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INTEL (R) Brookdale Chipset

Willamette/Northwood 478pin mPGA-B Processor Schematics

CPU:

.Willamette/Northwood MPGA-478B Processor

System Brookdale Chipset:

INTEL MCH (North Bridge) +

INTEL ICH2 (South Bridge)

On Board Chipset:
BIOS -- FWH

LPC Super 1/0 -- W83627HF
Clock Generation -- CY28324
PCI SOUND -- C-MEDIA CMI8738

Expansion Slots:
AGP2.0SLOT *1
PCI2.2 SLOT * 3

Mi c ro-Star

Tile
MS-6399

Document Number

Cover Sheet

Last Revision Date:

Monday, July 23, 2001 Sheet

1




CK408 Clock

(478PINS)
(100MHz)
Power -
Supply VRM Wil lamette/Northwood
CONN 9.0 Socket (mPGA478-B) C100M2)
(400MHz) | Scalable Bus Scalable Bus/2
AGP AGP 4X 4X (66MHz) AGP
4X(1-5V) (1.5V) MCH: Memory
AGP CONN -
Controller HUB

Heceta Hardware

(593PINS/FCBGA)

( 66MHz X 4 ) HUB Interface

SM Bus

(133VHz)

DIMM 12

(14.318VHz)

Monitor

ICH2: 1/0 PCI (33MHz)
PCI Slots 1:3
(360PINS/EBGA)
Controller HUB
IDE CONN 1&2
PCI Audio 7/
(48VHz) C-MEDIA SPDIF
,_ CM18738 IN/OUT
A
s o
q
LPC Bus 94 g AC Link R
USB Port 0:3 CNR Riser
I [(Shared slot)
_ AC "97 Audio
FWH: Firmware HUB AMP
Codec
PCI LAN 7/ S10 ine out
I_Llne u
Realtek I_Telephone In
RTL8100L MIC In
| | I Audio In
ine In
PS2 Mouse & ParalTel (1) FToppy Disk
Keyboard Serial (2) Drive CONN CD-ROM
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General Purpose 1/0 Spec.

DEVICE

PCI Slot 1

ICH INT Pin

INTA#
INTB#
INTC#
INTD#

IDSEL

AD16

FWH

GPIO Pin Type | Function

GPI O | ATA IDE 1 Detect
GPI1 | ATA IDE 2 Detect
GPI 2 | Reserved

GPI 3 | Reserved

ICH2
GPIO Pin Type | Function
GPIO O | Non Connect
GPIO 1 | Non Connect
GPIO 2~4 1 Not Implemented
GPIO 5 | Non Connect
GPIO 6 | AC97 Enabled/Disabled
GPIO 7 | None
GPIO 8 1 LAN Wake Up
GPIO 9 1 AC'97 Serial Data In
GPIO 10 | Non Connect
GPIO 11 | Non Connect
GPIO 12 | External SMI
GPIO 13 | LPC PME
GPIO 14~15 1 Not Implemented
GPIO 16 o Non Connect
GPIO 17 0] Non Connect
GPIO 18 [®] Not Implemented
GPIO 19 [e] Not Implemented
GPIO 20 6] Non
GPIO 21 o Not Implemented
GPIO 22 (6] Non
GPIO 23 oD BIOS Locked/Unlocked
GPIO 24 [¢] Non
GPIO 25 o Non
GPIO 26 6] Non
GPIO 27 1/0 Non
GPIO 28 1/0 Non
GPIO 29~31 | I/O Not Implemented

PCI Slot 2

INTB#
INTC#
INTD#
INTA#

AD17

PCI Slot 3

INTC#
INTD#
INTA#
INTB#

AD18

PCI Audio

INTD#/INTEH
INTA#
INTB#
INTC#

AD23

PCI Lan

INTC#/INTF#

INTD#
INTA#
INTB#

AD22
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I 5 ']

for good filtering from 10K~1M

CLOCK GENERATOR BLOCK

*Trace less 0.5"

v

Shut Source Termination Resistors

Pull-Down Capacitors

cPs X_COPPER
CPUCLK
u18 CPUCLKA
FB18yy . 39 14 R246 3 CPUCLK MCHCL
vees obsos— T T CPU_VDD CPUOYTD ROIT 3 CPUCIKE —Q9ChUSH, 2 MCHCLRE
= 0BS5S  Rubycon HTCT34 3= CBL44 CB154 CPUOI TP _CL
104P J o T i 35 38 R239 7 MCHCLK TP _CLRE
= —-— L = CPU_GND CRYS e A— YL MCHCLRE ig: ek, 7 CN16
X_ELS10U/16V-B CPUL X -
4 8P4C-10P
MREF_VDD Aot
A 45 _C STP Roa3 B 1P CIK " MCH 66
L CcB151 SVMREFICPU STP#ad b STP Roas —GOX 33 T1P CIKF S, 2 Traceless 0.2 TCH 66
xﬁ: S%ﬂ X )
109 431 \REF GND - 49.90hm for 500hm M/B impedance AGPCLK
for good filtering from 10K~1M V66 VDD 366_0 31 —_ 1 & %&Hags ICH_66 7 EI:IIB
cP9 X_COPPER L CB153 3ve6 1 33 BPAR33 g A AGPCLK ICH_66 10 8P4C-10P
- R228 104P_ 29 3ve6 2457 TR CTo7, 0P _QAGPCLK . CLOCK STRAPPING RESISTORS SIO PCLK 81T 7
3V66_Gl 366 &
X0 § = V66_GND V66, XN RNZS T - FWH PCLK 6 5
Fs2/pCl_Fod-—ES2 TCH PCIK 4 3
vees SR e PCIVDD FEaIPCI e cHPoLK 9 Pt 5o e CHHX
25 CB166  Rubycon HTCT36 3= CBL78 cB183 MODE/PCIZF: wpoK B oNI7
104P _I 105p 104p 5 0 Fs4 BPIRG3 ES1 ROY 10K vecay. 8P4C-10P
J = PCI_GND FS4/PCIO - PCICLKO 8PaC
ELS10U/16V-B . 18 PCIL PCICLRS CicKe 12 PCICLRL
PCILVDD Pl 7 PCICLKO CICLKO I8 PCICLKZ
CB177 PCI3 RNZ24 & PCICLKL SICLKL n =) R32 0K VCC3V. PCICLK3
0 gg oo Eg“' BPAR-33 3 PCICLK2 SicLko br | R322,CSX 10K
*Put GND copper under Clock Gen. - pCi6 - e CICLK3 24 £s2 R3%6 10K T —
connect to every GND pin 2o [ R325CEI0K VCC3V
* ; ) 22 FSO__ R307 3 ICH_48 PCICLKS __ C177,410P
40 mils Trace on Layer 4 ]r— CB164 FS0/48MHz§25—FST—RopT 3 510 48 dHS 1 MODE R33 10K Tk
with GND copper around it e |, o FS1/24_48MHz . AUDIO 14 C179, g10P |
* put close to every power pin = — t
) ) REF_VDD
* A 48 MULO  R251 3 ICH 14 MULO Ro4: 10K vecav ICH 48 C175, gx_10P
Trace Width 7mils. -I_J; CB165 mt‘i;ggg T MU R G4 AUDIO T4k 19 oK Sio 48 160t fioP [
) ) A X% 1k
* Same Group spacing 15mils = 104P 474 er oD MULL R316 . 0K - VCCaY
* Different Group spacing 30mils 2] corE VDD x4 32pF°171 18P 10K
* D ; ; ; cB152 x1 5 14.318MHZ/32PF
Different mode spacing 7mils on itself J]-: 104 33 Cl66 o 18P CRST# R305, 0K VCC3V ICH 14 C164, 4100
= CORE_GND x29 2 —i A <
10,1116 SMBCLK%—SME%:‘-([A 2 bscik IReF 22 R2214 f QISRST SMBCLK  RPSS. . K . donly for EMI i =
vees 101116 SMBDATAS—— | SDATA nsrs p2CRSTA R306; ¢ X FP RST# qp RSTH 519 SMBDATA R4 vees used only for issue
R18, X IWTT GDA#IG 1 o P o b2 OB, LI VoC_ 5 S\~ Trace less 0.2"
veee (o] REVA c sTP Ro4 vecay
1CS950208 P_STP R235,
CY28323
+H2Vvi o904
* PRIMARYIDEBLOCK ATA100 IDE CONNECTORS SECONDARY IDE B1.OCK
R190, . (X 47K IDE1 R18 47K IDE2
= = V'_[ Y3220-CB1 £
Hi' RsT# RI188, 4 <33 1 HD RST# _ RISY « 33
186, 32 ST HDRSTE  RIST (8
PO/ 1— PDDS o0 DD
10 PDD[0..7] 4 5558 P 558 PoDB.15] 10 10 sDD[..7] ¢ 555 25 &sppis. 15] 10
i 0
Bi P B
0 = s 0
19 t5—
10 PD_DREQ - + 10 SD_DREQ
10 PD_IOW; 3 10 SD_low
10 PD_IOR# e 10 SDLIOR#
10 PD_IORDY R129 “pf—A0 10 SD_IORDY R128 wp—i0 -
10 PD_DACK# 10  SD_DACK#
9 IRQ14 9 IRQ15
10 PD_AL < PD_DET 15 10 SD AL D_DET 15
10 PD_AO iPD A2 10 10 SD_AO D_A2 10
10 PDCSH — — PD_CS#3 10 10 spcsa — — DCs#3 10
19 PD_LED AAL 19 SD_LED AAL
C79 =g R119 c76 +cm
veos R191, . 8.2K ap T 10k vees RI03, . 82K X_473P
b L<>v<:c3
RAOTAAIK o vecs
RESET BLOCK PCIRST# 9 HD RST#
U21D
74075
R388, « 330 o \ccs (VCC5_SB) R197, 3300 \ccs e Rev
9 PCIRST#(ECIRSTE 1.2 {PoRsTHL 71,1215 Lot > KpcrsTH2 1718 Mi cro-Star MS-639%9 1.0
U21A U21B Document Number
7407S c199 74075
(VCC5_SB) (VCC5_SB) Clock CY28323/4 & ATA100 IDE
X_10P Last Revision Date:
Tuesday, July 24, 2001 Sheet 4 of 31
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CPU SIGNAL BLOCK CPU GTL REFERNCE VOLTAGE BLOCK
» veep
7 HA#(3.31] 2
j R8L
T2 2/3*Veep 49.9RST
SR EEEEEEEEEEEEEERCREE | " GTLREFL
3 3 5| B | 3 3y 3 33t 34 B | B | B |
EEEEEEEEEREEEMEREEEREEE o= C49 mm CA8 am C58 R79
220 | 220P "TLOSP 100RST
) ol
Bl olehole] ol N N N S A S g
U7A >-I=1>10) ) [a¥ ] {25 a4 [a (] il << 4 -
222IRIIIIIIYLLYYIIIIIIIIIIL NI g 22 57
7 HDBI#(0..3]¢€ DBIO# a0 ala! AA21 GTLREF1 VecP
DBI1# on EE GTLREF3 [ 276 GTLREF?
DBI2# Q2 GTLREF2 [FE5p
DBI3# GTLREF1 |5 R32
A | pr GTLREFO 2/3*Veep 49.9RST
0 FerR @\é MCERR# BPM5# Slimbes
——— B%| Feppy BPM4# 4+ i 4
Vi) =+ C36 = C35 == CI3 R34
9 STPCLK"% Aagg| STPCLK# BPM3# 2200 T 220p TlosP 100RST
T i BPM2#
9,15 HINIT#C 250 INIT# BPM1#
2P| Repy BPMO# - L
H
7 HDBSY# Gem—H0| ppsys REQa# 7 . )
7 HDRDY# —']% DRDY# REQH: Every pin put one 220pF cap near it.
7 HTRDY# & I 1y REQ2# X . .
G REQ1# Trace Width 15mils, Space 15mils.
7 HADSH <= 539 ADs# REQO# L L .
7 HLOCK &5 59| Lock# AD2S, Keep the voltage dividers within 1.5 inches of the
7 HBNR & £59| BNR# TESTHIL2 [FAE T R77 4 « 47K ) .
7 HIT#SS 0| HIT# TESTHILL 3 LR first GTLREF Pin
7 HITMA < 50| HITM# TESTHIL0 Rz T R46 4 « 44.7K
7 HBPRIA D%l gpRis TESTHIO [g W
7 HDEFER# Q20| pEFERY TESTHIS ﬁ_l'z
TP TDI TESTHI7
Trace : 10 T ™ TESTHIG FARST Rep . . a7k CPU ITP BLOCK
ave —TF e F7] 10O TESTHIS [Facoa AN
mil width TP TRSIF___E6g| IMS TESTHI4 FAc50
10mil space TTP_TCK 50| TRST# TESTHI3 [Fador JTAGL
p L L L%, Su— T
B3 TCK TESTHI2 AA. R45 4.7K
1 CPUJMPAé—C THERMDA TESTHIL [FAD57 +—Oo vCeP BPM#0 GND GND ITP_DBA#
1 VTIN GND—ERMTRIBF Ao-| THERMDC TESTHIO BNV — BPM#0 DBA# 5 DERY
70| THERMTRIP# AF23 1 BPM#L DBR#
32| GND/SKTOCCH# BCLK1# FAFS> CPUCLK# 4 BPM#2 GND g TP TDI
10 PROCHOT# PROCHOT# BCLKO# CPUCLK 4 BPM#4 BPM#3 DI T
M IGNNE# &1 Bl IGNNE# E4 HRS#2 BPMZS 330] BPviza ™S zzt \TPiT'I;SST#
9 HSMI 20| Swi R2# Lrrsio.2 7 CPURSTE RT3 - TP RSTE | 15| BPM#5  TRST# PTe—T TP TCR
9 A20M#{E—1 ABoeC| A20M# RS1# —P ToR X 0 T°| RESET# TCK 5 TP FBI
9 SLPEQ— SLP# RSO# 9] FBO FBI [0
A22 V5 21f BCLK GND 755 ITP_VCC
3 RESERVEDO AP1# BCLK# vce
< R78 % RESERVED1 APO# gaeﬁ 4%5) BPMSDR# TDO Zi 1P 100
‘L X 0 XAB5] RESERVED2 BRo P HBRi0 7 GND
RESERVED3 =<
- £2L ] RESERVEDA compa 2 e ITAG
= £24 124 - *Short trace
F25 | RESERVEDS compo ITP VCC___RI1l X_1.5K
RESERVEDG L5 TP _DBAZ veee
AD6 bp3# nge ;é
& 505 | BSELO DP2# P o TP TMS
XK= BSEL1 DP1# g@ =
DPO#
0 cPUGDKCRUGD  ABZf L oo - TET00
HADSTB#1 7 . Wy FP_RST# 419
CPURST# _ AB25| ADSTB1# b5 g
7 CPURST#(( RESET# ADSTBO# Pis Eglg%gﬁg ;
— pWw2s
HD#63 DSTBP3# ITP_TCK_RI5
7 HD#{0..63] <<—\ s £02%0| st Different. e o — :HDSTBP*Z 7 =
DAoL AAZoo| D62# DSTBP1# PEST cHDSTBP#L 7 ITP FBI_RI2,, X 220
HD#60 v210| D6l Host Data  — DSTBPO# Piiss HDSTBP#0 7 — pan e o
FID759 Y4, P6O* Strobes Y o — L =
HD#58 Y235 D59 DSTBN2# P55 HDSTBN#2 7
TiDAo/ W2 D58 DSTBN1# PE5% HDSTBN#L - 7 ITP DBR# RIS . . (X 150
HD#56 V26| D57# DSTBNO# P==———HDSTBN#0 7 — 250 R0 a2 ovces
HD755 W26g| D56 E5
D55# LINTL/NMI :§ NMI 9
HD#54 Vadof D55 LT (o1 INTR ] HINIT# RA45 4 4300 veer
B i P = w3 = = 3 3%
B R R A O R AN R A R AR R BB NI A B p nnnn nany
[a]ajajalajafalajalajalajajalajajalajalajalalajalalajalajajajalajajalajajajajajajalajajalalajaYalalajaala)a]
D T D D O O G Y X WD O DIy NO USE ITP COMPORENTS LIST:
SPIE1 2P P HIFIFIH clele | z212) 2 21Ee | 2= - = o) L | Lo O WA= OO Ofao]Of O] oo <|<| 0| cof SOCKETA478 1.JTAGL NC
2.R13 NC
3IRI1NC
4.R14 NC
433 443333 133 3341333 133 333333 133 4345141 5.R263 NC
6.R18 NC
CPU STRAPPING RESISTORS ALL COMPONENTS CLOSE TO CPU
Tite Rev
RA1 4 4 <49.9RST, .
AP TP T RIS oyeep __PROCHOT# Micro-Star MS-6399 0B
RAA ¢S SBOORST, CPU GD
R4 9 ORST HBR#0 Document Number
WS ITP_TRST# RI16 4 4 4680 CPURSTZ
_ITP_TRST: R0 (880 _ R INTEL mPGA478-B CPU1
Last Revision Date:
Tuesday, July 24, 2001 Sheet 5 of 31
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CPU VOLTAGE BLOCK — &vcc v 15

LZ"T“4 7UH/100MA

Ll 7UH/100MA

- vCccpP

AA12
AA14
AAL6
AA18
AA

Al

Al

Al

Al

Al
AB9
AC10
ACL.
ACI.
AC:
AC1

= C57 o= C53 =
106P/1206 106P/1206

56 == C52
X_226P/1206 X_226P/1206

\Yele}
vCcC
vcC
VvCC
vCC
vCcC
vcC
VvCC
vce
vcc
vCC
VvCC
vcc
\Yele}
vCC
VvCC
vccC
\Yele}
vCC
VvcC
VvCC
VvCC
vcC
vCC
VvCC
vCC
vccC
VvCC
VvCC
vcc
vCcC
vCC
VvCcC
VvCC
vcC
vCC
vcC
VvCC
vCcC
vCcC
VvCC
VvCC
vce
vCcC
VvCC
VvCC
vce
vCC
vCC
vcc
VvCC
vCcC
vcC
VvCC
VvCC
vCcC
vCccC
VvCC
VvCC
vcc
vCcC
VvCC
vcc
\Yele}
vCcC
VvCC
vcC
\Yele}
vCC
vcC
VvCC
vCcC
vcc
vCC
VvCC
VvCC
vcC
vCC
VvCC
vcC
\Yele}
vCC
VvCcC
VCC
vcc
VCCA

AD22

D
9
EL0
E12
E14
EI6
EI8
E20
E¢
F1T
F13
EI5
F19
veevip FAES
VCC-VIDPRG &(
AE23
AD20

VCC-IOPLL

<

@

o
<
@
o

> el el

<
%
%]
T
9
|\~¢-

<
%}
%)
i.

VSS
= VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSs
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
[l
T

k= 0] NS
~ I
0 o ) ) e ] 2R Sfolo| | R FiS] 2| sockeTazs

CPU DECOUPLING CAPACITORS CPU DECOUPLING CAPACITORS

VCcCP

CB228
L} 106P/1206

-

CB32 CB38 CB49 CB21 CB229
106P/1206 v 106P/1206 106P/1206 v 106P/1206 v 106P/1206
CB29 CB55 CB34 CB20 CB230

-

106P/1206 v 106P/1206 v 106P/1206

106P/1206 v 106P/1206
CcB27 CB17 CT9
106P/1206 Ll 106P/1206 1 X_150UF/2.5V
CB54 CB51 CT11

CB47 CB61
106P/1206 L 106P/1206
CB41

+
N

-
-

3
.
K

-

106P/1206 v 106P/1206 T X_150UF/2.5V
CB50 CB42
106P/1206 Ll 106P/1206 LAY X_150UF/2.5V

v 106P/1206

-

CB14
LI 106P/1206

CB35 CB52 CB48
v 106P/1206 106P/1206 v 106P/1206
CB39 CB58 CB45

-

v 106P/1206 106P/1206 v 106P/1206
CB: CB22 CB25

44
Ll 106P/1206

-

106P/1208 Lu 106P/1206
- PLACE CAPS WITHIN CPU CAVITY SOLDER

Tile Rev

PLACE CAPS WITHIN CPU CAVITY Micro-Star MS-6399 10

Document Number
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I T

AA2 HD#0
5 pars— 0 HD#{0..63] 5
HOST oo PR Fer——\ /Ko
AAS
baas  HD#2
HD2# PABS HDA3
HD3# FARZ HD#4
HD4# FACT HD/S
:Bz AA HD#6
A a0
HD7# ,\ﬁ 4
HD8# Al A
C7 H
HD11# //ic mas
HD2% PAC: HD713
HD13# BAC HD#14
HD14% PAE: HD#15
HD15# PAE=——1p15
HD16# gAGZ HDAL7
HD174 BAES HD#18
HD18# PAEe—Hbro
HD19# EAHD HD720
HD20# FAFS HD#2L
i —
HDo4% DAHS 7SN
Hp2e# PAEL D20
tiozor PASETDTE
Y ' BAE [Z0]
: ey Yol S b3 pA DR
5 HBPRI# Y ACH]  HOWE
W59 BPRI# HD32# PASTS—Tio733
5 HLOCK# HLOCK# HD33# BAFG HD#34
HD34#
R VA PAcs HD#35 N
5 HADS# C—rEgHs 20| ADS# HD354 P AT T8
5 HREQ#0.4] ¢€ 779 HREQOH HD36% PAG3 o737
77| HREQ1# HD374 PAGo i\
0] HREQ2# HD38# P2 Do\
U22] HREQ3# HD39% PAETY H
HREQ4# igﬁ‘fﬁ AF10 HD#4L
5 HITH Y50 o pAGLL  HD#2
V30| HIT# HD42# PRETH HD#43
5 HITM# V20| HITM# HD43# BARTT —Hprag
5 HDEFER# Q———————0f pEFER: HD44# BAGTS —Hpaas ]
HD45#
U7, AEL3__HD#46
—— O
5 ROY# —rerg w9 HTRDY# HDA6# PAFTY ey
5 HRS#0.2] RS0# HDA47# PAE TS D8
RS1# HD48# PA s —HDio N
RS2# HD49% PACTI o0
5 HDBSY# (Y50 FDo; pAELS—HDASL
H HDBSY: Voo DBSY# HD51# PAE = —Hbiee "\
o e HD52¢ PAET7—Fbrss N
HDS3# PAGTS N
R HD54% FPAGT6 — HD#S5 N
5  HADSTBHO —5°N HAD_STBO# HDS5# PR2 TSR
5 HADSTB#L QMo | p aTE1% HD56% PAS Tt
HD57# R\
5 HosTento ——A0d0f 1p sTenox HDSB# PAS MoFs N
5 HDSTBP#0 & AB%l p sTPoY HD59% P o0
5 HDSTBN# S AEbol |i5crpNi HD60# PAF EPE
5  HDSTBP#L ~£11°] HO_STBP1# HD61# PAE; >
5 HDSTBN#2 A HD_STBN2+# HD62# PR o N
5  HDSTBP#2 ACTEY| HD_STBP2# HD63+ P Eamm—
5  HDSTBN#3 ACTO| HD_STBN3# P22
5 HDSTBP#3 HD_STBP3# 66IN{~T>7 MCH_66 4
RSTIN# CIRST#1 411121524
5 HDBI#0.3] & ngg:ﬁ? AAg DBIO# cPURST# PAELL PURST# 5
oA L 3315 H_VREFO HVREF
HDBIS ADT! _ R
et
4 MCHCLK —}iB‘BCLK H_VREF3 2%
4 Y H_VREF4
R98, » o 24.9RSTAC2 AAT HSWNG
R \Cis] H.RCOMPO H_SWNGO 5=
SAORST H_RCOMP1 H_SWNG1
HL[0..10] HLO P25 128 HLE HL[0..10
HL[.10] — Ho  HUB LINK 6 [ —F7 0.0
HI1 HI7 Y57 HL8
HI2 HI8 [Bg EE]
HI3 HI9 Fyor HLI0
Hi4 HI10
HIS Wl Rer B8 HUB MREF
9 HL_STB: HI_STB B
9 HL_STB# HI_STB# HL_RCOMP P21 RIZARAO2RS VeeL 8
125
VTT vCel 8 VCC1 8
vTT POWER vee s 2 -
AA o | M22
R85 V1T VCC1 8 s
~a15] V1T VCC18 56
0 xn VCC1_8
e S
AD20 c8
Eo] VTT RSVD2 [C53
Ao VTT RSVD3 [&55
Arie] VT RSVD4 £33
AFa0] V1T RSVD5 56
R v e
AG21 K23
AeoT] VTT RSVD8 :2,(25
Ao VIT RSVD9
AT2L AD2
Aoa] VTT Ncoﬁ
VTT NC1
NTEL845

MCH REFERENCE BLOCK

VTTL L5 _ynA4.7UH/1206

VCC_AGP

CB107 C99 C102
VTT_GND1 104P 26P/1206 106P/1206

o 4 ,-W4.7UH/1206 VCC_AGP

VTT2 - .
CB108 C101 C98
VTT_GND2 104P 06P/1206 226P/1206

vccpP

R130
301RST

HSWNG

C68 C90 cs7 R122
104P 103P 103P 150RST

Place 1 Cap. as Close as possible to
every pin of MCH
Trace width use 15 mils and 15mils space

VCCP
R100
49.9RST
HVREF -
C93 C70 C69 Cs8 Cc71 R99 C72
103P X_10 103P 103P 103P 104P
00RST

Place 1 Cap. as Close as possible to
every pin of MCH
Trace width use 15 mils and 15mils space

VCC1 8
)

R178
150RST

HUB_MREF

C106 C107 J_ C108 R176
103P lOAPI)gl 150RST

Place 0.01uF Cap. as Close as possible to MCH
Trace width use 15 mils and 15mils space

)

MCH Trace Decoupling Capacitors

VCC_AGPO. B2 vceis
U] VCC1 5
Uoe] VCCL 5
wWor] VCC1 5
Woo] VCC15
Ao ] VCC15
AAge] VCC1 5
Agor] VCC1 5
Aes5] VCC15
AG51] Vec1 5
D33 VCC15
b5 ] VCC15
AF53] VCC1 5
RGo9] VCC15
A5 VCC15

> vceis
VCC1 5
53] VCC15
5= veeis
VCC1 5
7] vccis
Ri6] VCC15
=] vee1 s
Ui VCC1 5
Ui VCC1 5
o ] Vs
VTTZ 7] Ve
VCC_DIMMe. VeesM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
VCCSM
Ke2 ] VCCsm
155 VCCSM
53] VcCsm
VCCSM
VIT GNDL
VTT_GND2 GND
= GND
GND
ﬁg GND
AGo>] GND
ARTo] GND
Az GND
5] GND
AT3] GND
7] GND
A5 GND
35 GND
A311] GND
AJ13 | GND
315 GND
AJI7 | GND
AJ27] GND
GND
- INTELB45

VCC1 8
CB148
104P
CB85
104P
MCH & ICH2
Tile Rev
Mi c ro-Star MS-6399 10

Document Number
Brookdale MCH1

Last Revision Date:
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50mil trace

17 GAD[0.31]

17 GC_BE#0.3]

2 G2 MAO
16 MD[.63) &K SbQo SMAO VAT /—<<MA[0..12]
by 5] SPQL SDRAM swia1 HES- —
SDQ2 SMA2 53T MA
Sbas SMAS MES Ay
SbQ4 SMA4 -5 VA
SDQs swiAs 22 -
SDQ6 SMAG [E19 =
DQ7 SMA A
SDQ8 -
SDQY -
SDQ10 <4
SDQ1L
30012 VATZ
SDQ13
SDQL4 == —Kueso.7
SDQ15 ==
Sbo1e MCS73
Sbotr MCS7A
Sba1s MCS75
SDQ19 e
SbQ20 MCS#?
SDQ21
SDQ22
SDQ23
SDG24 SCS10#
SDQ25 scsi1#
SDQ26
= Zo S\ e
MDPZ
D% pata line | SSE2 VDP3
SDO31 SDRAM ECC scea _gis mggg
Sbasz SCB5 [BT6——pP6
Sboss SCB6 "1z MDP7
SDQ34 SCB7
SDQ35
30835 SCKED [ b KMCKE.3]
SbQs7 SCKEL [G1g CREZ
SDQ38 SCKE2 |5 CRES
S e
2 E5
SDQ41 SCKES [——X
$bois Bank sBso [H5C BSO 16
SDQ44 Select SBS1 BS1 16
SbQ4s F13 __ MCLKQ
Sb4e SCKO4GTT—MCIKL
gggj; ey 3 MCLKZ
K2qc3 MCLK.
SDQds System SCK3{ETs—CIK:
SDQS0 remo SCK4{G14 MOLK:
Sbost rock SCKSIF3 MCLK
SDQ52 clocl SCKG{E5 METK
=2
Q RO LELs
SDQS5 SCKO4E
SDQ56 RS et ol
SDQ57 SCK114—225
SDQS8
SDSSS SRAS# 9?2253 RAS# 16
SDQ60 SCAS# Po= ICAS# 16
SDQ61 SWE# P WE# 16
SDQ62
D063 sn_reonp 2 RI67, O.SRS_T
3 J9 SM_REF
PRD_CLKIN SDREFOpr—t— —
PRD_CLKO SD_REF1
GADO R27 24 FRAME: 17
A e &hpt AGP & RDyA W IRDY# 17
A G_AD2 G_TRDY# P; GTRDY# 17
Al K c_np3 G_DEVSEL# W3S GDEVSEL# 17
A To7| G_AD4 G_STOP# P ><GSTOP# 17
Al Uo7] G_AD5 G_PAl GPAR 17
Al Uz 406 Tri-Stated oo hAcos oREQF .
ﬁg 359 G_AD8 during  —— G GNT# pakiz GNT# 17
ADIO T3] G_AD9 RSTIN#
U23 | G AD10 assertion
547 G_AD1L
Uoa| G_AD12
Toe] G_AD13
51 G_AD14
vo7] G_AD15
Vo5 G_AD16
“As5] G_AD17
2l G’ﬁgg se_sTe [AEZL B_STB 17
A e Ap20 SB_sTB# ::M BSTR: 17
G_AD21
Asés G AD22 70 jAG2EsTO KsT0.2)
AB23 | G_AD23 ST1
AAZE] 3D sT2
GAD27 ﬁ’§§§ G_AD26 AD_STBO ji‘; GAD_STBO 17
GADZ8 AC25 | G_AD27 AD_STBO# PATST gﬁg,gggo g
2Ass A &-0056 O STo5s pACE GAD STB#L 17
GAD30 AC2: g,ﬁggg AD_STB1# X
GADSL AD24 | G AF22
cceen el Rors pAEZ 1
— 20| 6_c/BE0# weF# P TR T BF# 17
o S-CREL o T = o
G_CIBE2# AGPREF
G_ClBE3# G_RCOMP [ —RBAKEE
TESTIN# P — VCC1 8
NTELS45

16

16

16

16

17

17

MCH REFERENCE VOLTAGE

VCC_DIMM

R140
49.9RST
SM _REF

05P

& cos o cor R133
I 104P 499RST

16 MCLK[.7] &

MCH MEMORY CLOCK RC CIRCUITS

CN13 VCC_DIMM
8PAC-10P o
707
ST
ST
e —— L
ICLKG. 7 3 e C241 ww C242 wmy C249
K2 5 104P | 104P | 104H
L 3
N 1

EM

MCH DECOUPLING CAPACITOR

vcep VCC1 8 VCC_AGP VCC_DIMM
CB93 CB117 CB114 CB89
105P 105P 104P 104P
CB98 CB116 CB115 CB76
104P 04P 4P 104P
CB9%4 CB126 CB101
104P 104P 104P
CB97 CB118 CB86
104P 104P 104P
CB100 CB106 CB78
103P 104P 104P
CB9%6 CB84
106P/1206 104P
CB90 CB81
106P/1206 104P
EMI
\/é‘CS VCC_DIMM VCC5
c211,,104p ] c21
| E |
[ 104P
104P
BACK
vccp
C105 104P AGPREF
105P
vCC I'AG P
Tile Rev
Micro-Star MS-6399 10
Document Number
Brookdale MCH 2
Last Revision Date:
= Tuesday, July 24, 2001 Sheet 8 of 31
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ICH2 SMI# SIGNAL

SMiz m@f e HSMI# 5

ICH2 STRAPPING RESISTORS

FERR# R279“v62 veep
SERIRQ RZSS“VE 2K vees
KB_RST# R219, 0K o
A20GATE# _R22Q vees
REQA# R2 7K

VCC5
GNTA# R27: 2.7K VCC3
APIC_DO R270, 0K
APIC D1 R468

ICH2 PCI/HUB LINK / CPU / LAN / INTERRUPT SIGNALS
vcel 8 vees veey 8ss
=
ol | lelol <iof of <ol <lalol o <y
Ui7a b B S ﬁ‘ﬁ‘mﬂlmlﬁ’az%‘nmmp—3>>>§ NESEE 2mmou|o|w|w||.u|u1|—“>
ADO AAd D A20M#
12,1824 AD[0.31] <<—\ 5T Aer]AD0 2222222 388338833383 388338  Z0E2 §§§E§§§§§55 A20M# R A20M# 5
AD? vi|ADl 99899899 S888889888888888888 2y 2222 222 cpusLp IR TRER SLP# 5
0000000 552332 EERR# 5
AD3 W5 | AD2 S355555 pannn © 000 FERR# A
D7 AD3 B85 88 IGNNE# IGNNE# 5
WA 90009 QL HINIT# 515
255 YE{ AD4 88888 INIT# [ :
z 53] ADS INTR [ INTR 5
ADT e NMI 575 S NMI 5
ADB AB5 | AD7 SMI¥# [T
ADY v3 ] AD8 STPCLK# ["ETS KB RSTZ SIPCLKE 5
ADI0 we ] AD9 RCIN# [F&75 AZOGATER gKB—RST” u
ADIT W3] AD10 A20GATE A20GATE# 11
AD12 Y6 | AD11 A4 HL
IR v>| AD12 HLO < KHL[o..10] 7
ALt “Ae] AD13 HLL
AD15 Y AD14 HL2
ADic ~2] AD15 HL3
o7 ~ag| AD16 HL4
7515 Vi AD17 HL5
AD10 AB3 AD18 HL6
{/—Ab20 0] AD19 HL7 . . "
oo W5] AD20 HL8 This resistor less than 0.5
o Ga AD21 HL9 .
|/ —_AD23 V9| AD22 HL10 |55 from ICH use 15 mils trace
- o] AD23 HL1L [Re=X
|/ _—_AD2S ABY | AD24 HL_STB [FA7 HL_STB 7
o UL | AD25 HL_STB# A3 RZ ooRST \HLSTB# 7
D27 Wio | AD26 HLCOMP . VCCL 8
AD27
— V15 AD28 Huerer |24 e
ADSO T3 0% PL INTA# 17,18
DT FATG| AD30 PIRQA% [55 !
AD3L PIRQB# [ 53 :mgz g%ﬁ
PIRQCH# ,
12,1824 C_BE0.3] <& C BE#O CBE#O p|R8[)# N4 INTD# 18
CBE#1 21
CBE#2 IRQ14 [ =76 IRQ14 4
CBE#3 IRQ15 52 IRQ15 4
APICCLK APIC D0
12,1824 DEVSEL# DEVSEL# APICDO M6 ——APIC DI
12,18,24 FRAME# FRAME# APICD1 SERIRQ V/4
12,1824 IRDY# |RDY# SERIRQ SERIRQ 1
12,1824 TRDY# TRDY# P!
12,1824 STOP: STOP# REQO# 12,18,24
121824  PAR PAR REQ1#
18 PLOCK# PLOCK# REQ2#
1824  SERR# SERR# REQ3#
1824  PERR# PERR# REQ4#
17,1824  PME; PME# GPIO1/REQB#/REQ5#
et GPIOO/REQA¥ GNTO# 121824
GPIO16/GNTA# GNTL#
GNT2#
4 ICH_PCLK & WAL boiok GNT3#
GNT4# PGNT#5
4 PCIRSTHE AALS | bCiRsTS GPIO17/GNTB#/GNTS#
)% NC12 LAN_CLK
gm NC13 LAN_RSTSYNC
T NC14 LAN_RXDO
)W NC15 LAN_RXD1
X NC16 LAN_RXD2
k4 LAN_TXDO
K3 | EE CS N MY OND QO NPT RO AN M@ O Mty AN-TXDL
XX—1EE_DIN HdNOTwOrooanS arg NS QNN RAILERIABRN BB 328 838 LAN_TXD2
J4 [ajajalalajalalajalalajajalafajalajajafalajafalajajalajajalalalalaYalalalalaYaYaYal
3;3 EE_DOUT ZZ 222222 2222 222 222 2222 222 222 2222 222 222 222 GND67
EE_SHCLK 0O 000 00OOVVVV0VVOVVOVOVY VOO VOVOVOO VOV QRRO VQP GND66
] i TCHZX-CO
2=l slelE| Sloiie| Blels| &[Ble] ke felele] e <lsle| e
-
ICH2 DECOUPLING CAPACITORS
vces veel 8

T CB171 Taw CB184 Ty CB146 Taw CB170 T CB167 57 CB141 5= CB142
104P 104P 104P 104P

104P 103P 103P

Place one 0.1U/0.01U pair in each corner and
2 on opposite sides close to ICH2 if it fit

T CB134 Ty CB140
104P 104P

Distribute near the 1.8V
power pin of the ICH2

VCC1 8SB
>

T+ CB158 Taw CB157
104P 104P

Distribute near the VCC1_8SB
Power pin of the ICH2

ICH2 REFERENCE VOLTAGE

VCCl 8

R223
150RST

HUB IREF . .
c142 | cia1 | cuo R222
103P B 104P 150RST
X_104

Place Cap. as Close as possible to ICH2
Trace width use 15 mils and 15mils space

Tile

Mi c ro-Star MS-6399

oB

Document Number
Brookdale ICH2 PCI

Last Revision Date:
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ICH2 ASIC /RTC / AC'97 / GPIO /LPC /USB / IDE_SIGNALS

VCC5_sB

RTC BLOCK

vees  vees
R331
15K D19 JBATT Clear CMOS
D14 R257 1N4148S [ 1-2 ] Normal x |
1K [2-3 | Clear CMOS
RTCVCC VCC3.SB  VCCP VCC5_SB SM5817S ) ] ORTC_VCC
9 Y Ras
R340 1K
T CB161 Ty CBI56 47K D20
104P 104P RA11 ¢ . 300K
u17B — Y3103
THRM# SM5817S 3
1 THRV Aot THRE O BRBB8E 58 2 EL  pocsw s DCSH 4
1121 SLP_S3# SLP_S3# x 222333 oo o g SDCSL# D_CS#1 4 D21
ABIS & S 200200 | xa E10 VBAT c215 R410
21 SLP_S5¢#+ PWRGD Ro0] SLP_S5 8 338338 22 0m 838 PDCS3# [Hne D _CS#3 4 C167g 473P 473P 1K
19 PWR_GD = A3 PWROK > 000000 99 & Qo0  sbcs3 D_CS#3 4 &
> ity VRM GD BI5 | CPUPWRGD s == F20 D A .
9 PWRETNA w1 | VRMPWRGD Q PDAO ["FTg DAL 4 SV5817S RTCRST#
PWRBTN# PDA1 &
23 RING# RINGH AL L2 D_A2 4
RSMRST# RoL | RI# PDA2 ["AT6 VBIAS
11 RSMRST#: Vie] RSMRST# SDAO [BT6 D_AO 4 2 R8s Q& R277
Y17 | RSM_PWROK SDAL g1 \SD_AL 4 2 1K 2 20M RTCX1
1 SUSCLK 25ATE | SUSSTAT# SDA2 SD_A2 4 & 9
SUSCLK G
o PODREQ ;1282 D OREQ 4 R3IT ¢ < AOM R293 , 4 1OM RTCX2
11111‘11?3 Sgﬁgé& AB16 | SMBDATA SDDREQ [FF55 D_DREQ 4 S
1L N SVB ALERT ——_ABi7 | SMBCLK PDDACK# D_DACK# 4 |
SMEB ALERT ABLT # BI7 D BACKE 4 1]
SN TRKO Uio] GPIO11/SMBALERT# SDDACK# [G7q D DACK 4 32.768KHZ
SM_LNKL V20 | SMLINKO PDIORY ["BT7 D IOR# a2 Cl74 T = C170
INTRUDERZ, T19 | SMLINKL SDIOR# ["GoT ! 15P +-30PPM 15P
INTRUDERY# PDIOW# [ET7 SB’:8W§ i o
RTCRST# SDIOW# "~ = =
120 prersTs PIORDY 222 D_IORDY 4
VBIAS T21 SIORDY D_IORDY 4
VBIAS H19 PDDO N PDD[0..15] 4
RTCX1 uz | oo EBE? H2Z PDDL :
[J19—PbD7 3
RTCX2 102 PDD2 [5 FDD3 PROCHOT BLOCK
RTCX2 PDD3 HGT——PoDr——
4 ICH_66 2 cLies PODS —
p e M19 T PDD6
i 20| CLK14 PDD6 [My57 FOD7 THRM#
4 ICH_48 L& CLk48 PDD7 5 TODS
v22 | PDD8 PDDY
gorzTa o i ] e RTC, Voo
RIS 2 K20 X_1N4148S 3
AC SDOUT g— AC_BITCLK PDD11 357 veep -
55 ACSDOUT PDD12 (57 vee ne K
gE— AC_SDINO PDD13 B
22 | AC SDINI POD1A [k T b6 2 Gnpour FE—RICXL
19 SPKR SPKR PDD15 5 = S 7ean:
Wid | D18 SDBO -
19 EXTSM S0 PMER ABI5 | GPlO12 SDDO ["576—Spp1. —sop0.15] 4
11 SIO_PME 3 GPI013 SDD1 F56—5bpo ) -
X514 GPlo21 SDD2 [ Ao SpD8 X
cp23 DRI GPI022 SDD3 58 by ICH2 STRAPPING RESISTORS
15 6P23 4% GPIO23 SDD4 &
B14 c21 DD
@— GPIO27 SDD5 555 ]
— GPI028 SDD6 [FE56 p)
11,15 LADO/FWHO Y2 {  Sorwho S0P oL DD RN28
I CADTPWHI W c2 DD 8PAR-4.7K
" AB13 | LADVFWHL SDD9 Mpon DD10 PD_IORDY _ R133, . 47K M _LNKO 1 eexs N
1115 LAD2IFWH2 AB1, | LAD2/FWH2 SDD10 B30 SO IORDY _— R2% ovees M LNKL 3G oveess
11,15 LAD3/FWH3 LAD3/FWH3 SDD11 * WY
B2 o aX 10K__AA C T BATLOWE W)
" LDRQ# <<-'=_ (44 % SDD12 =5 PD_DREQ R97 6K XTSI 7 8¢ 1
W13 | LDRQO# SDD13 "¢ SD DREQ R225, XX
R &B11] LDRQ1# SDD14 £ =3 RNG2
11,15 LFRAME#/FW LFRAME#/FWH4 SDD15 8P4R-10K
0 BATLOW# SMB ALERT o
wi7 TPO S KA 1—0 VCC3_sB
20 USBPO+ V5 usero+ GPIO2/PIRQE# INTE# 12,18 INTRUDER#  R2 10K
20 USBPO- B USBPO- GPIO3/PIRQF# >(\NTF# 18,24 A RTC_VCC
20 USBP1+ USBP1+ GPIO4/PIRQG# INTG# 18
20 USBP1- A2 Usepi- GPIOS/PIROH [ ——rs——INTH 18 RSMRST# ___ R365¢ « <LK
n U vig | USBP2: S v — S
20 USBP3+ 28201 Usspa+ GPiog Hat———— AN WAKE 23 SPKR R X_L0K GP23
2 SBP3- Wio | USBP3- GPIO18 [(p X PWR_GD R273 4 4 8.2K GP6
Y20 | OC0# O RPN NTVONRD QN QT IDO I~ GPIO19 PCia - = =
2 ook vriocr FARRAASINIILIIIIMEREAREE o
20 oc#L ] W20 | 9C2# ZZZ2Z2ZZZ2Z2Z2Z2ZZ2Z22Z2ZZ22ZZ GPI024 [
<< OC3# PRI ROl lo I RuIoIoROIo o RuIoI0 10RO} GPI025 THRM# R345 5 10K
S E I ICH2X-CO VY vces
i\ ] fafalafala VRM GD R216, 210K vees
SIO PME# _ R377, « 4K
= ——0VCC3 _SB
RING# R367 4 4 8.2K
RSMRST# ___R366, 1K ) AC _SDOUT R269 82K oyccs
PWRBTN# _ R329, . 10K
ICH2 DECOUPLING CAPACITOR —DWRETNY 9Pkt
VCC3 sB
vcep VCC5_SB  RTC VCC vees VCCs_SB Tile Rev
Mi cro-Star MS-6399 10
= CB193 &5 CB143 cB147 CcB181 CB169 cB179 CB180 [ Document Number
104P 104P 104P 104P 103P 104P 104P Brookdale ICH2 Other
- Last Revision Date:
Tuesday, July 24, 2001 Sheet 10 o 31

Distribute near the VCC3_SB power pin of the ICH




Hardware Monitor

LPC SUPER I/0 W83627HF THERMAL RESISTOR BLOCK SPEAKER BLOCK
u13 vees
4712,1524 PCIRSTHLE———————— | RESET# DRVDENO DRVDENO 23 VTIN VCC o FB13y00805 vees
SIQ_PCLK r—————57 LCLK DRVDENL RVDEN1 23 19
S SERIRO Z1 SERiro NDExs 2 NDEXE = CB102 \EX 104PVTIN GND _FBI:
10 LDRQ# 59| LDRQ# MOA# OT_A# 23
10,15 LFRAME#/FWH4 =" LFRAME# DSB# ';x,iz gg
DSA# X
10,15 LADO/FWHO —g LADO MOB# OT_B# 23 TMP VREF TMP VREF
1015 LADVFWHLIE—— 201 |y DIR IR# 23 S
10,15 LAD2/FWH2 e————————"71 | AD2 STEP# g TEP# 23 X 10KST ¥ X 10KkST
10,15 LAD3/FWH3 &= [AD3 WRDATA# [T AREAA 2 —CPU TMP —_SYs TMP
WE# _
1w avs A g B Gpopisicrid TRACKO# [ RACKO# 23 RT1 ¥ RT2
1 Jys A o8] GPYL/GP15 P# 5 igd 23 X_R-TD-C0603 ¥ X R-TD-C0603
14 YS_PB0 —————— 5 - GPSAL/P12IGP10 RDDATA¥ M2 DATA# 23 ~ VTIN_GND —VTIN_GND
14 JYS_PB1 {5 GPSA2/GP17 HEAD# |17 EAD# 2 = =
1 NS AXO G| GPXIPLIGPL2 DSKCHG# SKCHG# 23
o e hes 7| GPY2/P16/GP14 Py 1 RXA 2 LP DO NOTE: LOCATE INSIDE NOTE: LOCATE CLOSE
! GPSB1/P13/GP11 PDO [T T 5 DL RNS
14 JYS_PB2 5] GPSB2/GP16 PD1 |75 EHRAGTTF 8PAR-33 SOCKET478 STATUS PANEL
)
14 MID_OUT 9 MSO/IRQINO PD2 [ 2K AAE—5 55
14 MID_IN MSI/GP20 PD3 [3& AR RN
TMP _VREF 0 PD4 737 h P D5 8P4R-33
CPU_TMP 02| VREF. PD5 736 6 1P D6 TMP VREE RIS X 30K CPU TMPA
5 cPU_TMPAQ-SEUTMPA G A el Ad2LPD7 P DO.7] 23
- SYS VP 04| VTIN2 S I O PD7 73T XX T GE > Lé'f [ 2]
s vin_onp G0 VTINL SLCT 57— RN o z
- “5VIN AGND PE RNIT BPAR33 3 %% . SUPER I/O STRAPPING RESISTOR
94 33 3 i RAGA
—=u——=1 -5VIN BUSY = ¢ P_BUSY 23
—2 R ——] Tavin Acks EA—ASKE L2 P_ACK# 23
VIIN VCC 97 ] +12VIN SLIN# M 22— INIT# 5 & 3 P_SLIN# 23 pni2 CHASISS INTRUSION HEADER
o8 | AVCC INIT# = 3 n P_INIT# 23 gp4R33 R214, 5 X 10K PWRBTN#
VCC3 O————————55 +3.3VIN ERR# [ 25 T > P_ERR# 23 VCC3_ 2%
250 ] VCOREB AFD# 77 RAZ = A P_AFD# 23
vccp  O————— == VCOREA STB# [—————— Wy LP_STB# 23
522 VIDD.4< yip4 %1 vina RRXIGP2S |22 IRRX VCCs 0—RIBI ALK SOUTA
VID2 08 x:gg C:g?;;gggg 57 X IRTX veos RI51, 5 34.7K___ SOUTB
ViDL %1 Vb SUSCLKIN 2 SUSCLK 10 R17! 47K RTSA#
VIDO N . ” vees
11 50
20 CPU CTRL TT3] FANPWM1 DSRA# [-83 SRA# 23
20 CPU_FAN TIe FANIOL SINA [FFT RISAZ INA %
2 T ] e b —_ Se 2
| FANIO2 SOUTA
20 PSUFAN L FANIOS CTsAd [ xclgﬁﬁ z SOUTA TSable KEC Frable KEC
DTRA#
/105 57 SOUT ANHZ ZBMHZ
© THRMH 4 BEEP 118 gé/gg RiAs A = RTSAZ CFAD=2E . CEAD=4E
CASEOPEN# DCDB# % CDB# 23 DTRA# L: PNP Default H: PNP no Default
PME# DSRB# A SRB# 23
SINB INB 23
WDTO/GP24 RTSB# g <5UTE TSB# 23
SDA/GP22 SOUTB |5 SoUTB z
SCL/GP21 CTSB#
DTRB [ TREH 23 R145 1 2_X 28KST +12VIN
PSOUT# RIB# B# 23 +12V0—T2R S AAAS =5
9 12Vo—RIS0 1 & g A2 X 232KST -12VIN
9
i -, % 5V o RI60 1 ¢ « « 2 X 120KST -5VIN
SUSCIN/GP30 KBCLK Fgg——— 23
CLKIN MSDATA [ MSDATA 23
MSCLK f2————————————QMSCLK 23 B B
4 o
Ve KBLOCK# R161 R149
RSMRST#/GP33 Rua X_56KST Q X_56KST
VCC3 PWROK/GP32 =
o o
vee 1 VSS1 o
vees Ve VTIN GND TMP_VREE
vce 3 VSS3
VCC 4 VSS4
W83627F REV.C -
DECOUPLING CAPACITOR
RESUME RESET CIRCUIT BLOCK vees vees vecg s
Stuff all for D Version bug IR HEADER CB133 CB121 CB111
- 104P 104P L"j 104P
CB119 CB103
104P 104P
cB1l
IR1 104P
vees oe——d 1 5&150
IRRX 3 5
U20A )
74.C14-33 RTX 5] g
RA0B, » 233K 1 D2 9 RSMRST#
vce3_sB v b‘: SMRSTH RSMRST# 10 s e =
VBAT vcep .
C206 (VCC3_SB) U20D Micro-Star MS-6399 10
105P 74LC14-33 cB104 c100 :
104P 104P Document Number
LPC I/0 W83627HF
Last Revision Date:
Tuesday, July 24, 2001 Sheet 11 of 31




MIMIC_IN
ONO_PHONE 13
C-MEDIA CMI8378 PCI AUDIO URRX 34
MILINE_R
MILINE_L
MIREAR_R
CMIREAR L
AD[0..31] po0.31) 918,24 DRX
——CDLX
C BE#[0.3] {c BE#0.3] 91824 —&CDGNDX
+5VR
SPDIF OUT 4 Channal need 270P CAP OPTICAL
J XBASS CI67 X 2700 +12V
90 C239 _py 105P/0805 4 SPDIFOSE XCENTER CI61_|[X_270P $
N ¥ Ra0L | R ADCHR CT58 || 1000
c168 S ADCHL CI56 || 1008
104P [ 47k ¥ 47 JSPDIF1
C160  F105P/0805 | !
+5VR c1:ﬂ:as 105P/0805 - ){cg SPDIFO
T SPDIEI X 3 4
SPDIF-AV SPDIFZ 5 6 [_SPGPIO
RA52 R233 R249 7 8
J10 4T q 4 g o é X_47K X_47K X_SPDIF
] q 4 & % = 844
AV " com Z ERE E 999 INE_ROUT 14
X 1000 Rasa % s INELOUT 13,14
1 4.7K SRIE| slsls| salsiel siels] 2lels| stafs el xlel 2lelr ekl el 2lefs| st
Dj_ CMIB738-M 6 Channal NC 104P CAP
XOSOONQUYNNAQ QA0 FNN> 00Z ZEI XL X0 00K Jo
SPDIF-AV o;ozEggggggggé;g8%32@5;%55&“8835#55'— C1481X_104P.
O“‘ESﬂxxxxx><><><><><CL>mmﬂg<§&<<xxfﬁﬁxxxogg98 L
Ix>0g GRERS T2 %% " e 88g%8 ELST0U6VE
I 2 XX & xx <27 %g 64 -
SPDIF IN XAFERST ~ Q o x X X XADOUTL [¢7 —b
XSCLK 7] NC [F57 C149,; 104P
XHSPFS > XINTVREF yviss)
XHSPSDI AVDD
XHSPSDO AGND 'S0 EXTBASS __CI5LpX 104D R22 X 1K
XAFEMCLK EXTBASS [5¢ C150HEX_104P C12 07 T05P LINE_LouT
XBIO3 XMOUT m& Hr L
XBIO2 XMIN [Z5
R360 47K XBIO1 XOUT
RE5L.S )(74 7K ___SPDIEZ XZVCLK g AUDIO_14
il RBTGATK MDSEL SoeDIE2IZVLRCK Veore [FE3— Y2
115 XMDS CMI8738-MX 5 ADO X_14318MHZ
11 5T A J52 H/W AUDIO
1018 INTE vl [t 50 A D DISABLE
- 118 | 49 A lc145 c146 ENABLE =
PCIRST#1 Ko XINTB 28 AD: = -
47111524 POIRSTHL IR 50 XPRST a7 ADS 20P 20P
918  PGNT#3QEECNIES 21 SO 4 From M/B South Bridge GP10 CONTROL
918  PREQ REQ#S 21 YrEQ 4 06 ENABLE
X1 \x/ggs 2 ADT * MBCSZ : AUDIO CHIP SELECT
5 4 C_BE#O H1 DISABLE
AD31 6| CND XCBEO 7 AD8 LOW : ENABLE
AD30 7 iﬁgé 2 AD9
AD29 25 X430 L ey ADI0 2 DVDD
a8 93238 8. )
§928888822288988 288 8k 2Edaons 822 902 8Y i rven
SR ORE ERRE TR SN GO I RRE KR SGRE RIS SRESS 3
LAt shelel Selel]=tfel el ele] e el o X Y3103
#
q o 444 NPLEEE
o Y| o oy EEREEE [a
jafa d l ajafalala J [ = b En: EN
944 q 44 444 q =i [ [ H
00 ¥
== :v = = = =
<PAR 9,18,24 +5VR
X TOP# 918,24
fa EVSEL# 918,24
E RDY# 01824 EECS R29 7K.
IRDY# 18,24
RAME# 9,18,24 Internal 1D
: Selection
DVDD vees
vees
IcB149[cB168 [CB182 [CB186 [CB160 [CB205 [CB1SO  [CB1gS B
= = = = = = = = 4 Channal Chipset use 5V :
hosp fioap  foap Jloap  foap  Jioap  foap  fioap B H
6 Channal Chipset use 3.3V
Title Rev
N Mi cro-Star MS-6399 B
Document Number
CMI8738 PCI AUDIO
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LINE-IN JACK

CENTER/BASS JACK

1 R291 . 182
c184 LIN IN R 1 c 2 LINE R - JACK R 9
12 CMILINE_R ) | llosP/0805 A i 8
R204 10K 0 c16 ;‘;7
1 2 101P Do) JACK L 6
s 2
R310 ]— 5
12 CMILINE L c185 || LININL LINE L ‘47;
- | hosp/osos AMP4AUDIO
R320 0 AMP4AUDIO c125
1 c127 101P
101P
10K
uBg rt Creative
14 LINE_R < Ea ?
14 LINE_L <4 11
JACK L
—
12 CENTER<Y TR 2
_— 0| 3
Y3103
REAL JACK
12
JACK R i
83 2 BASSK JACK L 2
2SS S p
C235 |F105P/Q805
12 CMIREAR R <4 ik SRTE
12 CMIREAR_L <
Ji1 J12 Connection Scheme
AMP4AUDIO 1-2 1-2 Model Center to [Ieft Channel/Subwoofer to right channel
*2-3 2-3 Mode2 Center to right Channel/Subwoofer to left channel
AUDIO CODE REGULATORS
SPEAKER OUT JACK
-12v -12VR +5VR
FB15 300S 84
1 vy 2 7 R475
14 SPEAKER_ RS - 13
;:5 47K
-
" SPEAKER_L< 1~ 2 N 4 X_COPPER 105P
FB14
300S = =
c131 AMP4AUDIO
101P
T
AUXRX C220 1 ]] 2 105P/0805 AUXR +12VR +12V u24 +5VR
AUDIO CODE CD / AUX / MODEM IN HEADERS 1214 AUXRXG 1] 4 | auxome O x sosiogos 9 YLT1087S-0.8A
= B3
2 VIN VOUT
- . 2 AUXL AUXLX c21 3 “ 2 105P/0805 AYXL 2 | AUX HEADER m vour
7 3
CDeNDX 2 CD_INL RA20 3 NG AUX IN C232 < c212
YJ104-B 10K g 10K SOT22 105P
R355 -
CDRX___ CI87 1 I| 2 105P/0805_CDRL 1k AA20 CDR . 12 MONO_PHONE: MONO_PHONE c219 1 ” 2 105P/0805 o s
R356 3 | 2 | MONDEN HEADER
1 cDoNDx ci88 1 I 2 105P/0805 CDGNP1L 1. 2 0 CDGND 2 1214 LINE_LOUT c218 II 2_105P/0805 3
R359 <7
CDLX C189 1 2 105P/0?05 CDL1 LAAAZL CDL CD IN MODEM IN
Tile Rev
R354 .
Mi cro-Star MS-6399 10
10K !
Document Number
AC97 CODEC AD1885
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“12VR
G SPEAKER OUT CIRCUIT
210 1] 2
458 H
X_105P 1213 AUXRKELEAAALEY
CM18738 SPDIF AUTO DETECT
N . H
3 j X_YTLO72S FB28
Ra14 ~F | 1 1e 1 A2 SPEAKER R @/speacer R 13
12 UNE_RouT SF% 1l LOUTR 1 2 T
— TTX_T05P70805 > c230 0 4
X 47K 220UF/10V €226
- o
102P
o
e
+12VR W
RA39 0
A
12WR SPDIFO 12
Ra24
S| uzse
5 N\ X_YTLO72S FB30 X0
R403 ~F | 7 1e 1L A2 SPEAKER L
12,13 LINE LoUT<<_C03 LoutL 1 2 6 LAY SPEAKER_L 13
' - X_105P/0805 » c2%9 0 By
X_47K g 220UF/10V 27
o 102P
12 o
105P T
+12VR
R398 3P
FOR MSI INTERNAL HEADER
+5VR R2TL 1 4 q o2 22K X
JAUDIOL
MIC IN 1 2 LINE L ci86 RS
31 27 LINE_L 3 i) ) MIC IN
R253 13 LINE_R ¢—ENER 53 4 CP19 2 cumic ING T AN
| 5
X 22K 105P/0805 cist 33K,
- 472P
<* M-AUDIO X_COPPER ™= o
cpa
POLY SWITCH CN14
11AP JYS_AX0 JYS AX3 7 TFLS &
FS3 X_COPPER VS AXL S AXZ 5 6 1
o — GAME/MIDI CONNECTOR NS AXZ IVS AXL 3 e
vees U} L IVS AX3 VS AX0 1 2 1
X_0/0805 Ll
CB105 = CBYY R4T6 cBY5 cB113 8PAC-103P
104P 104P 39P 104P
= - 47K 381
CNI5
JYS PBO o JYS PB3 JYS PB1 1 zx JYS PB1 CE8
b B0 ®xIvS AX0 Ris6, YRS - RIAT; x 22K IS A2 SRS o VS PB2 B I IS PB2 1T 1 M
- ¥ y RI06, % 22K MID_OUT D OUT bl VS PB3 5T VS PB3 7 vV
RII 22K VS AX3 3 o JYS PBO TSs JYS PBO _+2
JYS AX1 Rl K A JYS PB2 - X
1 Jvs_ax1 —IUSAXL RIS« 22K OYS_PB2 1
I JYS—Pm% JYS_PBL * RI55, < 22K N MID_IN i I MID_IN R159
- g X - MID_OUT RO05, S 2K 8PAC-562P
L¢ N~ b
ﬁ_m"_ AMP4AUDIO
0 =+ Tile Rev
Mi cro-Star MS-6399 10
C§3E C (E Document Number
100P  100P Audio Amp TL072 & GAME
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FWH INIT Signal Voltage Translation Block

Firware Hub (FWH) vces vees

vees vces vces
°| u23
VPP vee |2 B pp 82K
47,11,1224 PCIRST#1 —EETE RST# ek § SRS FWH_PCLK 4 5,9
F GPI2 FGPI3 FGPI4 59 R 8K
5 FGPI2 IC(VIL) -
4 SD_DET D _DET 28
| 5 5ET FGPI1 GNDA 57
4 PD_DETS R, X ATE, FGPIO VCCA 55—
VCC3 &< | WP# GND [
0 GP2 | TBL# VCC 57 EINIT#
D3 INIT# Fo—
7 1 D2 FWH4 S——({LFRAME#/FWHA 1011
e qn B
20
1011 LADOFWHO FWHO RFU M3 FWH DECOUPLING CAPACITORS
10,11 LADI/FWH1L FWH1 RFU 2
10,11 LAD2IFWH2 FWH2 RFU HEX
GND FWH3 LAD3FWH3 10,11
vees
- YSKT032PLCC -
= CB190 = CBI191 = CB201 WE CB203
J7 BIOS Update 104P 104P 104P 104P
PD_DET __ R434 »,10K
SHORT | Locked SD DET RA30, wal0K ] £
OPEN Unlocked %
VErs S8 ——VREF2_5 21
R50
220/0805
N +12V vees
28
Bin R51 ©
g 1.1KST
2] L) 3 Q12
“ * 1 2N70028
2
(7] p
X_102P
R53 <[ uaa
1KST LM358
\cC_vID 6
1.2V/0.1A
cB13
R84 106P/1206
15K
VCC5_SB
22
Dl g X IN4148S
J<
R33
AAA
5K
ci1 Tile
05P .
E Mi cro-Star MS-6399
Document Number
FWH & VID
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cf

DIML DIM2
MD[0.31] <é\ Mo 2f, D3z |HE5—MD%2 —vop2.63) 8 B 21 0o
VD 7] b1 o o — 0k VD 7] b1
MD: gg gg‘s‘ 89 MD35 MD: gg
oL %N VD:
5 D4 D36 ' 37 N MD5 D4
5 D5 D37 55 T\ DG D5
D7 1 8‘73 ggg o4 39 N VD7 il 8‘73
MD8 95 MD40 MD8
MDY b8 D40 757 MD4L MDY D8
MD10 D9 D41 I"oF—NiDaz VD10 D9
MDLL D10 D42 1759 MD43 MDIL D10
MDI12 gg gﬁ 00 MD44 MDI12 Bg
VD13 101 W45 VD13
MD14 9] D13 D45 M103 VD6 N MD14 9] D13
MD15 0 | D14 D46 704 MD47 \ MD15 0 | D14
D15 D47 [~ D15
MD16 55 139 MD48 MD16 55
MD1/ 56 | D16 D48 7o D49 \ MD17 56 | D16
D18 57 DL7 D49 Mia7. 50 MDI8 57| P17
9 6g|Dis8 D50 "725 51 N MDIO_ 58 | D18
2] D19 D51 [Hizr =\ D220 D19
Bor o5 ] D20 D52 35 Do MDoTe5 | D20
7 66| D2l D53 M50 D53 N MD22___66 | D21
3 67 D22 D54 1751 55 MD23___67 | D22
D23 D55 ]
MD24 69 | 153 MDs6 MD24
|/ MD25 70| b24 D56 M54 MiD57 N MD25
/MD26 71 | P25 D57 755 —MD58 \ MD26 71 | P2
MD27 72| D26 D58 M7 WiD59 N MD27 72| D26
MD28 74| D27 D59 MTEg—MD60 N MD2g8 74| D27
|/ MD2o 75| b8 D60 [M759 VD61 MD29 75| D28
/MD30 7 ggg ggé 160 MD62 \ MD30 7 ggg
DT 77 0% b2 161 wpbes .\ DT 77 0%
MAO 33 21 MDPO MAO 33
MA[O"12]<< Ny _MAL__117] A0 MDPO 5> —NibpPT / <<MDP[°"7] 8 MAL 117 | A0
MA2 AL MDP1 ["55ViDp2 MA2 34| AL
MDP2 === MDP3 MA3 118 | A2
MDP3 [7765—NbPa MAZ B A3
MDP4 7706 MDP5 MAS 110 ] A4
MDP5 136 MDP6 MAG AS
MDP6 [M=o——MDP7 MAT 120 | A6
MDP7 [\ MAS 7| A7
A8
REGE [HaL VCC_DIMM Az A9 REGE [H2l——0 vec, pivm
CKEO |55 MCKEO 8 AL0/AP CKEO |55 MCKE2 8
VAIZ 126 | ALVAL3 CKEL ICKEL 8 NMAD o6 ALUAL3 CKE1 ICKE3 8
15,] Al2ibu 83 SMBCLK SMBCLK w1011 15] Al2ibu 83 SMBCLK
= AL3/DU SDL{"8>  SMBDATA o = AL3/DU SDL{8  SVBDATA
12 SDA MBDATA 41011 MBSO 122 SDA [Fe—=MERAIA
8 MBSO0——=55+ BAO/ALL 165 MBSLT — 30| BAO/ALL 165
8 MBS1Q— BAVA12 SAO [F1eg BAL/A12 SAO [gg—© VCC_DIMM
SAL SAL
8 MCAS# -CAS . DIMM WP -CAS we keL DIMM_WP
8 MCSHO 20 Rasoiso NC 2‘5:& 8 Messa mg% 1o RAS0IS0 NG g;:é
8 MCS#1 5] -RASSL NC %5 8 MCS#5 S 45| -RASLSL NC %5
8 Mes#2 159 -RAS2/S2 NC X 8 MCS#6 (a7 o9 -RAS2/S2 NC X
8 MCs#3 -RAS3/S3 8 MCs#7 -RAS3/S3
5 vop Hg VCC_DIMM 5 voo Hg VCC_DIMM
55 DQMO/-CASO VDD [ 55 DQMO/-CASO VDD [
%5 DQM1/-CASL VDD | %5 DQM1/-CASL VDD |
77| DQM2/-CAS2 VDD |77 77| DQM2/-CAS2 VDD |7
> DOM3/-CAS3 VDD [F5 DQM3/-CAS3 VDD [F5
51 DQM4/-CAS4 VDD 55— 51 DQM4/-CAS4 VDD 5
DQM5/-CAS5 VDD F—4 DQM5/-CAS5 VDD 5
- DQM6/-CAS6 VDD 2 - DQM6/-CAS6 VDD 2
2= DQM7/-CAS7 VDD |55 2= DQM7/-CAS7 VDD |55
VDD VDD
s MW IWEE 2Tl o \BD [0z MWE# 270} oo Voo H%
>0 ‘wE2 VDD -WE2 VDD [F5p
124 4
MCLKO 42 vbD MCLK4 42 VDD 7733
H MELKO S CTK1 125 PCLKO VDD H MELKe SeuCke 125 PCLKO VDD 73
8 MOLK] S WCTR2 — 70 PCLKI VDD 8 MCLKS S MCTRe — 70 P LK1 VDD ==
MCLK3 163 pCHK2 VDD 7768 MCLK7 163 pCHK2 VDD 7768
8 MCLK3 CLK3 VDD [ 8 MCLK7 CLK3 VDD [
DIMM-D168-BK-SN DIMM-D168-BK-SN
ADDR.=1010000B ADDR.=1010001B
DIMM CLOCK DECOUPLING CAPACITORS DIMM SPD WE BLOCK
VCC_DIMM VCC_DIMM
cro8 p— VCC_DIMM 0—g B3 X108 ovees VCC_DIMM R61 7K DIMM WP
1000U/6.3V-A 1000U/6.3V-A CBI10 | 1040
CB79 CB109 CB82_|[104P
104P 104P
cB83 CB8O
104P 104P
CB56 cB31 -
100P 105P C165 1+3104P CB200 41 104P Tile Rev
VCC3 0 1 0 VCCs 0 VCCs
- CB65 CB112 CB199 104p .
105p 105p = Mi cro-Star MS-6399 10
CB74 CB57 :
105P 100P Document Number
fronss o DIMM1&2&3
Last Revision Date:
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AGP UNIVERSAL 2X/4X SLOT(AGP VER:2.0 COMPLY)

VCC5 = 60mils trace / 15 mils space

@

@

o

®® @O O® DO O

®

®o O® @O 0o m® ©

VREF_GC:form
the chipset
to the
graphics
controller

AGP Slot Imax

VCC_AGP 80A
VCC3 6.0A

AGP1
OVRCNT 12v [AI——0+12v
vees 5V -TYPEDET P35
5v RESERVED |27
VCC3 0— USB+ USB- FasX
s | GND GND Al
-INTB -INTA PR NTA#
u GREOF. %éQ igﬂ A CONTE %'ESTL#Z
33V 33v 4 o VCC3
% STO ST1 R o st
REEF 5o ST2 RESERVED [7 PIPE#
-RBF -PIPE PR el
GND GND
= RESERVED WBF |2 A WBF#
SBAO SBAL P BAL
33V 33V IR a3
SB STB SBA2 SBA3 PATE SB STBZ ){é
K B_STB#
(S;EBSTB SB S;g ALY _
SBA4 SBAS [FA57 BAS
SBAG SBAT [ BA7
RSVDIKEY RSVD/KEY [a55XK
GND/KEY GND/KEY |3
VCC3_SB! AUX3VIKEY RSVD/KEY 55X
3.3VIKEY 3.3VIKEY [35
AD31 AD30 [&; AD30
AD29 AD28 [FA58 AD28
33V 33V B
A% GAD26
AD26 [FA%5
AD24 35T AD24
ig GAD_STB1 p_sr8: pAZ GAD_STB#1 GAD_STB#1
2: CI-BE3 C_BE#3
VCC_AGPO: VDDQ VoDQ At 0VCC_AGP
AD21 AD22 [ )égADZZ
s 00 L
AD17 AD18 ﬁgg AD18
Cl-BE2 AD16 5 AD16
VDDQ VDDQ
R RDY FRAME x B KGFRAME;
AUX3VIKEY RSVD/KEY |37
GND/KEY GND/KEY a7
RSVD/KEY RSVD/KEY |37
GDEVSEL# 3.3VIKEY 3.3VIKEY [ GTRDY#
-DEVSEL -TRDY P2 CSTOPT TRDY#
GPERR# VDO -STOP Pazg STOR:
-PERR -PME P25 ME#
GSERR# GND GND ["A50 GPAR
-SERR PAR |R2T PAR
C/-BE1 AD15 AD15
u VDDQ VDDQ ﬁgg 1
AD14 AD13 AD13
AD12 AD11 [FAZE AD11
GND GND
AD10 AD9 522 GAD9
ADB Cl-BEO C_BE#0
GAD_STBO vbDQ VDX GAD_STBH0
gé = AD_STBO -AD_STBO PA22 = )ggADfSTB“O
GRD o A e
gé AD5 AD4 ﬁgé )égﬁg‘z‘
AD3 AD2
VDDQ voog Ha—H
%W— G e 20 Cage ] VREF GC GADD
ANMT3ZAGP = -

VREF_GC:form
the graphics
controller to
the chipset

9,18
18

®® @O M® ®O 0o ©O ©m ®® o © N

©

AGP SIGNAL REFERENCE CIRCUIT

o VCC_AGP

y R201
¢ 1KST

AGPREF: 10uA

AGPREF Cl15 g X 104P VREF_GC
CI1z WX 105
L CB122 =

R182 :v R181 Zx Cli1 =
X_82 § 1KST 105P 104P
C110p X _470p
= NEARAGP SLOT
AGP TERMINATION RESISTORS
X_8P4R-6.8K
RN15
GIRDY# 8 a7 PIPE# R18Q X_6.8K
GFRAME# [ 5’:" 5 © VCC_AGP RBF# RI79; 1 © VCC_AGP
GTRDY# 25503 WBF# R18!
GDEVSELE 2 oL
¢0r
8P4R-6.8K RN16 GAD STBO R213 6.8K
GSTOP# 3 i | GAD_STB1 RI9; X_6.8K VCC_AGP
GPERR# A 5 [ SB_STB R20#,%,7X_6.8K
GPAR T %
GSERR# oL GAD STB#1 R195,
GREQ# R199 xg 6.8K GAD_STB#0
GGNT# R198 [, n 6.8K SB_STB#
STO RI19: 8K =
ST1 RI .8K
ST2 R19: .8K
LESS 10MILS STUB TRACE LENGTH MUST BE FOLLOMNG.
Place these resistors between PCl and AGP slot
AGP SLOT DECOUPLING CAPACITORS
VCC_AGP +12V VCC3_SB VCC5 Vvces
CT30 CB130 CB132 CB137 CT39 I E CT31
1000U/6.3V-A 100P 104P 104P 470U/16V 1000U/6.3V-A
CB139 CB125 CB207 rl CB128
104P 104P 104P 104P
CB131 CB136 CB196 F CB123
103P 104P 100P 104P
CB135 CB127 = I3 CB124
104P 104P 104P
CB138 |1 CB129
105P 104P
rl CB1
100P
I CT33
E 1000U/6.3V-A
Tile Rev
Micro-Star MS-6399 10
Document Number
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8 I 7 I 5 4 2
PClI SLOT 1 (PCI VER: 2.2 COMPLY) PCl SLOT 2 (PCI VER: 2.2 COMPLY) PCI SLOT 3 (PCI VER: 2.2 COMPLY)
-12v +12V -12v +12V -12v +12V
Ccl1 Cl2 CI3
PTRST# PTRST# PTRST#
PTCK B v TRST# PAS PTCK B 1oy TRST# PAS PTCK B 12v TRST# P4
B3| TCK +2V PR PTMS B3| TCK +2V A PTMS B3| TCK +2V PR PTMS
54| GND ™S 3 BTOT 54| GND ™S 3, BTO1 g4 GND ™S [F37 BTO1
N gz 10O DI A 5= DO DI A 7CCE | %5 ™0 DI A
VCC5 B6 ] t5V +5V [y VCCS, VCCS B6 ] t5V +5V A INTB# VCC5 B6 | 5V +5V A VCC5 INTC#
5] *5V INTA# P& NTA# 917 INTCH =] 5V INTA# P2 NTDF INTD# ARG INTA# P25 INTAF o
917 INTB# Beg INTe INTCH PR NTC# 924 NTAT Beg INT# INTC# PR BEg| INTB# INTC# PR
9 INTD# 59| INTD# +5V A 59| INTD# +5V A Bo0| INTD# +5V A R292 .0 INTGH
;(;—0 PRSNT#1 RESERVED [Fa10X 3{;—0 PRSNT#1 RESERVED [Fa10X 2&B10°| PRSNT#L RESERVED [MATo Bpa0INTCE
RESERVED +5V(1/0) Fafy RESERVED +5V(1/0) Faqy RESERVED +5V(1/0) [3 R368,0 PGNTH#5
VCC BT PRSNT#2 RESERVED [R5 X | vees X PRSNT#2 RESERVED AKX | vees vees | | 25ETR)| ProNT#2 RESERVED [& vcr.%éﬁ'
GND GND [ Vees s GND GND [& GND GND [& q
GND GND P2 = B GND GND 7275 VCC3_SB GND GND [F273 VCC3_SB
&E15] RESERVED RESERVED [& X&B15] RESERVED RESERVED [& PCIRST#2 4 PCICLKS RESERVED RESERVED 2 PCIRST#2
A PCICLKO GND RST# PR PORSTHZ 417 S GND RST# P& . oLk R RST) pa
CLK +5V(I/0) CLK +5V(1/0) CLK +5V(1/0)
Bl e GNT# ﬁg LpenTHo 9 1 g}_;b GND GNT# ﬁg G 9 Bl ] eno GNT# ﬁ}; LponT#2 9
9 PREQ#O B19°| REQ# GND [PATo 9 PREQ#L: BI0°| REQ# GND [FATo PME# 9 PREQ BIo°| REQ# GND [FAT9— PME#
550 +5V(1/0) RESERVED [“355 ME# 917,24 AD31 £55] +5V(1/0) RESERVED [355 D30 AD3L 5501 +5V(1/0) RESERVED [F&55 D30
91224 AD31 D31 AD30 AD30 91224 AD31 AD30 AD31 AD30 H
B21 AD29 B21 1 AD29 B21 A21
91224 AD29 B22 | AD29 +3.3v VCC3 B22 | AD29 +3.3V [FA%S AD28 +3.3V FA% AD28
B23] GND AD28 D28 21224 AD27 525 | GND AD28 ["A53 AD26 AD27 AD28 A5 AD26
912,24 ADZZ§§ 54| AD27 AD26 AD26 9,12,24 AD25 Bos | AD27 AD26 257 AD25 AD26 [<257
91224 AD 25| AD25 GND AD24 01224 25| AD25 GND 755 AD24 GND PA75 AD24
+3.3V AD24 12, +3.3V AD24 AD24
91224 C BE#3 265 (33 e C BE#3 265 (3 (o2 [(Az6 R346,_ J00__AD17 C BE#3 (o2t [A% R373, 4 00 AD18
91224 AD23 27 R267; « (100  AD16 AD23 B27 A27 AD23 A27
112, 55 AD23 +3,3 L% 55 AD23 +3.3 M358 AD22 +3.3 A58 AD22
579 GND AD22 D22 212,24 AD21 T 529 GN\D AD22 755 AD20 AD21 AD22 [A55 AD20
91224  AD2L AD21 AD20 AD20 912,24 AD21 AD20 AD20
30 ADI9 30 A30 ADI9 A30
91224  ADI9 31] AD19 GND 531 AD19 GND ADI8 GND [FA5T AD18
32 *3.3v AD18 D18 21224 AD17 32 +3.3V AD18 ADI6 AD17 AD18 ["A35 ADI6
912,24 AD17 33| ADLT AD16 AD16 912,24 C B B AD17 AD16 C BE2 AD16 (73>
91224 C_BE#2 20| ClBE#2 +3.3V ) 3_3034 CIBE#2 +3.3V FRAME# +3.3V oo FRAME#
35| GND FRAME# FRAME?# 9.12.24 |RDY# & co FRAME# |RDY# FRAME# PASE
91224  IRDY# 220l IRDV# GND B 550 IRDY# GND H TRDY# GND [A35 TRDY# N
37| 33V TRDY# JRDY# 9,12,24 DEVSEL# B37] +33V TRDY# DEVSEL# TRDY# PR32
9,12,24 DEVSEL# S5 DEVSEL# GND - £33 DEVSEL# GND o STOP# GND Fasg—T STOP#
&3] G\D STOP# STOP# 912,24 1 GND STOP# STOP# PA3
39) PLOCKi# B39 PLOCK# A39
9 PLOCK# 100] LOCKs# +3.3V FERRE Bic0] LOCK# +3.3V FERR? +3.3V [A7 R347, 5 4100 AD19
9,24 PERR¥# 0| PERR# SDONE 51| PERR# SDONE SDONE [<27 o W=
+3.3V SBO# +3.3V SBO# SBO# PAZ5
924 SERR¥ 420 SERR¥ GN - o122 Al 2320| serri GND bAR alls GND 4 bAR
| F3:3V PAR Tx C BE#L +3.3V PAR ADI5 C BE#L PAR A4 ADI5
91224 C_BE#L 720l cigEr AD15 Qhois 912,24 517 Bo ciser AD15 MR, 517 Ap15 g
912,24 AD14 AD14 +3.3V Ba6] AD14 +3.3V [FAz6 AD13 +3.3V A7 AD13
GND AD13 D13 912,24 GND AD13 AD13
91224  ADIL2 BT ‘AD11 912,24 AD12 B47 AdT ADLL ADL2 AT ADLL
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Jumper
J1
J2
J3
J4
J5
J6
J7

1-2
2-3
REMOVED

JBAT1
1-2

2-3

IR1
CD_IN1
MDM_IN1
JP1

1-2
2-3

Jumper Setting & Connector Setting

Description

INTERUDER HEADER

CHASISS INTRUSION HEADER

AUDIO REAR PHONE JACK (LINE_IN, LINE_OUT, MIC_IN)
AUDIO AUX HEADER

AUDIO FRONT PANEL HEADPHONE JACK HEADER
AUDIO INTERNAL SPEAKER HEADER (ATAPI)

BIOS function

Normal
Configuration Mode
Recovery

(Default)

CLEAR CMOS

NORMAL
CLEAR CMOS

(Default)

IR HEADER

CDROM HEADER (ATAPI)
TELEPHONY HEADER (ATAPI)

CNR RISER CODEC SELECT HEADER

AUTO MODE (Default)
PRIMARY AUDIO CODEC ONBOARD

Connector
U3

IDE1
IDE2

DIM1
DIM2

AGP1

PCI1
PCI2
PCI3

CcoM1
COM2
LPT
FDD1
JMDM1
JWOL1
KBMS1
C_FAN1
S FAN
UsB1
usB2
POWER
JSMB1
F P1
Pinl
Pin2
Pin3
Pin4
Pin5,8,12,13
Pin6
Pin7
Pin9
P_FAN1
JPW1

Description
INTEL mPGA478-B CPU

Primary
Secondary

SDRAM DIMM1
SDRAM DIMM2

AGP Slot

PCI Slotl
PCI Slot2
PCI Slot3

Serial Port

Serial Port

Parallel Port

Floopy

MODEM RING HEADER
LAN WAKEUP HEADER
PS/2 Keyboard and PS/2 mouse
CPU FAN HEADER
System FAN HEADER
USB REAR CONNECTOR
USB INTERNAL HEADER
ATX Power

SMBUS HEADER

Front Panel

Power of Hard LED
Power LED

Hard LED
Suspend LED
GND

Power Button
Reset Button

VCC

ATX FAN HEADER
ATX12V Power

Tile
Mi c ro-Star

MS-6399
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PCB OTHER COMPONENT

U3 X1 U4_X1

AV

@ ~ o
+ = = = BSL X1 BS2 X1
L si o 5 o o
BS4 BS1

o < of o BS6_X1 BS7_X1

Lo -

BSL X1 BS2.X1 BS3 XL BS4XL BS6 XL BS7 XL BS8Xl BS9 XL

o

O 0 06 o© o o o

FM2 FM3 FM4 FM5 FM6 FM7 FM8
X X X X X X X
X_COPPER X_COPPER X_COPPER X_COPPER
CP11 CP12 CP13 CP14
X_COPPER X_COPPER X_COPPER X_COPPER
CP15 CP16

E

CP17 CP18

BS3 X1

o

BS8 X1

BS4_X1

(o]

BS9_X1

SIMULATION TRACE

Ji J2
X X
SDR AGP
Tile Rev
Micro-Star MS-6399 oA
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Pentium 4 Processor /Northwood mPGA 478

Source Synchronous Signal Group and the Associated Strobes

Signals Associated Strobe

REQ[4:0],A[16:3]# ADSTBO#

ABLAT7I# ADSTB1#

D[15:0}#,DBIO# DSTBPO#DSTBNO#

D[31:16]#,DBI1# DSTBP1#,DSTBN1#

D[47:32}#,DBI2# DSTBP2#,DSTBN2#

D[63:48]#,DBI3# DSTBP3#,DSTBN3#
Signals Length Inaccuracy
Data 2.0" to 10.0" +/- 100 mil
Address 2.0" to 10.0" +/- 200 mil
Strobe 2.0" to 10.0" +/- 25 mil
Clock 2.0" to 10.0" Don't need

* Delta=(CPU_pkglen.net-CPUpkglen.strobe)+(CS_pkglen.net-CS_pkglen.strobe)

Trace : 7 mil width 13mil space
Miscellaneous Signals

HL_STB/HL_STB#

Taces 5mils
—— HL[0:10]

20mils
HL_STB

L ——
15mils

—— HL_STB#
20mils
—— HL[0:10]

* Max Length : 8"
* STB and STB# Length must beequal

HL[10..0]
— Others
20mils
| m— HL[0:10]
15mils
—— HL[0:10]
20mils
— OtherS

* Max Length : 8" o
* Length must be matched within +/- 0."

of the Strobe Signals

USB

*USB Trace width : 9 mils
*USB Trace Spacing : 25 mils

* Differential USB Signlas Trace
Spacing : 18 mils
*USB Power Trace must be 40mils width

AGP
Maximum Dismatch
SIGNALS Length Widthf Space Length Relative o
1X Timing group 2X/4X Timing group
1X Timin " i i
.g.gfwﬂ 75 5mil| 5 mil X X
AGPCLK GADI15..0] 2X/4X Timing goup GAD_STBO
PIPE# GC BE#[1.. SET#1 d i i A o GAD_STBO#
PR, &S STEO q 7.25 5mil[ 20 mil | +/-0.125 S
WBF# GAD_STBO# 2X/4X Timing goup GAD_STBL
ST[2..0 SET#2 " i i A " GAD_STBI#
&hgy SET 2 725" | 5mil[ 20 mil | +-0.125 X
GIRDY# GADI31. 16] 2X/4X Timing gaup SB_STB
GTRDY# GC_BE#[3.:2 SET#3 725" | 5mil| 20 mil | +-0.125" SBTSTB#
STOP# GAD_STB1
GEE\Q/#SEL# GAD_STBI# 2)(/4$>I<E_Fg?ing gop SQBQTTBB&
" ; il 4o 3 =
Cont i 6 5mil| 15mil [ +/-0.25
GPAR SBAguo] 2XI4X _Timing goup GAD_STBL
SB_STB SET#2 6" 5mil| 15mil [ +-0.25" GADZSTBI#
SB_STB# _
2X/4X Timing goup SB_STB
SET#3 6" 5mil[ 15mil | +/-0.25" SB_STB#

Mi c ro-Star
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3

CPUCLK 0.5" MAX =S 0'~0.2" 2"~ 9 DEVICE L1+L2 L . ] .
MCHCLK T:i 2 L4 CPU X X Line Width :7.0mil .
CPUCLK# ———f RrRs ] MCH < : Differential pair spacing: 7.0mi
MCHCLK# L1 L2 L4 TP < Spacing to other traces: 28 mil
0"~0.2" * BCLKO/BCLK1 LENGTH MATCH +-10mil
L3[ L3
GND
DEVICE L1+L2 * Line Width :5.0mil
MCH_66 . g MCH X * Spacing to other traces: 20 mil
ICH_66 005 RS 4-85 ICH X +/- 100 mils
L1 L L2 -
AGP_66 AGP X- 4
ICH_PCLK DEVICE L1+L2 * Line Width :5.0mil
FWH_PCLK 005 -85 ICH X * Spacing to other traces: 20 mil
. a1 :
SIO_PCLK RS FWH X * L1/L2 TRACE SAME AS MCH_66 TRACE LENGTH
ISAPCLK L1 L2 SIO X
PCICLK[4..0] PCI X-2.5"
0"~ 05 485" DEVICE L1+L2 * Line Width :5.0mil
ICH_14 RS ICH Y * i : i
| ] 2 Spacing to other traces: 10 mil
0sC ISA BRIDGE Y
ICH_48 0" 05 — 312 DIE(\:/LCE L1+L2 : Line Width :5.0mil . '
SI0_48 ) 2 < Spacing to other traces: 20 mil
CK 408
25"TO9"-A ) ) )
* Line Width :7.0mil
1 rn CNR * Differential signls space : 14mils
05" T06.5" — * Differential signls length mismatch +- 7mil
A
LAN_PCLK
RST
ICH2 o
TXD[2.0] — =

AS SHORT AS POSSBLE

Mi c ro-Star MS-6399
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5on 5 mil max 05"

MDI[63..0] 5 on 8 mil max 15" 25"~ 45"
MDP[7.0] 13
L1 0.4"~0.6" 0.4"~0.6"
L2 L2
5 on 5 mil max05' MCS#[3..00  MCKE[10] 3o gn
MCSHL.0 MCS#[7.4 MCKE[3.2]
MCS#[11..§ MCKE[5.4]
MCKE[5.0]
L1
MA[12..0]
MBSI[L.. i 5' " "
B0 2 on e il ma o 2.5"~4.0
MRAS#
MCAS# L1 " " " "
0.4"~ 0.6 0.4"~ 0.6
MWE L2 L2
CLK([3..0] o i miaa i
. on 10 mil max "~ 1.0" "~ 5.0" "~ 15"
=1 0"~ 10 40"~50 05"~ 15 =T
— A c D
B | 0"~025"
2
1
GND
TBD
CLK[7..4] | 0"~ 1.0" GND 4.0"~50" 05"~ 15" =T
| I | A C b
B | 0"~025"
2
1
GND
CLK[11.8] =1 0"~ 1.0" GND 4.0"~5.0" 05"~15"
B | 0"~0.25"
7 on 5 mil max 04 C 05'~15
RD_CLKIN
RD_CLKO 0-10 1
A B | 0"~0.25"
GND
MCH 1 _ . DIMM1 DIMM2 DIMM3
* Trace Width: 7 mils
* Trace spacing : 15 mils
GND * A+C < 1.5"+/-01"

* Trace Width : 5 mils
* Trace spacing : 12 mils

* Trace Width : 5 mils
* Trace spacing : 12 mils

MCS#

* Trace Width : 10 mils MCKE
* Trace spacing : 12 mils

* Trace Width : 5 mils
* Trace spacing : 12 mils

* Trace Width: 7 mils
* Trace spacing : 20 mils
* A+C < 5.9"+/- 0.05"

R1

N

GND

Tile

Mi c ro-Star MS-6399
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Power Delivery Map

ATX 12V POWER Supply

3.3V 5v 5vsB| 12v
1A

VRM9.2

Power

. Translator

ACPI1 IC

op + MCH HUB Interface 1.8V

3.3V VREG

Processor Core

Processor Vtt

MCH Core 1.5V

MCH Vtt

MCH AGP

MCH Memory sdr 3.3V

PC-133 System Memory 3.3V

ICH2 Core 1.8V

ICH2 1/0 3.3V

ICH2 Resume 1.8V

1.8V VREG

ICH2 Resume 1/0 1.8V

ICH2 RTC 3.3V

ICH2 5V

[ FWH 3.3V |

I LPC Super 170 3.3V |

I CLOCK GEN 3.3V |

I HARDWARE AUDIO 3.3V |

I PCI LAN 3.3V/2.5V |

I 5VDual For USB and K/B |

Tile Rev
Micro-Star MS-6399 oA
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JBATI Clear CMOS
1-2

Clear CMOS

JBAT1(1-2)
YJUMPER-MG

FRONT PANNEL BUZZER

F_P114-15

X_YJUMPER-MG

MS6399 PCB

MS-6399-100

com1i

YCNOM-1

BAT SOCKET

BATLA] _
YSKTBT

u23[1]
JP2 HIW AUDIO 1 32
7| VPP VCC 37
J7 BIOS Update Al R
e s 2
SHORT | Locked 2 FGPIL GNDA ;3
X_IP2(2-3) 7 SV%E‘O Vgﬁé 26
OPEN Unlocked % 81 Tals vee 2
YJUMPER-MG 9 - 24
gm D3 INIT# Q&
ol R B
ﬁl ﬁ D0 RFU gé
. FWHO RFU
X_YJOMPER-MG ig v REY ig ;é
256 | FWH2 RFU (72X
X— GN\D FWH3 [=—X
SST49LF002A
Jil J12 Connection Scheme
JLAN1 LAN SELECT _
1-2 1-2 Model Center to left Channel/Subwoofer to right channel
1-2 ENABLED *2-3 2-3 Mode2 Center to right Channel/Subwoofer to left channel
2-3 DISABLED
J11(2-3) J12(2-3)
JLANL(1-2)
YJUMPER-MG  YJUMPER-MG
YIJUMPER-MG
X_U12-A X_U12-B X_U12
845-MCH-PIN 845-MCH-PIN
X uiz—c X UinD
845-MCH-PIN 845-MCH-PIN 8A5-MCH-H
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