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MS-6507E

INTEL (R) Brookdale-E Chipset
| Willamette/Northwood 478pin mPGA-B Processor Schematics

CPU:
Willamette/Northwood mPGA-478B Processor

L| System Brookdale-E Chipset:

INTEL MCH ENorth Bridge) +
INTEL ICH4 (South Bridge)

On Board Chipset:

BIOS -- FWH

LPC Super I/O -- W83627HF

Clock Generator -- CY28349

AC'97 Codec -- AvancelLogic AC201A/AC202A
- Onboard Lan Chipset-- RealTek RTL8101L

Expansion Slots:
AGP2.0SLOT*1
PCI2.2 SLOT * 3 (PCI Slot 3 for Medion Option)
CNR1.2SLOT*1

ERP BOM Function Description
601-6507E-01S MS-6507E 100 With LAN.

H 601-6507E-020Q MS1 Opfinn'l MS1 Standard
601-6507E-02S MS-6507E 100 Without LAN.
601-6507E-010 MS1 Standard MS1 Standard

601-6507E-XXX Medion SPEC

For Actebis: 1/0 with Shield

With CNR,STR.W/0 ISA,LAN.
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(478PINS)
(100/133MHz)

Power

Supply VRM Wi I lamette/Northwood CK408 Clock

CONN 9.0 Socket (MPGA478-B) (1007133WHz) —_

(400/533MHz) Scalable Bus Scalable Bus/2
AGP AGP 4x 4X (66MHzZ) AGP
4X(1.5V) .5v) MCH: Memory
AGP CONN -
Controller HUB

(593PINS/FCBGA)

(200/266MHz)

( 66MHz X 4 ) HUB Interface

DDR DIMM 12

(14.318MHz)
Heceta Hardware SM Bus
Monitor ICH4: 1/0 PCI (33MHz)
PCI Slots 1:3
(360PINS/EBGA)
Controller HUB
IDE CONN 1&2
PCI Lan /
(48VHz) RealTek RJ-45
A 8100BL Connector
A
I 3
4 9
LPC Bus N AC Link
I USB Port 0:3
B AC F97"Audio
FWH: Firmware HUB R
Codec Line out
S10
I_Telephone In
MIC In
| | —Audio In
ine In
PS2 Mouse & ParalTel (1) FToppy Disk
Keyboard Serial (2) Drive CONN CD-ROM
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Power Delivery Map

ATX 12V POWER Supply

3.3V 5v 5vSB| 12v
1A

Power

‘ Translator

ACPI IC

VRM9.2

Processor Core

Processor Vtt

MCH Core 1.5V

MCH Vtt

MCH AGP

MCH HUB Interface 1.8V

MCH Memory DDR 2.5V

POWER CONSUMPTION

DDR  System Memory 2.5V

I1CH2 Core 1.8V

1CH2 1/0 3.3V

1.8V VREG

ICH2 Resume 3.3V

ICH2 Resume 1/0 1.8V

I1CH2 RTC 3.3V

ICH2 5V

[ FWH 3.3V

I LPC Super 170 3.3V

I CLOCK GEN 3.3V

I HARDWARE AUDIO 3.3V

[ PCI LAN 3.3V/2.5V

I 5VDual For USB and K/B |

VCCP| VCC AGP| VCCI 8 | VCC3 DIMM | VCC3 | VOG5 [ VCC5 SB | +1ov | 19
CPU 69.0A 0 0 0 0 0 NOTE4 __ 0
VICH 24A NOTEL | 02A 20A 0 0 0 0 0
ICHA 0 0 NOTES 0 NOTE3[ 0 NOTES 0 0
ICS950213 0 0 0 0 0 0 0 0 0
ALC20IA 0 0 0 0 0 0 0 0
FWH SST] 0 0 0 0 0
WB3627HE] 0 0 0 0 0 0 0 0
L6917BD 0 0 0 0 0 0 0
DIVIM 0 0 0 NOTEZ 0 NOTEZ 0 0
AGP 0 8.0A [0] [0] 60A 1 2 0A ? 1.0A 0
PCl 0 0 0 0 0 0 0 0
USB 0 0 0 0 0
USB HUB (0] 0 [0] (0] (0] (0] [0] [0] (0]
FAN 0 0 0 0 0 0 0 0 0
TIL 0 0 0 0 0 0 0 0 0
AMPLIFIE?r 0 0 0 0 0 0 0
OTHER 0 (o] [0] (] [0] [0]
NOTE1 — MCH
VCC_AGP = VCC1_5 (15A) + VCC_AGP (0.37A)
NOTE2 — DIMM
SO STATE - 2.0A * 1 = 40A —> VDM
S1/S3 STATE — 200mA * 2 = 400mA -—> VDIVM
V_DIMM —>400mA*2.5V/3.3V=303mA —> VCC3_B
NOTE3 — ICH4
Power
18V
VCC_AGP
VCC1 5B
VCC3(II0) S28mA
VCC3 SB
vces sB
VCCL 8|
VCCB ¢ =VCC3_SB + VCC1_8SB
Tile Rev
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General Purpose 1/0 Spec.

ICH4
GP10 Pin Type | Function
GPIOO | REQ#A
GPIO 1 | REQ#5
GPIO 2 | IRQE#
GPIO 3 | IRQF#
GPIO 4 [ IRQG#
GPIO 5 | IRQH#
GPIO 6~7 | Not Implemented
GPIO 8 | SIO_PME#
GPIO 9~10 | Not Implemented
GPIO 11 | External SMI
GPI1O 1213 1 Not Implemented
GP10 14~15 | Not Implemented
GPIO 16 (6] Non Connect
GPIO 17 (6] GNT#5
GPI1O 18-21| O Non Connect
GPIO 22 O/D | Non Connect
GPIO 23 (6] B1OS Protect
GPIO 24~27 1/0 | Non Connect
GPIO 28 1/0 | LAN DISABLED (ICH4)
GPI10O _29—47 1/0 | Non _Connect

FWH
GPIO Pin Type | Function
GPI O | ATA IDE 1 Detect
GPI 1 1 ATA IDE 2 Detect
GPIl 2 | Reserved
GPI 3 | Reserved
DEVICE ICH INT Pin IDSEL CLOCK
PCI Slot1l INTA# AD16 PCICLKO
INTB#
INTC#
INTD#
PCI Slot2]| INTB# AD17 PCICLK1
INTC#
INTD#
INTA#
PCI Slot3| INTC# AD18 PCICLK2
INTD#
INTA#
INTB#
PCI Slot3 INTG# AD19 PCICLK3
PCI Lan INTD#/INTF# AD29 LANPCLK
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CLOCK GENERATOR BLOCK “Trace < 05"
Shut Source Termination Resistors Pull-Down Capacitors
u13 CPUCLK ____R221, . «A9.9RST )
vees _L ,.EB1 msoml T voczvl BT ot Voo crucLro}-AA G2 GLARST CPUCLK %CWCLK © PO T2 (I00RST [ CPUCLK_ Cl7s, X 100 )
CBl48E CB196 CBI51 CB152 CB168 CPUCLKO# A CPUCLK# {6} NCHCLRE ¥ TOORST [ CPUCLK# __C176,X_10p
et L AR k
Loeloe  [xeenfrot olBe meiae  ovot®-g-— B SEERE- Jwaky 1 v oo
- —ﬁlten'ng from 10K~1M - - CPUCLKI# == MCHCLI {5} T | 02" h H=
6 raceless 0. MCHOLKH 177, X 100
VDD ) t
*Put GND copper under Clock Gen. i p— - Cpmsﬁjé RNS7 gpar-33 49.90hm for 500hm M/B impedance T
connect to every GND pin 104p_ 43) e o CPUCLK2A K3 H 66 MCH 66 {8}
) .5;—1———————— & X -
*40 mils Trace on Layer 4 = I a1 Y IR Caots E}CW i CLOCK STRAPPING RESISTORS acPeLk vz
with GND copper around 3v66_VDD 3ve6 0455 AN AGPCLK {15} O 60 X BPAC 0P
it CB150 %é 28 ESQ R2 1K VCecav MICH 66
: e LIO® 201 e a2l ST Ein
*put close to every power pin - = = T ESl R239 OéOK VCCaV
A ; e FS2/PCIOf-2m2Emmmmmmrs b e
Trace Width 7mils. 4 2! o voo pibeoyibeses AN =< N = QoS 7 8
" ’ . T A SELa8 S B S TR s $HPaCiKs 18] PCICIKO .5 [Nk}
, Same Group spacing 15mils s 10_Fs4 AESR CICLKO R g
’ h ; =5 PCI_GND FsaPCIzt? S ESeO—>pPeiciko {i6) RN65
, Different Group spacing 30mils 18 PO TR 1L PO R PCICLKL ?a; SEL48 1 1 veeay "-
) . K . . 1 PCI VDD PCi > = PCICLK2 {16] 3
Differentical mode spacing 7mils on itself T P - poiod-L4 er—AA AN LSS5 LAN PCLK {17} o EXNY i LAN POLK 9
pCI-2 2 A SIO_PCLK {18} EINVIE L N
1092134 ey e I AG et 2 WHLDCLE SSFWH_PCLK {190 =73 kavy SIO PO 3 oNiA
L PCI 17 LA ICH PCLK % \CHJSCLK a2 SPARIOK ::C\ﬁHpEEIkK ? X _8P4C]
FBl4v~X 80 0805 VDDA3V. 24 ~ i
VCC3 0 48 VDD
i3 A 2 _ES0__Roar 3 ICH 48
FSO48MHz 55— o285 ICH 48 {13}
CP12 X COPPEH we s O P B -2 PR Sio28 335@_4& & SEL48 2 o CH14_ CI7a_yy 10P
X S0 48 _C180 10P
—Sio4s ci0 gy 0P 4
- CB1S3 mCBI1S7 CI53 2| rer_vop 48 _MULO R232 3 ICH 14 >‘CH 14 3 ICH 48 C193 ,, 10P
104P X_476P/0805 103P mgtﬁ’jggg‘ 1 MUOLL XX = MULO 10K, MULO=0 T
47 MUL1=1
dee = 5 REF_GND MULL R248, , X 10K loh=6*1ref
1w 2 CORE VDD 143l Slogeen b Voh=0.71V -
103P 14M-32pi-HCA9S-D
B core GND 42 S S used only for EMI issue
(10181922} SMBCLK,I%%%%—E—S—,&#% SCLK I = ST L Traceless 0.2"
10,18,19,22) SMBDATA, IS BDATA 125 | =
' ' 3 SOATA reseT#b) FS4 FS3 FS2 FS1 FSO FSB (MHz)
vocs 0Bk < (LK . i A~ Py e DN# R226_ 4 AK___VOC3V. 11 1 0 1 100 iz
(07—
R279
-E‘W‘—'J 1 1 1 1 1 133 MHz
X_1K v CICS eV CIC:" o=
cB167 l(:3147 cB170 l CB146 SMBCLK 1D 7K vees
Imap llmp llﬂdP l 104P SVEDATA IS0 K
SECONDARY IDE BLOCK
FS4 FS3 FS2 FS1 FSO CPU (MHz) PRIMARY IDE BLOCK
1 1 1 6] 1 100 MHz DEL IEJ%O—CWl
1 1 1 1 1 133 MHz YJ220-CB-1 HD _RST# _ RIT7, , 33 1 EE DD[8.15] {13}
HD _RST# R 1 DD/ . 3 DI
22_HD_RST—HR-RST# __ RISQ (B g {13} SDD[.7] ==
43 PODD.7] ’%’>“>>D7 g o 2 PDD g =
VCC_AGP 5
E Sy 55 5] o DL
~——<BSELO {6} - Lide 1 -2
| 14 5 al
& R147 PODL. 476 OO0 o SERIEY
2 15K R128 [Z535%) o T 15 -]
o 22 wE PDDB.15] 138 {13 SD_DREQ g
I} LA L mmeiiee {13} PD_DREQ S -5 {13} SD_IOwW S ]
R | Do B s x5 13 55 oRDy s
w XANAL4ES 13} PD_IORDY ) L8 13} SD_DACK# D5l
b R129 {3 PD | 55 ) 13 DI gl
9,15} STICE_kk——t 2 55 {13} PD_DACK# 5 = {12F IRQ154&: ==
o p 2 {12} IRQ14 —g {13} SD°AL e o] SD_DET {19}
7 s {13 PDAL 2 £ PD_DET {19} {3 spb Ao Bl N SDA2 (13
%39045 13} PD_AO = 3 PD_A2 {13} {13} SD_CS#1 <& 35 =l SD_CS#3 {13}
4 R0 a3 PD Csi £ o PD_CS#3 {13} €1y Sb_LED = 0
u 2 X 82K @1 PD LED 1 cio1 = a73p
.473P R88 > % ClB ¢ RIL7
o+ R § o < RUS T a7k ¥ T X200 § 10K 1=
) e 4 N VICCS 0 - L—0 vCC3 =
£\
LMSIP MICRO-STAR INT'L CO.,LTD.
7
ATA100 IDE CONNECTORS 2 Trace width sk = ook Gon & ATAL00 IDE Comecors
* Length(I0nges%-Length(shortestkO.5"
* Trace Length less than5" ize Document Number elvo
MS-6507E :
NMornday. ADi 15, 2007 LTS -3
8 I 2 I 6 I 5 L) 4 I 3 I 2 I 1




B

7 I 6. I 5 3

& HAa.31

CPU SIGNAL BLOCK

. VID[0.4] {1823
alfign et dsldslziaa galaeldelalel ol Quioro.4) 1523
Y 3 BB EEEEE Y 3 g
ddd<d<ddddd<i<idddd<d<tdd<d<d<d<d<d<d<i< Aofouf ol
B B B Bl B B B B B o B B o e s e b B o B B o e e a [a fal [a\ fa!
SEEEE
Pt N i P i Y
i [yt O} < i WO} SOV ! < o )< Lf LU L
2 <>§>3>—§rxl>»“—:m3>— oo “‘wd"’- GYY < 99 <9 <<«
HHEHERRE SR SRS SRR SRR SRR RS *® ww O 3+ 3 HE A
BeoossdRNERINNNe28588333032358832  § 29 %% 3B328
Z2Z 050 =====
@ HoBID.3 & HDBI#O =0 - CLLLLLLLILLLLLLLLLLLLLLLLLL o Gig 90 55555 GTLREFL
00 aa GTLREF3|-R52L
Deit# R E AAG GILREF2
DBI2# on EE GTLREF2[-Z50
DBI3# 29 GTLREF1{-£%
A3 GTLREFO]
K50 IERR# 8 BPMIHS
}%'\Blc—?o MCERR# BPMSH# 2 ="
12 FERRY (B8 repry i o7 S—
{12} STPCLK# aasl] STPCLK# BPM3# - o
RS BINITH BPM2# PABE BPMEL
12 HINT# G ABpd] INIT# BPM1# PREx )
X501 RSP BPMO#
@ :gs[s):z (R . " REQ4#
{(88}} o ———————-———% DRDY# REQ3#
HTRI =0} TRDY# REQ2#
© - s REQ1#
8 HLOCK# g‘ fggi# - AD: R0 56.2R!
{8 HBNR# £30 BNR# TESTHII2 RN\
@ HIT# £39] HIT# TESTHI11
{8} HITM# {Lommmmmmmmmmmmmee—=250] HITM TESTHI10 R34 56.2RST
{8} HBPRI# ——————.————é—';o BPRI# TESTHIOF A ] QAN
{8} HDEFER# (Qommmmmer——50| DEFERY
ITP_TDI al
TITPIIDOTTTTTT s RE8 , (A562RST|
CPU_TMPA;VTIN_GND PTVS 7 | TPO AN veee
Trace : 10 mil IP_TRSTH  E6yf m;#
) ; TTP_TCK D4
width 10mil space TCK s
18} CPU_TMPA g THERMDA TESTHIlW
{18} VTIN_GND {mmmmmmmmmmmmemeeeeeeeed THERMDC TESTHIO
{12} THERMTRIPY QRbemmmmermesrenmnme 520 THERMTRIPH .
SKTOCCH (e =0 GND/SKTOCCH BCLK1# ~2r55 CPUCLK# {5}
{13} PROCHOT# (goremmsmemmeeemmmemeemme2 50} PROCHOT# BCLKO# CPUCLK {5}
TR — L
(NS NNN——— =7y
[TV V7 ¢ — 0. iggl,ﬁ#
{12} SLP# e AB2Bgy o
X—Ai—.z,—- RESERVEDO
X ADz | RESERVEDL APO# P X
X Aba| RESERVED2 BROY P HBRI0 @
100/133 select o EgggVEDs comp L R26 499RST
VED4 R&5 A99R
vocs 1K Egg RESERVEDS Compo 24 4. * Short trace
RESERVEDS
BSELO AD6 Dp3:
) BSELOK A5 | BSELO DP2#
A= BSELL DP1#
CPU_GD DI
43 cPU_GD <& ~ AB23 | bwrGoOD
CPURST# ___ AB2 ADSTBI# HADSTB#1 {8}
{® CPURSTH (e AB220) pegETs ADSTBO# HADSTBA0 {8}
DSTBP3# HDSTBP#3 {8}
© HD#0.63] <<__.\ /_:5_#52...____4 RS A28 eai Dif tial DSTBP2# HDSTBP#2 {8}
/————————5—”‘20 D62+ iTierentia DSTBP1# HDSTBP#1 {8}
DAoL AADS,
om0 yo10] D6l Host Data -~ DSTBPO# :gggm {%}
HO759 Yoa,} D8O# Strobes DSTBNS# LDSTEN {3}
S . 7 DSTBN2# &
R DSTBN# HDSTBN#1 {8}
T "yoal| D57 DSTBNO# HDSTBN#O {8}
O Y26
FDHE5 W26, D56
N T i LINTUNMI {12
Smm—— =% LINTO/INTR INTR {12}
HER R HT RS SRR RS SR ISR RS RS S S S
MOANAODONOWLITNNAODONOMITINANAODONOWMTONLODONO T MN O 3 3 33 3 3 3 3 3% 3
LOLLLYLTIILTISISISISITNNNNOVOVOVOOONNNNNNNNNNAAAAAAAAAAD OO TONAO
0000000000000 000000000000N00000NO00ON0AOOONOONOA0000A0O0A
NI RN R N A N R R R A N S IR BT R R AR (N
SI51S151 51 SIS R N a2l =) =101 2151 T2 S S ST o] Sf of B 2 2 ol DiT o} S o} Of T o} @ Ol Ol 80| < <l | PeAsareFo2
S%SS?%Sﬁgq\,\wuﬁﬁg }%%%NHC’“RR‘CQ"”N”SQwZ oy ol ol of Aol
S 3 S 4 Bis By pas s B B B R B B B B Bt Bt %#gt S 3 3 %1&%%%%##
Q0§08 OF OF OF OF § OFf Of O [a} ﬁ‘DD of0] 0O O O O O qojoioio; 0O O OF OF O3 Of Of OF O O O [al{a)fa o} [a] [al[a) Ja!
IIIII\\\;IL\\\IXII/\‘X)VIIL\))IIj\\\IIIII IIL\\\III\)\IIII
N\

CPU GTL REFERNCE VOLTAGE BLOCK

VCCP
R66
2/3/cep 499RST
GTLREF1
o= C46 = CA7 = C66 R67
220P 220P 105P 100RST
VCCP
R13
2/3*Veep X_49.9
GILREF2
= C38 I C37 I C13 R14
X 220p; X _220MX_1u X_ 100

Every pin put one 220pF cap nearit.

Trace Width 10mils, Space 15mils.

Keep the voltage dividers within 1.5 inch es of the
first GTLREF Pin

CPU ITPBLOCK
PP
75

L AL
"

ITP_TMS R17

0 VCCP

ITP_TDO R18

ITP_TDI R20 , 150

ITP_TRST# R 1 4n
ITP_TCK R19

——

ALL COMPONENTS CLOSE TO CPU

CPU STRAPPING RESISTORS

PROCHOT# R9 62
CPU GD o veer
TR0 TR A ORaT
PR TR g ORST
THERMIRIPE A6 a7
HINIT# R32 AANA
BPM#O R28 499RST
BEVIL o5 N IOIRET veee
EPViA R3L 499RST.
BPVIS RIS ¢ CA90RST
Title Rev
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vccP

106P/1206

C59

Cce4
106P/1206

0cav

e (O CC VD (22)

€2av

CPU VOLTAGE BLOCK

rav

il oIl o

o
N

LJf LUSLULUIRLIE ORI LB AL L

ol

s}

ol soloot of il iniion

ol
@OI0] VJOI0; OIO;

o

ol

i
Lil

ool winlo)

< << (< < <

of
LU LU f ook

i

:

l lc
o
O}0] Wiufluil) Wi

< <(<(!<!<<(<(<( <<

L} <) i< <} <]

veep o
U3

17dOI-00A
OddAIN-O0A

dIN-DOA

O0A
DJ0A
DJ0A
J0A
O0A
D0A
D0A
O0A
J0A
DO0A
DJ0A
O0A
J0A
DO0A
D0A

Rev
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X_106P/1206
X_106P/1206
X_106P/1206
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i
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PLACE CAPS WITHIN CPU CAVITY SOLDER

CB56

CB21

106P/1206
X_106P/1206
X_106P/1206

CB42

106P/1206

CB15
106P/1206

CcB27

106P/1206

CB22

106P/1206

CB44

olmla N
OO L L

Reserve if necessary.

vcer

[a)

T
&)

CPU DECOUPLING CAPACITORS

e

010} OJOJO] OJOIOIOT VO]

]

of
ol

VCCP

I
ik

VCCP

PLACE CAPS WITHIN CPU CAVITY

X_106P/1206

CB18

VCCP

L} ]

CB52
106P/1206
CB31
106P/1206
CB54
X_106P/1206

e

D10

VCCP




I 1

HA3, T
{6} HA#[3.31] <<———\ AT 20| HAS# HO ST /——~<<HD17{0..63] & VCC_AGPO-—4
FAS o
R A
/—————————H HAG#
A HA7
A HAB#
HAZI0 4, HASH
AT HAL0#
vy S0 HALLH#
HAILS P3| HAL2#
R HAL3#
/AAS HAL4#
FAZIGS
FAZLT 4y} HALG!
FIAVLE V4| HALT
FARTS Vo] HALB#
FAZZ0 Ha1o#
FADT 20 HAZO#
2} HAZL#
7 Joo| Az
f—T7 My, HAZ3#
AR I3, HA2H
HA#6 A5
/'—_'_...-M27 HA26
AADE HA27#
ETNize) Go0| HAosH VTTL
s """H'Nxao""""""""'M'?" HA20# AR
HAZSL 75| HASO?
=0 A1
vz V_DIMM
{6} HBRHO BRO#
{6} HBNRY# = BaR#
{6} HBPRI BPRI#
{6} HLOCKs# HLOCK#
{6} HADS# & ADS#
FIRE
{6} HREQ#[O. 4] << 0 7| HREQO#
&7A| HREQL#
HREQ2H#
HREQ3#
HREQa#
{6} HIT#k V| HIT#
{6} _HITM: VAo HITM#
{6} HDEFER# emmmmremrermmmmnmemememeet 0l DEFERS
©} DY# HTRDY#
6 HRS#0.2] & i RSO#
FRS72 RS1#
RS2#
{6} HDBSY#: -——————.———\@0\/ DBSY#
{6} HDRDY# {&mmmee Mo} Sonve
© HADSTB#OEE——————-—-—&! HAD_STBO#
{6} HADSTB#L &irmmermmmmmmmmmomemmeeee Nl 105 o1 HDS6¢ PARTE T}
HD57# PRSI
{6} HDSTBNHO emmmmmmmmmeeee—20l |y STENOH HD58# P D0\
{6} HDSTBPAH0 (Gfemrmmeoe-B00l {1y S0 HD50# PAEL R\
{6} HDSTBN#L ——————-—-;—E—? HD_STBN1# HDOO# P ART7— HDiGL
{6} HDSTBP#L AE1| HD_STBP1# HDG1# P A}
{6} HDSTBN#2 ADT1C| HD_STBN2# HDG2# FAE TS D63
{6} HDSTBP#2 ACTE| HD_STBP2# HDE3# P
{6} HDSTBN#3 ACTR| HD_STBN3# P22
{6} HDSTBP#3: Clo) HD_STBP3# 66ING—35= MCH 66 {5}
RSTIN# PRET7 CIRST#1 {17,18,19,22}
{6} HDBI#{0.3] (& DBIO# CPURST# CPURST# {6} VIT GN
DBI1# M HVREF VTT _GND2
o2 ree e
H_VREF.
A 250
{5} MCHCLK oo 3B H VREF3HA5 T X_100P
ORIV ST S H_VREF4 e
H_RCOMPO Hfmow—
H_RCOMPL H_SWNGL
HLI0.10] HL[Q..10]
{12} HL[D.10] & HIO
o HUB LINK
HI2
HI3
HI4
HIS Wl ReF |-P28 HUB_MREF
N2S L
{12} HL_STi HI_STB
(12} HL_STB# Qoo N2l "y HL_RoomP R RIBAAAO2S] et 8
o M8 125
VCCP VTT VCC1 8 VCC1.8
T POWER  Yousii3
AA9 N2
ABS |V VCCi_g N3
AB18 | V VOCL 81 o6
ABo0 VTT VCCL 815
VIT RSVD
ACIO G10
ADI8 | V RSVD "F6
AD20 |V RSVD " 725
AET9 |V RSVD 7153
VIT RSVD
AEZL VIT D Gle
AF18 GL7
AE20 1 V RSVD 7
i RRé\S/\L{g Ker
AG21 K23
AG3 |V RSVDS 755
A5 VIT RSVDY
ARV AD26
AR31 Y N0 Apo7
-NZER pyh Ne1 -AR2L
SIBABEED

MCH REFERENCE BLOCK

VIT1 L1 _ryn4.7u-10% 6 \VCC_AGP

CB98 126 C129
VIT GNDL ] 104P X 220-1208] 106P/1206

VIT2 N . L10 ,.T,,zwu 10%

2 S—

|.ABS ____J

i

F

|

gl

R

:

i

i

AD10

i

VCC_AGP
899 —L

Cl
VTT_GND2 104P —]I P/1206 X22u-121x3

Trace/Space=5/10mils <1.5"

R112
301RST

HSWNG
ce8 _j_ cl2 cuol
104P 5 103P

R116
I I 150RST

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

vVceP

R84
49.9RST
HVREF

103F"j‘ lOBF"J‘ 103P'J‘ ch_cgl J- ?gxosRSTJ-%fP
A A A A

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

VCC1_8
o

R153
150RST

HUB_MREF

C139 _i_ R150

_I_MP I_ 150RST
Place 0.01uF Cap. as Close as possible to MCH
Trace width use 15 mils and 15mils space

MCH Trace Decoupling Capacitors

vcer vcer V%CLB

CB16 cB65 cB138
X 0.1u X 0.1u 104P
CB10 CB47
X 0.1u X_0.1u
CB26 CBS5 &
X_0.1u X 0.1u

s CB62

X 01u MCH & ICH2

ADDRESS =
DATA
Title Rev
Mi cro-Star MS-6507E 10
Document Numt
Brookdale MCH1
Last Revision

Date:
Monday, April 15, 2002 Sheet g o 37
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trace

u7B
. MD[O..63]<<~_\ o DDR E12 DDRMAQ DDRVIAD.12] {1011} MCH MEMORY CLOCK RC CIRCUITS MCH REFERENCE VOLTAGE
NDZ c2
= DDR VTT
MD5 r
CB110
7 _‘H‘luap
: . i DIMMREF
T |-
S 5571 SDQ11
— —MrRcOMP__ | ME.O.OT*
C248 7= C122
Ix_o.l 104P
=+ c
X_104P S
CS#0..3] <CS#[O 3] {1011}

MCH_DECOUPLING CAPACITOR

V(DX P
«cBo.7 11 VCCL 8 VCC AGP V_DIMM
104P CB108 CB109 CB91
CB93 104P 104P 104P
104P CB107 CB106 CB102
CB9% 104P 104P 104P
SDQS(0.8] {4 Coon ! s v
106P/1206 CB105 CcB&4
104P 104P
X_106P/1206 CB97 CB77
DCLKO {10} loap (l:g".;
DCLK#0 {10} - e
o CB81
DCLK#1 {10} Coen
LK2 {10}
DCLK#2 {10} C136 104P AGPREF
e INSE | EC -
LK#3 {10}
DCLK4 {10}
LK#4 {10}
JDCLKS {10}
DCLK#5 {10}

G23 DDRCKEO {1011}
I B I o e o — :
SO G s DDRCKEL {1011}
SCKE2 53 —PPReRES———————<\.DDRCKE2 {10,11}
SCKE3 DDRCKE3 {1011}

5020

SRAS# 32%1 CLASA#SV RASA# {10,11}
Scas# P e CASA# {10,11}
SWE# pGLL EA# {1011}

Gl2___BSO V_DIMM
i N — = a
' 5020 B208 X 0du 5020
328 MRCOMP. [
SM_RCOMP | 5020 8204 X 0lu 5020
G 29 SM_REF
— Y= e .
1" Trace RCVENOUT# SD_REF1 L
GADO Ro7 5020
s} GAD[O.Y31]<<-————~ G ADO s |
A B2 G ad1 AGP “G_IRDY# o
A o] G_AD2 G_TRDY# -
CAD? T567] GAD3 G_DEVSEL#
Al 7577 G_AD4 G_STOP#
Al 027 g,% G_PAR
Al >/ i-
CADE Vhe| G D7 Trisstated  ; peg, pACH GREQ# {15}
SADY 57| GADS during  —— G GNTHP ‘GGNT # {15}
ADTO 557 G.AD9 RSTIN#
023 gfgﬁ assertion gw <SBA[0»7] {15}
ng G_AD12 sBA2
55 G_AD13 SBA3
oa] G AD14 SBA4
571 G.ADI5 SBAS
V56| GAD16 SBAG
AAS8] G AD17 SBA7
A5 | G /D18 AF2T.
AB>>| G_AD19 SB_STB [355¢ B_STB {15}
Rasy] G AD20 SB_STBH# P B_STB# {15}
G_AD2L
Asgg &z STolAG2S__STO sT0.2 B15)
AB>] G AD23 ST1
L83 CTAD24 sT2
ARSE] G AD25 Roa
osa| G.AD26 AD_STBO f-=5> GAD_STED {15}
ACo5 | G AD27 AD_STBO# PR&S7 GAD_STBAO {15}
A G AD28 AD_STBI A58 ‘GAD_STBL {15}
G_AD29 AD_STBI# P ‘GAD_STB#1 {15}

AC22.
AD24 | G AD30

{15} GC_BE#{0. 3¢

. el — ™
RBF#|
AE23 .
& gm0 WBF# P . T BF# {15} Micro-Star MS-6507E

| Doctment Number
G_C/BE3# G_RCOMP
- S AL SN X Brookdale MCH 2
82845E-E0 Last Revision Date:

Monday, April 15, 2002 Sheet g
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5/22 update, N .
N PP . . V_DIMM V_DIMM
V_DIMM X
T sl sl NSRRI NEl  folololoBIRRIS oy
wofeudo] e ol I DISIRkS SIS ol ololinl Sl QIS DIMM2 1000u X_1000u NI DO o AR ~{oof <Htool e ittt
Nt o i A A1 o At NG 151 i . o=
2222229220999992 08832818
2888232823338288 8685855828 DDRMAAD 4,0 0000000000000000 >>3>5535> 12 DDRVIDO
DDRMAAQ 48 0000000000000 Q00 >>335555> 2 DDRMDO {ODRVDD.63] {11} DDRMAAL 43 S>>>>>>>>>>>>>>> 4 DDRVIDIL
DDRMAAL R 1A0 5353555555555 55> DO DDRVIDL / < - DDRMAAZ 71 1 AL Dlig DDRVIDZ
DDRNVAAZ 1AL =3 DORVD? DDRNAAS A2 D215 DORVDS
DDRVAAS 0| A2 D2 DDRVD3 DDRVAAZ 57| A3 D354~ DORVIDA
DDRVIAAL 37 A3 D3 "97~ " DDRVIDA DDRVIAAS 7 K D465 DDRVIDS
DDRMAAS E- R D4ros DDRVIDS DDRMAAG o5 | AS D5 gg DDRVIDG
DDRNVARS 1251 A5 D5 98 ORNIDE DDRNAAT 2971 A6 D6 190~ DRV
DDRVAAT 29| A6 D6 "9~ DDRVDY DDRVAAS i A7 D735 DDRVDS
DDRMAAS 10 | A7 D775 DDRVIDS DDRMAAD 571 A8 D813 DDRVDO
AAS 27| A8 D813 DDRMAAIO 1411 A9 D919 10
1414 A9 D919 0 DDRMAALTL 1181 A0 D106 1T
DDRVAALL 118 | A10 D10 55 DDRMDIL DDRMAALZ 115 | ALL D116 DDRVDI2
DORMAALS 115 AL D11 105 DORNVDL. 1031 A12 D12 766 DORVDIS.
103 A12 D12 706 3 x* AL3 D13 769 14
x* A3 D13 7769 14 911} DDR DDRBSO 59 D1417719
DDRBSO 59 D14 175 DDRMDI5 o DDRBSE"?; DDRBSL o | BAO DI5153 DDRMDIG
DDORBSL. 57| BAO D15 38 DDRMDIG N by 113 BAL D16 54— DDRVDLY
51 BAL D16 |51 T\ BA2 D17 55
r BA2 B}; 28 18 DDRCSHO 1574 =eeeee gg
== DDRCS#2 157, == "3 DDRNVIDIO N ORI S0 3
DDRCS#3 g &0 D19 7714 DDRVDZ0__N] 7] €S D20 1777
2P| CSL_ D20 [-575 " BORMOT }%——%1 NC/CS2 D21 =57
@ NCICS2 D21 5T BORNIDZE N 1% NCicS3 D22 555
NC/Cs3 D22 I3 DORMDZS. o7 D23133
o D23 |55 SOV N DQMO D24 [~%5
oo o - o i
119 39 DDRVIDZG 129 20
29| bm2 D26 120 DORMDIZ N 49| bQM3 224
149 | DQM3 D27 1356 DDRVDZS N\ 150 | DQM4 D285 DDRVD29
159 M4 D28 115 DDRMDZO__N 160 | DOMS D29 131 BORNVIDD
169 | DQMS D29 73T DDRVDI0__\| T77| DQM6 D30 733 DDRVDAL
177 | DQM6 133 DDRMDAL N\, 140 | DQM7 D313 DORMDE2
140°| bQM7 D31 53 DORVDZ N I DQme D32 158 DORVDE.
I DQm8 D32 155 OORMDES. N DDRWEA# P D33
e DDRWEA# 63y v D33 57 DDRVID3A__N| DDRCASAY. Wl D341766
DDRCASAR WE, D34 55 DDRVMDES -\ DDRRASAT 154 CAS D35 78
DORRASAZ @ el D35 1126 DRV N RAS D36 747
RAS D36 727 DDRVDZ7 N DDRCKEQ 21 D3717786
DDRCKE2 o1 D37 M50 DDRVMDES -\ DDRCKEL 711 | CKEO D38 151
B% 151 DDRVDI0__N] CKEL e
61 DDRVDA0 N 16 64 DDRVIDAL
D40 er DDRMDAL 9 DOLKIR 17 | GKODNU Dal—es DDRMDA2
{9} DCLKA ] D41 {9} DCLK#L CKO/DNU D42
17 68 DDRVIDIZ. 137 69 DDRVIAS
) DLk, CKODNU D42 55— BORMG, 5 DOLKO T3] QK D43 185 BORNIDM,
{9} DCLK3, D43 {9} DCLKAO, CK1 D44
& ool 13 153 DDRVDAA N 3 76 155 DDRMIZG
%] 1 D44 = BORVE N 75| SKgDNU D45 [~ 5 BORV6
{9} DCl T ] D45 5T = {9} DCLK# CK2/DNU D46 755 =
{9} DCLK#5, CK2/DNU D46 155 RMDA7 MDQS0 5 D775
MDQS0 5 D475 R MDOST 14| DRSO D417
MDUST 74§ DQ Dag 73 R N —MDOS2""551 DQS1 D49 |55 T
—WDOST 35 DQSL D49 |55 RVDS0 N TVIDUSI 36| DRS2 D501 DDRMD51
OS] DOS2 D50 |45 RVDST OS] DQS3 D51 [
VDS 56| DQS3 D51 165 DORMIDSZ__ N VDUS5 67, DQS4 D52 166 DORMIDES.
VDUSS 67| b4 D52 1166 DORMDS3. N VIDUSG 78] DRSS D53 1176 DORMDSA
78| DRSS D53 770~ DDRVIDbA. VDOST 86 | DQS6 D54 77T DDRVIDSS
MDQS7 86 | DQS6 D54 351 DDRMDS5 N\, MDQSS 77 | DQS7 D55 153 DDRVIDS6
a7 %g; % 83 DDRVDSE N bQss ED,? 84 DDRVIDG?
84 DDRVDS7 N SMBDATA IO 91 87 DRSS
SMBDATA SO o1 D57 57" DDRMIEE -\ (5{-51%81%522}2}5"5"33@[@—'% SMECLK 150 5| SDA DS8 5™ DDRMIDL0.
SMBCLK 190 92| SDA D58 188 e - SCcL D591777
ScL D59 (57 181 D60 T
1 D60 |72 T I 6] SA0 D6L
V_DIMM 18| SAO D61 562 J 1831 SAL D62 DDRVIDGS.
I551 SAL D62 75 TR sA2 D63
s pes = DMMREE 1] |42 DORCEO
DIMMREE 1 a4 DDRCBO 5 | VREF CBO7= DORCBL.
% VREF CBO 75 X-fg5] VDDID CB1 {25 "DDRCEZ
X-{g5| VDDID CB1 {75 VCC3  Ommmmmmmmmmmmmeeeeee =22 VDDSPD CB2 &7
P A 7§
vees VDDSPD CB2 |27 BORCES 9 CB3 1131 DDRCBA
9 CB3 37— DDRCB X151 NC CBA 35
X7 NC CBA4 135 DDRCES X3 NG CB5
il 135 101 22
To1 | NC CB5 ["125 DDRCES X NC CB6 124 DDRCE7
1051 NC CB6 {4t 751 NC cB7
1731 NS cB7 167 NG 0000000000000000000000 0_WP
&16r] NS [aYaYaYaYaYaYalatataWaVaVaWa¥aYa¥aVatalaFatal 90 ____ WP R42 V_DIMM X NCFETEN 222 22222222222222222z2z2z WP
FTHNCFETEN 2222222222222 222252252 wp "7\~ GO0 000BO0EBOEBOE B0 00
BO0000BO0EBOEBBEBEB000 =
Ny ite] S DIMM-D184-BK
V_DIMM DIMM-D184-BK
Address = A2 -
o . DDRCBO Address = AO
- DDRRASA#
150RST DORCASAT % DDRRASA% {011}
SRR IODDRCASA# {911}
DIMMREF. DORMAAD. 2T 6 DDRWEA# {9.11)
DIMMREF| RO g DDRVMAAD. 12] (9,11}
—MDI063]____SSMppo.63] {911} i
R152 cl43  |c142 MDQSI0..8] .
= —EbAlHmoasio.g) Mi cro-Star MS-6507E
{DDRCB.7] {11} - SosreT NGRS
p lace near DIMML DDRCS#H0..3] DDRCS#0.3] {9,11} DIMM1&2
= == DDRCKEIQ. 3] BgDDRCKE[d 3) {9' 11} Last Revision Date:
" Monday, April 15, 2002 Sheet
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0 DDRCS#0 Cs#0
RNS3 DDRCS#2 CSi2
DDRCS#] CSF
8P4R-10 DDRCS#3 CS#3
RN48 <csu[o 3] {9.10}
8P4R-10 CHIPSET
- = Rnad pores#0..3] (9,10}
RN DDR DIMM
TN 8P4R-10
RN40
RN27
8P4R-10 8P4R-10
cB2
RN38 a
CB3
8P4R-10 CBY
C
RN36 CBS
Cl
8P4R-10 CB1 CHIPSET
L RN34 e (9
25_\\ 8P4R-10 7 10}
RN32 DDR DIMM
8P4R-10
M RN23 050 R140 KA A,
MDOST_R135 _c%aa
8P4R-10 ]QS?_BJJ.H_lW
s 053 _RBT __RAA
RN20 DQS4_RA4
MDOS5 R54— AR
8P4R-10 MDOSE_R50_ QA
MDQST R4
RN17 MDOSE R75— R
8P4R-10 SRQI0-BLsposio. 8] (o}
s Kvesio. 8 {10} CRZ4 4y 104P
DDR DIMM L
- CRI9 1 0.
8P4R-10 t 4P
5 RN10 CB8S 3¢ B04P
D&5 55_\\ v
51 51 8P4R-10 cB87 Ly hosp
1 Z
49 49 RN14 cB94 hoap
52 57\ pomsiememet: -t
B 8P4R-10 o100y hosp
62 62 N
DEg N RNG ceR__y 0ap
55-\ V_DIMM Tk
8P4R-10 CBI2 4y Ho4p
t
VAT RN CB25 4 04pP
DSE v
57 8P4R-10 cB39 4y hoap
t
CRS1 5. B04p
DDRMD[0..63 v
Neeeen RRMDIO O3 DDRMDI0..63] {10} CREOy 04P
b MDA iD[0..63] {9} tt
CB63 11 HO04P
i
CBE6 ¢ Hoap
DDR DIMM CHIPSET tt
DDRMAAQ. DDRMAO
DDRMAAL DDRMAL
DDRMAA?. DDRMA2 (9,10} DDRWEA# ((—DRRWEA? WEAS _ (wenn (9,10}
DDRMAAS. DDRMA3
nneMAAL DDRMA4 {9,10} DDRCASA# (-RORCASAY CASAL CASA# {9,10}
DDRMAS :
DDRMAAS (9,10} DDRRASA# (C—-DRRRRASA# RASM_rasas (9,10}
DDRMAAG DDRMAG (9.10) DDRES0 e 2RRES e B0 S0 (9,20)
DDRMAAT. DDRMAT
- [ (9,10} DDRBS1 G—DRRESL e BSL (9,10}
DDR DIMM CHIPSET
DRRMAAD. DRRMAQ
Short _
DDRMAAL0 DDRMAL10 trace,resistors
DDRMAALL DDRMA1L TBD
DDRMAAL DDRMAL2
e DDRMAA[0..12] {9,10}

DDRMA[0..12] {9,10}

DDR TERMINATION

DRR_VTT DRR_VTT
DDR_VTT DDR_VTT
4 claa X_106P/1206 ci34 106P/1206
ol 1
DDR 1 C 3 RN25 c123 104P. €120 X_104)
oY RN50 c 5 8P4R-68
DDR 5 8P4R-68 C A Cl117 104P C116 X_104]
DDR 7 CB1 T
- CRQ. RN28 Cl15 1040 113 10,
DDR RN54 CBS 5 M 8P4R-68
DDRMD. A 8P4R-68 CRZ 109 104P G106 10,
R
c105 104p. c102 X_10
DORMD A RN4S
8P4R-68 Loores(o.) (10) cot 104p c132 X_104
T T c96 X_10 c86 104P,
0 3 RN42 DDR_VTT
5 8P4R-68 €29 10 ca 10
m—1 1101 ooss B i ca L0z ca w0
1 RN37 52 T
Db 8P4R-68 {10} MDQS2 0951 AN 7]
{10) MDQS1E—F T AN A
&g% mgggg 0S7__R4 ;{\‘AA 74 DDR_VTT = DRR_VTT ES
DD, RN35 QSA 4
8P4R-68 {10} MDQS6 W c82 106P/1206 c24 106P/1206
1 (o} 104P C81 104P
3 RN33 DDR_VTT
S ¥ 8P4R-68 c4 104P CR0. 10,
i MDOSS 1rx 2
{10} MDQS5
T v (9,10} DDROSH2 & NG s ca3 X_10 ca0 X_10
{9,10} DDRCS#3, 4
D 5 A 8P4R-68 (10} MDQS“/I MDOS4 7 ‘\M 8 8P4R-47 CiT 104P C76 X_104]
©10) DDRCSHD;; DDRCS#0 :: : R52 | 47 c12 104p c1s 104P,
RN19 ’ : DDRCS#1 RS1 47
A 8P4R-68 19,10} DDRCS#1, cal 104P Cl4 10.
DDRCKE3 1rx 2
:xg( 4 RN39 ca1 104p c 104p.
RN21 DDRCKE? ERTV VI 8P4R-47
8P4R-68 DDRCKET NN ci27 104p c1o 104P,
1 T c68 X_10 c39 X_104)
RN18
DDRMDA4 5 8P4R-68 Koorexero.3] 19,10} CB23 1, 104P c62 X_104)
DDRMD40 7 T
RN13
TS} A 8P4R-68 DDR_VTT
BORID c6s 104p
DDRID RN11
DDR 8P4R-68 c61 104P.
DORN N
bD T €60, X_10
3 RN8
5 ~ 8P4R-68 cs 1040
7
T c 10
3 RN7
DD 5 8P4R-68 C52 104P
a Command Signals
T DDR_VTT cs1 104p
RNS
5 8P4R-68 (9,10) DDRBSO (4-DDRBSO__ RELK A A__56 €130 X_104]
7 {910 DDRB1 SP-DDRBSL  R60 Q%R 56 o N
{9,10) DDRWEA# {e—DRRWEAL _ RABA A A58
(9.10) DDRCASAY (&) RCASAZ _R55 56 o N
~-LEMBIO.63L ppRMD(0. 63] (10} L HAL—2
- CAA—DE
A 56
DDRN na__ﬂm
DDRM RE0 56
= 786 56
T AN
DDRM R89 56
B R10Dq T
DDRI RO3 56
DDRMAAS___RIO: 56
RMAAIL RLIG A3,
(9,10} DDRMAA(D. 12] Py-—-PRRMARID.12
Title Rev
Micro-Star MS-6507E 1.0
Document Number
DDR DAMPING
Last Revision Date.
Monday, April 15, 2002 Sheet 11 of 31




ICH4 PCI/HUB LINK / CPU / LAN / INTERRUPT SIGNALS
Smi_, Rowm, (3 e 6 ICH4 STRAPPING RESISTORS
CT6g] 00
VCC_AGP vees VCCL 5SB VCe3 SB -
EE DOUT _ R2 10K
N &
O]t 4 00} oo Ol Ojojool Vit Of<t 100] | <
=i IOl Oleui—lol Sl S leifi koo —in~foolo)
D> << i THT i DIS>> Wil Wi Ol el Wil Lo o SIS )
ADO e & Reserved pull-down resistor for ICH4
{1617} AD[31"D]O~'\ st K1 Ao 100100 IDIDID, O AN OO OODDHDED DI IDDID DO OEOO OO ODDD o - reserved function straps.
ADZ Ay D0000B0D 0OBOBEBEBBH000 BORVE VDD VAR DRDBDBD ey >
ADS KI]AD2Z 50000000 0000000000000000 22202200 2DD22D22D0D W21 FINIT# {19}
ADA G51AD8 335353335 333533353335333533335 00000000 0onn0onnonn IGNNE#PTS 60.4RST,
AT ] AD4 00000000 VOOVOVVOOQ INIT# PABSRINTR COARST, HINIT# {6
B ] ADS 00000000 0000000000 INTR HOSE—RAM SoTRateINTR {6}
e HE 06 5335553555 3553535353555 NMI 555 o {6}
ADS K2 | AD7 S v — 604RST:
A% Leape sl ics P —rpprery B BO4RST) 1oL 5 ICH4 PULL-UP/DOWN RESISTORS
D10 1] AD9 RCIN# Py S = AS0CATES )2&206 i s
ZADIL (% gﬁ AzoeAg(FE o@%( {18
THERMTRIR#
Ao Al THRMTRIPE P&  THERMTRIR# {6} er-0p
ADI4 AD13 HLO FERRA R &2
o [} vy Hio FL2 HL.10] {8} SOARET. veer
AD16 ADL5 HI1
ADL7 AD16 HI2
0 o e
ADIO SERIR R 2K
Yo%) AD19 HIS KB _RSTZ AN L o Ve
AT g%g H:? AOOCATEL _ROA LB
A V| AD2 HI8 This resistor less than 0.5" __M“_E_E_E_Q’ﬁ._ﬁé&(q R —
RO AD23 HI9 . N
o 5 AD24 HI20 from ICH use 15 mils trace
Ao E1] AD25 HILL T
A HI_STB {56 HL_STB {8 APIC DO R2 10K
/AR D3] AD27 HL_STBY Prog M,ZRSTzzHL STB# {8 APIC DL D oK
7 T HLCOMP |-y 0eial s
s I HLSWING I"0p3—] _HUB IREF =~
R P4 ] AD30 HIREF [~
AD31 D5
PIRQA# P& INTA# {1516}
{1617} C_BE#3.0] PIRQB# P INTB# {1516}
PIRQCH P73 INTC# {16}
PIROD# INTD# {16,17}
IRQ14 22113 IRQ14 {5}
IRQ15 I"319 APICCIK IRQ15 {5
PSS el — ICH4 REFERENCE VOLTAGE
IR0 TR2D APIC DL
SERRQ 2 — -~ SERIRQ {18}
PRE
ReQos PSS EREa e PREQHO {16}
REQI# PE5 BRE <, PREQ#1 {16}
REQ2# P == PRECS $ PREQ#2 {16}
REQ3# PEg——prrom <\ PREQR 17}
Qt B5, REQ4# VCC_AGP
bl GPIOOREQA¥# GPIOUREQBHREGSH PR EEER e PREGHS (16) o
>l Gpio16/aNTAH
Ps GO PER——HENTR———3) PeNTHO 0
{5} ICH_PCLK Jpemmmemmmmemmmemeeemeeeee2-b PCICLK GNT1# Dottt ey PGNTH#1 {16}
AT PONT7Z2 R DONTA (11 lSORST
R342, , 33 GNT2# P PONTZS 7 {164
§22% EE’I\‘REITS &E 5 Ol PCIRST# GNT3# P PGNT#3 {17} HUB_IREF.
R GNT4# PEa—X v
(1322) RSMRST—EERANX O T Y80l | o RsTH GPIOL7IGNTBAHIGNT5# P EENIED 35 PGS (16) L l
D10 c
{19} EE_EECSEmrmmrrmmmmmmmmmmme—m—B3 EE CS LAN_CLKS ELAN CLK {19}
{19} EE DI EE_DIN LAN RSTSYNC /B\io >> ELAN SYNC {19} C169 I 01721 01731 150RST
Q9] EE I EE_DOUT LAN_RXDO ELANRXDO {19} B B s
{19} EE_SHCLK« PEE_SHCLK LAN_RXDL FATT & ELAN RXDL {19} 03P 103P
O HNMION VPO AN FWONVNO HNN WO VDO HN® FTWON LAN RXD2 515 ELAN_RXD2 {19} =
HNO LVOR VO AAA AAAT TATNNNNNNNNAD DOQ DDRDDNF ITIT IXIT AN TXDO ELAN_TXDO {19}
[ajalaNalalalaNalalajalalaNalalalaNalalaNalalaNaYalaYaYalafajalalaNalalalaYaYalaNalalaNaYaYa)a) — C10
ZZZZZ2ZZ22ZZZZZ22Z2ZZ 2222222222222 2222222222222 ZZZZ LANTXDI [Ryp 3> ELAN TXD1 {19} " "
000 00RO GO0 FIEHLD OO OOO OOV O OO0 VOO OOTO GO0 OO0 OOV LANTXD2 s ELAN_TXD2 {19} Place Cap. as Close as possible to ICH4 < 0.25
\ T N ) ) .
<< <jmien} OJOJOI0} OO (o) Ao
<RI LR (<< <l <l <f< aiBioo|ooo] Slalal alalaio i 82801DBAL Trace width use 12 mils and 10mils space
Ar
ICH4 DECOUPLING CAPACITORS Place one 0.1u close to ICH4 <100 mil
R - _ Pin K23 Pin C23 Pin C22 Pin C22 Pin T23 Pin N23 Pin Al16 Pin AC1
Pin Al Pin H1 Pin AC10 VCC_AGP VCC_AGP VCC_AGP VCCl 558
vces
Pin A4 Pin T1 Pin AC18
.
CB143 = CB142 F C140 cB144 < CBI18S L ceiea E MICRO-STAR INT'L CO.,LTD.
T= CB145 &= CB176 W= CBI184 = CB186 &= CB169 &= CBIS6 X_0.1u X 0lu | 103P 104P 104P X_104P
X 0lu | 104P 104P X 0lu | X O0lu | 104P ITile
4 o4 ICH4 PCI & HI & LAN
- ze Document Number
FOR Core Logic FOR PLL FOR Hub Interface MS-6507E

NMonday, Apil 15,2002 Fhest 1 o




Ver:08 VCCs_SB veel 8 s,
vees A Ve v e *Put a GND P der X'TAL
RTC_VCC VCC1_5SB ool ut a ane under X'
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AGP UNIVERSAL 2X/4X SLOT(AGP VER:2.0 COMPLY)
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TROVE T RNS8 {12} PRE PREG 3 LG4 RNG2 1 N N AT 3 a2 RN6O ° 12v +12v °
TROYZ W gPar27k 12 PREOTT 5 L4451 8Par27K {1215 NTDF 5 15 sPar82K
A-Sd {12} PRE NAA-S o {1217} INTD# INAK-S—d
FRAVEZ W) {12} PRE PREO Tl 13 INTE NTEZ 7% CB194 CB195 CB200
SERRZ — (1215 INTI INTBH 1 5%t 2 d CB162 CB189 104P X 01u 104P
PERRY N RNS9 (317 INTRARZINTEA 314 RN6L 104P X_01u cB163 CB166 CB192
PLOCKE W 8PAR-2.7K 13 INT INTHZ 5156 8PAR-8.2K J CB180 CB190 X_0du 104P 104P
STOPZ & {13 INTOARE-INIGE 7| X _01u X_0.1u Cis
pas L6 4y CB191 CB181 X_01u
104P X_0.1u =
4 CB158 CB160
104P X_100p
4 CB177 CB165
X_01u 104P A
CB193 CB178
T X0 X_100p " MICRO-STAR INT'L CO.,LTD.
Ly CB159
X_100p e
PCISLOT 182&3
ze Document Number ev
MS-6507E o
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'VDD33

1K

15K

THIS DEVICE SHOULD BE PLACED AS CLOSE AS POSSIBLE TO
THE CRYSTAL INPUT PINS OF THE ETHERNET CONTROLLER

Y1 USED. KEEP TRACES SHORT AS POSSIBLE.

i1

C165 VDD33

2P 27P
R201
5.6KST

3 PME# (12,1516}

INRIN
[}
~

VDD25

I 01791 C170

I 104P 104P

Dt
D-
RXIN-

C182
104P

C186

DC3
104P 104P

C191 C166
104P 104P

SPDLED

VDI

7.
7
vd
7.
7
7!

ACTLED

{12,16} INTD#

T@T&SSSE RIRIB 91218 BRI YR RITR BRIB

ISOLATEB
GND
TXD+
TXD-
AVDD

NC

RXIN+

a&sgfig

g

N

N
S IRINIG R

N

3163 RIS Q88

B INRBE

1011

> PERR# {12,16}

AR {12,16}
TOP# (12,16}
EVSEL# {12,16}
TRDY# {1216}
RDVY# {12,16}
RAME# {12,16}

a
g
s
(i
v
N
{e)
(<
fad
Stay
hi

a9 O

L2,

T

cis1
I_map

LAN = INTF#
MODEM = INTD#
IDSEL = AD29
MASTER = PREQ3

I>SERR# {12,16}

voD3ap— B

12 s
FB12

VCCe3 sB

EC5
ELS10/16-B

Q19
X_2SB1197K

VDD25 \VDD25

Ver:0B

2 MC_SYNC
NC_DOUT.

-
5 “>-MONO_PHONE {14}

o1

po~NOwR %
-

KB owosn

YJ206-1

12,16} AD[3L0] ADI310]

{1216} C_BE#EOL BRI

LAN_USB1B

T
MBER-.

TDC

TIXD+. X

XD

TX-

RXIN+ RX+

RD)

RXIN- RD+ RX+ "5 RX-

RDC RXC

R198

R199 :y R56 R57
49.9RSTY 499RST| § 499RST,

49.9RST

TS6121C

g 1L UL

ci163
104P

NEAR PHY

104P

b0
b

R47,

VDo) SPDLED

RN12
8P4R-75

LANGND,

l

20,

USBLAN

A

LwsiP MICRO-STAR INT'L CO.,LTD.

itle
PCILAN CONTROLLER

Document Number
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1.0
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LPC SUPER I/O W83627HF

w9
{81722} PCIRST# :;1] LRESET# DRVDENO KDRVDENO {24
{5} SIO_PCIK 5] LOLK DRVDENL -5—X
{12} SERI 551 SERRQ INDEX# > INDEX# {24}
1310 {13} LDR 551 LDRQ# MOA# MOT_A# {24}
{1319} LFRAME#FWI LFRAME# DSB# DRV B {24}
” DoAH DRV A {24}
82 13% LADVFWH: 2 St g‘gl#;?ﬁg)
{1319} LAD2/FWH. = e o STEP# {24}
. LAD2 STEP#
{1319} LADIFWH; 24 'aD3 WRDATA# [ oTen
WE# i
{14y JYS_AX2 il 5> GPx2P15/GP14 TRACKO# |5 TRACKO# {24}
{14} Jvs_AX VS Poo 18] GPYUGP15 WP# FDD_WP# {24}
{14} JvS_PBI Va1 GPSALP12/GP10 RDDATA# RDATA# {24}
{14} JYS PB: ] GPSA2/GP17 HEADH 5 KHERD! 29)
{14} JYSTAXO AT a7 GPXUP14/GP12 DSKCHGH# DSKCHGH 24
{14 Jvs AX: No PEa 27| GPY2/P16/IGP14 2 1
{14} JYS_PB: NE PR 55| GPSBUP1IGP1L PDO |57 TRRBT 3 [
4} JYsSPB: B GPSE2/GP16 PDL 15— ARz
{14 MID OUT——s- % 1357 MSO/IRQINO PD2 |55 N
{14y MID_IN MSIGP20 PD3 [3§ T
VP VREE o1l oo Egg 37 R 3 z‘(v
36 BPIRE.
cpy_TMPAXTOR] VTINS PD6 735 ¥
{6} CPU_TMPAR—=0s—iE B VTIN2 PD7 =37 a%
e VTINL SILCT 55 LA
{6} VTIN_GND === AGND PEI33 VA
VI "] -5VIN BUSY 37 T
— R0 -12VIN ACK# 75 7N
A3 +12VIN SLIN# 755 £ AL
P — INIT# 7 APV
PR -
k———gg r/%g\lrlelf’s\ls AEEg 4 214N LP_AFD# {24}
e s R VS s NS STBH - RS 2% LP_STB# {24}
623 VID.4] viDa IRRXIGP25 B X
VID3 CIRRX/GP34 57~ X  |RTx
VID2 IRTX/GP26
VIDL SUSCLKIN
VIDO
DCDAV
{20} CPU_CTRL FANPWML DSRA#
{20} CPU_FAN FANIOL SINA
{20} SYS CTRL: FANPWM2 B
{20} SYS_FAN FANIO2 SOUTA 75
FANIO3 CTSA# [£5
DTRA#
{13} THRM#LE TP OVT# RiA# 2
CHASSIS 76 EEEEOPEN# 84 >DCDB {24}
{13} SIo_PMEKE 2 oyes DSRB# 3 'Sﬁé??zg")
WDTOIGP24 = SRTSBH {24
{5,10,19,22} SMBDATAJ% SDA/GP22 SOUTB {24}
{5,10,19,22} SMBCLK_ISQ{Emmrmmmrmmrmmemmemme—25+ SC| /GP21 D,CTSBH {24}

PWRBTN#:
{{21:?} PWRBTI N>§~—.-—————————

67
68
X——%— SUSLED/GP35

DTRBY ok {OTRB! {24}
PSOUT# RIB# |22 IS RIBH {24}
PSIN

A20GATE# {12}

THERMAL RESISTOR BLOCK

cPy X_COPPER
VTIN VCC .
p==sk vees
CB213 = == CB128 cps
104P 104P
VTIN_GND
X_120S/0603 =
RI196
TMP_VREE TME VREE , »,..CPU_TMPA
¥ R4 30KST
¥ 10KST
SYs_TVR
¥ RTL
¥ RTDCO603
{ VTIN_GND
NOTE: LOCATE CLOSE
STATUS PANEL
ove—RIB3 1 2. 28KST +12VIN Intel Front IR Header
o BB LA A 22
RI79 1 2_232KST -12VIN
ove—RIR 1A A2 232
Svo_RIBB 1« 44 2 120KST N 5VIN
- - - cB21/ x—ine EY
R185 R174 R178 LoaP vees e P
10KST ¢ 56KST & S6KST . R
IRTX IRRX
o Y JIRL
VTIN_GND TMP_VREF YJ203-R

Chasiss Intrusion Header

SPEAKER BLOCK

GA20
X5 PLEDIGP23 KBRST KB_RST# {12}
(21,22} PS_ON#{emmmmmmmmmmmmmmmmmoeeimetbed PWRCTL#IGP3L KBDATA BDATA (24}
{1322} SLP_S3# 18] SUSCINGP30 KBCLK {243
{5} SIO_¢ CLKIN MSDATA ISDATA {24}
B0 61 MSCLK |55 ISCLK {24}
VeCes sB 747 VB KBLOCK# ==X
[V/=7:\ N % Rty 0
CB104 28 RSMRSTH#GP33 57~
VBAT Todp | VCC30-— vees PWROK/GP32 [~X
1 VCC50— ﬁ VCC_1 Vss1 g
cB215 =1 VCC 2 VSS2 3%
104P CB114 =k=k= CB103 14| VCeC3 VSS3 77
104P 104P VCC_4 VsS4
ot
= WB3627THF
SMBus Isolation
vees SMECLK > SMBCLK {1316}
+12v
[a
VCCs Q28 R344
° R308 G X_2N7002S 0
X_10K
R310 [ er:0B
R X33K | SMBCLK ISTT ]
X 10K O
oo SMBDATA
22 PWR_OK1) E c AAL— 3> SMBDATA {1316}
Q29 X_10K
X_2N3904s
Q26 R34
X_2N7002S 0
[ ‘er:0B
SMBDATA I

LPC 1/0 DECOUPLING CAPACITORS

SUPER I/O STRAPPING RESISTOR

47K SOUTA

VCC5

\VCCs R15 47K SOUTB
\VCCS o. ng aaX 47K RTSA#
SOUTA | L: Disable KBC | H: Enable KBC
SOUTB L. 24MHZ H: 48MHZ
RISA# L: CFAD=2E

DIRA# L: PNP_Default

MICRO-STAR INT'L CO.,LTD.

LPC 10 & GAME PORT

ize

Document Number
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eV’
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Firware Hub (FWH)

PCB Mounting Holes

us BS3 BS5 BS4
2 X_150 Drill / 300 Pad X_150 Dril / 300 Pad X_150 Dril / 300 Pad
VPP vee 2 FWH RESISTORS 2 8 3 8 J 8
{817,1822} PCIRST#L), CPII RST# CLK 35 oA QFWH_PCLK {5} A 1 ra
F_GPT 4| FGPI3 FGPI4{39 EWH_IC 3 6 3 6 3 6
= FGPI2 ICVIL) 55 — . 5 ’ 5 T o
& sb_Di FGPI1 GNDA |57 L 1 -
{5} PD_DI FGPI Y 551
FWH WP#[ WP# GND |52~ o o of
TBLs# vec INIT# £
RIZ ID3 INIT# —— F F
RI2 10K PD_DET X 1K 102 FWH4 55 < >AFRAMEAFWHA {1318} BS2 BSL BS6
RIOL s 10K SD DET - 12 :Bé s;‘j SR F GPl4 R X_1K X_150 Drill/ 300 Pad X_150 Drill/ 300 Pad X_150 Drill/ 300 Pad
20 vees 8 8
k- 1318 LADOIF\NHOE \E FWHO RFU jx
ﬁg%g; £IIF\NH% o] FWHL RFU%ﬁ( E\/\gpwlzc é W"ZT 3 g o3 f73
. 2P 16 | FWH2 RFU 77X TTETGRIE TN RS % 5 I 5
= GND FWH3 ~_LADIFWH3 {1318} FCPIA 71048 sPars2K
== SKTO32PLCC s s
e [ o}
PCB Fiducials
FWH DECOUPLING CAPACITORS FWH write protect FWH INIT Signal Voltage Translation Block
FM7 FM4 FM8 FM2
\VCC3 o veee X_FIDUGAL X_FIDUGAL X_FIDUGAL X_FIDUGAL
JBIOS1
== CBW == CI3B == ClO =k CI21 X_YJ102
4P 104P 104P 104P - R181 VCC3
10K
FM6 FM5 FM1 FM3
- J7 BIOS Update ol o2 ;%1 X_FIDUGAL X_FIDUGAL X_FIDUGAL X_FIDUGAL
Place Cap. as Close to
g E c INIT#
FWH< 350 mil SHORT | Locked 12 FINITH
2N3904S FM9 FM10
OPEN Unlocked X_FIDUGAL X_FIDUGAL
SIMULATION TRACE
a1 3
) . vees
*LAN Trace width : 5 mils
_CNR RISER__ * AC'97 Trace Spacing : 10 mils X_PINL2
* Maxium trace length <9.5"
a1 CNRL M * Equal to or up to 500 mils shorter than
;:BZ RESVL RESV 232 the ELAN_CLK trace
x~§%— RESV3 GND9 ﬁ
g5 GND1 RESVO e~
B | RESV4 RESVI0 FagX
&1 RESV5 GNDIO & AN TXO2 (12
a2 ELAN Ton 55| GND2 LAN_TXD2 =35 L {12}
I D —— -} AL [ TX LELAN TXD0 (12}
{12} ELAN_SYNC 0] LAN_ RSTSYNC GND11 [A15
B ENEE apy e RN,
{12 ELANRXDO 2] AN oo et A B
- 211 G4 user X
Xpie] RESV6 GNDI12 [ATE
VCC5_ Big] *OVDUAL USB- -A767%
XBI7] USB_OCH +12V RO 2V
N GND13
2 Si'g -2v +33VDUAL ﬁllg . 5 vocs SB
vees +3.3VD +5VD VCCs ._L 237
I 104P voos
5o oo oo 2 = SPaRaaK
{12} EE DING———————f— D2 EE DOUT EE_DIN{35> E DOUT {12} SMB A0 1 2
{12} EE_SHCLK 555 EE sHoLk EE Cs 455 EE_EECS {12} = T FAA4
SVB_AQ —— B2 GND7 SMB_AL 757 SVEAZ NIV A
{510,822} SMBCLK I1S¢mrmrmmmrmrrmmerreed 825} SVBA2 e L2 TA% Thead-2
,10,18; L SMB_SCL SMB_SDA -5 A RETH SMBDATA_IS0{5,10,18,22} RAG—=3-
PRIMARY_DN# AC97_RESET#~A57 = AC_RST# {1314} -
R327, 4 410_AC SYNC ¢__|B26] GND8 RESVI2 258 RQAC SDIN2 {1314}
{1314} AC SYNC T AC97_SYNC AC97_SDATA INL}-352 AC_SDINL {13}
{1{31I:CL341)4}AiESDB?ZLK A BOR AC97_SDATA_OUT AC97_SDATA_INO-A55 AC_SDINO {13}
: > | AC97_BITCLK ND15
ke SR e MICRO-STAR INT'L CO.,LTD.

FWH & CNR

ize Document Number
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REAR PANEL USB CONNECTOR FORUSB PORT 4,5
FRONT PANEL USB CONNECTOR FORUSB PORT 0,1
EB3 0
| A A — |
FB17, 0 ~
A Intel Front USB ‘ : usevce
! ! S,
Header paravavoul BT LAN_USBIA
SAAAL USBPS+ X_90chm_0805 45 21
e | e svect 3 e : 1 a0 S m——
a3 Usepir X_900hm 0805 SBDL+ a3 [P 0 T SEO5T 7
{13 USBP1L- I SEDT FE5 0 8] UP 2
PRI 5 e 43 ussPa+ 8 r_-“—lqu_‘? st H1 %
3 usaro R S A P : 2 . {13} USBP4- ] =it < N
{3 USBPO+ 1 L S600° 5 6 P2 X COPPER swmsn, | o +4] DOWN
C e
LAAA 7 8 ocH#L X_90chm 0805 USBLAN
wwrmex | X_900hm 0805 10 T T N c0 c1s  c8
NB31-2051051-C09 of_FB6 X _600_0805, ~ ) T2~ X_33p X_33p X_33p
T I b b I FB4 0 X_33p P4 d
= [eZ<ie7Ey) c28 €229 N32-2051051-C09 C3% ;X 0du
B9, 0 X 33P X_33P X_33P X_33P i L NEAR USB A For ESD
VE = CONNECTOR Protection
NEAR USB
CONNECTOR +12V
For ESD_
Protection CPU FAN v
A DL
IN4148S
FRONT PANEL USB CONNECTOR FORUSB PORT 2,3 RI2 . 2K Loruran a8
FB20, A A0
i 4 R22
1 f 10K
o | VCCs 0
Zm=mwm= | X 90ohm 0805 svecl .
13 USEPS. SBD3- 18 CPUCTRL <& & c12 YJ103-B0
5 S ] L SEOSY X_ELSA716-C
a3 FE2l o <0 JUSB2
F520 0 o e 12v
{13} USBP2- { A Pl SBD2- b0} 1 2 p—-i i
{3 UsBP2+ 8—— 1 s = : p
AANAS 7 8 ocH.
SEmemms | X_90chm 0805 10
Y — ] -+
NBT-2051051-C09 X! RNGS R324 & D19
I I c233 =3 < ﬂ 8PARO & 47K INA18S
= < X_33p X_33p -
] FB23 0 ] 227 226
NEAR USB %33 X_33p - R85 «&ZK {svs FaN (18
CONNECTOR il
Ra23
1 10K
For ESD_
Protection

POWER CIRCUIT FORUSB PORT0,1,2,3 POWER CIRCUIT FOR USB PORT 4,5
Fs3

1 b 2 . __svect Fs1 usevce
VCCs_STR o———E’ T = % 15A-MiNSMDC200-S ®

MINISMDC200 R317 cas cr2s R316 |
l_ X 1K VCCS_STR 0——F g e

105P 1000u
&2 Cl4 x-CT2 R23
= R1 105P 1000u X_1K
R318 27K

51K NEAR USB CONNECTOR
13 oo - %

3
2
1
c215 S FANL £
I X_ELS47/16-C YJ103-BO

27K

R2 NEAR USB CONNECTOR

* USB Trace width : 7.5 mils o ﬁm MICRO-STARINTL CO.LTD.
* USB Trace Spacing : 20 mils -
* Differential USB Signlas Trace, Spacing : 18 mils USB CONNECTORS
* USB Power Trace must be 40mils width ze | Document Number .
MS-6507E :
= Monday, Aprl 15, 2002 Bheet 20 of 31
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ATX CONNECTOR REGULATORS OUTPUT
" 1. DECOUPLING
VCC3 Ottt 3.3V 3.3V [ ovees CAPACITORS
R 12 2
J_ -12v o 17T 2v | 3.3V CB179 == CB71 I_CBGQ
CcB72 CB70  CB64 CB67 13 3 104P 33p X_1u-0805 CB161  104P CB202
104P l_ 33p 104P;E_ I_ssp GND | GND = = = VCC5_SB © — X_1u-0808/CC8_STR © F Toap
= ol 14 4 a
PSON 5V l ovces }4 CBLL
15 5 0—CBI6 | 104p 104P
VCC5 SB O R70 ‘NlK GND | GND [~ VCC5 CB45 == CB40 V_DIMM
= AT S, 5 llO4P lasp vees o—SBY | 104p 4 ceL
- 5V .
(1822} PS_ON#D——— STL s [ GNDjL R0 vces o—CBL98 L4 104P . L ceir
= 0 g =" = VCC3_sB 104P
= 5V | POK SYPWR_OK {22} | cos
CB29 19 9 104P
To4p I 5V J5VsSB O vCes_SB £
vees O——g———t—204 5, | 15y O : 0 +12v
POWER
CBS8 o= CBS7 == C54 == CB46%= CB30
104P 33p 102p I 104P | 104P
MSl/Intel Front Panel
JFP1 JFP1 VCC5_SB
HDD+ 1 2 PWR_LED
vees © Ny HDD+ PLED o Pb LED D16 ; « 1NA148S
R337 __IDE_LED 3 4 SUS_LED R320 {5} PD_ gém.pﬂ_ﬁ__l_uiy_@_s“____,_
30 HDD- SLED " {5} SD_LED
5 6 PWRSW+ POWER BUTTON C210,__470P IDE_LED
RESET-  PWSW+ ==}
(1322 FP_RsT#(CEERSIE T pegers pwsw- -2 —— + 4-——>> PWRBTIN {18}
SMBALERT# 1
24 ne R313 J {13} SMBALERT# & 1
10K c225 2
105P/0805 c218 JGSI
JEP2 JEP X_0.1u X_YJ102
L1 GND  SPEAKER (2 fate =L
{22} SUS_LED py—SUS.LED 31 step BUZ+ 2 SPK er SPEAKER
(22) PwR_LEDS—PWRLED | 51 sz L8 SPK2
8
= VCCSPK ©VCC5|  speaKERL
BUZZER
R275 » 2220 SPK
(18} ALARM pp——d—R282,1,220 1A 9 C MICRO-STAR INT'L CO.,LTD.
© D18
13) SPKR S—B26TAx2.2K B Ei Q25 1N4148S = cls4 Title
2N3904S 104p Front Panel & ATX Connector & FAN
L] = Size Document Number Rev
= MS-6507E 1.0
ate: Monday. April 15, 2002 [Sheet 21 of 31




SELO 5VUSB
- i i 5 _
= sosEE— L oo0% pin functionCHi level =5/ AGP4X & GMCH 1.5V POWER TRANSLATOR
= 6] =3 =5 VCC5 SB VCC3 same as 5VUSB(Hi level = 12V)
VCC3 SB Viain Standby | Sandby VOCS S8 T T MOSFET 5VUSB USE 2 MOSFET
VCC5 STR | Main Standby | OV
MEM_STR Main Standby. ov. vees_ss ovss vees
Ver:0B
vocus_ss $ e d reo :r R&E "
R B
p :: 330 :: > 47K A :L o
R346, R38 R36 cr7 cB2
R347 X0 KoLP_s3# {1318} 330 1K 9 1000U/6.3V 475PI0B0S Q1
47K G a.a Q7 P3055LD
a3 sip s SLP._S5# NDS351S = =
ol % o)
{13 PWR_GD VCC5_STR
222P ¢ YLM3585-S0IC8
(1821} PS_ON# Q34 (12,13} RSMRST#Z:
>>“10K 2N3904S {8 PWR OK1 & A R171
1321 FP RSTHR = LA 0 \CCL 8
1) PWR OK + 100RST fJ_
= = (2{%)1) WRAED a cT1 R172 == CBI26 =} CT21
- 1000U/6.3V 215RST 104P I 1000U/6.3V
Q6 e == = =
oG PASNO2LD
**INPUT 2 AND 3 MUST BE HI LEVEL WHEN USE
OUTPUT 1 AND 2 FOR GPIO FUNCTION o
Near
X 102P  VCC5
RN3 302D wof~fof o }]< ¥ oloo] -
7 S SS E u == | ow RDS ON MOSFET 1.5V STANDBY POWER TRANSLATOR
NAAAYS Oy 000 O &% O ) o
VOGS o. = - <Oy @ Q
3 00500000038 i i
08009900073 m %Omns trace / 20 mils space
vocs a—d 1 222585355 an 2 5V DUAL Power 2 pace)
SPAR 220 992999 _—
1 &&¥888'§""”§ % VCC_AGP
{12} PCIRSTAS DGND §02332  svuse T cis7 0
PCIRST#GPIOA Iy & & & 5 5VSB DRV
{5} HD_RST# S| HDD_RSTH#/GPIOAR 2y ! D‘E‘ S svorv S e
{1516} PCIRST#2 SLOT RSTHGPIOA & T 28 1 TYPEDET# -
{817,18,19} PCIRST#1 DEV_RST#/GPIOA ; o0 « ”’VAGFLSEN a1 ca
(5101816} SMBDATA IS 6.1 oc DATA I vacP DR -3 P
{510,1819} SMBCLK_IS 7 12CClK AGND2 =35 VREFL_25 o5 +2v K
BT DRV 125VREF
97 BT DRV REE 2 ANALSS 4 o cp G Q20 VREF1 25
10 | BT z> 27 (s3]
= 1] BT_SINK g 255 m P3OSSLD 2N7002AS VCCL 558
N 15| AGNDO ~ « 00 CLI58 Tt C10 STcue
vecs VCCS_SB oy SELL SzS Wh s Ve T VO3 qosp 105P/0805 X_102P T
10K cua i Qi D2 - T
DDR VTT Power a 920 8; s 899 INS817S e ° YLM358S-S0IC8 ¥ R169 _l_ _l_ _L
Q10 A 0223 223805 Veos S8 20RST C159 == C171 cis8
P30S5LD == orrznbrzlENN = vees T a0op T xow T avsprosos
S5550I>5>5h > . = = =
1.25V/2.1A L_..G_.........__. CB3
QNI WB3302E I_ 104P l R175
c160 100RST
vees l xaoe |

DDR_VTTe.

+J- +J- ° QL2 VCCs_SB 1 vocs
VCC_VID /VID_GOOD
104
e G 8
EC2 = 2NT002AS - place MOSFET near CPU

EC3
1000U/6.3V  1000U/6.3V ==

f@
I 11
;
o]

Cc7 ——
474P-XTH >>VCC7V\D w
SELT VRAM VRAM 2.5 vees  J 1.2V/0.1A
Q L =t=c19 C16
H 3.3VDUA] 2.5V ] = X_102P 106P/1206
FOR 3VDUAL -
TRI-STATE| 3.3VSB 2.5V o &« = = RI12
SETTING BY CT124 PA5NO2LD X 4.7}
T 3.3VSTR | 1.25V SEL1 wou iy g | V°C§V,D76D -
= {j THIS PIN IS OPEN DRAIN OUTPUT 1.0v
FOR 3VSB OR 3VSTR VCC3 sB
SETTING BY SEL1 =
Wide Trace Vees S8
o DDR 2.5V Power
Q9
+ + o X P3055LD 2.5V/2_8A+5.92A
EC1 EC4 NDS351S
1000U/6.3V{ 1000U/6.3V G N G ! v DIVIM
= = _L - i D11
la} CB5 " " | h 40 V/CCL 8
Voes s l o :Lmzz —L c26 INS817S cB113 &4
10000663V | 104P Imp < | P MICRO-STAR INT'L CO.,LTD.
** SETTING 3VSTR THEN VRAM 2.5 =
BECOME TO 1.25 VREF = = e
ACPICONTROLLER
ize Document Number ev
MS-6507E o
ISicE]
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o

11lu

+12V 0t M
L L L L L L ATX12VPOWER CONNECTOR
CcB7 CB6 CT11 CT14 CT4 CT8
Lmap —LBP 15000 1500u 1500u 15000
2 i i +12v JPWL
d 3 12v GND 1
+12V
-1 689 4 ] 2
cB75 —Lxgoepazoe/mv 12V GND
o 225P/0805 N +12V. AN41. 2X2
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0B Revision History (Changes from Rev 0A)

Sheet Desciption

22 |Change MS5 SLP_S3# Singnal source from PS_ON#.

18 |Add two Resistor between Q26 and Q28 Drain and
Source.

23 |Change CP6 PCBFootPrint from JP to NC.

17 |Swap MC1 Pin.1l & Pin.2
Change RSMRST# Pull-Up to VCC3_SB.

13 ghanq:e THERMTRIP# Damp R217 bé a VCCP Pull-Up
esistor.
Change RTC Block Circuit.

12

Add_Damping Resistor on PCIRST# for decrease
P IRET#pdvgr510(;t and UnderShoot on Mgg

I




Jumper Setting & Connector Setting

Jumper Description
JAUDIO1 AUDIO FRONT PANEL HEADPHONE JACK HEADER
JBAT1 CLEAR CMOS
1-2 NORMAL (Default)
2-3 CLEAR CMOS
LAN USBL X
9 . . ;0
] T —
UATX IVCHL IVEH2 Bt 0A00M0-A
MCH-JP MCH-JP A pioguonc
PILESOTIE o ML 400D 520
:2 . L BAT1-BAT

ololsin

i

YCNOM-1

LN

@\A{mww

’—’r" YBA3V

YCNOM-1

E31-0500220-K08  E31-0500220-K08

Connector
u7

PRIMAR1
SECON1

DIMM1
DIMM2

AGP1

PCI1
PCI2
PCI3

com1
CcCoM2
LPT1
FDD1
JMDM1
KBMS1
C_FAN1
LAN_USB1
USB1
USB2
CONN1
JFP1
JFP2
JPW1

Description
INTEL mPGA478-B CPU

Primary
Secondary

SDRAM DIMM1
SDRAM DIMM2

AGP Slot

PCI Slot1
PCI Slot2
PCI Slot3(MEDION SPEC)

Serial Port

Serial Port

Parallel Port

Floopy

MODEM RING HEADER

PS/2 Keyboard and PS/2 mouse
CPU FAN HEADER

LAN&USB REAR CONNECTOR
USB INTERNAL HEADER

USB INTERNAL HEADER

ATX Power

INTEL Front Panel

MSI Front Panel

ATX12V Power
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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#
A[31:17]# ADSTB1#
D[15:0]#,DBIO# DSTBPO#,DSTBN O#
D[31:16]#,DBI1# DSTBP1#,DSTBN 1#
D[47:32]#,DBI2# DSTBP2#,DSTBN 2#
D[63:48]#,DBI3# DSTBP3#,DSTBN 3#

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#

e HL[0:10]

HL_STB

HL_STB#

o HL[0:10]

Taces 5mils
20mils
15mils
20mils
*Max Length : 8"

* STB and STB# Length must be equal

HL[10..0]

 o—— Others
20mils

| oo H[0:10]
15mils
HL{0:10]

20mils
o Others

* Max Length : 8" ™
* Length must be matched within +/- 0."
of the Strobe Signals

AGP

Maximum Disma}t]ch X
SIGNALS Length Width| Space Lengt Relative to
1X Timing group 2XI4X Timing group L . X UsB
— 1X Timing group 7.5" 5 mill 5 mil X X

AGPCLK GAD[15..0] 2X/4X Timing group GAD_STBO * USB Trace width : 7.5 mils
PIPE# GC E#guol SET#1 7.25" | 5 mill 20 mil| +/- 0.125" | GAD_STBO# : . . . .
RBF# GAD_STBO — * Differential USB Signlas Trace Spacing : 7.5mils
WBF# GAD_STBO# 2XI/4X Timing group ] ] GAD_STB1 ) ) ] )
(SBH%AO E# SET#2 SET#2 7.25" | 5 mil 20 mil| +/- 0.125" | GAD_STBL# * USB Trace Spacing with other signals: 20 mils
GIRDY# GADgl..lﬁ] 2X/4X Timing group . . SB_STB * USB Power Trace must be 40mils width
GTRDY# GC E#E.AZ] SET#3 7.25" 5 mill 20 mil| +/- 0.125" SB_STB#
GSTOP# GAD_STB1
GDEVSEL# GAD_STB1# 2X/4X Timing group GAD_STBO
GREQ# SET#1 6" 5 mill 15 mil| +/- 0.25" GAD_STBO#
GGNT# SET#3
GPAR SBA[7..0] 2X/4X Timing group GAD_STB1

SB_STB SET#2 6" 5 mill 15 mil| +/- 0.25" GAD_STB1#

SB_STB# —

- 2X/4X Timing group . . SB_STB
SET#3 6" 5 mil 15 mil| +/- 0.25" SB_STB#

Title Rev
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CPUCLK 05" MAX =S 0~02" -9 DEVICE L1+L2 L ) ) .
MCHCLK T[: L2 L4 CPU X Line Width :7.0mil .
cPucLk#  ——— RS | MCH X * Differential pair spacing : 7.0mil
MCHCLK# L1 L2 L4 ) X * Spacing to other traces: 28 mil
0~0.2" * BCLKO/BCLK1 LENGTH MATCH +/- 10 mil
L3[ L3
G
GND
DEVICE L1+L2 * Line Width :5.0 mil
MCH_66 - - MCH X * Spacing to other traces: 20 mil
ICH_66 005 RS 485 ICH X +/- 100 mils
L1 b L2 -
AGP_66 AGP X-4
ICH_PCLK DEVICE L1+L2 * Line Width :5.0 mil
FWH_PCLK o-05 485" ICH X * Spacing to other traces: 20 mil
SIO_PCLK RS FWH X *L1/L2 TRACE SAME AS MCH_66 TRACE LENGTH
ISAPCLK L1 L2 SIO X
PCICLK[4..0] PCI X-25"
AUDIO_14 005 sgs DEVICE L1+L2 * Line Width :5.0 mil
ICH_14 ] RS 2 ICH Y * Spacing to other traces: 10 mil
osc ISA BRIDGE Y
. o DEVICE L1+L2 * Line Width :5.0 mil
s g0° RS ° ICH * Spacing to other traces: 20 mil
SI0_48 L1 L= L2 pacing :
SIO
CK 408
05" TO95"

ICH4

CNR

LAN_PCLK

RST

RXD[2..0

TXD[Z.0

AS SHORT AS POSSBBLE

* Line Width :5.0 mil

* Differential signls space : 10mils
* Differential si%nls 1 ength mismatch
=LAN_PCLK-500milb.

Title
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SDRAM Routing Guidelines

5.Feedback - RDCLKO,RDCLKIN routing rule
2 or 3 DIMM feedback layout guideline
Length Width

Signal Trace Spacing

Trace L 50 mils 7 mil 5 mil

RDCLKO Ball _E_ RDCLKIN Ball

DDR-SDRAM Routing Guidelines

1.DDR bus reference plane stack-up

PCB Layer Description
Layer 1 Signal
Layer 2 Ground Flood
Layer 3 Ground
Layer 4 Power / Signal

*All the memory bus signals must be referenced to GND

2 .DDR signal groups

Group Signals
Data SDQ[63:0],SCB[7:0],SDQS[8:0] SDQS[8:0] were Data Strobes.
Command SMA[12:0], SBS[1:0],SRAS#,SCAS#, SWE#
Control SCKE[3:0],SCS#[3:0]
Clock SCK[5:0],SCKA[5:0]
Feedback RCVENOUT#,RCVENIN#

3.SDQ[63:0],SCB[7:0],SDQS[8:],SCK/SCK#[5:0]routing rule

Signal Length A Length B Length C Length D Length E Width | Spacing| Routing Layer
SDQ[63:0] Package 2.0" - 5.0" Max = 0.5" 0.3" - 0.5" [ 0.1" - 0.8" | 5 mil (Note2) Top
N
(Notel) DIMM 1 =A+B+C= X

DIMM 2 =A+B+C+D = X+D
SCK/SCK#[2:0] Package B+C+2"<= Length F <= B+C+1" None None 5 mil (Noted) Bottom
length RS
DIMM1 = A+ F=X + 1" to X + 2"
SCK/SCK#[5:3] Package B+C+D+2"<= Length G <= B+C+D+1" 5 mil | (Noted) Bottom
(Note3) length 75 - 7.07
DIMM2 = A+G=X + D + 1" to X + D + 2"

* Package length see Table - 4

SDQ[63:0],SCB[7:0],SDQS[8:] layout guideline
MCH DIMM1 DIMM2

vtt

(Note5)

(Note5)

SCK[5:0] layout guideline

MCH DIMM1 DIMM2
SCK/SCK#[2:0
RN — [2:0]
| —| -
SCK/SCK#[5:3
AL e £s:21 .
S S _J

Notel:Each data and strobe signal group must be length matching +/- 25 mils

SDQS[X] = +/- 25 mils SDQ[X]/SCB[X] group length

Signals Associated Strobe
SDQL7:0] SDQO
SDQ[15:8] SDQ1
SDQ[23:16] SDQ2
SDQL31:17] SDQ3
SDQ[39:32] SDQ4
SDQ[47:40] SDQ5
SDQ[55:48] SDQ6
SDQL63:56] SDQ7
SCBL7:0] SDQ8

12 mils and through between DIMM 2 pin = 7 mils, but
5 mils width with 7mils spacing for a max of 350mils

Note2:Trace spacing normally
breakout form MCH bal

Note3:
* SCK[X] length = SCK#[X] length
* SCK/SCK#[2:0] routed to DIMM O are equal in length, and SCK/SCK#[5:3] routed to
DIMM 1 are equal in length
Note4:
* Between the pair differential clock 2 signal trace spacing = 7 mils
*Differential Trace with 2.5V copper flood spacing = 10 mils minimum
* Serpentine spacing = 20 mils minimum

*Differential signals breakout form MCH = 5 mil width with 7
7 mil isolation spacing from another signal for a max of 350 mils

Note5:Data group signal can NOT placed within the same RPACK"s(series and parallel
resistor packs) as the command or control group signal

il differential spacing and
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DDR-SDRAM Routing Guidelines

4 _SCKE[3:0],SCS#[3:0] routing rule

DIMM O
Signal Length F Length G Length H Length 1 Width
SCS#[1:0] Max = 40 mils | 2.0 - 3.5" Max = 500 mils
SCKE[1:0] 0.4" - 1.3" 5 mils
(Notel) (Note2)
DIMMO SCK/SCK#[2:0] length = X"
Total lenght
DIMMO SCS#/SCKE length = F + G + H = X"~ 1"
DIMM 1
Signal Length F Length G Length J Length K Width
SCS#[3:2 Max = 40 mils 2.0" - 3.5" Max = 1" ~
SCKE[3:2 0.1" - 0.8" 5 mils
(Notel) (Note2)
DIMML SCK/SCK#[5:3] length = Y™
Total lenght
DIMM1 SCS#/SCKE length = F + G + J = Y"- 1"
MCH DIMM1 DIMM2 vit
(Top) op) [} [1 Cop)

— T —=e{"He
oy orem? (Top)

— e {7}

(Bottom )

Notel:

(Note3)

*Trace spacing normally = 12 mils and through between DIMM 2 pin or DIMM to Rtt = 7

mils, but breakout form MCH ball = 5 mils width with 7mils spacing for a max of

350mils

*Trace with 2.5V copper flood spacing = 7 mils minimum

*1solation spacing form another group signal spacing = 20 mils minimum
*Control signals breakout form MCH = 5 mil width with 7 mil spacing for a max of 350 mils

Note2:This purpose prevent break form DIMMO bottom size 2.5V copper flood to MCH power plane

Note3:Control group signal can NOT placed within the same parallel resistor packs as

the command or data group signal

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

Signal

Length L Length M Length N Length O Length P Width
SVA[12:0]
SBS£1:0] ) ) )
SRASH Max = 40 mils | 2.0" - 3.5" Max = 500 mils [ 0.3" - 0.5" 0.1" - 0.8" 5 mils
SCAS#
(Notel)
DIMM O
DIMMO SCK/SCK#[2:0] length = X"
Total lenght ~
Command signal length = L + M + N = X" - 1"
DIMM 1
DIMMO SCK/SCK#[5:3] length =
Total lenght _
Command signal length =L +M+ N+ 0= Y" - 1"

MCH

Notel:

*Trace spacing normally

(Bottom )

DIMM1

DIMM2

(Note2) (Note2)

mils, but breakout form MCH ball = 5 mils width with 7mils spacing for a max of

350mils

*Trace with 2.5V copper flood spacing = 7 mils minimum

*Isolation spacing form another group signal spacing = 20 mils minimum

= 12 mils and through between DIMM 2 pin or DIMM to Rtt = 7

*Command signals breakout form MCH = 5 mil width with 7 mil spacing for a max of 350 mils

Note2:Command group signal

can NOT placed within the same RPACK"s(series and parallel

resistor packs) as the data or control group signal

5.Feedback - RCVENOUT#,RCVENIN# routing rule

Signal Length Q | Length R | Length S | Width
RCVENOUT#
40 mils Equal 1" | 40 mils 5 mils
Notel)
Total
Length Q + R+ S = 1080 mils
MCH
(Top)
RCVENOUT#
(Bottom)
(Top)
RCVENIN#
Notel:

*Trace spacing = 12 mils

*Trace with 2.5V copper flood spacing = 7 mils minimum

*l1solation spacing form another group signal spacing = 10 mils mi

*Command signals breakout form MCH = 5 mil width with 7 mil spacing for a max of 350 mils

imum
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Table - 4

DDR Data Signals(l) DDR Data Signals(2) DDR ECC Signals DDR Clock Signals
Signal MCH ball| Package length(") Signal MCH ball| Package length(" Signal MCH ball| Package length(C") Signal MCH ball| Package lIength(")
SDQO G28 0.716 SDQ32 E13 0.432 SCBO Cle 0.570 SCKO E14 0.453
SDQ1 F27 0.699 SDQ33 Cc12 0.543 SCB1 D16 0.526 SCK#0 F15 0.432
SDQ2 c28 0.874 SDQ34 B11 0.596 SCB2 B15 0.623 SCK1 J24 0.454
SDQ3 E28 0.754 SDQ35 C10 0.590 SCB3 C14 0.533 SCK#1 G25 0.587
SDQ4 H25 0.532 SDQ36 B13 0.639 SCB4 B17 0.621 SCK2 G6 0.551
SDQ5 G27 0.666 SDQ37 C13 0.552 SCB5 c17 0.583 SCK#2 G7 0.543
SDQ6 F25 0.592 SDQ38 C11 0.588 SCB6 Ci15 0.540 SCK3 G15 0.371
SDQ7 B28 0.892 SDQ39 D10 0.626 SCB7 D14 0.503 SCK#3 G14 0.349
SDQ8 E27 0.797 SDQ40 E10 0.533 SCK4 E24 0.610
SDQ9 c27 0.833 SDQ41 c9 0.605 SCK#4 G24 0.548
SDQ10 B25 0.812 SDQ42 D8 0.587 SCK5 H5 0.589
SDQ11 Cc25 0.753 SDQ43 E8 0.522 SCK#5 F5 0.693
SDQ12 B27 0.886 SDQ44 E11 0.523 DDR Data Strobe Signals
SDQ13 D27 0.867 SDQ45 B9 0.715 Signal MCH ball| Package length("))
SDQ14 D26 0.773 SDQ46 B7 0.706 SDQSO F26 0.651
SDQ15 E25 0.645 SDQ47 c7 0.643 SDQS1 C26 0.775
SDQ16 D24 0.722 SDQ48 C6 0.700 SDQS2 c23 0.738
SDQ17 E23 0.602 SDQ49 D6 0.664 SDQS3 B19 0.636
SDQ18 c22 0.699 SDQ50 D4 0.760 SDQS4 D12 0.493
SDQ19 E21 0.566 SDQ51 B3 0.922 SDQS5 cs 0.596
SDQ20 c24 0.785 SDQ52 E6 0.640 SDQS6 Cc5 0.776
SDQ21 B23 0.781 SDQ53 B5 0.846 SDQS7 E3 0.821
SDQ22 D22 0.640 SDQ54 c4 0.810 SDQS8 E15 0.520
SDQ23 B21 0.711 SDQ55 E5 0.670
SDQ24 c21 0.627 SDQ56 Cc3 0.859
SDQ25 D20 0.555 SDQ57 D3 0.811
SDQ26 C19 0.587 SDQ58 F4 0.723
SDQ27 D18 0.522 SDQ59 F3 0.814
SDQ28 Cc20 0.615 SDQ60 B2 0.949
SDQ29 E19 0.487 SDQ61 c2 0.893
SDQ30 C18 0.579 SDQ62 E2 0.865
SDQ31 E17 0.521 SDQ63 G5 0.689
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