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See Section 4.1.8 and figure 23-26 for placement and ground
flood and stitch information. Read all the information.

H_TDI pullup must be
placed within 300ps of
CPU TDI pin (within 1.5")
See section 4.3.1

See section 4.1.7

Critical Layout Note:
COMP0 and COMP2 need to be Zo=27.4ohm traces. Traces
should be shorter than 0.5". Refer to latest CS layout. 

COMP1, COMP3 should be routed as Zo=55ohm traces shorter
than 0.5". 

Special routing
consideration when used.
See section 4.1.4.1

FERR - Special routing 
See 4.1.4.2 Topology 1B.

Stuff for
test only.

Note: Critical routing for DATA GRPs. See
Section 4.1.3.3 - Keep groups on same internal
layer. Match +/- 100 mils, +/- 25 on strobes.
Include GMCH pin package lengths. Ground ref top
and bottom...

Topology Section      L1        L2      L3
    1A   4.1.4.1    0.5-12     0-3     0-3
    1B   4.1.4.2    0.5-12     0-3     0-3
    1C   4.1.4.3    0.5-12     0-3     0-3
    2A   4.1.4.4    0.5-12     0-3
    2B   4.1.4.5    0.5-12   0.5-6.5   0-3
    2C   4.1.4.6    0.5-12
    3    4.1.4.7    0.5-12     0-3   0.5-6

See section 4.1.4 for routing details.

Topology 2C

Topology 2C

See section 4.1.3.4
for critical routing
details.

Topology 1B

Topology 1C

Topology 1A

Topology 3

See section 4.1.5. Daisy-chain
Processor to GMCH to ITP. Read
all the information.

BPM#[4:0]: Important Information.
See section 4.1.5,  paragraph 1,
last sentence for details. L2+L3-L1.
Match +/- 250 mils. 

Topology 2B

Topology 2A
Topology 2C

See section 12.2.1.2
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One 0.01uF & 10uF cap for each VCCA pin.

See Section 4.1.10
for detailed layout
recommendations. No
Stuff (Stuff for
test only)

C1
10uF
C1
10uF

R14
54.9
NS

R14
54.9
NS

C2
.01uF
C2
.01uF

VSS97 D13

VSS95D9

VSS1A5
VSS2A8
VSS3A11
VSS4A14
VSS5A17
VSS6A20
VSS7A23
VSS8A26
VSS9AA1
VSS10AA4
VSS11AA6
VSS12AA8
VSS13AA10
VSS14AA12
VSS15AA14
VSS16AA16
VSS17AA18
VSS18AA20
VSS19AA22
VSS20AA25
VSS21AB3
VSS22AB5
VSS23AB7
VSS24AB9
VSS25AB11
VSS26AB13
VSS27AB15
VSS28AB17
VSS29AB19
VSS30AB21
VSS31AB23
VSS32AB26
VSS33AC2
VSS34AC5
VSS35AC8
VSS36AC10
VSS37AC12
VSS38AC14
VSS39AC16
VSS40AC18
VSS41AC21
VSS42AC24
VSS43AD1
VSS44AD4
VSS45AD7
VSS46AD9
VSS47AD11
VSS48AD13
VSS49AD15
VSS50AD17
VSS51AD19
VSS52AD22
VSS53AD25
VSS54AE3
VSS55AE6
VSS56AE8
VSS57AE10
VSS58AE12
VSS59AE14
VSS60AE16
VSS61AE18
VSS62AE20
VSS63AE23
VSS64AE26
VSS65AF2
VSS66AF5
VSS67AF9
VSS68AF11
VSS69AF13
VSS70AF15
VSS71AF17
VSS72AF19
VSS73AF21
VSS74AF24
VSS75B3
VSS76B6
VSS77B9
VSS78B12
VSS79B16
VSS80B19
VSS81B22
VSS82B25
VSS83C1
VSS84C4
VSS85C7
VSS86C10
VSS87C13
VSS88C15

VSS187 W26VSS186 W23VSS89C18
VSS90C21
VSS91C24
VSS92D2 VSS188 Y2

VSS98 D15
VSS99 D17

VSS100 D19
VSS101 D21
VSS102 D23
VSS103 D26
VSS104 E3
VSS105 E6
VSS106 E8
VSS107 E10
VSS108 E12
VSS109 E14
VSS110 E16
VSS111 E18
VSS112 E20
VSS113 E22
VSS114 E25
VSS115 F1
VSS116 F4
VSS117 F5
VSS118 F7
VSS119 F9
VSS120 F11

VSS122 F15
VSS123 F17
VSS124 F19
VSS125 F21
VSS126 F24
VSS127 G2
VSS128 G6
VSS129 G22
VSS130 G23
VSS131 G26
VSS132 H3
VSS133 H5
VSS134 H21
VSS135 H25
VSS136 J1
VSS137 J4
VSS138 J6
VSS139 J22
VSS140 J24
VSS141 K2
VSS142 K5
VSS143 K21
VSS144 K23
VSS145 K26
VSS146 L3
VSS147 L6
VSS148 L22
VSS149 L25
VSS150 M1
VSS151 M4
VSS152 M5
VSS153 M21
VSS154 M24
VSS155 N3
VSS156 N6
VSS157 N22
VSS158 N23
VSS159 N26
VSS160 P2
VSS161 P5
VSS162 P21
VSS163 P24
VSS164 R1
VSS165 R4
VSS166 R6
VSS167 R22
VSS168 R25
VSS169 T3
VSS170 T5
VSS171 T21
VSS172 T23
VSS173 T26
VSS174 U2
VSS175 U6
VSS176 U22
VSS177 U24
VSS178 V1
VSS179 V4
VSS180 V5
VSS181 V21
VSS182 V25
VSS183 W3
VSS184 W6
VSS185 W22

VSS121 F13

VSS0A2

VSS94D7 VSS93D5

VSS96D11

VSS190 Y21VSS189 Y5

VSS191 Y24

U1D

Pentium M 1.1G

U1D

Pentium M 1.1G

R15
54.9
NS

R15
54.9
NS

VCCP9 F14
VCCP10 F16
VCCP11 K6
VCCP12 L21
VCCP13 L5
VCCP14 M22
VCCP15 M6

VCC66 V22
VCC67 V6

VCCP16 N21
VCCP17 N5
VCCP18 P22
VCCP19 P6
VCCP20 R21
VCCP21 R5
VCCP22 T22
VCCP23 T6

VCC64 K22

VCCP24 U21

VID0 E2
VID1 F2
VID2 F3
VID3 G3
VID4 G4

VCC65 U5

VCC1AA13
VCC2AA15
VCC3AA17
VCC4AA19
VCC5AA21
VCC6AA5
VCC7AA7
VCC8AA9
VCC9AB10
VCC10AB12
VCC11AB14
VCC12AB16
VCC13AB18
VCC14AB20
VCC15AB22
VCC16AB6
VCC17AB8
VCC18AC11
VCC19AC13
VCC20AC15
VCC21AC17
VCC22AC19
VCC23AC9
VCC24AD10
VCC25AD12
VCC26AD14
VCC27AD16
VCC28AD18
VCC29AD8
VCC30AE11
VCC31AE13
VCC32AE15
VCC33AE17
VCC34AE19
VCC35AE9
VCC36AF10
VCC37AF12
VCC38AF14
VCC39AF16
VCC40AF18
VCC41AF8
VCC42D18
VCC43D20
VCC44D22
VCC45D6
VCC46D8
VCC47E17
VCC48E19
VCC49E21
VCC50E5
VCC51E7
VCC52E9
VCC53F18
VCC54F20
VCC55F22

VCCP6 E15
VCCP7 F10
VCCP8 F12

VCC62 J21VCC61 H6VCC60 H22

VCC56F6
VCC57F8
VCC58G21

VCC59 G5

VCC63 J5

VCCA0 F26
VCCA1 B1
VCCA2 N1

VCCQ0 P23
VCCQ1 W4

VCC0AA11

VCC68 W21
VCC69 W5
VCC70 Y22
VCC71 Y6

VCCA3 AC26

VCCSENSE AE7

VID5 H4

VCCP0 D10
VCCP1 D12
VCCP2 D14
VCCP3 D16
VCCP4 E11
VCCP5 E13

VSSSENSE AF6

U1C

Pentium M 1.1G

U1C

Pentium M 1.1G



RESET_FLEX#

TDO_FLEX

THRM_ALERT#

+VCCP

+VCCP

+VCCP

+V3.3ALWAYS

+V3.3S

+V3.3S

+V3.3ALWAYS

SMB_THRM_CLK 25

ITP_DBRESET# 2,15

CLK_ITP#5

H_THERMDA2

H_TCK2

PM_THRM# 6,15,16

H_BPM3_ITP# 2

H_CPURST#2,7

TDI_FLEX2

H_BPM0_ITP# 2

H_TMS2

H_BPM4_PRDY# 2

H_BPM1_ITP# 2

H_TDO2

CLK_ITP5
H_BPM2_ITP# 2

SMB_THRM_DATA 25

H_BPM5_PREQ# 2

H_THERMDC2

H_TCK2

H_TRST#2

SMB_ALERT# 14

SMB_DATA 14,16,17

SMB_CLK 14,16,17

SIZE

SCALE

DOCUMENT NUMBER REV

SHEET
OFNONE

TITLE

ELECTRICAL INTERPRETATION IN
ACCORDANCE WITH ANSI Y32.2-1975,

CAGE Code

CSA Z99-1975, OR IEEE Std 315-1975
UNLESS OTHERWISE SPECIFIED

1RWE7

DISCLOSURE OF THE DATA ON THIS
PAGE IS SUBJECT TO THE DISTRIBUTION,
AUTHORIZATION, PROPRIETARY DATA
AND EXPORT CONTROL RESTRICTIONS
ON THE TITLE PAGE OF THIS DOCUMENT.

 

G9200-15140-0000

4 36

C

SCHEMATIC - PCB, CORE, CENTRINO
SIZE

SCALE

DOCUMENT NUMBER REV

SHEET
OFNONE

TITLE

ELECTRICAL INTERPRETATION IN
ACCORDANCE WITH ANSI Y32.2-1975,

CAGE Code

CSA Z99-1975, OR IEEE Std 315-1975
UNLESS OTHERWISE SPECIFIED

1RWE7

DISCLOSURE OF THE DATA ON THIS
PAGE IS SUBJECT TO THE DISTRIBUTION,
AUTHORIZATION, PROPRIETARY DATA
AND EXPORT CONTROL RESTRICTIONS
ON THE TITLE PAGE OF THIS DOCUMENT.

 

G9200-15140-0000

4 36

C

SCHEMATIC - PCB, CORE, CENTRINO
SIZE

SCALE

DOCUMENT NUMBER REV

SHEET
OFNONE

TITLE

ELECTRICAL INTERPRETATION IN
ACCORDANCE WITH ANSI Y32.2-1975,

CAGE Code

CSA Z99-1975, OR IEEE Std 315-1975
UNLESS OTHERWISE SPECIFIED

1RWE7

DISCLOSURE OF THE DATA ON THIS
PAGE IS SUBJECT TO THE DISTRIBUTION,
AUTHORIZATION, PROPRIETARY DATA
AND EXPORT CONTROL RESTRICTIONS
ON THE TITLE PAGE OF THIS DOCUMENT.

 

G9200-15140-0000

4 36

C

SCHEMATIC - PCB, CORE, CENTRINO

Place on top side and under
SODIMM as near to the center
of the SODIMM as possible.

Critical Routing Note: See section 4.3.1 and figures 29-31.

Place within
1000 mils of
J1.

See section 4.1.6

See section 4.3.1, step 4.

See section 4.3.1, step 4.

L8
L8

L2
L2
L2

L2
L2

L6 + L2 = L8 +/-250 mils.

L2 = ITP to Processor H_BPMx_ITP L6 = CK408 to
processor CLK_CPU_BLKx (see sheet 5) L8 = CK408 to
ITP CLK_ITPx

Place within 100 mils of J1.

Place within 5500 mils of J1.

Place within 1000
mils of J1.

R? 0R? 0

1
8

RP1A
10K
RP1A
10K

R24
27.4
R24
27.4

R25
681
R25
681

R? 0R? 0

R21 22.6R21 22.6

TDI1
TMS2

TRST#3

NC1 4

TCK5

NC2 6

TDO7

BCLKn8
BCLKp9

GND010

FBO11

RESET#12

BPM5# 13GND114 BPM4# 15
GND216

BPM3# 17

GND318

BPM2# 19

GND420

BPM1# 21

GND522

BPM0# 23

DBA# 24DBR# 25

VTAP 26

VTT0 27
VTT1 28

J1

Conn-Molex-ITP700

J1

Conn-Molex-ITP700

R23 0R23 0

VDD1
D+2
D-3
THERM#4 GND 5ALERT# 6SDATA 7SCLK 8

U3

ADM1032ARM

U3

ADM1032ARM

C3
0.1uF
C3
0.1uF

C5
0.1uF
C5
0.1uF

3
6

RP1C
10K
RP1C
10K

R16 0R16 0

R22

150

R22

150

4
5

RP1D
10K
RP1D
10K

R17
221
R17
221

R18
54.9
R18
54.9

C4
2200pF
C4
2200pF

R19
39.2
R19
39.2

R20 22.6R20 22.6

2
7

RP1B
10K
RP1B
10K



CLK_CPU_BCLK

CK408_SEL0

CLK_66SSC

+V3.3S_CLKVDD

SSC_CLK_IN

CLK_MCH_BCLK

PCIF2

CPU0#
CK408_SEL1

CK_IREF

SSC_SCLKSSC_SCLKSSC_SCLKSSC_SCLKSSC_SCLKSSC_SCLKSSC_SCLKSSC_SCLKSSC_SCLKSSC_SCLKSSC_SCLKSSC_SCLKSSC_SCLKSSC_SCLKSSC_SCLKSSC_SCLKSSC_SCLKSSC_SCLKSSC_SCLKSSC_SCLKSSC_SCLKSSC_SCLKSSC_SCLKSSC_SCLK

CLK_CPU_BCLK#

66BUF0

CPU1#

SSC_CLK_IN

PCI4

+V3S_CLKVDDA

66BUF1

XTAL_IN

DOT

CPU2#

XTAL_OUT

CPU1

CLK_ITP
CLK_ITP#

CLK_MCH_BCLK#

PCI2

CK408_SEL2 CPU0

SSC_SDATASSC_SDATA

CLK_REF0

+V3.3S_CLKVDD5

PCI1

CPU2

USB

DREFSSCLK_D

MULT0

PCI5

+V3.3S

+V3.3S

+V3.3S

+V3.3S

+V3.3S

+V3.3S

SMB_DATA_S 10,14,16

DREFCLK 6

CLK_SIOPCI 27

PM_STPCPU#15,30

CLK_ITP 4

CLK_MCH66 6
PM_SLP_S1#15,17,25

CLK_ITP# 4

CLK_ICH66 14

CLK_CPU_BCLK# 2

CLK_ICH14 15

SMB_DATA_S10,14,16

CLK_MCH_BCLK# 7

PM_STPPCI#15

DREFSSCLK6

SMB_CLK_S10,14,16

CLK_SMCPCI 25

SMB_CLK_S 10,14,16

CLK_FWHOPTPCI 17

PM_SLP_S1# 15,17,25

VR_PWRGD_CK408#30

CLK_MCH_BCLK 7

CLK_CPU_BCLK 2

CLK_SIO14 27

CLK_ICH48 15

CLK_PCI_SLOT1 17

CLK_ICHPCI 14

CLK_PCI_CB 18

CLK_PCI_PORT80 17

CLK_FWHPCI 24
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CK-408
Unbuffered mode
MULT0=6
IREF = 2.32ma
(User Guide p191)
See page 203 during selection

100 MHz Clocks. See section 12.2.1 See
table 99 and section 12.2.1.3 for critical 
requirements. Read the table notes.

Keep stub short -->

Place crystal within 500
mils of CK_408

Critical Layout Note:
Place shunt resistors within 500 
mils of the series resistors. 
See section 12.2.1 and table 99.

No stuff; caps are
internal to CK-408.

Keep stub short -->

XTAL
PCI
PCI
3V66
3V66
48MHz
CPU
CPU

See Table 72 in UG for routing constraints

May need to tune
to 22 ohm during
validation.

Keep ICS91718 close to
ICS950812 as possible.

L6

L6
Shunt Resistors

Series Resistors

EMI Routing Considerations:
Route clocks on physical layer 
adjacent to the VSS reference plane only.
See section 12.2.1.4.

<----- 66 MHz Clocks. See section 12.2.2 See table 101
<----- for critical requirements. Read the table notes.
      CLK66 is reference length for CLK33. Required 
      +/-100 mils CLK33 to CLK66.

PCI Clocks. See section 12.2.3 and 12.2.4 See 
table 102 and 103 for critical requirements.
Required +/-100 mils CLK33 to CLK66.

<----- 14 MHz Clocks. See section 12.2.5 See
<----- table 104 for critical requirements.

<----- 48 MHz Clocks. See section 12.2.6 See
       table 105 for critical requirements.

SSC Clocks. See section 12.2.7 See ----->
 table 106 for critical requirements.

       USB Clocks. See section 12.2.8 See
<----- table 107 for critical requirements.

R110 33.2R110 33.2

C23
22uF
C23
22uF

R47 33.2R47 33.2

R35 33.2R35 33.2

CLKIN1

VDD2

GND3

CLKOUT4

PD# 8

SCLK 7

SDATA 6

REF_OUT 5

U5

ICS91718

U5

ICS91718

R32
1.00K
R32
1.00K

R26 33.2R26 33.2C21
10pF

NS

C21
10pF

NS

C13
0.1uF
C13
0.1uF

R41
1.00K
R41
1.00K

C30
10pF

NS C30
10pF

NS

R111 33.2R111 33.2

C12
0.1uF
C12
0.1uF

R49
475
R49
475

C17
22uF
C17
22uF

R? 33.2R? 33.2

R112 33.2R112 33.2

C25
10pF

NS C25
10pF

NS

R28
49.9
R28
49.9

R31

332
NS
R31

332
NS

Y1
14.318 MHz

Y1
14.318 MHz

C6
22uF
C6
22uF

R59
10.0K
R59
10.0K

C27
10pF

NS C27
10pF

NS

C35
10pF

NS C35
10pF

NS

R43 33.2R43 33.2

C26
10pF

NS C26
10pF

NSR44
10.0K
R44
10.0K

R51 33.2R51 33.2

R38
49.9
R38
49.9

C10
0.1uF
C10
0.1uF

C15
0.1uF
C15
0.1uF

R46 33.2R46 33.2

R33 33.2R33 33.2

C38
0.1uF
C38
0.1uF

C14
0.1uF
C14
0.1uF

R42
0
NS

R42
0
NS

C18
0.1uF
C18
0.1uF

R52 33.2R52 33.2

R50 33.2R50 33.2

C8
0.1uF
C8
0.1uF

R29
49.9
R29
49.9

R53 33.2R53 33.2

C20
10pFNS
C20
10pFNS

R48
0
NS

R48
0
NS

C19
0.1uF
C19
0.1uF

R113 33.2R113 33.2

C22
0.1uF
C22
0.1uF

C36
10pF

NS C36
10pF

NS

R114 33.2R114 33.2

R27 33.2R27 33.2

R54 33.2R54 33.2

FB3

300 OHM

FB3

300 OHM

C37
1.0uF
C37
1.0uF

C9
0.1uF
C9
0.1uF

R39
49.9
R39
49.9

R36 33.2R36 33.2

R115 33.2R115 33.2

C28
10pF

NS C28
10pF

NS

R55 0R55 0

C34
10pF

NS C34
10pF

NS

C7
1.0uF
C7
1.0uF

C32
10pF

NS C32
10pF

NS

R34 1.00KR34 1.00K

R30 33.2R30 33.2

FB1

300 OHM

FB1

300 OHM

R58
10.0K
R58
10.0K

R45
10.0K
NS

R45
10.0K
NS

R57 33.2R57 33.2

C16
0.1uF
C16
0.1uF

C31
10pF

NS C31
10pF

NS

R40
49.9
R40
49.9

C29
10pF

NS C29
10pF

NS

C11
0.1uF
C11
0.1uF

C24
10pF

NS C24
10pF

NS

C33
10pF

NS C33
10pF

NS

R37
49.9
R37
49.9

PCI0 10

PCI1 11

PCI2 12

PCI3 13

PCI4 16

PCI5 17

PCI6 18

PCIF2 7

VSS04

PCIF1 6

VDDA 26VDD01

VSSA 27

PCIF0 5

CPUT2 45

VDD18

CPUC2 44

VSS19

CPUT1 49

VDD214

CPUC1 48

VSS220

CPUT0 52

VDD319

CPUC0 51

VDD432

66IN/3V66_5 24

VSS331

66B2/3V66_4 23

VDD537

66B1/3V66_3 22

VDD646

66B0/3V66_2 21

VSS436

VDD750

48MUSB 39

XTAL_IN2

48MDOT 38
VSS547

REF 56

XTAL_OUT3

IREF42

SEL240

SEL155

SEL054

MULT043

PWRDWN#25

PCI_STOP#34

CPU_STOP#53

VTT_PWRGD#28

SDATA29

SCLOCK30

3V66_033

3V66_1/VCH35

VSS615

VSSIREF41

U4

ICS950812

U4

ICS950812

FB2

300 OHM

FB2

300 OHM

R56 0R56 0



M_DATA22

M_DATA40

M_DM1

M_DATA18

M_DATA45

M_AA12

M_DATA60

M_DATA35

M_DATA25
M_DATA24

M_DATA7

M_AA11

M_DATA36

M_DATA11

M_DATA23

M_DQS3

M_DATA17

M_DATA59

M_DQS5
M_DATA6

M_DATA53

M_DATA27

M_DQS7

M_DATA47

M_DQS0

M_DATA4

M_DATA29

M_DQS1

M_AA3

M_DATA15

M_DATA12

M_DATA20

M_DATA13

M_DATA50

M_DATA39

M_DATA0

M_DATA37

M_AA6

M_AA10

M_DATA55

M_DATA49

M_DATA2

M_AA4

M_DATA46

M_DATA1

M_DATA5

M_DATA32

M_AA7

M_AA1

M_DATA41

M_AA5

M_DATA30

M_DATA10

M_DM7

M_DATA56

M_DATA16

M_DATA14

M_DM0

M_DM2

M_DATA48

M_DM3

M_DM5

M_DATA8

M_AA9

M_DATA38

M_DATA34

M_DQS6

M_DATA62

M_DATA31

M_DATA63

M_DATA51

M_AA2

M_DATA26

M_AA8

M_DATA57

M_DATA28

M_DATA54

M_DATA21

M_DATA61

M_DQS2

M_DATA42

M_DATA3

M_DM4

M_DATA9
M_AA0

M_DATA19

M_DQS4

M_DATA33

M_DATA44

M_DM6

M_DATA58

M_DATA52

M_DATA43

2D/DAC Clock

DAC_RED

LVDS_LVBG

Display PLL B

DAC_BLUEDAC_GREEN

+V1.5S

+V1.5S +V1.5S+V1.5S

+V1.5S

+V1.5S

+V1.5S

+V3.3S

DAC_BLUE 20

M_RAS# 10,12

DREFCLK 5

H_DPWR# 2

M_WE# 10,12

H_DPSLP# 2,14

M_BS1# 10,12

DAC_HSYNC 20
DAC_VSYNC 20

DREFSSCLK 5

MCH_EXTTS0 9

LVDS_CLKAM 13

AGP_BUSY#15

CLK_MCH665

M_AA3 10,12

M_AA[5:4] 10,12

MCH_SMVSWINGL 9

MCH_SMRCOMP 9

M_CLK_DDR2 10

M_BS0# 10,12

M_AA[12:6] 10,12

M_CAS# 10,12
LVDS_VDDEN 13

M_CLK_DDR1# 10

M_CLK_DDR0# 10

LVDS_YAP1 13
LVDS_YAP0 13

M_CLK_DDR2# 10

PCI_RST# 13,14,18,19

DAC_GREEN 20

LVDS_YAM1 13

LVDS_BKLTEN 13,20,25

LVDS_YAP2 13

M_AA0 10,12

M_CKE1 10,12

DAC_DDCADATA 20

M_CS1# 10,12

M_CKE0 10,12

SM_VREF_MCH33

M_CLK_DDR1 10

LVDS_YAM0 13

DAC_DDCACLK 20

VR_PWRGD 17,30

LVDS_YAM2 13

M_AA[2:1] 10,12

M_DM[7:0] 11

DAC_RED 20

MCH_SMVSWINGH 9

M_CLK_DDR0 10

LVDS_CLKAP 13

M_DATA[63:0]11

M_CS0# 10,12

M_DQS[7:0] 11

PM_SUS_CLK15

PM_THRM# 4,15,16

LVDS_CTRL 20
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Route to vias near ball, NC

REFSET Resistor: See
section 8.1.2 fig 17.

Place near 855 pins as possible

Place Caps as
close to diodes
as possible.

Do not route RGB
near any high
freq. signals.

Length match RGB within
200 mils. See sections
8.1.3 and 8.1.4.

Place near
GVREF pin.

Critical layout, see "LVDS
Routing Guidelines" section
8.2.3 and table 59. 100 ohms
+/-15%. 4 on 7 spacing with
pair-to-pair spacing of 20.

Route D7 to vias near ball, NC

S
e
e
 
s
e
t
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6
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o
r
 
r
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g
 
r
e
q
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r
e
m
e
n
t
s
.

See Section 6.3 Table 24 for
constraint requirements.

3

2
1

D2

CMPSH-3

D2

CMPSH-3

R73 2.21KR73 2.21K

C44
0.1uF
C44
0.1uF

R74 1.50KR74 1.50K

R63
100K
R63
100K

DVOBHSYNCT6
DVOBVSYNCT5
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See sections 4.1.7
and 13.5.3.1.

MCH_HCCVREF and
MCH_HAVREF: Max length
<0.5, 10 mil trace. See
Section 13.5.3.1.

Place near 855GME.
See section 10.3.4.

See section 4.1.3.4.

See sections 4.1.3.4 and 4.1.6. --->

HUB_PD[10:0]:  See section
10.2.1.  4 on 8 spacing. 4
on 7 under chip to 300 mils
outside chip.

See section 4.1.3.5 and table 8.
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Layout note: Route
VSSALVDS trace to cap
(no via at GMCH).

Place these caps
on the top side

Layout note: Route
VSSADAC trace to cap
(no via at GMCH). See
section 8.1.5.

Layout Note: Read Section 11.5 of the User's Guide.

Note: Keep
size at 0603.
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Hub Interface

System Memory

GMCH Compensation & Reference Voltages

Adjust resistors per board design.
See User's Guide Sec 11.2.3

MCH_SMRCOMP >=12 mils
with >=10 mil spacing.

Place cap nearer to +2.5V.

Place within 0.5" of pin 15 mil
trace with 25 mil spacing

Place within 0.5" of pin 15 mil
trace with 25 mil spacing

Place within 0.5" of pin 15 mil
trace with 25 mil spacing

Place within 0.5" of pin 18 mil trace
with 25 mil spacing from any
switching circuit.

Place within 0.5" of pin. Traces must
be 55 ohms +-15%. See section 10.3.4.

Performance mode: 37.4 to 1.35V
Power mode 27.4 to 1.2V

Place 0.1uF near the divider and
0.01uF (see sheet 7) near the
component.  See section 10.3.4.

Performance mode: 68.1 ohm to 1.35V
Power mode 49.9 ohm to 1.2V    
800mv +-8%

Performance mode: 287 to 1.35V
Power mode 243 to 1.2V    
350mv +-8%

Place 0.1uF near the divider and 0.01uF
(see pg 8) near the component.

Host

See section 4.1.7.
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R107 100R107 100
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49.9
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C116
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0.1uF

R105
10.0K
R105
10.0K

R93 27.4R93 27.4

R98 100R98 100

R92 27.4R92 27.4

R89 604R89 604
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CLOCKS: 20mil
width with 25
mils spacing

Layout note: Complex layout instructions are available in
section 6 of the User's Guide.

SO-DIMM 0 Layout note: Place capacitors as near to the DDR connector as possible.

change FP to 1210 from 1812
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VDD1934
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DU4 200
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Layout note: Place one cap close to every 2 pullup resistors terminated to +V1.25.

Note: Only like signals (data,
address, control) should share
resistor packs.
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PCI_AD23

HUB_RCOMP_ICH

PCI_AD1

HUB_PD2

PCI_AD4

CPU_INTR

CPU_A20M#

CPU_NMI

HUB_PD1

PCI_AD19

PCI_AD9

PCI_AD26

PCI_AD17

EEP_DIN

SMB_CLK

PCI_AD6

PCI_AD15

H
_I

N
IT

#_
D

Q

HUB_VREF_ICH

PCI_AD31
HUB_PD10

PCI_AD13

PCI_AD11

CPU_SLP#

CPU_IGNNE#

CPU_SMI#

SMB_S_OE1#

CPU_PWRGOOD

PCI_AD2

PCI_AD12

CPU_STPCLK#PCI_AD18

HUB_PD0

PCI_AD3

H_INIT#_D

PCI_AD8

HUB_PD11

PCI_AD21

PCI_AD14

HUB_PD4

CPU_FERR#

HUB_PD3

HUB_PD8

SM
B_

C
LK

HUB_PD5
PCI_AD24
PCI_AD25

PCI_AD0

PCI_AD16

SMB_DATA

HUB_PD9

PCI_AD10

PCI_AD28

SM
B_

D
AT

A

EEP_CS

HUB_PD7

SMB_S_OE2#

PCI_AD20

PCI_AD30

PCI_AD27
HUB_PD6

PCI_AD29

EEP_DOUT_D

CPU_DPSLP#

PCI_AD5

EEP_SK

PCI_AD22

PCI_AD7

EEP_DOUT_D
EEP_DIN

EEP_SK
EEP_CS

HUB_VSWING_ICH

CPU_INIT#

+VCCP

+V1.5S

+V1.5S

+V1.5S

+V3.3

+V3.3

+V3.3

+V3.3S

+V5S

+V3.3

PCI_GNT2#17

PCI_C/BE3#17,18

FWH_INIT# 17,24

PM_LANPWROK 20,25

LAN_RXD2 20

H_INIT# 2

INT_SERIRQ 16,17,18,25,27

PCI_SERR#16,17,18
LAN_TXD1 20

CLK_ICHPCI5
PCI_DEVSEL#16,17,18

PCI_TRDY#16,17,18

HUB_PSTRB 7

LAN_JCLK 20

INT_PIRQC# 16,18

PCI_C/BE0#17,18

H_STPCLK# 2

LAN_TXD2 20

HUB_PD[10:0] 7

H_DPSLP# 2,6

INT_PIRQB# 16,18

LAN_RXD0 20

H_SMI# 2

LAN_RXD1 20

INT_PIRQF# 16,17

SMB_ALERT# 4

PCI_C/BE2#17,18

SMB_CLK4,16,17

INT_PIRQE# 16,17
PCI_REQ2#16,17

H_PWRGD 2

PCI_REQ0#16,17

H_RCIN# 16,18,25

PCI_LOCK#16,17

INT_PIRQG# 16,17

PCI_REQB#16

PCI_PERR#16,17,18

PCI_GNT1#18

PCI_REQA#16,18
PCI_FRAME#16,17,18

PCI_PME#17,18

PCI_GNTA#18

H_A20M# 2

INT_PIRQA# 16

BUF_PCI_RST#17,24,25,27,28

SMB_DATA 4,16,17
SMB_CLK_S5,10,16

PCI_REQ3#16

PCI_STOP#16,17,18

SM_INTRUDER# 16

H_FERR# 2

INT_IRQ15 16,25

LAN_RSTSYNC 20

INT_PIRQD# 16

SMB_DATA_S 5,10,16

PCI_REQ4#16

PCI_IRDY#16,17,18

CLK_ICH66 5

PCI_PAR17,18

HUB_PSTRB# 7

H_NMI 2

INT_PIRQH# 16,17

H_INTR 2

PCI_REQ1#16,18

INT_IRQ14 16,17

H_IGNNE# 2

H_CPUSLP# 2

PCI_C/BE1#17,18

H_A20GATE 25

PCI_AD[31:0]17,18

LAN_TXD0 20

PCI_RST#6,13,18,19

BUF_PCI_RST17

PCI_GNT0#17
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Buffer to reduce loading on PCI_RST#

This Bus Switch prevents
leakage of the SMBus into
devices powered on the
switched rail.

HUB INTERFACE LAYOUT:
Signals must match +/- 0.1" of HUB_STB/STB#
signals. See section 10.3.4 and ICH4 datasheet.

See section 10.2.2.

HUB INTERFACE VSWING VOLTAGE

Diff
Pair

Place near
ICH4

Place near
divider

CPU_INIT# Point to point connection to CPU
see design guide for details

Connect C1, B7,
and D6 to
exposed vias
near the pins.

--->

--->
--->

See section 11.9.2.1. (All equal
length to or less than 500 mils
shorter then LAN_JCLK. See
example figure 114.  At least
100 mil spacing from  other
signals.

NS
change R146 to NS

R145
150
R145
150

R135

332

R135
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OE1#1
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GND4 2A 52B 6OE2# 7VCC 8
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C198
.01uF
C198
.01uF

R147 10.0K
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NS R148
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Q4B
CMLT3904E
 

Q4B
CMLT3904E
 

PCI_AD0H5
PCI_AD1J3
PCI_AD2H3
PCI_AD3K1
PCI_AD4G5
PCI_AD5J4
PCI_AD6H4
PCI_AD7J5
PCI_AD8K2
PCI_AD9G2
PCI_AD10L1
PCI_AD11G4
PCI_AD12L2
PCI_AD13H2
PCI_AD14L3
PCI_AD15F5
PCI_AD16F4
PCI_AD17N1
PCI_AD18E5
PCI_AD19N2
PCI_AD20E3
PCI_AD21N3
PCI_AD22E4
PCI_AD23M5
PCI_AD24E2
PCI_AD25P1
PCI_AD26E1
PCI_AD27P2
PCI_AD28D3
PCI_AD29R1
PCI_AD30D2
PCI_AD31P4

PCI_C/BE0#J2
PCI_C/BE1#K4
PCI_C/BE2#M4
PCI_C/BE3#N4

PCI_GNT0#C1
PCI_GNT1#E6
PCI_GNT2#A7
PCI_GNT3#B7
PCI_GNT4#D6

PCI_REQ0#B1
PCI_REQ1#A2
PCI_REQ2#B3
PCI_REQ3#C7
PCI_REQ4#B6

PCI_CLKP5
PCI_DEVSEL#M3
PCI_FRAME#F1
PCI_GPIO0/REQA#B5
PCI_GPIO1/REQB_L/REQ5#A6
PCI_GPIO16/GNTA#E8
PCI_GPIO17/GNTB_L/GNT5#C5
PCI_IRDY#L5
PCI_PARG1
PCI_PERR#L4
PCI_LOCK#M2
PCI_PME#W2
PCI_RST#U5
PCI_SERR#K5
PCI_STOP#F3
PCI_TRDY#F2

SM_INTRUDER# W6
SMLINK0 AC3
SMLINK1 AB1

SMB_CLK AC4
SMB_DATA AB4

SMB_ALERT#/GPIO11 AA5

CPU_A20GATE Y22
CPU_A20M# AB23

CPU_DPSLP# U23
CPU_FERR# AA21

CPU_IGNNE# W21
CPU_INIT# V22
CPU_INTR AB22
CPU_NMI V21

CPU_PWRGOOD Y23
CPU_RCIN# U22
CPU_SLP# U21
CPU_SMI# W23

CPU_STPCLK# V23

HUB_PD0 L19
HUB_PD1 L20
HUB_PD2 M19
HUB_PD3 M21
HUB_PD4 P19
HUB_PD5 R19
HUB_PD6 T20
HUB_PD7 R20
HUB_PD8 P23
HUB_PD9 L22

HUB_PD10 N22

HUB_CLK T21HUB_PD11 K21

HUB_PSTRB# N20
HUB_PSTRB P21

HUB_RCOMP R23
HUB_VREF M23

HUB_VSWING R22

INT_APICCLK J19
INT_APICD0 H19
INT_APICD1 K20
INT_PIRQA# D5
INT_PIRQB# C2
INT_PIRQC# B4
INT_PIRQD# A3

INT_PIRQE#/GPIO2 C8
INT_PIRQF#/GPIO3 D7
INT_PIRQG#/GPIO4 C3
INT_PIRQH#/GPIO5 C4

INT_IRQ14 AC13
INT_IRQ15 AA19

INT_SERIRQ J22

EEP_CS D10
EEP_DIN D11

EEP_DOUT A8
EEP_SHCLK C12

LAN_RXD0 A10
LAN_RXD1 A9
LAN_RXD2 A11
LAN_TXD0 B10
LAN_TXD1 C10
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IDE_PDD9

RTC_VBIAS_P

PM_SLP_S3#

IDE_PDD6

IDE_PDD4

IDE_PDD10

RTC_XTL2

IDE_PDD15

ACSYNC_D

IDE_PDD5

IDE_PDD1

RTC_XTL1

IDE_PDD11

IDE_PDD13

IDE_PDD8

RTC_RST_P#

SUS_CLK

IDE_PDD14

IDE_PDD12

SLP_S1#_D

SLP_S1#

USB_RBIAS

IDE_PDD7

IDE_PDD3
IDE_PDD2

IDE_PDD0

RTC_VBIAS_P

V_RTCBATT_D

RTC_XTL1
RTC_XTL2

V_
R

TC
BA

TT

R
TC

_R
ST

#

+VCCP

+V1.5S

+V3.3

+V3.3ALWAYS

+V3.3S

+V3.3S

+V3.3_SMC
+V_RTC

+V_RTC

CLK_ICH48 5

LPC_DRQ#027

USB_PN1_CHMP20

USB_PP1_CHMP20

IDE_PDA1 17

LPC_AD217,24,25,27

AGP_BUSY#6

LPC_AD017,24,25,27

PM_SLP_S4#17,25,29,32,33

PM_RI#16,28

SUS_CLK17

LPC_AD317,24,25,27

PM_SLP_S1#5,17,25

DELAYED_VR_PWRGD30

PM_RSMRST#16,25

IDE_PDIOW# 17

AC_SYNC21

USB_PP2_TOP22

PM_SUS_STAT#25,27

PM_SLP_S3#17,18,25,29,32,33

AC_SDATAOUT21

USB_PP3_OEM128

PM_STPCPU#5,30

PM_SUS_CLK 6

USB_OC2#22
USB_OC1#22

IDE_PDD[15:0] 17

IDE_PDIOR# 17

USB_PN3_OEM128

USB_PP4_OEM228

PM_PWROK16,25,31

CLK_ICH14 5

IDE_PDCS3# 17

IDE_PDDACK# 17

FWH_WP#24

IDE_PDCS1# 17

SER_EN28

PM_BATLOW#25
SMC_WAKE_SCI# 25

AC_SPKR 21

USB_PN0_SIDE22

USB_PN2_TOP22

LPC_DRQ#117

PM_SLP_S5#17,25

SMC_RUNTIME_SCI# 25

USB_OC5#22

USB_PN4_OEM228

IDE_PDDREQ 17

USB_OC0#22

IDE_PATADET17

LPC_AD117,24,25,27

AC_SDATAIN021

USB_PP0_SIDE22

USB_OC3#22

PM_PWRBTN#25

IDE_PDA2 17

AC_BITCLK21

PM_THRMTRIP# 2

PM_STPPCI#5

AC_RST#21

PM_THRM#4,6,16

PM_DPRSLPVR30
PM_CLKRUN#16,17,18,25,27

SMC_EXTSMI# 25,27

FWH_TBL#24

IDE_PDA0 17

USB_OC4#22

LPC_PME# 16,27

LPC_FRAME#17,24,25,27

IDE_PIORDY 17

USB_PP5_OPT22

USB_PN5_OPT22

HH_REV216,25
HH_REV116,25
HH_REV016,25

ITP_DBRESET#2,4

HEATER_ON 13,25
BKLT_SRC_CTRL# 20

MASTER_RESET#17,25

RTC_RST_P# 25
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Route USB_RBIAS/RBIAS#
differentially with the
resistor as close as
possible to the chip. See
section 11.4.1.3 and ICH4
Datasheet section 2.9.

XRT USB MAP
USB0   Side    
USB1   Champ    
USB2   Dig     
USB3   OEM4    
USB4   OEM5    
USB5   Option card

Place close
to ICH4

Close to ICH4

I/O
Unmuxed
Core

 
I
/
O

-
-
-
-
-
| 
I
 
o
n
l
y

-
-
-
-
-
-
-

R
e
s
u
m
e

--->Route
(PM_C3_STAT#) to
via near pin.

---------------------------->

Route Modem CODEC
(AC_SDATAIN1) to
via near pin.

RTC Circuitry

RTC_RST#
delay 18-25ms
See Sec 11.8.5

5 
uA
 -
->

Place a close as
possible to U8.

USB Routing Rules - See section 11.4

1) Signal should be ground referenced.
2) Do not route near crystals, ocs,   
clocks, magnetics, or core logic.  
3)No stubs.   4) Do not cross split
power planes     (If  necessary, use
stitching    caps. See  section
11.4.2.)   5) Follow 20*h rule. 6)
Adjust trace width and space to    
achieve 90 ohm differential   
impedance.

See section 11.3 --->

Q5 BSS138Q5 BSS138

C209
0.1uF
C209
0.1uF

R164 0R164 0

D4

CMOSH-3

D4

CMOSH-3

4
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5
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U13
74AHC1G08

U13
74AHC1G08

R158
1.00K
R158
1.00K

R157 180KR157 180K

R162
22.6
R162
22.6

C205
0.1uF
C205
0.1uF

C208
0.1uF
C208
0.1uF

Y2

32.768 KHz 

Y2

32.768 KHz 

R152
10.0K
R152
10.0K

R166 56.2R166 56.2

C207
1.0uF
C207
1.0uF

1
2

BT1BT1

C211
10pF
C211
10pF

R159 33.2R159 33.2

PM_AGPBUSY#/GPIO6R2
PM_SYSRST#Y3
PM_BATLOW#AB2
PM_C3_STAT#/GPIO21T3
PM_CLKRUN#/GPIO24AC2
PM_DPRSLPVRV20
PM_PWRBTN#AA1
PM_PWROKAB6
PM_RI#Y1
PM_RSMRST#AA6
PM_SLP_S1#/GPIO19W18
PM_SLP_S3#Y4

PM_SLP_S5#AA2
PM_STPCPU#/GPIO20W19
PM_STPPCI#/GPIO18Y21
PM_SUS_CLKAA4
PM_SUS_STAT#/LPCPD#AB3
PM_THRM#V1

PM_GMUXSEL/GPIO23J21
PM_CPUPERF#/GPIO22Y20
PM_VGATE/VRMPWRGDV19

AC_BITCLKB8
AC_RST#C13
AC_SDATAIN0D13
AC_SDATAIN1A13

AC_SDATAOUTD9
AC_SYNCC9

LPC_AD0T2
LPC_AD1R4
LPC_AD2T4
LPC_AD3U2
LPC_DRQ0#U3
LPC_DRQ1#U4
LPC_FRAME#T5

USB_PP0C20
USB_PP1A21
USB_PP2C18
USB_PP3A19
USB_PP4C16
USB_PP5A17
USB_PN0#D20
USB_PN1#B21
USB_PN2#D18
USB_PN3#B19
USB_PN4#D16
USB_PN5#B17

USB_OC0#B15
USB_OC1#C14
USB_OC2#A15
USB_OC3#B14
USB_OC4#A14
USB_OC5#D14

GPIO32J20
GPIO33G22
GPIO34F20
GPIO35G20
GPIO36F21
GPIO37H20
GPIO38F23
GPIO39H22
GPIO40G23
GPIO41H21
GPIO42F22
GPIO43E23
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To XRT SPEAKER
Connector

Connected under CODEC

* *

* *
* * *

*

*Capacitor location
is critical, see
CS4202 spec for
details

Place Close
to CODEC

Place close
to 855GME

CODEC

To MIC
Connector

GROUP: AC97 Audio

To RT SPEAKER
Connector

Place top left side of the board.

Place top right side of the board.

Place top side of the
board near top edge.

See CS4202 spec
for ground plane and
layout details.

See Section 11.3 for routing rules.

Keep near U24.

See section 11.3 for
specific layout
instructions.
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Place
near J14.

Place as close to J14 as possible.
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LAYOUT NOTES:
1. Physical coupling distance of the accelerometer to the
   microcontroller should be minimal.
2. Flag underneath package is connected to ground.
3. Place a ground plane beneath the accelerometer to
   reduce noise, the ground plane should be attached to all
   of the open ended terminals.
4. Orient the MAA6260 package with the pin one indicator 
   toward the top left of the board. See picture below for
   details.
5. The MMA1260 does not have any orientation requirements.
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DOTHAN PROCESSOR DIFFERENCE - One
difference is the analog PLL voltage
supply. See RDDP # 13826 Paragraph
5.1.1.3 for details.

<== Processor reserved
IMVP signal. See section
13.1 & 14.4.1. - rv

X7R

Pop for latch mode
Depop for HICCUP mode

GROUP: IMVP IV Controller

Note: See spec sheet
for layout example
and requirements.

Note: See spec sheet
for layout example
and requirements.

change R374 from 910K to 909K

R379 93.1R379 93.1

R383 2.7R383 2.7

R371 332KR371 332K

R375 3.01KR375 3.01K

D15

CMOSH-3

D15

CMOSH-3

R368 0R368 0

R364 0R364 0

R358
0
R358
0

R382 23.2KR382 23.2K

C446

1.0uF

C446

1.0uF

C434

0.1uF

C434

0.1uF

R372
10
R372
10

C438

10uF

C438

10uF

R367 332KR367 332K

C450 470pFC450 470pF

D16

CMOSH-3

D16

CMOSH-3

C442 47pFC442 47pF

R357
12.1K
R357
12.1K

C440

4.7uF

C440

4.7uF

R370 0.002R370 0.002

D17

CMHSH5-4

D17

CMHSH5-4

R378 249R378 249

R362
28.0K
R362
28.0K

R380 200KR380 200K

R376 2.7R376 2.7

C435

10uF

C435

10uF

C449

10pF

C449

10pF

C452
0.1uF
C452
0.1uF

R
37

3
26

7
R

37
3

26
7

R360 13.7KR360 13.7K

R363
0
R363
0

R381

7.68K

R381

7.68K

C448 .01uFC448 .01uF

L17

0.60uH

L17

0.60uH

C445 .022uFC445 .022uF

C447

0.1uF

C447

0.1uF

R369 0R369 0

C441

1.0uF

C441

1.0uF

C439

0.1uF

C439

0.1uF

R377 3.01KR377 3.01K

IN1
SD#2
DRVLSD#3
DLY4
VCC5

BST 10
DRVH 9

SW 8
GND 7

DRVL 6

U51

ADP3419

U51

ADP3419

C436

10uF

C436

10uF

5 6 7 8

4

1 2 3

Q15
Si7886DP
Q15
Si7886DP

R365 0R365 0

R366 0R366 0

C443

.047uF

C443

.047uF

5 6 7 8

4

1 2 3

Q16
Si7886DP
Q16
Si7886DP

R356
24.9K
R356
24.9K

C444 10pFC444 10pF

C437

10uF

C437

10uF

P
S

I#
1

H
Y

S
S

E
T

2
V

ID
5

3
V

ID
4

4
V

ID
3

5
V

ID
2

6
V

ID
1

7
V

ID
0

8
V

R
E

F
9

B
O

O
TS

E
T

10

DPRSET11
DPRSLP12
DPSLP#13
PWRGD14
CLKEN#15
TPWRGD16
DPWRGD17
SD#18
SS19
CLAMP20

G
N

D
21

V
C

C
22

C
O

R
E

FB
23

D
A

C
R

E
FF

B
24

D
A

C
R

E
F

25
D

S
H

IF
T

26
R

E
G

27
R

A
M

P
28

C
S

N
29

C
S

P
30

TSYNC 40
DRV3 39

DRVLS03# 38
DRV2 37

DRVLS02# 36
DVR1 35

DRVLSD1# 34
CS3 33
CS2 32
CS1 31

U50

ADP3205A

U50

ADP3205A

R359
8.25K
R359
8.25K

R
37

4
90

9K
R

37
4

90
9K

C451

0.1uF

C451

0.1uF

R361 0R361 0



MAIN_PWROK

MAIN2_PWROK

GND GND GND GND GND

+VCC_CORE

+VCCP

+VCC_CORE

+VCC_CORE
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VCore HF and Bulk Decoupling

VCCP Decoupling
PLACE NEAR CPU

Power Good Circuitry
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GROUP: 1.05V Supply

1.05V @ 2.8A

GROUP: 1.5V Supply

1.5V @ 150mA

1.5V @ 1.9A
(4A max )

1.5V @ 1.9AGROUP: 1.5V Supply

1.2V @ 2A

1.2V @ 2A
(4A max )

GROUP: 1.8V Supply

GROUP: 1.2V Supply

1.8V @ 300mA
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No Stuff

Vtt Sense

Single point
sense
near load

Single point
sense
near load

Note: Some DDRs may require
a valid reference voltage
during S3 suspend. 

change R408 from stuff to no stuff

change R410 from no stuff to stuff
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Note for layout: This part has
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PH0 6
PH1 7
PH2 8
PH3 9
PH4 10
PH5 11
PH6 12
PH7 13
PH8 14

PGND0 19
PGND1 18
PGND2 17
PGND3 16
PGND4 15

AGND 1

PwrPad PwrPad

Note for layout: This part has
special pad on it's underside

U61

TPS54672

Note for layout: This part has
special pad on it's underside

U61

TPS54672

C528
0.1uF
C528
0.1uF

+ C538
150uF

+ C538
150uF

R413 10.0KR413 10.0K

+ C533
150uF

+ C533
150uF

C525

.047uF

C525

.047uF

R410 0R410 0

R422
100K
R422
100K

R424 3.92KR424 3.92K

R423 43.2R423 43.2
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+V5
ALWAYS

PG 29

+V3.3
ALWAYS

PG 31
PG 31

C
O
R
E
_
V
R
_
O
N

VR_SHUTDOWN#

D
E
L
A
Y
_
V
R
_
P
W
R
G
D

PM_PWROK

Power On Sequence

SMC

V3.3_SMC

V3.3_SMC_ON

PG 25

PG 25

+VDC

 IO
BOARD

V5_V3_PWRGD

BOX_ON

BOX_ON

+V2.5

+V1.25S

+VREF

+V5ALWAYS

+V5_ALWAYS

D
D
R
_
V
R
_
P
W
R
G
D

+V1.2S

+V3.3ALWAYS

+VCCP

+V3.3ALWAYS

+V1.8S

+V3.3ALWAYS

+V1.5
ALWAYS

+V3.3ALWAYS

+V1.5S

+V3.3ALWAYS

PM_PWROK

PG 32

CORE VR

PG 30

GMCH
PG 6

CK-408
PG 5

PG 14

ICH4

VR_PWRGD

VR_PWRGD_CK408

+VDC

PM_SLP_S4#

PM_SLP_S3#

PM_SLP_S4#

PM_SLP_S3#

PM_PWRBTN#

PM_RSMRST#

PG 31

V1.5A_PWRGD

EN
PM_SLP_S3#

EN
PM_SLP_S3#

EN
PM_SLP_S3#

1

2

3

4

6
7

8
8

9

9

9

9

9

5

10

10

11

12

13

14

15

CPU

PG 2

P
C
I
_
R
S
T
#

H
_
C
P
U
R
S
T
#

PM_SLP_S3#
EN

+V5S

+V5ALWAYS

+V3.3S

+V3.3ALWAYS

+V3.3

+V3.3ALWAYS

PM_SLP_S3#
EN

PM_SLP_S3#
EN

PM_SLP_S4#
EN

9

9

9

+V1.5

+V1.5ALWAYS

EN
PM_SLP_S4#

9

PG 31

V1.5S_PWRGD

Vcc_mch_PWRGD

Vccp_PWRGD

O
B
_
V
R
_
O
N

PM_SLP_S4#
EN

PM_SLP_S3#
EN

PG 32

PG 32

PG 32

PG 33

PG 32

PG 32
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IMVP@12A     S0, S1 
 1.1V - 1.47V

1.05V@2.5A 
1.05V@0.69A  S0, S1

1.2V@90mA   S0, S1 

1.2@1.29A   S0, S1

1.5v@90mA   S0, S1

855GME

Pentium-M

1.5V@70mA   S0, S1 

1.5@40mA  (analog)
1.5v@70mA (digital)

2.5v@50mA   S?, S?
2.5V@1.6A   S0, S1
2.5V@25mA   S3

3.3V@20mA   S0, S1 

2.5v@6A     S0, S1 
2.5V@138mA  S3

1.25@2.1A   S0, S1
1.25V@0mA   S3

SO-DIMM

1.25@100mA  S?, S?

1.05v@2.5mA S0, S1 

1.5v@550mA  S0, S1

1.5v@99mA   S0, S1

ICH4

3.3v@528mA  S0, S1 

1.5v@88mA   S0, S1 
1.5v@16mA   S3, S5 

VBAT@5uA    S0, S1
VBAT@5uA    S3, S5

3.3v@0.5A   S0, S1

5v@0A

miniPCI

12@200mA    S0, S1

-12@0A

5V@1mA      S3, S5 
5v@0.5A * 4 S0, S1

3.3v@280mA  S0, S1

CLOCK

3.3v@67mA   S0, S1

FWH

5v@1mA     S3, S5
5v@___mA   S0, S1

AC97

3.3v@1mA   S3, S5
3.3v@___mA S0, S1

SIO

3.3v@25mA  S0, S1

1.05v
1.2v
1.25v
VREF
1.5v
2.5v
3.3v
5.0v
12v 
-12v
1.8V
IMVP

Voltage    S0,S1      S3,S5
3.19A 
1.38A 
2.2A 
100mA
1.007A
6.65A
1.42A
2A 
200mA 
0A
300mA
9A

0A  
0A  
0A  
0A
16mA 
163mA
1mA 
5mA 
0A 
0A 0A

+V1.5S

+V1.2S

+V2.5

SM_VREF

+V3.3S

+VCC_CORE

?? +V2P5S

+V1.25S

+V5S

+V12

ADP3205

IMVP @ 12A
+VDC (9-18V)

TPS54610
2.5V @ 6A

TVL2461 1.25V
@ 100mA

TPS54672
1.25V @ 3A

TPS54020

5V @ 8A

3.3V @ 8A

LTC3412
1.2V @ 4A

LTC3412
1.5V @ 4A

DDR VR

TPS54310
1.05V @ 3A +VCCP

ADP5555 1.8V
@ 600mA

+V3.3_ALWAYS @ 0.6A

+V3.3_ALWAYS @ 0.6A

+V3.3_ALWAYS 1.2A

+V3.3_ALWAYS @ 0.3A

+V5_ALWAYS @3.5A

+V5_ALWAYS 0.62A

+V5_ALWAYS @ .1A

+VDC (9-18V)
+V3.3

1.8V@150mA +V1.8S

3.3v@10mA   S3, S5 

+V1.5ALWAYS

+V_RTC

TPS76515D   
1.5V@150mA

+V3.3ALWAYS @ .15A

+V3.3ALWAYS

+V5_ALWAYS

1.5v@15.5mA S0, S1
        4mA S3, S5

3.3v@ ?A   S0, S1

EIDE

CARDBUS

BACKLIGHT

USB

3.3V@ 2.8A  5.0V @ 2.6A mix & match

3.2A

6.7A

OEM Board

+V1.5S

LT1616

+V3.3_SMC @ 400mA
+VDC (9-18V) +V3.3_SMC

H8S

3.3v@40mA  all
(plus LED board)
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HAMMERHEAD XRT-CENTRINO
Voltage Wells

+VDC           Primary DC system power supply (10 to 21V)
+VCC_CORE       Core voltage for processor
+VCCP          1.05V rail for processor PSB, 855-GME PSB
+V1.8S         1.8V for processor PLL and VID circuitry
+V1.2S          1.2V for 855-GME core
+V1.25S         1.25V DDR Termination voltage
+V1.5S         1.5V switched power rail (off in S3-S5)
+V1.5ALWAYS     1.5V always on power rail
+V1.5          1.5V power rail (off in S4-S5)
+V2.5          2.5V power rail for DDR
+V3.3ALWAYS    3.3V always on power rail
+V3.3          3.3V power rail (off in S4-S5)
+V3.3S         3.3V switched power rail (off in S3-S5)
+V5ALWAYS      5.0V for ICH4 VCC5REFSUS
+V5            5.0V power rail (off in S4-S5)
+V5S          5.0V switched power rail (off in S3-S5)

I2C / SMB Addresses

Device        Address      Hex      Bus
----------------------------------------------
SO-DIMM0     1010 000x      A0     SMB_ICH_S
CLOCK CHIP   1101 001x      D2     SMB_ICH_S
SPREAD CLK   1101 010x      D4     SMB_ICH_S
THERMAL CHP  1001 100x      98     SMB_ICH

EMI Information

Freq       Name      CK-408   Sinks
------------------------------------- 
100 MHz   HOST_CLK    CPU    CPU GMCH DebugPort
 66 MHz   CLK66       3v66   GMCH ICH4
 33 MHz   CLK33       PCI_F  ICH4 SIO FWH
 33 MHz   PCICLK      PCI    Option Connector
14.1MHz   CLK14       REF0   ICH4 SIO
 48 MHz   DOTCLK      48MHz  GMCH
 48/66    SSCCLK      VCH    GMCH (spreedSpc)
 48 MHz   USBCLK      48MHz  ICH4
 33 MHz   ACPICLK     INT_   ICH4
 5-50MHz  LAN_CLK     LAN_JCKL ICH4 


