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Compal confidential

Thermal Sensor
ADT7421ARMZ

Clock Generator 
ICS9LPRS397AKLFTFan conn

Penryn -4MB (Socket P)

uFCPGA-478 CPU

FSB
667/800MHz 1.05V

H_A#(3..35)
H_D#(0..63)

1329pin BGA

Intel Cantiga MCH

DMI X4

BANK 0, 1, 2, 3
DDR2-SO-DIMM X2DDR2 667/800MHz 1.8V

Dual Channel

LPC BUS

CardBus Controller
O2MICRO OZH24

CDROM Conn.

PCI 

676pin BGA

Intel ICH9-M

Touch Pad CONN. Int.KBD

ENE KB926

10/100/1000 LAN

RJ45/11 CONN

PCI-E BUS

SATA HDD Connector

SATA Master

SATA Slave

1394

C-Link

CK505

ALC272
Audio CODEC AMP & Audio Jack

USB conn x 4

USB2.0

Azalia BT Conn

MLK 14

TSSOP-64

Express Card

Camera 

Power On/Off CKT.

DC/DC Interface CKT.

Power Circuit DC/DC

RTC CKT.

Power OK CKT.

Express Card

Mini-Card-3

BIOS(System/EC)

Mini-CardX1
(WLAN)

Compal Electronics, Inc.

CRT

LVDS Panel Interface

Media Card

REALTEK
RTL8111C-GR

P.17

P.16

P.4

P.4

P.4,5,6

P.7,8,9,10,11,12

P.26

P.22

P.24
P.27

P.13,14
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P.18,19,20,21

P.28

P.28P.29P.29

P.23

P.23

P.25 P.25

P.23

P.27
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P.30

P.30
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NB9M-GS 512M
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Mini-CardX1 

P.24
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O MEANS ON X MEANS OFFVoltage Rails

O

O

X

+0.9V

S3

+3VS

X

X

+3VALW

+5VS

S1

O

+2.5VS

+CPU_CORE

OO

OO

X

X X

+VCCP

power
plane

O

O

O

O

O

X

S5 S4/ Battery only

X X X

+B

State

+1.5VS

+1.8V

S5 S4/AC & Battery
don't exist

S5 S4/AC

+5VALW

S0

O

O

Symbol Note :

: means Digital Ground

: means Analog Ground

@ : means just reserve , no build
DEBUG@ : means just reserve for debug.

V V V

V

SERIAL SENSOR
(CPU)

SMB_EC_CK2

SOURCE

KB926

INVERTER BATT EEPROM

THERMAL

SODIMM CLK CHIP

SMBUS Control Table

SMB_CK_CLK1
SMB_CK_DAT1 ICH9

MINI CARD

SMB_EC_DA2

SMB_EC_CK1
SMB_EC_DA1

KB926

LCD_CLK
LCD_DAT Cantiga

LCD

X
X

X

X X

X

X X

X

X X

X

X X
X

X X

X
X

X

X
X X

X

X

V V
V

1 0 1 0 0 1 0 0A4

I2C / SMBUS ADDRESSING

1 0 1 0 0 0 0 0

D2

A0

CLOCK GENERATOR (EXT.)

HEX

DDR SO-DIMM 1

ADDRESS

DDR SO-DIMM 0

1 1 0 1 0 0 1 0

DEVICE

+VGA_CORE

+1.8VS

+0.9VGA

+1.2VS
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3
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2

1

1

D D

C C

B B

A A

H_THERMDA

H_THERMDC

L_THERM#

EC_SMB_DA2

EC_SMB_CK2

H_PROCHOT# OCP#

H_THERMDC

H_THERMTRIP#

H_THERMDAH_THERMDA_R
H_THERMDC_R

H_PROCHOT#

H_HIT#

H_RESET#

H_TRDY#

H_RS#1
H_RS#2

H_RS#0

H_LOCK#

XDP_DBRESET#

XDP_TDI

XDP_TMS

XDP_TRST#

XDP_TCK

H_IERR#

H_A#3

H_A#10

H_A#13

H_A#11

H_ADSTB#0

H_A#7

H_A#9

H_A#16

H_A#6

H_A#8

H_A#12

H_A#15

H_A#5

H_A#14

H_A#4

H_REQ#2

H_REQ#4

H_REQ#1

H_REQ#3

H_A#32

H_A#34
H_A#35

H_A#33

H_A#18

H_A#30

H_A#27
H_A#26

H_A#21

H_A#17

H_A#20

H_A#25

H_REQ#0

H_ADSTB#1

H_A#28
H_A#29

H_A#19

H_A#23
H_A#24

H_A#22

H_A#31

H_SMI#

H_STPCLK#
H_INTR

H_IGNNE#

H_A20M#
H_FERR#

H_NMI
CLK_CPU_BCLK#
CLK_CPU_BCLK

XDP_TRST#

XDP_TCK

XDP_TMS

XDP_TDI

XDP_DBRESET#

H_BNR#
H_ADS#

H_BPRI#

H_DEFER#

H_DBSY#
H_DRDY#

H_BR0#

H_INIT#
H_IERR#

FAN1_POWER
EN_DFAN1

H_HITM#

OCP# 20

H_THERMTRIP# 7,19

H_HIT# 7

H_RESET# 7

H_LOCK# 7
H_ADSTB#07

H_REQ#07
H_REQ#17
H_REQ#27

H_ADSTB#17

H_REQ#47
H_REQ#37

H_A20M#19
H_FERR#19
H_IGNNE#19

H_STPCLK#19
H_INTR19
H_NMI19
H_SMI#19

CLK_CPU_BCLK 15
CLK_CPU_BCLK# 15

XDP_DBRESET# 20

H_ADS# 7
H_BNR# 7
H_BPRI# 7

H_DEFER# 7
H_DRDY# 7
H_DBSY# 7

H_BR0# 7

H_INIT# 19

EC_SMB_CK2 29,33

EC_SMB_DA2 29,33

FAN_SPEED129

EN_DFAN129

H_A#[3..16]7

H_A#[17..35]7

H_RS#2 7
H_RS#1 7
H_RS#0 7

H_TRDY# 7

H_HITM# 7

+3VS

+3VS

+VCCP

+VCCP

+3VS

+VCCP

+VCCP

+3VS

+5VS
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Address:100_1100
H_THERMDA, H_THERMDC routing together,
Trace width / Spacing = 10 / 10 mil

This shall place near CPU

FAN1

40mil

FAN Control circuit

No need in check list

Thermal Sensor EMC1402-1-ACZL-TR

R5 54.9_0402_1%1 2

JFAN1

ACES_85205-03001
CONN@

11
22
33

GND4
GND5

C88
1000P_0402_50V7K~N

12

C94
0.01U_0402_16V7K 1

2

C76
10U_1206_16V4Z~N

12

E
B

C

Q2
MMBT3904_SOT23

@

2

3 1

C13

0.
1U

_0
40

2_
16

V4
Z 1

2

R11 54.9_0402_1%1 2

R35 54.9_0402_1%1 2

R57 100_0402_5%1 2

ADDR G
RO

UP_0
ADDR G

RO
UP_1

C
O

N
TR

O
L

XD
P/

IT
P 

SI
G

N
A

LS

H CLK

THERMAL

R
ES

ER
VE

D

IC
H

JCPU1A

Penryn

CONN@

A[10]#N3
A[11]#P5
A[12]#P2
A[13]#L2
A[14]#P4
A[15]#P1
A[16]#R1

A[17]#Y2
A[18]#U5
A[19]#R3
A[20]#W6
A[21]#U4
A[22]#Y5
A[23]#U1
A[24]#R4
A[25]#T5
A[26]#T3
A[27]#W2
A[28]#W5
A[29]#Y4

A[3]#J4

A[30]#U2
A[31]#V4

RSVD[01]M4
RSVD[02]N5
RSVD[03]T2
RSVD[04]V3
RSVD[05]B2
RSVD[06]D2
RSVD[07]D22

A[4]#L5
A[5]#L4
A[6]#K5
A[7]#M3
A[8]#N2
A[9]#J1

A20M#A6

ADS# H1

ADSTB[0]#M1

ADSTB[1]#V1

RSVD[08]D3

BCLK[0] A22
BCLK[1] A21

BNR# E2

BPM[0]# AD4
BPM[1]# AD3
BPM[2]# AD1
BPM[3]# AC4

BPRI# G5

BR0# F1

DBR# C20

DBSY# E1

DEFER# H5
DRDY# F21

FERR#A5

HIT# G6
HITM# E4

IERR# D20

IGNNE#C4

INIT# B3

LINT0C6
LINT1B4

LOCK# H4

PRDY# AC2
PREQ# AC1

PROCHOT# D21

REQ[0]#K3
REQ[1]#H2
REQ[2]#K2
REQ[3]#J3
REQ[4]#L1

RESET# C1
RS[0]# F3
RS[1]# F4
RS[2]# G3

SMI#A3

STPCLK#D5

TCK AC5
TDI AA6

TDO AB3

THERMTRIP# C7

THERMDA A24
THERMDC B25

TMS AB5

TRDY# G2

TRST# AB6

A[32]#W3
A[33]#AA4
A[34]#AB2
A[35]#AA3

RSVD[09]F6
U3

RT9027BPS SO 8P 

VEN1
VIN2

GND 5GND 6

GND 8

VO3
VSET4

GND 7

R51
1K_0402_5%

@
1 2

R17
56_0402_5%

@1
2

R53 100_0402_5%1 2

R146 56_0402_5%

 

12

R16

10K_0402_5%
1 2

C77 10U_1206_16V4Z~N
1 2

R61
10K_0402_5% 

1
2

C5

2200P_0402_50V7K
1 2

U2

EMC1402-2-ACZL-TR MSOP 8P
 

VDD1

ALERT# 6

THERM#4 GND 5

D+2

D-3

SCLK 8

SDATA 7

R4 54.9_0402_1%1 2

R18
56_0402_5%
 

1
2
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3
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1

1

D D

C C

B B

A A

V_CPU_GTLREF

H_D#4

H_D#14

H_D#10
H_D#9

H_D#3

H_D#13

H_D#6

H_D#2

H_D#8

H_D#12

H_D#1

H_D#5

H_D#7

H_D#11

H_D#0

H_D#15

H_D#27

H_D#25

H_D#31

H_D#24

H_D#20

H_D#30

H_D#23

H_D#19

H_D#29

H_D#16

H_D#18

H_D#22

H_D#26

H_D#28

H_D#17

H_D#21

H_DINV#0

H_DINV#1
H_DSTBP#1
H_DSTBN#1

H_DSTBP#0
H_DSTBN#0

VSSSENSE

VCCSENSE

VSSSENSE

VCCSENSE

V_CPU_GTLREF

TEST4

CPU_BSEL2
CPU_BSEL1
CPU_BSEL0

TEST1
TEST2
TEST3

TEST5
TEST6
TEST7

H_D#35

H_D#46
H_D#47

H_D#37

H_D#34

H_D#41

H_D#45

H_D#43

H_D#33

H_D#39
H_D#40

H_D#44

H_D#32

H_D#42

H_D#38

H_D#36

H_DINV#2

H_DSTBN#2
H_DSTBP#2

H_DINV#3

H_DSTBN#3
H_DSTBP#3

H_D#48

H_D#56

H_D#52

H_D#59

H_D#63

H_D#55

H_D#51

H_D#62

H_D#58

H_D#54

H_D#50

H_D#57

H_D#61

H_D#53

H_D#49

H_D#60

COMP0

COMP2
COMP3

COMP1

H_PWRGOOD
H_CPUSLP#

H_DPSLP#
H_DPRSTP#

H_PSI#

H_DPWR#

VCCSENSE 43

VSSSENSE 43

H_D#[0..15]7

H_DSTBN#07
H_DSTBP#07
H_DINV#07
H_D#[16..31]7

H_DSTBN#17
H_DSTBP#17
H_DINV#17

CPU_VID0 43
CPU_VID1 43
CPU_VID2 43
CPU_VID3 43
CPU_VID4 43
CPU_VID5 43
CPU_VID6 43

CPU_BSEL015
CPU_BSEL115
CPU_BSEL215

H_D#[32..47] 7

H_DSTBN#2 7
H_DSTBP#2 7
H_DINV#2 7
H_D#[48..63] 7

H_DSTBN#3 7
H_DSTBP#3 7
H_DINV#3 7

H_DPRSTP# 7,19,43
H_DPSLP# 19

H_CPUSLP# 7

H_DPWR# 7

H_PSI# 43

H_PWRGOOD 19

+VCCP

+VCCP

+1.5VS

+CPU_CORE +CPU_CORE

+CPU_CORE
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Close to CPU pin AD26
within 500mils.

CPU_BSEL CPU_BSEL2 CPU_BSEL1

166

200

0 1

0 1

CPU_BSEL0

1

0

Resistor placed within
0.5" of CPU pin.Trace
should be at least 25
mils away from any other
toggling signal.
COMP[0,2] trace width is
18 mils. COMP[1,3] trace
width is 4

Length match within 25 mils.
The trace width/space/other is
20/7/25.

Close to CPU pin
within 500mils.

Near pin B26

layout note: Route TEST3 & TEST5 traces on ground referenced layer to the TPs

266 0 0 0

0814 Change to 220uF

0819 Change to C_D2E

For 8 layer condition

Z=27.4 ohm
VCCSENSE, VSSSENSE/ 14mils (MS),
 16mils (SL) width, 7mils space, 25mils 
space to other signals Mismatch =25mils.

For 6 layer

Check 220u?

layout note: Rout H_DPRSTP# from ICH9 to IMVP6 then to GMCH & CPU

To IMVP

No need in
check list

No stuff 27.4 pull down near IMVP for testing

T6

R26

27
.4

_0
40

2_
1% 1

2

T3
T4

+ C10
330U_D2E_2.5VM_R7

1

2R52 1K_0402_5%@ 1 2

T5

D
A

TA
 G

R
P 0

D
A

TA
 G

R
P 1

D
A

TA
 G

R
P 

2
D

A
TA

 G
R

P 
3

MISC

JCPU1B

Penryn

CONN@

COMP[0] R26
COMP[1] U26
COMP[2] AA1
COMP[3] Y1

D[0]#E22
D[1]#F24

D[10]#J24
D[11]#J23
D[12]#H22
D[13]#F26
D[14]#K22
D[15]#H23

D[16]#N22
D[17]#K25
D[18]#P26
D[19]#R23

D[2]#E26

D[20]#L23
D[21]#M24
D[22]#L22
D[23]#M23
D[24]#P25
D[25]#P23
D[26]#P22
D[27]#T24
D[28]#R24
D[29]#L25

D[3]#G22

D[30]#T25
D[31]#N25

D[32]# Y22
D[33]# AB24
D[34]# V24
D[35]# V26
D[36]# V23
D[37]# T22
D[38]# U25
D[39]# U23

D[4]#F23

D[40]# Y25
D[41]# W22
D[42]# Y23
D[43]# W24
D[44]# W25
D[45]# AA23
D[46]# AA24
D[47]# AB25

D[48]# AE24
D[49]# AD24

D[5]#G25

D[50]# AA21
D[51]# AB22
D[52]# AB21
D[53]# AC26
D[54]# AD20
D[55]# AE22
D[56]# AF23
D[57]# AC25
D[58]# AE21
D[59]# AD21

D[6]#E25

D[60]# AC22
D[61]# AD23
D[62]# AF22
D[63]# AC23

D[7]#E23
D[8]#K24
D[9]#G24

TEST5AF1

DINV[0]#H25

DINV[1]#N24

DINV[2]# U22

DINV[3]# AC20

DPRSTP# E5
DPSLP# B5
DPWR# D24

DSTBN[0]#J26

DSTBN[1]#L26

DSTBN[2]# Y26

DSTBN[3]# AE25

DSTBP[0]#H26

DSTBP[1]#M26

DSTBP[2]# AA26

DSTBP[3]# AF24

GTLREFAD26

PSI# AE6

PWRGOOD D6
SLP# D7

TEST3C24

BSEL[0]B22
BSEL[1]B23
BSEL[2]C21

TEST2D25

TEST4AF26

TEST6A26

TEST1C23

TEST7C3

R22 1K_0402_5%@ 1 2

JCPU1C

Penryn
 .

CONN@

VCC[001]A7
VCC[002]A9
VCC[003]A10
VCC[004]A12
VCC[005]A13
VCC[006]A15
VCC[007]A17
VCC[008]A18
VCC[009]A20
VCC[010]B7
VCC[011]B9
VCC[012]B10
VCC[013]B12
VCC[014]B14
VCC[015]B15
VCC[016]B17
VCC[017]B18
VCC[018]B20
VCC[019]C9
VCC[020]C10
VCC[021]C12
VCC[022]C13
VCC[023]C15
VCC[024]C17
VCC[025]C18
VCC[026]D9
VCC[027]D10
VCC[028]D12
VCC[029]D14
VCC[030]D15
VCC[031]D17
VCC[032]D18
VCC[033]E7
VCC[034]E9
VCC[035]E10
VCC[036]E12
VCC[037]E13
VCC[038]E15
VCC[039]E17
VCC[040]E18
VCC[041]E20
VCC[042]F7
VCC[043]F9
VCC[044]F10
VCC[045]F12
VCC[046]F14
VCC[047]F15
VCC[048]F17
VCC[049]F18
VCC[050]F20
VCC[051]AA7
VCC[052]AA9
VCC[053]AA10
VCC[054]AA12
VCC[055]AA13
VCC[056]AA15
VCC[057]AA17
VCC[058]AA18
VCC[059]AA20
VCC[060]AB9
VCC[061]AC10
VCC[062]AB10
VCC[063]AB12
VCC[064]AB14
VCC[065]AB15
VCC[066]AB17
VCC[067]AB18

VCC[068] AB20
VCC[069] AB7
VCC[070] AC7
VCC[071] AC9
VCC[072] AC12
VCC[073] AC13
VCC[074] AC15
VCC[075] AC17
VCC[076] AC18
VCC[077] AD7
VCC[078] AD9
VCC[079] AD10
VCC[080] AD12
VCC[081] AD14
VCC[082] AD15
VCC[083] AD17
VCC[084] AD18
VCC[085] AE9
VCC[086] AE10
VCC[087] AE12
VCC[088] AE13
VCC[089] AE15
VCC[090] AE17
VCC[091] AE18
VCC[092] AE20
VCC[093] AF9
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Place these inside
socket cavity on L8
(North side
Secondary)

10uF 0805 X5R -> 85 degree.
High Frequence Decoupling

Capacitor > 880 uF

ESR <=  1.5m ohm

Place these caps inside
the CPU socket cavity.

( Left side on Top ).

Place these caps inside
the CPU socket cavity.

Place these caps inside
the CPU socket.
( Right side on Top side).( Left side on Top ).

Place these caps inside
the CPU socket.

( Right side on Top side).

Place these caps inside
the CPU socket cavity.
( Right side on Bottom ).

( Left side on Bottom ).

Place these caps inside
the CPU socket cavity.

Place these caps inside
the CPU socket.
( Left side on Top ).

Place these caps inside
the CPU socket.
( Right side on Top ).
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Layout Note:
H_RCOMP  / H_VREF / H_SWNG 

 trace width and spacing is 10/20
Layout Note:  
V_DDR_MCH_REF
trace width and
spacing is 20/20.

NA lead free

Near B3 pinwithin 100 mils from NB

0814 Add pull up R

0905 Add test point

0913 Delete V_DDR_MCH_REF from POWER circuit

H_RCOMP Dual core  24.9 ohm_1%  pull down
                   Quad core 16.9 ohm_1%  pull down
H_SWNG    Dual core 100 ohm_1%  pull down
                   Quad core 75 ohm_1%  pull down
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CFG[4:3] Reserved
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0 = The iTPM Host Interface is enable
1 = The iTPM Host Interface is disable

*
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CFG10 (PCIE Lookback enable)

(Default)11  = Normal Operation
10  = All Z Mode Enabled
00  = Reserved
01  = XOR Mode Enabled

*

0 = Enable
1 = Disable *

CFG9 
(PCIE Graphics Lane Reversal)

CFG[2:0] FSB Freq select
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ReservedCFG[15:14]

Strap Pin Table

ReservedCFG[18:17]

(Lane number in Order)

Others = Reserved
011  = FSB 667MHz
010  = FSB 800MHz

*

1 = Reverse Lane

0 = Reverse Lane,15->0, 14->1

1 = Enabled

0 = Normal Operation 

0 = Disabled

*

0 = DMI x 2

*

*

*

1 = PCIE/SDVO are operating simu.
0 = Only PCIE or SDVO is operational. *

1 = Normal Operation,Lane Number in order

1 = DMI x 4

0 =(TLS)chiper suite with no confidentiality
1 =(TLS)chiper suite with confidentiality

CFG5 (DMI select)

CFG19 (DMI Lane Reversal)

CFG16 (FSB Dynamic ODT)
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CFG7 (Intel Management 
           Engine Crypto strap)

CFG20 (PCIE/SDVO concurrent)

CFG11
CFG[13:12] (XOR/ALLZ)
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For Calero: 1.5Kohm 
For Crestline:2.4kohm 
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+3VALWP, +5VALWP

Rds(on) = 18m ohm(max) ; Rds(on) = 15m ohm(typical)

Rds(on) = 18m ohm(max) ; Rds(on) = 15m ohm(typical)
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