
www.ro
se

fix
.co

mSchematic  Diagrams

B - 2  System Block Diagram 

B
.S

ch
em

at
ic

 D
ia

g
ra

m
s

System Block Diagram

Sheet 1 of 79
System Block 

Diagram

5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

P650RE  Skylake System Block Diagram

SHEET 57

(USB4)
SHEET 47

USB3.0 
PORT5

SHEET 42

USB3.0 
PORT1

SHEET 73

USB3.0 
PORT4

SHEET 53

TOUCH PAD

(USB4)

LPC

(USB1)

SMART
BATTERY

SHEET 56

Front R

HP
OUT

SHEET 45

<=7"

PCIE

23x23mm FCBGA

480 Mbps

H-processor

24 MHz

SHEET 48

<8"

MIC
IN

SO-DIMM*4

AZALIA LINK

LAN

BIOS
SPI
SHEET 32

SATA HDD

SPDIF
OUT

EC

APA2607QBI

SHEET 71

5V,3.3V,5VS,3VS,

GTX970M 3GB

SHEET 18~31

RT5

SHEET 32~40

SHEET 2

SHEET 58

PEX_VDD/IFPAB_IOVDD
/3V3

REALTEK 
ALC892

PROCESSOR

100 MHzTHERMAL
SENSOR

33 MHz

SHEET 48

SMART
FANx3

SHEET 50

SHEET 72
(USB3)

(RESERVE)

eDP

SHEET 50

INT. Backlight K/B

6-7P-P65RC-004
6-71-P65R0-D03

SHEET 2,3,4,5,6,7,8

SPI(Option)

1"~12"
25
MHz

INT MIC

DDR4

SHEET 9,10,11,12

SHEET 48

32.768KHz

EC SMBUS

SYSTEM SMBUS

 ITE 8587A
(512KB ROM)

H Platform
Controller 
Hub (PCH-H)

INT. K/B

Azalia Codec

SHEET 54

USB 2.0

DMI*4

VDD3,VDD5

BGA1440

Realtek

VDD1.0,VCCIO

SATA III 6.0Gb/s

SHEET 45

DDR4/1.2V/1866, 2133MHz

FingerPrint

12 MHzSHEET 69

FINGER PRINTER 
ON CLICK BOARD

PCIE*16

(Optional)

P650
(USB7)

USB 3.0
5 Gbps

SOCKET
NGFF PCIE

SHEET 44

WLAN+BT
(USB8) RTL8411B

(Charging)

SHEET 65
AUDIO BOARD

A KEY

SHEET 71 SHEET 71
SOCKET
2IN1RJ-45

SHEET 66
P650 POWER SW BOARD

<=4.5"

<=6"

P650 LED BOARD
SHEET 68

<=6"

<=4.5"

<8"

3"~9"

NVVDD
SHEET 59~60

B KEY

SHEET 15,16Mini DP

TPA2008D2

SHEET 47

USB3.0 
PORT3

5.1 channel

3D 
surround

SATA HDD
7mm 7mm

HDD BOARD

Front L

SUBWOOFER

(USB6)

SHEET 13
PANEL

TPM2.0

SHEET 49
(Option)

1.0DX_VCCSTG/VCCSFR_OC

SHEET 65
P650 AUDIO BOARD

SHEET 55

NGFF PCIE
SOCKET

SHEET 43

3G/M.2 SATA

SHEET 67

AC-IN

LAN BOARD

SHEET 73

SIM
ONLY P65

(USB9)
SHEET 49

CCD

SV3H612

HDMI2.0(P8409A)
SHEET 17

SHEET 46
SHEET49

SHEET 45

P650 F/P BOARD
SHEET 69

P650 CLICK BOARD
SHEET 70

SHEET 74~76
P670 USB BOARD

SHEET 34

PORT 2 PORT 3 PORT 1

M KEY

NGFF PCIE
SOCKET

SHEET 44
SSD PCIE4X

<8"

PORT 0

For P670Sx

P650 HDD BOARD
SHEET 67

SHEET 71~73
P650 USB BOARD

6-71-P65RC-D01

6-71-P65RN-D01

6-71-P650F-D01B ��

(GTX980M 4GB)

6-71-P67R4-D01 SHEET 77
P670 LED BOARD

SHEET 79
P655SEQ LED BOARD

SHEET 52
1.35V(VDDQ),1.5VS

AC_IN,CHARGER
SHEET 56

FBVDDQ
SHEET 60

VCC_CORE & VCCSA
SHEET 61~62

VCCGT
SHEET 63~64

USB3.0 
PORT2

CARD
READER

2"~7"

6-71-P65R8-D02

6-71-P65R4-D02

6-71-P65R2-D02

6-71-P65R3-D02A

6-71-P67R3-D02A

6-71-P6554-DR2A

PS8331B

SHEET 3

SHEET 75 (P67)

SHEET 75 
(P67)

SHEET 75 
(P67)

SHEET 76
(P67)

SHEET 77
(P67)

6-71-P655C-DR1 SHEET 78
P655SEQ POWER SW BOARD

27 MHz

24MHz

VPP 2.5V

Title

Size Document Number Rev

Date: Sheet of

6-7P-P65RC-004 003

[01]BLOCK DIAGRAM
A3

1 79Wednesday, July 08, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-7P-P65RC-004 003

[01]BLOCK DIAGRAM
A3

1 79Wednesday, July 08, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-7P-P65RC-004 003

[01]BLOCK DIAGRAM
A3

1 79Wednesday, July 08, 2015

�����������	
�����

P650RE

http://www.rosefix.com


Schematic  Diagrams

Processor 1/7  B - 3

B
.S

ch
em

atic D
iag

ram
s

Processor 1/7

Sheet 2 of 79
Processor 1/7

5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

PLACE NEAR CPU
P/N 6-17-10320-731

PEG_COMP

PEG_TX_0
PEG_TX#_0

PEG_TX_1
PEG_TX#_1

PEG_TX_2
PEG_TX#_2

PEG_TX_3
PEG_TX#_3

PEG_TX_4
PEG_TX#_4

PEG_TX_5
PEG_TX#_5

PEG_TX_6
PEG_TX#_6

PEG_TX_7
PEG_TX#_7

PEG_TX_8
PEG_TX#_8

PEG_TX_9
PEG_TX#_9

PEG_TX_10
PEG_TX#_10

PEG_TX_11
PEG_TX#_11

PEG_TX_12
PEG_TX#_12

PEG_TX_13
PEG_TX#_13

PEG_TX_14
PEG_TX#_14

PEG_TX_15
PEG_TX#_15VCCIO

3.3V

DMI_MT_IR_0_DP 33
DMI_MT_IR_0_DN 33

DMI_MT_IR_1_DP 33
DMI_MT_IR_1_DN 33

DMI_MT_IR_2_DP 33
DMI_MT_IR_2_DN 33

DMI_MT_IR_3_DP 33
DMI_MT_IR_3_DN 33

DMI_IT_MR_0_DP33
DMI_IT_MR_0_DN33

DMI_IT_MR_1_DP33
DMI_IT_MR_1_DN33

DMI_IT_MR_2_DP33
DMI_IT_MR_2_DN33

DMI_IT_MR_3_DP33
DMI_IT_MR_3_DN33

THERM_VOLT 48

PEG_RX#418

PEG_RX#318

PEG_RX#718

PEG_RX#618

PEG_RX#518
PEG_RX518

PEG_RX718

PEG_RX418

PEG_RX318

PEG_RX218

PEG_RX618

PEG_RX018

PEG_RX118

PEG_RX#1218

PEG_RX#1018

PEG_RX#918

PEG_RX#1118

PEG_RX#1518

PEG_RX#1418

PEG_RX#818

PEG_RX1218

PEG_RX1018

PEG_RX918

PEG_RX1118

PEG_RX1418

PEG_RX818

PEG_RX1318

PEG_RX#218

PEG_RX#118

PEG_RX1518

PEG_RX#018

PEG_RX#1318

PEG_TX#2 18

PEG_TX#3 18

PEG_TX#5 18

PEG_TX#0 18

PEG_TX#7 18

PEG_TX#6 18

PEG_TX#1 18

PEG_TX#4 18

PEG_TX3 18

PEG_TX6 18

PEG_TX0 18

PEG_TX7 18

PEG_TX4 18

PEG_TX5 18

PEG_TX1 18

PEG_TX2 18

PEG_TX#10 18

PEG_TX#11 18

PEG_TX#13 18

PEG_TX#8 18

PEG_TX#15 18

PEG_TX#14 18

PEG_TX#9 18

PEG_TX#12 18

PEG_TX11 18

PEG_TX14 18

PEG_TX8 18

PEG_TX15 18

PEG_TX12 18

PEG_TX13 18

PEG_TX9 18

PEG_TX10 18

3.3V 13,30,41,42,43,44,49,51,52,54,55,58,59,60

VCCIO 3,5,7,55

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[02] Processor 1/7-DMI/PEG
A3

2 79Friday, July 03, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[02] Processor 1/7-DMI/PEG
A3

2 79Friday, July 03, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[02] Processor 1/7-DMI/PEG
A3

2 79Friday, July 03, 2015

�����������	
�����

P650RE

C764 0.22u_10V_X5R_04

RT1
TH05-3H103FR

1
2

C740 0.22u_10V_X5R_04

SKYLAKE_HALO

BGA1440

3 OF 14

?

?

REV = 1

U113C

SKL_H_BGA_BGA

PEG_RXN[0]
D25

PEG_RXN[2]
D23 PEG_RXP[2]
E23

PEG_RXN[1]
F24

PEG_RXP[13]
F12

DMI_TXN[3]
B4DMI_TXP[3]
D4

DMI_TXN[2]
A5DMI_TXP[2]
B5

DMI_TXP[1]
C6

DMI_TXN[1]
B6

DMI_TXN[0]
A8DMI_TXP[0]
B8

DMI_RXP[3]
J8

DMI_RXN[3]
J9

DMI_RXN[2]
E5 DMI_RXP[2]
D5

DMI_RXP[1]
E6

DMI_RXN[1]
F6

DMI_RXP[0]
D8

DMI_RXN[0]
E8

PEG_RCOMP
G2

PEG_RXP[15]
F10

PEG_RXP[14]
D11

PEG_RXN[15]
E10

PEG_RXP[8]
D17

PEG_RXN[7]
F18 PEG_RXP[7]
E18

PEG_RXN[3]
F22

PEG_RXP[1]
E24

PEG_RXP[3]
E22

PEG_RXP[4]
E21

PEG_RXN[4]
D21

PEG_RXP[5]
E20

PEG_RXP[6]
E19

PEG_RXP[10]
D15

PEG_RXN[10]
E15

PEG_RXP[11]
F14

PEG_RXN[11]
E14

PEG_RXP[12]
D13

PEG_RXN[13]
E12

PEG_RXN[14]
E11

PEG_TXP[0]
B25

PEG_TXN[0]
A25

PEG_TXP[1]
B24

PEG_TXN[1]
C24

PEG_TXN[2]
A23PEG_TXP[2]
B23

PEG_TXN[3]
C22PEG_TXP[3]
B22

PEG_TXP[4]
B21

PEG_TXN[5]
C20

PEG_TXN[4]
A21

PEG_TXP[5]
B20

PEG_TXN[6]
A19PEG_TXP[6]
B19

PEG_TXP[7]
B18

PEG_TXP[8]
A17

PEG_TXN[10]
B15PEG_TXP[10]
A15

PEG_TXN[9]
B16

PEG_TXP[11]
C14

PEG_TXN[11]
B14

PEG_TXN[12]
B13PEG_TXP[12]
A13

PEG_TXN[13]
B12PEG_TXP[13]
C12

PEG_TXN[14]
B11PEG_TXP[14]
A11

PEG_TXP[15]
C10

PEG_TXN[15]
B10

PEG_RXN[12]
E13

PEG_RXN[9]
E16

PEG_RXN[8]
E17

PEG_TXP[9]
C16

PEG_TXN[8]
B17

PEG_RXP[9]
F16

PEG_TXN[7]
C18

PEG_RXN[5]
F20

PEG_RXN[6]
D19

PEG_RXP[0]
E25

C763 0.22u_10V_X5R_04

C751 0.22u_10V_X5R_04

C781 0.22u_10V_X5R_04

C762 0.22u_10V_X5R_04

C785 0.22u_10V_X5R_04

C750 0.22u_10V_X5R_04

C753 0.22u_10V_X5R_04

C745 0.22u_10V_X5R_04

C747 0.22u_10V_X5R_04
C746 0.22u_10V_X5R_04

C775 0.22u_10V_X5R_04

C737 0.22u_10V_X5R_04

C759 0.22u_10V_X5R_04

C780 0.22u_10V_X5R_04

R591

24.9_1%_04

C748 0.22u_10V_X5R_04

C760 0.22u_10V_X5R_04

C757 0.22u_10V_X5R_04

C778 0.22u_10V_X5R_04

C788 0.22u_10V_X5R_04

C761 0.22u_10V_X5R_04

C779 0.22u_10V_X5R_04

C752 0.22u_10V_X5R_04

R347
10K_1%_04

C776 0.22u_10V_X5R_04
C777 0.22u_10V_X5R_04

C782 0.22u_10V_X5R_04
C784 0.22u_10V_X5R_04

C744 0.22u_10V_X5R_04

C756 0.22u_10V_X5R_04

C738 0.22u_10V_X5R_04

C743 0.22u_10V_X5R_04



Schematic  Diagrams

B - 4  Processor 2/7 

B
.S

ch
em

at
ic

 D
ia

g
ra

m
s

Processor 2/7

Sheet 3 of 79
Processor 2/7

5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Width = 20mil
Space = 25mil
lengh = 100mil(max)

CLOSE TO CPU

CLOSE TO CPU

EDP

EDP

INTEL EDP

NV EDP

PIN21 PIN26 PIN35 PIN49 PIN60

NEAR PIN

L :PORT1 (INTEL)
H: PORT2 (NV)  (DEFAULT)

DP_D

NEAR PIN

NEAR PIN

L : Normal (DEFAULT)
H:  Chip power down

L :PORT1 (INTEL) (DEFAULT)
H: PORT2 (NV) 

D01A

D01A

EDP_RCOMP

EDP_DISP_UTIL

IEDP_TXP_0
IEDP_TXN_0
IEDP_TXP_1
IEDP_TXN_1

IEDP_AUXP
IEDP_AUXN

AUD_AZACPU_SDI_R

IEDP_TXN_2

IEDP_TXN_3
IEDP_TXP_3

IEDP_TXP_2

IEDP_TXP_0_R
IEDP_TXN_0_R

IEDP_TXP_1_R
IEDP_TXN_1_R
IEDP_TXP_2_R
IEDP_TXN_2_R

IEDP_TXP_3_R
IEDP_TXN_3_R

IEDP_AUXN_R
IEDP_AUXP_R

IEDP_AUXN
IEDP_AUXP

IEDP_TXP_0
IEDP_TXN_0

IEDP_TXP_1
IEDP_TXN_1

IEDP_TXN_2
IEDP_TXP_2

IEDP_TXN_3
IEDP_TXP_3

EDP_HPD

DEDP_HPD

GPIO17_IFPD_HPD_R

PS8331_IN1_AEQ#
PS8331_IN2_AEQ#

PS8331_IN1_AEQ#

PS8331_IN2_AEQ#

PS8331_PI0

PS8331_PI0

PS8331_PC1

PS8331_PC0

PS8331_PC0

PS8331_PC1

PS8331_SW

PS8331_SW

PS8331_CEXT

PS8331_REXT

PS8331_IN1_PEQ#
PS8331_IN2_PEQ#

PS8331_IN1_PEQ#

PS8331_IN2_PEQ#

PS8331_CA_DET

PS8331_CA_DET

PS8331_PD

PS8331_PD

EDP_HPD

VCCIO

3.3VS

3.3VS

3.3VS

3.3VS

3.3VS 3.3VS

3.3VS

3.3VS 3.3VS 3.3VS

3.3VS

3.3VS

3.3VS

3.3VS

3.3VS

3.3VS

3.3VS

3.3VS

3V3_AON

3.3VS

3.3VS

AUD_AZACPU_SCLK 35
AUD_AZACPU_SDO_R 35

AUD_AZACPU_SDI 35

VCCIO 2,5,7,55

DP_TXN0 13
DP_TXP0 13

DP_TXN1 13
DP_TXP1 13

DP_TXP3 13

DP_TXP2 13
DP_TXN2 13

DP_TXN3 13

DP_AUX 13
DP_AUX# 13

DEDP_D_AUX#29
DEDP_D_AUX29

DEDP_D029
DEDP_D#029

DEDP_D129
DEDP_D#129
DEDP_D229
DEDP_D#229

DEDP_D329
DEDP_D#329

3.3VS 9,10,11,12,13,14,15,16,17,32,34,35,36,37,38,40,43,44,45,46,48,49,50,51,54,59,61,63

EDP_HPD 13

IEDP_HPD36

PS8331_SW 13,30,36,51

GPIO17_IFPD_HPD_R30

3V3_AON 18,30,31,58

GPU_PEX_RST#18,30

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[03] Processor 2/7-DISPLAY
A3

3 79Friday, July 03, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[03] Processor 2/7-DISPLAY
A3

3 79Friday, July 03, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[03] Processor 2/7-DISPLAY
A3

3 79Friday, July 03, 2015

�����������	
�����

P650RE

C1041
0.1u_10V_X7R_04

R817 *4.7K_04

R819 *4.7K_04

C1026 0.1u_10V_X7R_04

R825 *4.7K_04

R832 *0_04

R830 1M_04

C1028 0.1u_10V_X7R_04

R826 *4.7K_04

R812 *4.7K_04

C1037
0.1u_10V_X7R_04

R1817

499_1%_04

R820 *4.7K_04

R833 1K_04

R822 *4.7K_04

C1035

0.1u_10V_X7R_04

R815 *4.7K_04

Q57
2SK3018S3

G

D
S

SKYLAKE_HALO

BGA1440

4 OF 14

?

?
REV = 1

U113D

SKL_H_BGA_BGA

DDI1_TXN[3]
J38

EDP_TXN[1]
E28

EDP_TXN[2]
B29

EDP_TXP[2]
A29

DDI1_TXN[2]
H36

DDI1_TXP[3]
J37

EDP_TXP[0]
D29

EDP_TXN[0]
E29

EDP_TXP[1]
F28

EDP_TXN[3]
B28

EDP_TXP[3]
C28

EDP_AUXP
C26

EDP_AUXN
B26

EDP_DISP_UTIL
A33

EDP_RCOMP
D37

PROC_AUDIO_CLK
G27

PROC_AUDIO_SDI
G25

PROC_AUDIO_SDO
G29

DDI1_AUXP
D27

DDI2_TXN[2]
F35

DDI2_TXP[3]
E37

DDI2_TXP[2]
F34 DDI2_TXN[1]
G38 DDI2_TXP[1]
F37 DDI2_TXN[0]
H33 DDI2_TXP[0]
H34

DDI1_AUXN
E27

DDI2_TXN[3]
E36

DDI2_AUXN
E26 DDI2_AUXP
F26

DDI3_TXP[0]
C34

DDI3_TXN[0]
D34

DDI3_TXP[1]
B36

DDI3_TXN[1]
B34

DDI3_TXP[2]
F33

DDI3_TXN[2]
E33

DDI3_TXP[3]
C33

DDI3_TXN[3]
B33

DDI3_AUXN
B27 DDI3_AUXP
A27

DDI1_TXP[0]
K36

DDI1_TXN[0]
K37

DDI1_TXP[1]
J35

DDI1_TXN[1]
J34

DDI1_TXP[2]
H37

R834
100K_04

R821 *4.7K_04

C1033 0.1u_10V_X7R_04

R810 *100K_04

C1027 0.1u_10V_X7R_04

R823 *4.7K_04

C1034 0.1u_10V_X7R_04

C1032 0.1u_10V_X7R_04 R827 *4.7K_04

PS8331B 5*9mm

U115

PS8331BQFN60GTR-A1
QFN60-5X9MM

IN1_D0P
1

IN1_D0N
2

IN1_D1P
4

IN1_D1N
5

IN1_D2P
6

IN1_D2N
7

GND
8

IN1_D3P
9

IN1_D3N
10

IN2_D0P
11

IN2_D0N
12

IN2_HPD
13

IN2_D1P
14

IN2_D1N
15

IN2_D2P
16

IN2_D2N
17

GND
18

IN2_D3P
19

IN1_HPD
3

IN2_D3N
20

IN1_SDA
22

IN1_SCL
23

IN2_SDA
24

IN2_SCL
25

VDD3
26

IN1_AUXN
27

IN1_AUXP
28

IN2_AUXN
29

IN2_AUXP
30

VDD3
21

OUT_AUXN_SDA
31OUT_AUXP_SCL
32GND
33REXT
34VDD3
35OUT_D3N
36OUT_D3P
37PC0
38OUT_D2N
39OUT_D2P
40

PD
50

VDD3
49

CA_DET
48

CEXT
47

OUT_D0P
46

OUT_D0N
45

OUT_HPD
44

OUT_D1P
43

OUT_D1N
42

GND
41

VDD3
60

IN1_AEQ#
59

IN2_AEQ#
58

GND
57

PI0
56

PC1
55

SW
54

I2C_CTL_EN
53

IN1_PEQ/SDA_CTL
52

IN2_PEQ/SCL_CTL
51

THERMAL_PAD
61

R828 *4.7K_04

Q55
2N3904

B

E C

R187 24.9_1%_04

R1816
10K_04

C1036

0.01u_16V_X7R_04

C1025 0.1u_10V_X7R_04

R183 20_1%_04

C1039

0.01u_16V_X7R_04

C1030 0.1u_10V_X7R_04

C1040 2.2u_6.3V_X5R_04

C1029 0.1u_10V_X7R_04

R1818100K_04

R831 *0_04

C1038

0.1u_10V_X7R_04

C1031 0.1u_10V_X7R_04

R824 4.99K_1%_04

C1720

1u_6.3V_X5R_04

R1819100K_04

R818 *4.7K_04

R816 *4.7K_04



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

CLOSE TO CPU

D02

D02

D02

D02

D02

D03

DEL

D03
DDR_RCOMP0
DDR_RCOMP1
DDR_RCOMP2

M_A_DQ9

M_A_DQ36

M_A_DQ25

M_A_DQ51

M_A_DQ10

M_A_DQ37

M_A_DQ26

M_A_DQ52

M_A_DQ11

M_A_DQ38

M_A_DQ27

M_A_DQ53

M_A_DQ12

M_A_DQ39

M_A_DQ28

M_A_DQ54

M_A_DQ13

M_A_DQ40

M_A_DQ29

M_A_DQ55

M_A_DQ14

M_A_DQ41

M_A_DQ30

M_A_DQ15

M_A_DQ56

M_A_DQ1

M_A_DQ42

M_A_DQ31

M_A_DQ16

M_A_DQ57

M_A_DQ43

M_A_DQ32

M_A_DQ17

M_A_DQ58

M_A_DQ0

M_A_DQ2

M_A_DQ44

M_A_DQ18

M_A_DQ59

M_A_DQ3

M_A_DQ45

M_A_DQ19

M_A_DQ60

M_A_DQ4

M_A_DQ46

M_A_DQ20

M_A_DQ61

M_A_DQ5

M_A_DQ47

M_A_DQ21

M_A_DQ6

M_A_DQ62

M_A_DQ33

M_A_DQ48

M_A_DQ22

M_A_DQ7

M_A_DQ63

M_A_DQ34

M_A_DQ49

M_A_DQ23

M_A_DQ8

M_A_DQ35

M_A_DQ50

M_A_DQ24

M_B_DQ0

M_B_DQ33

M_B_DQ18

M_B_DQ48

M_B_DQ34

M_B_DQ19

M_B_DQ49

M_B_DQ57

M_B_DQ35

M_B_DQ20

M_B_DQ50

M_B_DQ36

M_B_DQ58

M_B_DQ21

M_B_DQ2

M_B_DQ51

M_B_DQ37

M_B_DQ3

M_B_DQ22

M_B_DQ59

M_B_DQ52

M_B_DQ11

M_B_DQ4

M_B_DQ38

M_B_DQ23

M_B_DQ60

M_B_DQ53

M_B_DQ12

M_B_DQ5

M_B_DQ24

M_B_DQ39

M_B_DQ61

M_B_DQ54

M_B_DQ6

M_B_DQ25

M_B_DQ40

M_B_DQ62

M_B_DQ55

M_B_DQ26

M_B_DQ41

M_B_DQ63

M_B_DQ27

M_B_DQ42

M_B_DQ28

M_B_DQ43

M_B_DQ13

M_B_DQ29

M_B_DQ44

M_B_DQ14

M_B_DQ7

M_B_DQ30

M_B_DQ45

M_B_DQ15

M_B_DQ56

M_B_DQ1

M_B_DQ8

M_B_DQ31

M_B_DQ46

M_B_DQ16

M_B_DQ9

M_B_DQ32

M_B_DQ17

M_B_DQ47

M_B_DQ10

M_A_DQS#0
M_A_DQS#1
M_A_DQS#2
M_A_DQS#3
M_A_DQS4
M_A_DQS5
M_A_DQS6
M_A_DQS7

M_A_DQS0
M_A_DQS1
M_A_DQS2
M_A_DQS3
M_A_DQS#4
M_A_DQS#5
M_A_DQS#6
M_A_DQS#7

DIMM_DQ_CPU_VREF_A

M_B_DQS#3
M_B_DQS#2
M_B_DQS#1
M_B_DQS#0

M_B_DQS3
M_B_DQS2
M_B_DQS1
M_B_DQS0

M_B_CB0
M_B_CB1
M_B_CB2
M_B_CB3
M_B_CB4
M_B_CB5
M_B_CB6
M_B_CB7

M_B_DQS#5
M_B_DQS#6

M_B_DQS#4

M_B_DQS#7

M_B_DQS5
M_B_DQS6

M_B_DQS4

M_B_DQS7

M_A_CB0
M_A_CB1
M_A_CB2
M_A_CB3
M_A_CB4
M_A_CB5
M_A_CB6
M_A_CB7

M_B_DQ[63:0]11,12

M_A_CLK_DDR0 9
M_A_CLK_DDR#0 9
M_A_CLK_DDR#1 9
M_A_CLK_DDR1 9
M_A_CLK_DDR2 10
M_A_CLK_DDR#2 10
M_A_CLK_DDR3 10
M_A_CLK_DDR#3 10

M_A_CKE0 9
M_A_CKE1 9
M_A_CKE2 10
M_A_CKE3 10

M_A_CS#0 9
M_A_CS#1 9
M_A_CS#2 10
M_A_CS#3 10

M_A_ODT0 9
M_A_ODT1 9
M_A_ODT2 10
M_A_ODT3 10

M_A_RAS# 9,10
M_A_WE# 9,10
M_A_CAS# 9,10

M_A_DQS#[3:0] 9,10

M_A_DQS[7:4] 9,10

M_A_DQS[3:0] 9,10

M_A_DQS#[7:4] 9,10

M_B_CKE0 11
M_B_CKE1 11
M_B_CKE2 12
M_B_CKE3 12

M_B_CS#0 11
M_B_CS#1 11
M_B_CS#2 12
M_B_CS#3 12

M_B_ODT0 11
M_B_ODT1 11
M_B_ODT2 12
M_B_ODT3 12

M_B_RAS# 11,12
M_B_WE# 11,12
M_B_CAS# 11,12

DIMM_CA_CPU_VREF_A 9

DIMM_DQ_CPU_VREF_B 11

M_B_CLK_DDR0 11
M_B_CLK_DDR#0 11
M_B_CLK_DDR#1 11
M_B_CLK_DDR1 11
M_B_CLK_DDR2 12
M_B_CLK_DDR#2 12
M_B_CLK_DDR3 12
M_B_CLK_DDR#3 12

M_B_DQS#[3:0] 11,12

M_B_DQS[3:0] 11,12

M_B_DQS#[7:4] 11,12

M_B_DQS[7:4] 11,12

M_A_DQ[63:0] 9,10

M_A_BA0 9,10
M_A_BA1 9,10
M_A_BG0 9,10

M_A_A0 9,10
M_A_A1 9,10
M_A_A2 9,10
M_A_A3 9,10
M_A_A4 9,10
M_A_A5 9,10
M_A_A6 9,10
M_A_A7 9,10
M_A_A8 9,10
M_A_A9 9,10
M_A_A10 9,10
M_A_A11 9,10
M_A_A12 9,10
M_A_A13 9,10
M_A_BG1 9,10
M_A_ACT# 9,10

DDR0_A_PARITY 9,10
DDR0_A_ALERT# 9,10

M_B_BA0 11,12
M_B_BA1 11,12
M_B_BG0 11,12

M_B_A0 11,12
M_B_A1 11,12
M_B_A2 11,12
M_B_A3 11,12
M_B_A4 11,12
M_B_A5 11,12
M_B_A6 11,12
M_B_A7 11,12
M_B_A8 11,12
M_B_A9 11,12
M_B_A10 11,12
M_B_A11 11,12
M_B_A12 11,12
M_B_A13 11,12
M_B_BG1 11,12
M_B_ACT# 11,12

DDR1_B_PARITY 11,12
DDR1_B_ALERT# 11,12

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[04] Processor 3/7-DDR3L

A3

4 79Friday, July 03, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[04] Processor 3/7-DDR3L

A3

4 79Friday, July 03, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[04] Processor 3/7-DDR3L

A3

4 79Friday, July 03, 2015

�����������	
�����

P650RE

DDR CHANNEL B

BGA1440

SKYLAKE_HALO

2 OF 14

REV = 1

?

?

U113B

SKL_H_BGA_BGA

DDR1_DQ[0]/DDR0_DQ[16]
BT11

DDR1_DQ[3]/DDR0_DQ[19]
BR8

DDR1_DQ[4]/DDR0_DQ[20]
BP11

DDR1_DQ[5]/DDR0_DQ[21]
BN11

DDR1_DQ[6]/DDR0_DQ[22]
BP8

DDR1_DQ[7]/DDR0_DQ[23]
BN8

DDR1_DQ[8]/DDR0_DQ[24]
BL12

DDR1_DQ[9]/DDR0_DQ[25]
BL11

DDR1_DQ[11]/DDR0_DQ[27]
BJ8

DDR1_DQ[12]/DDR0_DQ[28]
BJ11

DDR1_DQ[14]/DDR0_DQ[30]
BL7

DDR1_DQ[15]/DDR0_DQ[31]
BJ7

DDR1_DQ[2]/DDR0_DQ[18]
BT8 DDR1_DQ[1]/DDR0_DQ[17]

BR11

DDR1_ECC[3]
AW8

DDR1_ECC[4]
AY10

DDR1_ECC[5]
AW10

DDR1_ECC[6]
AY7

DDR1_ECC[7]
AW7

DDR1_DQ[61]
M10 DDR1_DQ[60]
L10 DDR1_DQ[59]
M8 DDR1_DQ[58]
L7 DDR1_DQ[57]

M11 DDR1_DQ[56]
L11 DDR1_DQ[55]
P8 DDR1_DQ[54]
R7 DDR1_DQ[53]

P10

DDR1_ODT[0]
AF7

DDR1_CS#[3]
AE10DDR1_CS#[2]
AF10

DDR1_ODT[1]
AE8

DDR1_ODT[2]
AE9

DDR1_RAS#/DDR1_CAB[3]/DDR1_MA[16]
AH10

DDR1_BA[1]/DDR1_CAB[6]/DDR1_BA[1]
AH9

DDR1_MA[0]/DDR1_CAB[9]/DDR1_MA[0]
AJ9

DDR1_DQSN[6]
R9

DDR0_VREF_DQ
BP13DDR_VREF_CA
BN13

DDR1_DQSN[5]/DDR1_DQSN[3]
W9

DDR1_PAR
AJ7

DDR1_MA[15]/DDR1_CAA[8]/DDR1_ACT#
AT9DDR1_MA[14]/DDR1_CAA[9]/DDR1_BG[1]
AR7DDR1_MA[13]/DDR1_CAB[0]/DDR1_MA[13]
AF9

DDR1_MA[11]/DDR1_CAA[7]/DDR1_MA[11]
AN11

DDR1_MA[12]/DDR1_CAA[6]/DDR1_MA[12]
AR10

DDR1_MA[10]/DDR1_CAB[7]/DDR1_MA[10]
AH7

DDR1_MA[8]/DDR1_CAA[3]/DDR1_MA[8]
AN8

DDR1_MA[9]/DDR1_CAA[1]/DDR1_MA[9]
AR11

DDR1_MA[7]/DDR1_CAA[4]/DDR1_MA[7]
AN10DDR1_MA[6]/DDR1_CAA[2]/DDR1_MA[6]
AN7

DDR1_MA[3]
AL5

DDR1_MA[4]
AL6

DDR1_MA[5]/DDR1_CAA[0]/DDR1_MA[5]
AM6

DDR1_MA[2]/DDR1_CAB[5]/DDR1_MA[2]
AK5DDR1_MA[1]/DDR1_CAB[8]/DDR1_MA[1]
AK6

DDR1_BA[2]/DDR1_CAA[5]/DDR1_BG[0]
AR9

DDR1_BA[0]/DDR1_CAB[4]/DDR1_BA[0]
AH8

DDR1_WE#/DDR1_CAB[2]/DDR1_MA[14]
AH11

DDR1_CAS#/DDR1_CAB[1]/DDR1_MA[15]
AF8

DDR1_ODT[3]
AE11

DDR1_CS#[1]
AE7

DDR1_CKE[3]
AT11

DDR1_CS#[0]
AF11

DDR1_CKE[2]
AT7DDR1_CKE[1]
AT10DDR1_CKE[0]
AT8

DDR1_CLKN[3]
AJ11DDR1_CLKP[3]
AJ10DDR1_CLKN[2]
AM10DDR1_CLKP[2]
AM11DDR1_CKP[1]
AM7DDR1_CKN[1]
AM8

DDR1_CKP[0]
AM9

DDR1_CKN[0]
AN9

DDR1_ECC[2]
AY8 DDR1_ECC[1]

AY11 DDR1_ECC[0]
AW11

DDR1_DQ[63]
L8 DDR1_DQ[62]
M7

DDR1_DQ[51]
R8

DDR1_DQ[52]
R10

DDR1_DQ[50]
P7 DDR1_DQ[49]

P11 DDR1_DQ[48]
R11

DDR1_DQ[46]/DDR1_DQ[30]
V7

DDR1_DQ[47]/DDR1_DQ[31]
V8

DDR1_DQ[45]/DDR1_DQ[29]
W10

DDR1_DQ[43]/DDR1_DQ[27]
V11

DDR1_DQ[44]/DDR1_DQ[28]
W11

DDR1_DQ[40]/DDR1_DQ[24]
W8

DDR1_DQ[42]/DDR1_DQ[26]
V10 DDR1_DQ[41]/DDR1_DQ[25]
W7

DDR1_DQ[39]/DDR1_DQ[23]
AC7 DDR1_DQ[38]/DDR1_DQ[22]
AC8 DDR1_DQ[37]/DDR1_DQ[21]
AA8

DDR1_DQ[29]/DDR0_DQ[61]
BB10

DDR1_DQ[23]/DDR0_DQ[55]
BF7

DDR1_DQ[20]/DDR0_DQ[52]
BF11

DDR1_DQ[21]/DDR0_DQ[53]
BF10

DDR1_DQ[17]/DDR0_DQ[49]
BG10

DDR1_DQ[18]/DDR0_DQ[50]
BG8

DDR1_DQ[16]/DDR0_DQ[48]
BG11

DDR1_DQ[13]/DDR0_DQ[29]
BJ10

DDR1_DQ[10]/DDR0_DQ[26]
BL8

DDR1_DQ[19]/DDR0_DQ[51]
BF8

DDR1_DQ[26]/DDR0_DQ[58]
BB8

DDR1_VREF_DQ
BR13

DDR1_DQSN[8]
AY9DDR1_DQSP[8]
AW9

DDR1_DQSP[7]
L9DDR1_DQSP[6]
P9DDR1_DQSP[5]/DDR1_DQSP[3]
V9DDR1_DQSP[4]/DDR1_DQSP[2]
AA9DDR1_DQSP[3]/DDR0_DQSP[7]
BB9DDR1_DQSP[2]/DDR0_DQSP[6]
BF9DDR1_DQSP[1]/DDR0_DQSP[3]
BJ9DDR1_DQSP[0]/DDR0_DQSP[2]
BR9

DDR1_DQSN[7]
M9

DDR1_DQSN[4]/DDR1_DQSN[2]
AC9DDR1_DQSN[3]/DDR0_DQSN[7]
BC9DDR1_DQSN[2]/DDR0_DQSN[6]
BG9DDR1_DQSN[1]/DDR0_DQSN[3]
BL9DDR1_DQSN[0]/DDR0_DQSN[2]
BP9

DDR1_ALERT#
AR8

DDR1_DQ[36]/DDR1_DQ[20]
AA7 DDR1_DQ[35]/DDR1_DQ[19]

AC10 DDR1_DQ[34]/DDR1_DQ[18]
AC11 DDR1_DQ[33]/DDR1_DQ[17]
AA10 DDR1_DQ[32]/DDR1_DQ[16]
AA11 DDR1_DQ[31]/DDR0_DQ[63]
BB7 DDR1_DQ[30]/DDR0_DQ[62]
BC7

DDR1_DQ[28]/DDR0_DQ[60]
BC10 DDR1_DQ[27]/DDR0_DQ[59]
BC8

DDR1_DQ[25]/DDR0_DQ[57]
BC11 DDR1_DQ[24]/DDR0_DQ[56]
BB11

DDR1_DQ[22]/DDR0_DQ[54]
BG7

DDR_RCOMP[0]
G1

DDR_RCOMP[1]
H1

DDR_RCOMP[2]
J2

DDR CHANNEL A

SKYLAKE_HALO

BGA1440

1 OF 14

?

?
REV = 1

U113A

SKL_H_BGA_BGA

DDR0_DQ[36]/DDR1_DQ[4]
AB5 DDR0_DQ[35]/DDR1_DQ[3]
AA5 DDR0_DQ[34]/DDR1_DQ[2]
AA4

DDR0_DQ[32]/DDR1_DQ[0]
AB1 DDR0_DQ[31]/DDR0_DQ[47]
BC2 DDR0_DQ[30]/DDR0_DQ[46]
BC1

DDR0_DQ[45]/DDR1_DQ[13]
V4

DDR0_ECC[6]
AY1

DDR0_DQ[63]/DDR1_DQ[47]
L1

DDR0_DQ[54]/DDR1_DQ[38]
R1

DDR0_DQ[55]/DDR1_DQ[39]
P1

DDR0_DQ[43]/DDR1_DQ[11]
U2

DDR0_DQ[28]/DDR0_DQ[44]
BD5

DDR0_DQ[20]/DDR0_DQ[36]
BG2 DDR0_DQ[19]/DDR0_DQ[35]
BF5

DDR0_DQ[16]/DDR0_DQ[32]
BG4

DDR0_ECC[4]
BA5

DDR0_DQ[60]/DDR1_DQ[44]
M5

DDR0_DQ[4]
BN5

DDR0_DQ[2]
BP3

DDR0_DQ[3]
BR3

DDR0_DQ[5]
BP6

DDR0_DQ[6]
BP2

DDR0_DQ[7]
BN3

DDR0_DQ[8]
BL4

DDR0_DQ[9]
BL5

DDR0_DQ[10]
BL2

DDR0_DQ[11]
BM1

DDR0_DQ[13]
BK5

DDR0_DQ[14]
BK1

DDR0_DQ[18]/DDR0_DQ[34]
BF4

DDR0_DQ[21]/DDR0_DQ[37]
BG1

DDR0_DQ[23]/DDR0_DQ[39]
BF2

DDR0_DQ[25]/DDR0_DQ[41]
BD1

DDR0_DQ[27]/DDR0_DQ[43]
BC5

DDR0_DQ[29]/DDR0_DQ[45]
BD4

DDR0_DQ[12]
BK4

DDR0_DQ[17]/DDR0_DQ[33]
BG5

DDR0_DQ[15]
BK2

DDR0_CKP[0]
AG1

DDR0_DQ[42]/DDR1_DQ[10]
U1 DDR0_DQ[41]/DDR1_DQ[9]
V2 DDR0_DQ[40]/DDR1_DQ[8]
V5

DDR0_DQ[37]/DDR1_DQ[5]
AB4

DDR0_DQ[33]/DDR1_DQ[1]
AB2

DDR0_DQ[26]/DDR0_DQ[42]
BC4

DDR0_DQ[22]/DDR0_DQ[38]
BF1

DDR0_ECC[3]
AY5

DDR0_DQ[58]/DDR1_DQ[42]
L4

DDR0_DQ[52]/DDR1_DQ[36]
R5

DDR0_DQ[47]/DDR1_DQ[15]
U4

DDR0_DQ[44]/DDR1_DQ[12]
V1

DDR0_DQ[39]/DDR1_DQ[7]
AA1

DDR0_DQSP[8]
AY3

DDR0_DQSN[8]
BA3

DDR0_DQSN[7]/DDR1_DQSN[5]
L3DDR0_DQSN[6]/DDR1_DQSN[4]
P3DDR0_DQSN[5]/DDR1_DQSN[1]
U3DDR0_DQSN[4]/DDR1_DQSN[0]
AA3DDR0_DQSP[3]/DDR0_DQSP[5]
BC3DDR0_DQSP[2]/DDR0_DQSP[4]
BF3DDR0_DQSP[1]
BK3DDR0_DQSP[0]
BP5

DDR0_DQSP[7]/DDR1_DQSP[5]
M3

DDR0_DQSP[5]/DDR1_DQSP[1]
V3

DDR0_DQSP[6]/DDR1_DQSP[4]
R3

DDR0_DQSN[3]/DDR0_DQSN[5]
BD3

DDR0_DQSP[4]/DDR1_DQSP[0]
AB3

DDR0_DQSN[1]
BL3

DDR0_DQSN[2]/DDR0_DQSN[4]
BG3

DDR0_DQSN[0]
BR5

DDR0_PAR
AG3

DDR0_MA[14]/DDR0_CAA[9]/DDR0_BG[1]
AU2

DDR0_MA[15]/DDR0_CAA[8]/DDR0_ACT#
AU3

DDR0_MA[13]/DDR0_CAB[0]/DDR0_MA[13]
AE3DDR0_MA[12]/DDR0_CAA[6]/DDR0_MA[12]
AU4DDR0_MA[11]/DDR0_CAA[7]/DDR0_MA[11]
AN2

DDR0_MA[8]/DDR0_CAA[3]/DDR0_MA[8]
AN3

DDR0_MA[9]/DDR0_CAA[1]/DDR0_MA[9]
AT4

DDR0_MA[10]/DDR0_CAB[7]/DDR0_MA[10]
AH2

DDR0_MA[6]/DDR0_CAA[2]/DDR0_MA[6]
AP3

DDR0_MA[7]/DDR0_CAA[4]/DDR0_MA[7]
AN1

DDR0_MA[5]/DDR0_CAA[0]/DDR0_MA[5]
AP1DDR0_MA[4]
AP2DDR0_MA[3]
AP5DDR0_MA[2]/DDR0_CAB[5]/DDR0_MA[2]
AN4DDR0_MA[1]/DDR0_CAB[8]/DDR0_MA[1]
AP4DDR0_MA[0]/DDR0_CAB[9]/DDR0_MA[0]
AH3

DDR0_CAS#/DDR0_CAB[1]/DDR0_MA[15]
AD1DDR0_WE#/DDR0_CAB[2]/DDR0_MA[14]
AG4DDR0_RAS#/DDR0_CAB[3]/DDR0_MA[16]
AH4

DDR0_BA[2]/DDR0_CAA[5]/DDR0_BG[0]
AU1DDR0_BA[1]/DDR0_CAB[6]/DDR0_BA[1]
AH1DDR0_BA[0]/DDR0_CAB[4]/DDR0_BA[0]
AH5

DDR0_ODT[3]
AD4DDR0_ODT[2]
AE1DDR0_ODT[1]
AE4

DDR0_CS#[3]
AE5

DDR0_ODT[0]
AD3

DDR0_CS#[2]
AD2DDR0_CS#[1]
AE2

DDR0_CKE[3]
AT5

DDR0_CS#[0]
AD5

DDR0_CKE[1]
AT2

DDR0_CKE[2]
AT3

DDR0_CKE[0]
AT1

DDR0_CLKN[3]
AL1

DDR0_CLKN[2]
AK3

DDR0_CLKP[3]
AL2

DDR0_CLKP[2]
AL3DDR0_CKP[1]
AK2DDR0_CKN[1]
AK1DDR0_CKN[0]
AG2

DDR0_ECC[7]
AY2

DDR0_ECC[5]
BA4

DDR0_ECC[2]
AY4 DDR0_ECC[1]
BA1 DDR0_ECC[0]
BA2

DDR0_DQ[62]/DDR1_DQ[46]
L5 DDR0_DQ[61]/DDR1_DQ[45]
M2

DDR0_DQ[59]/DDR1_DQ[43]
L2

DDR0_DQ[56]/DDR1_DQ[40]
M4

DDR0_DQ[57]/DDR1_DQ[41]
M1

DDR0_DQ[53]/DDR1_DQ[37]
P2

DDR0_DQ[51]/DDR1_DQ[35]
P4 DDR0_DQ[50]/DDR1_DQ[34]
R4 DDR0_DQ[49]/DDR1_DQ[33]
P5 DDR0_DQ[48]/DDR1_DQ[32]
R2

DDR0_DQ[46]/DDR1_DQ[14]
U5

DDR0_DQ[38]/DDR1_DQ[6]
AA2

DDR0_DQ[24]/DDR0_DQ[40]
BD2

DDR0_ALERT#
AU5

DDR0_DQ[1]
BT6 DDR0_DQ[0]
BR6

R597 100_1%_04

R589 121_1%_04
R594 75_1%_04

Sheet 4 of 79
Processor 3/7

Schematic  Diagrams

Processor 3/7  B - 5

B
.S

ch
em

atic D
iag

ram
s

Processor 3/7



Schematic  Diagrams

B - 6  Processor 4/7 

B
.S

ch
em

at
ic

 D
ia

g
ra

m
s

Processor 4/7
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

FLOAT FOR SKL
GND FOR CNL

NEAR CPU

CAD Note: Capacitor need to be placed
close to buffer output pin

CFG7

DEFENSIVE PULL DOWN SITE

1: (Default) PEG Train immediately following xxRESETB de assertion
0: PEG Wait for BIOS for training

CFG4

1: DISABLED;
    NO PHYSICAL DISPLAY PORT ATTACHED
    TO EMBEDDED DISPLAY PORT
0: ENABLED;
    AN EXTERNAL DISPLAY PORT DEVICE
    IS CONNECTED TO THE EMBEDDED 
    DISPLAY PORT

DISPLAY PORT PRESENCE STRAP

CFG2
1: (DEFAULT)NORMAL OPERATION;
    LANE# DEFINITION MATCHES
    SOCKET PIN MAP DEFINITION
0: LANE REVERSAL

PCI EXPRESS STATIC LANE REVERSAL FOR ALL PEG PORTS

CFG[6:5]
11: (Default) x16 - Device 1 functions 1 and 2 disabled
10: x8, x8 - Device 1 function 1 enabled ; function 2 disabled
01: Reserved - (Device 1 function 1 disabled ; function 2 enabled)
00: x8,x4,x4 - Device 1 functions 1 and 2 enabled

PCIE PORT BIFURCATION STRAPS

TO EC

VCCST_PWRGD

 CFG[0]: Stall reset sequence after PCU�
PLL lock until de-asserted:
— 1 = (Default) Normal Operation;
No stall.
— 0 = Stall.

 CFG[1]: Reserved configuration lane.�
 CFG[2]: PCI Express* Static x16 Lane�

Numbering Reversal.
— 1 = Normal operation
— 0 = Lane numbers reversed.

 CFG[3]: Reserved configuration lane.�
 CFG[4]: eDP enable:�

— 1 = Disabled.
— 0 = Enabled.

 CFG[6:5]: PCI Express* Bifurcation�
— 00 = 1 x8, 2 x4 PCI Express*
— 01 = reserved
— 10 = 2 x8 PCI Express*
— 11 = 1 x16 PCI Express*

 CFG[7]: PEG Training:�
— 1 = (default) PEG Train
immediately following RESET# de
assertion.
— 0 = PEG Wait for BIOS for
training.

 CFG[19:8]: Reserved configuration�
lanes.

D01A

D01A

D01A

D01A Del test point

D01ADel test point

D01ADel test point

H_PROCHOT#_RH_PROCHOT#

H_PM_DOWN_R

H_SKTOCC_N

CFG_RCOMP

CPU_VIDALERT_N

SKL_XDP_MBP_0
SKL_XDP_MBP_1
SKL_MBP_2
SKL_MBP_3

H_TDO

H_TCK

H_TRST#
H_PREQ#
H_PRDY#

CFG1
CFG2
CFG3
CFG4
CFG5
CFG6
CFG7
CFG8
CFG9

CFG11
CFG12
CFG13
CFG14
CFG15

CFG10

CFG0

VCCST_PWRGD_CPU

CFG9

H_PROCHOT#

H_TDO

H_TCK

H_PECI_R

VCCST_PWRGD

VCCST_PWRGD

H_SKTOCC_N

1.0V_VCCST

VCCIO

1.0DX_VCCSTG

1.0V_VCCST

3.3VA

1.0V_VCCST

VDD3

3.3VA

H_PROCHOT#56,61,63

PCH_PECI34

PCH_CPU_BCLK_R_DN37
PCH_CPU_BCLK_R_DP37

PCH_CPU_PCIBCLK_R_DN37
PCH_CPU_PCIBCLK_R_DP37

CPU_24MHZ_R_DN37
CPU_24MHZ_R_DP37

H_PWRGD35
PLTRST_CPU_N34

H_PM_SYNC34
H_PM_DOWN34

PCH_THERMTRIP#34
H_SKTOCC_N36

H_CPU_SVIDCLK61,63

H_CPU_SVIDDAT61,63
H_CPU_SVIDALRT#61,63

H_TRST# 40
H_PREQ# 40
H_PRDY# 40

H_PROCHOT_EC48

H_PECI48

ALL_SYS_PWRGD13,40,48,61,63

DDR_VTT_PG_CTRL52

1.0DX_VCCSTG 7,56,57

VDD3 30,32,35,38,40,44,48,50,51,53,54,55,56,57,58
VCCIO 2,3,7,55

1.0V_VCCST 7,34,35,55,61,63

3.3VA 32,33,34,35,36,38,40,54 Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[05]Processor 4/7-CLK/JTAG/MISC
A3

5 79Friday, July 03, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[05]Processor 4/7-CLK/JTAG/MISC
A3

5 79Friday, July 03, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[05]Processor 4/7-CLK/JTAG/MISC
A3

5 79Friday, July 03, 2015

�����������	
�����

P650RE

R788 51_04

R767 *1K_04

R348 51_04

R326 *1K_04

R774 *1K_04

C353
*0.01u_16V_X7R_04

R325 *1K_04

R182 60.4_1%_04

R771 20_1%_04

R761 *1K_04

R322

100_04

R779 *0402_short

R159 *12.1_1%_04

R324

220_04

R786

49.9_1%_04

S

D

G
Q9A
MTDK5S6R

2

6
1

R759 *1K_04

R174

100K_04

SKYLAKE_HALO

BGA1440

5 OF 14

REV = 1 ?

?U113E

SKL_H_BGA_BGA

PROC_SELECT#
BN1

CATERR#
BM30

SKTOCC#
BR33

PM_DOWN
BP31 PM_SYNC
BM34 RESET#
BP35 PROCPWRGD
BT31

VCCST_PWRGD
H13

CFG[17]
BN23

CFG[15]
BT19

CFG[16]
BP23

CFG[11]
BT22

CFG[12]
BM19

CFG[10]
BT23CFG[9]
BR22

CLK24N
D31

CFG[1]
BN27

CFG[3]
BN28

CFG[18]
BN22

PROC_TDI
BL32

CFG[0]
BN25

CFG[2]
BN26

CFG[4]
BR20

CFG[6]
BT20CFG[5]
BM20

CFG[7]
BP20

CFG[8]
BR23

CFG[13]
BR19

CFG[14]
BP19

CFG[19]
BP22

PROC_PREQ#
BL30

PROC_PRDY#
BP27

VIDSCK
BH32

PROC_TDO
BT28

CLK24P
E31

PCI_BCLKN
C36 PCI_BCLKP
D35

BCLKN
A32

VIDSOUT
BH29

PROCHOT#
BR30

DDR_VTT_CNTL
BT13

CFG_RCOMP
BT25

PROC_TRST#
BP30

PROC_TCK
BR28PROC_TMS
BP28

VIDALERT#
BH31

THERMTRIP#
J31 PECI

BT34

BCLKP
B31

BPM#[0]
BR27

BPM#[1]
BT27

BPM#[2]
BM31

BPM#[3]
BT30

R782 *1K_04

R768 *1K_04

R766 *1K_04

R770 499_1%_04

R783 *1K_04

R327 *1K_04

R188

1K_04

R776 *1K_04

R784 1K_04

R765 *1K_04

R362 1K_04

R762 *0402_short

R323 *1K_04

R772 100K_04

R330

56.2_1%_04

R780 *10K_04

R1859 0_04

R758 *0_04

R368

100K_04

S

D

G
Q9B
MTDK5S6R

5

3
4

Q27

2SK3018S3
G

D
S

R781 *1K_04

R775 *1K_04

C1735

*0.1u_10V_X7R_04

C590

47P_50V_NPO_04

Sheet 5 of 79
Processor 4/7



Schematic  Diagrams

Processor 5/7  B - 7

B
.S

ch
em

atic D
iag

ram
s

Processor 5/7

5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

�����������	��
�����

����
�	�������������
����

PLACE CAPS AT BOARD EDGE

CPU_TOP_VCCCORE

PLACE CAPS AT BACK

CPU_BACK_VCCCORE

PLACE CAPS IN SOCKET EDGE TOP

CPU_TOP_EDRAM_1P8

PLACE CAP BACKSIDE

CPU_BACK_VCCEOPIO INTEL ��

INTEL ��

INTEL ��

D01A

D01A Del test point

D01A Del test point

D01A Del test point

D03 �0603cost down D03 �0603cost down

D03
�footrpint

VCCEOPIO_SENSE_ED2
VSS_EOPIO_ED2_SENSE

CPU_EOPIO_RCOMP
EDRAM_OPIO_RCOMP
EDRAM_OPIO_RCOMP_ED2

VCC_VCORE_SENSE VSS_VCORE_SENSE

VCORE VCORE +VCCEDRAM

VCCEDRAM_ED2

+VCCEOPIO

VCCEOPIO_ED2

+V1.8S_EDRAM
+VCCEDRAM_FUSEPRG

V1.8S_EDRAM_ED2VCC_EDRAM_FUSEPRG_ED2

VCORE

VCORE

VCORE

VCORE

+VCCEOPIO

+V1.8S_EDRAM

VCC_VCORE_SENSE 61
VSS_VCORE_SENSE 61

VCORE 61,62

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[06] Processor 5/7-POWER1
A3

6 79Monday, July 06, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[06] Processor 5/7-POWER1
A3

6 79Monday, July 06, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[06] Processor 5/7-POWER1
A3

6 79Monday, July 06, 2015

�����������	
�����

P650RE

C405

1u
_6

.3
V_

X5
R

_0
4

C412

1u
_6

.3
V_

X5
R

_0
4

C902

22
u_

6.
3V

_X
5R

_0
6

R303 *100_1%_04

C414

1u
_6

.3
V_

X5
R

_0
4

C544

*2
2u

_6
.3

V_
X5

R
_0

6 BGA1440

SKYLAKE_HALO?

?

10 OF 14

REV = 1

U113J

SKL_H_BGA_BGA

OPC_RCOMP
BT29

VCCOPC
BK20

VCCOPC
BL16

VCCOPC
BL18 VCCOPC
BL17

VCCOPC
BL19

VCCOPC
BM17 VCCOPC
BL21

RSVD
BJ27

RSVD
BK23

RSVD
BK27

RSVD
BL23

RSVD
BL25

RSVD
BL28 RSVD
BL27

VCCEOPIO
BP15

VCCEOPIO
BT15

RSVD
BT16 RSVD
BR16 RSVD
BP16

RSVD
BP17

VSSEOPIO_SENSE
BM15 VCCEOPIO_SENSE
BN15

VCC_OPC_1P8
BM14

VCC_OPC_1P8
BL14

RSVD
BN16

RSVD
BJ36 RSVD
BJ35

ZVM#
AT13

MSM#
AW13

MSM2#
AY13 ZVM2#
AU13

OPCE_RCOMP
BR25

OPCE_RCOMP2
BP25

RSVD
BM22 RSVD
BL22

VSSOPC_SENSE
BM16

RSVD
BM24

VCCOPC
BJ19 VCCOPC
BJ17

VCCOPC
BJ20

VCCOPC
BK17

VCCOPC
BK19

VCCOPC
BL20

VCCOPC
BN17

RSVD
BJ23

RSVD
BJ26

RSVD
BK26

RSVD
BL24

RSVD
BL26

VCCOPC_SENSE
BL15

VCCEOPIO
BR15

C438

1u
_6

.3
V_

X5
R

_0
4

C852

1u
_6

.3
V_

X5
R

_0
4

C856

10
u_

6.
3V

_X
5R

_0
6

C434

1u
_6

.3
V_

X5
R

_0
4

C441
10

u_
6.

3V
_X

5R
_0

6
C402

10
u_

6.
3V

_X
5R

_0
4

C396

1u
_6

.3
V_

X5
R

_0
4

C384

1u
_6

.3
V_

X5
R

_0
4

+
C426

*EEFC
X0J221YR

C406

1u
_6

.3
V_

X5
R

_0
4

C900

22
u_

6.
3V

_X
5R

_0
6

C465

22
u_

6.
3V

_X
5R

_0
8

C854

10
u_

6.
3V

_X
5R

_0
6

R769

*49.9_1%_04

C395

1u
_6

.3
V_

X5
R

_0
4

+
C383

*EEFC
X0J221YR

C466

22
u_

6.
3V

_X
5R

_0
8

C903

22
u_

6.
3V

_X
5R

_0
6

C392

1u
_6

.3
V_

X5
R

_0
4

C413

10
u_

6.
3V

_X
5R

_0
6

C409

1u
_6

.3
V_

X5
R

_0
4

C421

1u
_6

.3
V_

X5
R

_0
4

C853

10
u_

6.
3V

_X
5R

_0
6

C428

10
u_

6.
3V

_X
5R

_0
6

C899

10
u_

6.
3V

_X
5R

_0
6

C432

1u
_6

.3
V_

X5
R

_0
4

C398

1u
_6

.3
V_

X5
R

_0
4

R787

*49.9_1%_04

C442

10
u_

6.
3V

_X
5R

_0
6

C847

1u
_6

.3
V_

X5
R

_0
4

R764 *100_1%_04

C460

22
u_

6.
3V

_X
5R

_0
8

C904

22
u_

6.
3V

_X
5R

_0
6

C407

1u
_6

.3
V_

X5
R

_0
4

C901
22

u_
6.

3V
_X

5R
_0

6

C399

1u
_6

.3
V_

X5
R

_0
4

R340
*0_04

C990

*2
2u

_6
.3

V_
X5

R
_0

6

R785

*49.9_1%_04

C898

10
u_

6.
3V

_X
5R

_0
6

R320
*100_1%_04

C848

22
u_

6.
3V

_X
5R

_0
6

C436

1u
_6

.3
V_

X5
R

_0
4

C437

1u
_6

.3
V_

X5
R

_0
4

C464

22
u_

6.
3V

_X
5R

_0
6

C991

*2
2u

_6
.3

V_
X5

R
_0

6

C431

1u
_6

.3
V_

X5
R

_0
4

R760
*0_04

C391

1u
_6

.3
V_

X5
R

_0
4

C420

1u
_6

.3
V_

X5
R

_0
4

C430

1u
_6

.3
V_

X5
R

_0
4

C855

10
u_

6.
3V

_X
5R

_0
6

BGA1440

SKYLAKE_HALO
?

7 OF 14

REV = 1 ?

U113G

SKL_H_BGA_BGA

VCC
P14VCC
V31

VCC
V13

VCC
V14

VCC
U36

VCC
U32VCC
U31

VCC
U33

VCC
U34

VCC
U35

VCC
T37VCC
T36

VCC
U30VCC
U29

VCC
T29

VCC
T35VCC
T32

VCC
R38

VCC
R35

VCC
R36

VCC
R34

VCC
R37

VCC
R33

VCC
R31VCC
R13VCC
P36

VCC
R32

VCC
P31VCC
P30VCC
P29

VCC
Y30

VCC
Y31

VCC
Y29

VCC
W36VCC
W35VCC
W32

VCC
W38

VCC
W29

VCC
W31VCC
W30

VCC
V35

VCC
V36

VCC
P13

VCC
N37

VCC
N38

VCC
N36 VCC
N35 VCC
N32 VCC
N31 VCC
N30 VCC
N14 VCC
N13 VCC
L13

VCC
AF38

VCC
K13

VCC
K14

VCC
AF37 VCC
AF36 VCC
AF35 VCC
AE38 VCC
AE37

VCC
AD32

VSS_SENSE
AG38VCC_SENSE
AG37

VCC
AC36

VCC
AD13

VCC
AD14

VCC
AD31

VCC
AD33

VCC
AD34

VCC
AD35

VCC
AD36

VCC
AD37

VCC
AD38

VCC
AE13

VCC
AE14

VCC
AE30

VCC
AE31

VCC
AE32

VCC
AE36 VCC
AE35

VCC
T31VCC
T30

VCC
L14

VCC
Y32

VCC
Y33

VCC
Y34

VCC
Y35

VCC
Y36

VCC
P32

VCC
P33

VCC
P34

VCC
P35

VCC
V34

VCC
V32

VCC
T38

VCC
W37

VCC
V33

VCC
W14

VCC
AB31

VCC
AB32

VCC
AC30

VCC
AC32

VCC
AC33

VCC
AC34

VCC
AC35

VCC
AB37

VCC
AB38

VCC
AC13

VCC
AC14

VCC
AC29

VCC
AC31

VCC
V38VCC
V37

VCC
W13

VCC
AB30 VCC
AB29 VCC
AA38 VCC
AA37

VCC
AA35 VCC
AA34 VCC
AA33 VCC
AA32 VCC
AA31 VCC
AA13

VCC
AA36

VCC
AB36 VCC
AB35

R778 *100_1%_04

R316

*100_1%_04

C419

1u
_6

.3
V_

X5
R

_0
4

C846

1u
_6

.3
V_

X5
R

_0
4

C897

10
u_

6.
3V

_X
5R

_0
6

C960

22
u_

6.
3V

_X
5R

_0
8

C410

10
u_

6.
3V

_X
5R

_0
6

R321 *100_1%_04

C558

*2
2u

_6
.3

V_
X5

R
_0

6

C390

1u
_6

.3
V_

X5
R

_0
4

C435

1u
_6

.3
V_

X5
R

_0
4

C433

1u
_6

.3
V_

X5
R

_0
4

C849

22
u_

6.
3V

_X
5R

_0
6

C439

1u
_6

.3
V_

X5
R

_0
4

C440

10
u_

6.
3V

_X
5R

_0
6

R753

*49.9_1%_04

C545

*2
2u

_6
.3

V_
X5

R
_0

6

Sheet 6 of 79
Processor 5/7



Schematic  Diagrams

B - 8  Processor 6/7 

B
.S

ch
em

at
ic

 D
ia

g
ra

m
s

Processor 6/7

5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

AROUND_CPU

PLACE CAP BACKSIDE

PLACE CAP BACKSIDE

PLACE CAP IN BOARD EDGE

CPU_TOP_VCCSA

PLACE CAP IN BACK SIDE

CPU_BACK_VCCSA

NEAR TO CPU PIN

D01A

D01A

2
2
0
u
_
6
.
3
V
_
S
M
D
-
D

D01A

D01A

D01A

D01A

D01A
Del test point

D01A
Del test point

D01A

Del test point

D01A

Del test point

D01A

Del test point

D03 �0603cost downD03
�0603cost down D03

�0603cost down

D03 �0603cost down

D03
�footrpint

D03
�footrpint

D03
�footrpint

D03
�footrpint

VCCIO_SENSE
VSS_IO_SENSE

TP_SKL_F30
TP_SKL_E30

CPU_2_PCH_TRIGGER_R

VCCSA VDDQ

VCCIO

VCCVDDQ_CLK

VCCSFR_OC

1.0V_VCCST

1.0DX_VCCSTG VCCFUSEPRG

1.0V_VCCSFR

VCCVDDQ_CLK VDDQ

VCCVDDQ_CLK

1.0DX_VCCSTG VCCSFR_OC

1.0V_VCCSFR 1.0V_VCCST

VDDQ VDDQ VCCIO

VCCSA

VCCSA

VCCSA

VCCSA VCCSA

VCCIO

CPU_2_PCH_TRIGGER40
PCH_2_CPU_TRIGGER40

VCCSA_SENSE 61
VSS_SA_SENSE 61

VDDQ4,9,10,11,12,35,52,57

VCCSA61,62
VCCIO2,3,5,55

1.0DX_VCCSTG5,56,57

1.0V_VCCSFR55
1.0V_VCCST5,34,35,55,61,63

VCCSFR_OC57

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[07] Processor 6/7-POWER2
A3

7 79Monday, July 06, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[07] Processor 6/7-POWER2
A3

7 79Monday, July 06, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[07] Processor 6/7-POWER2
A3

7 79Monday, July 06, 2015

�����������	
�����

P650RE

+
C370

*EEFC
X0J221YR

C462

10
u_

6.
3V

_X
5R

_0
6

C820

10
u_

6.
3V

_X
5R

_0
6

C817

10
u_

6.
3V

_X
5R

_0
6

BGA1440

SKYLAKE_HALO

9 OF 14

?

?REV = 1

U113I

SKL_H_BGA_BGA

VCCSTG
G30

VCCIO
J21

VCCIO
J26

VCCIO
J27

VCCIO
J20

VCCIO
J17

VCCIO
J19

VCCIO
J15

VCCIO
J16

VCCIO
H27 VCCIO
H26 VCCIO
H21

VCCIO
H19

VCCIO
H20

VCCIO
H17 VCCIO
H16 VCCIO
H15

VCCIO
G19

VCCIO
G21

VCCIO
G17 VCCIO
G15 VCCIO

AG12

VCCSA
M34 VCCSA
M33 VCCSA
M32 VCCSA
M31 VCCSA
M30

VCCSA
L38

VCCSA
M29

VCCSA
L37 VCCSA
L36

VCCSA
L32

VCCSA
L35

VCCSA
L31 VCCSA
K35 VCCSA
K34

VCCSA
K29 VCCSA
J30

VCCIO_SENSE
H14

VSSIO_SENSE
J14

VSSSA_SENSE
M37VCCSA_SENSE
M38

VCCPLL
J28VCCPLL
H28

VDDQ
AJ12VDDQ
AG9VDDQ
AG5VDDQ
AF6VDDQ
AF5VDDQ
AE12VDDQ
AA6

VDDQ
AL11

VDDQ
AP6

VDDQ
AP7

VDDQ
AR6VDDQ
AR12

VCCSA
K33 VCCSA
K32 VCCSA
K31 VCCSA
K30

VDDQ
AT12

VDDQ
AY6VDDQ
AW6

VDDQ
J5

VDDQ
J6

VDDQ
K12

VDDQ
K6

VDDQ
L12

VDDQ
L6

VDDQ
R6

VDDQ
T6

VDDQ
W6

VDDQC
Y12

VCCPLL_OC
BH13

VCCST
H30

VCCSTG
H29

VCCPLL_OC
G11

VCCSA
M36 VCCSA
M35

C467

10
u_

6.
3V

_X
5R

_0
6

C840

*2
2u

_6
.3

V_
X5

R
_0

6

C549

1u
_6

.3
V_

X5
R

_0
4

C477

22
u_

6.
3V

_X
5R

_0
6

C446

10
u_

6.
3V

_X
5R

_0
6

C815

*2
2u

_6
.3

V_
X5

R
_0

6

C445

10
u_

6.
3V

_X
5R

_0
6

R241 *28mil short-p

R575 *0402_short

C808

*2
2u

_6
.3

V_
X5

R
_0

6

C381

1u
_6

.3
V_

X5
R

_0
4

C401

1u
_6

.3
V_

X5
R

_0
4

C385

1u
_6

.3
V_

X5
R

_0
4

C834

10
u_

6.
3V

_X
5R

_0
6

C497

10
u_

6.
3V

_X
5R

_0
6

R186 30.1_1%_04

R1826

100_1%_04

C408

10
u_

6.
3V

_X
5R

_0
4

C833

10
u_

6.
3V

_X
5R

_0
6

C816

22
u_

6.
3V

_X
5R

_0
6C496

10
u_

6.
3V

_X
5R

_0
6

C511

22
u_

6.
3V

_X
5R

_0
6

C424
22

u_
6.

3V
_X

5R
_0

6

C822

1u
_6

.3
V_

X5
R

_0
4

R185 *0_04

C821

1u
_6

.3
V_

X5
R

_0
4

C806

*2
2u

_6
.3

V_
X5

R
_0

6C518

10
u_

6.
3V

_X
5R

_0
6

C823

1u
_6

.3
V_

X5
R

_0
4

C839

10
u_

6.
3V

_X
5R

_0
6

C842

10
u_

6.
3V

_X
5R

_0
6

C841

10
u_

6.
3V

_X
5R

_0
6

R254 *28mil short-p

BGA1440

SKYLAKE_HALO

11 OF 14

?

?REV = 1

U113K

SKL_H_BGA_BGA

RSVD
BT17

RSVD
BR17

RSVD
BJ28RSVD
BK28

RSVD_TP
BK16RSVD_TP
BJ16

VSS
BJ18

RSVD
BL34 RSVD
BN33

RSVD_TP
BJ13

RSVD
AA14 RSVD
AE29

RSVD_TP
BT2

RSVD
BN35

RSVD
J24

RSVD_TP
E3

RSVD_TP
E2

RSVD_TP
BR1

RSVD
A36

NCTF
C38NCTF
C1NCTF
BR2NCTF
BP1

NCTF
B2

NCTF
B38

PROC_TRIGOUT
J23 PROC_TRIGIN
H23

RSVD
A37

RSVD
R14 RSVD
N29

RSVD
H24

RSVD_TP
BJ14

RSVD
AJ8

RSVD_TP
D1

RSVD_TP
E1 RSVD_TP

BM33

RSVD_TP
BL33

RSVD_TP
BK24

RSVD_TP
BJ24

RSVD
BK21

RSVD
BJ21

VSS
BK18

RSVD_TP
BJ34

RSVD_TP
BJ33

RSVD
G13

RSVD
BL31

RSVD
F30

RSVD
E30

RSVD
B30

RSVD
C30

RSVD
G3

RSVD
J3

RSVD
BR35

RSVD
BR31

RSVD
BH30

R184 *0_04

C387

1u
_6

.3
V_

X5
R

_0
4

C417

10
u_

6.
3V

_X
5R

_0
6

R1825

100_1%_04

C533

10
u_

6.
3V

_X
5R

_0
6

C389

22
u_

6.
3V

_X
5R

_0
6

C388

10
u_

6.
3V

_X
5R

_0
4

C472

10
u_

6.
3V

_X
5R

_0
6

C386

10
u_

6.
3V

_X
5R

_0
4

C394

10
u_

6.
3V

_X
5R

_0
4

C542

1u
_6

.3
V_

X5
R

_0
4

Sheet 7 of 79
Processor 6/7



Schematic  Diagrams

Processor 7/7  B - 9

B
.S

ch
em

atic D
iag

ram
s

Processor 7/7

5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

PLACE CAP IN BOARD EDGE

CPU_TOP_VCCGT

PLACE CAP IN BACK SIDE

CPU_BACK_VCCGT

D01A

D03

DEL

D03 �0603cost down

VSSGTX_SENSE

VCCGTX_SENSE

VCCGTVCCGT +VCCGTUVCCGT

VCCGT

VCCGT VCCGT
VCCGT

VCCGT

VSSGT_SENSE 63

VCCGT_SENSE 63

VCCGT63,64 Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[08] Processor 7/7-POWER/GND

C

8 79Monday, July 06, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[08] Processor 7/7-POWER/GND

C

8 79Monday, July 06, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[08] Processor 7/7-POWER/GND

C

8 79Monday, July 06, 2015

�����������	
�����

P650RE

C937

1u
_6

.3
V_

X5
R

_0
4

+
C986

*EEFC
X0J221YR

C543
1u

_6
.3

V_
X5

R
_0

4

C578

22
u_

6.
3V

_X
5R

_0
6

C485

22
u_

6.
3V

_X
5R

_0
8

C956

10
u_

6.
3V

_X
5R

_0
6

C579

22
u_

6.
3V

_X
5R

_0
6

C952

10
u_

6.
3V

_X
5R

_0
6

C526

10
u_

6.
3V

_X
5R

_0
6

SKYLAKE_HALO

BGA1440

?

?

13 OF 14

REV = 1

U113M

SKL_H_BGA_BGA

VSS
BB4

VSS
BB3

VSS
BB2

VSS
BB1

VSS
BA38

VSS
BA37

VSS
BA12

VSS
BA11

VSS
BA10

VSS
BA9

VSS
BA8

VSS
BA7

VSS
BA6

NCTFVSS
B37

VSS
B9

NCTFVSS
B3

VSS
AY34

VSS
AY33

VSS
AY14

VSS
AY12

VSS
AW30

VSS
AW29

VSS
AW12

VSS
AW5

VSS
AW4

VSS
AW3

VSS
AW2

VSS
AW1

VSS
AV38

VSS
AV37

VSS
AU34

VSS
AU33

VSS
AU12

VSS
AU11

VSS
AU10

VSS
AU9

VSS
AU8

VSS
AU7

VSS
AU6

VSS
AT30

VSS
AT29

VSS
AT6

VSS
AR38

VSS
AR37

VSS
AR14

VSS
AR13

VSS
AR5

VSS
AR4

VSS
AR3

VSS
AR2

VSS
AR1

VSS
AP34

VSS
AP33

VSS
AP12

VSS
AP11

VSS
AP10

VSS
AP9

VSS
AP8

VSS
AN30

VSS
AN29

VSS
AN12

VSS
AN6

VSS
AN5

VSS
AM38

VSS
AM37

VSS
AM12

VSS
AM5

VSS
AM4

VSS
AM3

VSS
AM2

VSS
AM1

VSS
AL34

VSS
AL33

VSS
AL14

VSS
AL12

VSS
AL10

VSS
AL9

VSS
AL8

VSS
AL7

VSS
AL4

VSS
AK30

VSS
AK29

VSS
AK4

VSS
AJ38

VSS
AJ37

VSS
AJ6

VSS
AJ5

VSS
AJ4

VSS
AJ3

VSS
AJ2

VSS
AJ1

VSS
AH34

VSS
AH33

VSS
AH12

VSS
AH6

VSS
AG30

VSS
AG29

VSS
AG11

VSS
AG10

VSS
AG8

VSS
AG7

VSS
AG6

VSS
AF14

VSS
AF13

VSS
AF12

VSS
AF4

VSS
AF3

VSS
AF2

VSS
AF1

VSS
AE34

VSS
AE33

VSS
AE6

VSS
AD30

VSS
AD29

VSS
AD12

VSS
AD11

VSS
AD10

VSS
AD9

VSS
AD8

VSS
AD7

VSS
AD6

VSS
AC38

VSS
AC37

VSS
AC12

VSS
AC6

VSS
AC5

VSS
AC4

VSS
AC3

VSS
AC2

VSS
AC1

VSS
AB34

VSS
AB33

VSS
AB6

VSS
AA30

VSS
AA29

VSS
AA12

NCTFVSS
A34

VSS
A30

VSS
A28

VSS
A26

VSS
A24

VSS
A22

VSS
A20

VSS
A18

VSS
A16

VSS
A14

VSS
A12

VSS
A10

VSS
A9

VSS
A6

NCTFVSS
A4

NCTFVSS
A3

SKYLAKE_HALO

BGA1440

?

?REV = 1

6 OF 14

U113F

SKL_H_BGA_BGA

VSS
G9

VSS
F36

VSS
F23

VSS
F11

VSS
Y11

VSS
W34

VSS
V12

VSS
W3

VSS
T34

VSS
T5

VSS
T11

VSS
P12

VSS
R30

VSS
N11

VSS
N1

VSS
N6

VSS
L33

VSS
K10

VSS
K2

VSS
J25

VSS
J4

VSS
H18

VSS
G8

VSS
F21

VSS
F9

VSS
F2

VSS
D16

VSS
E4

VSS
D6

VSS
C31

VSS
D22

VSS
D12

VSS
E35

VSS
F5

VSS
F15

VSS
J36

VSS
K8

VSS
L29

VSS
M13

VSS
N9

VSS
N4

VSS
N34

VSS
R12

VSS
T3

VSS
T14

VSS
W1

VSS
U38

VSS
W12

VSS
Y37

VSS
Y9

VSS
D9

VSS
C27

VSS
H22

VSS
G26

VSS
G18

VSS
Y10

VSS
W33

VSS
Y38

VSS
W2

VSS
T4

VSS
T10

VSS
R29

VSS
P6

VSS
N10

VSS
M14

VSS
N5

VSS
K1

VSS
J22

VSS
H35

VSS
H12

VSS
G23

VSS
G14

VSS
G6

VSS
E38

VSS
D33

VSS
D14

VSS
D3

VSS
J7

VSS
L34

VSS
K3

VSS
J32

VSS
K11

VSS
N2

VSS
N7

VSS
N12

VSS
T1

VSS
P37

VSS
T7

VSS
U6

VSS
Y7

VSS
W4

VSS
Y13

VSS
D20

VSS
E34

VSS
C29

VSS
D10

VSS
F4

VSS
G4

VSS
G10

VSS
F13

VSS
F25

VSS
G20

VSS
J10

VSS
J33

VSS
G28

VSS
H25

VSS
K5

VSS
N33

VSS
N8

VSS
M6

VSS
K38

VSS
N3

VSS
U37

VSS
T13

VSS
T2

VSS
P38

VSS
T8

VSS
Y8

VSS
W5

VSS
V30

VSS
Y14

NCTFVSS
D38

VSS
F17

VSS
K4

VSS
M12

VSS
K7

VSS
C37

VSS
D24VSS
D26

VSS
D30

VSS
D28

VSS
V29

VSS
T12

VSS
T33

VSS
V6

VSS
F8

VSS
F19

VSS
F29

VSS
L30

VSS
K9

VSS
G24

VSS
G16

VSS
F31

VSS
F27

VSS
G5

VSS
G12

VSS
G22

VSS
H11

VSS
H32

VSS
J18

VSS
T9

VSS
F3

VSS
E9

VSS
D18

C481

1u
_6

.3
V_

X5
R

_0
4

SKYLAKE_HALO

BGA1440

?

?

12 OF 14

REV = 1

U113L

SKL_H_BGA_BGA

VSS
C25

VSS
C23

VSS
C21

VSS
C19

VSS
C17

VSS
C15

VSS
C13

VSS
C11

VSS
C9

VSS
C8

VSS
C5

NCTFVSS
C2

NCTFVSS
BT36

NCTFVSS
BT35

VSS
BT32

VSS
BT26

VSS
BT24

VSS
BT21

VSS
BT18

VSS
BT14

VSS
BT12

VSS
BT9

VSS
BT5

NCTFVSS
BT4

NCTFVSS
BT3

NCTFVSS
BR38

VSS
BR36

VSS
BR34

VSS
BR29

VSS
BR26

VSS
BR24

VSS
BR21

VSS
BR18

VSS
BR14

VSS
BR12

VSS
BR7

VSS
BP34

VSS
BP33

VSS
BP29

VSS
BP26

VSS
BP24

VSS
BP21

VSS
BP18

VSS
BP14

VSS
BP12

VSS
BP7

VSS
BN34

VSS
BN31

VSS
BN30

VSS
BN29

VSS
BN24

VSS
BN21

VSS
BN20

VSS
BN19

VSS
BN18

VSS
BN14

VSS
BN12

VSS
BN9

VSS
BN7

VSS
BN4

VSS
BN2

VSS
BM38

VSS
BM35

VSS
BM29

VSS
BM28

VSS
BM27

VSS
BM26

VSS
BM25

VSS
BM23

VSS
BM21

VSS
BM18

VSS
BM13

VSS
BM12

VSS
BM11

VSS
BM9

VSS
BM8

VSS
BM7

VSS
BM6

VSS
BM5

VSS
BM3

VSS
BM2

VSS
BL38

VSS
BL35

VSS
BL29

VSS
BL13

VSS
BL6

VSS
BK29

VSS
BK25

VSS
BK22

VSS
BK15

VSS
BK14

VSS
BK13

VSS
BK6

VSS
BJ32

VSS
BJ31

VSS
BJ30

VSS
BJ29

VSS
BJ25

VSS
BJ22

VSS
BJ15

VSS
BJ12

VSS
BH14

VSS
BH12

VSS
BH11

VSS
BH10

VSS
BH9

VSS
BH8

VSS
BH7

VSS
BH6

VSS
BH5

VSS
BH4

VSS
BH3

VSS
BH2

VSS
BH1

VSS
BG38

VSS
BG37

VSS
BG14

VSS
BG13

VSS
BG12

VSS
BG6

VSS
BF34

VSS
BF33

VSS
BF12

VSS
BF6

VSS
BE30

VSS
BE29

VSS
BE6

VSS
BE5

VSS
BE4

VSS
BE3

VSS
BE2

VSS
BE1

VSS
BD38

VSS
BD37

VSS
BD12

VSS
BD11

VSS
BD10

VSS
BD9

VSS
BD8

VSS
BD7

VSS
BD6

VSS
BC34

VSS
BC33

VSS
BC14

VSS
BC13

VSS
BC12

VSS
BC6

VSS
BB30

VSS
BB29

VSS
BB12

VSS
BB6

VSS
BB5

C577

22
u_

6.
3V

_X
5R

_0
6

C499

1u
_6

.3
V_

X5
R

_0
4

C982

10
u_

6.
3V

_X
5R

_0
6

C490

1u
_6

.3
V_

X5
R

_0
4

C478

1u
_6

.3
V_

X5
R

_0
4

C938

1u
_6

.3
V_

X5
R

_0
4

C957

1u
_6

.3
V_

X5
R

_0
4

C510

1u
_6

.3
V_

X5
R

_0
4

C527

10
u_

6.
3V

_X
5R

_0
6

C580

22
u_

6.
3V

_X
5R

_0
6

C980

10
u_

6.
3V

_X
5R

_0
6

C500

1u
_6

.3
V_

X5
R

_0
4

C486

22
u_

6.
3V

_X
5R

_0
8

C508

1u
_6

.3
V_

X5
R

_0
4

C953

10
u_

6.
3V

_X
5R

_0
6

C520

22
u_

6.
3V

_X
5R

_0
6

C974

10
u_

6.
3V

_X
5R

_0
6

C509

1u
_6

.3
V_

X5
R

_0
4

C506

1u
_6

.3
V_

X5
R

_0
4

C975
10

u_
6.

3V
_X

5R
_0

6

C491

1u
_6

.3
V_

X5
R

_0
4

C530

1u
_6

.3
V_

X5
R

_0
4

C552

22
u_

6.
3V

_X
5R

_0
6

C529

1u
_6

.3
V_

X5
R

_0
4

C973

10
u_

6.
3V

_X
5R

_0
6C522

22
u_

6.
3V

_X
5R

_0
8

C513

1u
_6

.3
V_

X5
R

_0
4

C979

10
u_

6.
3V

_X
5R

_0
6

C498

1u
_6

.3
V_

X5
R

_0
4

C939

1u
_6

.3
V_

X5
R

_0
4

C505

1u
_6

.3
V_

X5
R

_0
4

C933

1u
_6

.3
V_

X5
R

_0
4

C955

10
u_

6.
3V

_X
5R

_0
6

C483

1u
_6

.3
V_

X5
R

_0
4

C514

1u
_6

.3
V_

X5
R

_0
4

C981

10
u_

6.
3V

_X
5R

_0
6

C487

1u
_6

.3
V_

X5
R

_0
4

C507

1u
_6

.3
V_

X5
R

_0
4

C934

1u
_6

.3
V_

X5
R

_0
4

C976

1u
_6

.3
V_

X5
R

_0
4

C515

1u
_6

.3
V_

X5
R

_0
4

+
C985

*EEFC
X0J221YR

C958

10
u_

6.
3V

_X
5R

_0
6C524

22
u_

6.
3V

_X
5R

_0
8

C936

1u
_6

.3
V_

X5
R

_0
4

C537

1u
_6

.3
V_

X5
R

_0
4

C978

10
u_

6.
3V

_X
5R

_0
6

C488

1u
_6

.3
V_

X5
R

_0
4

C482

1u
_6

.3
V_

X5
R

_0
4

SKYLAKE_HALO

BGA1440

?

?

14 OF 14

REV = 1

U113N

SKL_H_BGA_BGA

VCCGT
AU38 VCCGT
AU37 VCCGT
AU36 VCCGT
AU35 VCCGT
AU32 VCCGT
AU31 VCCGT
AU30 VCCGT
AU29 VCCGT
AU14 VCCGT
AT38 VCCGT
AT37 VCCGT
AT36 VCCGT
AT35 VCCGT
AT34 VCCGT
AT33 VCCGT
AT32 VCCGT
AT31 VCCGT
AT14 VCCGT
AR36 VCCGT
AR35 VCCGT
AR34 VCCGT
AR33 VCCGT
AR32 VCCGT
AR31 VCCGT
AR30 VCCGT
AR29 VCCGT
AP38 VCCGT
AP37 VCCGT
AP36 VCCGT
AP35 VCCGT
AP32 VCCGT
AP31 VCCGT
AP30 VCCGT
AP29 VCCGT
AP14 VCCGT
AP13 VCCGT
AN38 VCCGT
AN37 VCCGT
AN36 VCCGT
AN35 VCCGT
AN34 VCCGT
AN33 VCCGT
AN32 VCCGT
AN31 VCCGT
AN14 VCCGT
AN13 VCCGT
AM36 VCCGT
AM35 VCCGT
AM34 VCCGT
AM33 VCCGT
AM32 VCCGT
AM31 VCCGT
AM30 VCCGT
AM29 VCCGT
AM14 VCCGT
AM13 VCCGT
AL38 VCCGT
AL37 VCCGT
AL36 VCCGT
AL35 VCCGT
AL32 VCCGT
AL31 VCCGT
AL30 VCCGT
AL29 VCCGT
AL13 VCCGT
AK38 VCCGT
AK37 VCCGT
AK36 VCCGT
AK35 VCCGT
AK34 VCCGT
AK33 VCCGT
AK32 VCCGT
AK31 VCCGT
AJ36 VCCGT
AJ35 VCCGT
AJ34 VCCGT
AJ33 VCCGT
AJ32 VCCGT
AJ31 VCCGT
AJ30 VCCGT
AJ29

VCCGTX
AJ14VCCGTX
AJ13

VCCGT_SENSE
AH38

VSSGT_SENSE
AH37

VCCGTX_SENSE
AH36

VSSGTX_SENSE
AH35

VCCGTX
AH32VCCGTX
AH31VCCGTX
AH30VCCGTX
AH29VCCGTX
AH14VCCGTX
AH13VCCGTX
AG36VCCGTX
AG35VCCGTX
AG34VCCGTX
AG33VCCGTX
AG32VCCGTX
AG31VCCGTX
AG14VCCGTX
AG13VCCGTX
AF34VCCGTX
AF33VCCGTX
AF32VCCGTX
AF31VCCGTX
AF30VCCGTX
AF29

C538

1u
_6

.3
V_

X5
R

_0
4

BGA1440

SKYLAKE_HALO

REV = 1

?

?
8 OF 14

U113H

SKL_H_BGA_BGA

VCCGT
BB37

VCCGT
BB35VCCGT
BB34

VCCGT
BB32

VCCGT
BA31VCCGT
BA30VCCGT
BA29VCCGT
BA14

VCCGT
AV30VCCGT
AV29

VCCGT
AV31

VCCGT
AV32

VCCGT
AV33

VCCGT
AV35VCCGT
AV34

VCCGT
AV36

VCCGT
AW14

VCCGT
AW31

VCCGT
AW33VCCGT
AW32

VCCGT
AW34

VCCGT
AW35

VCCGT
AW36

VCCGT
AW37

VCCGT
AW38

VCCGT
AY38

VCCGT
BA13

VCCGT
BA33

VCCGT
BA35

VCCGT
BA36

VCCGT
BB13

VCCGT
BB31VCCGT
BB14

VCCGT
BB33

VCCGT
BB36

VCCGT
BC29VCCGT
BB38

VCCGT
BC30

VCCGT
BC31

VCCGT
BC32

VCCGT
BC35

VCCGT
BC36

VCCGT
BC37

VCCGT
BC38

VCCGT
BD13

VCCGT
BD29 VCCGT
BD14

VCCGT
BD30

VCCGT
BD31

VCCGT
BD32

VCCGT
BD33

VCCGT
BD34

VCCGT
BD35

VCCGT
BE31 VCCGT
BD36

VCCGT
BE32

VCCGT
BE33

VCCGT
BE34

VCCGT
BE36VCCGT
BE35

VCCGT
AY29

VCCGT
AY30

VCCGT
AY31

VCCGT
AY35

VCCGT
BA34

VCCGT
BG35 VCCGT
BG34

VCCGT
BG36

VCCGT
BH33

VCCGT
BH34

VCCGT
BH36 VCCGT
BH35

VCCGT
BH38 VCCGT
BH37

VCCGT
BJ37

VCCGT
BL36 VCCGT
BJ38

VCCGT
BM36 VCCGT
BL37

VCCGT
BM37

VCCGT
BN37 VCCGT
BN36

VCCGT
BP37

VCCGT
BT37

VCCGT
BE38

VCCGT
BF14 VCCGT
BF13

VCCGT
BF29

VCCGT
BF30

VCCGT
BF31

VCCGT
BF35 VCCGT
BF32

VCCGT
BF36

VCCGT
BG32 VCCGT
BG31

VCCGT
BG33

VCCGT
BG29

VCCGT
BG30

VCCGT
BA32

VCCGT
BN38

VCCGT
BP38

VCCGT
BR37

VCCGT
AY32

VCCGT
AY36

VCCGT
AY37

VCCGT
BF38 VCCGT
BF37

VCCGT
BE37

C484

22
u_

6.
3V

_X
5R

_0
8

C977

10
u_

6.
3V

_X
5R

_0
6C521

22
u_

6.
3V

_X
5R

_0
8

C536

1u
_6

.3
V_

X5
R

_0
4

C581

22
u_

6.
3V

_X
5R

_0
6

C489

1u
_6

.3
V_

X5
R

_0
4

C525

10
u_

6.
3V

_X
5R

_0
6

C528

1u
_6

.3
V_

X5
R

_0
4

C551

22
u_

6.
3V

_X
5R

_0
6

C935

1u
_6

.3
V_

X5
R

_0
4

C954

10
u_

6.
3V

_X
5R

_0
6

Sheet 8 of 79
Processor 7/7



Schematic  Diagrams
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Channel A SO-DIMM 0[RAM1]

6-86-24260-002

H=4mm
STD TYPE

CHA_DIMM0=000
CHA_DIMM1=001
CHB_DIMM0=010
CHB_DIMM1=011

PLACE THE CAP WITHIN 200 MILS FROM THE SODIMM

PLACE THE CAP CLOSE TO SODIMM

PLACE NEAR TO PIN
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Channel A SO-DIMM 1[RAM3] REV TYPE
H=5.2mm

PLACE THE CAP WITHIN 200 MILS FROM THE SODIMM

PLACE NEAR TO PIN

PLACE THE CAP CLOSE TO SODIMM

CHA_DIMM0=000
CHA_DIMM1=001
CHB_DIMM0=010
CHB_DIMM1=011
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D02 �DDR4

D03

D03

D03
�
����0402

D03
�
����0402

M_A_DQS1
M_A_DQS2

M_A_DQS6

M_A_DQS0

M_A_DQS5

M_A_DQS7

M_A_DQS3
M_A_DQS4

M_A_DQS#3

M_A_DQS#7

M_A_DQS#2

M_A_DQS#5
M_A_DQS#6

M_A_DQS#0
M_A_DQS#1
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VTT_MEM

VDDQ4,7,9,11,12,35,52,57
VTT_MEM9,11,12,52
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DDR0_A_PARITY4,9

M_A_ACT#4,9

DDR0_A_ALERT#4,9
DIMM1_CHA_EVENT#34

M_A_CS#34
M_A_CS#24
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M_A_A04,9

M_A_A24,9
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M_A_A54,9
M_A_A44,9

M_A_A64,9
M_A_A74,9

M_A_A94,9
M_A_A84,9

M_A_A104,9
M_A_A114,9

M_A_A134,9
M_A_A124,9

M_A_RAS#4,9
M_A_CAS#4,9

M_A_WE#4,9

M_A_BG14,9
M_A_BG04,9

M_A_BA04,9
M_A_BA14,9

DDR4_DRAMRST#9,11,12,35
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2.5V9,11,12,52,57

SMB_DATA_R9,11,12,17,35,51
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M_A_DQ17 4,9

M_A_DQ18 4,9

M_A_DQ19 4,9

M_A_DQ20 4,9

M_A_DQ21 4,9

M_A_DQ22 4,9

M_A_DQ23 4,9

M_A_DQ24 4,9

M_A_DQ25 4,9

M_A_DQ26 4,9
M_A_DQ27 4,9

M_A_DQ30 4,9
M_A_DQ31 4,9

M_A_DQ32 4,9

M_A_DQ33 4,9

M_A_DQ34 4,9

M_A_DQ35 4,9

M_A_DQ36 4,9

M_A_DQ37 4,9

M_A_DQ38 4,9

M_A_DQ39 4,9

M_A_DQ40 4,9

M_A_DQ41 4,9

M_A_DQ42 4,9

M_A_DQ43 4,9

M_A_DQ44 4,9

M_A_DQ45 4,9
M_A_DQ46 4,9

M_A_DQ47 4,9

M_A_DQ48 4,9

M_A_DQ49 4,9

M_A_DQ50 4,9
M_A_DQ51 4,9

M_A_DQ52 4,9

M_A_DQ53 4,9
M_A_DQ54 4,9

M_A_DQ55 4,9

M_A_DQ56 4,9

M_A_DQ59 4,9

M_A_DQ61 4,9

M_A_DQ62 4,9

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[10] DDR3 CHA SO-DIMM_1
A3

10 79Wednesday, July 08, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[10] DDR3 CHA SO-DIMM_1
A3

10 79Wednesday, July 08, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[10] DDR3 CHA SO-DIMM_1
A3

10 79Wednesday, July 08, 2015

�����������	
�����

P650RE

C1764

10u_6.3V_X5R_04

J_DIMMA_2A

D4AR0-26001-1P52

CK0_T
137

CK0_C
139

CK1_T
138

CK1_C
140

CKE0
109

CKE1
110

S0*
149

S1*
157

ODT0
155

ODT1
161

BG0
115

BG1
113

BA0
150

BA1
145

A0
144

A1
133

A2
132

A3
131

A4
128

A5
126

A6
127

A7
122

A8
125

A9
121

A10_AP
146

A11
120

A12
119

A13
158

A14_WE*
151

A15_CAS*
156

A16_RAS*
152

ACT*
114

PARITY
143

ALERT*
116

EVENT*
134

RESET*
108

VREFCA
164

SDA
254

SCL
253

SA2
166

SA1
260

SA0
256

CB0_NC
92

CB1_NC
91

CB2_NC
101

CB3_NC
105

CB4_NC
88

CB5_NC
87

CB6_NC
100

CB7_NC
104

DM0*/DBI0*
12

DM1*/DBI1*
33

DM2*/DBI2*
54

DM3*/DBI3*
75

DM4*/DBI4*
178

DM5*/DBI5*
199

DM6*/DBI6*
220

DM7*/DBI7*
241

DM8*/DBI8*
96

S2*/C0
162

S3*/C1
165

DQ0
8

DQ1
7

DQ2
20

DQ3
21

DQ4
4

DQ5
3

DQ6
16

DQ7
17

DQ8
28

DQ9
29

DQ10
41

DQ11
42

DQ12
24

DQ13
25

DQ14
38

DQ15
37

DQ16
50

DQ17
49

DQ18
62

DQ19
63

DQ20
46

DQ21
45

DQ22
58

DQ23
59

DQ24
70

DQ25
71

DQ26
83

DQ27
84

DQ28
66

DQ29
67

DQ30
79

DQ31
80

DQ32
174

DQ33
173

DQ34
187

DQ35
186

DQ36
170

DQ37
169

DQ38
183

DQ39
182

DQ40
195

DQ41
194

DQ42
207

DQ43
208

DQ44
191

DQ45
190

DQ46
203

DQ47
204

DQ48
216

DQ49
215

DQ50
228

DQ51
229

DQ52
211

DQ53
212

DQ54
224

DQ55
225

DQ56
237

DQ57
236

DQ58
249

DQ59
250

DQ60
232

DQ61
233

DQ62
245

DQ63
246

DQS0_T
13

DQS1_T
34

DQS2_T
55

DQS3_T
76

DQS4_T
179

DQS5_T
200

DQS6_T
221

DQS7_T
242

DQS8_T
97

DQS0_C
11

DQS1_C
32

DQS2_C
53

DQS3_C
74

DQS4_C
177

DQS5_C
198

DQS6_C
219

DQS7_C
240

DQS8_C
95

C872

1u_6.3V_X5R_04

C1768

*1u_6.3V_X5R_04

C1754

10u_6.3V_X5R_04

C927

1u_6.3V_X5R_04

C322

*10u_6.3V_X5R_06

C1749

*2.2u_6.3V_X5R_04

C1753

10u_6.3V_X5R_04

C1463

2.2u_6.3V_X5R_04

C1462

0.1u_10V_X7R_04

C1750

0.1u_10V_X7R_04

C327

*10u_6.3V_X5R_06

C1756

10u_6.3V_X5R_04

C1748

*0.1u_10V_X7R_04

C333

10u_6.3V_X5R_06

C1760

10u_6.3V_X5R_04

C304

10u_6.3V_X5R_06

C928

1u_6.3V_X5R_04

C1761

10u_6.3V_X5R_04

C1774

1u_6.3V_X5R_04

C873

1u_6.3V_X5R_04

R1638

240_1%_04

J_DIMMA_2B

D4AR0-26001-1P52

VDD19
163

VDD18
160

VDD17
159

VDD16
154

VDD15
153

VDD14
148

VDD13
147

VDD12
142

VDD11
141

VDD10
136

VDD9
135

VDD8
130

VDD7
129

VDD6
124

VDD5
123

VDD4
118

VDD3
117

VDD2
112

VDD1
111

VSS
251

VSS
247

VSS
243

VSS
239

VSS
235

VSS
231

VSS
227

VSS
223

VSS
217

VSS
213

VSS
209

VSS
205

VSS
201

VSS
197

VSS
193

VSS
189

VSS
185

VSS
181

VSS
175

VSS
171

VSS
167

VSS
107

VSS
103

VSS
99

VSS
93

VSS
89

VSS
85

VSS
81

VSS
77

VSS
73

VSS
69

VSS
65

VSS
61

VSS
57

VSS
51

VSS
47

VSS
43

VSS
39

VSS
35

VSS
31

VSS
27

VSS
23

VSS
19

VSS
15

VSS
9

VSS
5

VSS
1

VTT
258

VPP2
259

VPP1
257

VDDSPD
255

MT1
GND1

MT2
GND2

VSS
252

VSS
248

VSS
244

VSS
238

VSS
234

VSS
230

VSS
226

VSS
222

VSS
218

VSS
214

VSS
210

VSS
206

VSS
202

VSS
196

VSS
192

VSS
188

VSS
184

VSS
180

VSS
176

VSS
172

VSS
168

VSS
106

VSS
102

VSS
98

VSS
94

VSS
90

VSS
86

VSS
82

VSS
78

VSS
72

VSS
68

VSS
64

VSS
60

VSS
56

VSS
52

VSS
48

VSS
44

VSS
40

VSS
36

VSS
30

VSS
26

VSS
22

VSS
18

VSS
14

VSS
10

VSS
6

VSS
2

C1762

10u_6.3V_X5R_04

C1752

10u_6.3V_X5R_04

C316

1u_6.3V_X5R_04

C971

1u_6.3V_X5R_04

C968

1u_6.3V_X5R_04

C876

1u_6.3V_X5R_04

C923

1u_6.3V_X5R_04

Sheet 10 of 79
DDR4 CHA SO-

DIMM_1

Schematic  Diagrams

DDR4 CHA SO-DIMM_1  B - 11

B
.S

ch
em

atic D
iag

ram
s

DDR4 CHA SO-DIMM_1



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Channel B SO-DIMM 0[RAM2]

6-86-24260-000

�DIMM	
�

H=4mm
RSV TYPE

PLACE THE CAP WITHIN 200 MILS FROM THE SODIMM

PLACE THE CAP CLOSE TO SODIMM

PLACE NEAR TO PIN

CHA_DIMM0=000
CHA_DIMM1=001
CHB_DIMM0=010
CHB_DIMM1=011

010

D02 �DDR4

D03

D03

D03 �
����0402

�
����0402
D03

D03
�
����0402

M_B_DQS0
M_B_DQS1
M_B_DQS2
M_B_DQS3
M_B_DQS4
M_B_DQS5
M_B_DQS6
M_B_DQS7

M_B_DQS#0
M_B_DQS#1
M_B_DQS#2
M_B_DQS#3
M_B_DQS#4
M_B_DQS#5
M_B_DQS#6
M_B_DQS#7

DDR_VREFCA_CHB_DIMM

DIMM0_CHB_EVENT#
DDR4_DRAMRST#

DDR_VREFCA_CHB_DIMM

DDR4_DRAMRST#

DDR_VREFCA_CHB_DIMM

M_B_DQ5
M_B_DQ7
M_B_DQ3
M_B_DQ4

M_B_DQ27
M_B_DQ30
M_B_DQ26
M_B_DQ39
M_B_DQ35
M_B_DQ32
M_B_DQ37
M_B_DQ34
M_B_DQ38

M_B_DQ36
M_B_DQ41
M_B_DQ45
M_B_DQ46
M_B_DQ43
M_B_DQ40
M_B_DQ44
M_B_DQ42
M_B_DQ47

M_B_DQ33

M_B_DQ48
M_B_DQ49

M_B_DQ28

M_B_DQ51
M_B_DQ52
M_B_DQ54
M_B_DQ53
M_B_DQ50

M_B_DQ55

M_B_DQ2
M_B_DQ1

M_B_DQ61
M_B_DQ62
M_B_DQ60

M_B_DQ59
M_B_DQ57
M_B_DQ56
M_B_DQ63

M_B_DQ58

M_B_DQ6
M_B_DQ9
M_B_DQ14

M_B_DQ15
M_B_DQ8
M_B_DQ10
M_B_DQ11
M_B_DQ12
M_B_DQ16
M_B_DQ18
M_B_DQ21
M_B_DQ19

M_B_DQ13

M_B_DQ22
M_B_DQ23

M_B_DQ0

M_B_DQ20
M_B_DQ25
M_B_DQ31
M_B_DQ24
M_B_DQ29

M_B_DQ17

VDDQ

VDDQ

VTT_MEM

VDDQ

VDDQ

VDDQ

VDDQ

VTT_MEM

2.5V

3.3VS

3.3VS

2.5V

M_B_DQS[7:0] 4,12

M_B_DQS#[7:0] 4,12

3.3VS3,9,10,12,13,14,15,16,17,32,34,35,36,37,38,40,43,44,45,46,48,49,50,51,54,59,61,63
VDDQ4,7,9,10,12,35,52,57

VTT_MEM9,10,12,52

DIMM_DQ_CPU_VREF_B4

M_B_ODT04
M_B_ODT14

M_B_CS#04
M_B_CS#14

M_B_CKE04
M_B_CKE14

M_B_CLK_DDR14
M_B_CLK_DDR#14

M_B_CLK_DDR04
M_B_CLK_DDR#04

M_B_RAS#4,12
M_B_CAS#4,12

M_B_WE#4,12

M_B_BG14,12
M_B_BG04,12

M_B_BA04,12
M_B_BA14,12

M_B_A14,12
M_B_A04,12

M_B_A24,12
M_B_A34,12

M_B_A54,12
M_B_A44,12

M_B_A64,12
M_B_A74,12

M_B_A94,12
M_B_A84,12

M_B_A104,12
M_B_A114,12

M_B_A134,12
M_B_A124,12

DDR1_B_PARITY4,12

M_B_ACT#4,12

DDR1_B_ALERT#4,12
DIMM0_CHB_EVENT#34

DDR4_DRAMRST#9,10,12,35

DDR_VREFCA_CHB_DIMM 12

2.5V9,10,12,52,57

SMB_DATA_R9,10,12,17,35,51
SMB_CLK_R9,10,12,17,35,51

M_B_DQ[63:0] 4,12

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[11] DDR4 CHB SO-DIMM_0
A3

11 79Monday, July 06, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[11] DDR4 CHB SO-DIMM_0
A3

11 79Monday, July 06, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[11] DDR4 CHB SO-DIMM_0
A3

11 79Monday, July 06, 2015

�����������	
�����

P650RE

C1745

0.1u_10V_X7R_04

R390

1K_1%_04

C911

10u_6.3V_X5R_04

C1437

*2.2u_6.3V_X5R_04

C771

1u_6.3V_X5R_04

C931

0.1u_10V_X7R_04

C866

1u_6.3V_X5R_04

R397

24.9_1%_04

C916

10u_6.3V_X5R_04

C950

1u_6.3V_X5R_04

C894

1u_6.3V_X5R_04

C642

0.022u_16V_X7R_04

C869

1u_6.3V_X5R_04

C516

10u_6.3V_X5R_06
C1746

0.1u_10V_X7R_04

C1747

0.1u_10V_X7R_04

C1787

*0.1u_10V_X7R_04

C963

*1u_6.3V_X5R_04

C948

0.1u_10V_X7R_04

C891

0.1u_10V_X7R_04

C1433

0.1u_10V_X7R_04

C929

0.1u_10V_X7R_04

C772

*10u_6.3V_X5R_04

R402 1.8_1%_04

J_DIMMB_1A

D4AR0-26001-1P40

CK0_T
137

CK0_C
139

CK1_T
138

CK1_C
140

CKE0
109

CKE1
110

S0*
149

S1*
157

ODT0
155

ODT1
161

BG0
115

BG1
113

BA0
150

BA1
145

A0
144

A1
133

A2
132

A3
131

A4
128

A5
126

A6
127

A7
122

A8
125

A9
121

A10_AP
146

A11
120

A12
119

A13
158

A14_WE*
151

A15_CAS*
156

A16_RAS*
152

ACT*
114

PARITY
143

ALERT*
116

EVENT*
134

RESET*
108

VREFCA
164

SDA
254

SCL
253

SA2
166

SA1
260

SA0
256

CB0_NC
92

CB1_NC
91

CB2_NC
101

CB3_NC
105

CB4_NC
88

CB5_NC
87

CB6_NC
100

CB7_NC
104

DM0*/DBI0*
12

DM1*/DBI1*
33

DM2*/DBI2*
54

DM3*/DBI3*
75

DM4*/DBI4*
178

DM5*/DBI5*
199

DM6*/DBI6*
220

DM7*/DBI7*
241

DM8*/DBI8*
96

S2*/C0
162

S3*/C1
165

DQ0
8

DQ1
7

DQ2
20

DQ3
21

DQ4
4

DQ5
3

DQ6
16

DQ7
17

DQ8
28

DQ9
29

DQ10
41

DQ11
42

DQ12
24

DQ13
25

DQ14
38

DQ15
37

DQ16
50

DQ17
49

DQ18
62

DQ19
63

DQ20
46

DQ21
45

DQ22
58

DQ23
59

DQ24
70

DQ25
71

DQ26
83

DQ27
84

DQ28
66

DQ29
67

DQ30
79

DQ31
80

DQ32
174

DQ33
173

DQ34
187

DQ35
186

DQ36
170

DQ37
169

DQ38
183

DQ39
182

DQ40
195

DQ41
194

DQ42
207

DQ43
208

DQ44
191

DQ45
190

DQ46
203

DQ47
204

DQ48
216

DQ49
215

DQ50
228

DQ51
229

DQ52
211

DQ53
212

DQ54
224

DQ55
225

DQ56
237

DQ57
236

DQ58
249

DQ59
250

DQ60
232

DQ61
233

DQ62
245

DQ63
246

DQS0_T
13

DQS1_T
34

DQS2_T
55

DQS3_T
76

DQS4_T
179

DQS5_T
200

DQS6_T
221

DQS7_T
242

DQS8_T
97

DQS0_C
11

DQS1_C
32

DQS2_C
53

DQS3_C
74

DQS4_C
177

DQS5_C
198

DQS6_C
219

DQS7_C
240

DQS8_C
95

C1751

*0.1u_10V_X7R_04

C773

10u_6.3V_X5R_04

C517

10u_6.3V_X5R_06

C495

10u_6.3V_X5R_06

R1890

240_1%_04

C770

*10u_6.3V_X5R_06

C961

1u_6.3V_X5R_04

C1434

2.2u_6.3V_X5R_04

C865

10u_6.3V_X5R_04

R391

1K_1%_04

J_DIMMB_1B

D4AR0-26001-1P40

VDD19
163

VDD18
160

VDD17
159

VDD16
154

VDD15
153

VDD14
148

VDD13
147

VDD12
142

VDD11
141

VDD10
136

VDD9
135

VDD8
130

VDD7
129

VDD6
124

VDD5
123

VDD4
118

VDD3
117

VDD2
112

VDD1
111

VSS
251

VSS
247

VSS
243

VSS
239

VSS
235

VSS
231

VSS
227

VSS
223

VSS
217

VSS
213

VSS
209

VSS
205

VSS
201

VSS
197

VSS
193

VSS
189

VSS
185

VSS
181

VSS
175

VSS
171

VSS
167

VSS
107

VSS
103

VSS
99

VSS
93

VSS
89

VSS
85

VSS
81

VSS
77

VSS
73

VSS
69

VSS
65

VSS
61

VSS
57

VSS
51

VSS
47

VSS
43

VSS
39

VSS
35

VSS
31

VSS
27

VSS
23

VSS
19

VSS
15

VSS
9

VSS
5

VSS
1

VTT
258

VPP2
259

VPP1
257

VDDSPD
255

MT1
GND1

MT2
GND2

VSS
252

VSS
248

VSS
244

VSS
238

VSS
234

VSS
230

VSS
226

VSS
222

VSS
218

VSS
214

VSS
210

VSS
206

VSS
202

VSS
196

VSS
192

VSS
188

VSS
184

VSS
180

VSS
176

VSS
172

VSS
168

VSS
106

VSS
102

VSS
98

VSS
94

VSS
90

VSS
86

VSS
82

VSS
78

VSS
72

VSS
68

VSS
64

VSS
60

VSS
56

VSS
52

VSS
48

VSS
44

VSS
40

VSS
36

VSS
30

VSS
26

VSS
22

VSS
18

VSS
14

VSS
10

VSS
6

VSS
2

C494

10u_6.3V_X5R_06

C868

10u_6.3V_X5R_04

C1436

0.1u_10V_X7R_04

C765

10u_6.3V_X5R_06

Sheet 11 of 79
DDR4 CHB SO-

DIMM_0

Schematic  Diagrams

B - 12  DDR4 CHB SO-DIMM_0 

B
.S

ch
em

at
ic

 D
ia

g
ra

m
s

DDR4 CHB SO-DIMM_0



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Channel B SO-DIMM 1[RAM4]

6-86-24260-003

STD TYPE
H=5.2mm

PLACE NEAR TO PIN

CHA_DIMM0=000
CHA_DIMM1=001
CHB_DIMM0=010
CHB_DIMM1=011

011
PLACE THE CAP CLOSE TO SODIMM

PLACE THE CAP WITHIN 200 MILS FROM THE SODIMM

D02 �DDR4

D03

D03

�
����0402
D03

�
����0402
D03

D03
�
����0402

�SOCKET�����
D03

M_B_DQS1
M_B_DQS2

M_B_DQS0

M_B_DQS3
M_B_DQS4
M_B_DQS5
M_B_DQS6
M_B_DQS7

M_B_DQS#0
M_B_DQS#1
M_B_DQS#2
M_B_DQS#3
M_B_DQS#4
M_B_DQS#5
M_B_DQS#6
M_B_DQS#7

DIMM1_CHB_EVENT#
DDR4_DRAMRST#

DDR_VREFCA_CHB_DIMM

DDR_VREFCA_CHB_DIMM

DDR4_DRAMRST#

M_B_DQ5
M_B_DQ7
M_B_DQ3
M_B_DQ4

M_B_DQ27
M_B_DQ30
M_B_DQ26
M_B_DQ39
M_B_DQ35
M_B_DQ32
M_B_DQ37
M_B_DQ34
M_B_DQ38

M_B_DQ36
M_B_DQ41
M_B_DQ45
M_B_DQ46
M_B_DQ43
M_B_DQ40
M_B_DQ44
M_B_DQ42
M_B_DQ47

M_B_DQ33

M_B_DQ48
M_B_DQ49

M_B_DQ28

M_B_DQ51
M_B_DQ52
M_B_DQ54
M_B_DQ53
M_B_DQ50

M_B_DQ55

M_B_DQ2
M_B_DQ1

M_B_DQ61
M_B_DQ62
M_B_DQ60

M_B_DQ59
M_B_DQ57
M_B_DQ56
M_B_DQ63

M_B_DQ58

M_B_DQ6
M_B_DQ9
M_B_DQ14

M_B_DQ15
M_B_DQ8
M_B_DQ10
M_B_DQ11
M_B_DQ12
M_B_DQ16
M_B_DQ18
M_B_DQ21
M_B_DQ19

M_B_DQ13

M_B_DQ22
M_B_DQ23

M_B_DQ0

M_B_DQ20
M_B_DQ25
M_B_DQ31
M_B_DQ24
M_B_DQ29

M_B_DQ17

VDDQ

VTT_MEM

VDDQ

VDDQ

VDDQ

VTT_MEM

2.5V

3.3VS

3.3VS
3.3VS

VDDQ

2.5V

M_B_ODT24
M_B_ODT34

3.3VS3,9,10,11,13,14,15,16,17,32,34,35,36,37,38,40,43,44,45,46,48,49,50,51,54,59,61,63
VDDQ4,7,9,10,11,35,52,57

VTT_MEM9,10,11,52

M_B_DQS[7:0] 4,11

M_B_DQS#[7:0] 4,11

M_B_RAS#4,11
M_B_CAS#4,11

M_B_WE#4,11

M_B_BG14,11
M_B_BG04,11

M_B_BA04,11
M_B_BA14,11

M_B_A14,11
M_B_A04,11

M_B_A24,11
M_B_A34,11

M_B_A54,11
M_B_A44,11

M_B_A64,11
M_B_A74,11

M_B_A94,11
M_B_A84,11

M_B_A104,11
M_B_A114,11

M_B_A134,11
M_B_A124,11

DDR1_B_PARITY4,11

M_B_ACT#4,11

DDR1_B_ALERT#4,11

M_B_CKE24
M_B_CKE34

M_B_CS#24
M_B_CS#34

M_B_CLK_DDR34
M_B_CLK_DDR#34

M_B_CLK_DDR24
M_B_CLK_DDR#24

DIMM1_CHB_EVENT#34

2.5V9,10,11,52,57

SMB_DATA_R9,10,11,17,35,51
SMB_CLK_R9,10,11,17,35,51

DDR_VREFCA_CHB_DIMM11

DDR4_DRAMRST#9,10,11,35

M_B_DQ[63:0] 4,11

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[12] DDR4 CHB SO-DIMM_1
A3

12 79Tuesday, July 07, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[12] DDR4 CHB SO-DIMM_1
A3

12 79Tuesday, July 07, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[12] DDR4 CHB SO-DIMM_1
A3

12 79Tuesday, July 07, 2015

�����������	
�����

P650RE

C930

1u_6.3V_X5R_04

C1780

10u_6.3V_X5R_06

R1652

240_1%_04

C1781

10u_6.3V_X5R_06

C932

1u_6.3V_X5R_04

C1492

2.2u_6.3V_X5R_04

C1786

*0.1u_10V_X7R_04

C1782

10u_6.3V_X5R_06

C892

1u_6.3V_X5R_04

C964

*1u_6.3V_X5R_04

C917

1u_6.3V_X5R_04

C1491

0.1u_10V_X7R_04

C767

*10u_6.3V_X5R_04

C912

1u_6.3V_X5R_04

C774

10u_6.3V_X5R_04

C766

10u_6.3V_X5R_04

J_DIMMB_2A

D4AS0-26001-1P52

CK0_T
137

CK0_C
139

CK1_T
138

CK1_C
140

CKE0
109

CKE1
110

S0*
149

S1*
157

ODT0
155

ODT1
161

BG0
115

BG1
113

BA0
150

BA1
145

A0
144

A1
133

A2
132

A3
131

A4
128

A5
126

A6
127

A7
122

A8
125

A9
121

A10_AP
146

A11
120

A12
119

A13
158

A14_WE*
151

A15_CAS*
156

A16_RAS*
152

ACT*
114

PARITY
143

ALERT*
116

EVENT*
134

RESET*
108

VREFCA
164

SDA
254

SCL
253

SA2
166

SA1
260

SA0
256

CB0_NC
92

CB1_NC
91

CB2_NC
101

CB3_NC
105

CB4_NC
88

CB5_NC
87

CB6_NC
100

CB7_NC
104

DM0*/DBI0*
12

DM1*/DBI1*
33

DM2*/DBI2*
54

DM3*/DBI3*
75

DM4*/DBI4*
178

DM5*/DBI5*
199

DM6*/DBI6*
220

DM7*/DBI7*
241

DM8*/DBI8*
96

S2*/C0
162

S3*/C1
165

DQ0
8

DQ1
7

DQ2
20

DQ3
21

DQ4
4

DQ5
3

DQ6
16

DQ7
17

DQ8
28

DQ9
29

DQ10
41

DQ11
42

DQ12
24

DQ13
25

DQ14
38

DQ15
37

DQ16
50

DQ17
49

DQ18
62

DQ19
63

DQ20
46

DQ21
45

DQ22
58

DQ23
59

DQ24
70

DQ25
71

DQ26
83

DQ27
84

DQ28
66

DQ29
67

DQ30
79

DQ31
80

DQ32
174

DQ33
173

DQ34
187

DQ35
186

DQ36
170

DQ37
169

DQ38
183

DQ39
182

DQ40
195

DQ41
194

DQ42
207

DQ43
208

DQ44
191

DQ45
190

DQ46
203

DQ47
204

DQ48
216

DQ49
215

DQ50
228

DQ51
229

DQ52
211

DQ53
212

DQ54
224

DQ55
225

DQ56
237

DQ57
236

DQ58
249

DQ59
250

DQ60
232

DQ61
233

DQ62
245

DQ63
246

DQS0_T
13

DQS1_T
34

DQS2_T
55

DQS3_T
76

DQS4_T
179

DQS5_T
200

DQS6_T
221

DQS7_T
242

DQS8_T
97

DQS0_C
11

DQS1_C
32

DQS2_C
53

DQS3_C
74

DQS4_C
177

DQS5_C
198

DQS6_C
219

DQS7_C
240

DQS8_C
95

C1784

*2.2u_6.3V_X5R_04

C962

1u_6.3V_X5R_04

C1775

10u_6.3V_X5R_06

C1776

10u_6.3V_X5R_06

C768

*10u_6.3V_X5R_04

C769

1u_6.3V_X5R_04

C951

1u_6.3V_X5R_04

C1777

10u_6.3V_X5R_06

C895

1u_6.3V_X5R_04

C1785

0.1u_10V_X7R_04

C1778

10u_6.3V_X5R_06

J_DIMMB_2B

D4AS0-26001-1P52

VDD19
163

VDD18
160

VDD17
159

VDD16
154

VDD15
153

VDD14
148

VDD13
147

VDD12
142

VDD11
141

VDD10
136

VDD9
135

VDD8
130

VDD7
129

VDD6
124

VDD5
123

VDD4
118

VDD3
117

VDD2
112

VDD1
111

VSS
251

VSS
247

VSS
243

VSS
239

VSS
235

VSS
231

VSS
227

VSS
223

VSS
217

VSS
213

VSS
209

VSS
205

VSS
201

VSS
197

VSS
193

VSS
189

VSS
185

VSS
181

VSS
175

VSS
171

VSS
167

VSS
107

VSS
103

VSS
99

VSS
93

VSS
89

VSS
85

VSS
81

VSS
77

VSS
73

VSS
69

VSS
65

VSS
61

VSS
57

VSS
51

VSS
47

VSS
43

VSS
39

VSS
35

VSS
31

VSS
27

VSS
23

VSS
19

VSS
15

VSS
9

VSS
5

VSS
1

VTT
258

VPP2
259

VPP1
257

VDDSPD
255

MT1
GND1

MT2
GND2

VSS
252

VSS
248

VSS
244

VSS
238

VSS
234

VSS
230

VSS
226

VSS
222

VSS
218

VSS
214

VSS
210

VSS
206

VSS
202

VSS
196

VSS
192

VSS
188

VSS
184

VSS
180

VSS
176

VSS
172

VSS
168

VSS
106

VSS
102

VSS
98

VSS
94

VSS
90

VSS
86

VSS
82

VSS
78

VSS
72

VSS
68

VSS
64

VSS
60

VSS
56

VSS
52

VSS
48

VSS
44

VSS
40

VSS
36

VSS
30

VSS
26

VSS
22

VSS
18

VSS
14

VSS
10

VSS
6

VSS
2

C949

1u_6.3V_X5R_04

C1779

10u_6.3V_X5R_06

Sheet 12 of 79
DDR4 CHB SO-

DIMM_1

Schematic  Diagrams

DDR4 CHB SO-DIMM_1  B - 13

B
.S

ch
em

atic D
iag

ram
s

DDR4 CHB SO-DIMM_1



Sheet 13 of 79
Panel, Inverter

Schematic  Diagrams

B - 14  Panel, Inverter 

B
.S

ch
em

at
ic

 D
ia

g
ra

m
s

Panel, Inverter

5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

>80 mil2A

PANEL POWER

PANEL CONNECTOR (For coaxial cable) PANEL POWER

Brightness ����������
��� !"

2A

2A

1A

DEFAULT SHORT

DEFAULT SHORT

#�CABLE�$

�%&GS'3.3V

()*+,-./0PANEL1NV2G sync,3+,456�-7�2

��������	�
�
��������	�
�L :PORT1 (INTEL) (DEFAULT)

H: PORT2 (NV) 

D01A

D01A

D01A

D01A

D01A

D01A

D01A
DEL LVDS SIGNAL

DEL LVDS SIGNAL

DEL LVDS SIGNAL

L :PORT1 (INTEL) (DEFAULT)
H: PORT2 (NV) 

D01A

��������	�
�
��������	�
�

eDP #�eDP8,BRIGHTNESS9�
�:EDP CONNECTOR

eDP

D01A

D01A

D02

LVDD_EN#

PANEL_VCC_EN

PANEL_PWMBRIGHTNESS_R

SB_BLON

LID_SW#1

BRIGHTNESS_R

HPD_L

BLON1
BLON2

INV_BLON

BLON_R

PANEL_VCC_EN
BRIGHTNESS_R
INV_BLON
HPD_L

DRX0#
DRX0

DRX1
DRX1#

DRX2#
DRX2

DRX3#
DRX3

DAUX
DAUX#

FRAME_LOCK#_R

PANEL_VCC_EN

BLON_R

VGA_ENAVDD

VGA_ENAVDD

PANEL_VCC_EN PANEL_VCC_EN_R

PANEL_PWM

PLVDD

3.3VS

5VS

3.3VS

PLVDD

3.3V

VIN VLED

3.3V

3.3V

3.3V

3.3V

3.3V

PLVDD

VLED

3.3VS

3.3VS

3.3VS

3.3VS

3.3V2,30,41,42,43,44,49,51,52,54,55,58,59,60
5VS17,34,45,46,47,49,50,51,54
VIN45,48,52,53,54,55,56,57,58,61,62,63,64

3.3VS3,9,10,11,12,14,15,16,17,32,34,35,36,37,38,40,43,44,45,46,48,49,50,51,54,59,61,63

EDP_HPD 3

ALL_SYS_PWRGD5,40,48,61,63

SB_BLON40

LID_SW#48,50

BKL_EN48

FRAME_LOCK#30

NB_ENAVDD34
VGA_ENAVDD30

PS8331_SW3,13,30,36,51

BLON34
VGA_BKLTEN30

SUSB#35,40,42,46,48,54,55

DP_TXP23
DP_TXN23

DP_TXN33
DP_TXP33

DP_TXP03
DP_TXN03

DP_TXP13
DP_TXN13

DP_AUX3
DP_AUX#3

VGA_BKLPWM30

PS8331_SW3,13,30,36,51

EDP_BRIGHTNESS34

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[13]PANEL,INVERTER,CRT
A3

13 79Monday, July 06, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[13]PANEL,INVERTER,CRT
A3

13 79Monday, July 06, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[13]PANEL,INVERTER,CRT
A3

13 79Monday, July 06, 2015

�����������	
�����

P650RE

ER2 1K_04

Q4B
*MTS3572G6

S
1

2
D

1
6

G1
1

C169

*0.1u_16V_Y5V_04

C159

10u_6.3V_X5R_06

R67 *0402_short

U33C
74LVC08APW

9

10
8

14
7

C151

1u_6.3V_X5R_04

ER13 100K_04

ED1
BAV99 RECTIFIER

A C
A

C

PJ3 3mm

1 2

C93
0.1u_10V_X7R_04

S

D

G
Q3A

*MTDK5S6R2

6
1

EU2

PI5A3158BZAE
P/N = 6-03-53158-0J1

0B0
2

1B0
11

S0
10

0B1
5

1B1
8

S1
7

VCC
12

A0
1

GND
3

VCC
9

GND
6A1
4

ER14 100K_04

R69 *10K_04

C150

*1u_6.3V_X5R_04

D2
*BAV99 RECTIFIER

A

C
AC

R65

*100K_04

R513 100K_04

PJ2 *3mm

1 2

EC13 0.1u_16V_Y5V_04

EC1 0.1u_10V_X7R_04

ER20
*10K_04

R60

100K_04

EC9 0.1u_10V_X7R_04

C149
1u_6.3V_X5R_04

R514 100K_04

EU1

PI5A3158BZAE
P/N = 6-03-53158-0J1

0B0
2

1B0
11

S0
10

0B1
5

1B1
8

S1
7

VCC
12

A0
1

GND
3

VCC
9

GND
6A1
4

PJ4 2mm
12

EC3 0.1u_10V_X7R_04

EC10 0.1u_10V_X7R_04

R49 *100K_04

C212

*0.1u_50V_Y5V_06

U33A
74LVC08APW

1

2
3

14
7

EC6 0.1u_10V_X7R_04

EC11

0.1u_16V_Y5V_04

ER5 *100K_04

EC12 0.1u_16V_Y5V_04

EQ1

*2SK3018S3

G

D S
J_LCD1

LVDFH-04008-TP00+
PCB Footprint = lvdfh-04008-tp
current = 0.3A

40
40 39
39 38
38 37
37 36
36 35
35 34
34 33
33 32
32 31
31 30
30 29
29 28
28 27
27 26
26 25
25 24
24 23
23 22
22 21
21 20
20 19
19 18
18 17
17 16
16 15
15 14
14 13
13 12
12 11
11 10
10 9
9 8
8 7
7 6
6 5
5 4
4 3
3 2
2 1
1

GND1
GND1GND2
GND2GND3
GND3GND4
GND4GND5
GND5

R70
*4.7K_06

EC8 0.1u_10V_X7R_04

R86

*150K_1%_04

ER6 *100K_04

C243

0.1u_50V_Y5V_06

U3

UP7553
EN

3

VIN
5

VIN/SS
4

VOUT
1

GND
2

C195

*0.1u_16V_Y5V_04

R66

*10K_04

R1860 *0_04

R1872

0_04

EC4 0.1u_10V_X7R_04

R1861 *0_04

R91

*4.7K_06

U33B
74LVC08APW

4

5
6

14
7

ER18 *100K_04

EC2 0.1u_10V_X7R_04

S

D

G
Q3B
*MTDK5S6R5

3
4

C227
*0.22u_50V_Y5V_06

ER19 100K_04

ER17 100K_04

R87

*100K_04

EC7 0.1u_10V_X7R_04

U33D
74LVC08APW

12

13
11

14
7

C237

0.01u_50V_X7R_04

R48

100K_04

C204

*0.1u_50V_Y5V_06

EC5 0.1u_10V_X7R_04

ER15 100K_04

R85
*100K_04

Q4A
*MTS3572G6

S2
4

D2
3

G
2

5



Schematic  Diagrams

Redriver  B - 15

B
.S

ch
em

atic D
iag

ram
s

Redriver

Sheet 14 of 79
Redriver

5

5

4

4

3

3

2

2

1

1

D

C

B

A

� �������	


����
��	


Zdiff=90� Zdiff=100�

Zdiff=100�Zdiff=90�

�

�

������������������	


������������������	


��
��	


�	
����������������	


�����
��	


�

�

�

������������������	


�������������
��	


�	��
������ �������

NV_DP_E

NV_DP_F

TO CON

TO CONFROM NV

FROM NV

TO NV & PCH

TO NV & PCH

FROM CON

FROM CON

����

����

����

����

����

�����

�����

�����

D01A

D01AD01A

D01A

D01A

D01A

D01A

D01A

R726

pin35

pin35

pin7

pin2

pin2

X

C890

4.99K_1%_04

U44

U39

PS8330B

2.2u_6.3V_X5R_04

10K_04

C826

0.22u_10V_X5R_04

SN75DP130SSRGZR

1u_6.3V_X5R_04

6-03-08330-030

2.2u_6.3V_X5R_04

PARADA

PS8330B

R627

pin35

pin35

*10K_04 0_04pin3 R618

6-02-75130-BQ0

C886

TI

2.2u_6.3V_X5R_04

X

X 4.99K_1%_04

10K_04

0.22u_10V_X5R_04

R691

1u_6.3V_X5R_04

X

*10K_04 0_04R694pin3

SN75DP130SSRGZR

2.2u_6.3V_X5R_04

R619

C828

pin7

D02

D02

D02

D02

D02

D02

D02

D02

D02

D02

D02

D02

D02

D03

D03

D03

MDP_E_AUX_SCL

A_EQ

A_EQ

MDP_F_AUX_SCL

A_OP_1
A_OP_0

B_AUTO_EQ

A_EN

MDPF_MODE_SRC

A_AUTO_EQ

MDP_F_AUX#_SDA

A_CNTRL

B_OP_1

B_EQ

B_EQ

MDP_E_AUX#_RE

B_EN

B_OP_0

MDPE_MODE_SRC

B_CNTRL

MDP_E_AUX_RE

MDP_E_AUX#_SDA

MDPF_MODE_SRC

MDP_F_AUX_SCL
MDP_F_AUX#_SDA

MDPE_MODE_SRC

MDP_E_AUX_SCL
MDP_E_AUX#_SDA

3.3VS

3.3VS

3.3VS

3.3VS

3.3VS
3.3VS

3.3VS

3.3VS

3.3VS

3.3VS

3.3VS

3.3VS

3.3VS

3.3VS

3.3VS

3.3VS

3.3VS

3.3VS

3.3VS 3,9,10,11,12,13,15,16,17,32,34,35,36,37,38,40,43,44,45,46,48,49,50,51,54,59,61,63

MDP_E_HPD 15

MDP_F_AUX_RE29
MDP_F_AUX#_RE29

MDP_F#3_RE29
MDP_F3_RE29

MDP_F#2_RE29
MDP_F2_RE29

MDP_F1_RE29
MDP_F#1_RE29

MDP_F0_RE29
MDP_F#0_RE29

MDP_F_HPD 16

MDP_F_AUX 16
MDP_F_AUX# 16

MDP_F#0 16
MDP_F0 16

MDP_F1 16
MDP_F#1 16

MDP_F#2 16
MDP_F2 16

MDP_F#3 16
MDP_F3 16

MDP_E#3 15

MDP_E#2 15

MDP_E3 15

MDP_E2 15

MDP_E#0 15

MDP_E1 15

MDP_E0 15

MDP_E_AUX 15
MDP_E_AUX# 15

MDP_E#1 15

MDP_E#3_RE29
MDP_E3_RE29

MDP_E#2_RE29
MDP_E2_RE29

MDP_E1_RE29
MDP_E#1_RE29

MDP_E#0_RE29
MDP_E0_RE29

MDP_F_HPD_RE30,36

MDP_E_HPD_RE30,36

MDP_F_AUX_SCL29
MDP_F_AUX#_SDA29

G_MDPF_MODE 16

G_MDPE_MODE 15

MDP_E_AUX_RE29
MDP_E_AUX#_RE29

MDP_E_AUX_SCL14,29
MDP_E_AUX#_SDA14,29

MDP_E_AUX_SCL14,29
MDP_E_AUX#_SDA14,29

Title

Size Document Number Rev

Date: Sheet of

D03

[14] DP REDRIVER

A3

14 79Friday, July 03, 2015

�����������	
�����

P650RE 6-71-P65R0-D03

Title

Size Document Number Rev

Date: Sheet of

D03

[14] DP REDRIVER

A3

14 79Friday, July 03, 2015

�����������	
�����

P650RE 6-71-P65R0-D03

Title

Size Document Number Rev

Date: Sheet of

D03

[14] DP REDRIVER

A3

14 79Friday, July 03, 2015

�����������	
�����

P650RE 6-71-P65R0-D03

R691 10K_04

Q67
AO3415

G

D
S

R726 4.99K_1%_04

R814 *100K_1%_04

Q68
AO3415

G

D
S

R659 *10K_04

C493

0.1u_10V_X5R_04

C828 2.2u_6.3V_X5R_04

R829 *100K_1%_04

R622 *10K_04

R1905
4.7K_04

C826 2.2u_6.3V_X5R_04

Q64
AO3415

G

D
S

C476

0.1u_10V_X5R_04

R1906
4.7K_04

R658 *10K_04

R722 *4.7K_04

R841 100K_04

R734 *4.7K_04

C827 *0.01u_16V_X7R_04

Q65
AO3415

G

D
S

C890 2.2u_6.3V_X5R_04

R624 *10K_04

Q69
2SK3018S3

G

D
S

R608 *10K_04

P
E

R
IC

O
M

(T
I)

(P
A

R
A

D
A

)

U39

PS8330B

OUT3N
13OUT3P
14DNC
15OUT2N
16OUT2P
17

OUT1N
19OUT1P
20DNC
21

OUT0P
23GND
24

V
3P

3
25

E
N

A
B

LE
(E

N
A

B
LE

)(
P

D
#)

26
A

U
X

_S
N

K
N

27
A

U
X

_S
N

K
P

28
A

U
X

_S
R

C
N

29
A

U
X

_S
R

C
P

30
G

N
D

31
V

3P
3

32
S

C
L_

D
D

C
33

S
D

A
_D

D
C

34
A

U
TO

-E
Q

(R
S

TN
)(

R
S

T#
)

35
V

3P
3

36

IN2N
45

IN3N
48

EQ(DNC)(CFG1)
40

IN1P
41

IN1N
42

IN2P
44

OC_0(DNC)(NC)
46

V
3P

3
1

HGND
49

D
N

C
(V

D
D

D
_D

R
E

G
)(

C
E

X
T)

2

O
C

_1
(A

D
D

R
_E

Q
)(

I2
C

_A
D

D
R

)
3

O
P

_0
(S

C
L_

C
TL

)(
S

C
L_

C
TL

/P
E

Q
)

4

O
P

_1
(S

D
A

_C
TL

)(
S

D
A

_C
TL

/C
FG

0)
5

V
3P

3
6

C
N

TR
L(

D
N

C
)(

R
E

X
T)

7

C
A

D
_S

R
C

8

H
P

D
_S

R
C

9

C
A

D
_S

N
K

10

H
P

D
_S

N
K

11

V
3P

3
12

GND
18

OUT0N
22

IN3P
47

DNC
43

IN0N
39 IN0P
38 DNC
37

R1902
4.7K_04

R1907
4.7K_04

C400

0.1u_10V_X5R_04

R607 *10K_04

R1903
4.7K_04

R809 *100K_1%_04

R621 *4.7K_04

C889 *0.01u_16V_X7R_04

R619 10K_04

R627 4.99K_1%_04

R640 *4.7K_04

Q66
2SK3018S3

G

D
S

R813 *100K_1%_04
C382

0.1u_10V_X5R_04

C886 2.2u_6.3V_X5R_04

R623 *4.7K_04

R1904
4.7K_04

C471

0.1u_10V_X5R_04

R723 *10K_04

C397

0.1u_10V_X5R_04

C492

0.1u_10V_X5R_04

R837 100K_04

R700 *4.7K_04R701 *10K_04

C380

0.1u_10V_X5R_04

P
E

R
IC

O
M

(T
I)

(P
A

R
A

D
A

)

U44

PS8330B

OUT3N
13OUT3P
14DNC
15OUT2N
16OUT2P
17

OUT1N
19OUT1P
20DNC
21

OUT0P
23GND
24

V
3P

3
25

E
N

A
B

LE
(E

N
A

B
LE

)(
P

D
#)

26
A

U
X

_S
N

K
N

27
A

U
X

_S
N

K
P

28
A

U
X

_S
R

C
N

29
A

U
X

_S
R

C
P

30
G

N
D

31
V

3P
3

32
S

C
L_

D
D

C
33

S
D

A
_D

D
C

34
A

U
TO

-E
Q

(R
S

TN
)(

R
S

T#
)

35
V

3P
3

36

IN2N
45

IN3N
48

EQ(DNC)(CFG1)
40

IN1P
41

IN1N
42

IN2P
44

OC_0(DNC)(NC)
46

V
3P

3
1

HGND
49

D
N

C
(V

D
D

D
_D

R
E

G
)(

C
E

X
T)

2

O
C

_1
(A

D
D

R
_E

Q
)(

I2
C

_A
D

D
R

)
3

O
P

_0
(S

C
L_

C
TL

)(
S

C
L_

C
TL

/P
E

Q
)

4

O
P

_1
(S

D
A

_C
TL

)(
S

D
A

_C
TL

/C
FG

0)
5

V
3P

3
6

C
N

TR
L(

D
N

C
)(

R
E

X
T)

7

C
A

D
_S

R
C

8

H
P

D
_S

R
C

9

C
A

D
_S

N
K

10

H
P

D
_S

N
K

11

V
3P

3
12

GND
18

OUT0N
22

IN3P
47

DNC
43

IN0N
39 IN0P
38 DNC
37



Sheet 15 of 79
Mini DP Port E

Schematic  Diagrams

B - 16  Mini DP Port E 

B
.S

ch
em

at
ic

 D
ia

g
ra

m
s

Mini DP Port E
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Close to Display PORT
mini-Display Port E

7;<
SY6288DAAC
=>�

DP ESD W/O LEVELSHIFT �!, NET ;SWAP

inductor for EMI

EMI
�

TO DP REDRIVER

D01A

D01A

D01A

D01A

D01A

D01A

D01A

D02

D03

D03

D03

D03

PS8330B?)�@ESD

PS8330B?)�@ESD

MDP_E_HPD_R

D_MDP_E1
D_MDP_E#1

D_MDP_E#0
D_MDP_E0

D_MDP_E2
D_MDP_E#2

D_MDP_E3
D_MDP_E#3

D_MDP_E2J
D_MDP_E#2J

D_MDP_E3J
D_MDP_E#3J

D_MDP_E1J

MDP_E_HPD_R

D_MDP_E#0J

MDP_E_AUX#_R

MDP_E_AUX_R

G_MDPE_MODE

D_MDP_E#1J

D_MDP_E0J

G_MDPE_CEC

D_MDP_E2J
D_MDP_E#2J

D_MDP_E#3J
D_MDP_E3J

D_MDP_E#3
D_MDP_E3

D_MDP_E#2
D_MDP_E2

D_MDP_E#1J
D_MDP_E1J

D_MDP_E#1
D_MDP_E1

D_MDP_E0J
D_MDP_E#0J

D_MDP_E0
D_MDP_E#0

MDP_E_AUX#_R

MDP_E_AUX_R

3.3VS_MDP

3.3VS_MDP

3.3VS

3.3VS 3.3VS_MDP

EMI_GND

EMI_GND

EMI_GND

EMI_GND

3.3VS_MDP

3.3VS

MDP_E#214

MDP_E214

MDP_E114

MDP_E014

MDP_E#314

MDP_E#014

MDP_E314

MDP_E#114

5VS13,17,34,45,46,47,49,50,51,54
3.3VS3,9,10,11,12,13,14,16,17,32,34,35,36,37,38,40,43,44,45,46,48,49,50,51,54,59,61,63

MDP_E_AUX#14

MDP_E_AUX14

SUSB17,52,54

3.3VS_MDP16

MDP_E_HPD14

G_MDPE_MODE14

Title

Size Document Number Rev

Date: Sheet of

D03

[15] MINI DP PORT E

A3

15 79Monday, July 06, 2015

�����������	
�����

P650RE 6-71-P65R0-D03

Title

Size Document Number Rev

Date: Sheet of

D03

[15] MINI DP PORT E

A3

15 79Monday, July 06, 2015

�����������	
�����

P650RE 6-71-P65R0-D03

Title

Size Document Number Rev

Date: Sheet of

D03

[15] MINI DP PORT E

A3

15 79Monday, July 06, 2015

�����������	
�����

P650RE 6-71-P65R0-D03

A A

C

D31

*BAT54CS3

1 2

3

R343 *0_04

L16 *DVI2012F2SF-900T05_08-SHORT

1

4

2

3

R1910

5.1M_04

L42 FCM1005KF-121T03

R344 *0_04

C553

*10u_6.3V_X5R_06

R1909 *0402_short

C582 0.1u_10V_X7R_04

C564 0.1u_10V_X7R_04

C589 0.1u_10V_X7R_04

R756

100K_1%_04

R339 *0_04 C613

10u_6.3V_X5R_06

12

20

13

15

10

8

4

3

16

2

6

14

18

1

5

7

9

11

19

17

COMMON

909JD20FSTC6M0CC
J_MDP1

PCB Footprint = c-909jd20fstc6-1
P/N = 6-21-11Y10-020

1 GND HPD 2
3 LANE_0P

4 CONFIG1 LANE_0N 5
6 CONFIG2

7 GND GND 8
9 LANE_1P

10 LANE_3P LANE_1N 11
12 LANE_3N

GND 13
GND 14

15 LANE_2P
AUX_CHP1617 LANE_2N

18 AUX_CHN
GND 19
PWR 20

SHIELD6 GND4
SHIELD5 GND3

GND2SHIELD2
GND1SHIELD1

R351 *0_04
R346 *0_04

R1908 *0402_short

R792 1K_04

R755

100K_1%_04

R341 *0_04

R352 *0_04

R239 *0_04

C561 0.1u_10V_X7R_04

L20 *DVI2012F2SF-900T05_08-SHORT

1

4

2

3

C572 0.1u_10V_X7R_04 U47

uP7549UMA5-20
PCB Footprint = M-SOT23-5

VOUT
1

VIN
5

GND
2

EN#
4

OC#
3

D12

*PUSB3F96

5

1
2
3
4

10
9
8
7
6

L17 *DVI2012F2SF-900T05_08-SHORT
1

4

2

3

L15 *DVI2012F2SF-900T05_08-SHORT

1

4

2

3

R361 *0_04

C576 0.1u_10V_X7R_04

D32
BAV99 RECTIFIER

A C
A

C

R757

*100K_04

C992

220p_50V_NPO_04

R763

1M_04

C567 0.1u_10V_X7R_04

D13

*PUSB3F96

5

1
2
3
4

10
9
8
7
6

C585 0.1u_10V_X7R_04



Sheet 16 of 79
Mini DP Port F

5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

PLEASE CLOSE TO CONNECTOR

Close to Display PORT

inductor for EMI

mini-Display Port F

DP ESD W/O LEVELSHIFT �!, NET ;SWAP

TO DP REDRIVER D01A

D01A

D01A

D01A

D01A

D01A

D01A

D02

D02

DEL

D03

D03

D03

PS8330B?)�@ESD

PS8330B?)�@ESD

D03

D_MDP_F#0
D_MDP_F0

D_MDP_F1
D_MDP_F#1

D_MDP_F2
D_MDP_F#2

D_MDP_F3
D_MDP_F#3

MDP_F_HPD_R

D_MDP_F2J
D_MDP_F#2J

D_MDP_F3J
D_MDP_F#3J

D_MDP_F#0J

D_MDP_F0J

D_MDP_F#1J

D_MDP_F1J

MDP_F_AUX#_R

MDP_F_AUX_R

MDP_F_HPD_R

G_MDPF_CEC
G_MDPF_MODE

D_MDP_F2J
D_MDP_F#2J

D_MDP_F#3J
D_MDP_F3J

D_MDP_F#3
D_MDP_F3

D_MDP_F#2
D_MDP_F2

D_MDP_F#1J
D_MDP_F1J

D_MDP_F#1
D_MDP_F1

D_MDP_F0J
D_MDP_F#0J

D_MDP_F0
D_MDP_F#0

MDP_F_AUX_R

MDP_F_AUX#_R

3.3VS_MDP

3.3VS_MDP

3.3VS

3.3VS_MDP

EMI_GND

EMI_GND

3.3VS

3.3VS_MDP

MDP_F#014

MDP_F014

3.3VS 3,9,10,11,12,13,14,15,17,32,34,35,36,37,38,40,43,44,45,46,48,49,50,51,54,59,61,63
5VS 13,17,34,45,46,47,49,50,51,54

MDP_F#114

MDP_F114

MDP_F214

MDP_F#214

MDP_F#314

MDP_F314

MDP_F_AUX#14

MDP_F_AUX14

3.3VS_MDP 15

MDP_F_HPD14

G_MDPF_MODE14

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[16] MINI DP PORT F

A3
16 79Monday, July 06, 2015

�����������	
�����
Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[16] MINI DP PORT F

A3
16 79Monday, July 06, 2015

�����������	
�����
Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[16] MINI DP PORT F

A3
16 79Monday, July 06, 2015

�����������	
�����
C1001

220p_50V_NPO_04

R1912 *0402_short

L43 FCM1005KF-121T03

R380 *0_04

R801 1K_04

R1913 *0402_short

C649 0.1u_10V_X7R_04

L33
*DVI2012F2SF-900T05_08-SHORT

1

4

2

3

D34
BAV99 RECTIFIER

A C
A

C

R399 *0_04

R403 *0_04

R1911

5.1M_04

C644 0.1u_10V_X7R_04

L32
*DVI2012F2SF-900T05_08-SHORT

1

4

2

3

C550

10u_6.3V_X5R_06

L29
*DVI2012F2SF-900T05_08-SHORT

1

4

2

3

R394 *0_04

R377 *0_04

D15

*PUSB3F96

5

1
2
3
4

10
9
8
7
6

12

20

13

15

10

8

4

3

16

2

6

14

18

1

5

7

9

11

19

17

COMMON

909JD20FSTC6M0CC
J_MDP2

PCB Footprint = c-909jd20fstc6-1
P/N = 6-21-11Y10-020

1 GND HPD 2
3 LANE_0P

4 CONFIG1 LANE_0N 5
6 CONFIG2

7 GND GND 8
9 LANE_1P

10 LANE_3P LANE_1N 11
12 LANE_3N

GND 13
GND 14

15 LANE_2P
AUX_CHP1617 LANE_2N

18 AUX_CHN
GND 19
PWR 20

SHIELD6 GND4
SHIELD5 GND3

GND2SHIELD2
GND1SHIELD1

C640 0.1u_10V_X7R_04

A A

C

D33

*BAT54CS3

1 2

3

L34

*DVI2012F2SF-900T05_08-SHORT

1

4

2

3

R410 *0_04

R393 *0_04

D16

*PUSB3F96

5

1
2
3
4

10
9
8
7
6

C635 0.1u_10V_X7R_04

R797

1M_04

R794

100K_1%_04

C616 0.1u_10V_X7R_04

R793

100K_1%_04

C637 0.1u_10V_X7R_04

R387 *0_04

R796

*100K_04

C628 0.1u_10V_X7R_04

C652 0.1u_10V_X7R_04

Schematic  Diagrams

Mini DP Port F  B - 17

B
.S

ch
em

atic D
iag

ram
s

Mini DP Port F



Schematic  Diagrams

B - 18  HDMI Connector 

B
.S

ch
em

at
ic

 D
ia

g
ra

m
s

HDMI Connector

Sheet 17 of 79
HDMI Connector

5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

HDMI CONNECTOR For ESD

HDMI 2.0 Repeater

7;<
SY6288DAAC
=>�

EMI
�

HDMI 1.2VS

1A(40mil)

1A(40mil)

Vout=0.6V*(1+R1/R2)

R1

R2

BY platform ABCD

D01A

D01A

D01A

D01A

D03
�0603cost down

D03

D03

HDMI_CEC

HDMI_SCL-C
HDMI_SDA-C

HDMI_HPD-C

HDMI_HPD-C

HDMI_SDA-C

HDMI_SCL-C

TMDS_DATA1#-R

TMDS_DATA1-R

TMDS_CLOCK#-R

TMDS_CLOCK-R

TMDS_DATA2-R

1.2VS_EN

PRE

D
C

IN
_E

N

EQ 1.
2V

S

1.
2V

S

H
D

M
I_

SC
L-

C
H

D
M

I_
SD

A-
C 1.2VS

HDMI_HPD-C

1.2VS

1.2VS

TMDS_DATA2-R
TMDS_DATA2#-R

TMDS_DATA1-R
TMDS_DATA1#-R

TMDS_DATA0#-R
TMDS_DATA0-R

TMDS_CLOCK-R
TMDS_CLOCK#-R

3.3VS

RST#

H
D

M
I_

ID

PS
84

09
_S

C
L

PS
84

09
_S

D
A

PR
E

I2
C

_A
D

D
R

RST#DCIN_EN

1.2VS

HDMI_CLOCKP_C

HDMI_DATA1P_C
HDMI_HPD_C

HDMI_DATA1N_C

HDMI_DATA2P_C
HDMI_DATA2N_C

HDMI_DATA0P_C

VDD12_ON

1.2VS

1.2VS

I2C_ADDR

HDMI_ID

EQ

VDD12_ON

HDMI_CLOCKN_C

HDMI_DATA0N_C

TMDS_DATA0-R

TMDS_DATA0#-R

TMDS_DATA2#-R

HDMI_5VS

HDMI_5VS

5VS

HDMI_5VSHDMI_5VS

EMI_GND

EMI_GND

EMI_GND

3.3VS

1.2VS

3.3VS

3.3VS

3.3VS

3.3VS

3.3VS

3.3VS

3.3VS

SUSB15,52,54

3.3VS 3,9,10,11,12,13,14,15,16,32,34,35,36,37,38,40,43,44,45,46,48,49,50,51,54,59,61,63
5VS 13,34,45,46,47,49,50,51,54

HDMI_CLOCKP29
HDMI_CLOCKN29

HDMI_HPD30,36
HDMI_DATA1P29
HDMI_DATA1N29

HDMI_DATA2P29
HDMI_DATA2N29

HDMI_DATA0P29
HDMI_DATA0N29

SMB_CLK_R9,10,11,12,35,51
SMB_DATA_R9,10,11,12,35,51

HDMI_CTRLCLK29
HDMI_CTRLDATA29

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[17] HDMI 2.0 PS8409
A3

17 79Tuesday, July 07, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[17] HDMI 2.0 PS8409
A3

17 79Tuesday, July 07, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[17] HDMI 2.0 PS8409
A3

17 79Tuesday, July 07, 2015

�����������	
�����

P650RE

C
17

06
0.

01
u_

16
V_

X7
R

_0
4

R269 10K_1%_04

C
17

07
0.

1u
_1

0V
_X

7R
_0

4

R146

2.2K_04

C
17

13
0.

1u
_1

0V
_X

7R
_0

4

R1806 *4.7K_04

R1808 0_04

C
17

08
0.

01
u_

16
V_

X7
R

_0
4

U9

PS8409QFN48GTR2-A1

qfn48-6x6mmc

P
D

B
4

TE
S

TM
O

D
E

B
2

R
E

X
T

36

S
C

L_
S

R
C

/A
U

X
P

34

S
D

A
_S

R
C

/A
U

X
N

33

E
Q

5

IN_CKn
48 IN_CKp
47

IN_D0n
45 IN_D0p
44

IN_D1n
42 IN_D1p
41

IN_D2n
39 IN_D2p
38

HPD_SRC
40

V
D

D
33

1

C
S

C
L

29

C
E

C
_E

N
12

R
S

V
2

26

S
D

A
_S

N
K

8

H
D

M
I_

C
E

C
9

R
S

V
1

10

V
D

D
A

12
11

V
D

D
12

6

C
S

D
A

28

POWERSW
37

OUT_CKn
13OUT_CKp
14

OUT_D0n
16OUT_D0p
17

OUT_D1n
19OUT_D1p
20

OUT_D2n
22OUT_D2p
23

V
D

D
12

30

VDDTX12
15

VDDTX12
18

VDD33
24

P
R

E
27

S
C

L_
S

N
K

7

VDDRX12
43

VDDRX12
46

R
E

S
E

TB
35

N
C

25

HPD_SNK
21

D
C

IN
_E

N
3

H
D

M
I_

ID
32

I2
C

_A
D

D
R

31

EPAD
49

EMC3

*0.1u_16V_Y5V_04

R839 *4.7K_04

C
17

10
0.

1u
_1

0V
_X

7R
_0

4

J_HDMI1
16-A0171-2003-0
P/N = 6-21-14A80-019

PCB Footprint = C12881-100C

SHIELD2
2

TMDS DATA1+
4

TMDS DATA1-
6

SHIELD0
8

TMDS CLOCK+
10

TMDS CLOCK-
12

RESERVED
14

SDA
16

+5V
18

TMDS DATA2+
1

TMDS DATA2-
3

SHIELD1
5

TMDS DATA0+
7

TMDS DATA0-
9

CLK SHIELD
11

CEC
13

SCL
15

DDC/CEC GND
17

HOT PLUG DETECT
19

G
N

D
1

G
N

D
1

G
N

D
2

G
N

D
2

G
N

D
3

G
N

D
3

G
N

D
4

G
N

D
4

R1807 *4.7K_04

R840 *4.7K_04

C
17

09
0.

1u
_1

0V
_X

7R
_0

4

C360 0.1u_10V_X7R_04

C348

22u_6.3V_X5R_08

U8

uP7549UMA5-20
PCB Footprint = M-SOT23-5

VOUT
1

VIN
5

GND
2

EN#
4

OC#
3

R282

*6.2K_1%_04

R1802

10K_04

R156 *0_04

C362 0.1u_10V_X7R_04

R1920

*180_1%_04

C425
*47P_6.3V_Y5V_04

C347 0.1u_10V_X7R_04

C
17

11
0.

01
u_

16
V_

X7
R

_0
4

C1719
1u_6.3V_X5R_04

C
17

17
0.

1u
_1

0V
_X

7R
_0

4

R1803 4.99K_1%_04

L12
2.2uH_4*4*2.0

1 2

C349 0.1u_10V_X7R_04

C411

2.2u_6.3V_X5R_04

C
17

16
0.

1u
_1

0V
_X

7R
_0

4

C352

22u_6.3V_X5R_08

R1917

*180_1%_04

C459

*0
.1

u_
10

V_
X7

R
_0

4

R154 *0_04

R163

2.2K_04

C351 0.1u_10V_X7R_04

C
17

18
0.

01
u_

16
V_

X7
R

_0
4

EMC2

*100p_50V_NPO_04

R275

10K_1%_04

R1804 *4.7K_04

R1918

*180_1%_04

C415

10u_6.3V_X5R_06

C
17

15
0.

1u
_1

0V
_X

7R
_0

4

D4
*BAV99 RECTIFIER

AC
A

C

R804 *20mil_Short-p

C355 0.1u_10V_X7R_04

R1801 1K_04

R1919

*180_1%_04

R283 *15K_1%_04

R1805 *4.7K_04

C358 0.1u_10V_X7R_04

U13

G5719TB1U

1
EN VIN

4

GND
2

NC
5

VFB
6

LX
3

C
17

12
0.

1u
_1

0V
_X

7R
_0

4

D5
*BAV99 RECTIFIER

AC
A

C

C
17

05
0.

1u
_1

0V
_X

7R
_0

4

R221 2.2K_04

D6
*BAV99 RECTIFIER

AC
A

C

C357 0.1u_10V_X7R_04
C

17
14

0.
01

u_
16

V_
X7

R
_0

4

R220 2.2K_04



Schematic  Diagrams

VGA PCI Express  B - 19

B
.S

ch
em

atic D
iag

ram
s

VGA PCI Express

Sheet 18 of 79
VGA PCI Express

1

1

2

2

3

3

4

4

5

5

A A

B B

C C

D D

PLACE OUTSIDE

PEX_TEST_PLL_CLK_OUT Termination = 200ohm

PLACE OUTSIDE
OF BGA

OF BGA
PLACE OUTSIDEPLACE AT BALLS

OF BGA
PLACE AT
BALLS

NV PCI EXPRESS

D01A

D01A

CHANGE FP

GPU_TESTMODE

PEX_TERMP

PEX_TSTCLK_OUT#
PEX_TSTCLK_OUT

PEX_RX3#

PEX_RX2#PEX_RX2#

PEX_RX6#

PEX_RX4#

PEX_RX1#

PEX_RX5#

PEX_RX0#

PEX_RX4

PEX_RX3

PEX_RX7

PEX_RX6

PEX_RX7#

PEX_RX5

PEX_RX1

PEX_RX2

PEX_RX0

PEX_RX11#

PEX_RX10#

PEX_RX14#

PEX_RX12#

PEX_RX9#

PEX_RX13#

PEX_RX8#

PEX_RX12

PEX_RX11

PEX_RX15

PEX_RX14

PEX_RX15#

PEX_RX13

PEX_RX9

PEX_RX10

PEX_RX8

VGA_PEXCLK
VGA_PEXCLK#

SNN_PEXWAKE

PEX_CLKREQ#

PEX_CLKREQ#

PEX_PLLVDD_L

GND

GND

GND

GND

GND

PEX_VDD

PEX_VDD

GND

3V3_AON

3V3_AON

PEX_VDD

GPU_VSS_SENSE 58,59

GPU_VDD_SENSE 58,59

PEG_TX12

PEG_TX22

PEG_TX#72

PEG_RX22

PEG_TX#02

PEG_TX32

PEG_TX#22

PEG_RX12

PEG_RX72

PEG_RX42

PEG_TX#12

PEG_TX#52

PEG_TX#42

PEG_RX#62

PEG_RX#02

PEG_RX62

PEG_RX32

PEG_RX#52

PEG_RX#12

PEG_TX62

PEG_RX#72

PEG_RX52

PEG_RX02

PEG_TX42

PEG_TX72

PEG_RX#22

PEG_RX#32

PEG_TX52

PEG_RX#42

PEG_TX02

PEG_TX#32

PEG_TX#62

PEG_TX92

PEG_TX102

PEG_TX#152

PEG_RX102

PEG_TX#82

PEG_TX112

PEG_TX#102

PEG_RX92

PEG_RX152

PEG_RX122

PEG_TX#92

PEG_TX#132

PEG_TX#122

PEG_RX#142

PEG_RX#82

PEG_RX142

PEG_RX112

PEG_RX#132

PEG_RX#92

PEG_TX142

PEG_RX#152

PEG_RX132

PEG_RX82

PEG_TX122

PEG_TX152

PEG_RX#102

PEG_RX#112

PEG_TX132

PEG_RX#122

PEG_TX82

PEG_TX#112

PEG_TX#142

VGA_PEXCLK37
VGA_PEXCLK#37

PEG_CLKREQ#37

GPU_PEX_RST#3,30

3.3V2,13,30,41,42,43,44,49,51,52,54,55,58,59,60

3V3_AON3,30,31,58

DGPU_PWRGD36,60

PEX_VDD28,29,58

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[18] VGA PCI EXPRESS
Custom

18 79Monday, July 06, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[18] VGA PCI EXPRESS
Custom

18 79Monday, July 06, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[18] VGA PCI EXPRESS
Custom

18 79Monday, July 06, 2015

�����������	
�����

P650RE

C314 0.22u_10V_X5R_04

C105

1u_6.3V_X6S_04

R72 0_06

C272 0.22u_10V_X5R_04

C290 0.22u_10V_X5R_04

R521
10K_04

C299 0.22u_10V_X5R_04

R522

*100K_04

C312 0.22u_10V_X5R_04

C286 0.22u_10V_X5R_04

C103

22u_6.3V_X5R
_08

C276 0.22u_10V_X5R_04

C307 0.22u_10V_X5R_04

C301 0.22u_10V_X5R_04

C106

1u_6.3V_X6S_04

C707

10u_6.3V_X5R
_06

C283 0.22u_10V_X5R_04

R56 *200_1%_04

C282 0.22u_10V_X5R_04

R515 2.49K_1%_04

C285 0.22u_10V_X5R_04

C112

22u_6.3V_X5R
_08

C139

0.1u_10V_X7R
_04

C319 0.22u_10V_X5R_04

C317 0.22u_10V_X5R_04

C300 0.22u_10V_X5R_04

C287 0.22u_10V_X5R_04

C110

22u_6.3V_X5R
_08

C297 0.22u_10V_X5R_04

C302 0.22u_10V_X5R_04

C328 0.22u_10V_X5R_04

C109

4.7u_6.3V_X5R
_06

R520 0_04

C81

4.7u_6.3V_X5R
_06

C219

4.7u_6.3V_X5R
_06

C86

4.7u_6.3V_X5R
_06

C289 0.22u_10V_X5R_04

C1

10u_6.3V_X5R
_06

1/21 PCI_EXPRESS

G1A
BGA1745
COMMON

N16E-GT

BG36 PEX_RX15
BH36 PEX_RX15

BD36 PEX_TX15
BC36 PEX_TX15

BJ36 PEX_RX14
BJ35 PEX_RX14

BC35 PEX_TX14
BD35 PEX_TX14

BH35 PEX_RX13
BG35 PEX_RX13

BE35 PEX_TX13
BE34 PEX_TX13

BG33 PEX_RX12
BH33 PEX_RX12

BD33 PEX_TX12
BC33 PEX_TX12

BJ33 PEX_RX11
BJ32 PEX_RX11

BC32 PEX_TX11
BD32 PEX_TX11

BH32 PEX_RX10
BG32 PEX_RX10

BE32 PEX_TX10
BE31 PEX_TX10

BG30 PEX_RX9
BH30 PEX_RX9

BD30 PEX_TX9
BC30 PEX_TX9

BJ30 PEX_RX8
BJ29 PEX_RX8

BC29 PEX_TX8
BD29 PEX_TX8

BH29 PEX_RX7
BG29 PEX_RX7

BE29 PEX_TX7
BE28 PEX_TX7

BG27 PEX_RX6
BH27 PEX_RX6

BD27 PEX_TX6
BC27 PEX_TX6

BJ27 PEX_RX5
BJ26 PEX_RX5

BC26 PEX_TX5
BD26 PEX_TX5

BH26 PEX_RX4
BG26 PEX_RX4

BE25 PEX_TX4
BE26 PEX_TX4

BG24 PEX_RX3
BH24 PEX_RX3

BD24 PEX_TX3
BC24 PEX_TX3

BJ24 PEX_RX2
BJ23 PEX_RX2

BC23 PEX_TX2
BD23 PEX_TX2

BH23 PEX_RX1
BG23 PEX_RX1

BE23 PEX_TX1
BE22 PEX_TX1

BG21 PEX_RX0
BH21 PEX_RX0

BD21 PEX_TX0
BC21 PEX_TX0

BC20 PEX_REFCLK
BD20 PEX_REFCLK

BB20 PEX_CLKREQ

BE20 PEX_RST

BJ21 PEX_WAKE

BJ38PEX_TERMP

BA23TESTMODE

AW26PEX_PLLVDD

BG38PEX_TSTCLK_OUT
BH38PEX_TSTCLK_OUT

AW23GND_SENSE

AY23NVVDD_SENSE

AW32PEX_SVDD_3V3

AW30PEX_PLL_HVDD

BB30PEX_IOVDDQ
BB27PEX_IOVDDQ
BB24PEX_IOVDDQ
BA32PEX_IOVDDQ
BA30PEX_IOVDDQ
BA29PEX_IOVDDQ
BA27PEX_IOVDDQ
BA26PEX_IOVDDQ
BA24PEX_IOVDDQ
AY30PEX_IOVDDQ
AY29PEX_IOVDDQ
AY27PEX_IOVDDQ
AY26PEX_IOVDDQ
AY24PEX_IOVDDQ

BB33PEX_IOVDD
BA35PEX_IOVDD
BA33PEX_IOVDD
AY35PEX_IOVDD
AY33PEX_IOVDD
AY32PEX_IOVDD
AW33PEX_IOVDD

Q38
2SK3018S3

G

D S

R71 10K_04

C281 0.22u_10V_X5R_04

C277 0.22u_10V_X5R_04

C170

1u_6.3V_X5R_04

C323 0.22u_10V_X5R_04

C279 0.22u_10V_X5R_04

C108

1u_6.3V_X6S_04

C6

10u_6.3V_X5R
_06

C3

10u_6.3V_X5R
_06

C273 0.22u_10V_X5R_04

C324 0.22u_10V_X5R_04

C296 0.22u_10V_X5R_04

C308 0.22u_10V_X5R_04

C111

22u_6.3V_X5R
_08

C166

0.1u_10V_X7R_04

C275 0.22u_10V_X5R_04

C271 0.22u_10V_X5R_04

C280 0.22u_10V_X5R_04

C288 0.22u_10V_X5R_04

C233

4.7u_6.3V_X5R_06

C107

1u_6.3V_X6S_04



Schematic  Diagrams

B - 20  VGA Frame Buffer Partition 

B
.S

ch
em

at
ic

 D
ia

g
ra

m
s

VGA Frame Buffer Partition

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

A A

B B

C C

D D

PLACE AT BALLS

PAGE3: GPU FRAME BUFFER PARTITION A/B

CMD3 RAS*

A5_BA1

WE*
CMD9

CAS*
CKE*
RST*

A1_A9
A0_A10
A12_RFU
ABI*
A6_A11
A7_A8

A5_BA1
A4_BA2
A2_BA0
A3_BA3
CS*

CMD26
CMD27
CMD28

CMD30
CMD31

ch1 32..63ch0 0..31
CMD0

CMD7

CAS*

A12_RFU

RST*
RAS*
A1_A9
A0_A10

WE*
A7_A8

CMD11
CMD12
CMD13
CMD14
CMD15
CMD16

CMD20
CMD21

CMD24

CMD1
CMD2

CMD4
CMD5
CMD6

CMD8

CMD10

CMD22

CMD25

CMD29

CMD17
CMD18

ABI*
A6_A11

CMD23

CS*

CMD19

A4_BA2

A3_BA3
A2_BA0

CKE*

PLACE AT BALLS

GB3B-256

GDDR5 Mode F Mapping

EP6xxRA Frame A,B7!"(BFGHI"7!")

FBA_CLK0 DP_FBA_CLK0
FB_CLK

FBA_CLK0* DP_FBA_CLK0
FB_CLK

FBA_CLK1 DP_FBA_CLK1
FB_CLK

FBA_CLK1* DP_FBA_CLK1
FB_CLK

FBA_CMD0

FBA_CMD10
FBA_CMD11
FBA_CMD12
FBA_CMD13
FBA_CMD14
FBA_CMD15
FBA_CMD16
FBA_CMD17

FBA_CMD17

FBA_CMD18

FBA_CMD18

FBA_CMD19

FBA_CMD1

FBA_CMD1

FBA_CMD20
FBA_CMD21
FBA_CMD22
FBA_CMD23
FBA_CMD24
FBA_CMD25
FBA_CMD26
FBA_CMD27
FBA_CMD28
FBA_CMD29

FBA_CMD2

FBA_CMD2

FBA_CMD30

FBA_CMD[31..0]

FBA_CMD31

FBA_CMD3
FBA_CMD4
FBA_CMD5
FBA_CMD6
FBA_CMD7
FBA_CMD8
FBA_CMD9

FBA_D0

FBA_D10
FBA_D11
FBA_D12
FBA_D13
FBA_D14
FBA_D15
FBA_D16
FBA_D17
FBA_D18
FBA_D19

FBA_D1

FBA_D20
FBA_D21
FBA_D22
FBA_D23
FBA_D24
FBA_D25
FBA_D26
FBA_D27
FBA_D28
FBA_D29

FBA_D2

FBA_D30
FBA_D31
FBA_D32
FBA_D33
FBA_D34
FBA_D35
FBA_D36
FBA_D37
FBA_D38
FBA_D39

FBA_D3

FBA_D40
FBA_D41
FBA_D42
FBA_D43
FBA_D44
FBA_D45
FBA_D46
FBA_D47
FBA_D48
FBA_D49

FBA_D4

FBA_D50
FBA_D51
FBA_D52
FBA_D53
FBA_D54
FBA_D55
FBA_D56
FBA_D57
FBA_D58
FBA_D59

FBA_D5

FBA_D60
FBA_D61
FBA_D62
FBA_D63

FBA_D6
FBA_D7
FBA_D8
FBA_D9

FBA_DBI0
FBA_DBI1
FBA_DBI2
FBA_DBI3
FBA_DBI4
FBA_DBI5
FBA_DBI6
FBA_DBI7

FBA_EDC0
FBA_EDC1
FBA_EDC2
FBA_EDC3
FBA_EDC4
FBA_EDC5
FBA_EDC6
FBA_EDC7

FBA_WCK01 FB_WCK
FBA_WCK01

FBA_WCK01* FB_WCK
FBA_WCK01

FBA_WCK23 FBA_WCK23
FB_WCK

FBA_WCK23* FB_WCK
FBA_WCK23

FBA_WCK45 FBA_WCK45
FB_WCK

FBA_WCK45* FBA_WCK45
FB_WCK

FBA_WCK67 FBA_WCK67
FB_WCK

FBA_WCK67* FBA_WCK67
FB_WCK

FBB_CLK0 DP_FBB_CLK0 FB_CLK
FBB_CLK0* DP_FBB_CLK0 FB_CLK
FBB_CLK1 DP_FBB_CLK1 FB_CLK
FBB_CLK1* DP_FBB_CLK1 FB_CLK

FBB_CMD0

FBB_CMD10
FBB_CMD11
FBB_CMD12
FBB_CMD13
FBB_CMD14
FBB_CMD15
FBB_CMD16
FBB_CMD17
FBB_CMD18
FBB_CMD19

FBB_CMD1

FBB_CMD20
FBB_CMD21
FBB_CMD22
FBB_CMD23
FBB_CMD24
FBB_CMD25
FBB_CMD26
FBB_CMD27
FBB_CMD28
FBB_CMD29

FBB_CMD2

FBB_CMD30
FBB_CMD31

FBB_CMD3
FBB_CMD4
FBB_CMD5
FBB_CMD6
FBB_CMD7
FBB_CMD8
FBB_CMD9

FBB_D0

FBB_D10
FBB_D11
FBB_D12
FBB_D13
FBB_D14
FBB_D15
FBB_D16
FBB_D17
FBB_D18
FBB_D19

FBB_D1

FBB_D20
FBB_D21
FBB_D22
FBB_D23
FBB_D24
FBB_D25
FBB_D26
FBB_D27
FBB_D28
FBB_D29

FBB_D2

FBB_D30
FBB_D31
FBB_D32
FBB_D33
FBB_D34
FBB_D35
FBB_D36
FBB_D37
FBB_D38
FBB_D39

FBB_D3

FBB_D40
FBB_D41
FBB_D42
FBB_D43
FBB_D44
FBB_D45
FBB_D46
FBB_D47
FBB_D48
FBB_D49

FBB_D4

FBB_D50
FBB_D51
FBB_D52
FBB_D53
FBB_D54
FBB_D55
FBB_D56
FBB_D57
FBB_D58
FBB_D59

FBB_D5

FBB_D60
FBB_D61
FBB_D62
FBB_D63

FBB_D6
FBB_D7
FBB_D8
FBB_D9

FBB_DBI0
FBB_DBI1
FBB_DBI2
FBB_DBI3
FBB_DBI4
FBB_DBI5
FBB_DBI6
FBB_DBI7

FBB_EDC0
FBB_EDC1
FBB_EDC2
FBB_EDC3
FBB_EDC4
FBB_EDC5
FBB_EDC6
FBB_EDC7

FBB_WCK01 FBB_WCK01 FB_WCK
FBB_WCK01* FBB_WCK01 FB_WCK

FBB_WCK23 FBB_WCK23 FB_WCK
FBB_WCK23* FBB_WCK23 FB_WCK

FBB_WCK45 FBB_WCK45 FB_WCK
FBB_WCK45* FBB_WCK45 FB_WCK

FBB_WCK67 FBB_WCK67 FB_WCK
FBB_WCK67* FBB_WCK67 FB_WCK

FB_PLLAVDD

GPU_PLLVDD

FBA_EDC[7..0]

FBA_DBI[7..0]

FBA_D[63..0]

FBB_EDC[7..0]

FBB_DBI[7..0]

FBB_D[63..0]

FBB_CMD[31..0]

FBB_CMD17

FBB_CMD18

FBB_CMD1

FBB_CMD2

FBA_DEBUG0
FBA_DEBUG1

FBB_DEBUG0
FBB_DEBUG1

GND

GND

GND

FBVDDQ

GND

GND

FBVDDQ

FBVDDQ
FBVDDQ

FBA_CMD[31..0] 20

FBA_EDC[7..0] 20

FBA_DBI[7..0] 20

FBA_D[63..0] 20

FBA_CLK0 20

FBA_WCK01 20
FBA_WCK01* 20

FBA_WCK23 20
FBA_WCK23* 20

FBA_WCK45 20
FBA_WCK45* 20

FBA_WCK67 20
FBA_WCK67* 20

FBA_CLK0* 20
FBA_CLK1 20
FBA_CLK1* 20

FBB_EDC[7..0] 21

FBB_CMD[31..0] 21

FBB_DBI[7..0] 21

FBB_D[63..0] 21

FBB_WCK23* 21

FBB_WCK01* 21

FBB_CLK1* 21

FBB_CLK0* 21

FBB_WCK67 21

FBB_WCK45 21

FBB_WCK23 21

FBB_CLK0 21

FBB_WCK01 21

FBB_CLK1 21

FBB_WCK67* 21

FBB_WCK45* 21

GPU_PLLVDD28

FB_PLLAVDD 23

FBVDDQ20,21,22,23,24,25,26,27,31,60
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C115

0.1u_10V_X7R_04

R505
10K_1%_04

R20
10K_1%_04

C117

0.1u_10V_X7R_04

3/21 FBB

G1C

COMMON
BGA1745

N16E-GT

J48 FBB_DQS_RN7

E49 FBB_DQS_RN6

M49 FBB_DQS_RN5
R41 FBB_DQS_RN4
H35 FBB_DQS_RN3
E39 FBB_DQS_RN2

J33 FBB_DQS_RN1

H30 FBB_DQS_RN0

J47 FBB_DQS_WP7

F49 FBB_DQS_WP6

M48 FBB_DQS_WP5
R42 FBB_DQS_WP4
J35 FBB_DQS_WP3
D39 FBB_DQS_WP2

H33 FBB_DQS_WP1

J30 FBB_DQS_WP0

L46 FBB_DQM7

F47 FBB_DQM6

P48 FBB_DQM5
P41 FBB_DQM4
C36 FBB_DQM3
H38 FBB_DQM2

G33 FBB_DQM1

E29 FBB_DQM0

L49 FBB_D63

L48 FBB_D62

J49 FBB_D61
L47 FBB_D60
H49 FBB_D59
J46 FBB_D58

L44 FBB_D57

L45 FBB_D56
H48 FBB_D55
H47 FBB_D54
H46 FBB_D53

F48 FBB_D52

D48 FBB_D51
D47 FBB_D50
E47 FBB_D49
F46 FBB_D48

P46 FBB_D47

P45 FBB_D46
P49 FBB_D45
P47 FBB_D44
M45 FBB_D43

M46 FBB_D42

P44 FBB_D41
M47 FBB_D40
R44 FBB_D39
R43 FBB_D38

R46 FBB_D37

R45 FBB_D36
P43 FBB_D35
M43 FBB_D34
P42 FBB_D33

M44 FBB_D32

E35 FBB_D31
D35 FBB_D30
F35 FBB_D29
G35 FBB_D28

D36 FBB_D27

E36 FBB_D26
K35 FBB_D25
F36 FBB_D24
E38 FBB_D23

D38 FBB_D22

G38 FBB_D21
F38 FBB_D20
D41 FBB_D19
F39 FBB_D18

G39 FBB_D17

H39 FBB_D16
D32 FBB_D15
E32 FBB_D14
K33 FBB_D13

C30 FBB_D12

D33 FBB_D11
F33 FBB_D10
E33 FBB_D9
C33 FBB_D8

H29 FBB_D7

J29 FBB_D6
F29 FBB_D5
G29 FBB_D4
F30 FBB_D3

E30 FBB_D2

G30 FBB_D1
D30 FBB_D0

L36FBB_PLL_AVDD

J44FBB_WCKB67
J45FBB_WCKB67
H44FBB_WCK67
H45FBB_WCK67

L43FBB_WCKB45

L42FBB_WCKB45
M41FBB_WCK45
M42FBB_WCK45
J36FBB_WCKB23

K36FBB_WCKB23

H36FBB_WCK23
G36FBB_WCK23
J32FBB_WCKB01
H32FBB_WCKB01

G32FBB_WCK01

F32FBB_WCK01

D42FBB_CLK1

E42FBB_CLK1
F41FBB_CLK0
E41FBB_CLK0

C41FBB_CMD35
D29FBB_CMD34
C38FBB_CMD33

A38FBB_CMD32

A39FBB_CMD31
B39FBB_CMD30
C39FBB_CMD29
B41FBB_CMD28

A41FBB_CMD27

A42FBB_CMD26
B42FBB_CMD25
C42FBB_CMD24
B44FBB_CMD23

A44FBB_CMD22

C44FBB_CMD21
A45FBB_CMD20
A46FBB_CMD19
B46FBB_CMD18

C48FBB_CMD17

D49FBB_CMD16
B38FBB_CMD15
B36FBB_CMD14
A36FBB_CMD13

C35FBB_CMD12

A35FBB_CMD11
B35FBB_CMD10
B33FBB_CMD9
A33FBB_CMD8

C32FBB_CMD7

A32FBB_CMD6
B32FBB_CMD5
B30FBB_CMD4
A30FBB_CMD3

A29FBB_CMD2

B29FBB_CMD1
C29FBB_CMD0

R501
10K_1%_04

R42
*60.4_1%_04

R499
10K_1%_04

R64
*60.4_1%_04

R43
*60.4_1%_04

2/21 FBA

G1B

COMMON
BGA1745

N16E-GT

L21 FB_REFPLL_DLL_AVDD1
AC39 FB_REFPLL_DLL_AVDD0

AK46 FBA_DQS_RN7
AJ41 FBA_DQS_RN6

AN44 FBA_DQS_RN5

AV46 FBA_DQS_RN4
AC43 FBA_DQS_RN3
AF43 FBA_DQS_RN2

Y44 FBA_DQS_RN1

U46 FBA_DQS_RN0

AK47 FBA_DQS_WP7
AJ42 FBA_DQS_WP6

AN43 FBA_DQS_WP5

AV47 FBA_DQS_WP4
AC44 FBA_DQS_WP3
AF42 FBA_DQS_WP2

Y43 FBA_DQS_WP1

U45 FBA_DQS_WP0

AM46 FBA_DQM7
AG42 FBA_DQM6

AR45 FBA_DQM5

AV45 FBA_DQM4
AA41 FBA_DQM3
AG44 FBA_DQM2
AC45 FBA_DQM1

U40 FBA_DQM0

AM43 FBA_D63
AK44 FBA_D62

AM44 FBA_D61

AM45 FBA_D60
AK49 FBA_D59
AK48 FBA_D58
AK43 FBA_D57

AK45 FBA_D56

AK41 FBA_D55
AK42 FBA_D54
AK40 FBA_D53
AJ40 FBA_D52

AJ43 FBA_D51

AG41 FBA_D50
AG43 FBA_D49
AG40 FBA_D48
AN42 FBA_D47

AN41 FBA_D46

AR44 FBA_D45
AT45 FBA_D44
AR48 FBA_D43
AR49 FBA_D42

AN45 FBA_D41

AR46 FBA_D40
AW46 FBA_D39
BA47 FBA_D38

AW48 FBA_D37

AW47 FBA_D36

AT47 FBA_D35
AT49 FBA_D34
AT46 FBA_D33
AT48 FBA_D32

AA40 FBA_D31

AA42 FBA_D30
AA43 FBA_D29
AA44 FBA_D28
AC42 FBA_D27

AD42 FBA_D26

AD43 FBA_D25
AD44 FBA_D24
AD45 FBA_D23
AD46 FBA_D22

AF45 FBA_D21

AF44 FBA_D20
AG45 FBA_D19
AG46 FBA_D18
AG47 FBA_D17

AJ46 FBA_D16

Y48 FBA_D15
Y45 FBA_D14
Y49 FBA_D13
Y46 FBA_D12

AA47 FBA_D11

AA45 FBA_D10
AC46 FBA_D9
AA46 FBA_D8

U42 FBA_D7

U41 FBA_D6

U44 FBA_D5
U43 FBA_D4
V42 FBA_D3
V44 FBA_D2

V41 FBA_D1

V43 FBA_D0

AJ39FBA_PLL_AVDD

AN46FBA_WCKB67

AN47FBA_WCKB67
AM41FBA_WCK67
AM42FBA_WCK67
AR42FBA_WCKB45

AR43FBA_WCKB45

AT43FBA_WCK45
AT44FBA_WCK45
AC40FBA_WCKB23
AC41FBA_WCKB23

AD40FBA_WCK23

AD41FBA_WCK23
Y41FBA_WCKB01
Y42FBA_WCKB01
V45FBA_WCK01

V46FBA_WCK01

AJ45FBA_CLK1

AJ44FBA_CLK1

AF40FBA_CLK0
AF41FBA_CLK0

AR47FBA_CMD35
Y47FBA_CMD34
AF46FBA_CMD33
AF49FBA_CMD32

AG49FBA_CMD31

AG48FBA_CMD30
AJ48FBA_CMD29
AJ49FBA_CMD28
AJ47FBA_CMD27

AM48FBA_CMD26

AM49FBA_CMD25
AM47FBA_CMD24
AN49FBA_CMD23
AN48FBA_CMD22

AV49FBA_CMD21

AV48FBA_CMD20
AW49FBA_CMD19
BA49FBA_CMD18
BA48FBA_CMD17

BB49FBA_CMD16

AF48FBA_CMD15
AF47FBA_CMD14
AD47FBA_CMD13
AD48FBA_CMD12

AD49FBA_CMD11

AC47FBA_CMD10
AC49FBA_CMD9
AC48FBA_CMD8
AA48FBA_CMD7

AA49FBA_CMD6

V47FBA_CMD5
V49FBA_CMD4
V48FBA_CMD3
U49FBA_CMD2

U48FBA_CMD1

U47FBA_CMD0

R26
10K_1%_04

R50
*60.4_1%_04

R25
10K_1%_04

R18
10K_1%_04

R7
10K_1%_04

C122

0.1u_10V_X7R_04

C198

0.1u_10V_X7R_04
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Schematic  Diagrams

Frame Buffer Partition A  B - 21
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Frame Buffer Partition A

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

A A

B B

C C

D D

FRAME BUFFER PARTITION A

EP6xxRA Frame A,B7!"(BF7!")
P6x0RG, P6x0RE VRAM=K4G80325FB-HC03, HC28
P6x0RG1, P6x0RE1, P6x0RA VRAM=K4G41325FC-HC03

FBA_CLK0

FBA_CLK0

FBA_CLK0*

FBA_CLK0*

FBA_CLK1
FBA_CLK1*

FBA_CMD[31..0]

FBA_D10
FBA_D11
FBA_D12
FBA_D13
FBA_D14
FBA_D15

FBA_D24
FBA_D25
FBA_D26
FBA_D27
FBA_D28
FBA_D29
FBA_D30
FBA_D31

FBA_D32
FBA_D33
FBA_D34
FBA_D35
FBA_D36
FBA_D37
FBA_D38
FBA_D39

FBA_D48
FBA_D49
FBA_D50
FBA_D51
FBA_D52
FBA_D53
FBA_D54
FBA_D55

FBA_D[63..0]

FBA_D8
FBA_D9

FBA_DBI1

FBA_DBI3

FBA_DBI4

FBA_DBI6

FBA_EDC1

FBA_EDC3

FBA_EDC4

FBA_EDC6

FBA_SEN0

FBA_SEN2

�
�
�
�
�


�
�
�

FBA_VREFC
0.300

FBA_VREFC

FBA_VREFC
0.300

FBA_VREFD
0.300

FBA_VREFD

FBA_VREFD
0.300

FBA_VREFD

FBA_VREF_L0.300

FBA_WCK01
FBA_WCK01*

FBA_WCK23
FBA_WCK23*

FBA_ZQ0

FBA_ZQ2

GPIO10_ALT_MEM_VREF

FBA_CLK1*

FBA_CLK1

FBA_VREFD

FBA_CMD16

FBA_CMD17
FBA_CMD18

FBA_CMD19

FBA_CMD20
FBA_CMD21

FBA_CMD22

FBA_CMD23

FBA_CMD24
FBA_CMD25

FBA_CMD26

FBA_CMD27
FBA_CMD28

FBA_CMD29
FBA_CMD30

FBA_CMD31

FBA_CMD0

FBA_CMD1
FBA_CMD2

FBA_CMD3

FBA_CMD4
FBA_CMD5

FBA_CMD6

FBA_CMD7

FBA_CMD8
FBA_CMD9

FBA_CMD10

FBA_CMD11
FBA_CMD12

FBA_CMD13
FBA_CMD14

FBA_CMD15

FBA_DBI[7..0]

FBA_EDC[7..0]

FBA_WCK01
FBA_WCK01*
FBA_WCK23
FBA_WCK23*
FBA_WCK45
FBA_WCK45*
FBA_WCK67
FBA_WCK67*

FBA_DBI0
FBA_EDC0

FBA_D0
FBA_D1
FBA_D2
FBA_D3
FBA_D4
FBA_D5
FBA_D6
FBA_D7

FBA_DBI2
FBA_EDC2

FBA_D16
FBA_D17
FBA_D18
FBA_D19
FBA_D20
FBA_D21
FBA_D22
FBA_D23

FBA_DBI5
FBA_EDC5

FBA_WCK45
FBA_WCK45*

FBA_D40
FBA_D41
FBA_D42
FBA_D43
FBA_D44
FBA_D45
FBA_D46
FBA_D47

FBA_DBI7
FBA_EDC7

FBA_WCK67
FBA_WCK67*

FBA_D56
FBA_D57
FBA_D58
FBA_D59
FBA_D60
FBA_D61
FBA_D62
FBA_D63

GND
GND

FBVDDQ

FBVDDQ

GND

GND

GND

GND GND

GND

GND

GND

GND

FBA_CMD[31..0]19

FBA_D[63..0]19

FBA_DBI[7..0]19

FBA_EDC[7..0]19

FBA_WCK0119
FBA_WCK01*19
FBA_WCK2319
FBA_WCK23*19
FBA_WCK4519
FBA_WCK45*19
FBA_WCK6719
FBA_WCK67*19

FBA_CLK119

FBA_CLK1*19

FBA_CLK019

FBA_CLK0*19

GPIO10_ALT_MEM_VREF21,24,25,30

FBVDDQ19,21,22,23,24,25,26,27,31,60

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[20] Frame Buffer Partition A
A3

20 79Wednesday, July 08, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[20] Frame Buffer Partition A
A3

20 79Wednesday, July 08, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[20] Frame Buffer Partition A
A3

20 79Wednesday, July 08, 2015

�����������	
�����

P650RE

M8B

COMMON
BGA170
INS115241858

K4G41325FC-HC03000

J10 SEN

J13 ZQ

J14 VREFC

V5 NC_RFU_V5
A5 NC_RFU_A5

J11 CLK
J12 CLK

J3 CKE
J2 RESET

J5 RFU_A12
K4 A7_A8
K5 A6_A11

K10 A5_BA1
K11 A4_BA2
H10 A3_BA3
H11 A2_BA0
H5 A1_A9
H4 A0_A10

J4 ABI

G12 CS
L12 WE
L3 CAS
G3 RAS

R6
121_1%_04

R28
549_1%_04

NC

NC

NC

NC

NC

NC

NC

NC

NC

x16x32

MIRRORED

NC

M7D

COMMON
BGA170_MIRR
INS115242370

K4G41325FC-HC03000

P5 WCK01
P4 WCK01

P13 DBI1
R13 EDC1

M13 DQ15
M11 DQ14
N13 DQ13
N11 DQ12
T13 DQ11
T11 DQ10
V13 DQ9
V11 DQ8

P2 DBI0
R2 EDC0

M2 DQ7
M4 DQ6
N2 DQ5
N4 DQ4
T2 DQ3
T4 DQ2
V2 DQ1
V4 DQ0

V10VREFD

NORMAL

x16

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

x32

M8A

COMMON
BGA170
INS115241971

K4G41325FC-HC03000

P5 WCK23
P4 WCK23

P2 DBI3
R2 EDC3

M2 DQ31
M4 DQ30
N2 DQ29
N4 DQ28
T2 DQ27
T4 DQ26
V2 DQ25
V4 DQ24

P13 DBI2
R13 EDC2

M13 DQ23
M11 DQ22
N13 DQ21
N11 DQ20
T13 DQ19
T11 DQ18
V13 DQ17
V11 DQ16

V10VREFD

R5
121_1%_04

R19
549_1%_04

M7B

COMMON
BGA170_MIRR
INS115242074

K4G41325FC-HC03000

J10 SEN

J13 ZQ

J14 VREFC

V5 NC_RFU_V5
A5 NC_RFU_A5

J11 CLK
J12 CLK

J3 CKE
J2 RESET

J5 RFU_A12
H4 A7_A8
H5 A6_A11

H10 A5_BA1
H11 A4_BA2
K10 A3_BA3
K11 A2_BA0
K5 A1_A9
K4 A0_A10

J4 ABI

L12 CS
G12 WE
G3 CAS
L3 RAS

C16

820p_50V_X7R
_04

Q35
2SK3018S3G

D
S

C31
820p_50V_X7R

_04

R492 931_1%_04

R13
80.6_1%_04

R8
1K_1%_04

R14
80.6_1%_04

NC

NC

NC

NC

NC

NC

NC

NC

GND

x32 x16

MIRRORED

NC

M7A

COMMON
BGA170_MIRR
INS115242217

K4G41325FC-HC03000

D5 WCK23
D4 WCK23

D2 DBI3
C2 EDC3

F2 DQ31
F4 DQ30
E2 DQ29
E4 DQ28
B2 DQ27
B4 DQ26
A2 DQ25
A4 DQ24

D13 DBI2
C13 EDC2

F13 DQ23
F11 DQ22
E13 DQ21
E11 DQ20
B13 DQ19
B11 DQ18
A13 DQ17
A11 DQ16

A10VREFD

C13

820p_50V_X7R
_04

C33

820p_50V_X7R
_04

R490
1.33K_1%_04

R15
1K_1%_04

R30
1.33K_1%_04

C56

820p_50V_X7R
_04

R491 931_1%_04

C59

820p_50V_X7R
_04

NC

x16

NORMAL

NC

NC

NC

NC

NC

NC

NC

x32

NC

GND

M8D

COMMON
BGA170
INS115241755

K4G41325FC-HC03000

D5 WCK01
D4 WCK01

D13 DBI1
C13 EDC1

F13 DQ15
F11 DQ14
E13 DQ13
E11 DQ12
B13 DQ11
B11 DQ10
A13 DQ9
A11 DQ8

D2 DBI0
C2 EDC0

F2 DQ7
F4 DQ6
E2 DQ5
E4 DQ4
B2 DQ3
B4 DQ2
A2 DQ1
A4 DQ0

A10VREFD
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2
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3

4

4

5

5
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6

7

7
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B B
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D D

FRAME BUFFER PARTITION B

EP6xxRA Frame A,B7!"(BF7!")
P6x0RG, P6x0RE VRAM=K4G80325FB-HC03, HC28
P6x0RG1, P6x0RE1, P6x0RA VRAM=K4G41325FC-HC03

FBB_CLK0
FBB_CLK0*

FBB_CLK1
FBB_CLK1*

FBB_D10
FBB_D11
FBB_D12
FBB_D13
FBB_D14
FBB_D15

FBB_D32
FBB_D33
FBB_D34
FBB_D35
FBB_D36
FBB_D37
FBB_D38
FBB_D39

FBB_D48
FBB_D49
FBB_D50
FBB_D51
FBB_D52
FBB_D53
FBB_D54
FBB_D55

FBB_D8
FBB_D9

FBB_DBI1

FBB_DBI4

FBB_DBI6

FBB_EDC1

FBB_EDC4

FBB_EDC6

FBB_SEN0
FBB_SEN2

FBB_VREFC
0.300

FBB_VREFC

FBB_VREFC
0.300

FBB_VREFD
0.300

FBB_VREFD

FBB_VREFDFBB_VREF_H

0.300

FBB_WCK01
FBB_WCK01*

FBB_WCK67
FBB_WCK67*

FBB_ZQ0
FBB_ZQ2

GPIO10_ALT_MEM_VREF

FBB_CLK0*

FBB_CLK0

FBB_CLK1*

FBB_CLK1

FBB_VREFD
0.300

FBB_CMD2
FBB_CMD1

FBB_CMD0

FBB_CMD7

FBB_CMD6

FBB_CMD5
FBB_CMD4

FBB_CMD3

FBB_CMD12
FBB_CMD11

FBB_CMD10

FBB_CMD9
FBB_CMD8

FBB_CMD15

FBB_CMD14
FBB_CMD13

FBB_CMD16

FBB_CMD17
FBB_CMD18

FBB_CMD19

FBB_CMD20
FBB_CMD21

FBB_CMD22

FBB_CMD23

FBB_CMD24
FBB_CMD25

FBB_CMD26

FBB_CMD27
FBB_CMD28

FBB_CMD29
FBB_CMD30

FBB_CMD31
FBB_D0
FBB_D1
FBB_D2
FBB_D3
FBB_D4
FBB_D5
FBB_D6
FBB_D7

FBB_DBI0
FBB_EDC0

FBB_D40
FBB_D41
FBB_D42
FBB_D43
FBB_D44
FBB_D45
FBB_D46
FBB_D47

FBB_DBI5
FBB_EDC5

FBB_WCK45
FBB_WCK45*

FBB_D56
FBB_D57
FBB_D58
FBB_D59
FBB_D60
FBB_D61
FBB_D62
FBB_D63

FBB_DBI7
FBB_EDC7

FBB_WCK01
FBB_WCK01*
FBB_WCK23
FBB_WCK23*
FBB_WCK45
FBB_WCK45*
FBB_WCK67
FBB_WCK67*

FBB_DBI[7..0]

FBB_EDC[7..0]

FBB_CMD[31..0]

FBB_D[63..0]

FBB_D24
FBB_D25
FBB_D26
FBB_D27
FBB_D28
FBB_D29
FBB_D30
FBB_D31

FBB_DBI3
FBB_EDC3

FBB_VREFD

FBB_WCK23
FBB_WCK23*

FBB_D16
FBB_D17
FBB_D18
FBB_D19
FBB_D20
FBB_D21
FBB_D22
FBB_D23

FBB_DBI2
FBB_EDC2

GND

FBVDDQ

GND

GND

GND

GND

GND

GND

GND
GND

FBVDDQ

GND

GND

GPIO10_ALT_MEM_VREF20,24,25,30

FBB_CLK0*19

FBB_CLK019

FBB_CLK1*19

FBB_CLK119

FBB_WCK0119
FBB_WCK01*19
FBB_WCK2319
FBB_WCK23*19
FBB_WCK4519
FBB_WCK45*19
FBB_WCK6719
FBB_WCK67*19

FBB_CMD[31..0]19

FBB_DBI[7..0]19

FBB_EDC[7..0]19

FBB_D[63..0]19

FBVDDQ19,20,22,23,24,25,26,27,31,60
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C57

820p_50V_X7R
_04

R496 931_1%_04

Q36
2SK3018S3G

D
S

C36

820p_50V_X7R
_04

R22
121_1%_04

C60

820p_50V_X7R
_04

R24
1K_1%_04

C710

820p_50V_X7R
_04

R31
549_1%_04

R495 931_1%_04

R16
1K_1%_04

R21
549_1%_04

R9
80.6_1%_04

M6B

COMMON
BGA170
INS115243542

K4G41325FC-HC03000

J10 SEN

J13 ZQ

J14 VREFC

V5 NC_RFU_V5
A5 NC_RFU_A5

J11 CLK
J12 CLK

J3 CKE
J2 RESET

J5 RFU_A12
K4 A7_A8
K5 A6_A11

K10 A5_BA1
K11 A4_BA2
H10 A3_BA3
H11 A2_BA0
H5 A1_A9
H4 A0_A10

J4 ABI

G12 CS
L12 WE
L3 CAS
G3 RAS

M5B

COMMON
BGA170_MIRR
INS115243645

K4G41325FC-HC03000

J10 SEN

J13 ZQ

J14 VREFC

V5 NC_RFU_V5
A5 NC_RFU_A5

J11 CLK
J12 CLK

J3 CKE
J2 RESET

J5 RFU_A12
H4 A7_A8
H5 A6_A11

H10 A5_BA1
H11 A4_BA2
K10 A3_BA3
K11 A2_BA0
K5 A1_A9
K4 A0_A10

J4 ABI

L12 CS
G12 WE
G3 CAS
L3 RAS

R23
80.6_1%_04

R4
1.33K_1%_04

C45

820p_50V_X7R_04

NC

x16

NORMAL

NC

NC

NC

NC

NC

NC

NC

x32

NC

GND

M6D

COMMON
BGA170
INS115243758

K4G41325FC-HC03000

D5 WCK01
D4 WCK01

D13 DBI1
C13 EDC1

F13 DQ15
F11 DQ14
E13 DQ13
E11 DQ12
B13 DQ11
B11 DQ10
A13 DQ9
A11 DQ8

D2 DBI0
C2 EDC0

F2 DQ7
F4 DQ6
E2 DQ5
E4 DQ4
B2 DQ3
B4 DQ2
A2 DQ1
A4 DQ0

A10VREFD

NC

NC

NC

NC

NC

NC

NC

NC

NC

x16x32

MIRRORED

NC

M5D

COMMON
BGA170_MIRR
INS115243861

K4G41325FC-HC03000

P5 WCK01
P4 WCK01

P13 DBI1
R13 EDC1

M13 DQ15
M11 DQ14
N13 DQ13
N11 DQ12
T13 DQ11
T11 DQ10
V13 DQ9
V11 DQ8

P2 DBI0
R2 EDC0

M2 DQ7
M4 DQ6
N2 DQ5
N4 DQ4
T2 DQ3
T4 DQ2
V2 DQ1
V4 DQ0

V10VREFD

C10

820p_50V_X7R
_04

NORMAL

x16

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

x32

M6A

COMMON
BGA170
INS115243964

K4G41325FC-HC03000

P5 WCK23
P4 WCK23

P2 DBI3
R2 EDC3

M2 DQ31
M4 DQ30
N2 DQ29
N4 DQ28
T2 DQ27
T4 DQ26
V2 DQ25
V4 DQ24

P13 DBI2
R13 EDC2

M13 DQ23
M11 DQ22
N13 DQ21
N11 DQ20
T13 DQ19
T11 DQ18
V13 DQ17
V11 DQ16

V10VREFD

NC

NC

NC

NC

NC

NC

NC

NC

GND

x32 x16

MIRRORED

NC

M5A

COMMON
BGA170_MIRR
INS115244067

K4G41325FC-HC03000

D5 WCK23
D4 WCK23

D2 DBI3
C2 EDC3

F2 DQ31
F4 DQ30
E2 DQ29
E4 DQ28
B2 DQ27
B4 DQ26
A2 DQ25
A4 DQ24

D13 DBI2
C13 EDC2

F13 DQ23
F11 DQ22
E13 DQ21
E11 DQ20
B13 DQ19
B11 DQ18
A13 DQ17
A11 DQ16

A10VREFD

R10
121_1%_04

R494
1.33K_1%_04

Sheet 21 of 79
Frame Buffer 

Partition B



Schematic  Diagrams

Frame Buffer Partition A_B  B - 23
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4
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5
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6

6

7

7

8

8

A A

B B

C C

D D

FRAME BUFFER PARTITION A/B DECOUPLING

DECOUPLING AROUND FBA MEMORIES (DQ0-DQ31)

SPARE

PLACE Under MEM

SPARE

DECOUPLING AROUND FBA MEMORIES (DQ32-DQ63) PLACE Under MEM

EP6xxRA Frame A,B7!"

FBA_MF0

FBA_MF2

FBB_MF0
FBB_MF2

FBVDDQ

FBVDDQ

GND GND

GND

FBVDDQ

GND GND

FBVDDQ
FBVDDQ

FBVDDQ

GND

FBVDDQ19,20,21,23,24,25,26,27,31,60
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C54

0.1u_10V_X7R
_04

R500
1K_1%_04

C28

0.1u_10V_X7R
_04

C42

0.1u_10V_X7R
_04

C18

0.1u_10V_X7R
_04

add 1k to VDD

Mirrored

M5C

COMMON
BGA170_MIRR
INS115247167

K4G41325FC-HC03000

V3VSSQ
V14VSSQ
V12VSSQ
V1VSSQ
R4VSSQ
R3VSSQ
R14VSSQ
R12VSSQ
R11VSSQ
R1VSSQ
N3VSSQ
N14VSSQ
N12VSSQ
N1VSSQ
M5VSSQ
M10VSSQ
K2VSSQ
K13VSSQ
H2VSSQ
H13VSSQ
F5VSSQ
F10VSSQ
E3VSSQ
E14VSSQ
E12VSSQ
E1VSSQ
C4VSSQ
C3VSSQ
C14VSSQ
C12VSSQ
C11VSSQ
C1VSSQ
A3VSSQ
A14VSSQ
A12VSSQ
A1VSSQ

T5VSS
T10VSS
P10VSS
L5VSS
L10VSS
K14VSS
K1VSS
H14VSS
H1VSS
G5VSS
G10VSS
D10VSS
B5VSS
B10VSS

T3VDDQ
T14VDDQ
T12VDDQ
T1VDDQ
P3VDDQ

P14VDDQ
P12VDDQ
P1VDDQ
N5VDDQ

N10VDDQ
M3VDDQ

M14VDDQ
M12VDDQ
M1VDDQ
L2VDDQ

L13VDDQ
K3VDDQ

K12VDDQ
H3VDDQ

H12VDDQ
G2VDDQ

G13VDDQ
F3VDDQ

F14VDDQ
F12VDDQ
F1VDDQ
E5VDDQ

E10VDDQ
D3VDDQ

D14VDDQ
D12VDDQ
D1VDDQ
B3VDDQ

B14VDDQ
B12VDDQ
B1VDDQ

R5VDD
R10VDD
P11VDD

L4VDD
L14VDD
L11VDD
L1VDD
G4VDD

G14VDD
G11VDD
G1VDD

D11VDD
C5VDD

C10VDD

J1SOE*/MF_VDD

C23

0.1u_10V_X7R
_04

C22

1u_6.3V_X6S_04

add 1k to VSS

Normal

M6C

COMMON
BGA170
INS115247582

K4G41325FC-HC03000

V3 VSSQ
V14 VSSQ
V12 VSSQ
V1 VSSQ
R4 VSSQ
R3 VSSQ

R14 VSSQ
R12 VSSQ
R11 VSSQ
R1 VSSQ
N3 VSSQ

N14 VSSQ
N12 VSSQ
N1 VSSQ
M5 VSSQ

M10 VSSQ
K2 VSSQ

K13 VSSQ
H2 VSSQ

H13 VSSQ
F5 VSSQ

F10 VSSQ
E3 VSSQ

E14 VSSQ
E12 VSSQ
E1 VSSQ
C4 VSSQ
C3 VSSQ

C14 VSSQ
C12 VSSQ
C11 VSSQ
C1 VSSQ
A3 VSSQ

A14 VSSQ
A12 VSSQ
A1 VSSQ

T5 VSS
T10 VSS
P10 VSS

L5 VSS
L10 VSS
K14 VSS
K1 VSS

H14 VSS
H1 VSS
G5 VSS

G10 VSS
D10 VSS

B5 VSS
B10 VSS

J1 MF_VSS/SOE*

T3VDDQ
T14VDDQ
T12VDDQ
T1VDDQ
P3VDDQ
P14VDDQ
P12VDDQ
P1VDDQ
N5VDDQ
N10VDDQ
M3VDDQ
M14VDDQ
M12VDDQ
M1VDDQ
L2VDDQ
L13VDDQ
K3VDDQ
K12VDDQ
H3VDDQ
H12VDDQ
G2VDDQ
G13VDDQ
F3VDDQ
F14VDDQ
F12VDDQ
F1VDDQ
E5VDDQ
E10VDDQ
D3VDDQ
D14VDDQ
D12VDDQ
D1VDDQ
B3VDDQ
B14VDDQ
B12VDDQ
B1VDDQ

R5VDD
R10VDD
P11VDD
L4VDD
L14VDD
L11VDD
L1VDD
G4VDD
G14VDD
G11VDD
G1VDD
D11VDD
C5VDD
C10VDD

C709

1u_6.3V_X6S_04

C35

10u_6.3V_X5R
_06

C15

1u_6.3V_X6S_04

C708

10u_6.3V_X5R
_06

C44

1u_6.3V_X6S_04

C58

0.1u_10V_X7R
_04

C43

1u_6.3V_X6S_04

C27

1u_6.3V_X6S_04

C711

10u_6.3V_X5R
_06

R17
1K_1%_04

C29

0.1u_10V_X7R
_04

C21

0.1u_10V_X7R
_04

C48

0.1u_10V_X7R
_04

C39

0.1u_10V_X7R
_04

C49

0.1u_10V_X7R
_04

C46

0.1u_10V_X7R
_04

C14

0.1u_10V_X7R
_04

add 1k to VDD

Mirrored

M7C

COMMON

INS115246518
BGA170_MIRR

K4G41325FC-HC03000

V3VSSQ
V14VSSQ
V12VSSQ
V1VSSQ
R4VSSQ
R3VSSQ
R14VSSQ
R12VSSQ
R11VSSQ
R1VSSQ
N3VSSQ
N14VSSQ
N12VSSQ
N1VSSQ
M5VSSQ
M10VSSQ
K2VSSQ
K13VSSQ
H2VSSQ
H13VSSQ
F5VSSQ
F10VSSQ
E3VSSQ
E14VSSQ
E12VSSQ
E1VSSQ
C4VSSQ
C3VSSQ
C14VSSQ
C12VSSQ
C11VSSQ
C1VSSQ
A3VSSQ
A14VSSQ
A12VSSQ
A1VSSQ

T5VSS
T10VSS
P10VSS
L5VSS
L10VSS
K14VSS
K1VSS
H14VSS
H1VSS
G5VSS
G10VSS
D10VSS
B5VSS
B10VSS

T3VDDQ
T14VDDQ
T12VDDQ
T1VDDQ
P3VDDQ

P14VDDQ
P12VDDQ
P1VDDQ
N5VDDQ

N10VDDQ
M3VDDQ

M14VDDQ
M12VDDQ
M1VDDQ
L2VDDQ

L13VDDQ
K3VDDQ

K12VDDQ
H3VDDQ

H12VDDQ
G2VDDQ

G13VDDQ
F3VDDQ

F14VDDQ
F12VDDQ
F1VDDQ
E5VDDQ

E10VDDQ
D3VDDQ

D14VDDQ
D12VDDQ
D1VDDQ
B3VDDQ

B14VDDQ
B12VDDQ
B1VDDQ

R5VDD
R10VDD
P11VDD

L4VDD
L14VDD
L11VDD
L1VDD
G4VDD

G14VDD
G11VDD
G1VDD

D11VDD
C5VDD

C10VDD

J1SOE*/MF_VDD

C40

0.1u_10V_X7R
_04

C55

0.1u_10V_X7R
_04

R27
1K_1%_04

C11

0.1u_10V_X7R
_04

C34

10u_6.3V_X5R
_06

C17

0.1u_10V_X7R
_04

R12
1K_1%_04

C26

1u_6.3V_X6S_04

C25

0.1u_10V_X7R
_04

C47

0.1u_10V_X7R
_04

C24

1u_6.3V_X6S_04

C41

0.1u_10V_X7R
_04

add 1k to VSS

Normal

M8C
INS115246041

COMMON
BGA170

K4G41325FC-HC03000

V3 VSSQ
V14 VSSQ
V12 VSSQ
V1 VSSQ
R4 VSSQ
R3 VSSQ

R14 VSSQ
R12 VSSQ
R11 VSSQ
R1 VSSQ
N3 VSSQ

N14 VSSQ
N12 VSSQ
N1 VSSQ
M5 VSSQ

M10 VSSQ
K2 VSSQ

K13 VSSQ
H2 VSSQ

H13 VSSQ
F5 VSSQ

F10 VSSQ
E3 VSSQ

E14 VSSQ
E12 VSSQ
E1 VSSQ
C4 VSSQ
C3 VSSQ

C14 VSSQ
C12 VSSQ
C11 VSSQ
C1 VSSQ
A3 VSSQ

A14 VSSQ
A12 VSSQ
A1 VSSQ

T5 VSS
T10 VSS
P10 VSS

L5 VSS
L10 VSS
K14 VSS
K1 VSS

H14 VSS
H1 VSS
G5 VSS

G10 VSS
D10 VSS

B5 VSS
B10 VSS

J1 MF_VSS/SOE*

T3VDDQ
T14VDDQ
T12VDDQ
T1VDDQ
P3VDDQ
P14VDDQ
P12VDDQ
P1VDDQ
N5VDDQ
N10VDDQ
M3VDDQ
M14VDDQ
M12VDDQ
M1VDDQ
L2VDDQ
L13VDDQ
K3VDDQ
K12VDDQ
H3VDDQ
H12VDDQ
G2VDDQ
G13VDDQ
F3VDDQ
F14VDDQ
F12VDDQ
F1VDDQ
E5VDDQ
E10VDDQ
D3VDDQ
D14VDDQ
D12VDDQ
D1VDDQ
B3VDDQ
B14VDDQ
B12VDDQ
B1VDDQ

R5VDD
R10VDD
P11VDD
L4VDD
L14VDD
L11VDD
L1VDD
G4VDD
G14VDD
G11VDD
G1VDD
D11VDD
C5VDD
C10VDD
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Schematic  Diagrams

B - 24  GPU Frame Buffer Partition 
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GPU Frame Buffer Partition

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

A A

B B

C C

D D

PLACE AT BALLS PLACE OUTSIDE
OF BGA

GPU FRAME BUFFER PARTITION C/D

EP6xxRE Frame D7!"

D01A

CHANGE FP

EMI
D03

FBC_CLK0 DP_FBC_CLK0 FB_CLK
FBC_CLK0* DP_FBC_CLK0 FB_CLK
FBC_CLK1 DP_FBC_CLK1 FB_CLK
FBC_CLK1* DP_FBC_CLK1 FB_CLK

FBC_CMD0

FBC_CMD10
FBC_CMD11
FBC_CMD12
FBC_CMD13
FBC_CMD14
FBC_CMD15
FBC_CMD16
FBC_CMD17

FBC_CMD17

FBC_CMD18

FBC_CMD18

FBC_CMD19

FBC_CMD1

FBC_CMD1

FBC_CMD20
FBC_CMD21
FBC_CMD22
FBC_CMD23
FBC_CMD24
FBC_CMD25
FBC_CMD26
FBC_CMD27
FBC_CMD28
FBC_CMD29

FBC_CMD2

FBC_CMD2

FBC_CMD30
FBC_CMD31

FBC_CMD3
FBC_CMD4
FBC_CMD5
FBC_CMD6
FBC_CMD7
FBC_CMD8
FBC_CMD9

FBC_D0

FBC_D10
FBC_D11
FBC_D12
FBC_D13
FBC_D14
FBC_D15
FBC_D16
FBC_D17
FBC_D18
FBC_D19

FBC_D1

FBC_D20
FBC_D21
FBC_D22
FBC_D23
FBC_D24
FBC_D25
FBC_D26
FBC_D27
FBC_D28
FBC_D29

FBC_D2

FBC_D30
FBC_D31
FBC_D32
FBC_D33
FBC_D34
FBC_D35
FBC_D36
FBC_D37
FBC_D38
FBC_D39

FBC_D3

FBC_D40
FBC_D41
FBC_D42
FBC_D43
FBC_D44
FBC_D45
FBC_D46
FBC_D47
FBC_D48
FBC_D49

FBC_D4

FBC_D50
FBC_D51
FBC_D52
FBC_D53
FBC_D54
FBC_D55
FBC_D56
FBC_D57
FBC_D58
FBC_D59

FBC_D5

FBC_D60
FBC_D61
FBC_D62
FBC_D63

FBC_D6
FBC_D7
FBC_D8
FBC_D9

FBC_DBI0
FBC_DBI1
FBC_DBI2
FBC_DBI3
FBC_DBI4
FBC_DBI5
FBC_DBI6
FBC_DBI7

FBC_EDC0
FBC_EDC1
FBC_EDC2
FBC_EDC3
FBC_EDC4
FBC_EDC5
FBC_EDC6
FBC_EDC7

FBC_WCK01 FB_WCKFBC_WCK01
FBC_WCK01* FB_WCKFBC_WCK01

FBC_WCK23 FB_WCKFBC_WCK23
FBC_WCK23* FB_WCKFBC_WCK23

FBC_WCK45 FB_WCKFBC_WCK45
FBC_WCK45* FB_WCKFBC_WCK45

FBC_WCK67 FB_WCKFBC_WCK67
FBC_WCK67* FB_WCKFBC_WCK67

FB_PLLAVDD 0.43.3V
0.5A

FBC_EDC[7..0]

FBC_DBI[7..0]

FBC_D[63..0]

FBC_CMD[31..0]

FBD_D0
FBD_D1
FBD_D2
FBD_D3
FBD_D4
FBD_D5
FBD_D6
FBD_D7
FBD_D8
FBD_D9
FBD_D10
FBD_D11
FBD_D12
FBD_D13
FBD_D14
FBD_D15
FBD_D16
FBD_D17
FBD_D18
FBD_D19
FBD_D20
FBD_D21
FBD_D22
FBD_D23
FBD_D24
FBD_D25
FBD_D26
FBD_D27
FBD_D28
FBD_D29
FBD_D30
FBD_D31
FBD_D32
FBD_D33
FBD_D34
FBD_D35
FBD_D36
FBD_D37
FBD_D38
FBD_D39
FBD_D40
FBD_D41
FBD_D42
FBD_D43
FBD_D44
FBD_D45
FBD_D46
FBD_D47
FBD_D48
FBD_D49
FBD_D50
FBD_D51
FBD_D52
FBD_D53
FBD_D54
FBD_D55
FBD_D56
FBD_D57
FBD_D58
FBD_D59
FBD_D60
FBD_D61
FBD_D62
FBD_D63

FBD_DBI0
FBD_DBI1
FBD_DBI2
FBD_DBI3
FBD_DBI4
FBD_DBI5
FBD_DBI6
FBD_DBI7

FBD_EDC0
FBD_EDC1
FBD_EDC2
FBD_EDC3
FBD_EDC4
FBD_EDC5
FBD_EDC6
FBD_EDC7

FBD_CMD0
FBD_CMD1
FBD_CMD2
FBD_CMD3
FBD_CMD4
FBD_CMD5
FBD_CMD6
FBD_CMD7
FBD_CMD8
FBD_CMD9
FBD_CMD10
FBD_CMD11
FBD_CMD12
FBD_CMD13
FBD_CMD14
FBD_CMD15
FBD_CMD16
FBD_CMD17
FBD_CMD18
FBD_CMD19
FBD_CMD20
FBD_CMD21
FBD_CMD22
FBD_CMD23
FBD_CMD24
FBD_CMD25
FBD_CMD26
FBD_CMD27
FBD_CMD28
FBD_CMD29
FBD_CMD30
FBD_CMD31

FBD_EDC[7..0]

FBD_DBI[7..0]

FBD_D[63..0]

FBD_CMD[31..0]
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FBD_VREFC

FBD_VREFDFBD_VREF_L0.300

GPIO10_ALT_MEM_VREF

FBD_CLK0*

FBD_CLK0

FBD_CLK1*

FBD_CLK1

GND

GND

GND

GND
GND

FBVDDQ

GND
GND

GND

FBVDDQ

GND

GND

GND

GND GND

FBD_WCK0123
FBD_WCK01*23
FBD_WCK2323
FBD_WCK23*23
FBD_WCK4523
FBD_WCK45*23
FBD_WCK6723
FBD_WCK67*23

FBD_CMD[31..0]23

FBD_DBI[7..0]23

FBD_EDC[7..0]23

FBD_D[63..0]23

GPIO10_ALT_MEM_VREF20,21,24,30

FBVDDQ19,20,21,22,23,24,26,27,31,60

FBD_CLK0*23

FBD_CLK023

FBD_CLK123

FBD_CLK1*23
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R120
121_1%_04

R111
121_1%_04

M1B

BGA170_MIRR
COMMON

INS115251663

K4G41325FC-HC03000

J10 SEN

J13 ZQ

J14 VREFC

V5 NC_RFU_V5
A5 NC_RFU_A5

J11 CLK
J12 CLK

J3 CKE
J2 RESET

J5 RFU_A12
H4 A7_A8
H5 A6_A11

H10 A5_BA1
H11 A4_BA2
K10 A3_BA3
K11 A2_BA0
K5 A1_A9
K4 A0_A10

J4 ABI

L12 CS
G12 WE
G3 CAS
L3 RAS

C260

820p_50V_X7R_04

C259

820p_50V_X7R_04

M2B

COMMON
BGA170
INS115250966

K4G41325FC-HC03000

J10 SEN

J13 ZQ

J14 VREFC

V5 NC_RFU_V5
A5 NC_RFU_A5

J11 CLK
J12 CLK

J3 CKE
J2 RESET

J5 RFU_A12
K4 A7_A8
K5 A6_A11

K10 A5_BA1
K11 A4_BA2
H10 A3_BA3
H11 A2_BA0
H5 A1_A9
H4 A0_A10

J4 ABI

G12 CS
L12 WE
L3 CAS
G3 RAS

EMC22

*100p_50V_N
PO

_04

R101
80.6_1%_04

NC

x16

NORMAL

NC

NC

NC

NC

NC

NC

NC

x32

NC

GND

M2D

COMMON
BGA170
INS115251069

K4G41325FC-HC03000

D5 WCK01
D4 WCK01

D13 DBI1
C13 EDC1

F13 DQ15
F11 DQ14
E13 DQ13
E11 DQ12
B13 DQ11
B11 DQ10
A13 DQ9
A11 DQ8

D2 DBI0
C2 EDC0

F2 DQ7
F4 DQ6
E2 DQ5
E4 DQ4
B2 DQ3
B4 DQ2
A2 DQ1
A4 DQ0

A10VREFD

NORMAL

x16

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

x32

COMMON
BGA170
INS115251172

M2A

K4G41325FC-HC03000

P5 WCK23
P4 WCK23

P2 DBI3
R2 EDC3

M2 DQ31
M4 DQ30
N2 DQ29
N4 DQ28
T2 DQ27
T4 DQ26
V2 DQ25
V4 DQ24

P13 DBI2
R13 EDC2

M13 DQ23
M11 DQ22
N13 DQ21
N11 DQ20
T13 DQ19
T11 DQ18
V13 DQ17
V11 DQ16

V10VREFD

R116
1.33K_1%_04

R112 931_1%_04

R136
1K_1%_04

C248

820p_50V_X7R
_04

NC

NC

NC

NC

NC

NC

NC

NC

GND

x32 x16

MIRRORED

NC

M1A

COMMON
BGA170_MIRR
INS115251285

K4G41325FC-HC03000

D5 WCK23
D4 WCK23

D2 DBI3
C2 EDC3

F2 DQ31
F4 DQ30
E2 DQ29
E4 DQ28
B2 DQ27
B4 DQ26
A2 DQ25
A4 DQ24

D13 DBI2
C13 EDC2

F13 DQ23
F11 DQ22
E13 DQ21
E11 DQ20
B13 DQ19
B11 DQ18
A13 DQ17
A11 DQ16

A10VREFD

C269

820p_50V_X7R
_04

C249

820p_50V_X7R_04

R96
1.33K_1%_04

NC

NC

NC

NC

NC

NC

NC

NC

NC

x16x32

MIRRORED

NC

M1D

COMMON
BGA170_MIRR
INS115251408

K4G41325FC-HC03000

P5 WCK01
P4 WCK01

P13 DBI1
R13 EDC1

M13 DQ15
M11 DQ14
N13 DQ13
N11 DQ12
T13 DQ11
T11 DQ10
V13 DQ9
V11 DQ8

P2 DBI0
R2 EDC0

M2 DQ7
M4 DQ6
N2 DQ5
N4 DQ4
T2 DQ3
T4 DQ2
V2 DQ1
V4 DQ0

V10VREFD

R94
1K_1%_04

C268

820p_50V_X7R_04

R126
80.6_1%_04

Q5
2SK3018S3G

D
S

R110
549_1%_04

R137
549_1%_04

R118 931_1%_04

EMC23

*100p_50V_N
PO

_04
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A A

B B

C C

D D

DECOUPLING AROUND FBC MEMORIES (DQ32-DQ63)

FRAME BUFFER PARTITION C/D DECOUPLING

DECOUPLING AROUND FBC MEMORIES (DQ0-DQ31)

SPARE
SPARE

PLACE Under MEM PLACE Under MEM

EP6xxRE Frame D7!"

FBC_MF0

FBC_MF2
FBD_MF0

FBD_MF1

FBVDDQ

GND GND

FBVDDQ

FBVDDQ

GND

FBVDDQ

GND

GND

FBVDDQ

GND

FBVDDQ19,20,21,22,23,24,25,27,31,60
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C732

1u_6.3V_X6S_04

C266

0.1u_10V_X7R
_04

C284

0.1u_10V_X7R
_04

C729

1u_6.3V_X6S_04

C274

0.1u_10V_X7R
_04

C87

0.1u_10V_X7R
_04

C146

0.1u_10V_X7R
_04

add 1k to VSS

Normal
COMMON
BGA170
INS115254554

M2C

K4G41325FC-HC03000

V3 VSSQ
V14 VSSQ
V12 VSSQ
V1 VSSQ
R4 VSSQ
R3 VSSQ

R14 VSSQ
R12 VSSQ
R11 VSSQ
R1 VSSQ
N3 VSSQ

N14 VSSQ
N12 VSSQ
N1 VSSQ
M5 VSSQ

M10 VSSQ
K2 VSSQ

K13 VSSQ
H2 VSSQ

H13 VSSQ
F5 VSSQ

F10 VSSQ
E3 VSSQ

E14 VSSQ
E12 VSSQ
E1 VSSQ
C4 VSSQ
C3 VSSQ

C14 VSSQ
C12 VSSQ
C11 VSSQ
C1 VSSQ
A3 VSSQ

A14 VSSQ
A12 VSSQ
A1 VSSQ

T5 VSS
T10 VSS
P10 VSS

L5 VSS
L10 VSS
K14 VSS
K1 VSS

H14 VSS
H1 VSS
G5 VSS

G10 VSS
D10 VSS

B5 VSS
B10 VSS

J1 MF_VSS/SOE*

T3VDDQ
T14VDDQ
T12VDDQ
T1VDDQ
P3VDDQ
P14VDDQ
P12VDDQ
P1VDDQ
N5VDDQ
N10VDDQ
M3VDDQ
M14VDDQ
M12VDDQ
M1VDDQ
L2VDDQ
L13VDDQ
K3VDDQ
K12VDDQ
H3VDDQ
H12VDDQ
G2VDDQ
G13VDDQ
F3VDDQ
F14VDDQ
F12VDDQ
F1VDDQ
E5VDDQ
E10VDDQ
D3VDDQ
D14VDDQ
D12VDDQ
D1VDDQ
B3VDDQ
B14VDDQ
B12VDDQ
B1VDDQ

R5VDD
R10VDD
P11VDD
L4VDD
L14VDD
L11VDD
L1VDD
G4VDD
G14VDD
G11VDD
G1VDD
D11VDD
C5VDD
C10VDD

C197

1u_6.3V_X6S_04

add 1k to VSS

Normal

M4C
INS115253650
BGA170
COMMON

K4G41325FC-HC03000

V3 VSSQ
V14 VSSQ
V12 VSSQ
V1 VSSQ
R4 VSSQ
R3 VSSQ

R14 VSSQ
R12 VSSQ
R11 VSSQ
R1 VSSQ
N3 VSSQ

N14 VSSQ
N12 VSSQ
N1 VSSQ
M5 VSSQ

M10 VSSQ
K2 VSSQ

K13 VSSQ
H2 VSSQ

H13 VSSQ
F5 VSSQ

F10 VSSQ
E3 VSSQ

E14 VSSQ
E12 VSSQ
E1 VSSQ
C4 VSSQ
C3 VSSQ

C14 VSSQ
C12 VSSQ
C11 VSSQ
C1 VSSQ
A3 VSSQ

A14 VSSQ
A12 VSSQ
A1 VSSQ

T5 VSS
T10 VSS
P10 VSS

L5 VSS
L10 VSS
K14 VSS
K1 VSS

H14 VSS
H1 VSS
G5 VSS

G10 VSS
D10 VSS

B5 VSS
B10 VSS

J1 MF_VSS/SOE*

T3VDDQ
T14VDDQ
T12VDDQ
T1VDDQ
P3VDDQ
P14VDDQ
P12VDDQ
P1VDDQ
N5VDDQ
N10VDDQ
M3VDDQ
M14VDDQ
M12VDDQ
M1VDDQ
L2VDDQ
L13VDDQ
K3VDDQ
K12VDDQ
H3VDDQ
H12VDDQ
G2VDDQ
G13VDDQ
F3VDDQ
F14VDDQ
F12VDDQ
F1VDDQ
E5VDDQ
E10VDDQ
D3VDDQ
D14VDDQ
D12VDDQ
D1VDDQ
B3VDDQ
B14VDDQ
B12VDDQ
B1VDDQ

R5VDD
R10VDD
P11VDD
L4VDD
L14VDD
L11VDD
L1VDD
G4VDD
G14VDD
G11VDD
G1VDD
D11VDD
C5VDD
C10VDD

C147

0.1u_10V_X7R
_04

C263

0.1u_10V_X7R
_04

C758

10u_6.3V_X5R
_06

C257

1u_6.3V_X6S_04

C113

1u_6.3V_X6S_04

R73
1K_1%_04

C98

0.1u_10V_X7R
_04

C230

1u_6.3V_X6S_04

C213

1u_6.3V_X6S_04

add 1k to VDD

Mirrored
COMMON

BGA170_MIRR
INS115254077

M1C

K4G41325FC-HC03000

V3VSSQ
V14VSSQ
V12VSSQ
V1VSSQ
R4VSSQ
R3VSSQ
R14VSSQ
R12VSSQ
R11VSSQ
R1VSSQ
N3VSSQ
N14VSSQ
N12VSSQ
N1VSSQ
M5VSSQ
M10VSSQ
K2VSSQ
K13VSSQ
H2VSSQ
H13VSSQ
F5VSSQ
F10VSSQ
E3VSSQ
E14VSSQ
E12VSSQ
E1VSSQ
C4VSSQ
C3VSSQ
C14VSSQ
C12VSSQ
C11VSSQ
C1VSSQ
A3VSSQ
A14VSSQ
A12VSSQ
A1VSSQ

T5VSS
T10VSS
P10VSS
L5VSS
L10VSS
K14VSS
K1VSS
H14VSS
H1VSS
G5VSS
G10VSS
D10VSS
B5VSS
B10VSS

T3 VDDQ
T14 VDDQ
T12 VDDQ
T1 VDDQ
P3 VDDQ

P14 VDDQ
P12 VDDQ
P1 VDDQ
N5 VDDQ

N10 VDDQ
M3 VDDQ

M14 VDDQ
M12 VDDQ
M1 VDDQ
L2 VDDQ

L13 VDDQ
K3 VDDQ

K12 VDDQ
H3 VDDQ

H12 VDDQ
G2 VDDQ

G13 VDDQ
F3 VDDQ

F14 VDDQ
F12 VDDQ
F1 VDDQ
E5 VDDQ

E10 VDDQ
D3 VDDQ

D14 VDDQ
D12 VDDQ
D1 VDDQ
B3 VDDQ

B14 VDDQ
B12 VDDQ
B1 VDDQ

R5 VDD
R10 VDD
P11 VDD

L4 VDD
L14 VDD
L11 VDD
L1 VDD
G4 VDD

G14 VDD
G11 VDD
G1 VDD

D11 VDD
C5 VDD

C10 VDD

J1 SOE*/MF_VDD

C223

0.1u_10V_X7R
_04

add 1k to VDD

Mirrored

M3C

COMMON

INS115254999
BGA170_MIRR

K4G41325FC-HC03000

V3VSSQ
V14VSSQ
V12VSSQ
V1VSSQ
R4VSSQ
R3VSSQ
R14VSSQ
R12VSSQ
R11VSSQ
R1VSSQ
N3VSSQ
N14VSSQ
N12VSSQ
N1VSSQ
M5VSSQ
M10VSSQ
K2VSSQ
K13VSSQ
H2VSSQ
H13VSSQ
F5VSSQ
F10VSSQ
E3VSSQ
E14VSSQ
E12VSSQ
E1VSSQ
C4VSSQ
C3VSSQ
C14VSSQ
C12VSSQ
C11VSSQ
C1VSSQ
A3VSSQ
A14VSSQ
A12VSSQ
A1VSSQ

T5VSS
T10VSS
P10VSS
L5VSS
L10VSS
K14VSS
K1VSS
H14VSS
H1VSS
G5VSS
G10VSS
D10VSS
B5VSS
B10VSS

T3VDDQ
T14VDDQ
T12VDDQ
T1VDDQ
P3VDDQ

P14VDDQ
P12VDDQ
P1VDDQ
N5VDDQ

N10VDDQ
M3VDDQ

M14VDDQ
M12VDDQ
M1VDDQ
L2VDDQ

L13VDDQ
K3VDDQ

K12VDDQ
H3VDDQ

H12VDDQ
G2VDDQ

G13VDDQ
F3VDDQ

F14VDDQ
F12VDDQ
F1VDDQ
E5VDDQ

E10VDDQ
D3VDDQ

D14VDDQ
D12VDDQ
D1VDDQ
B3VDDQ

B14VDDQ
B12VDDQ
B1VDDQ

R5VDD
R10VDD
P11VDD

L4VDD
L14VDD
L11VDD
L1VDD
G4VDD

G14VDD
G11VDD
G1VDD

D11VDD
C5VDD

C10VDD

J1SOE*/MF_VDD

C717

0.1u_10V_X7R
_04

C121

10u_6.3V_X5R
_06

C95

1u_6.3V_X6S_04

C247

0.1u_10V_X7R
_04

C721

0.1u_10V_X7R
_04

C270

10u_6.3V_X5R
_06

C278

0.1u_10V_X7R
_04

R44
1K_1%_04

C728

10u_6.3V_X5R
_06

C92

0.1u_10V_X7R
_04

C754

0.1u_10V_X7R
_04

C210

0.1u_10V_X7R
_04

C238

0.1u_10V_X7R
_04

C168

0.1u_10V_X7R
_04

R76
1K_1%_04

C755

0.1u_10V_X7R
_04

R140
1K_1%_04

C116

0.1u_10V_X7R
_04
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1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

A
A

B
B

C
C

D
D

x6 10UF 0805 X5R

MID-FREQ CERAMICS

PLACE Near GPU

NVVDD

x20 1uF X5R 0402x40 4.7uF X6S 0603

FBVDDQ
x8 100nF 0402 X7R

x14 1uF 0402 X6S

x6 22UF 0805 X5R

x10 4.7UF 0603 X6S

GPU DECOUPLING

PLACE Under GPU

PLACE Under GPU

x11 22uF X5R 0805

x4 10uF X5R 0805

PLACE Under GPU
PLACE Near GPU

D01ACHANGE FP

D01ACHANGE FP

FBVDDQ

GNDGND

GND

GND

GND

NVVDD

GNDNVVDD

GNDGNDGNDGNDGND

GND

FBVDDQ

19,20,21,22,23,24,25,26,31,60 NVVDD

31,59,60
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C138 22u_6.3V_X5R_08

C133 1u_6.3V_X6S_04

C123 0.1u_10V_X7R_04

C155 1u_6.3V_X5R_04

C206 4.7u_6.3V_X6S_06

C181 1u_6.3V_X5R_04

C163 1u_6.3V_X5R_04

C255 0.1u_10V_X7R_04

C201 4.7u_6.3V_X6S_06

C88 1u_6.3V_X6S_04

C727 10u_6.3V_X5R_06

C193 4.7u_6.3V_X6S_06

C215 4.7u_6.3V_X6S_06

C74 22u_6.3V_X5R_08

C82 4.7u_6.3V_X6S_06

C84 4.7u_6.3V_X6S_06

C120 4.7u_6.3V_X6S_06

C231 4.7u_6.3V_X6S_06

C78 4.7u_6.3V_X6S_06

C172 1u_6.3V_X5R_04

C242 22u_6.3V_X5R_08

C719 22u_6.3V_X5R_08

C77 4.7u_6.3V_X6S_06

C134 4.7u_6.3V_X6S_06

C208 0.1u_10V_X7R_04

C196 1u_6.3V_X5R_04

C216 4.7u_6.3V_X6S_06

C725 10u_6.3V_X5R_06

C179 1u_6.3V_X5R_04

C726 4.7u_6.3V_X6S_06

C154 10u_6.3V_X5R_06

C264 22u_6.3V_X5R_08

C200 4.7u_6.3V_X6S_06

C85 4.7u_6.3V_X6S_06

C132 4.7u_6.3V_X6S_06

C723 10u_6.3V_X5R_06

C128 1u_6.3V_X6S_04

C184 22u_6.3V_X5R_08

C91 1u_6.3V_X6S_04

C140 1u_6.3V_X6S_04

C129 4.7u_6.3V_X6S_06

C713 22u_6.3V_X5R_08C183 0.1u_10V_X7R_04

C63 22u_6.3V_X5R_08

C69 22u_6.3V_X5R_08

C239 10u_6.3V_X5R_06

C253 4.7u_6.3V_X6S_06

C171 4.7u_6.3V_X6S_06

C97 1u_6.3V_X6S_04

C221 4.7u_6.3V_X6S_06

C190 1u_6.3V_X5R_04

C222 4.7u_6.3V_X6S_06 C176 1u_6.3V_X5R_04

C724 10u_6.3V_X5R_06

C187 22u_6.3V_X5R_08

C162 1u_6.3V_X5R_04

C178 1u_6.3V_X5R_04

C174 1u_6.3V_X5R_04

C125 4.7u_6.3V_X6S_06

C79 10u_6.3V_X5R_06

C64 22u_6.3V_X5R_08

C12 10u_6.3V_X5R_06

C156 1u_6.3V_X5R_04

C65 22u_6.3V_X5R_08

C30 22u_6.3V_X5R_08

C143 4.7u_6.3V_X6S_06

C185 22u_6.3V_X5R_08

C141 4.7u_6.3V_X6S_06

C226 0.1u_10V_X7R_04

C90 4.7u_6.3V_X6S_06

C225 1u_6.3V_X6S_04

C19 22u_6.3V_X5R_08

C186 22u_6.3V_X5R_08

C119 1u_6.3V_X6S_04

C256 1u_6.3V_X6S_04

C207 4.7u_6.3V_X6S_06

C101 4.7u_6.3V_X6S_06

C220 4.7u_6.3V_X6S_06

C165 1u_6.3V_X5R_04C153 4.7u_6.3V_X6S_06

C203 0.1u_10V_X7R_04

C20 10u_6.3V_X5R_06

C152 4.7u_6.3V_X6S_06

C173 1u_6.3V_X5R_04

C189 1u_6.3V_X5R_04

C83 1u_6.3V_X6S_04

C127 4.7u_6.3V_X6S_06

C126 4.7u_6.3V_X6S_06

C252 4.7u_6.3V_X6S_06

C218 1u_6.3V_X6S_04

C161 1u_6.3V_X5R_04

C182 1u_6.3V_X5R_04

C80 4.7u_6.3V_X6S_06

C135 4.7u_6.3V_X6S_06 C164 1u_6.3V_X5R_04

C76 4.7u_6.3V_X6S_06

C94 0.1u_10V_X7R_04

C188 4.7u_6.3V_X6S_06

C145 1u_6.3V_X6S_04

C167 0.1u_10V_X7R_04

C194 4.7u_6.3V_X6S_06

C180 1u_6.3V_X5R_04

C62 22u_6.3V_X5R_08

C136 4.7u_6.3V_X6S_06

C142 4.7u_6.3V_X6S_06

C131 4.7u_6.3V_X6S_06

C99 4.7u_6.3V_X6S_06

C202 4.7u_6.3V_X6S_06

C75 4.7u_6.3V_X6S_06

C209 4.7u_6.3V_X6S_06

C251 10u_6.3V_X5R_06

C228 4.7u_6.3V_X6S_06

C175 1u_6.3V_X5R_04

C158 1u_6.3V_X6S_04

C130 4.7u_6.3V_X6S_06

C66 4.7u_6.3V_X6S_06

C205 4.7u_6.3V_X6S_06

C229 4.7u_6.3V_X6S_06

C89 1u_6.3V_X6S_04
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DACA INTERFACE and XTAL

XTAL

N15E-GT #�GC6 1.0
IO PORT PCHJK�37#�NC

PLACE Under GPUPLACE Near GPU

6-22-27R00-1B8
6-22-27R00-1BF

D01A

CHANGE FP

D01A

CHANGE FPD01A

D01A D01A

D02
�Footprint �Footprint

D02

GPU_PLLVDD 0.300

VID_PLLVDD 0.300

XTALIN
XTALOUT

XTALOUTBUFFXTALSSIN

GND

GND

GND GND GND GND

PEX_VDD

3V3_RUN

GND
GND

I2CA_SCL 30
I2CA_SDA 30

PEX_VDD18,29,58

GPU_PLLVDD19

3V3_RUN23,29,30,31,36,58,59
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C735

27p_50V_NPO_04

C157
0.1u_10V_X7R_04

.LB2 FCM1608KF-181T05

6/21 DACA

G1G

COMMON
BGA1745

N16E-GT

AY20 DACA_RSET

AW20 DACA_VREF

AW18 DACA_VDD

AW21DACA_BLUE

BA21DACA_GREEN

AY21DACA_RED

AY18DACA_VSYNC
BA20DACA_HSYNC

BD3I2CA_SDA
BD4I2CA_SCL

C214

22u_6.3V_X5R_08
C211
4.7u_6.3V_X5R_06

C2460.1u_10V_X7R
_04

C2320.1u_10V_X7R
_04

C960.1u_10V_X7R
_04

C144
0.1u_10V_X7R_04

R530
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.LB1 HCB1608KF-300T60

14/21 XTAL/PLL

G1F

COMMON
BGA1745

N16E-GT

BB2 XTALIN

BB3 XTALSSIN

AT11 LXS_PLLVDD

AD11 GPCPLL_AVDD1

Y39 GPCPLL_AVDD0

AW28 VID_PLLVDD

AW27 SP_PLLVDD

BA1XTALOUT

BB1XTALOUTBUFF

C1180.1u_10V_X7R
_04

R531
10K_1%_04

C1920.1u_10V_X7R
_04

C100

22u_6.3V_X5R
_08

C734

27p_50V_NPO_04

X1

C59-109_27MHZ
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HDMI

DP
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PLACE AT BALLS

�����

����������

	���

����������

40 mil

40 mil
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IF_PLLVDD

IF_PLLVDD

IF_IOVDD

DEDP_D_AUX#_R
DEDP_D_AUX_R

DEDP_D#3_R
DEDP_D3_R

DEDP_D#2_R
DEDP_D2_R

DEDP_D#1_R
DEDP_D1_R

DEDP_D#0_R
DEDP_D0_R

IF_IOVDD

IF_IOVDD

MDP_E_AUX#_SDA
MDP_E_AUX_SCL

MDP_E#3_RE_R
MDP_E3_RE_R

MDP_E#2_RE_R
MDP_E2_RE_R

MDP_E#1_RE_R
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MDP_E#0_RE_R
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MDP_F3_RE_R

MDP_F#2_RE_R
MDP_F2_RE_R

MDP_F#1_RE_R
MDP_F1_RE_R

MDP_F#0_RE_R
MDP_F0_RE_R

GND

GND

3V3_RUN

PEX_VDD

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND
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PEX_VDD18,28,58

HDMI_DATA2P 17
HDMI_DATA2N 17
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HDMI_CTRLCLK 17
HDMI_CTRLDATA 17
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MDP_E1_RE 14

MDP_E0_RE 14

MDP_E_AUX_RE 14
MDP_E_AUX#_RE 14

MDP_F_AUX_RE 14
MDP_F_AUX#_RE 14

MDP_F#0_RE 14
MDP_F0_RE 14

MDP_F1_RE 14
MDP_F#1_RE 14

MDP_F#2_RE 14
MDP_F2_RE 14

MDP_F#3_RE 14
MDP_F3_RE 14

DEDP_D_AUX 3
DEDP_D_AUX# 3

DEDP_D#0 3
DEDP_D0 3

DEDP_D1 3
DEDP_D#1 3

DEDP_D#2 3
DEDP_D2 3

DEDP_D#3 3
DEDP_D3 3

MDP_E_AUX_SCL 14
MDP_E_AUX#_SDA 14

MDP_F_AUX_SCL 14
MDP_F_AUX#_SDA 14
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C882 0.1u_10V_X7R_04

R107

100K_04

C1020 0.1u_10V_X7R_04

8/21 IFPC

IFPC

TXD2

TXC
TXC

DVI/HDMI

TXD2

TXD1
TXD1

TXD0
TXD0

DP

G1I

COMMON
BGA1745

N16E-GT

BA12 IFPCD_IOVDD
BA11 IFPCD_IOVDD

BB12 IFPCD_PLLVDD

BB14 IFPCD_RSET

BC14IFPC_L0

BD14IFPC_L0

BF14IFPC_L1
BE14IFPC_L1

BD12IFPC_L2
BC12IFPC_L2

BD11IFPC_L3

BE11IFPC_L3

BG2IFPC_AUX_SCL
BF2IFPC_AUX_SDA

C234

4.7u_6.3V_X6S_06

C910 0.1u_10V_X7R_04

C241

0.1u_10V_X7R_04

C1021 0.1u_10V_X7R_04

R129

100K_04

C244

1u_6.3V_X6S_04

11/21 MIOA

G1M

COMMON
BGA1745

N16E-GT

AM1 MIOA_VREF

AJ8 MIOACAL_PU_GND

AJ9 MIOACAL_PD_VDDQ

AK11 VDD33
AJ11 VDD33
AJ10 VDD33

AJ3MIOA_CLKIN
AK2MIOA_CLKOUT
AK1MIOA_CLKOUT

AM4MIOA_DE
AK8MIOA_VSYNC

AJ1MIOA_HSYNC

AK5MIOA_CTL3

AK6MIOAD11
AM2MIOAD10

AK7MIOAD9

AM3MIOAD8
AK3MIOAD7
AK9MIOAD6
AJ4MIOAD5

AK4MIOAD4

AJ5MIOAD3
AJ6MIOAD2
AJ2MIOAD1
AJ7MIOAD0

C254

0.1u_10V_X7R_04

C1022 0.1u_10V_X7R_04

C845 0.1u_10V_X7R_04

C944 0.1u_10V_X7R_04
PLLVDD

RSET

9/21 IFPD

DVI/HDMI DP

IFPD

TXD2
TXD2

TXD1
TXD1

TXD0
TXD0

TXC
TXC

GM204   GK104

G1J

COMMON
BGA1745

N16E-GT

BA15 IFPD_IOVDD
BA14 IFPD_IOVDD

BB11 NC

BE12 NC

BG12IFPD_L0
BH12IFPD_L0

BJ12IFPD_L1

BJ11IFPD_L1

BH11IFPD_L2
BG11IFPD_L2

BG9IFPD_L3

BH9IFPD_L3

BG4IFPD_AUX_SCL

BF4IFPD_AUX_SDA

C258

0.1u_10V_X7R_04

C1023 0.1u_10V_X7R_04

C851 0.1u_10V_X7R_04

12/21 MIOB

G1L

COMMON
BGA1745

N16E-GT

AR1 MIOB_VREF

AR4 MIOBCAL_PU_GND

AR5 MIOBCAL_PD_VDDQ

AR11 VDD33
AN11 VDD33
AM11 VDD33

AM5MIOB_CLKIN
AN2MIOB_CLKOUT
AN3MIOB_CLKOUT

AR3MIOB_DE
AN7MIOB_VSYNC

AM7MIOB_HSYNC

AR8MIOB_CTL3

AR2MIOBD11
AN6MIOBD10

AR6MIOBD9

AN1MIOBD8
AN4MIOBD7
AR7MIOBD6
AN8MIOBD5

AN5MIOBD4

AN9MIOBD3
AM9MIOBD2
AM6MIOBD1
AM8MIOBD0

R131

*100K_04

R78 0_06

C940 0.1u_10V_X7R_04

C1024 0.1u_10V_X7R_04

R81 1K_1%_04

C240

4.7u_6.3V_X6S_06

R130

*100K_04

C945 0.1u_10V_X7R_04

C881 0.1u_10V_X7R_04

C235

1u_6.3V_X6S_04

C942 0.1u_10V_X7R_04

C880 0.1u_10V_X7R_04

10/21 IFPEF

TXD0

TXC

TXD2

TXD4

TXD5
TXD5

TXC

TXD0

TXD1

TXD3
TXD3

TXD4

TXD0

TXD1
TXD1

TXD2
TXD2

TXD1

TXD2

IFPE

TXD0

IFPF

TXC
TXC

DP

DP

DVI/HDMIDVI-DL

DVI/HDMI

G1K

COMMON
BGA1745

N16E-GT

BD9 IFPF_IOVDD

BC9 IFPF_IOVDD

BD8 IFPEF_IOVDD
BC8 IFPEF_IOVDD

BB9 IFPEF_PLLVDD

BF11 IFPEF_RSET

BF9IFPF_L0
BE9IFPF_L0

BJ9IFPF_L1

BJ8IFPF_L1

BH8IFPF_L2
BG8IFPF_L2

BJ6IFPF_L3

BH6IFPF_L3

BJ4IFPF_AUX_SCL

BH4IFPF_AUX_SDA

BE8IFPE_L0

BF8IFPE_L0

BF6IFPE_L1
BG6IFPE_L1

BD6IFPE_L2
BE6IFPE_L2

BD5IFPE_L3

BE5IFPE_L3

BG3IFPE_AUX_SCL
BH3IFPE_AUX_SDA

C224

0.1u_10V_X7R_04

C941 0.1u_10V_X7R_04

C884 0.1u_10V_X7R_04

7/21 IFPAB

LVDS/DVI/HDMI

DPA_L1

DPA_L3

DPB_L0

DPB_L3

DPB_L2

DPB_L1

DPA_L0

DPA_L2

DP

IFPAB

GK104        GM204

NC
NC

NC
NC

G1H

BGA1745
COMMON

N16E-GT

BB18 IFPB_IOVDD
BA18 IFPB_IOVDD

BA17 IFPAB_IOVDD

BB17 IFPAB_IOVDD

BB15 IFPAB_PLLVDD

BE18 IFPAB_RSET

BJ17IFPB_TXD7
BJ18IFPB_TXD7

BH17IFPB_TXD6
BG17IFPB_TXD6

BG15IFPB_TXD5

BH15IFPB_TXD5

BJ15IFPB_TXD4

BJ14IFPB_TXD4

BH18IFPB_TXC
BG18IFPB_TXC

BD17IFPA_TXD3
BC17IFPA_TXD3

BF17IFPA_TXD2
BE17IFPA_TXD2

BD15IFPA_TXD1

BC15IFPA_TXD1

BH14IFPA_TXD0

BG14IFPA_TXD0

BC18IFPA_TXC
BD18IFPA_TXC

BE15IFPB_AUX_SCL
BF15IFPB_AUX_SDA

BJ5IFPA_AUX_SCL

BG5IFPA_AUX_SDA

R807

100K_04

C1015 0.1u_10V_X7R_04

C946 0.1u_10V_X7R_04

C915 0.1u_10V_X7R_04

C245

0.1u_10V_X7R_04 C885 0.1u_10V_X7R_04

.L5
HCB1608KF-300T60

C1016 0.1u_10V_X7R_04

C943 0.1u_10V_X7R_04

C879 0.1u_10V_X7R_04

R808

100K_04

C1017 0.1u_10V_X7R_04

C947 0.1u_10V_X7R_04

C878 0.1u_10V_X7R_04

R84 1K_1%_04 R103

100K_04

C1018 0.1u_10V_X7R_04

C883 0.1u_10V_X7R_04

R128

100K_04

C1019 0.1u_10V_X7R_04

C236

0.1u_10V_X7R_04
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MISC: GPIO, I2C, and ROM

VBIOS ROM
(OPTIMUS)

MULTI-LEVEL STRAPS

Setting RAM type

Setting RAM type

VGA_ROM_SCLK

VGA_ROM_SI

VGA_ROM_SO

Rg

Ri

Rk

Rm

Ro Rp

Rn

Rl

Rj

Rh

Rb

RfRe

Ra

RdRc

STRAP 0

STRAP 1

STRAP 2

STRAP 3

STRAP 4

N16 ES

PH

N16 ES

PL
LocationStrap pin

X

X

X

X

X

X

X

X

X

X

X

4.99K

20K

Location

Rf

Re

Rd

K4G41325FC-HC03(256X16) Rd=20K

Rc Rg Ri Rk Rm Ro

RpRnRlRjRh

4.99K

49.9K

X

NV LM

HDMI

DP_E DP_F

FROM HDMI REDRIVER FROM DP REDRIVER

FROM DP REDRIVER

��������	�
�
��������	�
�

L :PORT1 (INTEL)
H: PORT2 (NV) 

VBIOS ROM
(DGPU)

FOR G-SYNC

FOR DGPU

R83

R104

R98

R82

R127

R132

R106

R119

R102

R88

R105

R99

R90

R122

R123

R133

K4G80325FB-HC03/HC28 (512X16) Rc=30.1K

D01AD02

D01A

P6x0RG, P6x0RE VRAM=K4G80325FB-HC03
P6x0RG1, P6x0RE1, P6x0RA VRAM=K4G41325FC-HC03

D03

JTAG_TRST*

STRAP0
STRAP1
STRAP2
STRAP3
STRAP4

VGA_ROM_CS#

VGA_ROM_SO

IVGA_ROM_SI

IVGA_ROM_CS#_R

IVGA_ROM_SCLK

VGA_ROM_SI

VGA_ROM_SCLK

VGA_ROM_SCLK

VGA_ROM_SI
STRAP0

STRAP1

STRAP2

STRAP3

STRAP4

GPIO12_AC_DETECT_R

SMC_VGA_THERM

I2CC_SCL_R
I2CC_SDA_R

SMD_VGA_THERM

I2CB_SDA
I2CB_SCL

SMD_VGA_THERM1
SMC_VGA_THERM1

GPIO9_THERM_ALERT#

GPU_PEX_RST#

GPU_PEX_RST#

GPIO10_ALT_MEM_VREF

I2CC_SCL
I2CC_SDA

GPU_PEX_RST#

GPIO1_GC6_FB_EN

GPIO6_PSI

GPIO9_THERM_ALERT#

GPIO0_NVVDD_PWM_VID

3V3_MAIN_EN

GPU_PEX_RST_HOLD#

SYS_PEX_RST_MON#

GPU_PEX_RST#

GPU_PEX_RST_HOLD#

GPIO2_GPU_EVENT#

OVERT

GPIO3_OC_WARN#

OVERT

SYS_PEX_RST_MON#
GPIO15_IFPC_HPD_R

GPIO15_IFPC_HPD_R

GPU_PEX_RST#

GPIO18_IFPE_HPD_R GPIO8_IFPF_HPD_R

GPU_PEX_RST# GPU_PEX_RST#

GPIO8_IFPF_HPD_R

GPIO18_IFPE_HPD_R

FRAME_LOCK#

GPIO12_AC_DETECT_R

OVERT

GPIO10_ALT_MEM_VREF

GPIO6_PSI

GPIO12_AC_DETECT_R

FRAME_LOCK#

GPIO3_OC_WARN#

3V3_MAIN_EN

GPIO9_THERM_ALERT#

SMC_VGA_THERM1

SMD_VGA_THERM1

I2CB_SDA
I2CB_SCL

I2CA_SDA
I2CA_SCL

I2CC_SCL
I2CC_SDA

VGA_ROM_CS#

VGA_ROM_SO

ST
R

AP
_C

AL
PD

_M
IS

C

IVGA_ROM_SO
DVGA_ROM_SO

IVGA_ROM_CS#
DVGA_ROM_CS#

IVGA_ROM_CS#

VGA_ROM_SI

VGA_ROM_SCLK
IVGA_ROM_SO

DVGA_ROM_SI

DVGA_ROM_CS#_R

DVGA_ROM_SCLK

DVGA_ROM_CS#

VGA_ROM_SI

VGA_ROM_SCLK
DVGA_ROM_SO

IVGA_ROM_SO_R

DVGA_ROM_SO_R

GND

3V3_RUN

3V3_RUN

GND

3V3_RUN

GND

3V3_AON

3V3_AON

3V3_AON

3V3_AON

3V3_AON

3.3V VDD3

3V3_AON 3V3_AON 3V3_AON

3V3_AON

3V3_AON

3V3_AON

3V3_AON

3V3_RUN

GND
3V3_RUN

3V3_RUN

3V3_RUN

GND

3V3_RUN

GND

SMC_VGA_THERM 48

SMD_VGA_THERM 48

3.3V2,13,41,42,43,44,49,51,52,54,55,58,59,60
3V3_RUN23,28,29,31,36,58,59

3V3_AON3,18,31,58

GPU_PEX_RST# 3,18

dGPU_GPIO8_OVERT 48

d_GPIO9_ALERT_FAN 48

GPIO10_ALT_MEM_VREF 20,21,24,25

I2CC_SDA 58
I2CC_SCL 58

GPIO6_PSI 59

GPIO24_DVS 60

PERSTB#36

GPU_EVENT# 36

GPIO0_NVVDD_PWM_VID 59
GC6_FB_EN 36,60

GPIO3_OC_WARN# 58

GPIO9_THERM_ALERT# 59

VDD35,30,32,35,38,40,44,48,50,51,53,54,55,56,57,58

3V3_MAIN_EN 58

MDP_E_HPD_RE 14,36

MDP_F_HPD_RE 14,36

HDMI_HPD 17,36

GPIO17_IFPD_HPD_R 3

FRAME_LOCK# 13

VGA_ENAVDD 13

VGA_BKLTEN 13

VGA_BKLPWM 13

AC/BATL# 56

VBATT_BOOST# 48

I2CA_SDA 28
I2CA_SCL 28

VDD35,30,32,35,38,40,44,48,50,51,53,54,55,56,57,58

PS8331_SW 3,13,36,51
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R523 0_04

R537

10K_04

R108
1.8K_1%_04

R349

4.7K_04

R519 100K_04

R105
*4.99K_1%_04

U4
MC74VHC1G08DFT2G

1

2

5

4

3

R1848 0_04

R127
45.3K_1%_04

R363

0_04

R545
100K_04

R543 10K_04

R95

10K_04

R135 33_04

R542
100K_04

R540 *0_04

R548
100K_04

R82
*45.3K_1%_04

C741
0.1u_10V_X7R_04

R133
20K_1%_04

R524 10K_04

C739
0.1u_10V_X7R_04

R532 33_04

R80 *0_04

R1846 0_04

Q42
2N3904

B

E C

R89

40.2K_1%_04

R550 *0_04

R98
*45.3K_1%_04

R533 33_04

R104
*4.99K_1%_04

R93 100K_04

R97 10K_04

C1723
0.1u_16V_Y5V_04

R83
*34.8K_1%_04

R549 *0_04

R544 *0_04

R536 0_04

R102
*4.99K_1%_04

C267
0.1u_16V_Y5V_04

15/21 MISC_2

G1O

COMMON

BGA1745

N16E-GT

BB7 MULTISTRAP_REF0_GND

BB6 STRAP4
BA8 STRAP3
BA7 STRAP2

AW8 STRAP1

BA6 STRAP0

AW9BUFRST

BA2ROM_SCLK
BA4ROM_SO
BA5ROM_SI

BA3ROM_CS

R114
1.8K_1%_04

R553 1K_04

R1845 33_04

R90
*45.3K_1%_04

R546

*0_04

R119
*30.1K_1%_04

R121
1.8K_1%_04

R525 *10K_04

Q37
2SK3018S3

G

DS

R99
*4.99K_1%_04

R1844 33_04

R123
*4.99K_1%_04

INS53767385
SO8

U35SO8
COMMON

GD25D10BTIGR
6-04-02510-A91

1 CS

2 SO

3 WP

4GND

5 SI

6 SCK

7 HOLD 8VCC

R134 *10K_04

R539

2.2K_04

R125
1.8K_1%_04

C742
0.1u_10V_X7R_04

R1847 33_04

R1849 *10K_04

R529 *0_04

U118

PI5A3158BZAE
P/N = 6-03-53158-0J1

0B0
2

1B0
11

S0
10

0B1
5

1B1
8

S1
7

VCC
12

A0
1

GND
3

VCC
9

GND
6 A1
4

R124 33_04

R538

2.2K_04

R552 1K_04

R498 10K_04

R88
*4.99K_1%_04

U34

74AHC1G32GW

4

5
3

1

2

R535 10K_04

R1843

10K_04

R551 *0_04

R132 *4.99K_1%_04

R547

0_04

R100 0_04

C17320.1u_16V_Y5V_04

R835 10K_04

GK104     GM204

GPIO8

GPIO8_NC

13/21 MISC_1

GPIO27_NC
GPIO26_NC
GPIO25_NC

GM204 GK104

G1N

COMMON
BGA1745

N16E-GT

BF21 JTAG_TRST

BH20 JTAG_TDO
BG20 JTAG_TDI
BF20 JTAG_TMS
BJ20 JTAG_TCK

BF1 THERMDP

BE1 THERMDN

AV7 OVERT

AN10GPIO27

AR10GPIO26
AV9GPIO25
AT2GPIO24
AV3GPIO23

AR9GPIO22

AT3GPIO21
AV5GPIO20
AT8GPIO19
AW3GPIO18

AW6GPIO17

AW2GPIO16
AV6GPIO15
AW5GPIO14
AT5GPIO13

AV4GPIO12

AV2GPIO11
AT6GPIO10
AW7GPIO9
AV8GPIO8

AT10GPIO7

AT1GPIO6
AT4GPIO5
AW1GPIO4
AW4GPIO3

AV1GPIO2

AT7GPIO1
AT9GPIO0

BB4I2CB_SDA
BB5I2CB_SCL

BD1I2CC_SDA

BD2I2CC_SCL

BE3I2CS_SDA

BF3I2CS_SCL

R113 33_04

R115

10K_04

R518
10K_04

S D

G Q39B
MTDK5S6R

5

34

R554 1K_04

Q6
2SK3018S3

G
DS

Q41
2N3904

B

E C

R1850 10K_04

R526 2.2K_04

R106
49.9K_1%_04

R122 4.99K_1%_04

S D

G Q39A
MTDK5S6R2

61

Q40
2N3904

B

E C

R345

4.7K_04

INS118597607
SO8

U119SO8
COMMON

GD25Q21BTIGR
6-04-02521-A70

1 CS

2 SO

3 WP

4GND

5 SI

6 SCK

7 HOLD 8VCC

D3 RB751V-40(lision)A C

R534 10K_04

R527 2.2K_04

R360

*0_04

R541 *0_04
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Sheet 31 of 79
GPU NVVDD, 

FBVDDQ, GND

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

A A

B B

C C

D D

GPU NVVDD, FBVDDQ, AND GND

D01ADel test point

FBVDDQ_SENSEFBVDDQ_SENSE_R49

FBVDDQ_SENSE_RTN

FB_CAL_PD_VDDQ

FB_CAL_PU_GND

FB_CAL_TERM_GND

FB_CLAMP_GPU

GND GND GND GND

NVVDD NVVDD
NVVDD

NVVDD

FBVDDQ FBVDDQ

GND

GND

FBVDDQ

GND

GND

GND

3V3_RUN

3V3_AON

3V3_RUN23,28,29,30,36,58,59

FBVDDQ_SENSE 58,60

FBVDDQ_SENSE_RTN 58,60

3V3_AON3,18,30,58
FBVDDQ19,20,21,22,23,24,25,26,27,60
NVVDD27,59,60
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20/21 FBVDDQ

G1U

BGA1745

COMMON

N16E-GT

J42 FBVDDQ
J39 FBVDDQ
J38 FBVDDQ
H43 FBVDDQ

H42 FBVDDQ

H41 FBVDDQ
G42 FBVDDQ
G41 FBVDDQ
F45 FBVDDQ

F44 FBVDDQ

F42 FBVDDQ
E45 FBVDDQ
E44 FBVDDQ
D46 FBVDDQ

D45 FBVDDQ

D44 FBVDDQ
C47 FBVDDQ
C46 FBVDDQ
C45 FBVDDQ

B47 FBVDDQ

AN40 FBVDDQ
AM40 FBVDDQ
AM39 FBVDDQ
AK39 FBVDDQ

AG39 FBVDDQ

AF39 FBVDDQ
AF11 FBVDDQ
AD39 FBVDDQ
AD10 FBVDDQ

AC11 FBVDDQ

AA39 FBVDDQ

R47FB_CALTERM_GND

R48FB_CAL_PU_GND

P40FB_CAL_PD_VDDQ

AF10PROBE_FB_GND

AG11PROBE_FBVDDQ

R39FB_VREF

BB48FB_CLAMP

R49FBVDDQ_SENSE

Y40FBVDDQ
Y11FBVDDQ
V40FBVDDQ
V39FBVDDQ

V11FBVDDQ

U39FBVDDQ
U11FBVDDQ
R40FBVDDQ
R11FBVDDQ

P39FBVDDQ

P11FBVDDQ
L41FBVDDQ
L35FBVDDQ
L33FBVDDQ

L32FBVDDQ

L30FBVDDQ
L29FBVDDQ
L27FBVDDQ
L24FBVDDQ

L23FBVDDQ

L20FBVDDQ
L18FBVDDQ
L17FBVDDQ
L15FBVDDQ

L14FBVDDQ

K32FBVDDQ
K30FBVDDQ
K29FBVDDQ
K26FBVDDQ

K24FBVDDQ

J43FBVDDQ

18/21 VDD_1/2

G1R

COMMON

BGA1745

N16E-GT

AH29 VDD
AH27 VDD
AH25 VDD

AH23 VDD

AH21 VDD
AH19 VDD
AH17 VDD
AH15 VDD

AG32 VDD

AG30 VDD
AG28 VDD
AG26 VDD
AG24 VDD

AG22 VDD

AG20 VDD
AG18 VDD
AG16 VDD
AG14 VDD

AF31 VDD

AF29 VDD
AF27 VDD
AF25 VDD
AF23 VDD

AF21 VDD

AF19 VDD
AF17 VDD
AF15 VDD
AE32 VDD

AE30 VDD

AE28 VDD
AE26 VDD
AE24 VDD
AE22 VDD

AE20 VDD

AE18 VDD
AE16 VDD
AE14 VDD
AD31 VDD

AD29 VDD

AD27 VDD
AD25 VDD
AD23 VDD
AD21 VDD

AD19 VDD

AD17 VDD
AD15 VDD
AC32 VDD
AC30 VDD

AC28 VDD

AC26 VDD
AC24 VDD
AC22 VDD
AC20 VDD

AC18 VDD

AC16 VDD
AC14 VDD
AB31 VDD
AB29 VDD

AB27 VDD

AB25 VDD
AB23 VDD
AB21 VDD
AB19 VDD

AB17 VDD

AB15 VDD
AA32 VDD
AA30 VDD
AA28 VDD

AA26 VDD

AA24 VDD
AA22 VDD
AA20 VDD
AA18 VDD

AA16 VDD

AA14 VDD

Y31VDD
BA38VDD
BA37VDD

BA36VDD

AY45VDD
AY42VDD
AY36VDD
AW45VDD

AW44VDD

AW43VDD
AW42VDD
AW41VDD
AW37VDD

AW36VDD

AW35VDD
AV44VDD
AV43VDD
AV42VDD

AV41VDD

AU42VDD
AU41VDD
AU39VDD
AT41VDD

AT40VDD

AT39VDD
AR41VDD
AR40VDD
AR39VDD

AP39VDD

AN39VDD
AM32VDD
AM31VDD
AM29VDD

AM27VDD

AM25VDD
AM23VDD
AM21VDD
AM19VDD

AM17VDD

AM15VDD
AL32VDD
AL30VDD
AL28VDD

AL26VDD

AL24VDD
AL22VDD
AL20VDD
AL18VDD

AL16VDD

AL14VDD
AK31VDD
AK29VDD
AK27VDD

AK25VDD

AK23VDD
AK21VDD
AK19VDD
AK17VDD

AK15VDD

AJ32VDD
AJ30VDD
AJ28VDD
AJ26VDD

AJ24VDD

AJ22VDD
AJ20VDD
AJ18VDD
AJ16VDD

AJ14VDD

AH31VDD

C749

4.7u_6.3V_X6S_06

C199

0.1u_10V_X7R_04

C217

1u_6.3V_X6S_04

16/21 GND_1/2

G1P

COMMON

BGA1745

N16E-GT

AJ23 GND

AJ21 GND
AJ19 GND
AJ17 GND
AJ15 GND

AH9 GND

AH8 GND
AH5 GND

AH48 GND
AH46 GND

AH45 GND

AH42 GND
AH41 GND
AH4 GND

AH39 GND

AH32 GND

AH30 GND
AH28 GND
AH26 GND
AH24 GND

AH22 GND

AH20 GND
AH2 GND

AH18 GND
AH16 GND

AH14 GND

AH11 GND
AG31 GND
AG29 GND
AG27 GND

AG25 GND

AG23 GND
AG21 GND
AG19 GND
AG17 GND

AG15 GND

AF32 GND
AF30 GND
AF28 GND
AF26 GND

AF24 GND

AF22 GND
AF20 GND
AF18 GND
AF16 GND

AF14 GND

AE9 GND
AE8 GND
AE5 GND

AE48 GND

AE46 GND

AE45 GND
AE42 GND
AE41 GND
AE4 GND

AE39 GND

AE31 GND
AE29 GND
AE27 GND
AE25 GND

AE23 GND

AE21 GND
AE2 GND

AE19 GND
AE17 GND

AE15 GND

AE11 GND
AD32 GND
AD30 GND
AD28 GND

AD26 GND

AD24 GND
AD22 GND
AD20 GND
AD18 GND

AD16 GND

AD14 GND
AC31 GND
AC29 GND
AC27 GND

AC25 GND

AC23 GND
AC21 GND
AC19 GND
AC17 GND

AC15 GND

AB9 GND
AB8 GND
AB5 GND

AB48 GND

AB46 GND

AB45 GND
AB42 GND
AB41 GND
AB4 GND

AB39 GND

AB32 GND
AB30 GND
AB28 GND
AB26 GND

AB24 GND

AB22 GND
AB20 GND
AB2 GND

AB18 GND

AB16 GND

AB14 GND
AB11 GND
AA31 GND
AA29 GND

AA27 GND

AA25 GND
AA23 GND
AA21 GND
AA19 GND

AA17 GND

AA15 GND
A48 GND
A47 GND
A3 GND

A2 GND

BB21GND
AW24GND
Y32GND

BB31GND

BB29GND
BB28GND
BB26GND
BB25GND

BB23GND

BB22GND
BB19GND
BB16GND
BB13GND

BB10GND

BA34GND
BA31GND
BA28GND
BA25GND

BA22GND

BA19GND
BA16GND
BA13GND
B7GND

B49GND

B48GND
B45GND
B43GND
B40GND

B37GND

B34GND
B31GND
B28GND
B25GND

B22GND

B2GND
B19GND
B16GND
B13GND

B10GND

B1GND
AY8GND
AY5GND
AY48GND

AY46GND

AY4GND
AY2GND
AW34GND
AW31GND

AW29GND

AW25GND
AW22GND
AW19GND
AW16GND

AW13GND

AU9GND
AU8GND
AU5GND
AU48GND

AU46GND

AU45GND
AU4GND
AU2GND
AU11GND

AT42GND

AP9GND
AP8GND
AP5GND
AP48GND

AP46GND

AP45GND
AP42GND
AP41GND
AP4GND

AP2GND

AP11GND
AM30GND
AM28GND
AM26GND

AM24GND

AM22GND
AM20GND
AM18GND
AM16GND

AM14GND

AL9GND
AL8GND
AL5GND
AL48GND

AL46GND

AL45GND
AL42GND
AL41GND
AL4GND

AL39GND

AL31GND
AL29GND
AL27GND
AL25GND

AL23GND

AL21GND
AL2GND
AL19GND
AL17GND

AL15GND

AL11GND
AK32GND
AK30GND
AK28GND

AK26GND

AK24GND
AK22GND
AK20GND
AK18GND

AK16GND

AK14GND
AJ31GND
AJ29GND
AJ27GND

AJ25GND

19/21 VDD_2/2

G1T

BGA1745

COMMON

N16E-GT

BH47 VDD
BH46 VDD
BH45 VDD

BH44 VDD

BH43 VDD
BH42 VDD
BH41 VDD
BH40 VDD

BH39 VDD

BG49 VDD
BG48 VDD
BG47 VDD
BG46 VDD

BG45 VDD

BG44 VDD
BG42 VDD
BG41 VDD
BG39 VDD

BF49 VDD

BF48 VDD
BF47 VDD
BF46 VDD
BF45 VDD

BF44 VDD

BF43 VDD
BF42 VDD
BF41 VDD
BF40 VDD

BF39 VDD

BF38 VDD
BE49 VDD
BE48 VDD
BE47 VDD

BE46 VDD

BE45 VDD
BE44 VDD
BE43 VDD
BE42 VDD

BE41 VDD

BE40 VDD
BE39 VDD
BE38 VDD
BD49 VDD

BD48 VDD

BD47 VDD
BD46 VDD
BD45 VDD
BD44 VDD

BD42 VDD

BD41 VDD
BD39 VDD
BD38 VDD
BC46 VDD

BC45 VDD

BC42 VDD
BC41 VDD
BC39 VDD
BC38 VDD

BB47 VDD

BB46 VDD
BB45 VDD
BB44 VDD
BB43 VDD

BB42 VDD

BB41 VDD
BB40 VDD
BB39 VDD
BB38 VDD

BB37 VDD

BA46 VDD
BA45 VDD
BA44 VDD
BA43 VDD

BA42 VDD

BA39 VDD

Y29VDD
Y27VDD
Y25VDD

Y23VDD

Y21VDD
Y19VDD
Y17VDD
Y15VDD

W32VDD

W30VDD
W28VDD
W26VDD
W24VDD

W22VDD

W20VDD
W18VDD
W16VDD
W14VDD

V31VDD

V29VDD
V27VDD
V25VDD
V23VDD

V21VDD

V19VDD
V17VDD
V15VDD
U32VDD

U30VDD

U28VDD
U26VDD
U24VDD
U22VDD

U20VDD

U18VDD
U16VDD
U14VDD
T31VDD

T29VDD

T27VDD
T25VDD
T23VDD
T21VDD

T19VDD

T17VDD
T15VDD
R32VDD
R30VDD

R28VDD

R26VDD
R24VDD
R22VDD
R20VDD

R18VDD

R16VDD
R14VDD
P31VDD
P29VDD

P27VDD

P25VDD
P23VDD
P21VDD
P19VDD

P17VDD

P15VDD
BJ48VDD
BJ47VDD
BJ46VDD

BJ45VDD

BJ44VDD
BJ42VDD
BJ41VDD
BJ39VDD

BH49VDD

BH48VDD

C191

0.1u_10V_X7R_04

R488 0_04

R45
10K_04

R51 40.2_1%_04

R512 60.4_1%_04

17/21 GND_2/2

G1Q

COMMON

BGA1745

N16E-GT

J31 GND

J28 GND
J25 GND
J22 GND
J19 GND

J16 GND

J13 GND
H8 GND

H40 GND
H37 GND

H34 GND

H31 GND
H28 GND
H25 GND
H22 GND

H19 GND

H16 GND
H13 GND
H10 GND
G5 GND

G48 GND

G46 GND
G45 GND
G4 GND
G2 GND

F6 GND

E7 GND
E5 GND

E48 GND
E46 GND

E43 GND

E40 GND
E37 GND
E34 GND
E31 GND

E28 GND

E25 GND
E22 GND
E19 GND
E16 GND

E13 GND

E10 GND
D7 GND

D43 GND
D40 GND

D4 GND

D37 GND
D34 GND
D31 GND
D28 GND

D25 GND

D22 GND
D19 GND
D16 GND
D13 GND

D10 GND

C49 GND
C3 GND
C1 GND

BJ3 GND

BJ2 GND

BH7 GND
BH5 GND

BH37 GND
BH34 GND

BH31 GND

BH28 GND
BH25 GND
BH22 GND
BH2 GND

BH19 GND

BH16 GND
BH13 GND
BH10 GND
BH1 GND

BG1 GND

BF7 GND
BF5 GND

BF37 GND
BF36 GND

BF35 GND

BF34 GND
BF33 GND
BF32 GND
BF31 GND

BF30 GND

BF29 GND
BF28 GND
BF27 GND
BF26 GND

BF25 GND

BF24 GND
BF23 GND
BF22 GND
BF19 GND

BF16 GND

BF13 GND
BF10 GND
BE7 GND
BE4 GND

BE37 GND

BE36 GND
BE33 GND
BE30 GND
BE27 GND

BE24 GND

BE21 GND
BE2 GND

BE19 GND
BE16 GND

BE13 GND

BE10 GND
BC5 GND

BC48 GND
BC4 GND

BC2 GND

BB8 GND
BB36 GND
BB35 GND
BB34 GND

BB32 GND

J37GND

J34GND
Y30GND
Y28GND
Y26GND

Y24GND

Y22GND
Y20GND
Y18GND
Y16GND

Y14GND

W9GND
W8GND
W5GND
W48GND

W46GND

W45GND
W42GND
W41GND
W4GND

W39GND

W31GND
W29GND
W27GND
W25GND

W23GND

W21GND
W2GND
W19GND
W17GND

W15GND

W11GND
V32GND
V30GND
V28GND

V26GND

V24GND
V22GND
V20GND
V18GND

V16GND

V14GND
U31GND
U29GND
U27GND

U25GND

U23GND
U21GND
U19GND
U17GND

U15GND

T9GND
T8GND
T5GND
T48GND

T46GND

T45GND
T42GND
T41GND
T4GND

T39GND

T32GND
T30GND
T28GND
T26GND

T24GND

T22GND
T20GND
T2GND
T18GND

T16GND

T14GND
T11GND
R31GND
R29GND

R27GND

R25GND
R23GND
R21GND
R19GND

R17GND

R15GND
P32GND
P30GND
P28GND

P26GND

P24GND
P22GND
P20GND
P18GND

P16GND

P14GND
N9GND
N8GND
N5GND

N48GND

N46GND
N45GND
N42GND
N41GND

N4GND

N39GND
N2GND
N11GND
L37GND

L34GND

L31GND
L28GND
L25GND
L22GND

L19GND

L16GND
L13GND
K8GND
K5GND

K48GND

K46GND
K45GND
K42GND
K4GND

K2GND

R510 40.2_1%_04

R511 0_04

GK104   GM204

21/21 NC/3V3

3V3MISC

3V3MISC

G1S

COMMON

BGA1745

N16E-GT

BF18 NC

BF12 NC
BC11 NC
AY14 NC
AM10 NC

AK10 NC

AW143V3AUX_NC

AY173V3_AON

AW173V3_AON

AY15VDD33

AW15VDD33

C730

4.7u_6.3V_X6S_06

C731

1u_6.3V_X6S_04

C736

0.1u_10V_X7R_04
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PCH 1/9

5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

RTC Wake UP
RTC Wake UP

For ITE IT8587B Test

BIOS + ME ROM 8MB

BOOT HALT
ENABLE:LOW
(INTERNAL WEAK PD)

CONSENT STRAP
ENABLE:LOW
(INTERNAL WEAK PU)

JTAG ODT
DISABLE:LOW
(INTERNAL WEAK PU)

PESONALITY STRAP
ENABLE:LOW
(INTERNAL WEAK PU)

ESPI FLASH SHARING MODE
MASTER ATTACHED FLASH SHARING:LOW
SLAVE ATTACEHD FLASH SHARING:HIGH
(INTERNAL WEAK PD)

GPP_G_14_GSXDIN:
DMI AC COUPLING FULL VOLTAGE MODE
WHEN SAMPLED LOW

SPI_* = 1"~6.5" SPI_* = 1"~6.5"

64MPRMC
GD:6-04-02564-492
WINBOND: 6-04-02564-491
64M
GD:6-04-02564-A75
MXIC:6-04-25647-490

D01A

D01A

D01A

D02

D02

D02D02

D02 D02

D02

SPI_SI_M

SPI_SO_M

SPI_SI_R

SPI_SO_R

SPI_SI_B

SPI_SO_B

SPI_SCLK_M SPI_SCLK_RSPI_SCLK_B

SPI_CS_1#

SPI_SI_R

SPI_SO_R

SPI_SCLK_R

SPI_CS_0#

HSPI_CE#
SPI_CS_1#

SPI_WP1# SPI_CS1#

SPI_HOLD1#

HSPI_MSO
HSPI_SCLK

SPI_SI_R

SPI_SCLK_R
SPI_SO_R

HSPI_MSI

SPI_CS_0#

SPI_WP# SPI_CS0#

SPI_HOLD#

SPI_SI_R
SPI_SO_R
SPI_CS_0#
SPI_SCLK_R
SPI_CS_1#

SPI_CS2#

SPI_IO2
SPI_IO3

SPI_WP#

SPI_WP1#

SPI_HOLD#

SPI_HOLD1#

SPI_SI_R

SPI_IO2

SPI_SO_R

SPI_IO3

GPP_H_12

GPP_H_12

SML4ALERT#
SML4DATA
SML4CLK
SML3ALERT#
SML3DATA
SML3CLK

SML2DATA
SML2CLK

GPP_G_14_GSXDIN

EXTTS_SNI_DRV0_PCH

EXTTS_SNI_DRV1_PCH

TCH_PNL_INTR_N
BT_RF_KILL_R_N

VCC_RTC

SPI_3.3V

SPI_3.3V

VDD3

SPI_3.3V

SPI_3.3V

SPI_3.3V

SPI_3.3V

3.3VA

SPI_3.3V

3.3VA

3.3VS

HSPI_CE#48

HSPI_MSI48
HSPI_MSO48
HSPI_SCLK48

PLT_RST# 36

VDD3 5,30,35,38,40,44,48,50,51,53,54,55,56,57,58
3.3VS 3,9,10,11,12,13,14,15,16,17,34,35,36,37,38,40,43,44,45,46,48,49,50,51,54,59,61,63
VCC_RTC 35,38

LAN_WAKEUP#48,51

3.3VA 5,33,34,35,36,38,40,54
SPI_3.3V 38 Title
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C959

0.1u_16V_Y5V_04

R697 *33_04

R662

*20K_04

R660 *100K_04

R582 330K_04

R688

*4.7K_04

PJ39 1mm
12

R649 33_04

R669

*4.7K_04

R741 *33_04

R267 *10K_04

R736 *33_04

R747 33_04

SPT-H_PCH

REV = 1.31 OF 12

U114A

QJHT-S

INTRUDER#
BE11

GPP_H10/SML2CLK
BD34GPP_H11/SML2DATA
AW35GPP_H12/SML2ALERT#
BD35GPP_H13/SML3CLK
BC35GPP_H14/SML3DATA
BA35GPP_H15/SML3ALERT#
BB36GPP_H16/SML4CLK
BD39GPP_H17/SML4DATA
BE34GPP_H18/SML4ALERT#
BC36

GPP_B4/CPU_GP3
BD24GPP_B3/CPU_GP2
BC23GPP_E7/CPU_GP1
AE44GPP_E3/CPU_GP0
AF41

GPP_G14/GSXDIN
R42GPP_G13/GSXSLOAD
R36GPP_G12/GSXDOUT
R39GPP_G16/GSXCLK
P43

GPP_B13/PLTRST#
BB27

GPP_D21/SPI1_IO2
AG44 GPP_D22/SPI1_IO3
AH43 GPP_D2/SPI1_MISO
AN38 GPP_D3/SPI1_MOSI
AN41 GPP_D0/SPI1_CS#
AL39 GPP_D1/SPI1_CLK
AN36

SPI0_CS2#
AT31 SPI0_IO3
BD30 SPI0_IO2
BC29

SPI0_CS1#
AW31 SPI0_CLK
BC31 SPI0_CS0#
BD31 SPI0_MISO
BE30 SPI0_MOSI
BB29

TP1
AN17 TP2
AR19

RSVD
AE17 RSVD
AF17 RSVD
AG14 RSVD
AG15

GPP_A11/PME#
BD17

GPP_G15/GSXSRESET#
R41

R743 0_04

R1811 8.2K_04

R752 0_04

R744 3.3K_1%_04

R720 *100K_04

R592 *0_04

R689

*20K_04

R731 *0_04

U45

*GD25B32B

CE#
1

SO
2

WP#
3

VSS
4

SI
5

SCK
6

HOLD#
7

VDD
8

C920

*0.1u_16V_Y5V_04
R746 3.3K_1%_04

R663

*4.7K_04

R281 *2.2K_04

R735 0_04

R728 *0_04

R664

*20K_04

R648 *33_04

R1810 8.2K_04

R733 *3.3K_1%_04

R737 *3.3K_1%_04

R718

*1K_04

R748 0_04

R710 *1K_04

U46

GD25B64CSIGR

CE#
1

SO
2

WP#
3

VSS
4

SI
5

SCK
6

HOLD#
7

VDD
8

R655

*4.7K_04

R656

*20K_04

R751 33_04

R698 33_04

R742 0_04

R1812 10K_04

R738 *33_04

R719

*20K_04

R714 *10K_04

R745 33_04
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DFX TEST MODE
XTAL INPUT IS SINGLE ENDED
 IF SAMPLED LOW ELSE DIFFERENTIAL

RING OSCILLATOR BYPASS

XTAL INPUT FREQUENCY[0]

XTAL INPUT FREQUENCY[1]

USB3 PORT5, !

FINGER
NGFF WLAN+BT
CCD

NGFF 3G+MSATA

USB2 COMP RES: PLACE WITHIN 1 INCH
DESIGN NOTE:

USB3 PORT1, N,  C h a r g e r

USB3 PORT3, O!
USB3 PORT4, OP

D01A

D01A

Del test point D01A

D01ADel test point

PCIECOMP_N
PCIECOMP_P

VISACH2_D3

VISACH2_D3

USB_OC0#

USB_OC0#
USB_OC1#
USB_OC2#

USB_OC1#

USB_OC2#
USB2_COMP
USB2_VBUSSENSE

USB2_ID

USB_OC4#
USB_OC5#
USB_OC6#
USB_OC7#

USB_OC5#
USB_OC6#
USB_OC7#
USB_OC4#

USB_OC0#
USB_OC1#
VISACH2_D3
USB_OC2#

3.3VA

DMI_MT_IR_0_DN2
DMI_MT_IR_0_DP2

DMI_MT_IR_1_DN2
DMI_MT_IR_1_DP2

DMI_MT_IR_2_DN2
DMI_MT_IR_2_DP2

DMI_MT_IR_3_DN2
DMI_MT_IR_3_DP2

DMI_IT_MR_0_DN2
DMI_IT_MR_0_DP2

DMI_IT_MR_1_DN2
DMI_IT_MR_1_DP2

DMI_IT_MR_2_DN2
DMI_IT_MR_2_DP2

DMI_IT_MR_3_DN2
DMI_IT_MR_3_DP2

USB_PN4 51
USB_PP4 51

USB_PP1 42
USB_PN1 42

USB_PN3 51
USB_PP3 51

PCIE_TXP5_GLAN51
PCIE_TXN5_GLAN51
PCIE_RXP5_GLAN51
PCIE_RXN5_GLAN51

PCIE_TXP6_WLAN44
PCIE_TXN6_WLAN44
PCIE_RXP6_WLAN44
PCIE_RXN6_WLAN44

PCIE_TXP7_SD4051
PCIE_TXN7_SD4051
PCIE_RXP7_SD4051
PCIE_RXN7_SD4051

VDD35,30,32,35,38,40,44,48,50,51,53,54,55,56,57,58

USB_PP6 43
USB_PN6 43

USB_PN7 51
USB_PP7 51
USB_PN8 44
USB_PP8 44
USB_PN9 49
USB_PP9 49

USB_PN5 41
USB_PP5 41

3.3VA5,32,34,35,36,38,40,54
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C807 0.1u_10V_X7R_04

R583 100_1%_04

C810 0.1u_10V_X7R_04

R189 1K_04

RN3
10K_8P4R_04
1
2
3
4 5

6
7
8

R559 1K_04

C814 0.1u_10V_X7R_04R272

*10K_04

RN4
10K_8P4R_04
1
2
3
4 5

6
7
8

C813 0.1u_10V_X7R_04

R674

*10K_04

C818 *0.1u_10V_X7R_04

DMI

USB 2.0

SPT-H_PCH

P
C

Ie/U
S

B
 3

2 OF 12 REV = 1.3

U114B

QJHT-S

USB2N_1
AF5

USB2P_1
AG7

USB2N_2
AD5

USB2P_2
AD7

USB2N_3
AG8

USB2P_3
AG10

USB2N_4
AE1

USB2P_4
AE2

USB2N_5
AC2

USB2P_5
AC3

USB2N_6
AF2

USB2P_6
AF3

USB2N_7
AB3

USB2P_7
AB2

USB2N_8
AL8

USB2P_8
AL7

USB2N_9
AA1

USB2P_9
AA2

USB2N_10
AJ8

USB2P_10
AJ7

USB2N_11
W2

USB2P_11
W3

USB2N_12
AD3

USB2P_12
AD2

USB2N_13
V2

USB2P_13
V1

USB2N_14
AJ11

USB2P_14
AJ13

GPP_E9/USB2_OC0#
AD43

GPP_E10/USB2_OC1#
AD42

GPP_E11/USB2_OC2#
AD39

GPP_E12/USB2_OC3#
AC44

GPP_F15/USB2_OCB_4
Y43

GPP_F16/USB2_OCB_5
Y41

GPP_F17/USB2_OCB_6
W44

GPP_F18/USB2_OCB_7
W43

USB2_COMP
AG3

USB2_VBUSSENSE
AD10

RSVD_AB13
AB13

USB2_ID
AG2

GPD7/RSVD
BD14

DMI_RXN0
L27

DMI_RXP0
N27

DMI_TXN0
C27

DMI_TXP0
B27

DMI_RXN1
E24

DMI_RXP1
G24

DMI_TXN1
B28

DMI_TXP1
A28

DMI_RXN2
G27

DMI_RXP2
E26

DMI_TXN2
B29

DMI_TXP2
C29

DMI_RXN3
L29

DMI_RXP3
K29

DMI_TXN3
B30

DMI_TXP3
A30

PCIE_RCOMPN
B18

PCIE_RCOMPP
C17

PCIE1_RXN/USB3_7_RXN
H15

PCIE1_RXP/USB3_7_RXP
G15

PCIE1_TXN/USB3_7_TXN
A16

PCIE1_TXP/USB3_7_TXP
B16

PCIE2_TXN/USB3_8_TXN
B19

PCIE2_TXP/USB3_8_TXP
C19

PCIE2_RXN/USB3_8_RXN
E17

PCIE2_RXP/USB3_8_RXP
G17

PCIE3_RXN/USB3_9_RXN
L17

PCIE3_RXP/USB3_9_RXP
K17

PCIE3_TXN/USB3_9_TXN
B20

PCIE3_TXP/USB3_9_TXP
C20

PCIE4_RXN/USB3_10_RXN
E20

PCIE4_RXP/USB3_10_RXP
G19

PCIE4_TXN/USB3_10_TXN
B21

PCIE4_TXP/USB3_10_TXP
A21

PCIE5_RXN
K19

PCIE5_RXP
L19

PCIE5_TXN
D22

PCIE5_TXP
C22

PCIE6_RXN
G22

PCIE6_RXP
E22

PCIE6_TXN
B22

PCIE6_TXP
A23

PCIE7_RXN
L22

PCIE7_RXP
K22

PCIE7_TXN
C23

PCIE7_TXP
B23

PCIE8_RXN
K24

PCIE8_RXP
L24

PCIE8_TXN
C24

PCIE8_TXP
B24

R560 113_1%_04

C819 *0.1u_10V_X7R_04

R675

*10K_04

R672

*10K_04
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A A

For P650RE:

P650RE, P655RE, P650RA, P655RAQ6-20-437E0-022
P650RG, P670RE, P670RG, P670RAQ6-21-43710-022

SATA PORT2

BIOS RECOVERY
ENABLE :LOW

GFX SELECT TABLE
NORMAL GFX:LOW
CUSTOMER GFX:HIGH

PCH_RSVD

SCI

SATAGP0 & SATAGP1
H: SATA
L: PCIe

SSD

SSD

SSD
2nd HDD

main HDD

B KEY NGFF
PCIE X2
(13 & 14)

SSD

MFG_MODE

SATAGP1
L: PCIe
H: SATA

TO J_SSD1 PCIEX4

TO J_3G1 SATA1

KEY

OPTION M-KEY (J_SSD1)B-KEY (J_3G1)

1

2

3

4 SATA

SATA

PCIE X 4

PCIE X 4
7RS

SATA

USB3

USB3

SATA

D01A

LTE_GPIO#
H: SATA,
L: USB3 (4G)

D01A

D02

4G_SATA_DET#
H: SATA,
L: USB3 (4G) 
   �TCARD

SATAGP1
L: PCIe 
    �TCARD
H: SATA,USB3(4G)

H

U122
PIN4

L

4G_SATA_DET#
(J_3G1)

SATAGP1
(J_3G1)

L
(Defaule)

L
(Default)

PCIE

L
L
4G CARD

PCIE

HH SATA
H
SATA

SATAGP1_R

D02

PLACE CLOSE TO PCH
D02

H_PM_SYNC_R
PCH_PECI
PCH_THERMTRIP#_R PCH_THERMTRIP#

SATATXN2
SATATXP2

SATARXP2
SATARXN2

SATA_TXN2

SATA_RXN2

SATA_TXP2

SATA_RXP2

BIOS_REC

BIOS_REC

GP39_GFX_CRB_DETECTGP39_GFX_CRB_DETECT MFG_MODE

PCH_RSVD

PCH_RSVD

PCH_SATAHDD_LED#

SCI#_R

PCIE_TXP10_SATA1A_SSD
PCIE_TXN10_SATA1A_SSD

PCIE_RXN10_SATA1A_SSD
PCIE_RXP10_SATA1A_SSD

PCIE_TXN14
PCIE_TXP14
PCIE_RXN14
PCIE_RXP14

PCIE_TXN13
PCIE_TXP13
PCIE_RXN13
PCIE_RXP13

SATA_TXN2
SATA_TXP2

SATA_RXN2
SATA_RXP2

SWI#_R

MFG_MODE

SCI#_R

PCH_SATAHDD_LED#

PCIE_TXP10_SATA1A_SSD

PCIE_RXP10_SATA1A_SSD

PCIE_TXN10_SATA1A_SSD

PCIE_RXN10_SATA1A_SSD

SATAGP1_R

SATAGP0 SATAGP1

SWI#_R

SATAGP1_R
SATAGP0

SATAGP2
SATAGP3

SATAGP1_R
SATAGP0

SATAGP2
SATAGP3

PCH_THERMTRIP#

1.0V_VCCST

3.3VS

5VS

3.3VS

3.3VS

3.3VS 3.3VS

3.3VS

GND

3.3VS

3.3VS

3.3VA

PLTRST_CPU_N 5
H_PM_DOWN 5

PCH_PECI 5
H_PM_SYNC 5

PCH_THERMTRIP# 5

EDP_BRIGHTNESS 13
BLON 13
NB_ENAVDD 13

CL_DATA144
CL_RST#144

CL_CLK144

PCH_SATAHDD_LED# 51

SCI#48

3.3VS3,9,10,11,12,13,14,15,16,17,32,35,36,37,38,40,43,44,45,46,48,49,50,51,54,59,61,63

1.0V_VCCST5,7,35,55,61,63
5VS13,17,45,46,47,49,50,51,54

PCIE_TXP9_SATA0A_TXP_SSD 44

PCIE_RXP9_SATA0A_RXP_SSD 44
PCIE_RXN9_SATA0A_RXN_SSD 44

PCIE_TXN9_SATA0A_TXN_SSD 44

PCIE_RXP11_SSD44
PCIE_RXN11_SSD44

PCIE_TXP11_SSD44
PCIE_TXN11_SSD44

PCIE_TXP12_SSD44
PCIE_TXN12_SSD44

PCIE_RXN12_SSD44
PCIE_RXP12_SSD44

SATA_RXN3 51
SATA_RXP3 51

SATA_TXN3 51
SATA_TXP3 51

SWI#48

PCIE_TXP10_SSD 44

PCIE_RXP10_SSD 44
PCIE_RXN10_SSD 44

PCIE_TXN10_SSD 44

SATA1_TXP1 43
SATA1_TXN1 43

SATA1_RXN1 43
SATA1_RXP1 43

4G_SATA_DET# 43

SATAGP1 43

LTE_GPIO# 40

3.3VA5,32,33,35,36,38,40,54

SATAGP0 44

DIMM0_CHA_EVENT# 9

DIMM0_CHB_EVENT# 11

DIMM1_CHA_EVENT# 10

DIMM1_CHB_EVENT# 12
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C8300.22u_10V_X5R_04

U122

MC74VHC1G08DFT2G

1

2

5

4

3

R676

10K_04

R148 30.1_1%_04

C829 0.22u_10V_X5R_04

C8320.22u_10V_X5R_04

CLINK

FAN

P
C

Ie/S
A

TA

HOST

SPT-H_PCH

3 OF 12 REV = 1.3

U114C

QJHT-S

CL_CLK
AV2

CL_DATA
AV3

CL_RST#
AW2

GPP_G8/FAN_PWM_0
R44

GPP_G9/FAN_PWM_1
R43

GPP_G10/FAN_PWM_2
U39

GPP_G11/FAN_PWM_3
N42

GPP_G0/FAN_TACH_0
U43

GPP_G1/FAN_TACH_1
U42

GPP_G2/FAN_TACH_2
U41

GPP_G3/FAN_TACH_3
M44

GPP_G4/FAN_TACH_4
U36

GPP_G5/FAN_TACH_5
P44

GPP_G6/FAN_TACH_6
T45

GPP_G7/FAN_TACH_7
T44

PCIE11_TXP
B33

PCIE11_TXN
C33

PCIE11_RXP
K31

PCIE11_RXN
L31

GPP_F10/SCLOCK
AB33

GPP_F11/SLOAD
AB35

GPP_F13/SDATAOUT0
AA44

GPP_F12/SDATAOUT1
AA45

PCIE14_TXN/SATA1B_TXN
B38

PCIE14_TXP/SATA1B_TXP
C38

PCIE14_RXN/SATA1B_RXN
D39

PCIE14_RXP/SATA1B_RXP
E37

PCIE13_TXN/SATA0B_TXN
C36

PCIE13_TXP/SATA0B_TXP
B36

PCIE13_RXN/SATA0B_RXN
G35

PCIE13_RXP/SATA0B_RXP
E35

PCIE12_TXP
A35

PCIE12_TXN
B35

PCIE12_RXP
H33

PCIE12_RXN
G33

PCIE20_TXP/SATA7_TXP
J45

PCIE20_TXN/SATA7_TXN
K44

PCIE20_RXP/SATA7_RXP
N38

PCIE20_RXN/SATA7_RXN
N39

PCIE19_TXP/SATA6_TXP
H44

PCIE19_TXN/SATA6_TXN
H43

PCIE19_RXP/SATA6_RXP
L39

PCIE19_RXN/SATA6_RXN
L37

PCIE9_RXN/SATA0A_RXN
G31

PCIE9_RXP/SATA0A_RXP
H31

PCIE9_TXN/SATA0A_TXN
C31

PCIE9_TXP/SATA0A_TXP
B31

PCIE10_RXN/SATA1A_RXN
G29

PCIE10_RXP/SATA1A_RXP
E29

PCIE10_TXN/SATA1A_TXN
C32

PCIE10_TXP/SATA1A_TXP
B32

PCIE15_RXN/SATA2_RXN
F41

PCIE15_RXP/SATA2_RXP
E41

PCIE15_TXN/SATA2_TXN
B39

PCIE15_TXP/SATA2_TXP
A39
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D43

PCIE16_RXP/SATA3_RXP
E42

PCIE16_TXN/SATA3_TXN
A41

PCIE16_TXP/SATA3_TXP
A40

PCIE17_RXN/SATA4_RXN
H42

PCIE17_RXP/SATA4_RXP
H40

PCIE17_TXN/SATA4_TXN
E45

PCIE17_TXP/SATA4_TXP
F45

PCIE18_RXN/SATA5_RXN
K37
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G37
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G45
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GPP_E2/SATAXPCIE2/SATAGP2
AG39
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GPP_F19/EDP_VDDEN
W42

THERMTRIP#
AJ3

PECI
AL3

PM_SYNC
AJ4

PLTRST_PROC#
AK2

PM_DOWN
AH2

R144 604_1%_04

R1884 43K_04
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*10K_04

R1658 *1K_04
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10K_04
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R1851 *0_04

R162
*10K_04

R679 10K_04

C1010

*10u_6.3V_X5R_06

R1659 *1K_04

C1727

*0.1u_10V_X7R_04

R673 10K_04

D29 RB751V-40(lision)
AC

R1852 *0_04

C1007

1u_6.3V_X5R_04

R249

*10K_04

C1011 0.01u_16V_X7R_04

R708

*10K_04

R1886 43K_04

R681 10K_04

C1013 0.01u_16V_X7R_04

C843 *0.22u_10V_X5R_04

R244

10K_04

C835 *0.22u_10V_X5R_04

C639 *0.22u_10V_X5R_04

R143
1K_04
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0.1u_16V_Y5V_04

C824 0.22u_10V_X5R_04

R1870 *0_04

C643 *0.22u_10V_X5R_04

R1656 *1K_04

C844 0.22u_10V_X5R_04

C1014 0.01u_16V_X7R_04

R1885 *43K_04

C825 0.22u_10V_X5R_04

C836 0.22u_10V_X5R_04

R1657 *1K_04

C1008

10u_6.3V_X5R_06

R245

*0_04

C831 0.22u_10V_X5R_04

D9
RB751V-40(lision)

AC
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ESPI/LPC SELECT STARP
LPC : LOW (DEFAULT)
eSPI: HIGH
(INTERNAL WEAK PD)

TOP SWAP OVERRIDE STRAP
SWAP ENABLE: HIGH
SWAP DISABLE(DEFAULT): LOW
(INTERNAL WEAK PD)

EXI BOOT STALL BYPASS
ENABLE:HIGH
(INTERNAL WEAK PD)

Flash Descriptor Security Overide
Low = Disabled-(Default)
High = Enabled

TLS CONFIDENTITALITY
ENABLE: HIGH
(INTERNAL WEAK PD)
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DRAM_RST#

D01A
D01A

D01A

D01A

D01A

D01A

D01A

D01A

D01A

D01A

D01A

D01ADel test point

D01ADel test point

D02

D02 D02

D02

D02

DELD03

AUD_AZACPU_SDO

AUD_AZACPU_SCLK_R

DDR4_DRAMRST#

SRTC_RST#
RTC_RST#

R
TC

_V
BA

T_
1

HDA_SDOUT

ITP_PMODE
PCH_JTAGX
PCH_JTAG_TMS
PCH_JTAG_TDO
PCH_JTAG_TDI
PCH_JTAG_TCK

GPP_C5

GPP_C5

HDA_SDOUT

SPKR_SMC_EXTSMI

SPKR_SMC_EXTSMISKIN_THRM_SNSR_ALERT_N

PCH_HOT_GNSS_DISABLE

PCH_HOT_GNSS_DISABLE

RSMRST# AC_PRESENT

PWR_BTN#

PCIE_WAKE#

SUS_CLK

PM_SLP_LAN#

PM_CLKRUN#

PCH_DPWROK

PWR_BTN#

PM_BATLOW#

AC_PRESENT

PM_SLP_LAN#

PCIE_WAKE#

SUS_PWR_ACK#

ISH_GP_6_R

PM_CLKRUN#

VRALERTB#

PM_BATLOW#

LAN_WAKE#

SLP_SUS#_R

SYS_RESET#

SYS_RESET#

SUS_CLK

SUSWARN#
SUS_PWR_ACK#

SMB_CLK
SMB_DATA

SLP_A#

SMD_CPU_THERM
SMC_CPU_THERM_R

SML0_CLK
SML0_DATA

SML0_DATA

SML0_CLK
DDR4_DRAMRST#

SMB_CLK

SMB_DATA
SUSWARN#

SUSWARN# SUS_PWR_ACK#

RSMRST#

SKIN_THRM_SNSR_ALERT_N

SMB_DATA
SMB_CLK
SMD_CPU_THERM
SMC_CPU_THERM_R

RSMRST#

VCC_RTC

1.0V_VCCST

3.3VA

3.3VA

3.3VS 3.3VA

3.3VS

VDDQ

3.3VS

VDD3

VDD3

3.3VA

3.3VA

H_PWRGD 5

AUD_AZACPU_SCLK3

AUD_AZACPU_SDO_R3
AUD_AZACPU_SDI3

HDA_BITCLK45

HDA_SDOUT35,45
HDA_SYNC45

HDA_RST#45,46

HDA_SDOUT 35,45

ME_WE 48

HDA_SDIN045

SYS_PWROK 40

PM_PCH_PWROK40
RSMRST#48 AC_PRESENT 48

PWR_BTN# 48

PCIE_WAKE# 44,51

SUSC# 48,52,55,57
SUSB# 13,40,42,46,48,54,55
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SMB_CLK45,49
SMB_DATA45,49
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VCC_RTC 32,38
1.0V_VCCST 5,7,34,55,61,63

PCH_SPKR 45

SUS_PWR_ACK#_EC 48

SMB_CLK_R9,10,11,12,17,51
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C361
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30.1K_1%_04
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1K_04

R1835 0_04

R564 10K_04

R251 *20K_04
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C453 *100p_50V_NPO_04
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*20K_04

R294 499_1%_04
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150K_1%_04

C470 *100p_50V_NPO_04

R149 1K_04
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R686 *0_04
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R598 *10K_04
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C887 *100p_50V_NPO_04
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QJHT-S

HDA_BCLK
BA9

HDA_RST#
BD8

HDA_SDI0
BE7

HDA_SDI1
BC8

HDA_SDO
BB7

HDA_SYNC
BD9

RSVD_BD1
BD1

RSVD_BE2
BE2

DISPA_SDO
AM1

DISPA_SDI
AN2

DISPA_BCLK
AM2

GPP_D8/I2S0_SCLK
AL42

GPP_D7/I2S0_RXD
AN42

GPP_D6/I2S0_TXD
AM43

GPP_D5/I2S0_SFRM
AJ33

GPP_D20/DMIC_DATA0
AH44

GPP_D19/DMIC_CLK0
AJ35

GPP_D18/DMIC_DATA1
AJ38

GPP_D17/DMIC_CLK1
AJ42

RTCRST#
BC10

SRTCRST#
BB10

PCH_PWROK
AW11

RSMRST#
BA11

DSW_PWROK
AV11

GPP_C2/SMBALERT#
BB41

GPP_C0/SMBCLK
AW44

GPP_C1/SMBDATA
BB43

GPP_C5/SML0ALERT#
BA40

GPP_C3/SML0CLK
AY44

GPP_C4/SML0DATA
BB39

GPP_B23/SML1ALERT#/PCHHOT#
AT27

GPP_C6/SML1CLK
AW42

GPP_C7/SML1DATA
AW45

GPP_A12/BMBUSY#/ISH_GP6/SX_EXIT_HOLDOFF#
BB17

GPP_A8/CLKRUN#
AW22

GPD11/LANPHYPC
AR15

GPD9/SLP_WLAN#
AV13

DRAM_RESET#
BC14

GPP_B2/VRALERT#
BD23

GPP_B1
AL27

GPP_B0
AR27

GPP_G17/ADR_COMPLETE
N44

GPP_B11
AN24

SYS_PWROK
AY1

WAKE#
BC13

GPD6/SLP_A#
BC15

SLP_LAN#
AV15

GPP_B12/SLP_S0#
BC26

GPD4/SLP_S3#
AW15

GPD5/SLP_S4#
BD15

GPD10/SLP_S5#
BA13

GPD8/SUSCLK
AN15

GPD0/BATLOW#
BD13

GPP_A15/SUSACK#
BB19

GPP_A13/SUSWARN#/SUSPWRDNACK
BD19

GPD2/LAN_WAKE#
BD11
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BB15

SLP_SUS#
BB13

GPD3/PWRBTN#
AT13

SYS_RESET#
AW1

GPP_B14/SPKR
BD26

PROCPWRGD
AM3

ITP_PMODE
AT2

JTAGX
AR3

JTAG_TMS
AR2

JTAG_TDO
AP1

JTAG_TDI
AP2

JTAG_TCK
AN3

R580
30.1K_1%_04

J_CBAT1

50271-0020N-001
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C
A

A
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3
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R555 51_04

R168 *910_04
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S D
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MTDK5S6R

5

34

R196 *1.5K_04

R201
470_04

R593 1K_04

R193 *10K_04

R599 *0_04
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24 Mhz

PERSTB# BUF_PLT_RST#

USB3 PORT4, OP

USB3 PORT1, N,  C h a r g e r

COMBO, !

USB3 PORT3, O!

4G LTE

FROM DP REDRIVER

FROM DP REDRIVER

L :PORT1 (INTEL) (DEFAULT)
H: PORT2 (NV) 

D01A

D01A

D01A

D01AD02

DELD03 D03

EMI

SERIRQ

CLK_PCI_KBC_R

LPC_PIRQA#

LPC_PIRQA#

SB_KBCRST#
SERIRQ

SB_KBCRST#

CLK_PCI_TPM_R

SMI#_RR

DGPU_RESET# DGPU_RST#_PCH

PLT_RST#
PLT_RST#

SMI#_RR

DGPU_RST#_PCH

GPU_EVENT#
GC6_FB_EN
DGPU_PWRGD_R
DGPU_PRSNT#

DGPU_SELECT#

GPU_EVENT#

DGPU_PWRGD

GC6_FB_EN

DGPU_PRSNT#

DGPU_SELECT#

DGPU_RST#_PCH

PS8331_SW_R

3.3VA

3.3VS

3.3VS 3.3VS

3.3VS

3.3VS

3V3_RUN

LPC_AD0 48,49
LPC_AD1 48,49
LPC_AD2 48,49
LPC_AD3 48,49

LPC_FRAME# 48,49
SERIRQ 48,49

PCLK_KBC 48

H_SKTOCC_N 5

S4_STATE# 49

PCLK_TPM 49

IEDP_HPD3

DGPU_RST# 48

PLT_RST# 32
PERSTB#30

BUF_PLT_RST# 44,48,49,51

USB3_RXP142
USB3_RXN142
USB3_TXP142
USB3_TXN142

3V3_RUN23,28,29,30,31,58,59

5VS13,17,34,45,46,47,49,50,51,54
3.3VS3,9,10,11,12,13,14,15,16,17,32,34,35,37,38,40,43,44,45,46,48,49,50,51,54,59,61,63

VDD35,30,32,35,38,40,44,48,50,51,53,54,55,56,57,58

USB3_TXP351
USB3_TXN351
USB3_RXP351
USB3_RXN351

USB3_TXP451
USB3_TXN451
USB3_RXP451
USB3_RXN451

PCH_MUTE# 46

SMI# 48

DGPU_PWR_EN# 48,59

GPU_EVENT# 30
GC6_FB_EN 30,60

KBLED_DET 50

USB3_TXN541
USB3_TXP541
USB3_RXN541
USB3_RXP541

USB3_RXP243
USB3_RXN243
USB3_TXP243
USB3_TXN243

MDP_F_HPD_RE14,30

MDP_E_HPD_RE14,30
HDMI_HPD17,30

3.3VA5,32,33,34,35,38,40,54

PS8331_SW 3,13,30,51
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DGPU_PWRGD 18,60
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BD7
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GPP_F14
Y44

GPP_F23
V44

GPP_F22
W39

GPP_G23
L43

GPP_G22
L44

GPP_G21
U35

GPP_G20
R35

GPP_H23
BD36

R212 22_04

R240 *10K_04
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*1u_6.3V_X5R_04

R641

*0_04

R654

100K_04

R683 10K_04

R235 *10K_04
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3
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A
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USB3_1_TXN
C11

USB3_1_TXP
B11

USB3_1_RXN
B7

USB3_1_RXP
A7

USB3_2_TXN/SSIC_1_TXN
B12

USB3_2_TXP/SSIC_1_TXP
A12

USB3_2_RXN/SSIC_1_RXN
C8

USB3_2_RXP/SSIC_1_RXP
B8

USB3_6_TXN
B15

USB3_6_TXP
C15

USB3_6_RXN
K15

USB3_6_RXP
K13

USB3_5_TXN
B14

USB3_5_TXP
C14

USB3_5_RXN
G13

USB3_5_RXP
H13

USB3_3_TXP/SSIC_2_TXP
D13

USB3_3_TXN/SSIC_2_TXN
C13

USB3_3_RXP/SSIC_2_RXP
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USB3_3_RXN/SSIC_2_RXN
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USB3_4_TXP
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USB3_4_TXN
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USB3_4_RXP
G11

USB3_4_RXN
E11
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AT22

GPP_A2/LAD1/ESPI_IO1
AV22

GPP_A3/LAD2/ESPI_IO2
AT19

GPP_A4/LAD3/ESPI_IO3
BD16

GPP_A5/LFRAME#/ESPI_CS0#
BE16

GPP_A6/SERIRQ/ESPI_CS1#
BA17

GPP_A7/PIRQA#/ESPI_ALERT0#
AW17

GPP_A0/RCIN#/ESPI_ALERT1#
AT17

GPP_A14/SUS_STAT#/ESPI_RESET#
BC18

GPP_A9/CLKOUT_LPC0/ESPI_CLK
BC17

GPP_A10/CLKOUT_LPC1
AV19

GPP_G19/SMI#
M45

GPP_G18/NMI#
N43

GPP_E6/DEVSLP2
AE45

GPP_E5/DEVSLP1
AG43

GPP_E4/DEVSLP0
AG42

GPP_F9/DEVSLP7
AB39

GPP_F8/DEVSLP6
AB36

GPP_F7/DEVSLP5
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GPP_F6/DEVSLP4
AB42

GPP_F5/DEVSLP3
AB41
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3
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R260
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RTC (10 MOHM RES): DO NOT CHANGE TO 0402

N16

 5    GLAN
 6    WLAN
 8    PEG(NV)
 9    SSD (X 4 LANE)
14    SSD (X 2 LANE)

PCI-E CLK Usage

32.768KHZ 
6-22-32R76-0B2
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POWER BTN BOARD CONN

LAN BOARDLED BOARD
(�USB3.0x2, PHONE JACK)

Audio Jack BOARD HDD BOARD (P655x7!") FP

VEC PIN24�K�SSD
LED|�W�����AP��BIOS ���EC 2K|�
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D01A

D01A
D01A

D01A

D01A
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LED_HDD#

LED_HDD#

3.3VS

3.3VS
GND
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LED_CAP# 48
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LED_ACIN 48
LED_PWR 48
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VDD35,30,32,35,38,40,44,48,50,53,54,55,56,57,58
5VS13,17,34,45,46,47,49,50,54
5V41,45,52,54,57,58,59,60,61,62,63,64
3.3VS3,9,10,11,12,13,14,15,16,17,32,34,35,36,37,38,40,43,44,45,46,48,49,50,54,59,61,63
3.3V2,13,30,41,42,43,44,49,52,54,55,58,59,60

M_BTN#54

UIM_DATA43
UIM_CLK43
UIM_RST43

UIM_PWR43

CLK_PCIE_GLAN# 37
CLK_PCIE_GLAN 37

PCIE_TXP5_GLAN 33
PCIE_TXN5_GLAN 33

PCIE_RXN5_GLAN 33
PCIE_RXP5_GLAN 33

LAN_CLKREQ# 37
PCIE_WAKE# 35,44
LAN_WAKEUP# 32,48
BUF_PLT_RST# 36,44,48,49

DD_ON# 41,52,54

SATA_RXP3 34

SATA_RXN3 34

SATA_TXP3 34

SATA_TXN3 34

CLK_PCIE_SD40# 37
CLK_PCIE_SD40 37

PCIE_TXP7_SD40 33
PCIE_TXN7_SD40 33

PCIE_RXN7_SD40 33
PCIE_RXP7_SD40 33

SD40_CLKREQ# 37

USB_PN7 33
USB_PP7 33

EC_SSD_LED# 48

PCH_SATAHDD_LED# 34

SIM_DET 43

SIDE_R45
SIDE_L45

MIC1_R_M45
MIC1_L_M45

JD_SENSEA45
JD_SENSEB45

HEADPHONE-RC45
HEADPHONE-LC45

HP_JSGND45

SPDIFO45

USB_PN3 33
USB_PP3 33

USB3_TXN3 36
USB3_TXP3 36

USB3_RXN3 36
USB3_RXP3 36

USB_PP4 33
USB_PN4 33

USB3_TXN4 36
USB3_TXP4 36

USB3_RXN4 36
USB3_RXP4 36

SMB_CLK_R9,10,11,12,17,35
SMB_DATA_R9,10,11,12,17,35

P670RG-M_TPLED 48

DGPU_PWR_EN 58,59

PS8331_SW 3,13,30,36
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Schematic  Diagrams
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PAGE 21: NVVDD PHASE 1 and 2
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PAGE22: NVVDD PHASE 3, FBVDDQ, and MXM Mounting Holes
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Schematic  Diagrams

B - 62  VCC_Core & VCCSA 
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Schematic  Diagrams

VCore & VCCSA Output Stage  B - 63
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Schematic  Diagrams

B - 64  VCCGT 
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Schematic  Diagrams

VCCGT Output Stage  B - 65

B
.S

ch
em

atic D
iag

ram
s

VCCGT Output Stage

8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

BOTTOM PAD
CONNECT TO
GND Through
4 VIAs

DEFAULT SHORT

6-19-41001-043

D01A

D01A

VCCGT

5V

VGTVINVIN

VCCGT8,63
VIN13,45,48,52,53,54,55,56,57,58,61,62,63

5V41,45,51,52,54,57,58,59,60,61,62,63

PWM1263

CSP1263

CSN1263

DRVON263

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[64] VCCGT OUTPUT STAGE
A3

64 79Friday, July 03, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[64] VCCGT OUTPUT STAGE
A3

64 79Friday, July 03, 2015

�����������	
�����

P650RE

Title

Size Document Number Rev

Date: Sheet of

6-71-P65R0-D03 D03

[64] VCCGT OUTPUT STAGE
A3

64 79Friday, July 03, 2015

�����������	
�����

P650RE

PJ43

5mm

12

PR277
10K_1%_04

PC272

1u
_2

5V
_X

5R
_0

6

PR
25

6
*2

0m
il_

Sh
or

t-p

PC116

COMMON

3.0A@105C
AL POLYMER

470u_2V_SMD-V

20%

SMD_7343

2V

0.009R

PQ10

MLP08
INS118517944

COMMON

CSD87350Q5D

1D1
2

3 G1

4S1

5G2

6D2

7
8

9S2

PR134
2.2_06

PC
118

*22u_6.3V_X5R
_08

PC258

2200p_50V_X7R_04

PC132

4.
7u

_2
5V

_X
5R

_0
8

PR
25

8
*2

0m
il_

Sh
or

t-p

PR115
1_1%_06

PC115

COMMON

3.0A@105C
AL POLYMER

*470u_2V_SMD-V

20%

SMD_7343

2V

0.009R

PC124

2.2u_6.3V_X5R_04

PC119

0.22u_16V_X7R_06

PC
95

22u_6.3V_X5R
_08

PR267

2.2_1%_06

PC133

4.
7u

_2
5V

_X
5R

_0
8

PC
94

22u_6.3V_X5R
_08

PL14
CMME063T-R15MS0R907

PCB Footprint = BCIHP0735A
12

PR117

2.2_06

HG

SW

GND

PAD
LGVCC

EN

PWM

BST1

2

3

4 5

6

7

8

NCP81151MNTBG
PU63

Sheet 64 of 79
VCCGT Output 

Stage



Schematic  Diagrams

B - 66  P650RE Audio Board A 
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Schematic  Diagrams

P650RE Power Board  B - 67
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Schematic  Diagrams

B - 68  P650RE HDD Board 
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Schematic  Diagrams
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Schematic  Diagrams
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Schematic  Diagrams

B - 72  P650RE USB Board 1/3 
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Schematic  Diagrams

P650RE USB Board 2/3  B - 73
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Appendix C:Updating the FLASH ROM BIOS


BIOS Version

Make sure you down-
load the latest correct 
version of the BIOS ap-
propriate for the com-
puter model you are 
working on.

You should only 
download BIOS ver-
sions that are 
V1.00.XX or higher as 
appropriate for your 
computer model.

Note that BIOS versions 
are not backward com-
patible and therefore 
you may not down-
grade your BIOS to an 
older version after up-
grading to a later ver-
sion (e.g if you upgrade 
a BIOS to ver 1.00.05, 
you MAY NOT then go 
back and flash the BIOS 
to ver 1.00.04).

To update the FLASH ROM BIOS, you must:
• Download the BIOS update from the web site.
• Unzip the files onto a bootable CD/DVD/USB Flash Drive.
• Reboot your computer from an external CD/DVD/USB Flash Drive.
• Use the flash tools to update the flash BIOS using the commands indicated below.
• Restart the computer booting from the HDD and press F2 at startup enter the BIOS.
• Load setup defaults from the BIOS and save the default settings and exit the BIOS to restart the computer.
• After rebooting the computer you may restart the computer again and make any required changes to the default BIOS 

settings.

Download the BIOS
1. Go to www.clevo.com.tw and point to E-Services and click E-Channel.
2. Use your user ID and password to access the appropriate download area (BIOS), and download the latest BIOS files 

(the BIOS file will be contained in a batch file that may be run directly once unzipped) for your computer model 
(see sidebar for important information on BIOS versions).

Unzip the downloaded files to a bootable CD/DVD or USB Flash drive
1. Insert a bootable CD/DVD/USB flash drive into the CD/DVD drive/USB port of the computer containing the 

downloaded files.
2. Use a tool such as Winzip or Winrar to unzip all the BIOS files and refresh tools to your bootable CD/DVD/USB 

flash drive (you may need to create a bootable CD/DVD with the files using a 3rd party software).

Set the computer to boot from the external drive
1. With the bootable CD/DVD/USB flash drive containing the BIOS files in your CD/DVD drive/USB port, restart the 

computer and press F2 (in most cases) to enter the BIOS.
2. Use the arrow keys to highlight the Boot menu.
3. Use the “+” and “-” keys to move boot devices up and down the priority order.
4. Make sure that the CD/DVD drive/USB flash drive is set first in the boot priority of the BIOS.
5. Press F4 to save any changes you have made and exit the BIOS to restart the computer.
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Use the flash tools to update the BIOS
1. Make sure you are not loading any memory management programs such as HIMEM by holding the F8 key as you 

see the message “EFI Shell”. You will then be prompted to give “Y” or “N” responses to the programs being 
loaded by EFI Shell. Choose “N” for any memory management programs.

2. You should now see DISK fsX:\> (X is the designated drive number for the CD/DVD drive/USB flash drive).
3. Type the following command: 

fsX:\> Flash.nsh 
 

4. The utility will then proceed to flash the BIOS.
5. You should then be prompted to press any key to restart the system or turn the power off, and then on again but 

make sure you remove the CD/DVD/USB flash drive from the CD/DVD drive/USB port before the computer 
restarts.

Restart the computer (booting from the HDD)
1. With the CD/DVD/USB flash drive removed from the CD/DVD drive/USB port the computer should restart from 

the HDD.
2. Press F2 as the computer restarts to enter the BIOS.
3. Use the arrow keys to highlight the Exit menu.
4. Select Load Setup Defaults (or press F3) and select “Yes” to confirm the selection.
5. Press F4 to save any changes you have made and exit the BIOS to restart the computer.

Your computer is now running normally with the updated BIOS
You may now enter the BIOS and make any changes you require to the default settings.
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