
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Rev.X02-00(3/18/2003)-In progress

Phoenix 2 Project

PCI  BUS

14.318MHz

VGA Conn

Keyboard/Mouse

460 mBGA

C
N
T
L

350Mpixels/s

D
A
T
A

AC'97 LINK

Intel Pentium 4 processor /VRM on Board

Springdale-G

HOST BUS

48MHz

33MHz

Northwood/Prescott

32 PLCCPCI CONN 33MHz

48MHz

GMCH

8 ports

33MHz

480Mb/s

82802AB

478 Pin Package
1.5V &
STANDBY
REGULATOR

LPT / COM1 / FDD

932 FC-BGA

A
D
D
R

AD1980 AC'97 CODEC

A
D
D
R

LPC BUS

C
N
T
L

DDR #2

133/166/200MHz

MISC HEADER

ICH5

SMsC 47M102
LPC Super I/O

FWH

D
A
T
A

HUB LINK

High-Speed USB

Broadcom 4401
10/100Mbit NIC

RJ45 port
33MHz

25MHz

14.318MHz

AGP 8X
SLOT

Page 48. DUAL POWER & VCCVID

Page  1. COVER

Page 40. AC97 CODEC

Page 10. P4-478 CPU-ITP

Page  3. RESET MAP

Page 38. VGA PORT
Page 11. Springdal -1

Page 31. POWER GOOD & RESET

Page 16. DDR SOCKET A0

Page  2. CLOCK DISTRIBUTION

Page 22. ICH5-2

Page  8. P4-478 CPU-1

Page 41. AC97 DEBOUNCE

Page 34. FLOPPY

Page  9. P4-478 CPU-2

Page 23. IDE

Page 35. KB, MOUSE

Page 29. FRONT PANEL

Page 20. AGP 8X

Page  5. POWER FLOW

Page  4. POWER DISTRIBUTION

Page 12. Springdal -2

Page 36. PARALLE PORT

Page 17. DDR_TERMINATION

Page 47. 2.5VSTBY & 1.5V & 1.25V

Page 30. FWH

Page 32. POWER CONNECTOR

Page  7. CLOCK

Page  6. POWER SEQUENCE

Page 21. ICH5-1

Page 28. DELL D-LED

Page 26. BCM 4401 NIC

Page 24. USB 2.0 PORT

Page 27. RJ45 + USB

Page 25. PCI SLOT

Page 33. SMsC LPC IO

Page 37. SERIAL PORT

Page 39. SMBUS

Page 45. EMI

Page 46. OTHER

Page 49. VRM10 CPU VCORE

Page 50. VTT_GMCH & GMCH_VDAC

66MHz
32.768KHz

SECONDARY IDE

PRIMARY IDE

IDE BUS

Serial ATA SATA 1

100MHz

66MHz
48MHz

266/333/400MHz

DDR #1Channel 1

Channel 2

66MHz

48MHz

66MHZ

ICS952621 33MHz

CK-409

14.318MHz

CLOCK
100/133/200MHz

Page 14. Springdal -4

Page 13. Springdal -3

Page 15. Springdal -5

Page 19. DDR_TERMINATION

Page 18. DDR SOCKET B0

Page 42. AC97 AMP & CONN

Page 43. AC97 CONN

Page 44. BATTERY

Page : 7Page : 8,9,10

Page : 11,12,13,14,15

Page : 16,17

Page : 18,19

Page : 21,22

Page : 23

Page : 23

Page : 23

Page : 33 Page : 30

33MHz

Page : 34,36,37 Page : 35
Page : 26,27

Page : 25

Page : 40,41,42,43

Page : 24,27,29

Page : 38

Page : 20

Page : 49

Page : 47,48,50

A0 -> A1 -> A2

A0 -> A1 -> A2

B -> C

AF -> BF -> CF

Page 51. LED CONTROL

Page 52. PCB Stackup

A3

1 52Tuesday, March 18, 2003

ASUStek Computer Inc.

BLOCK DIAGRAM

X01Phoenix 2

Jason Lin

<Core Design>

Size Project Name Rev

Date: Sheet of

Title :
Engineer:

http://laptop-motherboard-schematic.blogspot.com/



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

CLOCK CHIP ICH5

FWH PCICLK_FWH

CPUITPHCLK/#

CK66M_AGP

ITP

Intel

33MHz

100/133/167/200 MHz KB_CLK

Mouse

Keyboard

MSE_CLKSMSC I/O

14.318MHzCK14M_IO

PCICLK_IO 33MHz

M_CHA_SCK[0..2]/#

GMCH

Intel
Springdale-G

DD
R-

A0

MCHHCLK/#

CK66M_MCH

CK48M_VGA

100/133/200MHz

66MHz

48MHz

EXT_AUD_IN 14.318MHz

M_CHB_SCK[0..2]/#

CK409

ICS952621

48PIN

AGP SLOT66MHz

CK48M_ICH 48MHz

14.318MHzCK14M_ICH

33MHz

66MHz

PCICLK_ICH

CK66M_ICH

ICH_100M/# 100MHz DD
R-

B0

Northwood CPUHCLK/#

P4 Processor

478 Pin Package

100/133/200 MHz

14.318MHz

BITCLK
Codec12.288MHz
AC'97

PCI1 Slot
PCICLK_SL1 33MHz

PCICLK_LAN 33MHz BROADCOM
BCM4401

25MHz

32.768KHz

32.768KHz
SUSCLK

SUSCLK 32.768KHzFrom ICH5

To LPC IO

AF -> BF -> CF

Prescott
&
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System Reset

3P3V_PWRGOOD#

ICH5

BCMRST#
GPIO_LAN_DISABLE

PWR_PS_ON#

PWUREQ#

SYSTEM_PWRGOOD

ICH_PWR_BTN#

ICH_RSMRST#

CPURST#PCI_RST_SYS#

I
C
H
_
P
C
I
R
S
T
#

RESET
BUFFER

From ICH5
BCM4401

PCI1

H_DBR#

ICH_SYNC#
GMCH

PWRGOOD

Option

PCI_RST_SLOT#

CPU

PWR BTN#

GMCH

POWER
SUPPLY

ITP

IDE_PRST#
IDE1

3P3V_PWRGOOD

ICH5

RTCRST#

IDE_SRST#

ICH_PWROK

FWH

SMBus Isolation

ICH_PWROK

AGP

IDE2

CPUGMCH

ICH_SLP_S3#

LPC IO

Enable
Gate

D-LED

LPC IO

PME#

RI# Event# (S0/S1)

KB/MS Event (S0/S1/S3)

RTC Event#

USB Event#

AGP , PCI1 , BCM4401

VRM_PWRGDVRM 10.0
Power CKT

GMCH_VTT
Power CKT

GMCH_VTT

V
I
D
P
W
R
G
D

VIDPWRGD

EN

VCCVID
Power CKT

+12V

VCORE

VCCVID
CPU

CPU GMCH

+3.3V

GMCH
ICH_SYNC#

3P3V_PWRGOOD CPURST#

PCI_RST_SYS#

VCCVID
Power CKT

CPU ITP
SYSTEM_RESET#

VIDPWRGD

H_DBR#

CPURST# CPURST#

ITP

RST BTN#
SYSTEM_RESET#

VRM_PWRGD (Option)
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+1.5V

V_BAT

S0,S1

+3.3V

+12V
GMCH_VTT

+5V

0.33A 1.0W

+3V

990mA 1.485W

S0,S1

5uA 15uW 1 SERIAL

CD ROM

DDR

+5V_AUX

CPUCORE

PCI/SLOT/RISER

FWH

0.2A 0.8W

Springdale
0.25A 3W

0.7A 8.4W

S0,S1

0.1A 0.5W
2.5mA 3.25mW
5uA 25uW

+1.5V(VDAC)

VCORE

20mA 66mW

+3VSB_LAN

100uA 500uW

+12V

+5V

S0

0.7A 3.5W

ICH_VBAT
+5V_AUX

AUDIO

S0,S1,S3,S5

10uA 50uW

+1.2VSB_LAN

+12V

S0,S1

1.8A 2.25W

S0

4.65A 7W

+3.3V

PS2 KB/M

+12V

SUPER I/O

S0

+3.3V

+5V

+5V

PARALLEL

2mA 20mW

-12V

USB 8 PORT

+5V FLOPPY

+3.3V_AUX

+3.3V

S0,S1

0.32A 1.6W

+12V

48mA 240mW

+12V

+5V

+1.25V(VTT_DDR)

+5V

S0,S1

ICH5

+5V

200mA 0.66W

0.7A 3.5W

475mA 2.8W

+2.5V_DUAL

+1.5V

0.04A 0.2Waux
S0,S1,S3

0.5A 6W

+5V

+3.3V

4A 20W

250nA 750nW

+12V

+1.2V(VCCVID)

4.9A 12.25W

480mA 1.584W

+5V

67mA 220mW

CLOCK

50mA 165mW

+5V_DUAL_USB

15mA 74mW

S0,S1,S3,S5

1.0A 1.5W

+2.5V_DUAL

+3.3V

BROANDCOM NIC

0.28A 0.9W

FAN / ea

S0,S1

VCORE +5V_AUX

+5V

HDD 36G

S0,S1,S3

S0,S1,S3

+3.3V

S0,S1,S3,S5

S0,S1,S3,S5

+2.5VSB_LAN

+5V

BATTERY

+3.3V

-12V

3.0 Volt

POWER
SUPPLY

20mA Max

0.25uA 0.75uW

+12V

ICH_VBAT

220 mAh VBAT

CR2032

5uA 15uW

+5V_AUX

+1.5VSB

25mA 83mW

-12V

7.6A 25W

VIDPWRGD

60mA 90mW

82% Efficient

VRD 10.0 ON BOARD

ICC, sustained=70A

+3.3V_AUX

6A 19.8W

2A 10W

1A 12W

+12V ON BOARD

ON BOARD+3.3V

+3.3V ON BOARD

S0,S1

+3.3V_AUX
0.375A 1.24W

0.1A 1.2W

0.5A 6W

5A 25W

FILTERGMCH_VDAC

LINEAR REG.

LINEAR REG.

ON BOARD

SWITCHING REG.

+2.5V_DUAL+5V_DUAL

ON BOARD
LINEAR REG.

MOSFET

ON/OFF
+5V_AUX

+3.3V_SB

+3.3V_AUX
+3.3V_SB

+3.3V
MOSFET

ON/OFF

ON BOARD

ON BOARD

LINEAR REG.

LINEAR REG.

+2.5V_DUAL
+1.25V(VTT_DDR)

+1.5V

PRESCOTT FMB1

( Slim Type )

LINEAR REG.

6A 15W

+3.3V_AUX 289mA  953mW

(+1.8VSB_LAN)

(+3.3VSB_LAN)

MOSFET
+3.3V_AUX

Refer to PCI 2.3 spec.

+5V

ICC,Max=70A

NORTHWOOD
VID,max.=1.55V , ICC,peak.=90A , TDP=82W

FMB2

S0,S1

PRESCOTT FMB1

NORTHWOOD  FMB2
ICC,peak.=90A

0.15Amax,  0.18W

0.75A 2.475W

+5V_DUAL_USB

+5V_DUAL

ON/OFF

MOSFET

ICC, sustained=78A ICC,Max=78A
VID,max.=1.35V , TDP=84W

VRD 9.0 ON BOARD

11A Max.

11A Max.

9A Max.

2A Max.

0.5A Max.

+5V and +3.3V load sharing will not be greater than 85W

1.6A 2.32W for Northwood
1.6A 1.96W for Prescott

ICH_1.5V

AGP 8X Connector

ON BOARD

LINEAR REG.

ICH_1.5V

C
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VCORE_EN

+3V_AUX

eff.

RT9202CS+5V

VCCVID

+12V

GMCH_VDAC

+5V_AUX

VCORE

-12V

eff.

+3.3V

Silver Box

1~5ms delay

RT9181CB

+2.5V_DUAL

VTT_DDR

Idc=50mA

Switch
ON/OFF

eff.

Iocp

Imax

Imax

3.0A

TBD

Idc=14A

Imax 1.8A

Power Rail

Idc=48mA

AP4502

+5V_AUX

Iocp

Switching

Imax

+3.3V_SB

Imax

+5V_DUAL

PG

Control Signal

Idc=1.2A

Idc=1.44A

+3.3V

Iocp

GMCH_VTT

+3.3V_SB

+5V

Idc=3A

Linear

TO CPU

TO DDR

TO PCI , ICH5 , LAN

TO GMCH

TO GMCH

OP+BJT (Linear)

OP+BJT (Linear)

AP9918H(N-CH)
+

SI2305DS(P-CH)

160W ?

(1N-CH+1P-CH)

ADP3168

RT9173ACL5

133A

90A

82%

2. Idc is mean to the sustain current , and is 80% of Imax
current
3. Iocp is 1.5~2.0 times of Imax.

Note:

= 25A~

18.4A
85%

2A Idc=1.6A
44%

Idc=9A

=1.2V

1. Imax is mean to peak current refered to power
distribution on page 4.

for Northwood
36% for Presscott

eff. 50%

eff. 40%

eff. =97%

eff. =98%

eff. =60%

Imax=5.7A

GMCH_1.5V

LDO

Imax=1.5A
AME1085

eff. 66%

AP4502

(1P-CH + 1N-CH)
+5V_DUAL_USB
Idc=4A

Idc=4.56A

eff. =98%

Imax=60mA

OP+MOS(Linear)

Imax=0.9A
eff.=45%

To GMCH/AGP Connector

ICH_1.5V
Idc=0.72A

To ICH5

Idc=Icc,Max*0.85=59.5A for Northwood
Idc=Icc,Max*0.85=66.3A for Prescott

except Vcore is 85%.

A3
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S5:
S3:
S0: Windows Running

AC Power On Only

Windows Standby

+12V,+5V_DUAL,+5V_AUX,+3.3V_SB+3.3V,+3.3V_AUX,+2.5V_DUAL,CPUCORE,+1.5V,+1.5VSB,+1.25V,+1.2V existed

+5V_AUX,+3.3V_SB,+1.5VSB existed

+5V_DUAL,+5V_AUX,+3.3V_SB,+3.3V_AUX,+1.5VSB,+2.5V_DUAL existed

+12V

PS-OFF

0

0

+5V_AUX

+1.2V

1-5ms

S5->S0

+1.2V

+2.5V_DUAL

+2.5V_DUAL
+3.3V_SB

+5V_DUAL

+1.5V&

PS-OFF

0

VRD_PWRGOOD

+3.3V_AUX

CPUCORE

S3->S0

0

+1.5VSB

+3.3V_SB

+1.5VSB

S0->S3

+5V_DUAL

+1.25V

CPUCORE

0

+12V

+3.3V_AUX

2.VRD_OUTEN rises after  the voltage across 90% of its specified value

+5V_DUAL

+3.3V_AUX

0

CPUCORE

0

+1.25V

1.CPUCORE must rise after the voltage across 90% of +1.2V,andthe interval is within 1-5ms

S0->S5

0

+1.5VSB

0

0

+3.3V_AUX

+12V

+1.5VSB

0

+2.5V_DUAL

+5V_AUX

+1.25V

0

+2.5V_DUAL

0

1.CPUCORE must rise after the voltage across 90% of +1.2V,andthe interval is within 1-5ms

+1.2V

+1.5V

VRD_OUTEN

&

&

2.VRD_OUTEN rises after  the voltage across 90% of its specified value

+1.5V

PS-ON

0

+1.5VSB

VRD_PWRGOOD

VRD_OUTEN

VRD_PWRGOOD

VRD_OUTEN

+1.5VSB

VRD_OUTEN

+5V_DUAL

1-5ms VRD_PWRGOOD

+1.5V

CPUCORE

0

&

0

+1.5VSB

+5V_AUX

+3.3V_SB

+1.5VSB

+3.3V_AUX

+2.5V_DUAL

+12V

+2.5V_DUAL

+1.25V

+1.2V

+5V_DAUL

+1.5V READY

PS-ON

(BY +5V)

(BY +3.3V) (BY +3.3V_SB)

(BY +5V_AUX)

(BY +5V)

(BY +3.3V)

(BY +3.3V)

(BY +5V)

(BY +5V)

(BY +3.3V)

A3
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DESIGN NOTE: ICS 952621 / CYPRESS CY28405-2

FS_B FS_A CPU

100

133

200

167

0

1

0

1

0

1

1

0

CLOCK TABLE

X7R X7R X7R X7R X7R X7RX7R

BOM default is ICS952621

1

2425

48

4
8
 
P
I
N

I
C

0603

X7RX7R X7R

X7R

0805,X5R

0805,X5R

Y5V

Y5V Y5V Y5V

Afetr check with ICS, For CK409 spec : 
Max. External Cap = 2 x CL - Cs - Ci
For X'tal Vendor : 
07-009021431    XTAL 14.318MHZ DIP  49US   TXC 30PF/30PPM
,MARKING:TXC/14.3x8xF      QVL:TXC,
CL= 30pf
For ICS95261BF, Ci = 7pf 
For trace capacitance , Cs = 2.98pf
Max. External Cap = 2 x 30 - 2.98 - 7 = 50.02pf 
47pf  still meet sepc.

NPONPO

A3
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OSC_CK14M_XTALOUT

OSC_CK14M_XTALIN

_CPUITPHCLK

_ICH_100M#
_ICH_100M

_PCICLK_ICH
_PCICLK_SL1
_PCICLK_LAN

_CK66M_AGP
_CK66M_MCH
_CK66M_ICH

VTT_PWRGD#

_CK14M_ICH

_EXT_AUD_IN

PWRD#

FS_D

FS_C

FS_E

_CPUITPHCLK#

_EXT_AUD_IN

_CK48M_ICH
_CK48M_VGA

_CK14M_ICH

+3V_CLK

_MCHHCLK
_MCHHCLK#

_CPUHCLK
_CPUHCLK#

IREF

SMBCLK_M

SMBDATA_M

VTT_PWRGD#

_PCICLK_IO
_PCICLK_FWH

FS_C

FS_E
FS_D

VTT_PWRGD

NC_U23_19

NC_U23_25

SMBCLK_M<16,18,39>

SMBDATA_M<16,18,39>

HBSEL0<8,11>

HBSEL1<8,11>

CPUITPHCLK# <10>
CPUITPHCLK <10>

ICH_100M# <21>
ICH_100M <21>

CK66M_AGP <20>
CK66M_MCH <11>
CK66M_ICH <21>

EXT_AUD_IN <40>

CK14M_ICH <21>

CK48M_VGA <11>
CK48M_ICH <21>

CK14M_IO <33>

MCHHCLK# <11>
MCHHCLK <11>

CPUHCLK <8>
CPUHCLK# <8>

PCICLK_FWH <30>
PCICLK_IO <33>

PCICLK_ICH <21>
PCICLK_SL1 <25>
PCICLK_LAN <26>

GND

GND

CLKVCC3

GND

GND GND GND GND GND GND GND GND

GNDGND

+3.3V

GND

GND GND GND

GND GND GND GND

CLKVCC3

CLKVCC3

GND

+3.3V

GND

+5V

GNDGND

+5V

GND

+3.3V

GND GND GND

GND

GND

GND GND

CLKVCC3

+3.3V

+3.3V

+3.3V +3.3V

GND

GND

CLKVCC3

VCORE

GND

GND GND

CLKVCC3

GND GND

R381 331 2

R353 10KNI 12

C193
47P

1
2

R377 331 2

C208
47P
NI

1
2

R343
1K

1
2

CB277
0.1U

1
2

R358 331 2

CB282
0.1U

1
2

R361
49.9
1%

1
2

R322 33 NI1 2

EE1
0.1U

1
2

CB262
0.1U

1
2

R359
49.9
1%

1
2

L49
600OHM/200mA

21

C49
10P

1
2

R342 10KNI 12

R372 331 2

R383 331 2

R326 331 2

CB264
0.1U

1
2

EE2
0.1U

1
2

C209
10P

1
2

B
C

E

1

2

3

Q48
PMBS3904

C212
10P

1
2

R340 331 2

C206
10P

1
2

R329 33 NI1 2

R344
49.9
1%

1
2

R348 331 2

C215
10P

1
2

R364 331 2

CB265
0.1U

1
2

CB274
0.1U

1
2

R352 10KNI 12

R317 10K
12

C198
10P

1
2

R335
49.9
1%

1
2

C203
10P

1
2

R332 331 2

R336 10K
12

R320
1K

1
2

U23

IC
S

95
26

21

6
11

17

21
22

23

48

43
37

36
35

30

25
26

28

29

24

3
10
16
27
34
40

1

2

20

33

32

31

4

5

46
47

8
9

12
13
14
15
18
19

7

38
39
44
45
41
42

VSS_REF
VSS_PCI1

VSS_PCI2

DOT48
USB48

VSS_48

VDD_A

VSS_CPU
VSS_SRC

SRC_T
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CAD NOTE:PLEASE COMPONENTS AS CLOSE AS POSSIBLE TO CPU SOCKET,TRACE
ROUTE TO CAP MUST BE NO SMALLER THAN 12MIL

DESIGN NOTE:AE26 ( OPTIMIZED/COMPAT ) IS GND ON NORTHWOOD BUT WILL BE DETECT ON POESCOTT

CAD NOTE:PLACE 1206 CAP CLOSE OF CPU SOCKET
NORTH SIDE - 10UF 1206 X5R x 13

CAD NOTE:PLACE 1206 CAP CLOSE OF CPU SOCKET
SOUTH SIDE - 10UF 1206 X5R x 10

CPU VCORE DECOUPLING
CAD NOTE:PLACE THESE INSIDE THE CPU SOCKET CAVITY - 10UF 1206 X5R x 18
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HD_SWING Design 10 mil trace,
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BOM Change
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100
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AGP 3.0 = 0.35V
AGP 2.0 = 0.75V

GSWING

AGP 3.0 = 0.77V
AGP 2.0 = 1.04V
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CI_SWING = 0.82V
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Resistor divider plus 1 Cap placed at midpoint of bus.

Two other Caps plaecd at MCH and ICH.

Use 10 mil trace, 7 mil space

Place 0.01UF Caps within 0.25" of
device pin (MCH and AGP)

Place 0.1UF Caps close to
resistor circuit

X7R

X7R

X7R

(0805)(0805)

(0805)

AGP 3.0 = 0.35V
AGP 2.0 = 0.75V

AGP 3.0 = 0.77V
AGP 2.0 = 1.04V

0.34V

0.82V

BOM Change From 60.4
to 61.9

X7R

X7R

X7R

X7R

Y5V Y5V

Y5V

0.349V

0.802V

X7R

X7R

X7RX7R

X7R

Y5V X7RX7R

Y5V

Y5V

Bas on formula from v1.3 Spec is DDR RCOMP VOL = VCC_DDR*(1/4.112) +/-2% = 0.6323V
                                DDR RCOMP VOH = VCC_DDR*(3.112/4.112) +/-2% = 1.9677V

The 10K/30.1K will get 0.6484V and 1.9516V, but 10.2K/31.6K will get better value 0.6344V and 1.9655V.
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X7R

Slave Addr : A0h

Place RES divider
near DIMM

X7R X7R X7R X7R

SYSTEM MEMORY DECOUPLING

X7R X7R X7RY5V Y5V Y5V

A3

16 52Tuesday, March 18, 2003

ASUSTeK COMPUTER INC

DDR CHANNEL A

X01Phoenix

Jason Lin
Size Project Name Rev

Date: Sheet of

Title :
Engineer:

M_CHA_MAA[0..12]

M_CHA_DQ[0..63]

M_CHA_DQS[0..7]

M_CHA_DM[0..7]

M_CHA_DQ20

M_CHA_DQS6
M_CHA_DQS7

M_CHA_DQ58

M_CHA_DM1

M_CHA_DQ5

M_CHA_DM2

M_CHA_MAA12

M_CHA_DM5

M_CHA_DQ34

M_CHA_DQ52

M_CHA_DQ43

M_CHA_DM0

M_CHA_DQ56
M_CHA_DQ57

M_CHA_MAA0

M_CHA_DQ45

M_CHA_DQ22

M_CHA_DQ26

M_CHA_MAA9

M_CHA_DM7

M_CHA_DQS4

M_CHA_DQ6

M_CHA_MAA1

M_CHA_DQ48
M_CHA_DQ47

M_CHA_DQ55

M_CHA_DQ3

M_CHA_DQ21

M_CHA_MAA6

M_CHA_DQ17

M_CHA_DQ23

M_CHA_DQ2

M_CHA_DQ40

M_CHA_DQ10

M_CHA_MAA3

M_CHA_DQ54

M_CHA_DQ18

M_CHA_DQS0

M_CHA_MAA11

M_CHA_DQ37

M_CHA_DQ35

M_CHA_DQ14

M_CHA_DQ9

M_CHA_DQ28

M_CHA_DQ39
M_CHA_DQ38

M_CHA_DQ50

M_CHA_DQS2

M_CHA_DQ30

M_CHA_DQ61

M_CHA_DQ8

M_CHA_DQ29

M_CHA_DQ15

M_CHA_DQ1

M_CHA_DQ12

M_CHA_DQ31

M_CHA_MAA4

M_CHA_DQ36

M_CHA_DQ53

M_CHA_DM4

M_CHA_DQ4

M_CHA_DQ41

M_CHA_DQ46

M_CHA_DQ42

M_CHA_DQ59

M_CHA_DQ24

M_CHA_DM3

M_CHA_DQS1

M_CHA_DQS3

M_CHA_DQ63

M_CHA_DM6

M_CHA_DQ32

M_CHA_DQ0

M_CHA_DQ13

M_CHA_MAA5

M_CHA_DQ16

M_CHA_DQ51

M_CHA_DQ25

M_CHA_DQ49

M_CHA_DQS5

M_CHA_DQ62

M_CHA_DQ33

M_CHA_DQ11

M_CHA_MAA7 M_CHA_DQ7

M_CHA_DQ60

M_CHA_MAA10

M_CHA_DQ19

M_CHA_DQ27

M_CHA_MAA8

M_CHA_DQ44

M_CHA_MAA2

DIMM_VREF

DIMM_VREF

M_CHA_CS#1
M_CHA_CS#0

NC_DDRA0_113

NC_DDRA0_44
NC_DDRA0_45

NC_DDRA0_51
NC_DDRA0_49

NC_DDRA0_144
NC_DDRA0_142
NC_DDRA0_135
NC_DDRA0_134

NC_DDRA0_47

NC_DDRA0_140

NC_DDRA0_10

NC_DDRA0_71
NC_DDRA0_163

NC_DDRA0_82

NC_DDRA0_9
NC_DDRA0_90
NC_DDRA0_101
NC_DDRA0_102
NC_DDRA0_173

NC_DDRA0_103

N
C

_D
D

R
A

0_
18

5
N

C
_D

D
R

A
0_

18
6

N
C

_D
D

R
A

0_
18

7

M_CHA_DQ[0..63]<12,17>

M_CHA_MAA[0..12]<13,17>

M_CHA_DM[0..7]<12,17>

M_CHA_DQS[0..7]<12,17>

M_CHA_RAS#<13,17>
M_CHA_CAS#<12,17>

M_CHA_CLK0#<12>

M_CHA_CKE0<12,17>

M_CHA_CLK2#<12>

M_CHA_CLK0<12>

M_CHA_BA1<12,17>

M_CHA_CKE1<12,17>

M_CHA_BA0<12,17>

M_CHA_WE#<13,17>

M_CHA_CLK1#<12>
M_CHA_CLK2<12>

M_CHA_CLK1<12>

DIMM_VREF <18>

SMBDATA_M <7,18,39>
SMBCLK_M <7,18,39>

M_CHA_CS#1 <12,17>
M_CHA_CS#0 <12,17>

+2.5V_DUAL

GND

GND

GND

+2.5V_DUAL

+2.5V_DUAL

+2.5V_DUAL

GND

GND

CB197
0.1U

1
2

CB157
0.1U

1
2

R278
75Ohm
1%

1
2

CB158
0.1U

NI

1
2

CB196
0.1U

1
2

CB242
0.1U

NI

1
2

R277
75Ohm
1%

1
2

CB189
0.47U

1
2

CE39
0.22U

1
2

CB191
0.22U

1
2

DDR_A0A
48
43
41

130
37
32

125
29

122
27

141
118
115
167

154
65

97
107
119
129
149
159
169
177

63

2
4
6
8
94
95
98
99
12
13
19
20
105
106
109
110
23
24
28
31
114
117
121
123
33
35
39
40
126
127
131
133
53
55
57
60
146
147
150
151
61
64
68
69
153
155
161
162
72
73
79
80
165
166
170
171
83
84
87
88
174
175
178
179

10

59
52

113

49
51

142
144

44
45

134
135

16
17

75
76

137
138

21
111

140

47

5
14
25
36
56
67
78
86

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13

RAS
CAS

DM0
DM1
DM2
DM3
DM4
DM5
DM6
DM7

WE

DQ0
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7
DQ8
DQ9

DQ10
DQ11
DQ12
DQ13
DQ14
DQ15
DQ16
DQ17
DQ18
DQ19
DQ20
DQ21
DQ22
DQ23
DQ24
DQ25
DQ26
DQ27
DQ28
DQ29
DQ30
DQ31
DQ32
DQ33
DQ34
DQ35
DQ36
DQ37
DQ38
DQ39
DQ40
DQ41
DQ42
DQ43
DQ44
DQ45
DQ46
DQ47
DQ48
DQ49
DQ50
DQ51
DQ52
DQ53
DQ54
DQ55
DQ56
DQ57
DQ58
DQ59
DQ60
DQ61
DQ62
DQ63

RESET

BA0
BA1
BA2

CB2
CB3

CB6
CB7

CB0
CB1

CB4
CB5

CLK1
CLK1#

CLK2#
CLK2

CLK0
CLK#0

CKE0
CKE1

DM8

DQS8

DQS0
DQS1
DQS2
DQS3
DQS4
DQS5
DQS6
DQS7

CB159
0.1U

NI

1
2

CB195
0.1U

1
2

DDR_A0B
3

11
18
26
34
42
50
58
66
74
81
89
93

100
116
124
132
139
145
152
160
176

7
38
46
70
85
108
120
148
168
15
22
30
54
62
77
96
104
112
128
136
143
156
164
172
180

9

101
102

71
163

103

173 91
92

82

90

1841

157
158

181
182
183

18
5

18
6

18
7

VSS0
VSS1
VSS2
VSS3
VSS4
VSS5
VSS6
VSS7
VSS8
VSS9
VSS10
VSS11
VSS12
VSS13
VSS14
VSS15
VSS16
VSS17
VSS18
VSS19
VSS20
VSS21

VDD0
VDD1
VDD2
VDD3
VDD4
VDD5
VDD6
VDD7
VDD8

VDDQ9
VDDQ10
VDDQ11
VDDQ12
VDDQ13
VDDQ14
VDDQ15
VDDQ16
VDDQ17
VDDQ18
VDDQ19
VDDQ20
VDDQ21
VDDQ22
VDDQ23
VDDQ24

NC0

NC2
NC3

CS2
CS3

FETEN

NC4 SDA
SCL

VDDID

NC1

VDSPDVREF

CS0
CS1

SA0
SA1
SA2

P
os

t1
P

os
t2

P
os

t3

CB241
0.1U

1
2

http://laptop-motherboard-schematic.blogspot.com/



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

X7RX7R
(1206) (1206)

one 0402 0.1uF cap. per 4 DDR signals
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M_CHA_DQ7

M_CHA_DQ13

M_CHA_DQ3

M_CHA_DM1
M_CHA_DQ12

M_CHA_DQ8

M_CHA_DQS1

M_CHA_DQ0

M_CHA_DQ5
M_CHA_DQ1
M_CHA_DQ4

M_CHA_DM0

M_CHA_DQ2
M_CHA_DQS0
M_CHA_DQ6

M_CHA_DQ11
M_CHA_DQ10

M_CHA_DQ14
M_CHA_DQ15

M_CHA_MAA4

M_CHA_DM5

M_CHA_MAA3

M_CHA_DQ18
M_CHA_DM2
M_CHA_DQ20

M_CHA_DQ16

M_CHA_DQ21
M_CHA_DQS2

M_CHA_DQ17

M_CHA_DQ22

M_CHA_MAA1
M_CHA_MAA2

M_CHA_MAA8

M_CHA_MAA5

M_CHA_MAA7

M_CHA_CKE0

M_CHA_DQ19
M_CHA_DQ23

M_CHA_DQ24
M_CHA_DQ28

M_CHA_DQ25

M_CHA_DQS3
M_CHA_DQ29

M_CHA_DM3

M_CHA_DQ31

M_CHA_DQ30
M_CHA_DQ26
M_CHA_DQ27

M_CHA_MAA10
M_CHA_MAA0

M_CHA_BA1

M_CHA_DQ36
M_CHA_DQ32

M_CHA_DQ37
M_CHA_DQ33

M_CHA_DQS4

M_CHA_DM4
M_CHA_DQ38

M_CHA_DQ34

M_CHA_DQ39
M_CHA_DQ35
M_CHA_DQ44
M_CHA_DQ40

M_CHA_DQ45
M_CHA_DQ41

M_CHA_CS#1

M_CHA_CAS#

M_CHA_DQ43
M_CHA_DQ42

M_CHA_DQ46
M_CHA_DQ47

M_CHA_DQ49
M_CHA_DQ52
M_CHA_DQ53

M_CHA_DQ48

M_CHA_DQ57

M_CHA_DQS7
M_CHA_DM7

M_CHA_DQ56

M_CHA_DQ59
M_CHA_DQ63

M_CHA_DQ58

M_CHA_DQ62

M_CHA_DQ60
M_CHA_DQ51

M_CHA_DQ61

M_CHA_DQ50

M_CHA_CKE1

M_CHA_RAS# <13,16>

M_CHA_WE# <13,16>

M_CHA_CS#0 <12,16>

M_CHA_BA0 <12,16>

M_CHA_DQS[0..7]<12,16>

M_CHA_MAA[0..12]<13,16>

M_CHA_DM[0..7]<12,16>

M_CHA_DQ[0..63]<12,16>

M_CHA_CKE0 <12,16>

M_CHA_BA1 <12,16>

M_CHA_CAS# <12,16>

M_CHA_CS#1 <12,16>

M_CHA_CKE1 <12,16>

VTT_DDR
VTT_DDR

GND

GND

VTT_DDR

VTT_DDR

GND

VTT_DDR VTT_DDR

RN17A561 8

RN34D564 5

RN24A561 8

CB185

0.1U

1
2

RN36D564 5

RN42C563 6

CB180

0.1U

1
2

RN23A561 8

RN40A561 8

RN26D564 5

RN21D564 5

R283 471 2

RN38C47OHM3 6

RN19B562 7

R286 471 2

RN41B562 7

RN31B562 7

CB172

0.1U

1
2

CB181

0.1U

1
2

RN17D564 5

RN24D564 5

RN25D47OHM4 5

RN18A561 8

RN37A561 8

RN22C563 6

RN33A561 8

CB162

0.1U

1
2

CB175

0.1U

1
2

RN21B562 7

RN35D47OHM4 5

RN19D564 5

RN20B562 7

RN31D564 5

RN17B562 7

RN25B47OHM2 7

RN18C563 6

RN37C563 6

CB174

1uF/6.3V

1
2

RN33C563 6

RN21C563 6

RN35C47OHM3 6

RN40C563 6

CB173

1uF/6.3V

1
2

RN20D564 5

RN24B562 7

RN27A561 8

CB178

1uF/6.3V

1
2

RN25A47OHM1 8

RN18B562 7

RN37B562 7

CB165

0.01U

1
2

RN29A47OHM1 8
RN33B562 7

RN21A561 8

CB171

1uF/6.3V

1
2

RN19A561 8

RN38B47OHM2 7

RN20A561 8

CB168

1uF/6.3V

1
2

CB167

0.1U

1
2

RN27C563 6

RN25C47OHM3 6

RN18D564 5

RN37D564 5

CB304
10UF/6.3V
NI

1
2

CB170

1uF/6.3V

1
2

RN30B47OHM2 7

RN42B562 7

RN33D564 5

RN19C563 6

CB166

1uF/6.3V

1
2

CB169

0.1U

1
2

RN35B47OHM2 7

RN32D47OHM4 5RN27B562 7

RN39A561 8

RN41D564 5

RN28A561 8

CB163

1uF/6.3V

1
2

R284 471 2

CB187

0.01U

1
2

CB177

0.01U

1
2

CB179

0.1U

1
2

RN22B562 7

RN30A47OHM1 8

RN34A561 8

RN29B47OHM2 7

RN36A561 8
RN23D564 5

R279 56
1 2

CB160

0.1U

1
2

CB188
4.7UF

1
2

RN26A561 8

R280 471 2

RN38D47OHM4 5

RN32B47OHM2 7

RN27D564 5

CB302
10UF/6.3V
NI

1
2

RN39C563 6

RN41A561 8

RN28C563 6

R285 471 2

RN30D47OHM4 5

RN42D564 5

RN34C563 6

RN17C563 6

CB176

0.1U

1
2

RN29C47OHM3 6

RN36C563 6

RN42A561 8

RN23B562 7

RN26C563 6

R281 471 2

RN35A47OHM1 8

RN32A47OHM1 8

RN40B562 7

CB183
4.7UF

1
2

RN39B562 7

RN41C563 6

RN28B562 7

CB303
10UF/6.3V
NI

1
2

R287 471 2

RN31A561 8

CB161

0.1U

1
2

RN22D564 5

RN30C47OHM3 6

RN34B562 7

RN24C563 6

CB164

0.1U

1
2

RN29D47OHM4 5

RN36B562 7

RN22A561 8

RN23C563 6

RN26B562 7

R282 471 2

RN38A47OHM1 8

RN32C47OHM3 6

RN40D564 5
RN20C563 6

RN39D564 5

RN28D564 5

RN31C563 6
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Engineer:

M_CHB_DQ49

M_CHB_DQS6

M_CHB_DQ42

M_CHB_DQ63

M_CHB_DQ39

M_CHB_DQ14
M_CHB_DQ15

M_CHB_MAA0
M_CHB_DQ1

M_CHB_MAA6

M_CHB_DQ16

M_CHB_DQ30

M_CHB_MAA2

M_CHB_DQ54
M_CHB_DM6

M_CHB_DQ23

M_CHB_DQ28

M_CHB_DQ62

M_CHB_MAA7

M_CHB_DQ61

M_CHB_DQ53

M_CHB_DQS1

M_CHB_DQ31

M_CHB_DQ24

M_CHB_DQ47

M_CHB_DQ52

M_CHB_DQ58

M_CHB_MAA1

M_CHB_DQ43

M_CHB_DQ22

M_CHB_DQ48

M_CHB_DQS3

M_CHB_DQ33

M_CHB_DM5

M_CHB_DQ19

M_CHB_DQ0

M_CHB_DM1

M_CHB_MAA10

M_CHB_DQ2

M_CHB_DQ27

M_CHB_DM0

M_CHB_DQ12

M_CHB_DQS7

M_CHB_DQ20

M_CHB_DQ29

M_CHB_DQ38

M_CHB_DM4

M_CHB_DQ45

M_CHB_DM3

M_CHB_MAA9

M_CHB_DQ35

M_CHB_DQ5

M_CHB_DQ32

M_CHB_DQ59

M_CHB_DQ50

M_CHB_DQ6
M_CHB_MAA5

M_CHB_DQ10

M_CHB_MAA4

M_CHB_DQ26

M_CHB_DQ21

M_CHB_DQ57

M_CHB_DQ40

M_CHB_DQ9

M_CHB_DQS5

M_CHB_DQ60

M_CHB_DQ4

M_CHB_DQ51

M_CHB_DQ7

M_CHB_DQ55

M_CHB_DQ11

M_CHB_DM7

M_CHB_DQ13

M_CHB_DQ17

M_CHB_DQS2

M_CHB_DQS0

M_CHB_DQ25

M_CHB_DQ18

M_CHB_DQS4

M_CHB_DQ36

M_CHB_MAA12

M_CHB_DQ8

M_CHB_MAA3

M_CHB_MAA8

M_CHB_DQ56

M_CHB_DQ3

M_CHB_DQ44

M_CHB_DM2

M_CHB_MAA11

M_CHB_DQ37

M_CHB_DQ46

M_CHB_DQ34

M_CHB_DQ41

M_CHB_CS#0
M_CHB_CS#1

M_CHB_DQ[0..63]

M_CHB_MAA[0..12]

M_CHB_DQS[0..7]

M_CHB_DM[0..7]

NC_DDRB0_113

NC_DDRB0_44
NC_DDRB0_45
NC_DDRB0_49
NC_DDRB0_51
NC_DDRB0_134
NC_DDRB0_135
NC_DDRB0_142
NC_DDRB0_144

NC_DDRB0_47

NC_DDRB0_140

NC_DDRB0_10

NC_DDRB0_103

NC_DDRB0_9
NC_DDRB0_90
NC_DDRB0_101
NC_DDRB0_102
NC_DDRB0_173

NC_DDRB0_163
NC_DDRB0_71

NC_DDRB0_82

N
C

_D
D

R
B

0_
18

5
N

C
_D

D
R

B
0_

18
6

N
C

_D
D

R
B

0_
18

7

DIMM_VREF

M_CHB_DQ[0..63]<12,19>

M_CHB_MAA[0..12]<13,19>

M_CHB_DQS[0..7]<12,19>

M_CHB_DM[0..7]<12,19>

M_CHB_CAS#<12,19>

M_CHB_BA1<12,19>

M_CHB_CLK1<12>

M_CHB_CKE0<12,19>

M_CHB_RAS#<13,19>

M_CHB_CLK0#<12>
M_CHB_CLK0<12>

M_CHB_CLK1#<12>

M_CHB_BA0<12,19>

M_CHB_CLK2<12>

M_CHB_WE#<13,19>

M_CHB_CLK2#<12>
SMBDATA_M <7,16,39>
SMBCLK_M <7,16,39>

DIMM_VREF<16>

M_CHB_CS#0 <12,19>
M_CHB_CS#1 <12,19>

M_CHB_CKE1<12,19>

GND

+2.5V_DUAL

GND

+2.5V_DUAL

GND

GND

+2.5V_DUAL

+2.5V_DUAL

+2.5V_DUAL

GND

CB190
0.1U

1
2

R275
4.7K

1
2

CB214
0.1U

1
2

CB198
0.1U

1
2

CB200
0.1U

1
2

DDR_B0B

184P

3
11
18
26
34
42
50
58
66
74
81
89
93

100
116
124
132
139
145
152
160
176

7
38
46
70
85
108
120
148
168
15
22
30
54
62
77
96
104
112
128
136
143
156
164
172
180

9

101
102

71
163

103

173 91
92

82

90

1841

157
158

181
182
183

18
5

18
6

18
7

VSS0
VSS1
VSS2
VSS3
VSS4
VSS5
VSS6
VSS7
VSS8
VSS9
VSS10
VSS11
VSS12
VSS13
VSS14
VSS15
VSS16
VSS17
VSS18
VSS19
VSS20
VSS21

VDD0
VDD1
VDD2
VDD3
VDD4
VDD5
VDD6
VDD7
VDD8

VDDQ9
VDDQ10
VDDQ11
VDDQ12
VDDQ13
VDDQ14
VDDQ15
VDDQ16
VDDQ17
VDDQ18
VDDQ19
VDDQ20
VDDQ21
VDDQ22
VDDQ23
VDDQ24

NC0

NC2
NC3

CS2
CS3

FETEN

NC4 SDA
SCL

VDDID

NC1

VDSPDVREF

CS0
CS1

SA0
SA1
SA2

P
os

t1
P

os
t2

P
os

t3

CB193
0.01U

1
2

CB156
0.1U

1
2

DDR_B0A

184P

48
43
41

130
37
32

125
29

122
27

141
118
115
167

154
65

97
107
119
129
149
159
169
177

63

2
4
6
8
94
95
98
99
12
13
19
20
105
106
109
110
23
24
28
31
114
117
121
123
33
35
39
40
126
127
131
133
53
55
57
60
146
147
150
151
61
64
68
69
153
155
161
162
72
73
79
80
165
166
170
171
83
84
87
88
174
175
178
179

10

59
52

113

49
51

142
144

44
45

134
135

16
17

75
76

137
138

21
111

140

47

5
14
25
36
56
67
78
86

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13

RAS
CAS

DM0
DM1
DM2
DM3
DM4
DM5
DM6
DM7

WE

DQ0
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7
DQ8
DQ9

DQ10
DQ11
DQ12
DQ13
DQ14
DQ15
DQ16
DQ17
DQ18
DQ19
DQ20
DQ21
DQ22
DQ23
DQ24
DQ25
DQ26
DQ27
DQ28
DQ29
DQ30
DQ31
DQ32
DQ33
DQ34
DQ35
DQ36
DQ37
DQ38
DQ39
DQ40
DQ41
DQ42
DQ43
DQ44
DQ45
DQ46
DQ47
DQ48
DQ49
DQ50
DQ51
DQ52
DQ53
DQ54
DQ55
DQ56
DQ57
DQ58
DQ59
DQ60
DQ61
DQ62
DQ63

RESET

BA0
BA1
BA2

CB2
CB3

CB6
CB7

CB0
CB1

CB4
CB5

CLK1
CLK1#

CLK2#
CLK2

CLK0
CLK#0

CKE0
CKE1

DM8

DQS8

DQS0
DQS1
DQS2
DQS3
DQS4
DQS5
DQS6
DQS7

CB192
0.1U

1
2

CB194
0.1U

1
2

CB243
0.1U

NI

1
2

CB213
0.1U

1
2

CB199
0.1U

1
2
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one 0603 0.1uF cap. per 4 DDR signals
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Y5VY5V Y5VY5V
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one 0402 0.1uF cap. per 4 DDR signals

Y5V Y5V

0805
X5R

0805
X5R

0805
X5R

X5RX5R X5RX5R
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M_CHB_DQ41

M_CHB_DM4
M_CHB_DQ38

M_CHB_DQ34

M_CHB_CS#1

M_CHB_BA1

M_CHB_DM1

M_CHB_DQ2

M_CHB_DQ13

M_CHB_DQ9

M_CHB_DQ6

M_CHB_DQ12

M_CHB_CS#0

M_CHB_MAA0
M_CHB_MAA10

M_CHB_DQ37

M_CHB_DM[0..7]

M_CHB_DQ[0..63]

M_CHB_MAA[0..12]

M_CHB_DQS[0..7]

M_CHB_DQ0

M_CHB_DQ1

M_CHB_DQ4
M_CHB_DQ5

M_CHB_DQS0
M_CHB_DM0

M_CHB_DQ7
M_CHB_DQ3

M_CHB_DQ8

M_CHB_DQS1

M_CHB_DQ15

M_CHB_DQ14

M_CHB_DQ10

M_CHB_DQ11

M_CHB_CKE0

M_CHB_CKE1

M_CHB_DQS2

M_CHB_DQ17
M_CHB_DQ20

M_CHB_DQ16

M_CHB_MAA7
M_CHB_MAA12

M_CHB_MAA11
M_CHB_MAA9

M_CHB_DM2

M_CHB_DQ22

M_CHB_DQ21

M_CHB_DQ18

M_CHB_MAA8

M_CHB_MAA6
M_CHB_MAA5

M_CHB_DQ23

M_CHB_DQ28
M_CHB_DQ19

M_CHB_DQ24

M_CHB_DQ25

M_CHB_DQS3
M_CHB_DQ29

M_CHB_DM3

M_CHB_MAA4

M_CHB_MAA2

M_CHB_MAA1

M_CHB_DQ27

M_CHB_DQ26
M_CHB_DQ30
M_CHB_DQ31

M_CHB_DQ36
M_CHB_DQ32

M_CHB_DQ33

M_CHB_DQS4

M_CHB_DQ35
M_CHB_DQ44

M_CHB_DQ40

M_CHB_DQ39

M_CHB_BA0
M_CHB_CAS#

M_CHB_WE#
M_CHB_RAS#

M_CHB_DQ45
M_CHB_DQS5

M_CHB_DQ42

M_CHB_DM5

M_CHB_DQ47
M_CHB_DQ43
M_CHB_DQ46

M_CHB_DQ48
M_CHB_DQ49

M_CHB_DQ53
M_CHB_DQ52

M_CHB_DQ54

M_CHB_DQ55

M_CHB_DM6

M_CHB_DQS6

M_CHB_DQ61

M_CHB_DQ50

M_CHB_DQ60
M_CHB_DQ51

M_CHB_DQ57
M_CHB_DQ56

M_CHB_DQS7
M_CHB_DM7

M_CHB_DQ59
M_CHB_DQ58

M_CHB_DQ63

M_CHB_DQ62

M_CHB_MAA3

M_CHB_BA1 <12,18>

M_CHB_CS#1 <12,18>

M_CHB_DQ[0..63]<12,18>

M_CHB_DM[0..7]<12,18>

M_CHB_MAA[0..12]<13,18>

M_CHB_DQS[0..7]<12,18>

M_CHB_CKE0 <12,18>

M_CHB_CKE1 <12,18>

M_CHB_BA0 <12,18>
M_CHB_WE# <13,18>

M_CHB_CAS# <12,18>

M_CHB_RAS# <13,18>

M_CHB_CS#0 <12,18>

VTT_DDR
VTT_DDR

VTT_DDR

GND

GND

VTT_DDR

GND

VTT_DDR

VTT_DDR

GND

GND

VTT_DDR

CB231

0.1U

1
2

RN64B47OHM2 7

RN61A561 8

RN70B562 7

CB218

0.1U

1
2

RN50B562 7

RN52B562 7

RN60B47OHM2 7

RN65A561 8

CB219

0.1U

1
2

RN71C563 6

RN61B562 7

RN69A561 8

RN50C563 6

RN55B47OHM2 7

RN51B562 7

RN63A561 8

CB215

0.1U

1
2

RN64A47OHM1 8

CB234

0.1U

1
2

RN52D564 5

RN45B562 7

CB253

1uF/6.3V

1
2

CB254

1uF/6.3V

1
2

RN54A47OHM1 8

RN58A561 8

RN60A47OHM1 8

RN63B562 7

RN65B562 7

RN45C563 6

RN67A561 8

RN69D564 5

RN51A561 8

RN55A47OHM1 8

RN47B562 7

CB222

0.1U

1
2

RN48A47OHM1 8

RN66D47OHM4 5

CB240

0.1U

1
2

RN56B562 7

CB249

1uF/6.3V

1
2

CB212

0.1U

1
2

RN54B47OHM2 7

RN53B562 7

RN56C563 6

RN62D47OHM4 5

RN50D564 5

CB228

0.1U

1
2

RN58C563 6

RN44A561 8 RN71B562 7
RN71A561 8

RN59D47OHM4 5

RN65D564 5

CB239
4.7U

1
2

CB227

0.1U

1
2

CB220

0.1U

1
2

RN48C47OHM3 6

RN68A561 8

RN66C47OHM3 6

RN46A561 8

CB233

0.1U

1
2

RN54C47OHM3 6

RN53A561 8

RN45D564 5

RN62C47OHM3 6

CB246

1uF/6.3V
1

2

CB223

0.1U

1
2

RN46C563 6

RN47D564 5

RN68B562 7

RN59C47OHM3 6

RN71D564 5

RN47A561 8

RN49B562 7

CB229

0.1U

1
2

RN48D47OHM4 5

RN66B47OHM2 7

RN70D564 5

RN67C563 6

RN54D47OHM4 5

CB230

0.1U

1
2

RN62B47OHM2 7

RN46B562 7
CB250

1uF/6.3V

1
2

RN44C563 6

CB252

1uF/6.3V

1
2

CB226

0.1U

1
2

RN63C563 6
RN63D564 5

RN70A561 8

RN59B47OHM2 7

RN68D564 5

RN58D564 5 CB255
4.7U

1
2

CB237

0.1U

1
2

RN48B47OHM2 7

RN69B562 7

RN66A47OHM1 8

RN57C563 6

CB217

0.1U

1
2

RN65C563 6

CB224

0.1U

1
2

RN62A47OHM1 8

RN57A561 8

RN56D564 5

RN56A561 8

RN59A47OHM1 8

RN49D564 5

CB248

1uF/6.3V
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SIORDY

IRQ15
IRQ14

PIORDY

IDE_PRST#

GPIO_DMA66_DETECT_PRI

IDEACTP#

CAB1

PDD7
PDD6
PDD5

PDD0

PDD13
PDD14

PDD8

PDD10

PDD3
PDD4

PDD9

PDD2
PDD1

PDD11
PDD12

PDD15

GPIO_DMA66_DETECT_SEC

CAB2

IDEACTS#

SDD8
SDD9

SDD11
SDD12

SDD1

SDD3
SDD13SDD2

SDD15

SDD10

SDD14

SDD5

IDE_SRST#

SDD6

SDD4

IDEACTP#

IDEACTS#

SATALED#
FNT_HDLED#

HD_LED-

SDD[0..15]

PDD[0..15]

SDD0

SDD7

GPIO_DMA66_DETECT_PRI
GPIO_DMA66_DETECT_SEC

NC_IDE1_32 NC_IDE2_32

NC_U29_6
NC_U29_11

IRQ14<21>

SDCS1#<21> SDCS3# <21>
SDA2 <21>

PDA1<21> GPIO_DMA66_DETECT_PRI <30>
PDA2 <21>

SDIOR#<21>
SDIOW#<21>

SDA1<21>
PDA0<21>
PDCS1#<21>

SIORDY<21>

SDDREQ<21>

GPIO_DMA66_DETECT_SEC <30>

PDIOW#<21>

SDDACK#<21>

PDDREQ<21>

PDCS3# <21>

IRQ15<21>

PIORDY<21>
PDIOR#<21>

SDA0<21>

PDDACK#<21>

SATA_TXN1<21>
SATA_TXP1<21>

SATALED#<21>

SATA_RXN1<21>
SATA_RXP1<21>

IDE_PRST#<31>

FNT_HDLED# <29>

SDD[0..15] <21>

PDD[0..15] <21>

IDE_SRST#<31>

GND
GND

GND
GND

GND

+3.3V

+3.3V

GND

GND GND

+3.3V+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V
+3.3V

GND

R370 4.7K1 2

R426
4.7K

1
2

R436 8.2K
1 2

R437
470

1 2

IDE1
HEADER_2X20P_K20

1
3 4

2

5 6
7 8
9

11
10
12

13 14
1615

17 18
19

22
24
26
28
30
32
34

21
23
25
27
29
31
33

36
38
4039

37
35

20

SATA1

SATA_CON_7P

1
2
3
4
5
6
7

8

9

1
2
3
4
5
6
7

GND1

GND2

IDE2

HEADER_2X20P_K20

1
3 4

2

5 6
7 8
9

11
10
12

13 14
1615

17 18
19

22
24
26
28
30
32
34

21
23
25
27
29
31
33

36
38
4039

37
35

20

C237
0.1U

1
2

R440
470

1 2

R442 10K
1 2

R443
4.7K

1
2

R441 10K
1 2

VCC

GND
U29C
74AC08

9

10
8

14
7

VCC

GND
U29A
74AC08

1

2
3

14
7

R439 8.2K
1 2

VCC

GND
U29D
74AC08

12

13
11

14
7

R393 4.7K1 2

VCC

GND
U29B
74AC08

4

5
6

14
7

R444
4.7K

1
2
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3

3

2

2

1

1

D D

C C

B B

A A

Dual USB CONNECTOR Port 2 & 3

DELL Spec :

USB Wake-Up support S0/S1/S3

DELL Spec :

USB Wake-Up support S0/S1/S3

Dual USB CONNECTOR Port 4 & 5

Y5V

Y5V

A3
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LP4-

LP5-

LP4+

LP5+

LP2-

LP2+

LP3-

LP2+LP2-

LP3- LP3+

LP5- LP5+

LP4- LP4+

LP3+

USBP4-<22>

USBP5-<22>

USBP5+<22>

USBP4+<22>

USBP3+<22>

USBP2-<22>

USBP3-<22>

USBP2+<22>

OC23#<21>

OC45#<21>

SBV4

SBV4

SBV2

SBV2

GNDGND

GND

GND

SBV2

GND

SBV4

GND

+5V_DUAL_USB

+5V_DUAL_USB

GND

GND

RN4A01 2

F2
1.5A/6V

1 2

L25
90ohm/100MHz
NI

1
4

2
3

R47
4.7K

1
2

R93
4.7K

1
2

+
CE10

470U

1
2

CB298
0.1U

1
2

RN6B03 4

RN4B03 4

+
CE7

470U

1
2

CB297
0.1U

1
2

RN7A01 2

USB1

USB_CON_16P

21

13
14

9
10

19

5
6

1
2

17

22

16
15

12
11

20

8
7

4
3

18

RN6A01 2

R51
5.6K

1
2

F5
1.5A/6V

1 2

L22
90ohm/100MHz
NI

1
4

2
3

RN5A01 2

RN7B03 4

L23
90ohm/100MHz
NI

1
4

2
3

R94
5.6K

1
2

RN5B03 4

L24
90ohm/100MHz
NI

1
4

2
3
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5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

CAD NOTE: PCI trace width / space = 5/7 , the ICH5 to 1st PCI length = 4" to 10" , 1st to 2rd PCI length
= 1" , 2rd to 3th PCI length = 1".

PCI BUS RESTSTORS

A_D16REQ/GNT 0 0INT DABC

PCI Clocks

PCI SLOT 1

PCI IDSELPCI REQ/GNT
INTA on device
mapped to INTx

PCICLK_SL1

PCI DEVICE
Device
Number

Placed near PCI Slot

Device#:00h
PPCI SLOT

INT#[D,A,B,C]
REQ#/GNT#[0]

Close to ICH5

Close to ICH5

Y5V Y5V

Y5V Y5V
Y5V Y5V Y5V

Y5V

A3
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INTA#
INTB#

INTD#
INTC#

PLOCK#

RIRDY#

PERR#

RFRAME#

RDEVSEL#

RSTOP#

RTRDY#

SERR#

REQ64#

ACK64#

TCK_3
TRST_3#
TDI_3
TMS_3

GNT0#

REQ0#

RIRDY#

A_D22

A_D31

RTRDY#

RSTOP#

A_D24

A_D26

A_D[0..31]

C/BE1#

INTD#

A_D12

REQ0#

A_D27

C/BE2#

PCI_SMBDATA

INTB#

TMS_3

A_D1

C/BE3#

SERR#

C/BE0#

A_D0

A_D10

A_D23

REQ64#

A_D15

A_D16

PLOCK#

ACK64#

A_D3

A_D19
A_D20

A_D4

A_D25

INTC#

A_D9

INTA#

GNT0#

RDEVSEL#

PME#

A_D14

PCI_RST_SLOTS#

A_D6
A_D5

A_D8

A_D17

FRAME#

PCI_SMBCLK

A_D11

PERR#

A_D30

TCK_3

A_D18

A_D21

A_D7

A_D2

TRST_3#

A_D29
A_D28

A_D13

TDI_3

A_D16

PCI_SMBDATA
PCI_SMBCLK

NC_PCI1_B4

NC_PCI1_B10

NC_PCI1_B14

NC_PCI1_A9

NC_PCI1_A11

INTE#<21>

INTG#<21>
INTH#<21>

INTF#<21>

REQ5#<21>

REQ4#<21>

REQ2#<21>

PCICLK_SL1<7>

PCI_SMBCLK <39>

REQ0#<21>

C/BE3#<21,26>

SERR#<21,26>

INTB# <20,21>

C/BE2#<21,26>

C/BE1#<21,26>

RDEVSEL#<21,26>

INTD# <21>

PERR#<21,26>

RTRDY# <22,26>

RSTOP# <22,26>

INTC#<21,26>

RIRDY#<21,26>

PLOCK#<21>

C/BE0# <21,26>

PCI_SMBDATA <39>

A_D[0..31]<21,26>

INTA#<20,21>

GNT0# <21>

PAR <21,26>

PME# <20,21,26>

PCI_RST_SLOTS# <26,31>

REQ3#<21>

GNT3#<21>

GNT2#<21>

GNT5#<21>

GNT4#<21>

RFRAME# <21,26>

+5V

+5V

GND

+5V

+3.3V

+3.3V

+5V+3.3V

GND

+3.3V_AUX

GND

+12V_DIG-12V+5V

GND

+5V

+3.3V_AUX

GND

+3.3V

GND

+3.3V

GND

+3.3V

GND

+3.3V

RP2C
2.7K3 5

10

RP1A

2.7K1 5
10

+

CE30
1000U

1
2

CB103
0.1U

1
2

RN43A2.7K1 2

RN10D2.7K7 8

RP2A
2.7K1 5

10

C127
0.1U

NI

1
2

RN10C2.7K5 6

RP1H
2.7K9 5

10

CB48
0.1U

1
2

RN11C2.7K5 6

CB58
0.1U

1
2

RP2F
2.7K7 5

10

RN11A2.7K1 2

R253 2.7KOhm
1 2

RP1E
2.7K6 5

10

RN10A2.7K1 2

PCI1

120P

A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20
A21
A22
A23
A24
A25
A26
A27
A28
A29
A30
A31
A32
A33
A34
A35
A36
A37
A38
A39
A40
A41
A42
A43
A44
A45
A46
A47
A48
A49

A52
A53
A54
A55
A56
A57
A58
A59
A60
A61
A62

B1
B2
B3
B4
B5
B6
B7
B8
B9

B10
B11
B12
B13
B14
B15
B16
B17
B18
B19
B20
B21
B22
B23
B24
B25
B26
B27
B28
B29
B30
B31
B32
B33
B34
B35
B36
B37
B38
B39
B40
B41
B42
B43
B44
B45
B46
B47
B48
B49

B52
B53
B54
B55
B56
B57
B58
B59
B60
B61
B62

1 2

TRST
+12V
TMS
TDI

+5V1
INTA
INTC
+5V2

RESERVED1
+5V3

RESERVED2
GND1
GND2

3.3VAUX
RST

+5V4
GNT

GND3
PME#
AD30

+3.3V1
AD28
AD26

GND4
AD24

IDSEL
+3.3V2

AD22
AD20

GND5
AD18
AD16

+3.3V3
FRAME

GND6
TRDY
GND7
STOP

+3.3V4
SDONE

SBO
GND8

PAR
AD15

+3.3V5
AD13
AD11

GND9
AD9

C/BE0
+3.3V6

AD6
AD4

GND10
AD2
AD0

+5V5
REQ64

+5V6
+5V7

-12V
TCK
GND11
TDO
+5V22
+5V23
INTB
INTD
PRSNT1
RESERVED5
PRSNT2
GND12
GND13
RESERVED6
GND14
CLK
GND15
REQ
+5V8
AD31
AD29
GND16
AD27
AD25
+3.3V7
C/BE3
AD23
GND17
AD21
AD19
+3.3V8
AD17
C/BE2
GND18
IRDY
+3.3V9
DEVSEL
GND19
LOCK
PERR
+3.3V10
SERR
+3.3V11
C/BE1
AD14
GND20
AD12
AD10
GND21

AD8
AD7
+3.3V12
AD5
AD3
GND22
AD1
+5V9
ACK64
+5V10
+5V11 ho

ld
_N

C
1

ho
ld

_N
C

2

+

CE34
1000U

1
2

RP2D
2.7K4 5

10

RN10B2.7K3 4

R251 2.7KOhm
1 2

RP2B
2.7K2 5

10

RP1B
2.7K2 5

10

R216 10K
1 2

RP1F
2.7K7 5

10

RP1C
2.7K3 5

10

R182 2.7KOhm
1 2

RP2E
2.7K6 5

10

CB129
0.1U

1
2

RN43D2.7K7 8

C126
0.1U

1
2

R214 10K
1 2

RN11D2.7K7 8

RN43C2.7K5 6

RP1G
2.7K8 5

10

RP2H
2.7K9 5

10

R176 2.7KOhm
1 2

RP1D
2.7K4 5

10

RN11B2.7K3 4

CB137
0.1U

1
2

CB45
0.1U
NI

1
2

RN43B2.7K3 4

RP2G
2.7K8 5

10

R199 100
12
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5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

CAD NOTE:
PLACE BIASVDD CLOSE TO CHIP

CAD NOTE:PLACE ON SOLDER SIDE
CAD NOTE:PLACE ON SOLDER SIDE

CAD NOTE:
PLACE PLLVDD CLOSE TO CHIP

X7R

X7R

NPO NPO

X7R

X7R

X5R X7R X7R

X5R X7R X7R

(1206)

(1206)

(0805)

Device#:01h
INT#[C]
REQ#/GNT#[1]

H = Enable LAN
L = Disable LAN

X7R

Place Close to BCM4401

Place Close to BCM4401

For BCM4401
+2.5VSB_LAN will be +3VSB_LAN (3.3V)
+1.2VSB_LAN will be +1.8VSB_LAN (1.8V)

X7R

CAD NOTE:
L15 close to BCM4401
CB266 must close to pin F13
CB303 must close to pin F12 0603,300mA

X5R
(1206)

X5R
(1206)

Y5V Y5V
Y5V

X7R X7R X7R
X5R
(1206)

X5R X7R
(1206)

X7R X7R
X7R

X7R X7R X7R

Design Note :
1.27K for 4401
1.24K for 5701

X7RX7R

X5R
0805

0805
X5R

Y5V

Y5V Y5V

Y5V
X7R X7R

A3
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C/BE0#
C/BE1#
C/BE2#
C/BE3#
RFRAME#
RIRDY#
RTRDY#
RDEVSEL#
RSTOP#

PAR

LAN_EEDI

RDAC

LTEST#

LAN_EEDO

LAN_EEDATA

LAN_EEDI
LAN_EECLK

SERR#

BCMRST#

INTC#

REQ1#

LAN_PCLK

A
_D

21

A
_D

13

A
_D

22

A
_D

14

A
_D

6

A
_D

19

A
_D

2

LOW_PWR

L_XOUT

RDP

A
_D

25

A
_D

18

A
_D

11
A

_D
10

PLLVDD2

A
_D

23

A
_D

30

A
_D

24

A
_D

1
A

_D
0

VAUX_EXIST
LAN_EEDATA

RDN

LTEST#

A
_D

28

A
_D

20

A
_D

3

BIASVDD

A
_D

17

A
_D

15

LAN_EECLK

A
_D

4

A
_D

29

PERR#

A
_D

12

A
_D

8

A
_D

5

L_XIN

A
_D

27

A
_D

7

TDP

A
_D

16

RDAC

A
_D

31

A
_D

26

TDN

LAN_EEDO A
_D

9

A_D[0..31] GPIO_LAN_DISABLE

GNT1#

PCI_RST_SLOTS#

A_D17

BCMRST#

BCMRST# PCI_RST_SLOTS#

RDN

TDP

TDN

RDP

GNT1#

REQ1#
BCM_CLKRUN#

BCM_CLKRUN#

NC_U4_A12
NC_U4_D12
NC_U4_B12
NC_U4_C12

NC_U4_K11
NC_U4_J11
NC_U4_L7
NC_U4_L8
NC_U4_M8
NC_U4_K4

NC_U4_G11
NC_U4_H11

NC_U4_A10
NC_U4_C9

NC_U4_C8
NC_U4_B10

NC_U4_K13
NC_U4_H10

NC_U4_J4
NC_U4_C11
NC_U4_E13
NC_U4_E14

NC_U4_J13
NC_U4_H12

NC_U4_D14
NC_U4_D13

NC_U4_P7

NC_U4_E11

NC_U4_E10

C/BE2#<21,25>
C/BE1#<21,25>
C/BE0#<21,25>

PAR <21,25>
INTC# <21,25>
PERR# <21,25>
SERR# <21,25>

REQ1# <21>
GNT1# <21>

PME# <20,21,25>

RSTOP#<22,25>

RTRDY#<22,25>
RIRDY#<21,25>
RFRAME#<21,25>

RDEVSEL#<21,25>

C/BE3#<21,25>

TDN<27>
TDP<27>
RDN<27>
RDP<27>

LAN_EECLK <27>
LAN_EEDATA <27>

LAN_EEDO <27>
LAN_EEDI <27>

ACTLED# <27>

LINK10#<27>

LINK1000#<27>

PCICLK_LAN <7>

A_D[0..31]<21,25> GPIO_LAN_DISABLE<21>
PCI_RST_SLOTS#<25,31>

LINK100#<27>

+1.2VSB_LAN +3VSB_LAN
+3VSB_LAN

GND

+3VSB_LAN

+3VSB_LAN
+3VSB_LAN

GND

+1.2VSB_LAN

GND

GND

GND

+3VSB_LAN

GND +1.2VSB_LAN

GND

GND

GND

+3VSB_LAN

GND

+1.2VSB_LAN

GND
GND

+3VSB_LAN

GND

+1.2VSB_LAN

GND

+1.2VSB_LAN

+3VSB_LAN

+5V_AUX +5V
+3VSB_LAN +3.3V

VESD

VDDIO

VDDIO

GND

GND

+3.3V_AUX

GND GND

GND

GND

GND

+3.3V

+3.3V

GND

GND

+3VSB_LAN

GND

+1.2VSB_LAN

+1.2VSB_LAN

GND

GND

VESD

GND

+1.2VSB_LAN

GND

GND

+3VSB_LAN

+3VSB_LAN

+3VSB_LAN

+3VSB_LAN

CB34
0.01U

1
2

CB5
0.1U

NI

1
2

CB36
0.01U

1
2

R20 49.9 1%
1 2

R15 100
12

CB30
0.1U

1
2

CB12
0.1U

12

C88
10UF/6.3V

1
2

CE1
10UF/6.3V

NI

1
2

CB26
0.1U

1
2

R11 49.9 1%
1 2

L8
600OHM/200mA

2
1

R71
0

1
2

CE2
10UF/6.3V

1
2

R14 1.27KOHM 1%

1 2

CB10
0.01U

1
2

CB7
0.1U

12

CE9
10UF/6.3V

1
2

CB25
0.01U

1
2

R33
1K

1 2

CB27
0.1U

NI

1
2

CB18
0.1U

1
2

CB20
0.1U

1
2

CB31
0.1U

1
2

CB9
0.1U

1
2

R34
0
NI

1 2

R22
0
NI

1
2

C108
27P

1
2

R452 4.7K
1 2

L1
600OHM/200mA

2
1

CB23
2.2U

1
2

R105
0

1
2

CB19
0.01U

1
2

CB17
0.1U

NI

1
2

1 2
GND

3 X1
25MHZ

CB11
0.1U

1
2

C74
4.7U

1
2

R12 49.9 1%
1 2

CB39
0.1U

NI
1

2

R13 4.7K
1 2

R31
0
NI

1
2

R453 0 NI
1 2

CB8
0.1U

1
2

A1

B1

Y2

GND

Vcc

Y1

B2

A2

U6

NC7WZ132K8X

1
2
3
4 5

6
7
8

CB16
0.1U

1
2

CB21
0.1U

1
2

R16 49.9 1%
1 2

R104
300K
NI

1 2

CB6
0.1U

1
2

CB14
0.1U

1
2

CB3
0.1U

1
2

R78
0

1
2

R300 2.7KOhm
1 2

R55 2.7KOhm
1 2

CB37
0.1U

1
2

R48 4.7K
1 2

R454 0 NI
1 2

CB24
0.1U

NI

1
2

CB2
0.1U

1
2

R70
0 1 2

C98
10UF/6.3V

1
2

CB32
0.01U

1
2

L4
600OHM/200mA

21

CB28
0.01U

NI
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Include 10/100 Transformer

X7R

X7R

ATMEL

4K

X1K X

AT93C46

For BCM4401 SPROM SIZE

V16K

V

R50

X

R52SPROM
SIZE

X

RJ45 + USB Combo

DELL Spec :

USB Wake-Up support S0/S1/S3

P-CH

CDC_DWN_ENABLE

L = Power Apply
H = Power Off

LAN power will be turn-off into
S3/S4/S5 State for 1 Watt
initiative request

Active LED (Yellow)
Pin 7 -
Pin 8 +

Speed LED (Dual Color LED)
Pin 9 + , Pin 10 - : Orange = 100Mbit
Pin 9 - , Pin 10 + : Green = 10Mbit

0805,3A

0805,3A

X7R X5R X5R
0805

Y5V

Y5V

Y5V

Y5V

Y5V

A3
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ICH internal PU
15K to 35K

X7R

X7R

Y5V

Y5V Y5V
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Front Pannel

X01Phoenix 2
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<Core Design>

Size Project Name Rev

Date: Sheet of

Title :
Engineer:
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FNT_HDLED#

FNT_HDLED#
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INTRUDER_R#
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USBP6+<22>
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USBP7-<22> USBP7+ <22>

INTRUDER_R# <21>

FNT_GLEDVCC<51>

FNT_YLEDVCC<51>

+12V_DIG

+3.3V +3.3V_AUX

+3.3V_AUX

+5V_DUAL +5V_DUAL +3.3V_AUX

+3.3V

GND

+5V_DUAL

C229 0.1U NI
1 2
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2.7KOhm
NI

1 2
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11 12
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DESIGN NOTE:LEVEL SHIFTING FOR INIT# TO FWH ( FOR INTEL FWH ONLY )

FWH BIOS ROM

5 13

4

3

BIOS ROM
2

32

1

31

30

29 21

20

14

Manufacture Mode

Stuff for Intel FWH and ST M50FW040K1T

Password
IC (Interface Configuration Pin) :
    This pin determines which interface is
operational. When Configuration Pin held high,
programmer mode is enabled and when held low, FWH
mode is enabled. This pin must be setup at power-up
or before return from reset and not change during
device operation it cannot be left unconnected.

These four pins are part of the mechanism that
allows Inputs multiple parts to be attached to the
same bus. The strapping of these pins is used to
identify the component. The boot device must have
ID[3:0] = 0000 and it is recommended that all
subsequent devices should use sequential up-count
strapping. These pins are internally
pulled-down with a resistor between 20-100 KW

3904

3(C)

2(E)1(B)

Y5V Y5V Y5V

Stuff for SST

First Source : SST49F004A
  Vih = 1.1 (min)
Second Source : STM50FW040K1T
  Vih = 0.5 x Vcc (Vcc = 3.0V to 3.6V)

A3
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FWH BIOS ROM

X01Phoenix 2

Jason Lin
Size Project Name Rev

Date: Sheet of

Title :
Engineer:

LAD1

FWH_ID0

PASSWORD

LAD0

LFRAME#

LAD2

GPIO_DMA66_DETECT_SEC

PCICLK_FWH

LAD3
GPIO_DMA66_DETECT_PRI

BOARD_SKU4
PN_FWH_GPI3 FWHTBL#

PASSWORD

FWHWP#

PN_FWH_GPI3
PASSWORD

FWHWP#

PN_FWH_GPI3

FWHHINIT#HINIT#

FWHIC

FWHTBL#

NC_U25_22
NC_U25_21
NC_U25_20
NC_U25_19
NC_U25_18

FWHHINIT#

LAD2 <21,33>

PCICLK_FWH<7>

LAD3 <21,33>
GPIO_DMA66_DETECT_PRI<23>

LAD1 <21,33>
LAD0 <21,33>

BOARD_SKU4<21>

LFRAME# <21,33>

PCI_RST_SYS#<12,20,28,31,33>

GPIO_DMA66_DETECT_SEC<23>

HINIT#<8,21>

+3.3V

GND

GND

GND

+3.3V

GND

GND

GND

+3.3V

GND

GND

+12V_DIG

GND

C275
1000P

1
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RN78B8.2K3 4

R390
0
NI

12

RN77D220 NI7 8

CB278
0.1U

1
2

R469
2KOhm

1
2

CB292
0.1U

1
2

B
C

E

1

2

3

Q75
PMBS3904

RN78C8.2K5 6

RN77B220 NI3 4
RN77A220 NI1 2

CB276
0.1U

1
2

R384
220
NI

1
2

MFG1

HEADER_1X2P
NI

2
1

PWD1

HEADER_1X2P

2
1

RN78D8.2K7 8

R337
10KOhm

1
2

R470
300Ohm

1 2

B
C

E

1

2

3

Q43
PMBS3904

U25

WHUB

4
3

2
1

5
6

7
8

9
10
11
12
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14
15

16

17

18
19
20

32
31

30

29

28

27

26

25
24

23

22
21

FGPI2
FGPI3

RST#
VPP

FGPI1
FGPI0

WP#
TBL#

ID3
ID2
ID1
ID0

FWH0
FWH1
FWH2

GND1

FWH3

RSVD1
RSVD2
RSVD3

VCC2
CLK

FGPI4

IC

GNDA

VCCA

GND2

VCC1
INIT#

FWH4

RSVD5
RSVD4

RN78A8.2K1 2

RN77C220 NI5 6
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1.5us discharge time
568us charge time

SMBus Isolation CKT

ATX Power GD To GMCH

To IDE2

To GMCH, LPC IO ,
AGP , DLED , FWH

To PCI1 , BCM4401

From ICH5

To ICH5

ATX Power GD

Processor DBRESET#

FORM GMCH ICH_SYNC#

To ICH5

To IDE1

Y5V

NPO

X5R

X7R

X7R

X7R

74AC08                   VCC (V)      TA = +25°C        TA = 40°C to +85°C

Symbol Parameter                   Min    Typ    Max       Min    Max

tPLH Propagation Delay    3.3      1.5    7.5    9.5       1.0    10.0    ns
                          5.0      1.5    5.5    7.5       1.0    8.5
tPHL Propagation Delay    3.3      1.5    7.0    8.5       1.0    9.0     ns
                          5.0      1.5    5.5    7.0       1.0    7.5

Close to ICH5

A3
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Size Project Name Rev

Date: Sheet of

Title :
Engineer:

PWRGOOD

SYSTEM_PWRGOOD

PWRGOOD ICH_SYNC#SYSTEM_PWRGOOD

3P3V_PWRGOOD <12>

3P3V_PWRGOOD# <39>

ICH_RSMRST# <21>

ICH_PWROK <21>

IDE_SRST# <23>

ICHPCIRST#<21>
PCI_RST_SLOTS# <25,26>

PCI_RST_SYS# <12,20,28,30,33>

PWRGOOD<32,48,51>

H_DBR# <8>

ICH_SYNC# <12>

IDE_PRST# <23>

GNDGND

+3.3V_AUX

GND

GND

+3.3V_AUX

GND

GND

GND

+3.3V

GND

GND

GND

GND

+3.3V_AUX

GND

+3.3V_AUX

GND

GND

+3.3V_AUX

GND

+3.3V_AUX+3.3V_AUX

GND

+3.3V_AUX

+3.3V_AUX

GND

GND

R432
8.2K

1
2

C247
8.2P
NI

1
2

R448
4.7K

1
2

R446
22

1 2

VCC

GND U31D
74VHC14

9 8

14
7

VCC

GND
U28D
74AC08

12

13
11

14
7

VCC

GND U31C
74VHC14

5 6

14
7

C225
0.01U

1
2

R431
22

1 2

VCC

GND
U28C
74AC08

9

10
8

14
7

D18
RB705D

1

2
3

VCC

GND
U28B
74AC08

4

5
6

14
7

C244
1UF

1
2

R449
20K

1
2

R445
22

1 2R196
0

12

R395
22

1 2

C238
0.01U

1
2

C246
0.1U

1
2

R447
10
NI

1
2

VCC

GND
U28A
74AC08

1

2
3

14
7

C261
100P

1
2

VCC

GND
U31A

74VHC14

1 2

14
7

C235
0.1U

1
2

VCC

GND

U31E
74VHC14

11 10

14
7

C245
0.1U

1
2

VCC

GND
U31B

74VHC14

3 4

14
7

VCC

GND

U31F
74VHC14

13 12

14
7

D17
RB705D

1 2
3

D19
RB705D
NI

1

2
3

R433
20K
NI

1
2

R424
22

1 2

R429
30K

1
2
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From ICH5 directly. Power
will turn on immendly
after 5VSB apply.

X7R X7R
X7R

Y5V
Y5V Y5V

X7R X7R X7R

X7R
Y5VY5V

Y5V

Y5V Y5V

A3
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Size Project Name Rev

Date: Sheet of

Title :
Engineer:

PWR_PS_ON#

NC_POWER1_18

N
C

_P
O

W
E

R
1_

21
N

C
_P

O
W

E
R

1_
22

NC_12VPOWER1_MH2

ICH_SLP_S3#<21,22,47>

PWRGOOD <31,48,51>

PWR_PS_ON#<51>

+3.3V

-12V

GND

+5V

+5V

GND

+12V_DIG

+5V

+5V_AUX

+12V
-12V

GND

+3.3V +5V

+5V_AUX

+5V_AUX

GND

GND

+12V_DIG

+5V_AUX

+12V

GND

+12V

GND

C97
0.1U

1
2

POWER1
PWR_20P

1
2

4
3

6
5

10
9
8
7

11
12
13
14
15
16
17
18
19
20

21
22

+3V1
+3V2

+5V1
GND1

+5V2
GND2

+12V
5VSB

PWR0K
GND3

+3V3
-12V
GND4
PSON
GND5
GND6
GND7
-5V
+5V3
+5V4

ho
ld

1
ho

ld
2

+
CE46

220U

1
2

C234
0.1U

1
2

R349
0

12

C232
0.1U
NI1

2

C187
0.01U

NI

1
2

C233
0.01U

1
2

C197
0.1U

1
2

R388
4.7K

1
2

R374
1K

1
2

C213
0.1U

1
2

12VPOWER1

PWR_1X4P

1
2

3
4

MH2

1
2

3
4
NC

C220
0.1U
NI

1
2

C240
0.01U

1
2

C200
0.1U

NI

1
2

R455
27KOhm 12

C195
0.1U

1
2

C96
0.1U

NI

1
2

G S

D3

2

1

Q50

2N7002

C191
0.1U

1
2

C204
0.1U

1
2

C190
0.01U

1
2
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Strap for 2Eh/2Fh Port

VREF is the power supply for GamePort's
internal 556 timers. When Gameport is
implemented, VREF should be connected to
5V to maintain gameport's compatibility.
When Gameport is not implemented, VREF
can be either tied to 5V or 3.3V. You may
connect VREF to +3.3V in your design to
simplify PCB trace routing.

Y5V,25V Y5V,25V Y5V,25V Y5V,25V Y5V,25V

A3
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Size Project Name Rev

Date: Sheet of

Title :
Engineer:

FLP_MTR1#

KB_DATA

DCD1#

PAR_PD1

RI1#

FLP_STEP#

PAR_ERR#

PAR_PD4

PAR_INIT#
PAR_SLIN#

FLP_RDATA#

MSE_DATA

PAR_ACK#

MSE_CLK

FLP_DRATE0

DSR1#

FLP_WDATA#

PAR_PE

RTS1#

PAR_PD0

KB_CLK

PAR_PD7

SERIRQ

FLP_TRK0#

DTR1#

PAR_PD6
PAR_PD5

FLP_WGATE#

SYSOPT

FLP_DR1#

A20G

PAR_PD3

FLP_INDEX#

PAR_SLCT

CTS1#

FLP_HDSEL#

RXD1

FLP_WP#

PAR_PD2

FLP_DIR#

TXD1

PAR_BUSY

KBDRST#

PAR_STB#

FLP_DENSEL

PAR_AFD#

FLP_DSKCHG#

LPC_PD#

FLP_MTR0#
FLP_DR0#

LPC_PD#

SYSOPT

PAR_PD[0..7]

GPI_FRONT_CABLE
GPI_FRONT_AUDIO
GPO_DIAG_LED_DATA
GPO_DIAG_LED_STB

GPI_TEL_AUD_CABLE
BOARD_SKU5

FAN1_TACH

GPI_FRONT_CABLE

GPO_DIAG_LED_DATA
GPI_FRONT_AUDIO

GPO_DIAG_LED_STB

PWUREQ#

IO_SMI#

SERIRQ
KBDRST#
GPI_TEL_AUD_CABLE

A20G

GPI_SER2_DET#
NC_U24_46
GPI_HS_DET#

GPIO_SMB_DISABLE

GPI_FVS#

GPI_FVS#

NC_U24_61
NC_U24_62

NC_U24_54
NC_U24_52

NC_U24_100

NC_U24_55

NC_U24_92
NC_U24_94

NC_U24_96
NC_U24_95

NC_U24_98
NC_U24_97

NC_U24_99

NC_U24_28

LAD1<21,30>

PWUREQ#<21>

SUSCLK <22>

LAD2<21,30>

PCI_RST_SYS#<12,20,28,30,31>

LAD0<21,30>

LAD3<21,30>

SERIRQ<21>
PCICLK_IO<7>

KBDRST# <21>
A20G <21>

LDRQ0#<21>
LFRAME#<21,30>

FLP_DR1# <34>
FLP_MTR1# <34>

FLP_DRATE0<34>

FLP_WDATA#<34>
FLP_WGATE#<34>

FLP_STEP#<34>
FLP_DIR#<34>

FLP_TRK0#<34>
FLP_INDEX#<34>

FLP_HDSEL#<34>

FLP_DSKCHG#<34>
FLP_RDATA#<34>

FLP_WP#<34>

FLP_DR0#<34>
FLP_MTR0#<34>

FLP_DENSEL<34>

RXD1<37>
TXD1<37>
DSR1#<37>
RTS1#<37>

RI1#<37>

CTS1#<37>

DCD1#<37>

DTR1#<37>

KB_DATA <35>

MSE_CLK <35>
MSE_DATA <35>
KB_CLK <35>

PAR_PD[0..7] <36>

PAR_SLIN# <36>
PAR_INIT# <36>

PAR_PE <36>
PAR_SLCT <36>

PAR_ACK# <36>
PAR_BUSY <36>

PAR_ERR# <36>
PAR_AFD# <36>
PAR_STB# <36>

CK14M_IO <7>

GPI_FRONT_CABLE <29>
GPI_FRONT_AUDIO <43>
GPO_DIAG_LED_DATA <28>
GPO_DIAG_LED_STB <28>

FAN1_TACH <46>
GPI_TEL_AUD_CABLE <42>
BOARD_SKU5 <21>

IO_SMI# <21>

GPI_SER2_DET# <37>

GPI_HS_DET# <14>

GPIO_SMB_DISABLE <39>

LED_WORKING <51>
LED_STATE <51>

GPI_FVS# <46>

GND

+3.3V_AUX

+3.3V

GND

+3.3V

+3.3V

GND

GND

+3.3V_AUX+5V

GND

+3.3V

+3.3V

+3.3V_AUX

+3.3V

+3.3V

GND

RN76D8.2K7 8

CB283
0.1U

1
2

U24

LPC47M102

53
65
93

1
2
3
5
8
9

10
11
12
13
14
15
16
4

17

20
21
22
23

24
25
26
27
29
30

84
85
86
87
88
89
90
91

92
94
95
96
97
98
99

100

18

44

40
7

31
60
76

32
33
34
35
36
37
38
39
46
47

41
42
43
45
48
49
50
28

56
57
58
59
63
64

66
67

68
69
70
71
72
73
74
75

77
78
79
80
81
82
83

61
62

54
55

51
52

6
19

VCC1
VCC2
VCC3

GP40/DRVDEN0
GP41/DRVDEN1
nMTR0
nDS0
nDIR
nSTEP
nWDATA
nWGATE
nHDSEL
nINDEX
nTRK0
nWRTPRT
nRDATA
nDSKCHG

GP42/nIOPME

LAD0
LAD1
LAD2
LAD3

nLFRAME
nLDRQ
nPCIRESET
nLPCPD
PCICLK
SERIRQ

RXD1
TXD1
nDSR1
nRTS1
nCTS1
nDTR1
nRI1
nDCD1

GP50/nRI2
GP51/nDCD2
GP52/RXD2(IRRX)
GP53/TXD2(IRTX)
GP54/nDSR2
GP55/nRTS2
GP56/nCTS2
GP57/nDTR2

VTR

VREF

AVSS
VSS1
VSS2
VSS3
VSS4

GP10/J1B1
GP11/J1B2
GP12/J2B1
GP13/J2B2

GP14/J1X
GP15/J1Y
GP16/J2X
GP17/J2Y

GP25/MIDIIN
GP26/MIDIOUT

GP20/P17
GP21/P16/nDS1

GP22/P12/nMTR1
GP24/SYSOPT

GP60/LED1
GP61/LED2

GP27/nIOSMI
GP43/DDRC

KDAT
KCLK
MDAT
MCLK

GP36/nKBDRST
GP37/A20M

nINIT
nSLCTIN

PD0
PD1
PD2
PD3
PD4
PD5
PD6
PD7

SLCT
PE

BUSY
nACK

nERROR
nALF

nSTROBE

IRRX2/GP34
IRTX2/GP35

GP32/FAN2
GP33/FAN1

GP30/FANTACH2
GP31/FANTACH2

CLKI32
CLOCLI

RN76A8.2K1 2

R419 10K1 2

R397 10K1 2

RN76C8.2K5 6

R405 10K
1 2

+

CE49
1000U

1
2

CB294
0.1U

1
2

CB287
0.1U

NI

1
2

RN75D8.2K7 8

R412 10K1 2

RN75B8.2K3 4

CB286
0.1U

1
2

CB267
0.1U

1
2

RN75A8.2K1 2

RN76B8.2K3 4

RN75C8.2K5 6
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FLP_HDSEL# is already pulled up at FDD side. It is not
necessary to pull up this signal at mother board side.
However, I've seen this signal has a pull-up resistor in
a few designs, probably for FDD compatibility. I think
you may reserve the footprint of this pull-up resistor.

"FLP_INDEX#", "FLP_TRK0#", "FLP_WP#", FLP_RDATA#",
"FLP_DSKCHG#" are input for 102 and these signals are of
open drain type output from FDD. These 5 signals require
1K ohm pull-up resistor(to 5V) at mother board side.

A3
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Floopy Disk
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<Core Design>

Size Project Name Rev

Date: Sheet of

Title :
Engineer:

NC_FLOPPY1_3
NC_FLOPPY1_5

NC_FLOPPY1_17

NC_FLOPPY1_27

NC_FLOPPY1_33

NC_FLOPPY1_4

FLP_DRATE0 <33>

FLP_MTR0# <33>

FLP_DR0# <33>
FLP_MTR1# <33>

FLP_RDATA# <33>

FLP_WDATA# <33>

FLP_DR1# <33>

FLP_WP# <33>

FLP_DENSEL <33>

FLP_DIR# <33>

FLP_HDSEL# <33>

FLP_TRK0# <33>
FLP_WGATE# <33>

FLP_STEP# <33>

FLP_INDEX# <33>

FLP_DSKCHG# <33>

GND

+5V

GND1
GND2

GND3
GND4
GND5
GND6
GND7
GND8
GND9
GND10
GND11
GND12
GND13
GND14
GND15
GND16

NC1
NC2

RWC#

IDX#
MTR0#
DRV1#
DRV0#
MTR1#

DIR
STEP#

WD#
WG#

TRK0#
WP#
RD#

HDSEL
DSKCHG#

K

FLOPPY1

BOX_2X17P_K5
NI

1
3 4

2

20

6
8
10
12
14
16
18

22
24
26
28
30
32
34

7
9

11
13
15
17
19
21
23
25
27
29
31
33

5

RN79D1K4 5

R434
1K

1 2

RN79A1K1 8

R435
1K NI

1 2

RN79B1K2 7
RN79C1K3 6
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Keyboard & Mouse Port

+5V_DUAL

5V @ S0 / S1 / S3

0603

0603

0603

0603

0805,3A
Y5V,25V Y5V,25V

A3
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<Core Design>

Size Project Name Rev

Date: Sheet of

Title :
Engineer:

V_5P0_MSEKB_F

KB_CLK

M
S

E
_C

LK
K

B
_C

LK

MSE_CLK

NC_KYBD_MOUSE1_6

NC_KYBD_MOUSE1_12

NC_KYBD_MOUSE1_2

NC_KYBD_MOUSE1_8

KB_DATA<33>

MSE_DATA<33>

KB_CLK <33>

MSE_CLK <33>

GND

GND

V_5P0_MSEKB_F

V_5P0_MSEKB_F

+5V_DUAL_USB

R
N

3A
10

K
O

hm
1

2

CN1B
470P

2
7

+
CE4

470U

1
2

L19
30OHM/100MHZ

21

L16
600OHM/200mA

21

L17
600OHM/200mA

21L15
600OHM/200mA

21

CN1C
470P

3
6

C76
0.1U

1
2

CN1D
470P

4
5

R
N

3C
10

K
O

hm
5

6

L14
600OHM/200mA

21

F4
1.5A/6V

1 2

R
N

3D
10

K
O

hm
7

8

R
N

3B
10

K
O

hm
3

4

VCC1
NC1

GND1

SIDE_G17

SIDE_G15

SIDE_G16

KDATA

NC2

KCLK

SIDE_G14

SIDE_G13
GND2

NC4VCC2
NC3

MDATA
MCLK

PS2 MOUSE

KYBD_MOUSE1

MINI_DIN_6PX2

13
4
2

17
1
3

14

6

5

16
10
8

7
9

15

12

11

CN1A
470P

1
8

C33
0.1U

1
2
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Parallel Port

Y5V,25V

15

28

14

LPT PORT

1

Parallel Port Termination Chip Vendors:

*CMD: PAC128-04Q(4.7K/33OHM/150PF)
*ST Micro:
ST1284-01A8(4.7K/33OHM/150PF)

Y5V,25V

A3
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<Core Design>

Size Project Name Rev

Date: Sheet of

Title :
Engineer:

PAR_PD[0..7]

PAR_ERR#

LPT_SPD2
PAR_INIT#
LPT_SPD1

PAR_ACK#

LPT_STB#

PAR_BUSY

LPT_SPD4

LPT_SPD7

LPT_SPD6

PAR_SLCT

PAR_SLIN#

PAR_PE

LPT_SPD5

LPT_SPD3

LPT_SPD0
PAR_AFD#

PAR_PD6
LPT_SPD5

LPT_SPD1

LPT_STB#

PAR_STB#

PAR_BUSY

LPT_SPD7

PAR_ACK#

LPT_SPD3

LPT_SPD0

PAR_PD0

PAR_PD5

PAR_PD7

PAR_AFD#

PAR_SLCT

PAR_INIT#

LPT_SPD4

PAR_PD2

LPT_SPD6

PAR_PD1

PAR_PE

PAR_PD4

PAR_ERR#

PAR_SLIN#

LPT_SPD2PAR_PD3

PAR_PD[0..7]<33>

PAR_INIT# <33>

PAR_ERR# <33>
PAR_AFD# <33>

PAR_ACK# <33>

PAR_PE <33>

PAR_SLCT <33>

PAR_BUSY <33>

PAR_SLIN# <33>

PAR_STB#<33>

PRT+5V

GND

GND

+5V

GND

GND

+5V

GND

CB1
0.1U

NI

1
2

..........

....

....

..

..

..

....

....

. .
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.

.

.

.

.

.

.

.

..

.

........

.

..

.

..

.

..

.

GND

P14

P13

P11

P9

P7

P6

P5

P4

P3

P8

P10

P12

P15

P16

P17

P18

P19

P21

P23

P24

P25

P26

VCC
P1
P28

P2
P27

U2

CMD_PAC128

1

2

3

4

5

6

7

8

9

10

11

12

13

14 15

16

17

18

19

20

21

22

23

24

25

26

27

28 STB#

SPD0

SPD1

SPD2

SPD3

SPD4

SPD5

SPD6

SPD7

ACK#

BUSY

PE

SLCT
GND8

GND7

GND6

GND5

GND4

GND3

GND2

GND1

SLIN#

PINIT#

ERROR#

AFD#

SIDE_G26

SIDE_G28

SIDE_G27

PAR1

25P

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

D2
1N4148WS

12

C18
0.1U

1
2
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Serial Port

X7R
X7R X7R

A3
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Size Project Name Rev

Date: Sheet of

Title :
Engineer:

DDSR1#

RRXD1

TTXD1

DDCD1#

RRI1

CCTS1#

RRTS1#

RTS1#

DDCD1#

DDTR1#

TTXD1
RRTS1#

DCD1#

RXD1RRXD1

DTR1#
CCTS1#

TXD1
CTS1#

RI1#RRI1

DSR1#DDSR1#

RRI1

TTXD1

RRTS1#

DDCD1# RRXD1

CCTS1#
DDSR1#
DDTR1#

GPI_SER2_DET#

GPI_SER2_DET#

DDTR1#

RI1# <33>

RXD1 <33>

TXD1 <33>

DCD1# <33>

DTR1# <33>
CTS1# <33>

DSR1# <33>

RTS1# <33>

GPI_SER2_DET# <33>

GND

+5V

GND GND

+12V_DIG -12V

GND

+5V

GND

+3.3V

+12V_DIG

-12V

CN5A 330P
NI

1 2

D10
1N4148WS
NI

1 2

CN4C 330P
NI

5 6

C165
0.01U
50V

1
2

CN5C 330P
NI

5 6

CN4A 330P
NI

1 2

CN5B 330P
NI

3 4

U18
gd75232d
NI

1
2
3
4
5
6
7
8
9

10

20
19
18
17
16
15
14
13
12
11

VCC+
RA1
RA2
RA3
DY1
DY2
RA4
DY3
RA5
VCC-

VCC
RY1
RY2
RY3
DA1
DA2
RY4
DA3
RY5

GND

C167
0.01U
50V

1
2

CN5D 330P
NI

7 8

D11
1N4148WS
NI

12

COM1
BOX_HEAD_2X6P_K10
NI

1
3
5
7
9

11

2
4
6
8

12

CN4D 330P
NI

7 8

R230 4.7K
12

C168
0.01U

1
2

CN4B 330P
NI

3 4
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5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Free Gate

Video Port

Y5V

X7R

TSS14

TSS14

TSS14 TSS14

A3

38 52Tuesday, March 18, 2003

ASUStek Computer Inc.

VIDEO INTERFACE

X01Phoenix 2

Jason Lin

<Core Design>

Size Project Name Rev

Date: Sheet of

Title :
Engineer:

D_5V

GRP_RED_L

GRP_GREEN_L

GRP_BLUE_L

+5V_VGA

GRP_HSYNC_5V_R

GRP_VSYNC_5V_R

GRP_HSYNC_5V_R

GRP_VSYNC_5V_R

GRP_DDC_DATA

GRP_DDC_DATA

NC_U11_8 NC_U11_11

NC_D1_2

NC_D3_2

GRP_DDC_CLK

GRP_DDC_CLK

NC_D4_2

GRP_HSYNC_3V_R<12>

GRP_VSYNC_3V_R<13>

GPR_BLUE<11>

GPR_GREEN<11>

GPR_RED<11>

GRP_DDC_DATA_3V<11>

GRP_DDC_CLK_3V<11>

+5V

+5V

+5V

+5V

+5V +5V

+5V

+3.3V

+3.3V

VCC

GND

U11C

74VHCT08

9

10
8

14
7

L5

70Ohm/100Mhz

21

R28
0
NI

1
2

D1
MMBD914LTI

3
2
1

R37
75
1%

1
2

C24
3.3P

1
2

D4
RB705D

1 2
3

C13
3.3P

1
2

R41
4.7K

1
2

C12
3.3P

1
2

C26
3.3P

1
2

R25
2.7KOhm

1
2

F1
1.5A/6V

1 2

C25
3.3P

1
2

R49
4.7K

1
2

R35
75
1%

1
2

R27
0
NI

1
2

C11
3.3P

1
2

VCC

GND

U11D

74VHCT08

12

13
11

14
7

R50
1K

1
2

D3
RB705D

1 2
3

L6

70Ohm/100Mhz

21

R36
75
1%

1
2

C45
0.1U

1
2

R26
2.7KOhm

1
2

VCC

GND

U11B

74VHCT08

4

5
6

14
7

C23
470P
NI

1
2

GND2
RED

NC2

GND1

GREEN

BLUE

NC1

GND3

GND4

GND5

VCC

DATA

HSYNC

VSYNC

DCLK

SIDE_G17

SIDE_G16

VGA1
15P3R

6
1

11
7
2

12
8
3

13
9
4

14
10
5

15

16

17

C31
470P
NI

1
2

R43
1K

1
2

C30
0.01U

1
2

B
C

E

1

2

3

Q5
PMBS3904

L7

70Ohm/100Mhz

21

B
C

E

1

2

3

Q4
PMBS3904

VCC

GND

U11A

74VHCT08

1

2
3

14
7
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1

1

D D
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B B

A A

SMBus Isolation

To Clock Gen, DDR_A0 , DDR_B0
From ICH-5

X7R

A3

39 52Tuesday, March 18, 2003

ASUStek Computer Inc.

SMBUS

X01Phoenix 2

Jason Lin

<Core Design>

Size Project Name Rev

Date: Sheet of

Title :
Engineer:

SMBDATA_MSMBDATA_ICH

SMBCLK_MSMBCLK_ICH

PCI_SMBDATAPCI_SMBCLK
SMBDATA_M

SMBCLK_M GPIO_SMB_DISABLE

3P3V_PWRGOOD#<31>

SMBCLK_ICH<22>

SMBDATA_ICH<22> SMBDATA_M <7,16,18>

SMBCLK_M <7,16,18>

GPIO_SMB_DISABLE <33>
PCI_SMBDATA <25>PCI_SMBCLK<25>

+12V_DIG

+3.3V_AUX +3.3V+3.3V_AUX +3.3V

+3.3V

+3.3V

+3.3V

R413
10K

1
2

G S

D3

2

1

Q52
2N7002

R302
10K

1
2

C226
100P
NI

1
2

R404
0 NI
1 2

CB295
0.1U

NI

1
2

G
SD

3 2

1

Q51
2N7002

R398
0 NI
1 2

R389
10K

1
2

C219
100P
NI

1
2

R303
10K

1
2

R401
10K

1
2

G
SD

3 2

1

Q49
2N7002

U26
PI3C3306L
NI

1
2
3
4 5

6
7
8BE1#

A1
B1
GND A2

B2
BE2#

Vcc

R410
8.2K

1
2
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5
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3

2

2

1

1

D D

C C

B B

A A

ID [1:0] = 00 = External
14.318MHz Clock

Option : AUD_VREFOUT 5mA
Current Output

0805,3A

0603

50V
X7R X7R

50V
X5R
(1206)

X7R

X7R

X7R

Y5V

1206

X7R X7R X7R

Y5V,25V

0805

X5R

From CODEC
pin 16

Mute the Speaker Out
when Jack Sense
Attach

(1206)

Y5V Y5V Y5V

Y5VY5VY5V X7R

50V
X7R

X5R
(1206)

DEL R481, R482 : 0 Ohm

A3

40 52Tuesday, March 18, 2003

ASUStek Computer Inc.

AC97 - AD1980

X01Phoenix 2

Jason Lin

<Core Design>

Size Project Name Rev

Date: Sheet of

Title :
Engineer:

AUD_LFE_OUT

AUD_MODEM_OUT

CODEC_AFILT1

CODEC_JS1

AUD_CENTER_OUT

AUD_VREFOUT

V_3P3_AUD

CODEC_AFILT2

CODEC_VREF CODEC_VREF

CODEC_AFILT2

CODEC_AFILT1

V_5P0_AUD

V_5P0_AUD

V_3P3_AUD

AUD_BP_LOUT_L_MUTE#

CODEC_JS1

AUD_LINE_OUT_R
AUD_LINE_OUT_L

AUD_SURR_LINE_OUT_L
AUD_SURR_LINE_OUT_R

NC_U3_3

NC_U3_12
NC_U3_42

NC_U3_14
NC_U3_15

NC_U3_47

EXT_AUD_IN<7>

AUD_LINE_IN_R<43>
AUD_LINE_IN_L<43>

AUD_MICIN2<43>
AUD_MICIN1<43>

AUD_CD_R<42>

AUD_CD_GND<42>
AUD_CD_L<42>

AUD_MODEM_IN<42>

AUD_MODEM_OUT <42>

AUD_LFE_OUT <41>

AUD_CENTER_OUT <41>

SPDIF_OUT <43>

CODECRST#<21,41>

SDATA_IN<21>
SDATA_OUT<21>

AC_SYNC<21>

BITCLK<21>

AUD_VREFOUT<43>

AUD_BP_LOUT_L_MUTE#<41,43>

AUD_LINE_OUT_L <41>
AUD_LINE_OUT_R <41>

AUD_SURR_LINE_OUT_R <41>
AUD_SURR_LINE_OUT_L <41>

+12V_DIG

GND

+5V

GND

+3.3V

V_5P0_AUD

GND

GND

V_3P3_AUD

V_5P0_AUD

V_3P3_AUD

GNDGND

+5V_AUX

V_3P3_AUD

GND
GND

GND

GND

GND

AGND GND

GND

V_5P0_AUD

GND

AGND GND

GNDAGND

C274
10UF/6.3V

1
2

C48
0.1U

1
2

R32 471 2

R46 1K
1 2

CB29
10UF/6.3V

1
2

C19
0.1U

1
2

C39
1000P

1
2

C16
1uF/6.3V

1
2

C142
0.1U

1
2

R480
0

1 2

C69
1U

1
2

R19 4.7K NI
1 2

R30 471 2

G S

D3

2

1

Q16
2N7002

C272
1000P

NI

1 2

C131
2.2U
X5R/ 16V

NI

1
2

C44
0.1U

NI

1
2

R207

0Ohm

1 2

C21
0.1U

1
2

C46
0.1U

1
2

C133
1000P

NI

1
2

C22
270P

1
2

AD1980

U3

AD1980

6
8
5

10
11

18
20
23
24
21

12

19

4

35
36

34

33

32

29
30

31

27
28

2
26
40

1
9

25
38

14
15

16

22

13

37

3

43

44

45
46
47

39

42

41

48

17

7

BIT_CLK
SDATA_IN
SDATA_OUT
SYNC
RESET#

CD_L
CD_R
LINE_IN_L
LINE_IN_R
MIC1

NC1

CD_GND_REF

DVSS1

LINE_OUT_L
LINE_OUT_R

AVDD4

AVSS4

LFE_OUT

AFILT1
AFILT2

CENTER_OUT

VREF
VREFOUT

XTL_IN
AVSS1
AVSS2

DVDD1
DVDD2

AVDD1
AVDD2

AUX_L
AUX_R

JS1

MIC2

PHONE_IN

MONO_OUT

XTL_OUT

AVDD3

AVSS3

ID0#
ID1#

EAPD

SURR_L/HP_OUT_L

NC2

SURR_R/HP_OUT_R

SPDIF

JS0

DVSS2

R95
5.6K

1
2

R488
0
NI

1 2

C29
0.01U

1
2

C134
0.1U

NI

1
2

C79
10UF/6.3V

1
2

R84
2.7KOhm

12

R485
100

1
2

R102
0

1 2

Q26
MC78M05
NI

1 3

2

IN OUT

G
N

D

R45 1K
1 2

C34
0.1U

1
2

L43
30OHM/100MHZ

NI
21

C28
270P

1
2

C20
0.1U

1
2

L13
600OHM/200mA

21

R21 4.7K NI
1 2

R106
20K

1
2

C56
0.1U

NI

1
2
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5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

0603

0603

0603

0603

0603

0603

X7R

0805,X5R

0805,X5R

0805,X5R

0805,X5R

Use
Bi-Polar

Use
Bi-Polar

8x11.5

8x11.5

A3

41 52Tuesday, March 18, 2003

ASUStek Computer Inc.

AC97 - Debounce

X01Phoenix 2

Jason Lin

<Core Design>

Size Project Name Rev

Date: Sheet of

Title :
Engineer:

AUD_BP_SURR_LOUT_L_MUTE#

AUD_BP_CENTER_OUT_MUTE#

AUD_OUTPUT_EN

AUD_BP_LFE_OUT_MUTE#

AUD_OUTPUT_EN

AUD_OUTPUT_EN

AUD_OUTPUT_EN

AUD_OUTPUT_EN

AUD_OUTPUT_EN

AUD_OUTPUT_EN

AUD_BP_SURR_LOUT__R_MUTE#

AUD_BP_LOUT_L_MUTE#

AUD_BP_LOUT_R_MUTE#

AUD_SURR_LINE_OUT_R<40>

AUD_SURR_LINE_OUT_L<40> AUD_BP_SURR_LOUT_L_JACK <43>

AUD_BP_SURR_LOUT_R_JACK <43>

CODECRST#<21,40>

AUD_CENTER_OUT<40> AUD_BP_CENTER_OUT_JACK <43>

AUD_BP_LFE_OUT_JACK <43>AUD_LFE_OUT<40>

AUD_HPOUT_R <43>

AUD_LINE_OUT_R<40> AUD_BP_LINE_OUT_R_JACK <43>

AUD_BP_LINE_OUT_L_JACK <43>AUD_LINE_OUT_L<40>

AUD_BP_LOUT_R_MUTE# <43>

AUD_BP_LOUT_L_MUTE# <40,43>

AUD_HPOUT_L <43>

+3.3V

+12V_DIG

+12V_DIG

GNDGNDGND

GNDGND GND

GND

GND

GND GND GND

GND GND
GND

GNDGNDGND

GND GND
GND

GND

GND

GND

C82
470P

1
2

R101
20K

1
2

G
SD

3 2

1

Q15
2N7002
NI

C93
4.7U

1 2
R83 100

12

R487
10K

1
2

R126 100
12

G
SD

3 2

1

Q7
2N7002
NI

R63 100
12

R23
4.7K
NI

12

C54
470P

1
2

+

CE12

220uF/16V

1 2

G
SD

3 2

1

Q12
2N7002
NI

C37
470P

1
2

R4
10K
NI

1
2

R60
0
1 2

C35
470P

1
2

R88
0
1 2

C120
4.7U

1 2

R96 100
12

L21
600OHM/200mA

21

C53
470P

1
2

R72 100
12

G S

D3

2

1 Q3
2N7002
NI

+

CE13

220uF/16V

1 2

R108
0
1 2

R486
10K

1
2

R69
47K

1
2

R125 100
12

C1
0.1U

NI

1
2

B
C

E

1

2

3

Q1
PMBS3904
NI

R99
0
1 2

C94
4.7U

1 2

C51
470P

1
2

R56
47K

1
2

R6 100K
NI

1 2

R127 100
12

C36
470P

1
2

R90
0
1 2

+

CE58
100UF/16V

1 2

G
SD

3 2

1

Q18
2N7002
NI

C70
470P

1
2

R64
0
1 2

G
SD

3 2

1

Q9
2N7002
NI

C119
4.7U

1 2

R89
47K

1
2

L9
600OHM/200mA

21

R107
20K

1
2

R59 100
12

R67
47K

1
2

L12
600OHM/200mA

21

C81
470P

1
2

C52
470P

1
2

C38
470P

1
2

B
C

E

1

2

3

Q2
PMBS3904
NI

L11
600OHM/200mA

21

L10
600OHM/200mA

21

C78
470P

1
2

+

CE59
100UF/16V

1 2

R5
1M
NI

1
2

L30
600OHM/200mA

21

G
SD

3 2

1

Q17
2N7002
NI
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2

1

1

D D

C C

B B

A A

TELEPHONY
HDR

CD-IN Conn.

Onboard Buzzer

Telephone IN Conn.

X7R X7R

0805,X7R

0805,X7R

0805,X7R

0805,X7R

0805,X7R

A3

42 52Tuesday, March 18, 2003

ASUStek Computer Inc.

AC97 - AMP / Conn

X01Phoenix 2

Jason Lin

<Core Design>

Size Project Name Rev

Date: Sheet of

Title :
Engineer:

AUD_CD_L

AUD_CD_GND

AUD_CD_R

NC_CD_IN1_5

NC_MODEM1_5

AUD_CD_R<40>

AUD_CD_L<40>

AUD_CD_GND<40>

AUD_MODEM_IN<40>

AUD_MODEM_OUT<40>

GPI_TEL_AUD_CABLE<33>

ICH_SPKR<22>

GND
GND

+5V

GND

GND

GND

L39
600OHM/200mA

21

C227
0.01U

1
2

R10
8.2K

1
2

MODEM1
HEADER_1X4P

1
2
3
4 5

C205
0.01U

1
2

C17 1U
12

G S

D3

2

1
Q47
2N7002

C8 1U
12

C95
470P

1
2

C4 1U
12

C7 1U
12

R3
22K
NI

1
2

C55 1U
1 2

BUZZ1

BUZZER

1
2

R2
47K
NI

1
2

L31
600OHM/200mA

21

L33
600OHM/200mA

21

R7
47K
NI

1
2

GND2

GND1

CD R

CD L

CD_IN1

WAFER_4P

3

1

4

2
5

R373
33
(1206)

1 2

R9
8.2K

12
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5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

5mA Driver Output

X7R X7R X7R X7R X7R

50V
X7R X7R

50V
X7R
50V

X7R

X7R

0805,X7R

0805,X7R

X5R

Port 1 : PINK : Microphone
Port 2 : LIME : Line out/front
Port 3 : LIGHT BLUE : Line-In
Port 4 : YELLOW : Center/LFE
Port 5 : BLACK : Rear Surround

X7R

X5R

Y5V

A3

43 52Tuesday, March 18, 2003

ASUStek Computer Inc.

AC97 - Conn.

X01Phoenix 2

Jason Lin

<Core Design>

Size Project Name Rev

Date: Sheet of

Title :
Engineer:

AUD_LINE_IN_L_JACK

AUD_LINE_IN_R_JACK

AUD_VREFOUT

AUD_VREFOUT

AUD_BP_MICIN_JACK

AUD_MIC_PWR_JACK

AUD_LINE_IN_L_JACK

AUD_LINE_IN_R_JACK

AUD_MIC_PWR_JACK

AUD_BP_MICIN_JACK

NC_SPDIF1_6
NC_SPDIF1_7

NC_AUD1_10
NC_AUD1_7

NC_FRONTAUDIO1_6

NC_FRONTAUDIO1_8
NC_FRONTAUDIO1_9

NC_FRONTAUDIO1_7

NC_AUD1_B4
NC_AUD1_B3

NC_AUD1_C4
NC_AUD1_C3

NC_AUD1_24
NC_AUD1_23

AUD_LINE_IN_R<40>

AUD_LINE_IN_L<40>

AUD_VREFOUT<40>

AUD_MICIN2<40>

AUD_MICIN1<40>

SPDIF_OUT<40>

AUD_BP_LOUT_R_MUTE# <41>

AUD_BP_LOUT_L_MUTE# <40,41>
AUD_HPOUT_R <41>

AUD_HPOUT_L <41>

GPI_FRONT_AUDIO <33> AUD_BP_SURR_LOUT_L_JACK <41>

AUD_BP_SURR_LOUT_R_JACK <41>

AUD_BP_LFE_OUT_JACK <41>

AUD_BP_LINE_OUT_L_JACK<41>

AUD_BP_LINE_OUT_R_JACK<41>

AUD_BP_CENTER_OUT_JACK <41>

GND

V_5P0_AUD

GND
GND

GND

+5V

V_5P0_AUD
GND

V_5P0_AUD

GND

+5V

GND

GND

GND GND

GND

AGND

GND

AGND

CB4
0.1U

1
2

CN2B470P2 7

R40
100

1
2

C15 0.1U
1 2

CN3B470P2 7

L28
600OHM/200mA

21

L18
600OHM/200mA

21

R39
100

1
2

C3
22UF/6.3V

1
2

C6 1U12

CN2A470P1 8

L27
600OHM/200mA

21

C41
1000P

1
2

RN9A8.2K1 2

R1
470

1
2

C50
0.1U

1
2

C27
470P
NI

1
2

RN9D8.2K7 8

FRONTAUDIO1

HEADER_1X10P_K7

1

3

5

2

8
9
10

4

6
7

R8
1K

1
2

C47
470P
NI

1
2

RN9B8.2K3 4

CN3C470P3 6

R80
3.9KOhm

1 2

CN2C470P3 6

C42
1000P

1
2

RN9C8.2K5 6

C14 0.1U
1 2

R81
3.9KOhm

1 2

SPDIF1

TOTX179PL-TD

1
2
3

4
5
6
7

GND
Vcc
Input

NC1
NC2

NP_NC1
NP_NC2CN3A470P1 8

R17
470

1
2

C9
470P
NI

1
2

CN2D470P4 5

C40
1000P

1
2

L29
600OHM/200mA

21

R18
47Ohm
NI

1 2

PORT1

PORT2

PORT3 PORT4

PORT5

NP_NC1
NP_NC2

P_GND1
P_GND2
P_GND3
P_GND4

AUD1

JA33331_R55

1
2
3
4
5

22
23
24
25

32
33
34
35

A1

B2
B3
B4
B5

C2
C3
C4
C5

8
9

10
11

6

7

R24
47Ohm
NI

1 2

C80
470P
NI

1
2

C32
470P
NI

1
2

CN3D470P4 5

C5 1U12

C2
22UF/6.3V

1
2
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ATTENTION: OBTAIN SAFETY DEPT. APPROVAL BEFORE MODIFYING
CIRCUITRY IN THIS BOX.

Battery

X5R

X5R

A3
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<Core Design>
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RTCRST# <21>

+3.3V_AUX

BATT

D16

RB705D

1

2
3

C236
1UF

1
2

R400
220KOhm

1
2

R422 1K
1 2

RTCRST1
HEADER_1X2P
NI

2
1

C223
1UF

1
2

+
-

BATT1
BATT_HOLDER

12
3

12
3

D15

RB705D

12
3

http://laptop-motherboard-schematic.blogspot.com/
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B B
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This page is left for EMI solution.

X7R X7R

X7R X7R X7RX7R X7RX7RX7R X7R X7RX7R

X7R X7R X7R X7R X7R X7R X7R X7R X7R X7R

A3
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+5V +3.3V

+3.3V +3.3V +3.3V+3.3V +3.3V +3.3V +3.3V+3.3V +3.3V+3.3V

+5V +5V +5V +5V +5V+5V +5V +5V+5V +5V

EC1
0.1U

NI

1
2

EC6
0.1U

NI

1
2

C118
0.1U

NI
1

2

EC16
0.1U

1
2

EC13
0.1U

NI

1
2

EC7
0.1U

NI

1
2

EC15
0.1U

NI

1
2

EC5
0.1U

NI

1
2

EC10
0.1U

NI

1
2

C130
0.1U

NI

1
2

EC18
0.1U

NI

1
2

EC12
0.1U

NI

1
2

EC9
0.1U

NI

1
2

EC8
0.1U

NI

1
2

EC2
0.1U

NI

1
2

EC17
0.1U

NI

1
2

EC11
0.1U

NI

1
2

EC4
0.1U

NI

1
2

EC14
0.1U

NI

1
2

EC3
0.1U

NI

1
2

EC20
0.1U

1
2

EC19
0.1U

NI

1
2

http://laptop-motherboard-schematic.blogspot.com/



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Place AUX_LED near DIMMs

Standby Power LED
FAN Connector

DELL M/B Claim
RESET BUTTOM POWER BUTTOM

Y5V,25V

Proto Only Proto Only

X7R

A3
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Size Project Name Rev
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Engineer:

FAN_SENSE

SYS_RESET#

GPI_FVS#

NC_FAN1_4

NC_MH1_1

FAN1_TACH<33>

SYS_RESET#<10,22> ICH_PWRBTN#<21,29>

GPI_FVS# <33>

GND

GND
GND

GND

+3.3V
+5V_AUX

GND

GND

+3.3V_AUX

GND

+12V_DIG

+12V_DIG

GNDGND

GND

+12V_DIG

+ AUX_PWR1
YELLOW

1
2

R328
4.7K

1 2B
C

E

1

2

3

Q39
PMBS3904

CB258
0.1U

NI

1
2

RESET1
SW_5P
NI

13

24 5

GNDCLP4

CLIP_GND

1
2
3
4
5
6
7
8
9
10

1
2
3
4
5
6
7
8
9

10

GNDCLP1

CLIP_GND

1
2
3
4
5
6
7
8
9
10

1
2
3
4
5
6
7
8
9

10

GNDCLP2

CLIP_GND

1
2
3
4
5
6
7
8
9
10

1
2
3
4
5
6
7
8
9

10 R371
8.2K

1
2

R311
220

1
2

SENSE

+12V

GNDNC

FAN1

WAFER_3P

2
3

1

4

TP_FVS1

HEADER_1X1P

1

NH1
MH154_HOLE
NI

1
2
3
4

8
7
6
5

91
2
3
4

8
7
6
5

9

C199
0.1U

1
2

R327
8.2K

1
2

PWR_BN1
SW_5P
NI

13

24 5

R333
4.7K

1
2

GNDCLP3

GNDCLP

1
2
3
4
5
6
7
8
9
10

1
2
3
4
5
6
7
8
9

10

http://laptop-motherboard-schematic.blogspot.com/
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2

1

1
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VTT_DDR

1.25V@S0/S1

+2.5V_DUAL

2.5V Dual Power @S0/S1/S3

RICHTEK
X5R

X7R

X5R

X5R

DPAK

X7R

1

NPO

2

15.44A

3

1.44A

RT9173ACL5

4 5

1%

1%

(1206)

X7R

X7R

50V X7R,50V

Rtop

Rbot

DPACK

DPACK

20A

X5R

Rocset

Y5V

DIP

; if Vi=4.75V,min.

Ploss,lower MOSFET=Pconduction+Pgate drive+Poutput+Pbody diode

Id=[(Tj,max-Tc)/Rds(on)*Rth(j-c)]

Ipeak=Io+(delta IL/2)

Id,rms1=IL,rms*     D

then delta IL=1A

;

~

2nd:ISL6520CB-T:06-008116011

delta IL=(Vi-Vo)*Vo / (Vi*fs*Lo)

2

~

3rd:ISL6520ACB-T:06-008116010

and Ipeak= 16A

U19 Source Priority

IL,rms=Io    {1+[(1/12)*[(1-D)*Vo/(Io*L*fs)]      ]}

That is continous current rating of Id without swithing losses present

also Iocset is 40uA Typ. and Rds(on)=16m ohm @ Tj=125^C

Vds=20V , Vgs=+/- 12V , Rthj-c=2.6 ^C/W
1st:RT9202CS:06-008129000

=Idrms1*Idrms1*Rds(on)+[(Qsw/Ig)Io*Vin*fs)]+Qg*Vg*fs+[(Qoss/2)*Vin*fs];

~

Rds(on)=14m ohm @ Vgs=4.5V ,Id=18A

Ploss,upper MOSFET=Pconduction+Pswitch+Pgate drive+Poutput

The Ipeak is elected 20A,then

Note:

Qg=19nC , Qgs=1.5nC , Qgd=10.5nC Typ.

Notification :

Ipeak= Iocset*Rocset / Rds(on)

=Idrms2*Idrms2*Rds(on)+Qg*Vg*fs+[(Qoss/2)*Vin*fs]+Qrr*Vin*fs;

AP9918H Spec. :

Ciss=500PF , Coss=310PF , Crss=125PF Typ.

; fs is 300KHz fixed

we get the Rocset=8.2K ohm

Qsw=Qgs2+Qgd

Id,rms2=IL,rms*    1-D

RT9202CS :

If the RT9202 is used in the +2.5V, please modify items as
follows : R292=NC ; C179=NC ; C183=NC.

RT9173ACL5 spec. :
Rthj-c = 8^C/W

Vo=0.8V(1+ Rtop/Rbot)

Curent Limit = 3A,min.

CAE NOTE: PROVIDE 1.2cm x 1.2cm COPPER PAD FOR
DPAK(TO252) LET Tja OF 20C/W FOR 1.2A ON DDR
VTT

Rtop = 2K , Rbot = 909 Ohm, Vo = 2.56V
Rtop = 2K , Rbot = 887 Ohm, Vo = 2.60V

(1) Temperature coefficient

105
Ic,rms = Io   Duty(1-Duty)

85 65 >=

Multiplier for ripple current for electrolytic capacitor

~

1.0 1.7 2.1

Frequency

Coefficient

Y5V

Rated ripple current is 6.1A
OS-CON Cap

A3
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ICH_SLP_S3#<21,22,32> GND

GNDGND

GND

GND GND

GND

GND GND GND GND

GND

GND

GND

GND

GND

GND

GND

+5V_DUAL

+3.3V_SB

VTT_DDR

+2.5V_DUAL

+2.5V_DUAL

+2.5V_DUAL

GND

GND

+2.5V_DUAL

GND

VTT_DDR

GND

GND

+5V_AUX

GND

R291
0

12

C184
1uF/6.3V

1
2

C172
0.1U

NI

1
2

C174
4700P

1
2

D14
SS0540

12

C183
470PF

NI
12

CB259
0.1U

1
2

R273
10K

1
2

R294
62

1 2

R309
1KOhm

1 2

C202
0.1U

1
2

+

CE56
680UF/6.3V
NI

1
2

CB263
0.1U

1
2

G S

D

3

2

1

Q37
AP9918H

B
C

E

1

2

3

Q65
PMBS3904

R274
1

1
2

R298
887Ohm
1%

1
2 R293

2KOhm
1%

1 2

+
CE44

220U

1
2

C179
0.01U

NI

1
2

G S

D3

2

1
Q41
2N7002

+

CE55
680UF/6.3V

1
2

+

CE36
1500UF/6.3V

1
2

+
CE41

220U

1
2

R272
0

12

R306
10

1
2

C188
1uF/6.3V

1
2

R299
15KOhm
1%

1
2

U22

RT9173ACL5

1
2
3 4

5
6VIN

GND
VCNTL REFEN

VOUT
NC

C186
1uF/6.3V

1
2

G S

D

3

2

1
Q38
IPD13N03LA

R456
4.7K

12

+
CE35

1000U

1
2

R312
1KOhm

1
2

R292
10K
NI

1
2

U19

RT9202CS

1
2
3
4 5

6
7
8BOOT

UGATE
GND
LGATE VCC

FB
OCSET
PHASE

L50

1UH/16A

21

L48 4.0UH
21

C180
0.018UF/50V

12

R288
10K

1
2

C181
1uF/6.3V

1
2

+
CE43

220U

1
2

R457
27KOhm 12

C185
0.1U

12

+
CE37

1500UF/6.3V

1
2

http://laptop-motherboard-schematic.blogspot.com/
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X5R

2nd:AMS1085AMCT:06-007042120
1st:AME1085AMCT:06-007005430

U45 Source PriorityNotification :

+3.3V_AUX (Dual Power)

3.3V @ S0 / S1 / S3 / S4 / S5

+5V_DUAL

5V @ S0
/ S1 /
S3

1st:RT9181CB:06-007074210

3rd:SN105125:06-00074110

50mA

Notification : U16 Source Priority

VCCVID

1.2V@
S0/S1

X5R

2nd:MIC5258-1.2BM5:06-007095010

+3.3V_SB

3.3V @ S0 / S1 / S3 / S4 / S5

From ATX
Power OK

TO-252

VREF=1.25V

R1

R2

X7R

X7R

2.067V

Vout  = Vref * (1 + R2 / R1) + Iadj * R2

Vref = 1.25V
Iadj = 50uA

1. From +5V @ S 0 / S1
2. From +5V_AUX @ S3

1.From +3.3V @ S0 / S1
2.From +3.3V_SB @ S3 / S4 /S5

+3.3V_AUX should be enabled that base on below conditions :

+5V_DUAL should be enabled that base on below conditions :

Rds(on)=65m ohm max @ Vgs= -2.5V ,Id= -4.5A

Rds(on)=18m ohm max @ Vgs= 4.5V ,Id= 8.3A

AP4502 spec. :
N-CH

P-CH

Vds=20V , vgs= +/-12V

Vds=-20V , vgs= +/-12V

RT9181CB spec. :
Pd=570m W
Td(POG)=1 to 5mS; 2mS is Typical
Current Limit = 160mA @Rload=1 ohm

AME1085AMCT spec. :
Dropout voltage=1.3V Typ. @ Io=10mA~3A
Ripple rejection ratio 72 dB Typ.
Rthj-c = 15^C / W

X5R

P-CH

Rds(on)=65m ohm max @ Vgs= -2.5V ,Id= -4.5A
Vds=-20V , vgs= +/-12V

Rds(on)=18m ohm max @ Vgs= 4.5V ,Id= 8.3A
Vds=20V , vgs= +/-12V
N-CH
AP4502 spec. :

Y5VY5V

Y5V

Y5V Y5V

C117 should be placed close to CPU

(3.317V)

Y5V

(1206)

A3
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PWRGOOD

VIDPWRGD <8,49>
PWRGOOD<31,32,51>

ICH_SLP_S4#<22,51>

+3.3V

+3.3V_SB
+5V_AUX

GND

GND

GND

GND

GND

GND

GND

GND

GNDGND
GND

GND

GND

GND GND

+3.3V_AUX

+5V_AUX

+5V_AUX +12V_DIG +5V

+5V_DUAL

VCCVID

+3.3V

+5V_AUX
+3.3V_SB

+12V_DIG

GND

+5V_AUX

+5V_AUX

+5V

GND

+5V_DUAL_USB

GND

GND

GND

GND

+5V_AUX

+5V_DUAL

GND GND

GND

R209
200Ohm
1%

1
2

G1

S1 D1

S2

G2

D2

D1

D2

N

P

Q30

AP4502

1

2

3

8

7

6

54

RN14A
10KOhm

1
2

R451
1K

12

RN73C

10KOhm5 6

C248
0.1U

1
2

B
C

E

1

2

3

Q29
PMBS3904

RN14D
10KOhm

7
8

R190
8.2KOhm

1
2

B
C

E

1

2

3

Q44
PMBS3904

R478
4.7K

1 2

R479
30KOhm

1
2

C149
0.1U

1
2

R450
1K

12

RN73D
10KOhm 78

RN73A

10KOhm

1
2

B
C

E

1

2

3

Q76
PMBS3904

R225
0

1
2

C152
0.1U

1
2

B
C

E

1

2

3

Q46

PMBS3904

R472
1K

12

C151
1uF/6.3V

1
2

R213
10K

12

R477
100KOhm

1
2

G1

S1 D1

S2

G2

D2

D1

D2

N

P

Q64

AP4502

1

2

3

8

7

6

54

R476
4.7K

1
2

C150
10UF/6.3V

1
2

C270
0.1U

1
2

RN14C

10KOhm5 6

B
C

E

1

2

3

Q77
PMBS3904

B
C

E

1

2

3
Q45
PMBS3904

DS

G
1

2 3

Q42
SI2305DS

U15
AME1085AMCT

1

23

A
D

J

VOUTVIN

R368
1K

12

C271

22UF/6.3V
1

2

+

CE28
1000U

1
2

B
C

E

1

2

3

Q31
PMBS3904

B
C

E

1

2

3

Q32
PMBS3904

+
CE26
1000U

1
2

+
CE42
220U

1
2

C117
1uF/6.3V

1
2

RN14B

10KOhm

34

C156
0.1U

1
2

G
S D

3 2

1

Q40

AP9918H

C249
0.1U

1
2

U16
RT9181CB

1
2
3 4

5VIN
GND
CE POG

VOUT

R205
121Ohm
1%

1
2

R188
10K

12

RN73B
10KOhm

3
4

C157
0.1U

1
2

C148
0.1U
NI

1
2

http://laptop-motherboard-schematic.blogspot.com/
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CPU:AC15

FOR VCORE TEST PIN, PLACE THIS
PARTS TO SOLDER-SODE, UNDER
CPU PIN AC14 AND PIN AC15,
PIN_VCORE CONNECT TO
CPU:AC14 , PIN_GND CONNECT TO
CPU:AC15

Close to output
chock(L35)

CPU:AC14

ANALOG DEVICES
ADP3168

ANALOG DEVICES
ADP3418

X7R

NPO

X7R

X7R

X7R

X7R

X7R

(1206)

(1206)

(1206)

(1206)

(1206)

(1206)

(1206)

(1206)

1%

NPO

X7R

X7R,50V

X7R

X7R

X7R

X7R

X7R

L (0V)  = Northwood
H (12V) = Prescott

Invert from BOOTSELECT

H = Northwood
L = Prescott

Those parts use :
11-040415800
CAP EL 1500U/6.3V 8*20

DIP

DIP

DIP

DIP

DIP

50V

Y5V

X7R,50V

X7R,50V

X7R,50V

Y5V,25V Y5V,25V

Y5V,25V

Y5V

ESR=7m ohm per one Cap. ( OS-CON)

ESR=16m ohm per Cap.

Rated ripple current is 2.15A per cap. @ 105^C,100KHz
Life Time=4000Hours

X7R

X7R

X7R

X7R

X7R
X7R

X7R X7R
(1206)

Stuff if +3.3V have
noise for ADI

OPTION

Those parts use :
11-040415800
CAP EL 1500U/6.3V 8*20

A3
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OD#

OD#

L+12V

PWM2

PWM3

OD#
PWM1

L+12V

RCVID3

RCVID5

RCVID1

VRM_PWRGD

RCVID2

FB-

RCVID0
PWM3
PWM2

PHASE3

RCVID4

PWM4

L+12V

OD#

FB+

OD#

PHASE3

FB+

FB-

L+12V

+12VD

+12VD

+12VD

PWM4

+12VD

L+12V

PHASE2

CPU_PSC_HI

VIDPWRGD

RCVID1

RCVID0

RCVID2

RCVID3

RCVID5

PWM4

PHASE1

PHASE1

GND

PHASE4

PHASE4

VCC

VCC

+12VD

RCVID4

PWM1

VIDPWRGD

VRM_PWRGD

CPU_PSC_HI

VCORE

+12VD

PHASE2

VCCSENCE <8>

VSSSENCE <9>

BTSLCT#<50>RCVID1<8>

RCVID0<8>

RCVID2<8>

RCVID3<8>

RCVID4<8>

RCVID5<8>

VIDPWRGD<8,48>

VRM_PWRGD<22,50>

GND

GND

GND

GND

GND

GND

GNDGND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GNDGNDGND

+12V

+12V

VCORE

+12V

+12V

+3.3V

+12V

VCORE
+12V

GND

GND

+3.3V

GND

VCORE

VCORE

R91
10K
1 2

R116
5.1Ohm

1 2

C135
0.047U

1
2

R132 0
1 2

R85
100K OHM
NI

THERMISTOR 100K OHM (0603)

1
2

1
2

+

CE50
220UF/2V
NI

1
2

G S

D

3

2

1 Q8
IPD09N03LA

R134
150KOhm

1
2

U8

ADP3418

1
2
3
4

8
7
6
5

BST
IN
OD#
VCC

DRVH
SW

PGND
DRVL

C124
0.1U

1
2

R490
82KOhm
1%

NI 1
2

+

CE19
820UF/2.5V

1
2

B
C

E

1

2

3

Q23
PMBS3906

G S

D

3

2

1
Q63

IPD09N03LA

C83
1u

1
2

C104
0.1U

1 2

R173 10K
12

R164
0
NI

1
2

D7
SS0540

1 2

R171
0 NI

1 2

R44
5.1Ohm

1 2

R112
10K
1 2

R169
390K

1
2

R77
0
1 2

+

CE6

1200UF/16V

1
2

+

CE52
220UF/2V

1
2

+
CE3
100UF/16V

1
2

R131 0
1 2

C116
1U/16V

1
2

L34

1UH/16A

21

G S

D

3

2

1
Q61

IPD09N03LA

R119
10K
1 2

RN13C10KOhm5 6

U5

ADP3418

1
2
3
4

8
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1
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R142
220KOhm
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1
2

R140
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R149
10K
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+

CE21
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1
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4700P
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0
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1
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CE23
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RN13A10KOhm1 2
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1
2
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D

3

2
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IPD09N03LA

R68
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R154
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+

CE18
820UF/2.5V

1
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C86
1u

1
2

R158 0
1 2

C137
680P
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CB301
4.7UF
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D

3

2

1 Q13
IPD09N03LA

C143
1200P
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CE51
220UF/2V

1
2

R113
0
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D
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2

1
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IPD09N03LA
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1

1
2
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1
2
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2

C141
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C85
4700P
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1U/16V

1
2

R65

1

1
2
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5.1Ohm
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RN13B10KOhm3 4
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100K OHM

THERMISTOR 100K OHM (0603)

1
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L36
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R114
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C90
4700P
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1
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0.1U

1
2
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1KOhm
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C103
0.1U
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+

CE15
820UF/2.5V
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2
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1
2

R73
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1 2
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1 2
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1

1
2
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0
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R129 0
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G S

D
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1
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IPD09N03LA
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10K
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G S

D

3

2

1
Q57

IPD09N03LA

R163
0
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R42
2.2Ohm
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D

3

2

1

Q56
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1u

1
2
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2N7002

R148
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1
2
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SS0540
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R66
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1
2

+
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1
2
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1
2

R139
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0
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4700P

1
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1
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1
2
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1
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R38
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0
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+

CE22
820UF/2.5V

1
2

R179
1.33KOhm
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0.1U
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D9
SS0540
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R117
10K
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G S

D

3

2

1
Q62

IPD09N03LA

D6
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1 2

+

CE5

1200UF/16V

1
2

C112
0.1U

1 2
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220UF/2V
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1
2
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1
2
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1
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U13
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7
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26
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22
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VID4
VID3
VID2
VID1
VID0
VID5
FBRTN
FB
COMP
PWRGD
EN
DELAY
RT
RAMPADJ

VCC
PWM1
PWM2
PWM3
PWM4

SW1
SW2
SW3
SW4
GND

CSCOMP
CSSUM
CSREF

ILIMIT

U10

ADP3418

1
2
3
4

8
7
6
5
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VCC
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SW
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DRVL

+
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1200UF/16V

1
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L37

0.8UH
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5
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3

3

2

2

1

1

D D

C C

B B

A A

GMCH_VDAC

1.7V@S0/S1

60mA

X7R

X7R
+1.5V @ S0/S1

X7R

X5R

50V

To Loadline Control

From VRM

Y5V,25V

Y5V,25V

Ic(DC) = 3A , Ic(Pulse) = 7A
hfe = 160min. @Vce=2V,Ic=1A

Q22 spec. :

Ic(DC)=3A
hfe = 100 min. @Vce=2V,Ic=1A

1.6A SOURCE / 0.6A SINK

Vds=20V,Vgs= +/-12V
Rds(on)=50m ohm @ Vgs=4.5V ,Id=6A

AP9915H spec. :

HJ882P spec. :
TO-252 package

SOT-89 package

TO-252 package

Y5V

Y5V

Y5V

Y5V

Y5V

From Processor
H=Prescott=1.225V
L=Northwood=1.45V

GMCH_VTT

Prescott=1.225V@S0/S1
Northwood=1.45V@S0/S1

1.55V

TO-252

SOT-23

TO-252

Option for Cost Down

TO-252 and SOT-223 dual layout
Y5V

X7R

X5R

A3
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GMCH_1.5VREF

VRM_PWRGD<22,49>

BTSLCT#<49>

BOOTSELECT<9>

GND GND

GND

GND

GND

GND

GND

GND GND
GND

GND

GND

GND
GND

GNDGND

GND

+3.3V

+5V_AUX
+3.3V_SB

+12V_DIG

+3.3V

+12V_DIG

+2.5V_DUAL

+1.5V

-12V

GMCH_1.5VREF

+3.3V

GMCH_VDAC

GMCH_VTT

GND

GND GND

+3.3V_SB
ICH_1.5V

GND

+3.3V

ICH_1.5V +1.5V

GNDGND

R165
1KOhm
1%

1
2

G S

D3

2

1
Q24
2N7002

C264

1000P

X7R1
2

+

CE25
1000U

1
2

R271
1K

12

RN80D0Ohm7 8

R150

1KOhm
1 2

R153
1KOhm
1%

1 2

+

CE29
1000U

1
2

C115
1000P

1
2

C173
1U

NI

1
2

B
C

E

1

2

3

Q25

HJ882P

R160
6.04KOhm
1%

1
2

R180
10K

1
2

R168
1K

12

RN81D0Ohm7 8
RN81C0Ohm5 6

RN81A0Ohm1 2

RN12B1K2 7

R156
10

1
2

B
C

E

1

2

3

Q66

PMBS3906

B
C

E

1

2

3

Q21

PMBS3904

U32
AME1117ACGT
NI

1

23

ADJ
OUTVIN

C129
0.1U

1
2

R462

1KOhm

1 2

C144

1uF/6.3V

1
2

+

CE33
1000U

1
2

C111
10UF/6.3V

1
2

R465
10KOhm
1%1 2

R159
2.55KOhm
1%

1
2

RN81B0Ohm3 4

R167
0

1
2

B
C

E

1

2

3

Q20
PMBS3904

R461
124Ohm
NI

1
2

R166
1.96KOhm
1%

1
2R186

1K
12

+
CE54

1000U

1
2

C132
0.1U

1
2

R143
10K

1
2

RN80A0Ohm1 2

G S

D3

2

1
Q28

2N7002

RN80C0Ohm5 6

C128
0.1U

1
2

C145
0.1U

1
2

C139
0.1U

1
2

R459

10K

1
2
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7.5KOhm
1%

1
2
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0.1UF/25V
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1
2

+
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1
2
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1
2
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3

2

1
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1
2
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1
2
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1KOhm
1 2

+
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1
2
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D

3

2

1

Q67
AP9915H

U14

LM324MX

1
2
3
4
5
6
7
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9
8

OUT_1
IN_1-
IN_1+
V+
IN_2+
IN_2-
OUT_2

OUT_4
IN_4-
IN_4+
GND

IN_3+
IN_3

OUT_3

RN12A1K1 8

RN12C1K3 6

R151
1K

12

B
C

E

1

2

3

Q22
HM772 C125

1U

NI

1
2
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1
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1
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Dual NAND Gate

Code not fetct : H
S0 : L
S1 : L
S3 : L
S4 : L
S5 : L

PWRGOOD

LED_STATE

LED_WORKING

Blinking
Yellow

L

H

H

Steady
Yellow

H

H

H

L

L

S0

H

Power OK
not
Ready

Power OK
Ready, not
fetch

Blinking

S1

Steady
Green

Blinking
Green

H

L

S4/S5

L

Both
Off

L
H

L

AC-OFF

Both
Off

L

L

L

Blinking
Green

L

Blinking

S3

Free Gate

1Hz Pulse

FNT_YLEDVCC

Yellow

Dual Color LED

FNT_GLEDVCC

GREEN

Common GND

Code not Fetch : H
S0 : L
S1 : Blinking
S3 : Blinking
S4 : H
S5 : H

J

The DELL Green LED circuit to meet 1 watt
compliant system. (The green LED use by DELL
should be 3 or 4 Pin common ground dual color
LED

Y5V

0805,X5R

A3
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FNT_YLEDVCC

FNT_GLEDVCC

NC_U30_8
LED_WORKING <33>

PWRGOOD<31,32,48> FNT_YLEDVCC <29>

LED_STATE<33>

FNT_GLEDVCC <29>

PWR_PS_ON# <32>

ICH_SLP_S4#<22,48>

GND GND

+3.3V_AUX

GND

+3.3V_AUX

GND

GND

GND

GND

+3.3V_AUX

GND

+5V_AUX

+5V_AUX

+3.3V_AUX

+5V_AUX +5V_AUX

+5V_AUX

+5V_AUX

+5V_AUX

+3.3V_AUX

+5V_AUX

GND

GND

GND

+5V_AUX

GND

B
C

E

1

2

3

Q55
PMBS3904

R423
10K

1 2

C239
0.1U

1
2

VCC

GND U30C
74VHC14

5 6

14
7

C241
0.1U

1
2

VCC

GND U30F
74VHC14

13 12

14
7

R425
1K

1
2

R418
1K

1
2

VCC

GND U30D
74VHC14

9 8

14
7

R414
220

1
2

R466
1K

1 2

R438
10K

1 2

R416
10K

1 2

B
C

E

1

2

3

Q74
PMBS3904

G S

D3

2

1
Q54
2N7002

R428
43KOhm

12

G S

D3

2

1

Q53
2N7002

B
C

E

1

2

3

Q78
PMBS3904

R489
10K

1 2

R415
220

1
2

A1

B1

Y2

GND

Vcc

Y1

B2

A2

U27
NC7WZ132K8X

1
2
3
4 5

6
7
8

C268
10UF/6.3V

1
2

VCC

GND U30A
74VHC14

1 2

14
7

C242
4.7U

1 2

R420
10K

1
2

R464
27KOhm

1 2

R430
10K

1 2
VCC

GND U30E
74VHC14

11 10

14
7

VCC

GND U30B
74VHC14

3 4

14
7
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B B

A A

PCB Stackup Spec :

5 mil trace 5 mil trace

Reference to +5V
power plane

Reference to
ground plane

Impendence Control Test Trace

A3
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TOP60 BOTTOM60

GND

+5V

TOP60_1

HEADER_1X2P
NI

2
1

BOTTOM60_1

HEADER_1X2P
NI

2
1
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