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MS6721

SIS 650GL CHIPSET
Willamette/Northwood 478pin mPGA-B Processor Schematics

VERSI ON: 100

CI:'U.WiIIamette/Northwood MPGA-478B Processor
System Brookdale Chipset:
SIS 650GL (North Bridge) + 962L (South Bridge)
On Board Chipset:
LPC Super 1/O -- W83697HF
RTL8201BL MIl PHY

Expansion Slots:
PCI2.2 SLOT* 3

AC'97 Codec :
Realtek ALC101
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System Block Diagram

GPI O Tabl e on Sl S962L

SOCKET 478
Host Bus
VGA CONNECTOR SDRAM DIMM
VGA CON.
Hyper ZIP
| | | AC'97
| PCI slot3 | | PCI sla2 | | PClI slotl | AUDIO CODEC
| | SIS 962L
IDE2 | | IDE1 | L
an
KEYBOARD PS/ 2
IMOUSE LPCBUS | |
USB 0 USB 3
UsSB 1 USB 4
H/W MONMTOR
LEGACY
ROM LPC SUPER 1I/O
| GPIOS | | GAME/MDI | | comM | | PRINTER | | FLOPPY |

GPI O 0 1/0| MAIN Fl ash Rom protection H Disable, L: Enable
GPlO1 1/0] MAIN Pul | - Down
GPI O 2 1/0| MAIN THERM#
GPI O 3 /0| MAIN EXTSM #
GPI O 4 1/0] MAIN Pul | - Down
GPI O 5 1/0| MAIN RESERVED
GPl O 6 1/0] MAIN RESERVED
GPIO 7 1/0| AUX RESERVED
GPl O 8 1/0] AUX RESERVED
GPIO 9 1/0| AUX RESERVED
GPl O_10 1/0| AUX RESERVED
GPIO_11 1/0] AUX Pul | - Down(for Sl S962L)
GPlo 12 | 1/70f Aux Pul | - Up
GPl O 13 1/0] AUX RESERVED
GPI O 14 1/0| AUX Pul | - Down
GPl 0_15 1/0| AUX KBDAT
GPI O 16 1/0| AUX KBCLK
GPl O 17 1/0| AUX MSDAT
GPI O_18 1/0] AUX MSCLK
GPl O 19 1/0| AUX SMBCLK
GPl O_20 1/0] AUX SMBDAT
GPI O 21 | AUX EESK
GPl 0 22 | AUX EEDI
GPI O 23 | AUX DDEO
GPl O 24 | AUX EECS
PCl Routing
DEVI CES | NT# | DSEL REQ#/ GNT# CLOCK
| NT#B PREQ#0
PClI SLOT 2 | NT#C AD17 PCI CLKO
| NT#D PGNT#0
| NT#A
| NT#C PREQ#1
PCl SLOT 3 | NT#D AD18 PCI CLK1
| NT#A PGNT#1
| NT#B
| NT#D PREQ#2
PCl SLOT 1 | NT#A AD19 PCl CLK2
| NT#B PGNT#2
| NT#C
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Main Clock G t
< r aln Clock Generator
ci12
==CB9%
4.7U10805 CPUCLKO RI7L_ A A A—d20
La2 CP35 X 0.1u CPUCLK-0 R172 AAA—L
X_COPPER i CRUCIK] R173 < & A—499
X_80_0805 = CPUCLK-T RI74 W“* 499
u13
BEA| TEK/RTM3A0-AASR
SDCLK C144 IIX 10p
T VDDREF m
13 | vboZ AGPCLKO cia1 |Ix a0p
T5 voopci T
VDDPCI
ceio7| ceioz | ceoe | ceioof ceios| ceiie 2
crad I—5{ vopas
S = = —>] vDDAGP
VDDCPU
4.7U/0805 o | o0au 48 40 R186 CPUCLKL ZCLKO c172 ||x 10
VbDSD CPUCLKO 159 R182 Q40K CPUCLK-1 HepPucLKL s et
2210 sop CPUCLK#O CPUCLK-1 6 zoua ciza |[x 10
a5 | # a4 £
CPU_STOP# CPUCLK1 173 BILL A CBuaIK ScPucLko 4 m
CPUCLK#1 CPUCLK-0 4
a7 R183 SDCLK
VSSREF SDCLK AR SDCLK v
Vvssz 31 B1 KA AGPCIKO PCICI K 15e |Ix 10p
VSSPCI AGPCLKO NN \GPCLKO 6 . =
Vespal jAsitcyig EETHVY MULTISEL internal Pull-Up 120K
Vss48
9 R218 & 2CLKO CNo
VSSAGP ZCLKO 1715 R210 A A—22 ZCLKI CLKO 8 PCICLK2 1 2
VSSCPU ZCLK1 CLKL 12 BOICIKT 3 7
VSSsb 14 FS3 anze 7 [ A A AL & 8par-33 gexpeik 6XPCLK " MULTISEL R180 X 47K SIOPCLK 5 6
vees vces PCICLK FOFS3 T Fo4 5 1Y 6 SIOPCLK ) X 96XPCLK 7 8
PCICLK_F1/FS4 16 3 1Y P PCICLKL IOPCLK 21
PCICLKO T 7 1 VAN 2 PCICLK2 CICLKL 16 X_8P4C_10p
PCICLK1 36 ¢ CICLK2 16 -8Pac_
PCICLK2
R155 R157 21 R217 R A A3 %
10K 10K PCICLK3 155X PeicLks 16 CN10
PeicLKa [958 REECLK2 1 2
NPN-MBT3904LT1-5-S0T23 PCICLKS X APICCLK 3 73
33 ) ES) BN27 T & spap. BEECI KO BEECIKI 5 T
veep PD#VTT_PWRGD REFOFSO TS = ST REECLER EFCLKO 8 BEECLEC = <
() REFUFS1 A EFCLK1 13
REFoFS? I = LAY ABlceLK CAPICCLK 13
N
Q21 Q20 RIT0 A A A4S sl o . Ty 2 REFCLK2 CEFOLK? o Pac_10p
L 48M 1
24_48MIMULTISEL R188 UCLK48M CLKagM 14 UCLKagM c142 |l10p
= NPN-MBT3904LT1-S-SOT23 ULTISEL CIECEIAAA SI048M D 2 L
SI048M c143 |l10p
CP37 X_COPPER 35 SMBCLK. LLI
o lLaa . scLk 137 MBCLK 10,13,24
X_IN4148-5-1134-75V | vegs . SDATA MEDAT ""EMBDAT 10,13,24
= L4,
36
X_80_0805 VDDA
vees )
Q FO~F4 internal Pull-Down 120K —_-
——cB101
0.1u 0.1u 102P R222 7K £SO <<BSEL° 4
37 1
vssa R227_K KA. K R221 A AAXLOK FS2
=
R226 A K R228 X 10K Fs4
. 3 AAAX AAA
£ 2
] " SDCLKO ces |l x 10p
FS4 FS3 FS2 FSL  FSO CPU  SDRAM ZCLK AP PCI
Cp10 X COPPER Y2 SDCLKL co9 |l x 10p
0 o P 1 100 100 66 66 33
vec: SDCLK2 cro | x 10p
L20 14M-16pf-HC49S 10 10 1 133 100 66 66 33
TAASAS CBVDD Cise cis0 SDCLK3 cr1 || x 10p
= [~ 16p 16p
cBaz _| ce3 cBas cB50
0.1u e =
4.7U/0805 CBVDD
SDCLK4 ceo |l x 10p
SDCLKS ce1 || x 10p
= = v o Clock Buffer (DDR
bt B ocC urrer SDCLK6 cs3 || x 10p
agsg , RNIs 10
—CQPPER 555 sproo/obrOC B 5 SDaLKn DCLKO 10 _— — —10n
SDRO1/DDROT DCLKL 10
10 3 Am SDCLKZ
vees VDD_CORE SDRO2/DDR1T m (2 'SDCLKS S DCLK2 10
L21 X_80_0805 _| c67 SDRO3/DDRIC 75 53 D SR 10 SDCLKI c220 || x 10
T 1] GuD_CORE  SOROSIDDRAC o I 2 hAAs QCLKd S&S 15
¥
4.7U/0805 0.1u X_0.01u - R T EN MV CLKT 9 BSDCLKT 0
il [ 1 A CLK6E
N SDRO7/DDRAT [ 1 AVAYS “=—speiks 10
BUF_IN SDROS/DDRAT 5525 RN11L 10
EWNSDCI KO SDR09/DDR4C :g —
7 FWDSDCLKO SMBCLK R75 10 7 SDRI0/DDRST |57 R69 10 SDCLKI =
SMBDAT R70.Y) 10 72 | SCLK SDR11/DDR5C e 2% SDCLKI 7
%% SDATA
9 R76 27K
21 SEL SDR/DDR N vees
vees O TR I 2] o Dein2 H - SDR
Lo: I D=2D(i nternal pul | -down 1508 Lo: DDR(i nternal pul | -down 1508 . .
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CPU SIGNAL BLOCK
CPU GTL REFERNCE VOLTAGE BLOCK
6 HA#(3.31] veep
g didl d4d Jdd <VID[0.4] 23 Length < 1.5inch. Ra8
NEEEBEEEEERE o 4
EECEEEEEEEEEFEREEFFEREEEREE 2Veep #89RsT
IJ4d44d4d4d d4dd 444|494 44 Jui s s 4 GTLREF1
ZusNpRIRISHRINRARN bl o 4 s st
Uan A 3 & 4 I <
H# i+ ww —Ho
3% 48 << =
6 =} qu qu O‘U‘
o0 ala GTLREF3 ﬁl GTLREF1
o0 GTLREF2 [FE3p2% . }
>> GTLREFI X Every pin put one 220pF cap near it.
GTLREFO [F——X ) . )
Trace Width 15mils, Space 15mils.
)< Red| MCERR# BPMS5# W - . .
13 FERR#@% EZ FERR# N — Keep the voltage dividers within 1.5 inches of the
13 STPCLK; STPCLK# BPM3# . .
)%0 BINIT# BPM2+# ﬁgg BPM#L first GTLREF Pin
13 HINIT#———————1E30] INIT# BPML# PACE BOMAO
B2 popy BPMO#
6 HDBSY# ———Hool ppsys REQu# P2 HREQ#: HREQ#[0.4] 6
6 HDRDY# —%J DRDY# REQ3# P37 HREO#2 CPU ITP BLOCK
6 HTRDY# %l Tppvs REQ2# Pics EOIT _—
G1, REQL# BT EQ#0 ITP TMS R4l 439
B farin: — R REQ# P TP Toe RaGGE T Ve
G4 TP TDO ___R43 5
Gy
g Ht‘gﬁ;‘; 7 éﬁgzk TESTHIL2 (A8 REL 56 ITP_TCK_R49 7
6 HIT: 20| HIT# TESTHILL Fy3—Teamhiig—— > —ITP TCK RO el —
6 HITM#: Do HITM# TESTHILO0 gz TESTHIO
6 HBPRI#: £ BPRI# TESTHIO Mg —TESTHIB
6 HDEFER# DEFER# TESTHI8 [PABDZ CPU STRAPPING RESISTORS
e P —7] 100 TESTHIS [R5 CLOSED TO SOCKET478
mil wi TP TRSTEE&g| TMS TESTHI4 Fac50
10mil P_TCK D4 | TRST# TESTHI3 [Facor PROCHOT# R44 62 o veep
PU_TMPA B3] 1CK TESTHI2 ["AR; R32 K CPU GD FEIRANT
space 21 CPU_TMPA: TESTHIL FADo7 LR S————————— ° —W_‘HBR#O R6S 790
2 VIINGNDC THERMTRIPE Az THERVDC TESTHIO veee CPURSTH LIPS |
2! AF23 —THERMTRIPT —Ree G
2 :g g —LOERMIRIPZ __RO0 qxae——
PROCHOT#%T% GND/SKTOCC# BCLK1# [FAFo> ggﬂgtﬁo(l g
3 IGNNE# (L —CNNEH Boo| PROCHOT# BCLKO# BPM#4 RN3_ 7 8 8PAR56, \cop
1 S IGNNE# —e—— 5T
1 Sl RSO Cog| SMI# RS2# 6 BPMAL HRANA L]
18 oM CPUSLPE — ABzeg| A20M# RS1# BPMA NANA
13 CPUSLP# SLP# RS0# AN
)H)% RESERVEDO AP1# ITP_TDI R67 4 ¢ o150 veep
RESERVED1 APO# ITP_TRST# R45 680
BSELO FsB XABE RESERVED? BRO# —_——a
o 100 MHz 21 EE?EWE&? CcomP1 49.
1 133 MU F24 24 R55 aad0.0 * Short trace CPU_GD c22 X_102p
E25 | RESERVEDS COMPO CPURSTE C24 X 1020 ]
RESERVEDS opas PLZ-x [o7x] X 0.0220]
3 BSELO N ﬁgg BSELO DP2# D—Kigg L
26— BSEL1 DP1# PS5EX
DPO# P==X
s CPU_GDKCRUGD  AB23] o\ o0 . o 6
ADSTB1#
6 CPURST#<< CPURSTH _AB2 RESET# ADSTBO# s T *H@.‘Z%Eﬁg g VCCP
6 HDHO.63) ¢& /Mo D63 ' ) R 1 HDSTBP#2 6 CLOSED TO SOCKET478
_\ nmf xz [ Differential DSTBP1# g HDSTBP#L 6
il T T G b oS o
HD#59 STPCLK# R42 X_56
/Wg‘” D50# DSTEN: PRE—— &psTeNg 6 AAAR=
0757 W2y D58 DSTBN1# PEo HDSTBNAL - 6 CPUSLP# R31 X 56
HD#56 Y2 ggg: DSTBNO# HDSTBN#0 6 —CPUSLP# _ R31 A A AX56 ¢
/—EOHDﬁSS Vool Bee LT B M1 13 SMI# R33  x <X 56 |
/—‘10'3#54 D54 LINTO/INTR INTR 3 HINIT# RS ¢ 4 S50
F 5 F B 5 F 5 EREEEE R R R T T o
8NEN855 380350 5385 BRABRAR FERRE R0 x 4 X 62
T o T B D T O T T Ty
> 2P P HFIF 2|23 ZIE | 2= <5 1==] T ol afejwi wjdojwl Tials| Aol Ofafolo] olafo] <|<|@] o PGA-S478-A10 RN7
IGNNE# 7 8
o HOF2 vcep
TS 54
I AN W]
X_8P4R-56
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4 HADSTB#O HASTB#0 — 5 NG
HA#31 AF26, AD_STBL [757
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HA#D! AC25
HA: AD27 :ing M3 .
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HA; aczed e HDSTBN#L DoteNg 4
:: 0 Ai%‘ HA#12 HBsTenio f HDSTBN#0 4 CB77 _JCB7S ez
Bos | HA#11 Tx
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HA V26, X_COPPER_0 ==
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MD3

MD33

MD32

MD2

MDI0..63]

MD[O..63] 10
DQM[..7] {oavo.1 10
CSB#0.4 Kcsio.4] 10 VeCMy
U] MA[. 14] {vao.14) 10
VDO CSA#0.3] Kosa#0.3] 10 R85
MD1
MD2 CKE[0.3] CKE[0.3] 10 150
mgi Rs place close to DI ML
M4 DDRVREFA
MD6
MD7 R83
DQMO =0 150
DQSO/CSB#0 MAo HAEEE N [
MD8 MAL AR VA2
MD9 MA2 [FRats -
MD10 MA3 AR5 A
MD11 MA4 [ = o =
MD12 MAS 5 ~ =
MD13 MAG AR o
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MD15 MA8 2‘ A veew,
DQM1L MA9
DQS1/CSB# VAL0 g VALL
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DQS3/CSB43 AB2 CKE: Open Drain CKEO
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NOTE: This page is for universal PCB design( suitable for both 645 or 650)
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USB port 1,2 connector
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~
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CONNL

11

1
et e e PN e CONNECTO
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-12v | 33V 01u
cB11 CT13 13 3
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STRAPS

Flash Rom
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11 o) MSOIGP50 INIT# INIT# 22
SLIN# SLIN# 22 __I=_-_
11 P17 ERR# ERR# 22
u PBS2/GP16 ACK# CKi# 22
1 GPAY/GP1! BUSY BUSY 22
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Parallel Port
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PD6 4 W’ 3 PRND6
PD7 2 \Nﬂ 1 PRND7
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cT18 cT17 cT12 CT10 cs8 c227 c228
cBS8 cr9 c49 1500u/16V 1500u/16V 1500u/16V 1500u/16V
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POVER Bul k Decupi ng
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vees R179
5VDUAL 1 **S50# pin function(Hi |evel = 5V) 10K
same as 5VUSB(Hi level = 12V
VCCI_8 T ( ) R177
Q22
VCC3SBY T 4 sanuxsw & E NPN-MBT3904LT1-S-SOT:
4.7k
VCC5_SB T 21K 47K 5VSB SLP S3#
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SLP S3# Q2 '—_'} NDS338AP 4K
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N = SLP_S5# 1 1 0
X_1000,
vees R193 @ R191% N Rr3 = vees SLP_S3# 1 o |o
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System Decoupling Capacitors
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Intel FRONT PANEL

JER]

2 PWR LED
HDD+ PLED
4 SUS LED
HDD- SLED
6 PWRBTN#
RESET-  PWSW+ R273
8 PWRSW- I
24 RESET+  PWSW- 4d
NC 330 l
JFPL
P2
1
GND  SPEAKER
SUS LED -E R269 X0
- ] sLeDp BUZ+
PWR LED 5 6
————pED BUZ-
8
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BUZER
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3
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PCB OTHER COMPONENT

OPTION PART

FIDUCIALS
15,17,19,22,25 KBGND +—a PR FumL7 Fum18
o o X_FIDUCAL X_FIDUCAL
J900
9 6 9 6
FM15 FM16 _. ._
2 5 2 5 X_FIDUCIAL X_FIDUCAL
| ee— |
S-S
MHL < MH2 <] @FMlA @ FM19 oo |
[ ee |
X_FIDUCIAL X_FIDUCAL
FM2 FM1 USE2
b N s N @(XJZIDUCIAL @ X_FIDUCAL
9 6 1o 6
2 5 2 5
e e CHIP FIDUCIALS
< ‘47;_ FM13 FM8
X_FIDUCAL X_FIDUCIAL
FM3 FM9
X_FIDUCIAL X_FIDUCIAL
FCR TEST FM4 FM10
X_FIDUCAL X_FIDUCAL
n J2
FM5
vees @x,plnm
X_PIN1%2 X_PIN1?2 FM6 FM12
X_FIDUCIAL X_FIDUCIAL
cPU AGP FM7 FM11
X_FIDUCAL X_FIDUCAL
MANUAL PART
BAT2 X Pce
= B @ - ug X U1s X U4 X
BATTERY 1] |I
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‘ o L . Retention
BATTERY = Wodul e
— | B_HEATSINK X_SB_HEATSINK
016721100
Q4_X Q14X LPT1_X
JEP2(4-6) JAUD1(56) JAUDL(9-10)
6 F O
W i X_YJOMPER-MG
o o o o °ofs ENABLE BZ1 JCB2RD  ICD2-RD
S
2 te
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Clear CMOS

JBA[ 1(1-2)
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