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Willamette/Northwood mPGA-478B Processor

System Brookdale Chipset:

INTEL MCH (North Bridge) +
INTEL ICH2 (South Bridge)

On Board Chipset:
BIOS -- FWH
LPC Super I/O -- W83627HF
Clock Generation -- ICS950208

Expansion Slots:
AGP2.0SLOT*1
PCI2.2 SLOT * 2
CNR SLOT*1
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General Purpose 1/0 Spec.

ICH2
GPIO Pin Type| Function
GPI1O 0 | REQ#A
GPIO 1 | PREQ#5
GPIO 2 | INTE#
GPIO 3 1 INTF# FWH
GPIO 4 | INTG#
GPIO 5 | INTH# GPIO Pin Type| Function
GPIO 6 || AC97 Enabled/Disabled P10 || ATAIDE 1 Detect
GPIO 7 I None GPI 1 | ATA IDE 2 Detect
GPIO 8 | Non Connect GPI 2 | Auto Recovery
GPIO 9 || AC'97 Serial Data In CP13 ! Reserved
GPIO 10 | Non Connect
GPIO 11 | Non Connect
CPI0 12 ! External SMI DEVICE ICH INT Pin | IDSEL
GPI10 13 | LPC PME
PCI Slot 1 INTA# AD16

GPI0O 14~15 | Not Implemented INTB#
GPIO 16 0] Non Connect INTC#
GPIO 17 6] Non Connect INTD#
GPIO 18 0] Not Implemented PCI Slot 2 INTF# AD17

INTG#
GPIO 19 0] Not Implemented INTH#
GP10 20 [¢) Non INTE#
GPIO 21 o] Vpp Programming Control
GPIO 22 [0} Not Implemented
GPI10O 23 oD BIOS Locked/Unlocked
GPIO 24 (0] Non
GPIO 25 0] Non
GPIO 26 0] Non

Micro Star Restricted Secret
GPIO 27 1/0 Non [Title
GPIO Spec.
GPIO 28 |/O non Pocument Number .
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GPIO 29~31 1/0 Not Implemented No. 69, Li-De St, Jung-He City, > '
Taipei Hsien, Taiwan heet

http://www.msi.com.tw 3 of 32
5 T 0 T B T z TP— T




| 5 v

*Trace less 0.5"
CLOCK GENERATOR BLOCK [/ Shut Source Termination Resistors Pull-Down Capacitors
for good filtering from 10K~1M
P P P CPUCLK __R108 .9RS
U0 Differential Pair CPUCIRT RT3 0RS
FB1. X 30 a1 R115 3 TRUTLK MCHCLK __ RI023%A0.9RS
vees X_600S/0805 n T T CPU_VDD CPUO§—F RII6 33 CPUCLKR %ggggtﬁ#% MCHGLRF — RIDSG45 ORS
cB14 Rubycon CT23 3= CB81 cB77 CPUO:
104P 105p 104P R110 3 MCHCLR
-':_u CPU_GND cPu1 432 RILL 3 WMCHCLK @ CN10
cPU 37 4 MCHCLK# {7}
ELS10/16-8 e T Mereks @ X_10P-8P4C
46 =y
MREF_VDD
1l cB86 T avmrericPy_sTRr 22 T Trace less 0.2" o 4
3VMREF#/PCI_STPy# Ptz .
=|__—T—1°"P 43 | \IREF_GND - 49.90hm for 500hm M/B impedance AGPCLK
32 { 3ve66_vDD 3V66_0 4 - ié e SMCH 66 (7}
1 CB76 3V66_19—g RIS 33 AGPCIK ICH_66 {10}
for good filtering from 10K~1M R127 104P_ 29 3v66_2 27 3V66 C73 ;gl0P AGPCLK {15} CLOCK STRAPPING RESISTORS
X0 ¢ 3V66_GND 3V66_3 tk = SI0_PCLK %’
6 FS2 MODE SI0_PCLK FWH PCLK 4
vecs o FBL X _ VCeav 9 FS2/PCl_FO4—=—F53 RNO 3 FWH_PCLK %gwﬁpgéﬁ(“gg) Fs4 R151 , 10K  VCC3V TCH_PCLK >
X_600S/0805 B T PCI_vDD FS3/PCI_F1{—5—HODE 52 ICH PCIR ooyt Bk (o) FS3 RIALCIOR —Vceav AN
CB16 Rubycon CT24 2= CBYS cB91 MODE/PCI_F2 8PAR-33 = "¢ CN16
104P 105p T 10 Fs4 FS1 R136, , X 10K VCC3V X_8P4C-10P
L L al = 51 pci_eND FS4/PCIO R14§‘“v‘10,< PCICLKO e
ELS10/16-B 18 | oot voo gg:; ::1 X = PCICLKL 5
1 cago - PCI3 7T 7 SRR PCICLKO PCICLKO {16} 3
514 POICIKL__opcictKs (1) FSO R135 (0K __ veC3v by
104013 | oo ono gg:g 16 BPaR333 Jul 4 RI46, S GX_IOK mim
* = . - =
Put GND copper under Qlock Gen. PCI6 ¢———X NG Fs2 R140, . 10K VCCav
connect to every GND pin 24 [ "o T R130,<X_T0K
* i - L2 FSO  Ris3 3 ICH_48 £S
40 mils Trace on Layer 4 ) 1 cB93 PP HAVIEED R S M TP 51048 gg,gg ({1110)} MODE R142, . (10K ICH_48 C93 ,10P |
with GND copper around it T 104p 21 45 GND FS1/24_dgMHz A o == :tgo 28 o] I:wp ,
* put close to every power pin ,
. ) REF_VDD
* Trace Width 7mils. J_ cBos MULO/REFO —m‘l’s MU'[? R120 s n 22 ICH 14 ICH_14 {10} MULO gigj&“‘;(oiw VCC3V.
MUL1/REFL
N ] I 104p 47 =
Same Group spacing 15mils __.__—T— REF_GND MULL R149, X 10K VCC3V ICH_14 C74 ,410P
* Different Group spacing 30mils T 34 | core vDD - 32pFcal jpep RIG0. TR Tk
* Di ; f f cB78 X1 EF 14.318MHZ/32PF
Different mode spacing 7mils on itself 104P 33 4 é crs g 18P SMBCLK R10 47K vecs
CORE_GND X2 Tk SMEDATA __RI0G, % SA.7K
SMBCLK 26 35 R10. 75RST =
{10,11,13,14) SMBCLKéé—SMBDATA SCLK IREF —&A{% .
25
{10,11,13,14)° SMBDATA ——>———————-221 SDATA asrs b2o CRST# R134 . 10K ¢ ste R1z, Q1K VCCY used onlyforEMlissue
VCC3°%§‘< SAREICS S 199 \17_cD# PWR_DNi# P42 Ll oVCC3V —PSTE____RILE (X IK] Trace less 0.2"
‘ TCS950208
veer 8 Q9 1CS950208
2N3904S Cy28324
R157 220
PRMARYIDEBLOCK . ATA100 IDE CONNECTORS SECONDARY IDE BLOCK
R186, , (47K IDE1 R17: 7K IDE2
r‘_é: : :] YJ220-CB-1 = YJ220-CW-1
HD_RST# R185, . (33 L e HD RST# _ R18Y . 33
B e
(10} PDD[0.7] & 7 2 PDD. PoD[B.15] (10} (10 sDD[0.7] <& o 20 sopis.15] (10}
i SD SDI
= S SO
PDD: E< PDD SDD! SDD
PDD: e Y PDD SDD: SDD
POD. E< PDD SDD. SDD
POD e PDD SDD! SDD
(%0%} PD_DREQ = (%0%} SD_DREQ
10} PD_IOW# 10} SD_lOW#
| 22 X
{10} PD_IOR# {10} SD_IOR#
{10} PD_IORDY - RIZS ~ qpp—470 _ {10} SD_IORDY R128 ARA— A0
{10} PD_DACK# = = {10} SD_DACK# =
{9} IRQL4 {9} IRQ15
{10} PD_AL 33 PD_DET {13} {10} SD_A1 'SD_DET {13}
{10} PD_AO 35 &PD_A2 (10} {10} SD_AO &sp Az (10}
{10} PD_CS#1 37 RPD_Cs#3 {10} {10} SD_CS#1 Rsp_cs#3 {104
{17} PD_LED N 39 {17} SD_LED .
R122 C77
vees R187, . 8.2K % 8.2K 1 vees R10Q, . 8.2K ZZOPI
vees = =
PCIRST# 9N 8 HD RST#  R300, » 1K
RESET BLOCK > I E—O VCC5
- u18D
raors Micro Star Restricted Secret
R327, 4 (330 (VCCs5_SB) R328, . 330
—R22a320_ovces vees — —
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CPU SIGNAL BLOCK CPU GTL REFERNCE VOLTAGE BLOCK
VCePS+ (20 vegp
M HeR3Y —  Rwos @ R
Length < 1.5inch. R
2Aeep 499RST
i Kvop.4 {1120, GTLREFL
EEE |
EEEE - =B = CR R87
2 200 iosP 100RST
g RENE g g o o i I o
UIA s b 5 e s e 2 2 2 e 2 EE £|) S Ed K B << -
FELEEE LT R L ELEEEE EEEEEE IS T N T EEEEEE Y
PR PRPRP PP PP PR === === 8 @& oo ggg2e
HDBIZ0 E21 BE e vegp
) HoBi0.3] <& DBIOX oy EE GTLREF1
DBIL# g2 - GTLREF3 [FAaat -
DBI2# GTLREF2 [0 Length < 1.5inch. .
DBis# CTLREFL 7Fp 2Voep 49.9RST
AC3 CTLREFO GTLREF2
Posmou fakicd AB4 BPMES 1 1 T
Vo) bAB4  BPMES
Bo| MCERRY BPMS# [ A5 BPM#4 =3 ) 20 Re4
) FERRA vaZ| FERR BRI PYg 200 | 20p iosp 100RST
{9 sTPCLKE K9] sTRCLK# BPM3# P
DEER] BINITH BPM2#
013 HNTs ———————Woof ¢ BpwL: pAES
AB? AC6
HE250) Rpit BPMO#
{%) I:Il)DRBDSYW o e REQU PE—— Koreeo.dl (1
# %o pROV# REQ3# Po——
{1 HTRDY# o) R0y ngzx D%— ) .
61 REQL# Py —— Every pin put one 220pF cap near it.
HADS#  {————————220f sy REQQ# P——— . ) .
7} HLOCK# —g“o Lok Q o Trace Width 15mils, Space 15mils.
{1 HBNR# BNR# TESTHIL2 - L .
a HITE o i TESTHIL [0 Keep the voltage dividers within 1.5 inches of the
{1 HITM# (G50 T2 TESTHIL0 ) .
ey o e TesTHis [ —q- B8 ARl first GTLREF Pin
By
U # DEFER# Egmg ABZZ
P TDI cl | AAN 4
2o e ] e |
mil width —e Pl s TESTHI4 A2 CPU ITP BLOCK
i —IEIRSTE o gty TESTHI3 )
10mil space — D4 7o TESTHI2 [FASZ
T TESTin 42— Bl an K d 0 vecp
{1} VIN.GND o] THERMDC Testio (2021
{10} THERMTRIPF KRR —— kel THERMTRIPY A3
[PROCHOTF __Cag) GNDISKTOCCH BCLKL# [~arp éCPUCLK# 4 P TS RS3 )
© IGNNES 2 B2 E*N%CEF;OT# BCLKO# CPUCLK {4} P10 = 3 veeP
9 HSMi# B3l sz RS2# m DER GESAR)
Cs, PICK RIS &l
e o L RS1# N =
O st KK 9| stpe RS0#
A2
$ mp 25 h| RESERVEDO APLE CPU STRAPPING RESISTORS
QS 7Dy | RESERVEDL APO#
X0 w RESERVED2 BRO#
RESERVED3
ﬁﬁ% RESERVED4 cowpt HE B8 AR ALL COMPONENTS CLOSE TO CPU
- QS AR | RESERVEDS ComPo ) Short trace PROCHOT# RI8 X 62
KB RESERVEDG R CPU_GD RSB 0 0 veee
Tl EEeg R
BSELL g';éz b6 % THERMTRIPZ RIE_q p2 |
) crued K—PUED BB 1 opca0p
ADSTBL# HADSTBA#L {7}
{ couRsTe  (K—PURSTE MBS peery ADSTEO? st 1
HOH3 T— DSTBR3
{7} HDH{0.63) <<_\ S ﬁ%‘; D63 Differential DSTBP2# HDSTBPE2 {7}
G — o Host Data el oS 01 PR A oy
G Vool D6t — DSTBPO# U]
- vaso| D60 Strobes DSTBN3# oSt o ITP_TRST# RS2 680
g — Do HOSTENL ({% T =
% o {20 oere DSTBNO# KHOSTBNE {7} HINTE R (130 oveep
/" HD#5 ° Ds6#
] \(V,gi D55 LINTLNMI Eﬁ M {9)
— | LINTOINTR INTR {9}
R T e b N AN R S S T
BREBZZ33 JE3BBRBEREEERNERNEA RN NN 5555855885888 3848 - -
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CPU VOLTAGE BLOCK | Kvee v a9}
L2 4.7UH/1206 oveep
vecro L1n4.7UH/1206
é 2[9]3[5[0] ¢ pa “]ﬁ]ﬁ!uuu.....ju Aelal S 2 “‘J‘HHHT. b
u7B bl | 199 9 ) . m|‘ b cs1 cas = C50 ca7
000OOVVOVVVOVVLOVVLOVLLOLLLOVLOOVVLOVLNOVLOVLLOVVLOVVVLLLVLLVLLOVLLOVVOVVVVOVLOLOVLVOVY O O o < 106P/1206 | 106P/1206 | 226P/1206 | 226P/1206
0000000000000 000000000000000000000000000000000000000000000000000000000000000000000000 S & 7 O
S55555555555555 5555555555 55555 55555555555 5555555 5555555555 5555555 5555555555 5555555555 2 £ 5 o
vss L = 8 o
VSs 3 >
VSs =
c
"
SOCKET478
BOTTOM
veep veep veep vcep
o ] o )
cB29 ® cB46 ™ cB20 v cB188
106P/1206 ik 106P/1206 1 106P/1206 ¥ 106P/1206 5020
cB49 L cB24 I cB18 " CB189 -
106P/1206 ik 106P/1206 1k 106P/1206 i 106P/1206 5020
CB55 " cB27 i CB15 . CB190
F—1 Zospi1206 ik 106P/1206 1k 106P/1206 i 106P/1206 5020
cB32 " cB22 i cB48 "
F—1 1o6ri206 i 106P/1206 1k 106P/1206 i 106P/1206 5020
i cB13 " cB50 i CB39 "
1k 106P/1206 i 106P/1206 1k 106P/1206 i 106P/1206 5020
cB30 " cB43 i cB45 " CB193
L 106P/1206 ik 106P/1206 1k 106P/1206 i 106P/1206 5020
cB34 it cB47 It cB42 it
106P/1206 ik 106P/1206 ¥ 106P/1206 L 106P/1206 5020
CB36 ® CcB51 ™ CB23 ® CB195
106P/1206 i 106P/1206 1 106P/1206 i 106P/1206 5020
" cB4l ® cB19 ™ cB37 ® CB196
1 106P/1206 i 106P/1206 1 106P/1206 i 106P/1206 5020 PLACE CAPS WITHIN CPU CAVITY SOLDER A
cB26 ® CB197
L 106P/1206 i 106P/1206 5020
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MS-6506
MICRO-STAR INT'L CO.,LTD. ast Revision Date:
Monday, June 04, 2001
No. 69, Li-De St, Jung-He City,
Taipei Hsien, Taiwan
hittp:/fwww. msi.com.tw
2




U11A

HA#3 T AA2 HD#0
{5} HA#[3..31] - of Has# HDO# u /—( HD#{0.63] {5}
€y ——adue HOST  pli—m——\
—TATe of HAs# HD2# PRES——mie———
| —as 30| HAG# HD3# PAEi—Bks
A 559 HAT# HD4# P e—pas
A £5ol HAB# HDS# PA oT
A RZol HAg# HDG# PLE 5T
A Reol HALO# HD7# pRg o7
T RSol HAL1# HD8# PAs 575
T £20f HAL2# HDo# PAS H
A HA13# HD10# PAR H
T HAL4# HD11# PAE .
H HA15%# HD12# :
b of HAL6# HD13# PAS HE:
Hals 0| a7 HD14# PAZ 5
Ao 50| A2 HD15# PAE 5
7o 20| HA19# HD16# PAS 5
AT 20| HA20# HD17# LS — e
H of HA21# HD18% P4 n
— Kol Hazai HD19# PAES ,gﬁ\
Aot 20| HA23# HD20# PACZ Mo\
H of HA24# HD21# n
A#25 J G3 D#22 N
—T57 159 HAzst HD224 P ABS—HDA2s N
—TiAra7 hao| HA26# HD23# P s B4 )
ATE HA27# HD24# mors——\
Mool Hazgs HD25# pAHS RER
HA#29 o] AF4 ADA26 N\
AT eS| HA2o% HD26# PAC——Fsm—\]
FATIT HA30# HD27# PR ——Emr
Lol Hag1# HD28# pASL )L\
HD#29
v HD20# PASS — et
{5} HBR#0 {{—————""0 BRO# HD30# =
{5) HBNR# & W3o| p\Ry HD31# pAHS =
Y7, AC11 HD#32
{5} HBPRI#&—— ¥ Lof BpRi# HD32# PACT: —Tp#as N
{5} HLOCK# QK—————— W00 ji OCK# HD33# pLEae—HEESS
va HD34# P C D735\
(5} HADS# C——premm——5e0| ADSH HD35# P t—rs—\]
{5} HREQ#[0..4] (( HREQO# HD36# PO RPN
HREQ1# HD37# PA2 Mors N\
. =
HREQ4# HD4o# pAEL2_HD:
HDa1# PAELD =
Y5 Gll__HD:
Y59
(5} HIT# Y20l HiT# HD42# :
L — L0 HDa3# PL H
{5} HDEFER# Y40l DEFER# HDa4# P2 =
U HDas# PL2 H
5} HIRDY# g 2Lo|
o oo EOK SmIT—g rov rode: Bar oy
RS1# HDag# PR — s
RS2# HDaoi AL M7\
HD50% pASLd
Vs, A HD#51
(5} HDBSY# 30| pBSy# HDS51# P2 D72
{5} HDRDY# {{———"=0| DRDY# HD52# EPEECERN
HDsan Gl
EOEERN
{5} HADSTB#0 C———————RBol 1D _sTHOX HDB5# ,3%\
{5} HADSTB#1 ————Nbo pap sTRI1# HD56%# DTN
HD57# Moes N\
{5} HDSTBN#0 ——RDdol 1ip_sTENOK HD58# ,3%\
(5} HDSTBP#0 K —AD3o| 1D _STBPO# HD59# EDTEORAN
{5} HDSTBN#1 *ESo) Hp_sTBN1# HD60# PAE Mo\
{5} HDSTBP#1 —281of Hp_STBP1# HDB1# EERRN
{5} HDSTBN#2 ADTIC| HD_STBN2# HD624# E AD#63 .\
{5} HDSTBP#2 £2so| HD_STBP2¢ HD63#
{5} HDSTBN#3 L5120l HD _STBNa# 22
{5} HDSTBP#3 HD_STBP3# 66IN 47 MCH_66 (4)( )
RSTIN# CIRST#L {4,11,13]
HDBI#O
{5} HDBI#(0.3] 4& o 2250 DBI0Y cPURsT# pAELL CPURST# {5}
DBIl#
HDBI#2 HVREF
oEs 2830 DB12¢ H_VREFO 4L —
DBI3# H_VREFL (2
8 H_VREF2 [ pTT
{4} MCHCLK €38 ik H_VREF3 [-RB17
{4} MCHCLK# BCLK# H_VREF4
RO7 , , 24.9RST HSWNG
~E RV I RS T aa | H-ROOMPO H_swneo R8T
Eoowv————ACI3 i rcompL H_SWNG1
HL[0..10] HL( P25 [ L8 HL HL[0..10]
9 HL0.20] & L el HUB LINK  Hers—
a1 N ; HI2 HI8 22; T
o HI3 HI9 N
o N28 1 Hia Hito |24 L10
HIS W1 Rer P26 HUB_MREF
N25 -
{9} HL_sTB HI_STB
- R R171,  40.2RS
{9} HL_STB# N2l ) 5Ty HL_Rcomp |-E2L vcel_ s
M8 L25 o  ovccls
i POWER  yeos Ha—p—oveer
AA9 -5 2z
VIT VCC18 et —4
T Y veer g (N2
AB18 -5 26
orom NALS vceis
—2820 v
2 Vit rsvDo HE19x
o it RSVD1 ﬁw
VIT RSVD2
2 Vit RSVD3 23X
e VT RSVD4 59X
A VT RSVD5 [F2EX
e revoe X
'—ﬁ;é VTT RSVD8 ﬁﬁg
oo VT RSVDY 22X
VIT
T A o (338
§2845-A1

MCH REFERENCE BLOCK

A3
VCC_AGP O GND 22
GND
GND |2
v 2 VITL L4 (4 TUHN206 4 yoc acp
gmg A = CB92 w5 C86 w5 C85
A 104P  P26P/1206 | 106P/1206
GND VIT_GND1
GND
GND
o 3 VIT2 L6 & TUHN206 4 e ap
GND T &% CB96 &% C92 & CO1
GND ¢ 104P  JLO6P/1206 | 226P/1206
N e VIT GND2
vcep
R126
301RST
Length < 3inch.Width at 12mils.
HSWNG R .
GND (37
GND —p73 c65 cs2 c80 R131
GND —37e 104P w5 103P s 103P 150RST
VITL GND H77
VT2 GND PH7g = 5 2 =
GND 77
GND
VCC_DIMM O GND .
GND Place 1 Cap. as Close as possible to
GND i
2 every pin of MCH
] Yy PI ) )
GND [-y52——1 Trace width use 15 mils and 15mils space
GND [—&*—
GND
enp Kz vcep
R99
Length < 3inch.Width at 12mi 49.9RST
HVREF . . . X
cs7 | ce7 | ces | cea [ ces R98 | C69
103P m= 103P == 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
vcel 8
R170
150RST
2e veesm GND (512 1P MRTT o 2 t
Roa vecsm GND [R5
ko4 | VCCSM GND ¢ 1 cos c99 c100 R169
ka6 | VCCSM GND —g 103P == 104P &5 104P 150RST
53] vecsm GND 17
VCCSM GND [
GND [=>2—1 N - - =
ﬁ gng; 3 | onp GND 212 Place 0.01uF Cap. as Close as possible to MCH
GND GND . ; .
Al GND GND 24 Trace width use 15 mils and 15mils space
Al uis |
" GND GND (532
A GND GND ye—1
N GND GND [—/2
GND GND
- oND GND X i
Aera ] SN0 eno MCH Trace Decoupling Capacitors
: zg GND GND 5
E— GND GND [/ veep
GND OND Iy veel s
GND GND [—¢ =
GND GND
A CB139
GND GND =25 CB199 5020 104P
GND GND =355 3 X_104P cB121
GND GND ) CB202 104P
GND GND [ABe— X_104P 5020
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ICH2 PCI /HUB LINK /CPU/LAN/INTERRUPT SIGNALS
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ICH2 ASIC/RTC/AC'97 /GPIO /LPC/USB / IDE SIGNALS RTC BLOCK
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:lgr:gsw 22_ RI# PDA2 ;E PD_A2 {4} 2 R3ze < 53% RTCX1
{11} RSMRST# C——=m=T"—a— B2 RSMRsST# SDAO [ SD_AO gAi s -~
RSM_PWROK SDAL SD_AL {4
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a1} suscLk <& AL8 | SUscLK - X3
4,11,13,14) SMBDATA £AL Y TS >‘§3’B§EQ (2) H J» R289
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f16) UsBs. gL RAJ 2 USEPT e a—E e O o6 GEe ore 13 SV ALERT vees s =
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{12} JysPB2 15| GPSB2GP16 PDL [ PRTE 5 w6 1P
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{4101314f  SMBDATA ———— SDAIGP22 SOUTB [—¢ SOUTB {21}
(4101314 SMBCLK <K SCLGP2L CTSBY 5 S%Eﬁ %%
DTRB#
{10} PWRBTN# 2; PSOUT# Ri# [ RIB# {21}
{17} PWRBTIN% | PSIN¢ 5
{i7}  SUS_LED SUSLEDIGP35 A2 3o A2NGATE# {9}
{7 PWR LED PLEDIGP23 KBRST [ KBRSTE {9}
{17} PSON# 73| PWRCTL¥IGP31 KBDATA [ KBDATA {21}
{1019}  SLP_S3¢ 15| SUSCINGP30 KBCLK [—¢¢ KBCLK {21}
{4 5048 CLKIN MSDATA g5 mgg@” {Zgu
MSCLK
vess S8 O % VsB kaLock: FE—X
O vBAT
2% RSMRST#GP33 32 A RSMRST# {10}
vees O——— = veas PWROK/GP32 [——X
vees O 2 vec vsst
— vec2 VSS2 [
] V3 VSS3 (7
VCC 4 VsS4
<IST PART FIELD> =
WB3627HF

{21

THERMAL RESISTOR BLOCK

VTIN_VCC FB18 120510805 vees
CB124 FB17
1208

TMP_VREF

TMP_VREF

RT2
R-TD-C0603
VTIN_GND

RT1
X_R-TD-C0603
VTIN_GND

NOTE: LOCATE INSIDE

NOTE: LOCATE CLOSE

SPEAKER BLOCK

VCCSs

n

SOCKET478 STATUS PANEL
TMP_VREF R , . CPUTMPA
ELS i
SUPER /0 STRAPPING RESISTOR
RISO , » a28KST +12VIN RO A 10K PWRBTN#
HA O——ANA= V3B O—— W
10V oR22 s\ WZ3KST -L2VIN
SV o RAY 5\ AI20KST o 5VIN voes ORIBt A A ALTK SOUTA
Voos ORI ApALTK SOUTB
_<
L Vs ORI X 4TK  RTSAY
R200
10KST
VTIN_GND
SOUTA - Disable KBC Enable KBC
SOUTI OINHZ BHZ
RTSA CFAD=2E  CFAD=AE
DTRA " PNP Defaut " PNP o Defaul
DECOUPLING CAPACITOR
VBAT
o
vees vees |_| CBL13
104
CBL00 CBL28 =
104 1049
CBL19 CBL43
104 104 vees SB
cB
104 CBLL2
CBL2% 104P
104 =
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ST9756 AC97 CODEC +12VR +12v wr +5VR AUDIO CODE REGULATORS
JSP1 2 7
L_D1x3-BK VIN VOUT 7y
., Vout -1V -12VR
a
< ¥ R292 C154 cf R29 T
c109 S0T223 100RST | 105P 22712
475P/0805 N
CB186 c156
R265 S R264 . 04P
0 > X_( VR = - x_10s
MONO_OUT R287
CB155
300RST =
104P
s < s u4
c129 ,)104P
—F 28LEErs ELE 82 LINE_ROUT
iR 838 9%  LOUTR
R24 0 VODB FFFFZ QFQ %22 LOUTL
vces DVDDL 2 =
o 21 xTLIN s e Ne [
XTALOUT 3 oot e 22
o1 4 Bvsst - AUDIO CODE CRYSTAL CIRCUIT
o1 5 VRDA P37
{10,13} AC_SDOUT: R 27 = SDATA oUT VRAD
(10,13} AC,BCLK& S NAE] 7] Brctk AriLra b20 R252
{1013 Ac_sDINOKK 270 L 'sta - SbaTa IN A 1(:1|3|9 . 12 XTALOUT PP XTALIN
vees 4K 70| DVbD2 28 VREF OUT c144 10M
{1013} AC_SYNC 22 SYNC NC X 2oap Toup
13 PRLRST#& RESET# - X2
VREF
*—121 pc_pEEP “ . . . N H H 1 7D|2—
AVSS1 - 4 — .
= == ~ 142 S=C145 24.576MHZ
AUDIO CODE CD / AUX / MODEM IN HEADERS w 3% o AVDD1 T32 [c131 [c132  [c136 c137  [c143 CT34 473P X_105P/0806 c133 - ciss
= 5 2% 22 ¢ gy o 104PNB20P  “820P © 105P 105P
PHN1 I 53 22 aoag 22 zz 22P
YJ104-B o << >> 000 == a3 [S10/16-B
[[= 4 2 ]| 1 Cl149 _MONO OUT 104P A A3 =
MODEM IN H o= 105P/0805 9 39 EER IR E STACO756T
o2 X_ELS10/16-B
ot 2 1|1 ciip MONO PHONE |
JAUXL T05P/0805
YJ10:
oL AUXL 2 || 1 cus AUXLX R198
o2 [T~ 105P/0805 33K 3¢
AUX IN 3 c113 L_ LIN_IN_R 1 2 LINE_R ~ —
2 1 Cl11 AUXRX 05P/0805 AN
T05P/0805
cli4 LIN_IN L 1 ~2 &INE
05P/0805 AN 28
R206 33K 1 2 R192
R203 33K [ 2 33K C10 == clI\F YCN15F-001-1 DECOUPLING CAPACITOR
F 1 CDL_R195 0  cbLi L1 CDLX 102P 102P
= il T05P70805 |1
cD IN [5] CDGND R194 , .0 _ CDGND: L1 CDGNDX AV
o on Y ot T05P/0805 : corx VREE OUT __R205 1 2 X0 R236 138
L R193 20 c115_ 5 |1 2.2K - VDD3
YJ104B > TO5P/0805 | *5VRo Y EB16+nX_60S
Jco1 R2 10K c126 GEEY)
10K 1l 2 . 1 2 MIC_IN R197
il AAA 2o L cB150
105P/0805 cids.....220
X iow = C106 YCN15F-001-1 104P
- 102R. c105
<E 102P =
GAME/MIDI CONNECTOR o SPEAKER OUT JACK
POLY SWITCH 8P4R-2.2K VCC5
YFUSEL.1AS-P PB1 1 xxK2
PBO EIVA ]
— I~ L3 0/0805 . . PB2 5 3 3 N(JLo72s FB15
vees | Lo 5 2-RAd=2 R275 A\ 1 | 5/2\7}( 2 1 A~A~vA 2 SPEAKER R
R LINE ROUT || C148 LOUTR 1 AAN 2
cB123 cB84 cB83 cB8o MID_IN R124, . 22K TT105P/0805 P 0/0805 30S/0805
T e 104P 39p 104P MID_OUT — R232G22K 33K ci0a
= = ) 1 2] Rr26 02
I 47K 13D
JYS PBO JYs pB3 +12VR 12 c153 3
gﬂ S -PBRIVS A0 PPPLITS RI36 22K VS AR _5aY3-FB3 gﬂ U} 7P > ~
. YD oK 2 ENIIS WID OUT— 4100t 1) % X1
RIZZ , Z.2K 33 T QIVS A3 {11} -12VR X0
Jvs_Axt R143 —
{1} VS XL repaT AN F R1Z 7K WD I—Spc ' S-PB2 {11} 0
{11} JYs_PB1 = 2% 122k N RKMIDIN {11} Utes .g YCN15F-001-1
5 NJLo72s R285 FB14
J3A R294 ~F * z L AAALZ LA~ 2 SPEAKER L
r‘LE 1 veNiSFoo11 UNE_LOUT || C147 LOUTL 1 « « &2 6
0o SH TlT05P70805 = 0/0805 30S/0805
33K C160 c103
12 +12VR 102P
05P 1 2] Rr2g0 o
l— NN a7k
1]l 2 C162
] 47p
RN8 CN14 CN17
8P4R-1M 8P4C-103P 8PAC-103P : :
AXO Lcra 2 JYS PBL 7 k18 VS AG 7 rrEr 8 Micro Star Restricted Secret
AXL 31594 VS PB2 5 | [§16 VS A2 5 6 [Fitte Rev
A2 EWWIG JYS_PB3 3 | 1414 JVS_AXL 3 ) AC97 CODEC AD1885
AX3 7 "t ] JYSPBO 111412 JYS_AX0 1 2 pocument Number 0A
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FWH INIT Signal Voltage Translation Block

+12v +12v
1 Q vees
o
RoT8
IV w d e
B Q30
1 Ngps VCC3 FINIT#
4 wm o Firware Hub (FWH)
106 Asoss
G R297
[°53} X0 RoT2 47K B
o NO0AS B9 HINTE <K AANA
RT3 B 0%
0 6P DA @ N34S
uf vegs
U9 Q
i 1 1 P
fdi by VPP vee
0P
@y poRst (—per 2 v o 2L S AHPCK ) FWH RESISTORS FWH DECOUPLING CAPACITORS
RECOVERY 4 | FGPI3 FGPI4 759 R314 10K
{10, RECOVERY > S5 OET = FGPI2 1C(IL) [
{4 S DT {é PD DET 6| FGPIL GNDA 77 = E GPI3
{4 PD_DET ] FoPD VA |5 RECOVERY vees @
I 8 2%
o & 9 ﬁ%’* m}ﬁg % FINIT# 1_L CBI7L CBI2 CBI8L CB180
R 104 104 10p 10p
7K ﬂ D2 FWH4 g LFRAME#FWHE {1041} PD_DET T T T T
.\ D1 RFU [F2—X 5 OET
21 oo RFU 2 4 %
tony uouens e R
{1011} LAD2FWH2 L fume RrU HE—X
GND FWH3 LADIIFWHZ {1011}
- YSKT032PLCC =
CNR RISER
Rl {1 ep6 <&
1 vees SB
RESVL RESVT Fi—K R254
RESV2 RESV8 [~a=X X0
RESV3 GND9 =3 A
GND1 RESVY [(—2e—X Ro3
ReSvs o] =
CNR TXD2
CONR_TXDL GND2 LAN_TXD2 2; R S
{929) CI\ICF;I RTxgéT ; e —E8 1 N oL Y CNRTXDO {9} {12 PRIRSTE <&
LAN_RSTSYNC GNDIL
- o A0 CNR CLK AC RST# 5156 | RS0 1K
C\R_RXD2 GND3 LAN_CLK =7 CNR DL SR CIK - {9) (0 ACRSTE K o B
{9 ONR_RXD2 s LAN RXD2 e ONRRODL (9 1orS
{8} CNR_RXDO LAN_RXDO RESVLL ==X (VCC5_SB)
GND4 use+ 402 KeNRUSBL+ {10} - Qo R8
vees_SB O_I_ RESVG GND12 [ 2N3904S 10K
CNR OC# B ] *SVPUAL uss- 412 Kowruse {10}
{18, ONR_OCH USB_OCH 1V [ 0 +12V
GND5 GNDI3 41 . L
12V O—— v +33VDUAL a1 O VCC3_SB
vees © +33VD +5VD 0 \VCC5
JP2 AUDIO DOWN JP2(1-2)
B 20 |
DIN B2 | CNDS ONDL 71 DouT c166 YIUMPER-MG
{9 DIN SR 55, EE.DOUT EE DIN [—355 6S uT {9 12 A d
{9} SHCLK 5oy ] EE_SHOLK EE_CS m—% s {9 104P - uto mode
| —go4 | GND7 SMB AL =T
vees © 5| SMB_AO SMB_A2 3o 0 VCC3 ; ’
(4101114)  SMBCLK = o SBSCL SVB_SDA M7 F5TF SMBDATA {410,114} 2-3 Disabled onboard audio codec
577 ] PRIMARY_DN# ACS7_RESET# 57 ACRST# {10}
GND8 RESVL2 252X
o Ac s SO0 8281 hcor_swe Aco7_SDATA i -2 <SpC SN 10}
{1012} AC Spout g%WW AC97_SDATA OUT AC97_SDATA_INO [=335 AC_SDINO  {10,12}
{1012  AC_BCLK GUENAS 1 AC97 BITCLK
- tk - CNRDG0 = 4 R 4 R
10K 10K
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8 MD[.63)
® wo0.63 <L —
D0 2
DL 3|
02 mE
0 — 02
D4 i
D5 g | D4
D7
o L
D8 il
D 3|8
/ 10 14 B?D
% 15
1+ o
7] o
15 o8
D14
g 0| o
MD16 %
/b7 AR
s S| DIt
/" NDIS 5
/D2 60 | P10
i 6| D20
/w2 6 0oy
|/ o
/—67 023
MD24 6
/D% 70| P2
/W% T
/N2 72| D%
/N2 | P27
/% Rt
/D0 76 ng
/D3
JSE S ooy
MAQ k]
@ MAp.12) (&\ AT T A0
AL
A2 o
A3 g | A2
A3
AL ke
/w5 119
A5
A6 36
AT 0| A6
AT
A 3
g S 8
AI0 3| A9
ATy AOAP
AT 16| ALUAIS
15 A12DU
= A3
@ MBSO 21 s
{8} MBSL BALAL2
8 MRASH %ﬂ% RAS
{8 Mcast QEMCASE  llll oo
[ e jg -RASOISO
e 8 e
9] -
& wMcs# RASHIS3
2 powoicaso
4 DQML-CASL
] DQM2-CAS?
715 DQM3ICAS3
115 DQW4-CASE
T3] DOVS-CASS
151 DQMB-CASS
E DQMTI-CAST
MWE#
{8 MWe# <—°§§ WEO
X0 -we2
{8 NCLKO G 2o
{8 MCLK ! 25 ikt
{8} MCLK2 cl T63 | CLK2
{8 MLk CLK3

D32
D33

D35
D36
D37
D38
D39

VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD

VDD

DIMM-D168-BK-SN

ADDR.=1010000B

8 2
&7 B N
88 34 N\
& % N
o % N
[ 37 N\
[ £ N
9 39_\\
% D40
o7 1
(7 D42 A\
) D&
100
101 D5 N
103 DX
i) 7
1 D4
140 MD49
1 D% N
14 WDst N\
144 MD52 N
1 WD
15 D53 N\
151 MD55 N\
15 55
154 57 A\
15 55 N
15 5 N
158 60 N
159 By N\
160 & N
161 63 N
2 P
Z e /—<<MDP[0 1
5 P
53 NP3
105 P
106 P
136 IDP
137 P
L4 o veC DIMM
A —
MCKEL {8}
83 SVBCLK SMBCLK  {4101,13)
mgsmmm {#.1011.13}
165
166
167
81 DM wp
e o
BT {8}
X @
& 0 VCC_DIMM K
18 -
%
)
41
4
5
.
)
o0
100
110
o1
8 o
{8}
157 b
168 @

i

MCS#4
MCS#5
MCS#6
MCS#7

MCLK4
MCLKS
MCLK6
MCLK?

DO

D1

D8

VD10

5

S|
=1

IA(
IA: 17
A K}
1A 118
A 3
A5 119
A6 36
AT 120
37
121
38
123
MA12 126
132
MBSO 12
MBS1 39
MRAS# 115,
MCAS# 11|
MCS#4 30
MCS#5 114
MCS#6 45
MCSHT 129
28
29
46
47
112
13
130
131
P —T
48,
ol
MCLK4 rv
MCLKS 125
MCLK6 79
MCLK? 163

DIMM-DL68-BK-SN
ADDR.=1010001B

DIMM2
DIM?
D0 oz -2 2
DL 033 [ o
i D34 |49 3
03 D35 o 3
D4 0% 5 T
05 037 g5 ]
D6 03 7 £
o7 D39
08 o0 )42
9 DL biz
D10 D42 0 5
DL 083 g
o o I D5
103 DI
Dl4 D46 [0 =
DI5 47
D16 D4 Sg 5
o17 D49 a1
DI D50 [ o
D19 D51 [0 B2
i) 052 Mg o
o sl IO
o2 D54
023 pss (L D%
D56
D57
D58
D59
D60 g
D61 [
062 [er
D63
A0 MDPO g =
AL MOPL |55 5
A2 MDP2 [~ =
A MDP3 (=56
A MDP4 |2 3
A5 MDPS [ 5
A6 VDR (5
AT NDP7
ﬁ’é REGE %‘Z‘;—o VCC_DIMM
ALOIAP CKE 2 MCKE2 {8}
ALUAL3 CKEL MCKES {8}
o PR
e SMEDATA
AT - E— g olo V]
BAUAL2 SAO i |
SAL e
RAS SA2 L
CAS wp 1L DIvM we
RAS0SO N Fa—X
-RASUSL NC 52K
-RAS2/S2 Ne X
SESS Voo |2 0 VCC_DIMM
0 |
DQMOICASO oD |
DQM1-CASL VoD ¢
DQM21-CAS2 el
DQM3/-CAS3 DD |35
DQM4I-CASA V0D [
DQMS5-CAS5 VoD [
DQM6I-CAS6 V0D [t
DQM7I-CAST D [
VD 7
WEO VoD e
WE2 VDD |54
oD %
t CLKO VoD
CLKL VD [
cLk2 VoD %8
CLK3 %)

DIMM CLOCK

RoL QORST S5 gt

R OIBRST G0 b
G2 RIL QCS0RST —C% I-E7 P

RS SORST % ,I:27
Clke——R% 90RST _Co6 IR
C RS 59RsT oL forop
G RT7 EIRSC I |
Gl RES P

9.9RST [o%] .27

DECOUPLING CAPACITORS

VCC_DIMM VCC_DIMM
o Q
L 125 I CTi5
= Elloooss EL1000/6.3
o cen CB104
104p 104p
el CBS8 CB5
104p 104p
el e 828
T 1o0p 105
4 B CB105
1 s 105
4 CBEY BS54
105 100P
8B40 868
—t e 100P

CB6L 104P
VCC_DIMM o TBTL I T09p O \CC3
o]

VCC_DIMM

o CB53 II 104p 0 VCC5

DIMM SPD WE BLOCK

R67 o < ATK

DIMM_ WP

VCCDIMM  ©
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8 | 7 | 6 | 5 v 4 | 3 | 2 | 1

AGP SIGNAL REFERENCE CIRCUIT
AGP UNIVERSAL 2X/4X SLOT(AGP VER:2.0 COMPLY) I vee e
VCC5 = 60mils trace / 15 mils space 3 R223 R221
T X_82 1KST AGPREF: 10UA
GAD[0.31] {8}
:§ SBA(0..7] {8} AGPREF
; R220 R222 g2 C102 = CB138
AGP1 3 x.82 IKST | 105P 104P
*%2Lol ovrenT 12y A 0 +12v
lseseer PR cusypom |
A
VeC30—— USB- FR2—x
GND A = NEAR AGP SLOT
{9,16} INTB# -INTA : CINTAR {9.16}
{4} AGPCLK RST PCIRST#2 {4,16}
{8} GREQ# GREQH _GNT P& GGNT GGNT# {8}
33v A2 ovces
@© sTo st1 -4 ST1 {8
{8} sST2 RESERVED 225X
{8} RBF# REEE _PIPE P& PIPE# PIPE# {8}
CND WBF#
*B14 ] RESERVED -WBF K weFs (8
{8 SBAIK SBAO SBAL SBAL {8}
3.3v 3.3v AGP TERMINATION RESISTORS
{8 SBA2 T SBA2 SBA3 e <« s8A3 (8
(8} SB_STB SB_STB -SB_STB SB_STB# {8}
GND GND VCC_AGP VCC_AGP
® SBAAé SBA4 SBAS <« s8As (8 y o
{8} SBAG ? B ey RovRAT SBA7 {8} Internal Pu 8 1x50 7 Internal PIPE# R18 8K
GNDIKEY GND/KEY Internal Pu 6 w S RN13 Internal RBF# R17 K
° B24 Internal Pull-Up_GTRDY# 7 3 8P4R-6.8K Internal WBFA R1B K
VCC3_SBO—T1555 ’3*”36/3:&9 R?‘ge;;g | | Internal Pull-Up GDEVSELH > ”;’l:. T Internal GAD_STB0 RI7B% Y X 6.5K
522 3 . 2 RATE
{8 GAD3L (L 526 {abs1 AD30 .GAD30 (8) . e S e
{8} GAD29 AD29 AD28 GAD28 {8} Ny
[T 828 4% 028 u Internal Pull-Up GSTOP# 2351
820 | 3 - GPERRE. i RN14 Internal Pull-Down___GAD_STB#1 R219, 4 (X_6.8K
g; g:g%é§——no AD27 AD26 Hg:g%ﬁ % GPA x. 8PAR-6.8K Internal n GAD STBA0 RIBECCK65K [
éﬁff Agﬁg A GSERRA A Internal Pull-Down  SB_STBY Rlag’ XX 68K
GAD_STB1 A GAD_STB#1 Internal Up_GREQF RI70_¥oxT 68K A A S
{8} GAD_STBL AD_STB1 -AD_STB1 —%GAD_STBM {8 i1 A a— L
8 GAD23 ADZ3 CI-BE3 GC_BE#3 {8} GGLL- R150 L.8K = el
VCC_AGP O VDDQ VDDQ 0 VCC_AGP sto Ri74. . 68K
8 GAD21 25 Apar AD22 432 < GAD22 {8) Lt AN
(& GAD19 & AD19 AD20 -5 GAD20 {8} (AL
37| o o 437 ST2 RITGGGEEK
8 GAD17 3§ AD17 AD18 [ 3§ GAD1S (8}
® GC_BER & 29 ] ¢/ 5, Ap16 [A28 GADI6 (8] LESS 10MILS STUB TRACE LENGTH MUST BE FOLLOWING.
VDDQ VDDQ .
& GIRDY# (—CRDYE 4l Rpy -FRAVE PRl CERAVER @ Place these resistors between PCl and AGP slot
AUX3V/KEY RSVD/KEY FA75X
GNDIKEY GNDIKEY [443X
RSVD/KEY RSVD/KEY [FR28X
3.3VIKEY 3.3V/IKEY FA22X
(8 GDEVSEL# ((—CREVSELY “DEVSEL “TROY P4 3 EAUNLS K GTRDY (8)
GPERR# o AR S1oF Bads »gagpé 1‘2{ AGP SLOT DECOUPLING CAPACITORS
GSERR# ggg GND GND :gg GPAR
5217 -SERR PAR (=227 CGPAR {8}
{8} GC_BE#l( CI-BE1 AD15 GAD15 {8}
T B52 Cas2_ ]
8} GAD14 5551 D0 ol GAD13 {8}
ga) GADIZ& B54 | A0 s [Cane XCani1 (8 VCC_AGP vee pep +12V vees sB vees vees
B55 55
—525 1 Gnp GND 422
B56 [As6 cr28 cB118 CB114 cB131 cT35 cT20
{% Géf;géz B57 | AD10 A0S sy »géDgEﬁfg © EL1000/6.3 100P 104P 104P EL1000/6.3 EL1000/6.3
T ese ] oo CV'DBDEQ" [Cass ] ! CcB134 CB115 cB183 CcB129
o et g — Bea] A0_sTE0 AD_STB0 P83 CROSTE—(omo sTor0 () catzo catar cors cozz
{8 GAD7 z oot 2% éﬁé T GADSG {8} 103P 104P 100P 104P
g o s A oo e ceie cat .
{8} GAD3 2531 AD3 AD2 [4S3 GAD2 {8} W P
e VODQ VDDQ [=ree—— 105P 104pP
8) OADL (B 151 L v vn E—C LR G cB7
{8) AGPREFQE—E2EREr L BB6 Jyper oo L vrer_cc FA88x - 100P
RPDABN ISV =
VREF_GC:form CT37
VREFﬁG(_:.form the graphics EL1000/6.3
the chipset controller t
to tﬁ AGP Slatimax the chipset
graphics
controller ¥CC AGP 80A
VCC12 10A
VCC5 20A
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8 | 7 | 6 | 5 v 4 | 3 | 2 | 1
PCI SLOT 1 (PCI VER: 2.2 COMPLY) PCI SLOT 2 (PCI VER: 2.2 COMPLY)
PCI PULL-UP / DOWN RESISTORS
{8 ADD3Y gy aw v aw
PCIL PCI2
BL AL PTRST# BL AL PTRST# N1
PTCK ] 12 TRST# P2 PTCK ] 1 TRST# P2 PAR2TK
B3 | TCK 2V [7a3 PTMS B3 | TCK 2V [7a3 PTMS FRAMEY 1 222 2 oo vCCS
Ba_| GND ™S Ba_| GND ™S Az D] TROYZ 3 3
X D0 I X—e— DO I A
85 A5 A5 VCCs TROYZ 5 6
vees O T SV 8 O VCCs WA f05 vees O +5V 5V 26 AT 1 DEVSEE 7 g
ARG INTA# P 915 INTG# +5V INTA# P37 TR Y
{915 INTB# 559 INTB# INTCH Pag—] INTC# {9} 559 INTB# INTCH PRg—]
9 INTD# 5Bt INToe 5y [ NTES 0] INTD# v [ i
{ PRSTALT 8] A9 PRSTRT N A9 8PAR2TK
o e X O s X e s
PRSVTC#C%Z 2110 PRSNT#2 RESERVED %( vees PRSTER EEO PRSNT#2 RESERVED %( vees Eéggf’ 2 KA g
) 515 ] GNP GND 575 9 vees sB 515 ] GNP GND [=35 vecs 8 —SRRe 7 ﬁ 3
£ GND GND Ay 1] GND GND [a7x R
D&—g;5 | RESERVED RESERVED [ ° D&—g;5 | RESERVED RESERVED [~ PCIRST2
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—E% GND G(Nth ﬁg PGNT#0 {9} '—E% GND G(Nth ﬁg PGNT#L {9} ESE #2 1 ospR Vees
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9 AD27 823 AZ3 Lo {9 D27 823 AZ3 AD26 9 PREQ#S
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B2 A25 B2 A25 AD24
26| 133V AD24 o A4 {9} ADI6 C BEX3 6] 133V AD24 a6 R3I0 0 ADI7
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o A0 827 | (o Wy Wi R%9 ¢ ¥ T00 AD%3 827 | (o s 22
828 3 A28 828 3 A28 AD2
550 GND AD2 o KA02 (9 02 550 GND AD2 o o
{9} AD2L AD2L AD20 D20 {9} AD2L AD20 {9 PONTH#2
{9} AD19 0 1 ao19 oND HAS— ae 0 1 ao19 oND HA3—
B31 A3 B31 A3 AD18
83 | 33V ADI8 [~3a5 CADI8 {9} ADL7 B3 | 33V ADI8 [~3a5 AD16 {9 PoNT#3
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i =79 ciee2 +33V =9 ciees2 +33V
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{0 PERRE 22 B0l penps Mo o) PERRE 01 perre i RE RUT , \ JATK
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ADS C_BEH0 RN22
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ELS47/16-C

VCC30—8—o ul.o) s e s . + Ovces
- 2 1 1]
12V O R
J- J 12v T T 12v 3.3v‘ cTo1 cBo6s cB67 ATX CONNECTOR
CB66 cBY  CB64 CB63 13 3 l l 33p l 105P/0805
104PI_ laap 104Pl +1: laap GND | GND = = =
= = = os 141 psoy sv Ovces vees
ELS10/16-B 15 5 J_ _‘_ _‘_
GND/ GND CB59 cB21 CB33
SM_CTRL
vccaissoﬂg'w% vees_sp0—REBIANETK 4 as LEIED = llO4P llmp l33p R301 P »SM_CTRL {10}
13 N 12 ,_-PSON 17 7 T 47K U208 u20C
{11y pson# & > I GND | GND 1 (VCes_sB) 74LCX14S 741 CX14S
;Jjg;s a0 svo—y LN [ e B 11 N 10 ;%3755 R302 .33 3 N4 5 N6 R346, 4 22 CPWR oD {10}
| X
(VCC5_SB) x_mzpl L. L1 PR i e ovees se 168 (VCC3_SB)
E_104R 20 10 .I = 1104P
vVCes© 5V 12V O +12V 1
+J_ J POWER l +J_
CB56 cT9 = CB35 C45 T T CBA4T CB31 cT6 == CB25
104P I_ l lB3P X_102P I_ lasp llOAP l | X 30P
ELS47/16-C ELS10/16-B
{5} FP_RST#)) EP RST# |
Brookdale FRONT PANEL-M PLED | SUSLED
SO 1 0 SPEAKER
— — ' - —_———
=2 T > ST — 0 1 e
- S3
vees C150,p 470 IDE_LED 0 1 R345, , »100 Q
yces = S5 0 0 {1y ALARMG R351 al00 D11y, 1N4148S
of
R333 330 ciioy 104p |
R323 R341 G Q36 = SPK
FOR NEC—CI [MM—OVCC5 ram o {10} SPKR K——53¢
330 - S>PWR_LED {11} : NDS7002AS
112 R309 330 BUZZER-SAT1205-850B-D
HDD+ 1 10 PLED1 =
HDD+ PLED1 [MM——Ovcces sB
IDE_LED 21 liop- PLED? [ PLEDZ IARSLE 0 »SUS_LED {11}
FP_RST# 4| GND PWRSW+ 73 R326 < <22 R32!
| RESET# GND 5 R305 J*AA—OAW VCC5_SB
2 +5v FP_SLP# = 5 RAA S>EXTSMI# {10}
11} IRRXSC > IRRX GND U20E
GND
a1 RTx<K & IrTx IR_PWR s T N
XX GND CHAsSIS X <PWRBTIN# {11}
¥3J2090011 L 1
-4 "LBcllMP c168 POWER BUTTON
— 105P
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BACK PANEL USB CONNECTOR FOR USB PORT 0,1

USB3
svcco 5
- LSBQ- EBY ~1120S/0603 SEDO- 6 | . o
((118}} LLJJSSLEOO+§< USBO+ FB1G-120S/0603 SBDO+ 7 10
_GNDA 8 | UP
SVCCO__1
- USB1- EB8 n120S/0603 SEDI- 2 | N L
qg} 32213’( USB1+ FB7 ~rr120S/0603 SBD1+ 3 12
{10} 3
I <t | oo A L
T C26 C27 9 C25 C24 YUSB-D1 -
1 | RN28 33P  33P 33P 33P
W ¥ &1 8P4R-15K
| ~]
FB1}rn60S

ik

NEAR USB CONNECTOR

GNDAC28  f104P

POWER CIRCUIT FOR USB PORT 0,1

Fs2
YFUSEL.1ASP
vees sTrRoa—G FB6 60S/0805 _aSVCCO
c18 R68 L C17 =<CT3 R59
470P 470K 105P EL1000/6.% 47K
110} oc#o< t
c29 R293 -
560K

104P l

NEAR USB CONNECTOR

4 =
POWER CIRCUIT FOR USB PORT 2,3
FRONT PANEL USB CONNECTOR FOR USB PORT 2,3 :
USB3 =
+ FB2}120/0603 YFUSE1.1ASP
{10} USB3+, X USB3- EB22vy\\120/0603 USB2 | 60S/080% SVCC1
{10} uss, Svcel 1 SBD3+ | vees st R324
415043 R350 T C1755< CT39 47K
(10} USB2. USB2- FB2¢~120/0603 SBD2+ %6 F5o1 5 SBD3- 470K 105P | EL1000/6.
{10} USBZ*‘( LUSB2+ EB19Yy\120/0603 SBD2- 0 o ; 4 {10} OC#1<<
o <t of oo %—0 O——1 R349 = =
YT RN c172 c171%8 = C169 C170 ¥J2050022) (13) CNR_oc#K& 560K
¢ & &1 8PAR-15K 33p 33 33P  33P
B NEAR USB CONNECTOR
NEAR USB CONNECTOR
NEAR CHIPSET LESS THAN 1INCH = =
Q Vges 4y NEC-CI FAN CONTROL
2N3904s ~ RS8
E c J S5
' o5 1 CPU FAN
<CcPU_TMPA (5,11} v
o 1o <t enf e +12V
1c=600mA ol 2
EetO+ e | U3 2N22225
=} = = o)
R ? 8225220 Mcasz0e0 3 T T R26
£z z= C_FAN1 27K
.. YJ103-BO-R :
55,550 R4L 27K CPU_FAN {11}
saaoflaas
R45 3224223 R5 1
160K o= 470H R34
of | eyl E‘l - 10K
o S [
SYSTEM FAN
B |
R12 Q1
4.7K 2N3904S L0410V . i
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3 I 2
+12v 1.8V STANDBY POWER TRANSLATOR
POWER TRANSLATOR
VCCs_sB vces Power SO 53 . .
- VCC3_SB | Man | Standby (40mils trace / 20 mils space)
C31 VCC5_STR Main Standby
VCC5_SB 105P c19 VCC DIMM | Main Standb:
475P/0805
= 5 + Us vces_sB VR4 VCCl 8SB
Q6 o) N-MOS YLT10875-0.87
1 X_FDN337N-$-S0T23 Q13 .
B g8 IRLR3303-S-TO252 VN vouT
] 2|l *a 2 c135 R253 | c1a1 c14a0 | cra3
. G 3| vapLss DRV2 VCC_DIMM IIO4P . 432 Imop IIO4P IELS47/16-C
£ N-MOS VSEN2 1 CT5 = ADJ = + =
7] EL1000/6.3 c134 R249
NZT651 CB73 104P 200
104P I_
VCC3._ 3v3DL CBl14 L L
VCes_sB 105P
RSO 2 FauLT/SEL
47K NOTE1 - MCH POWER CONSUMPTION
R60 R47 VCC_AGP = VCC1_5 (L5A) + VCC_AGP (0.37A)
47K 10K 5VDLSB QL2
= NDS352AP NOTE2 - DIMM VCCP| VCC AGP| VCCI 8] VCC3 DIMM] VCC3] VCC5] VCCs SB] +iov ] 17
FON338P SO STATE --- 2.0A * 3 = 6.0A ---> VCC3 [cPU 69.0A 0 0 0 NOTEA] O
(10,11 sLp 6 P-MOS S1/S3 STATE - 200mA * 3 = 600mA --->VOC3 SB PMCH 2.4A NOTEL | 02A 70A 0 0 0 0 0
10} sw‘gé . |52 bLA veces_STR VCC3_SB --> 600mA*3.3V/5V=396mA -->VCC5 SB [Tcr2 0 0 NOTES 0 NOTE3[ 0 NOTES 0 0
= R40_,0 51 EnsvoL ["Cv2g372 0 0 0 0 0 0 0 0 0
M 27| ENSVDL o 4+ CT8 NOTES - ICH2 AD1885 0 0 0 0 0 0 0 0
VeSS R39 A X 0 73| ENSvOL g SvBt T a70ur10v Power S0 ST FWH-SST| 0 0 0 0 0
= g d CB17 T.8V 300mA | 100mA ["W83627HH 0 0 0 0 () 0 () 0
c21 Q14 1 104p 1.8V LAN | 36mA | 28mA [THIP6301 0 0 0 0 0 0 0
q 104P SPDOINGS fid CB6 veel 8s8 | asma | 30mA [HIP6602A 0 0 0
IRLR3303 1 104p VCC3 210mA | 5mA [HIP6601A 0 () 0 0 0
Q7 HIP6501A N-MOS a1 J CBi6 VCC3+562ET| 230mA | 210mA SCi547 0 0 0
@ 1 104p VCC3 SB | 25mA | 0.6mA [ DIMM NOTEZ 0 NOTEZ [0
SPDOINGS G DLA N - AGP 8 0A 60A1 204 2 104
IRLR3303 VCC3_SB = [~PCr [} 0 0
N-MOS vces VCC1_8SB= SB
VCC30—v VCC5_SB = VCC3_SB + VCC1_8SB [ )
EAN 0
TTL 0
AGP 4X 1.5V POWER TRANSLATOR AP
OTHER [
VCC_VID / VID_GOOD
KVREF2_5 1oy
R159  X_1KST
R1 R156 |
¥ X_0 vces
100 S coa o — VREF2_5 1.8V/3.3V SEQUENCE CIRCUIT
104P
3 Q20 R37 vces
AN + 1 G ég IRLR3303-S-T0252 220/0806
R160 2 P3055LD
B 1KST 4
~ 5
@< L=
>5 U12A ix:
YLM3585-SOIC8
R155 £8 R27
‘A 1.05KST R217
] = o] 200
= NDS7002AS
+12v R154 1KST |
C95 = 1KST TIT R211
X_1024 = X _10P 470
4 R21
1KST
£ (]i} Q21
14 IPD15NO3L
7 s \|]
S rongeo Keevio 6
P3055LS . .
™ CB4 REGULATORS OUTPUT DECOUPLING CAPACITORS
U128 106P/1206
YLM3585-SOIC8
R167 = VCC5_SB VCC3_SB
LA ovCe_AGP v
¥ ! vees cT1 CT29
210RST 470U/10V EL1000/6.3
R168 CB11 CB157
1KST R36 104P 104P
cB1 R 1K CB38 CB10
104P ] &ViD_cD (20) 105P 105p
D1 g 1N414 104P
€ cB8
a vces VCC_AGP vces 104P
vces VR3 R3 © =
1050CP veel s 7 AR G NDS7002AS CB103 cT27 CB146
{31-0105008-U04 Q vcel 8 104P EL1000/6.3 104P
T 10K cB62 CB184
VIN - vout cT30 105P 105P
- EL1000/6.3 2 R8 uzs == C10
3 CB149 R 1KsT YLM3585-SOIC8 flosp
4700110 < R214 100P i +
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CHOK4 fagal 1.1uH/25A .

+12VCP O
C32
= CB72 J; CB70 = C62 v cT22 cr2 cr7 == C58 = C63 J— 105P/0805
104P 33P 33P /‘ 1800U/16V 1800U/16V 1800U/16V 475P/0805 475P/0805
= +12vCC
UBA Qi8
+12VCP Ve o1 -2 R90 ¢ IPD12N03L
BoOT1 Lk veep o
CB57 C52 %
105P/0805 PHASEL 13 104P CHOK3 gl 1.1uH/25A Y
3
R31 GND :
0 £_ i J‘cm
U4 Q17 H
{511} VID[0..4] << x g VID4 vee 2 ee 11 Pwm1 Lol IPDO7NOSL l
VID viD3 &= c13 HIPG602A iSP150/2.5 SP150/2
VD 2 x}gi oD -2 105P/0805 H SP150/2.5
= VDo o |5 ~ BESTaE T CPU SoSKSE g
vecs o-R30 10K R25 0 19 | booon 1seng [HE—F20as K H
B aams mar s . Lot e
- PWM2
S T RPPYRETT & rsiis S IEEEEPYPELS I_ E
+12vCC
6 usB Q15
co - comp P S —T) K 5 Movee 0o 2 R76 ¢ 4 /0805 G ( E}IPDHNOSL
=R BOOT2 L2
X_15pF | 15K
PWM4 18 vcc CB58 C54 | 4.67m_Ohm
vees o R; <A (47c;;< | ggzp T TSN AL 105P/080)] el PHASE? |8 104P — . : CHOK2 z=== 11uH/25A . .
5 veeps- (BB ankk e vsen [H2 Coze . . + +
L l HIP6301 = Q16 CT41 N
R19 R6 R15 2 7 R78 4 /0805 G IPDO7NO3L
R an b A%
i S At A
6 < = = = =+ = = SP150/2.5
X_562P — — 5020 H
B cT12 CT19 CT16 Under CPU Socket Solder.
5} veeps R42 ‘,‘(‘X 0 R43 50 veep EL4700/6.3 EL4700/6.3  EL4700/6.3
+12VCP J_ C15
ID4 VID3 VID2 VID1 VIDO VDC(V) ID4 VID3 VID2 VID1 VIDO VDC(V) } 13 I“’E"”"“S J
1 1 1 1 0 1.100 0 1 1 1 0 1.500 f 100805 L - el
U8 ( Q10
1 1 0 1 1.125 0 1 o 1 1.525 6 vee UG 1 R69 0/0805 G }IPDIZN(RL
1 1 1 0 0 1.150 0 1 1 o] 0 1.550 I pvce BOOT —_[2
c2 | Beside to CPU_Socket Solder
1 1 0 1 1 1.175 0 1 0 1 1 1.575 CcB3 - PHASE 8 104P. . CHOK1 "1'=V'\ 1.1uH/25A
1 1 o 1 0 1.200 0 1 0 1 0 1.600 105P/0805
4 GND J_CTAOJ_CTAZJ_ CT43J_ CT44J_ CT45J_CT46
1 1 0 0 1 1.225 0 1 0 0 1 1.625 4 o1 I I I I I I
1 1 0 0 0 1.250 0 1 0 0 0 1.650 2 pwm Lofs 1PROTNO3L . L L1l L 1 4
HIP6601A SP150/2.5 SP150/2.5
1 0 1 1 1 1.275 0 o 1 1 1 1.675 5020 SP150/2.5 5020 SP150/2.5 5
1 0 1 1 0 1.300 o o 1 1 0 1.700 5020 SPIS025 5020 SPAS0125
1 (] 1 0 1 1.325 0] [0} 1 [0} 1 1.725
1 (0] 1 (0] (0] 1.350 (0] [0} 1 [0} (0] 1.750
1 (0] (0] 1 1 1.375 (0] (0] (0] 1 1 1.775
1 (0] (0] 1 (0] 1.400 (0] (0] (0] 1 0 1.800
1 (0] (0] 0 1 1.425 (0] (0] (0] (0] 1 1.825
1 (0] (0] 0 (0] 1.450 (0] (0] (0] (0] 0 1.850 | |
0 1 1 1 1 1.475 1 1 1 1 1 OFF ATX12V POWER CONNECTOR
PWM GOOD
+12VCP IPWL
VID PULL-UP RESISTORS DIS i v eno
uj
4 2
HIP6301V DON"T NEED PULL HIGH 3 12V GND
HIP6301 NEED PULL HIGH 19} vib_6p & G NDS7002AS o L o 720
~ 70 == 5 -
103P 33P A
x g é F&fl p ©vees 4 =
VID: 5 W W RN2 : s
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8 | 7 | | 5 | 3 | 2 | 1
PS2 KEYBOARD & MOUSE CONNECTOR
SERIAL PORT 1
60S/0805
vee Ms J_ s+ FBL ISPWR Eﬂ—ovccs_sm
D2 C gt o c o6 FsL
INAL48S DSRA 25l 1, R I 1040 11049 YFUSELIAS-P
Vees Us DCDA 4 3 N3 t RNL 4K POLY SWITCH
€0 g lop 4 2 1 +12VCOM 7 g 10 RXDA 3 5 8P4C.220P 8PAR4TK
= 4 —DCOA 7 ‘éﬁﬁ ROU¥; 10 " oo RTSA 8 7
DSRA i KBMSL
“RXDA 43; RIN2 ROUT2 }3 SRA* TXDA 2 (Lt N FB3 605 NS DT 7
TSA 7 RIN3 ROUT3 [ SINA TR ; 3 o {11}  MSDATA = A %
2 CTSA#
RIA g | RN ROUT4 737 DTRA 3 5 8P4C.220P FB4 60S MS CK @
RINS ROUTS 1A = 0 > {11} MSCLK S p
DTRA A MB
{1y DTRA% g DINL bout1 Z—RTSA -+ FB2 603 K8 DT 1
{11} RTSA# 3 DIN2 DOUT2 e oA {11} KBDATA =
{1y SOUTA DIN3 DOUT3 |5 > % e NGB 1) KBolK FB5 6l KB_CK >§
= |0 v o = DCDA % e~ 4 Do pa
TI-G D75232-550P20 D4 RXDA 27 3 RISA Kg|
INAL48S TXDA ) 33 CISA i ND12P1
DIRA 2 3% __RA i |
0 1o | lon TRV s
X_22P-8P4C 180P  180P 180P  180P
LPT-D25-BK-BI
+12vCoM oCoB el FLOPPY CONNECTOR
vCes W DSRB 4 3 oNiL
CT2_l04p PAl 1 CTL plop RXDB 5 5 8P4C-220P
= DCLB 2 ‘éﬁﬁ Rou\ﬁ 19 = oooe¢ DIRB 8 7 DRVDEND {11}
DSRB 3 18 = L K
= 2 R ROUT2 [ OSRes RTSB 2 [Tl TOERE DRIDEN (11)(“)
CTSB 77| RIN3 ROUTS 717 Crons CTSB 4 3 oNE2 WOT A% {11)
5 5 RIN¢ ROUT4 [ o TXDB 6 5 8P4C-220P DRVBY  {1]
RINS ROUTS ] — RIB 8 7 DRV A &13
{11} DTRB# DINL pouTt B—————— e — — 1 MOT B# {11}
{11} RTSB# DIN2 DOUT2 [-g—————3p5—— oNEC DIRE ™ {11)
{1y souts DIN3 DOUT3 7% n 1o DCDI B 4 DSRB e {13“
= GND V- = RXD 3% 41 RTSB 2% WIENE {11}
TI-G D75232-550P20 TXD 3 7] CTSB TRACKOR ST
DTR E 3 RIB Wp% JVRP’;CKO’{’M) i
-12VCOM N, RDATAZ ROATA  {11)
HEAD# {11}
LPT-D25-BK-BI DSKCHGE bsKeHGs )
Voes O—D3_ppyNalgS ' __LPINIT# 1 2 PARALLAL PORT
ay popy <& —LP_SLN# 3 4
D0- P DL 5 5 ] OV
P DX e P D2 7 3 ] 8PaC220P
PO 5 1
P 3] 2
P D: 4 i RN P STB# 1 2
P PE 5 10P8R22K P_AFDF 3 4
(11) (nap BLS§$E [P BUSY 18 ) 5 5] o CNSA
Y P ACKF 8 P ERRE 7 3 ] 8PAC220P P STB# 1 1 AFD#
o 1P FD o8 ol | P I 2 b 15 (PERR:
P 3 16 [P NTZ
P DX 1 2 P D 4 17 SLINE
L 5 P D 3 4 P D: 5 18
{11} LP_ERR# 5 % 5 ——4 P D c 5 | N6 P DA 6 19
[ 3 3 7 8 ] 8PAC20P P 7 20
W 1S h e 2 i
- 6l 10P8R22K P 9 2
7 P D7 1 2 10 2
7 Jt; LP /
8 P_ACK# 3 4 P 1 2%
{11} LP_SLIN# 5 8
5 9 10 P_BUSY 5 6 CN4 P_PE 12 25
(L NT# 9 v PE 7 8 ] 8pAC20P P SICT 13 L
m psior (LT PR IPSICT  Ci6 LPT-D25-BK-BI
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PCB OTHER COMPONENT

SIMULATION TRACE

<
=

BS1 X1 BS2 Xl BS3.X1 BS4 Xl BS5XIL

o o o o o

J8 J10
:ﬂ vcc5o;ﬂ
X_PIN1*2 X_PIN1*2
CPU AGP
PCB1 U19-BIOS U11-HS
UATX
PO1-650600A
SSTA49LF002A
P01-650600A M31-49002A8-S20
<AVLBak>
E31-0400070
Jcomi Jcom2
1 2 1 2
L 2 b A + BAT1-BAT
[ 6 s B 6
g o 2 ° T veasv
g 9
YCNOM-1 YCNOM-1
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Jumper Setting & Connector Setting

Jumper Description
33 AUDIO REAR PHONE JACK (LINE_IN, LINE_OUT, MIC_IN)
JP3 BIOS function
1-2 Normal (Default)
2-3 Configuration Mode
REMOVED Recovery
JBAT1 CLEAR CMOS
1-2 NORMAL (Default)
-3 CLEAR CMOS
JAUXL AUDIO AUX HEADER
JCD1 CDROM HEADER (ATAPI)
JPHNL TELEPHONY HEADER (ATAPI)
Pl CNR RISER CODEC SELECT HEADER
1-2 ENABLE ONBOARD AC'97 (Default)
-3 DISBALE ONBARD AC'97

Connector
U3

IDE1
IDE2

DIM1
DIM2

AGP1

PCI1
PCI2

COom1
COM2
LPT
FDD1
JCS1
KBMS1
C FAN1
S FAN
USB1
USB2
POWER
F P1
Pinl
Pin2
Pin3
Pin4
Pin5,8,12,13
Pin6
Pin7
Pin9
P_FAN1
JPW1

JSP1

Description
INTEL mPGA478-B CPU

Primary
Secondary

SDRAM DIMM1
SDRAM DIMM2

AGP Slot

PCI Slotl
PCI Slot2

Serial Port

Serial Port

Parallel Port

Floopy

Chassis Instruction

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

Front Panel

Power of Hard LED
Power LED

Hard LED
Suspend LED
GND

Power Button
Reset Button

VCC

ATX FAN HEADER
ATX12V Power
SPDIF Connector
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Pentium 4 Processor /Northwood mPGA 478

Source Synchronous Signal Group and the Associated Strobes

Signals Associated Strobe
REQI4:0],Al163# ADSTBO#
A[31:17}# ADSTBI#
D[15:0#,DBIo# DSTBPO#DSTBNO#
D[31:16,DBI1# DSTBP1#DSTBNI#
D[47:321#,DBI2# DSTBP2#DSTBN2H
D[63:48}#DBI3# DSTBP3#DSTBNG#

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'‘tneed

* Delta=(CPU_pkglen.net-CPUpkglen.strobe)+(CS_pkglen.net-CS_pkglen.stobe)
Trace : 7 milwidth 13mil space

Miscellaneous Signals

USB
HL_STB/HL_STB#
i HL[10..0] * USB Trace width : 9 mils
Taces 5mis — . .
* USB Trace Spacing : 25 mils
 cn—— HL[0:10] e—— Others i ) A
20mis 20mils * Differential USB Signlas Trace
| c— HL_STB —— H[0:10] Spacing : 18 mils
15mis 15mis *USB Power Trace must be 40mils width “
e— HL_STB# —— HL[0:10]
20mis 20mis
e—— HL[0:10] e— Others
* Max Length:8" * Max Length:8"
* STB and STB# Length must be equal * Length must be matched within+-0""
of the Strobe Signals

AGP
Maximum Dismatch
SIGNALS Length Width| Space Length Relative to
1X Timin 2X/4X Timin
g 9P g o 1X Timing group 75" Smill 5Smil X X

AGPCLK 2X/4X_Timing group " . GAD_STB0
EIE’FE? SET#L 9 725" | 5 m|I| 20mil| +/-0.125" GAD_STBO#
WBR# GAD_STBO# 2X/4X Timing group i | GAD_STBL
ST[2.. SET# 725" | 5mill 20mil | +/-0.125" GAD_STBI#
GFkA]\%E# SET#2
GIRDY# GAD 31..1% 2X/4X_Timing group i | SB_STB
GT?B‘P!## SED E# 3. SET#3 725" | 5mill 20mil | +/-0.125" SB_STB#
GDEVSEL# GAD_STBI# 2X/4X_Timing group i | GAD_STBO
GRE( SET#1L 6' 5mil| 15mil| +/- 0.25" GAD_STBO#
GGNT# —SET#3
GPAR SBAg..O] 2X/4X Timing group : : GAD_STBL

SB_STB SET# 6' S5mil| 15mil| +/- 0.25" GAD_STBI#

SB_STB#

2X/4X Timing group : : SB_STB
SET#3 6 Smil| 15mil| +/-0.25" SBTSTB# . i
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3

CPUOLK 05 MAX 0"~ 02 2"~ DEVICE L1+L2
* 1 1 . 1
MCHALK T: 2 2 CPU X . L|_ne Wld_th 70 mil - _
CPUCLK# 4@ MCH X Differential pair spacing : 7.0mil
MCHCLK# L1 L2 L4 ) X * Spacing to other traces : 28 mil
0"~02 * BCLKO/BCLK1 LENGTH MATCH +/- 10 mil
L3 L
3
GND
DEVICE L1+l2 * Line Width 5.0 mil
MCH_66 . . MCH X * Spacing to other traces : 20 mil
0"-05 4"~ 85 pacing to o
ICH_66 RS ICH X +/- 100 mils
L1 — L2 :
AGP_66 AGP X- 4
ICH_PAK DEVICE L1+l2 * Line Width :5.0mil
FWH PAK 0-05 4n—g5 ICH X * Spacing to other traces : 20 mil
; RS - FWH X *
SIO_PCLK L1/L2 TRACE SAME AS MCH_66 TRACE LENGTH
L1 L2
ISAPCLK §e) X
PCICLK[4.0] PCI X-2.5"
0"~ 05 4"~-85" DEVICE Li+L2 * Line Width :5.0mil
ICH_14 1 RS ) ICH Y * Spacing to other traces : 10 mil
osc ISA BRIDGE Y
oo DEVICE L1+L2 * Line Width :5.0mil
ICH_48 0"~ 05 312
S0 48 RS ICH * Spacing to other traces : 20 mil
L1 — L2 SIo
CK 408
25" TO9"-A
05 7065 | | — " CNR
A
LAN_PCLK
RST
RXD[2.0]
ICHZ TXD[2.0] Micro Star Restricted Secret
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Clock Routing Guidelines

1.CPU and MCH differential host bus clock routing rule

3.ICH,FWH,0On board device and PCI slot 33vHz clock routing rule

CPU clock trace

length CPU clock length = A+ B + D =X"

MCH clock trace

Signal Cength A Tength B Tength C Cength D Width | Spacing

CPUCLK, CPUCK#

MCHCLK,MCHOLK# | Max = 0.5" | 0.0 - 0.2" 0.0" - 0.2" 2" - 9" 7 mils| 7 mils
(Notel) (Note2]

Signal Length E Length F width Spacing
TCH_POK 0.0™ - 0.5 407 -85 =Y S mils | 15 mils
FWH_PALK

DEV_PCLK

(Notel)

SLOT_POK 0.0™ - 0.% YT - 2.6

(Note2)

ICH or DEV PCI clock
trace length

ICH,FWH or DEV PCI clock length =E + F =

v

STot PCI clock
trace length

Slot PCI clock length=E+F= Y" - 2.6"

length MCH clock length =A + B + D =(X"+0.4") to (X+0.6'")
CK-408
Host Clock CPU or MCH
Rs
> (B -e—D}—
B |
Rs
R Rt
Notel:

* The clk and clk# length matching +/-10mil of a differential clock pair

* A differential clock pair do not split up,must be keep 7mils spacing and reference to G\D

Note2:
* Differential pair spacing = 7 mils

* Spacing to other trace =28 - 35 mils

2_MCH, ICH and AGP 66MHz clock routing rule

MCH or TCH clock
trace length
AGP clock trace
length

MCH or ICH clock length=E+F = Y"

AGP clock length =E + F = Y" - 4"

Signal Length E LCength F Width Spacing
MCH_66C0K 0.0™ - 0.% 407 -85"=Y S mils| 20 mils |
ICH 660K

(Notel)

AGPCLK 0.0™ - 0.57 YU - 4"

(Note2)

CK-408 MCH, ICH and AGP
66MHz Clock

Rs

—{E-U—{F—

Notel: MCH with ICH clock trace match = +/- 100 mils

Note2: AGP clock trace length less than MCH or ICH clock trace length = 4" +/- 100 mils

CK-408

33MHz Clock

ICH,FWH,On board
device and PCI slot

Rs

4_ICH and S10 14MHz clock routing rule

Signal Length E LCength F Width Spacing
ICH_T40K|[ 0.0™ - 0.5 o™ - 1IF 5 mils| 10 mils |
S10_140K

5.1ICH and SIO

48MHz clock routing rule

Signal Length E Length F width Spacing
ICH_480 K[ 0.0™ - 0.5" 37T - 127 5 mils| 15 mils
S10_480K

Micro Star Restricted Secret
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3

MCH Routing Guidelines

1_HVREF,HSWNG and HRCOMP signal layout

[ Signal | Max. Length|] width Clearance
HVREF 3 12 mal 10 mud

[ HSWNG 3 12 mil 10 mil
HRCOMP 0.57 10 mil 7 mil

SDRAM Routing Guidelines

1.SDQ[63:0],SCB[7:0] routing rule

2DIMM Layout Guideline

3.SMA[12:0],SBS[1:0] ,SRAS# ,SCAS#,SWE# routing rule

2DIMM Layout Guideline

2_.SCS#[7:0],SCKE[3:0] routing rule

2DIMM Layout Guideline

Signal Cength A Cength B Width Trace sSpacing | Group spacing
SDQ[63:0] | 2.0 - 4.0"| 0.4™ 0.6 5 mil 12 mil 12 mil
SCB[7:0]

Breakout CHIP routing rule
Width/spacing | Max. Length
Smil 7 5 mul 0.5
S mil 7 8 mil 1.57
MCH DIMM1 DIMM2

Signal Cength C wWidth Trace spacing | Group spacing
[~ SCSAL7-0] | 3.0" —= Z.07| 5 mil T2 mil T2 mil
SCKE[5-01 | 3-0" - 4.0 | 10 mil Tz mil T2 mil
Breakout CHIP routing rule
Width/spacing | Max. Length MCH le DWZ
Sl 7 5 mil 0.5
H{C}—e
H ¢ | o

4_SCK[0:7] routing rule

Signal Length E Length F Wrdth Trace spacing | Group spacing

[ SVAL1Z2:0]

SBS[1:0]

SRA! 2.0 - 3.0 0.4" - 0.6" 5 mil 10 mil 12 mil

SCASH#H

SWE#
2DIMM Breakout CHIP routing rule

Width/spacing | Max. Length

—T 7 MCH DIMM1 DIMM2

S5 mil 7 8 mil 1.57

2DIMM Layout Guideline

Signal Tength G Tength H Tength T Tength J Tength K Width | lTrace spacing | Group spacing
SCK[7:0] | See Table-3 | 0.0 - 1.0"| 0.0" - 0.25'| 4.0" - 5.0" | 0.0" - 1.5 | 7 mil 15 mil 15 mil
2DIMM Total Length Limits Table - 3

SCK Signall Package Trace Length(]

MCH package length G + Length H + Length J = Total length SCKO 0.404

SCK1 0.353

G + H + J = 5.3"+/- 50mils

SCK2 0.865

SCK3 0.893

SCK4 0.371

SCK5 0.349

SCK6 0.814

Breakout CHIP routing rule SCK7 0.821

Width/spacing | Max. Length SCK8 0.483

7 il 7 5 mil 0.5 SCK9 0.432

7 mil 7 10 mil 1.0 SCK10 0.589

SCK11 0.689

G
MCH
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5 | 4 | 3 | 2 | 1

Norminal 4_|ayer Board Stackup 3. CPU connect to MCH data layout guideline

Signal PCE Tength Total length Width | Spacing | Length m
1.Board spec. 5T > T = =
H = mils | 13 mils | +7- mils
Description Target valie notes _Dlg o
DSTBPO# See Table -1 +7- mils
Micro-striphine Erff 4.2 - 4.5 STBNO#
(Notel) (Note2) (Noteld) (Noted)
Trace Thidkness T3 - 1. 4Z2mils NoteT
S1-1617 | 2° - 10 Smils| 13 mils | +7- 100 mils|
Board Thickness 52 mils | DB11# |
See Table -1 +7- 25 mils
Material FR4 ET'B:N].# NoteZ Note3 e
oteD le} ote 5}
Fab Construction 4 Tayer ¢ ¢ D ¢ D C D
Dlzah:t 27— 10 T mils| 13 mils | +7- TS|
Notel: Thickness after plating DSTBP2# See Table -1 +7- 25 mils
DSTBN2#
(Notel) (Note2) (Note3d) (Noted)
2_Board each layer thickness . DB]BI%éZEIﬁ 20 - 10 T mils| 13 mils | +7- mils
Descr iption Target Value olerance(+7- miIY) B;$Eﬁ3#§ See Table -1 +7- 25 mils
(Cayer 1) Top Tayer T-Z mal See notes 1 [ (Notel) (Note) (Noteld) (Noted
Perpreg 4-0 mil 0-3 Notel:Thi 11 the signals keep length
otel:This group a e signals same
(Cayer 2) Pover Tayer | 1-4 mil 0.2 _ ~ _ _
Note2:This trace length is pin to pin length
Core 48 mil 5 _ N _
Note3:Trace edge to edge spacing greater than 3:1 versus trace to reference plane height ratio
(Tayer 3) Groud Tayer| 1.4 mil 0.2 Noted:
Perpreg 4.0 mil 0.3 )
* Each group DSTBPn/p# signals pad to pad length match = +/- 25 mils
(Tayer 4) Bottom layer| 1.4 mil See notes 1
* This group other signal trace lengtn match = DSTBVp# +/- 100 mils

Notel: Final plating thickness from 1.3 - 1.42 mils

ia Stack Table - 1

Descr iption Target valte CPU package length + PCB trace length + MCH package length = Total length
Via Pad 26 mul
Via Anti—Pad 20 mil L1 + L2 + L3 = Total L4

Via Finiched hole | 14 mil

Signal Pad(BGA) 20 mil 7 .Keep the voltage divider with in 1.5 inches of GTLREF pin.and do not allon the GTLREF routing to
splits or discontinuities poser plane.

4_CPU GTL+ bus impedance = 50 Ohm(7mil trace width
P com D 8_.CPU Asynchronous GTL+ bus conrect to ICH2 trace length

5_CPU asynchronous GTL+,AGP,Memory and Hub-link bus impedance = 60 Ohm(Gmil trace width) [Signal Name | Trace spacing | Trace Length | Pull-Up Resistor]
[~ FERRF 7 WIC T 12 T2 ohm +7- 9%
CPU Routing Guidelines PROCHFOTH 7 WTC =17 &2 Ohm ¥7- 5%
1.CPU data or address synchronous signal groups and the associate strobe THERMTRIP# 7 MIC 1717 62 Ohm +/7= 5h
Tignals Associated Strobe | AZOVE 7 WTC =17 None
H » z ADS TBOF TGNNE# 7 MIC 1712 None
ABI-I7F# ADSTBI# CINTTIOT 7 MIC 1712 None
[ D[15:0]#.,08I0# | _ DSIBPO#,DSIBNO# | SLP# 7 MILC T —127 None
D[31:16]#.DBIT# DSTBP1#,DSTBNG? SMT# 7 MIC T =127 None
[ D[47:32]#,DB12# |  DSIBP2#,DSIB\RH# | STPCLKH# 7 MILC T —127 None
[ D[63:48]#,D813% |  DSIBP3#,DSIB\G# | INTT# 7 MILC =17 None
PWRGOOD 7 MIC T =127 300 Ohm +7- 9% H
*All the system bus signals must be referenced to GND
2.CPU connect to MCH address layout guideline 9.CPU BCLK,BCLK# should be routed as a differential pair with 7 mil trace and 7 mil spacing between
them,2.5" to 10" pin to pin common clock lengths, and 25 mil spacing anay form all the signal or
Sigral BCE Tength | total Tength | Width | Spacing | Length m clock.
: AR S mils | 13 mils | +7- 200 mn ~
ﬁgs_rﬂ (Note2) See Table -1 Note) (Notea) 10.E)EﬁYi#ﬁDRDY#,('Ij'RgYs‘#',ADS#,.LOCK#,BNR#,HIT#,HITM#,BPRI#,DEFEF##,BRO#,FESEF# and RS[2:0}# CPU signal trace
g arount .57 1o 10

- 27— 10 T mils | 13 mils
ADSTBI1# See Table -1
(Notel) (Note2) (Noted) (Noted)

Notel:This group all the signals keep same length Micro Star Restricted Secret
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5 | 4 |

Norminal 4-layer Board Stackup

1.Board spec.

[ Description Target value notes
Micro-striphine &xf 4.2 - 4.5
Trace Thidkness T3 - 1. 4Z2mils NoteT
Board Thickness 62 mils

[ Material FRZ
Fab Construction 4 Tayer

Notel: Thickness after plating

2_.Board each layer thickness .

[ Description Target valte | lolerance(+7- milg
[~ (Cayer 1) Top layer T-Z mul See notes L |
Perpreg 2.0 mil 0.3
[ (Cayer 2) Pover Tayer | 1.4 mil 0.2
Core 48 mil 5
[ (Tayer 3) Groud Tayer| 1.4 mil 0.2
Perpreg 4.0 mil 0.3
(Tayer 4) Bottom layer| 1.4 mil See notes 1

Notel: Final plating thickness from 1.3 - 1.42 mils

ia Stack
[ Description Target value
Via Pad 26 mul
Via Anti-Pad 40 mil
Via Finiched hole | 14 mil
Signal Pad(BGA) 20 mil

4_CPU GTL+ bus impedance = 50 Om(7mil trace width)

5.CPU asynchronous GTL+,AGP,Memory and Hub-link bus impedance = 60 Ohm@Gnmil trace width)

CPU Routing Guidelines

1.CPU data synchronous signal groups and the associate strobe

Signals Associated Strone |
H N B ADSTBOF
A[31-17FF ADSTBI#
[ D[15:0J#.0BI0F | __ DSIBPO#,DSIBNO# |
DI31:16]#,08157 DSTBPL#, DSTBNH
[ DI47:32I#DBI2F | DSIBP2#,DSIB# |

D[63-48T1#,0BI3# DSTBP3#, DSTBNG#

*All the system bus signals must be referenced to GND

2.Trace edge to edge spacing greater than 3:1(about 12 mils) versus trace to G\D plane height ratio

3.2" - 10" from pin to pin and each data signal group should be routed to sare length within
+/-100 mils of the associated strobes.Additional CPU,MCH intemal trcae length(see
Table-1)must be included.The calculation trace length follow (Table-2).

4_A pair data strobe should be routed to the same length within +/- 25mi if one strobe switch
layers, and another switch layer in the same manner.Additional CPU,MCH intermal trace
length(See Table-1)must be inculded.The calculation trace length follow (Table-2)

5.2" - 10" from pin to pin and each address signal group should be routed to same length within
+/-200 mils of the associated strobes._Additional CPU,MCH intermal trcae length(see
Table-1)must be included.The calculation trace length follow (Table-2).

6.Internal adderss strobe trace length(See Table-1) of CPU,MCH must be inculded.The calculation trace
length follow (Table-2)

Table - 1

CPU package length + PCB trace length + MCH package length = Total length

L1 + L2 + L3 = Total L4

7 .Keep the voltage divider with in 1.5 inches of GTLREF pin.and do not allon the GTLREF routing to
splits or discontinuities porer plane.

8_.CPU Asynchronous GTL+ bus conrect to ICH2 trace length

[ Signal Nene | Trace opecing | Trace Length] PUlT-Up Resistof
[~ FERRA 7 MIC - 62 onm +7- 9%
PROCHHOT# 7 MIC T —1ir" 62 Ohm +7- 5%
THERMTRIPH 7 MIC T —1r" 62 Ohm +7- 5%
A2ONH 7 MTC T None
TGNNE#H 7 MTC T None
CINTIZ-01 7 MTC T None
SCP# 7 MTC T None
SMT# 7 MTC T None
STPCLKH 7 MIC T -1 None
TNTT# 7 MIC T —1r" None
PWRGOOD 7 MIC 12" 300 Ohm +7- @1

9.CPU BCLK,BCLK# should be routed as a differential pair with 7 mil trace and 7 mil spacing between
them,2.5" to 10" pin to pin common clock lengths, and 25 mil spacing anay form all the signal or
clock.

10.DBSY#,DRDY#, TRDY# , ADS# , LOCK# , BNR# , HI T# , HI TM# , BPRI# , DEFER#,BRO#,RESET# and RS[2:0J# CPU signal trace
length around 2.5" to 10"
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Signal | CPU ball | CPU length('") | MCH ball | MCH length('") Signal | CPU ball | CPU length('") | MCH ball | MCH length('") Signal | CPU ball | CPU length('") | MCH ball | MCH length('")
Address Group O Data Group O Data Group 2
ADSTB#0 L5 0.210 R5 0.530 DSTBN#0 E22 0.338 AD4 0.759 DSTBN#2 K22 0.252 AE11 0.595
A#3 K2 0.368 T4 0.518 DSTBP#0 F21 0.326 AD3 0.801 DSTBP#2 J23 0.266 AD11 0.532
A#4 K4 0.265 T5 0.434 D#0 B21 0.414 AA2 0.649 D#32 M23 0.300 AC11 0.514
A#5 L6 0.155 T3 0.728 D#1 B22 0.475 AB5 0.564 D#33 N22 0.226 AC12 0.565 °
A#6 K1 0.415 u3 0.577 D#2 A23 0.538 AA5 0.531 D#34 P21 0.178 AE9 0.652
A#HT L3 0.304 R3 0.551 D#3 A25 0.608 AB3 0.678 D#35 M24 0.371 AC9 0.566
A#8 M6 0.144 P7 0.359 D#4 c21 0.386 AB4 0.628 D#36 N23 0.271 AE10 0.605
A#9 L2 0.372 R2 0.643 D#5 D22 0.386 AC5 0.635 D#37 M26 0.454 AD9 0.635
A#10 M3 0.327 P4 0.533 D#6 B24 0.535 AA3 0.623 D#38 N26 0.437 AGY 0.724
A#11 M4 0.246 R6 0.397 D#7 c23 0.464 AAB 0.468 D#39 N25 0.383 AC10 0.543
A#12 N1 0.394 P5 0.463 D#8 c24 0.515 AE3 0.802 D#40 R21 0.165 AE12 0.558 I
A#13 M1 0.408 P3 0.576 D#9 B25 0.590 AB7 0.495 D#41 P24 0.343 AF10 0.666
A#14 N2 0.349 N2 0.660 D#10 G22 0.274 AD7 0.609 D#42 R25 0.381 AG11 0.703
A#15 N4 0.241 N7 0.407 D#11 H21 0.203 AC7 0.548 D#43 R24 0.329 AG10 0.705
A#16 N5 0.198 N3 0.570 D#12 C26 0.589 AC6 0.579 D#44 T26 0.420 AH11 0.754
REQ#0 Ji 0.427 ue 0.402 D#13 D23 0.462 AC3 0.709 D#45 T25 0.380 AG12 0.669
REQ#1 K5 0.207 T7 0.350 D#14 J21 0.183 AC8 0.590 D#46 T22 0.221 AE13 0.563
REQ#2 J4 0.270 R7 0.393 D#15 D25 0.550 AE2 0.856 D#47 T23 0.279 AF12 0.596 c
REQ#3 J3 0.337 us 0.475 DBI#0 E21 0.309 AD5 0.637 DBI#2 P26 0.441 AHO9 0.775
REQ#4 H3 0.356 u3 0.599 Data Group 1 Data Group 3
Address Group 1 DSTBN#1 K22 0.301 AE6 0.693 DSTBN#3 w22 0.298 AC15 0.443
ADSTB#1 R5 0.214 N6 0.438 DSTBP#1 J23 0.306 AE7 0.638 DSTBP#3 w23 0.300 AC16 0.395
A#L7 T1 0.470 K4 0.550 D#16 H22 0.272 AG5 0.845 D#48 uz26 0.419 AG13 0.668
A#18 R2 0.404 M4 0.580 D#17 E24 0.480 AG2 0.904 D#49 u24 0.324 AH13 0.712
A#19 P3 0.303 M3 0.648 D#18 G23 0.358 AE8 0.663 D#40 u23 0.270 AC14 0.412 4
A#20 P4 0.246 L3 0.604 D#19 F23 0.418 AF6 0.759 D#51 V25 0.384 AF14 0.548
A#21 R3 0.334 L5 0.521 D#20 F24 0.443 AH2 0.965 D#52 u21 0.167 AG14 0.621
A#22 T2 0.388 K3 0.624 D#21 E25 0.508 AF3 0.798 D#53 V22 0.252 AE14 0.520
A#23 U1 0.458 J2 0.685 D#22 F26 0.513 AG3 0.898 D#54 V24 0.341 AG15 0.612
A#H24 P6 0.156 M5 0.509 D#23 D26 0.597 AE5 0.709 D#55 W26 0.447 AG16 0.610
A#25 u3 0.379 J3 0.636 D#24 L21 0.176 AH7 0.863 D#56 Y26 0.454 AG17 0.619
A#26 T4 0.281 L2 0.648 D#25 G26 0.524 AH3 0.904 D#57 w25 0.426 AH15 0.703 8
A#27 V2 0.417 H4 0.634 D#26 H24 0.412 AF4 0.794 D#58 Y23 0.336 AC17 0.339
A#28 R6 0.166 N5 0.472 D#27 M21 0.171 AG8 0.789 D#59 Y24 0.386 AF16 0.580
A#29 w1 0.493 G2 0.792 D#28 L22 0.245 AG7 0.785 D#60 Y21 0.222 AE15 0.534
A#30 T5 0.217 M6 0.449 D#29 J24 0.401 AG6 0.785 D#61 AA25 0.426 AH17 0.672
A#31 us4 0.285 L7 0.365 D#30 K23 0.313 AF8 0.711 D#62 AA22 0.268 AD17 0.419
D#31 H25 0.473 AH5 0.892 D#63 AA24 0.394 AE16 0.503
DBI#1 G25 0.458 AG4 0.888 DBI#3 V21 0.202 AD15 0.431 m
A
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Power Delivery Map

ATX 12V POWER Supply

3.3v | 5v 5vsy 12V
1A
Power
. Translator
ACPI IC

1.5V VREG

Processor Core

Processor Vit

MCH Core 1.5V
MCH Vtt
MCH AGP
MCH HUB Tnterface 1.8V
MCH Memory sdr 3.3V

= ystem Ty 3.

TCHZ2 Core 1.8V

ICHZ2 T/0 3.3V

ICHZ Resume 1.8V

5v TO 3.3V

ESISTOR

ICHZ Resume 1/0 1.8V

ICHZ RTC 3.3V

ICHZ2 5v

[ FWH 3-3V |

I LPC Super 1/0 3.3V |

I CLOCK GEN 3.3V |

{ HARDWARE AUDIO 33V

[ PCT LAN 3.3V/2.5v |

ua or
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S

OA Revision History

05/22 05 8;& fo 3] just reference to one Reference Voltage
05/22 10 Remove Processor Hot Block. i

Add GP1021 for Flash Vpp Programing Voltage Control.
05/22 13 | Change U10 Vpp Circuit for 12V Programming.
05/23 04 Remove ITPCLK/ITPCLK#.
osrza | o5 | BFERRER IO T Re S P RSR Ty out EERE et ion
05/29 13 | Add Q92 for Vpp Programing Control Logic.
05/31 12 |Reserved C109 & R190 for SPDIF Noise Considerarion.
06/01 X Rename Schematics file.
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