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C C

B B

A A

32.ALPINE RIDGE (2/2)

46.M.2 SOCKET 2 MODULE I/F

90.LOAD SW WWAN & WLAN

78.DC/DC VCC1R0_SUS(TPS51367RV)

WD-2 Logic Schematics
1.TITLE PAGE
2.EC HISTORY
3.CPU(1/16) : DDI/EDP

6.CPU(4/16) : MISC/JTAG

4.CPU(2/16) : DDR CHANNEL-A
5.CPU(3/16) : DDR CHANNEL-B

9.CPU(7/16) : AUDIO/SDXC

12.CPU(10/16) : CLOCK SIGNALS

7.CPU(5/16) : LPC/SPI/SMBUS/C-LINK

13.CPU(11/16) : SYSTEM PM

19.XDP CONNECTOR

11.CPU(9/16) : CSI-2/EMMC

8.CPU(6/16) : LPSS/ISH

10.CPU(8/16) : PCIE/USB/SATA

14.CPU(12/16) : CPU POWER (1/2)
15.CPU(13/16) : CPU POWER (2/2)
16.CPU(14/16) : PCH POWER
17.CPU(15/16) : GND
18.CPU(16/16) : CFG/RESERVED

100.DC/DC VCC1R0VIDEO(BD9B304QWZ)

87.LOAD SW PCH SUS/TRACK POINT

79.LOAD SW VCCST & VCCSTG

35.DOCKING CONNECTOR

29.USB TYPE-C SWITCH

25.DDR4 SO DIMM CHANNEL-B (2/2)
24.DDR4 SO DIMM CHANNEL-B (1/2)

38.STORAGE I/F REDRIVER

96.N17S-G1 (5/6) : GND
97.N17S-G1 (6/6) : GPIO / XTAL
98.VRAM CHANNEL-A

92.N17S-G1 (1/6) : PEG I/F
93.N17S-G1 (2/6) : VRAM I/F
94.N17S-G1 (3/6) : POWER 1
95.N17S-G1 (4/6) : POWER 2

99.MEMORY TERMINATION

101.DC/DC VCCGFXCORE_D(NCP81278T)
102.DC/DC VCC1R35VIDEO(NB693)

74.DC/DC VCCGFXCORE_I(NCP302035)
75.DC/DC VCCSA(NCP302035)
76.BLANK

57.MEC1653(3/3)

65.THINK ENGINE-2(1/2)
66.THINK ENGINE-2(2/2)

28.DDI DEMULTIPLEXER

37.HDMI CONNECTOR

31.ALPINE RIDGE (1/2)

20.RTC BATTERY

33.USB PD CONTROLLER(1/2)
34.USB PD CONTROLLER(1/2)

49.AUDIO ALC3287-CG
50.AUDIO CONNECTOR
51.BLANK
52.AUDIO EXT MIC I/F
53.AUDIO SPEAKER
54.AUDIO BEEP

36.USB TYPE-C CONNECTOR

42.GBE LAN SWITCH
43.GBE MAGNETICS
44.RJ45 CONNECTOR
45.M.2 SOCKET 1 MODULE I/F

47.MEDIA CARD CONTROLLER
48.MEDIA CARD INTERFACE

21.SPI FLASH
55.MEC1653(1/3)
56.MEC1653(2/3)

58.KEYBOARD/TRACK POINT
59.TOUCH PAD/NFC/FPR/SCR

61.FAN CONNECTOR
62.APS G-SENSOR
63.DISCRETE TPM 2.0
64.SMBUS SWITCH/LPC DEBUG PORT

67.DC-IN

71.DC/DC VCC5M/VCC3M (TPS71285B-1)

73.DC/DC CPUCORE(NCP302035)
72.DC/DC IMVP8 (NCP81218)

77.BLANK

80.DC/DC VCC1R2A/0R6B/2R5A(NB687)

88.LOAD SW LAN
89.LOAD SW B

26.LCD/LID/MIC/CAMERA/PWR SW

83.DC/DC VCC1R8_SUS(BU90104GWZ)

22.DDR4 SO DIMM CHANNEL-A (1/2)
23.DDR4 SO DIMM CHANNEL-A (2/2)

27.BLANK

30.BLANK

39.SATA EXPRESS CONNECTOR
40.USB POWER/CONN
41.GBE JACKSONVILLE

60.BLANK

68.BATTERY INPUT
69.BATTERY CHARGER(BQ25700A)
70.CHARGER SELECTOR

81.BLANK
82.BLANK

84.BLANK
85.BLANK
86.BLANK

91.SCREW

104.LOAD SW VIDEO
103.DC/DC VCC1R8VIDEO_AON(BD9B304QWZ)
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1

D D

C C

B B

A A

PCIE x 4
NVIDIA
N17S-G1

92,93,94,95,96,97

GDDR5
VRAM
GDDR5
32 bit

98,99

USB2.0
M.2 WWAN Slot

26
USB2.0 CH5

USB2.0
Smart Cart 59

USB2.0 CH3

Realtek
RTS5344-GR

Multi-Media
Controller

47
48

SD 
Card  Slot

Port 1,2,3,4

Alpine Ridge-LP

Port 9,10
(X2)

31,32

43,44

MAGNETICS
       RJ45

LAN
SWITCH

42

WGI219LM-SLKJ2-A0

PI3L720ZHE+CX

Intel GbE PHY
JACKSONVILLE

Port 5
(X1)

41

SM Bus
SPI Flash TBT
4M

Port 11
(X1)

PCIE MUX
CBTL02043ABQ

10

USB3.0
CH03

PS8349BQFN66GTR-A0

KX022-1020

W25Q128FVSIQ

BD4178GSW-ZE2

DP x4

C-Link

3,4,5,6,7,8,9,10,11,12

13,14,15,16,17,18

Intel

Platform

Windu Block Diagram

Audio 
Combo Jack

50

DDR4
SO-DIMMA

Project Code: ET480

Embedded
Controller
MEC1653

PECI 3.0

SMB-MB/SB

Lenovo
ASIC
ThinkEngine

TPM 2.0

SPI Flash
64Mbits
(SPI1)

Internal Connector/Socket

External Connector/Socket

Internal Switch

PCI Express x 8 ports

Size [mm]

TABLE: Chip Part Dimension

mm Size Code Inch Size Code

0.40 x 0.20
0.60 x 0.30
1.00 x 0.50
1.60 x 0.80
2.00 x 1.25
2.00 x 1.60
2.50 x 2.00
3.20 x 1.60
3.20 x 2.50
4.50 x 1.60
4.50 x 2.50
4.50 x 3.20
5.00 x 2.50
6.40 x 3.20

0402
0603
1005
1608
2125
2016
2520
3216
3225
4516
4525
4532
5025
6432

01005
0201
0402
0603
0805
0806
1008
1206
1210
1806
1810
1812
2010
2512

RTC Battery

USB3.0 CH1
USB2.0 CH1

LOGIC

TABLE: Chip Capacitor Tolerance

Tolerance

+/-5%
+/-10%
+/-20%
+80/-20%

J
K
M
Z

C
D

+/-0.25pF
+/-0.5pF

Code

TABLE: Chip Capacitor Thermal Characteristics

-55 to 150degC
-55 to 125degC

Code

-55 to 125degC
-55 to 105degC
-55 to 85degC

+/-15%
+/-22%
+/-15%

+/-30ppm/degC
+/-30ppm/degC

X7R
X6S
X5R

NPO
C0G

Power Button

eDPx4

Re-Driver

38

Port 12
(X1)

ALC3287-CG
HDA CODEC

Port 7,8
(X2)

HDD CONN
SSD 39

Microphone
Headphone

Internal
Mic

HDA

Port 6
(X1)

(M.2 WLAN Card)

Bluetooth

Type-A M.2 Card

Antenna

Micro SIM
Card  SlotUSB

Port 7

Thermal Sensor

LED for ThinkPad Logos

LCD CONN  
eDP 14"
HD/FHD

Keyboard 
ClickPad

Fingerprint
Reader

USB2.0
Port 9

USB2.0 CH8

USB x 10 ports

DDR4 / 1.2V

26

CPU

SM Bus

37

HDMI Conn CPU XDP
19DP

Mux

28

36

USB
TYPE-C

USB2.0
Touch Panel

PD Conntroller
TI TPS65988

USB2.0
M.2 WLAN Slot (BT)

33

USB3.0
AOU   (USB2)

USB2.0
2D Camera

40

40

59

26

46

26

USB2.0 CH2
USB3.0 CH2

LPC Bus 33MHz

USB2.0 CH7

USB2.0 CH9

USB2.0 CH10

49

BGA1440

15W

SM Bus

10

20

FAN
64

G-Sensor
65

5859

55,56,57 65,66

21

49,50

26

49

45

2017 Feb ' 20

53

Type-B M.2 Card

(M.2 WWAN Card)

Antenna

Port 6

USB

Stereo
Speaker

63

59

22,23

24,25

26

DDR4

DDR4

Channel A

Channel B

USB2.0
Fingerprint

DDR4
SO-DIMMB

46

NFC
59

10

DDI x4

Different with Windu-1

Kaby Lake
Kaby Lake-R

USB3.0
CONN (USB1)

45

WiGig
(M.2 WLAN Card)

USB2.0
IR Camera

USB2.0 CH6

45

TYPE-C SW
PS8743

SM Bus x2

Side Dock
(CS18)

USB
TYPE-C

DDI CH02

USB3.0 CH04

USB
TYPE-C 36

USB2.0 CH4

29

Side Dock
(CS18)SBU SW

TS3DS10224

34
35

36

35
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C

HIGH

DDPB_CTRLDATA

TABLE : Functional Strap

Port B is detected.

HIGH

DDPC_CTRLDATA

LOW

Port C is detected.

Port C is not detected.

Port B is not detected.

LOW

PCB KabyLake (MP) KabyLake-R (MP)

DDIP1_AUXP

DDIP2_AUXP

DDIP1_AUXN

DDIP2_AUXN

DDIP2_CTRLDATA
DDIP2_CTRLCLK

DDIP1_0N
DDIP1_0P
DDIP1_1N
DDIP1_1P
DDIP1_2N
DDIP1_2P
DDIP1_3N
DDIP1_3P

DDIP2_0N
DDIP2_0P
DDIP2_1N
DDIP2_1P
DDIP2_2N
DDIP2_2P
DDIP2_3N
DDIP2_3P

EDP_COMP

EDP_AUXN
EDP_AUXP

EDP_TXN0
EDP_TXP0
EDP_TXN1
EDP_TXP1

DDIP1_HPD
DDIP2_HPD

-GPU_RST
1R8VIDEO_AON_ON

EDP_TXN2
EDP_TXP2
EDP_TXN3
EDP_TXP3

DDIP2_CTRLCLK<28>
DDIP2_CTRLDATA<28>

DDIP1_AUXN <31>
DDIP1_AUXP <31>
DDIP2_AUXN <28>
DDIP2_AUXP <28>

DDIP1_HPD <31>
DDIP2_HPD <28>

EDP_HPD <26>

VGA_BLON <55>
PANEL_BKLT_CTRL <26>
PANEL_POWER_ON <66>

EDP_TXP1 <26>
EDP_TXN1 <26>
EDP_TXP0 <26>
EDP_TXN0 <26>

EDP_AUXP <26>
EDP_AUXN <26>

DDIP2_0P<28>
DDIP2_0N<28>

DDIP2_1N<28>
DDIP2_1P<28>

DDIP1_0N<31>
DDIP1_0P<31>
DDIP1_1N<31>
DDIP1_1P<31>

DDIP1_2P<31>
DDIP1_2N<31>

DDIP1_3N<31>
DDIP1_3P<31>

DDIP2_2P<28>
DDIP2_2N<28>

DDIP2_3N<28>
DDIP2_3P<28>

-GPU_RST<92>
1R8VIDEO_AON_ON<97,103>

EDP_TXP3 <26>
EDP_TXN3 <26>
EDP_TXP2 <26>
EDP_TXN2 <26>

VCCCPUIOVCC3_SUS
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Block 4

Block 6

Interleave

DDR0_DQ[0]
DDR0_DQ[1]
DDR0_DQ[2]
DDR0_DQ[3]
DDR0_DQ[4]
DDR0_DQ[5]
DDR0_DQ[6]
DDR0_DQ[7]
DDR0_DQ[8]
DDR0_DQ[9]
DDR0_DQ[10]
DDR0_DQ[11]
DDR0_DQ[12]
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DDR0_DQ[15]
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LOGIC
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DDR1_DQ[10]
DDR1_DQ[11]
DDR1_DQ[12]
DDR1_DQ[13]
DDR1_DQ[14]
DDR1_DQ[15]

DDR1_DQ[32]
DDR1_DQ[33]
DDR1_DQ[34]
DDR1_DQ[35]
DDR1_DQ[36]
DDR1_DQ[37]
DDR1_DQ[38]
DDR1_DQ[39]
DDR1_DQ[40]
DDR1_DQ[41]
DDR1_DQ[42]
DDR1_DQ[43]
DDR1_DQ[44]
DDR1_DQ[45]
DDR1_DQ[46]
DDR1_DQ[47]

TABLE

TABLE

TABLE

InterleavePin Non-Interleave

AM70
AM69
AT69
AT70

BA64
AY64
AY60
BA60

BA38
AY38
AY34
BA34

BA30
AY30
AY26
BA26

Block 0

Block 2

Block 4

Block 6

DDR0_DQSN[0]
DDR0_DQSP[0]
DDR0_DQSN[1]
DDR0_DQSP[1]

DDR0_DQSN[0]
DDR0_DQSP[0]
DDR0_DQSN[1]
DDR0_DQSP[1]

DDR0_DQSN[4]
DDR0_DQSP[4]
DDR0_DQSN[5]
DDR0_DQSP[5]

DDR0_DQSN[2]
DDR0_DQSP[2]
DDR0_DQSN[3]
DDR0_DQSP[3]

DDR0_DQSN[4]
DDR0_DQSP[4]
DDR0_DQSN[5]
DDR0_DQSP[5]

DDR1_DQSN[0]
DDR1_DQSP[0]
DDR1_DQSN[1]
DDR1_DQSP[1]

DDR1_DQSN[4]
DDR1_DQSP[4]
DDR1_DQSN[5]
DDR1_DQSP[5]

DDR0_DQSN[6]
DDR0_DQSP[6]
DDR0_DQSN[7]
DDR0_DQSP[7]

LOGIC

Pin

BA51
BB54
BA52
AY52
AW52
AY55
AW54
BA54
BA55
AY54

DDR0_CAA[0]
DDR0_CAA[1]
DDR0_CAA[2]
DDR0_CAA[3]
DDR0_CAA[4]
DDR0_CAA[5]
DDR0_CAA[6]
DDR0_CAA[7]
DDR0_CAA[8]
DDR0_CAA[9]

LOGIC

DDR0_MA[5]
DDR0_MA[9]
DDR0_MA[6]
DDR0_MA[8]
DDR0_MA[7]
DDR0_BA[2]
DDR0_MA[12]
DDR0_MA[11]
DDR0_MA[15]
DDR0_MA[14]

DDR0_MA[5]
DDR0_MA[9]
DDR0_MA[6]
DDR0_MA[8]
DDR0_MA[7]
DDR0_BG[0]
DDR0_MA[12]
DDR0_MA[11]
DDR0_ACT#
DDR0_BG[1]

AU46
AU48
AT46
AU50
AU52
AY51
AT48
AT50
BB50
AY50
BA50
BB52

DDR3L LPDDR3

Pin

Block 0

DDR0_DQ[0]
DDR0_DQ[1]
DDR0_DQ[2]
DDR0_DQ[3]
DDR0_DQ[4]
DDR0_DQ[5]
DDR0_DQ[6]
DDR0_DQ[7]
DDR0_DQ[8]
DDR0_DQ[9]
DDR0_DQ[10]
DDR0_DQ[11]
DDR0_DQ[12]
DDR0_DQ[13]
DDR0_DQ[14]
DDR0_DQ[15]

DDR4

DDR0_MA[13]
DDR0_CAS#
DDR0_WE#
DDR0_RAS#
DDR0_BA[0]
DDR0_MA[2]
DDR0_BA[1]
DDR0_MA[10]
DDR0_MA[1]
DDR0_MA[0]
DDR0_MA[3]
DDR0_MA[4]

DDR0_CAB[0]
DDR0_CAB[1]
DDR0_CAB[2]
DDR0_CAB[3]
DDR0_CAB[4]
DDR0_CAB[5]
DDR0_CAB[6]
DDR0_CAB[7]
DDR0_CAB[8]
DDR0_CAB[9]
Not Used
Not Used

DDR0_MA[13]
DDR0_MA[15]
DDR0_MA[14]
DDR0_MA[16]
DDR0_BA[0]
DDR0_MA[2]
DDR0_BA[1]
DDR0_MA[10]
DDR0_MA[1]
DDR0_MA[0]
DDR0_MA[3]
DDR0_MA[4]

Non-Interleave

Block 2

M_A_DQ4

M_A_DQ0
M_A_DQ1

M_A_DQ7
M_A_DQ6

M_A_DQ2
M_A_DQ3

M_A_DQ5

M_A_DQ12

M_A_DQ14

M_A_DQ11

M_A_DQ9
M_A_DQ10

M_A_DQ8

M_A_DQ15

M_A_DQ13

M_A_DDRCLK0_1066M
-M_A_DDRCLK0_1066M

M_A_CKE0

M_A_DDRCLK1_1066M
-M_A_DDRCLK1_1066M

M_A_A6

M_A_A5

-M_A_CS1
-M_A_CS0

M_A_ODT0

M_A_CKE1

M_A_A12
M_A_A11

M_A_A9

M_A_A8
M_A_A7

M_A_BG0

-M_A_ACT
M_A_BG1

M_A_A0

M_A_BS1

M_A_A13

M_A_A10

M_A_A2

M_A_A1

M_A_A14
M_A_A16

M_A_A15

M_A_BS0

DDR_VTT_PG_CTRL

DDR_PG_CTRL

M_A_ODT1

M_A_A3
M_A_A4

M_A_DQ16
M_A_DQ17
M_A_DQ18
M_A_DQ19
M_A_DQ20
M_A_DQ21
M_A_DQ22
M_A_DQ23
M_A_DQ24
M_A_DQ25
M_A_DQ26
M_A_DQ27
M_A_DQ28
M_A_DQ29
M_A_DQ30
M_A_DQ31
M_A_DQ32
M_A_DQ33
M_A_DQ34
M_A_DQ35
M_A_DQ36
M_A_DQ37
M_A_DQ38
M_A_DQ39
M_A_DQ40
M_A_DQ41
M_A_DQ42
M_A_DQ43
M_A_DQ44
M_A_DQ45
M_A_DQ46
M_A_DQ47
M_A_DQ48
M_A_DQ49
M_A_DQ50
M_A_DQ51
M_A_DQ52
M_A_DQ53
M_A_DQ54
M_A_DQ55
M_A_DQ56
M_A_DQ57
M_A_DQ58
M_A_DQ59
M_A_DQ60
M_A_DQ61
M_A_DQ62
M_A_DQ63

-M_A_DQS6
M_A_DQS6
-M_A_DQS7
M_A_DQS7

-M_A_DQS2
M_A_DQS2
-M_A_DQS3
M_A_DQS3

M_A_DQS1

M_A_DQS0
-M_A_DQS1

-M_A_DQS0

-M_A_DQS5

-M_A_DQS4

M_A_DQS5

M_A_DQS4

M_A_DQ[63:0]<22>

DDR_VTT_PG_CTRL <80>

-M_A_DDRCLK1_1066M <22>
M_A_DDRCLK0_1066M <22>
-M_A_DDRCLK0_1066M <22>

M_A_CKE0 <22>
M_A_CKE1 <22>

M_A_DDRCLK1_1066M <22>

-M_A_CS1 <22>
-M_A_CS0 <22>

M_A_ODT0 <22>

M_B_VREF_CA_CPU <24>

M_A_VREF_CA_CPU <22>

M_A_ODT1 <22>

M_A_A[16:0] <22>

M_A_DQS[7:0] <22>

M_A_BG0 <22>

-M_A_ACT <22>
M_A_BG1 <22>

M_A_BS0 <22>

M_A_BS1 <22>

-M_A_DQS[7:0] <22>

-M_A_ALERT <22>
M_A_PARITY <22>
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U58B
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@

DDR_VREF_CA
AY67

DDR0_VREF_DQ
AY68

DDR1_VREF_DQ
BA67

DDR_VTT_CNTL
AW67

DDR0_ALERT#
AW50

DDR0_BA[0]/DDR0_CAB[4]/DDR0_BA[0]
AU52

DDR0_BA[1]/DDR0_CAB[6]/DDR0_BA[1]
AT48

DDR0_BA[2]/DDR0_CAA[5]/DDR0_BG[0]
AY55

DDR0_CAS#/DDR0_CAB[1]/DDR0_MA[15]
AU48

DDR0_CKE[0]
BA56

DDR0_CKE[1]
BB56

DDR0_CKE[2]
AW56

DDR0_CKE[3]
AY56

DDR0_CKN[0]
AU53

DDR0_CKN[1]
AU55DDR0_CKP[0]
AT53

DDR0_CKP[1]
AT55

DDR0_CS#[0]
AU45

DDR0_CS#[1]
AU43

DDR0_MA[0]/DDR0_CAB[9]/DDR0_MA[0]
AY50DDR0_MA[1]/DDR0_CAB[8]/DDR0_MA[1]
BB50DDR0_MA[10]/DDR0_CAB[7]/DDR0_MA[10]
AT50

DDR0_MA[11]/DDR0_CAA[7]/DDR0_MA[11]
BA54DDR0_MA[12]/DDR0_CAA[6]/DDR0_MA[12]
AW54

DDR0_MA[13]/DDR0_CAB[0]/DDR0_MA[13]
AU46

DDR0_MA[14]/DDR0_CAA[9]/DDR0_BG[1]
AY54DDR0_MA[15]/DDR0_CAA[8]/DDR0_ACT#
BA55

DDR0_MA[2]/DDR0_CAB[5]/DDR0_MA[2]
AY51

DDR0_MA[3]
BA50

DDR0_MA[4]
BB52

DDR0_MA[5]/DDR0_CAA[0]/DDR0_MA[5]
BA51

DDR0_MA[6]/DDR0_CAA[2]/DDR0_MA[6]
BA52

DDR0_MA[7]/DDR0_CAA[4]/DDR0_MA[7]
AW52DDR0_MA[8]/DDR0_CAA[3]/DDR0_MA[8]
AY52

DDR0_MA[9]/DDR0_CAA[1]/DDR0_MA[9]
BB54

DDR0_ODT[0]
AT45

DDR0_ODT[1]
AT43

DDR0_PAR
AT52

DDR0_RAS#/DDR0_CAB[3]/DDR0_MA[16]
AU50DDR0_WE#/DDR0_CAB[2]/DDR0_MA[14]
AT46

DDR0_DQ[0]
AL71

DDR0_DQ[1]
AL68

DDR0_DQ[2]
AN68

DDR0_DQ[3]
AN69

DDR0_DQ[4]
AL70

DDR0_DQ[5]
AL69

DDR0_DQ[6]
AN70

DDR0_DQ[7]
AN71

DDR0_DQ[8]
AR70

DDR0_DQ[9]
AR68

DDR0_DQ[10]
AU71

DDR0_DQ[11]
AU68

DDR0_DQ[12]
AR71

DDR0_DQ[13]
AR69

DDR0_DQ[14]
AU70

DDR0_DQ[15]
AU69

DDR0_DQ[16]/DDR0_DQ[32]
BB65

DDR0_DQ[17]/DDR0_DQ[33]
AW65

DDR0_DQ[18]/DDR0_DQ[34]
AW63

DDR0_DQ[19]/DDR0_DQ[35]
AY63

DDR0_DQ[20]/DDR0_DQ[36]
BA65

DDR0_DQ[21]/DDR0_DQ[37]
AY65

DDR0_DQ[22]/DDR0_DQ[38]
BA63

DDR0_DQ[23]/DDR0_DQ[39]
BB63

DDR0_DQ[24]/DDR0_DQ[40]
BA61

DDR0_DQ[25]/DDR0_DQ[41]
AW61

DDR0_DQ[26]/DDR0_DQ[42]
BB59

DDR0_DQ[27]/DDR0_DQ[43]
AW59

DDR0_DQ[28]/DDR0_DQ[44]
BB61

DDR0_DQ[29]/DDR0_DQ[45]
AY61

DDR0_DQ[30]/DDR0_DQ[46]
BA59

DDR0_DQ[31]/DDR0_DQ[47]
AY59

DDR0_DQ[32]/DDR1_DQ[0]
AY39

DDR0_DQ[33]/DDR1_DQ[1]
AW39

DDR0_DQ[34]/DDR1_DQ[2]
AY37

DDR0_DQ[35]/DDR1_DQ[3]
AW37

DDR0_DQ[36]/DDR1_DQ[4]
BB39

DDR0_DQ[37]/DDR1_DQ[5]
BA39

DDR0_DQ[38]/DDR1_DQ[6]
BA37

DDR0_DQ[39]/DDR1_DQ[7]
BB37

DDR0_DQ[40]/DDR1_DQ[8]
AY35

DDR0_DQ[41]/DDR1_DQ[9]
AW35

DDR0_DQ[42]/DDR1_DQ[10]
AY33

DDR0_DQ[43]/DDR1_DQ[11]
AW33

DDR0_DQ[44]/DDR1_DQ[12]
BB35

DDR0_DQ[45]/DDR1_DQ[13]
BA35

DDR0_DQ[46]/DDR1_DQ[14]
BA33

DDR0_DQ[47]/DDR1_DQ[15]
BB33

DDR0_DQ[48]/DDR1_DQ[32]
AY31

DDR0_DQ[49]/DDR1_DQ[33]
AW31

DDR0_DQ[50]/DDR1_DQ[34]
AY29

DDR0_DQ[51]/DDR1_DQ[35]
AW29

DDR0_DQ[52]/DDR1_DQ[36]
BB31

DDR0_DQ[53]/DDR1_DQ[37]
BA31

DDR0_DQ[54]/DDR1_DQ[38]
BA29

DDR0_DQ[55]/DDR1_DQ[39]
BB29

DDR0_DQ[56]/DDR1_DQ[40]
AY27

DDR0_DQ[57]/DDR1_DQ[41]
AW27

DDR0_DQ[58]/DDR1_DQ[42]
AY25

DDR0_DQ[59]/DDR1_DQ[43]
AW25

DDR0_DQ[60]/DDR1_DQ[44]
BB27

DDR0_DQ[61]/DDR1_DQ[45]
BA27

DDR0_DQ[62]/DDR1_DQ[46]
BA25

DDR0_DQ[63]/DDR1_DQ[47]
BB25

DDR0_DQSN[0]
AM70

DDR0_DQSN[1]
AT69

DDR0_DQSN[2]/DDR0_DQSN[4]
BA64

DDR0_DQSN[3]/DDR0_DQSN[5]
AY60

DDR0_DQSN[4]/DDR1_DQSN[0]
BA38

DDR0_DQSN[5]/DDR1_DQSN[1]
AY34

DDR0_DQSN[6]/DDR1_DQSN[4]
BA30

DDR0_DQSN[7]/DDR1_DQSN[5]
AY26

DDR0_DQSP[0]
AM69

DDR0_DQSP[1]
AT70

DDR0_DQSP[2]/DDR0_DQSP[4]
AY64

DDR0_DQSP[3]/DDR0_DQSP[5]
BA60

DDR0_DQSP[4]/DDR1_DQSP[0]
AY38

DDR0_DQSP[5]/DDR1_DQSP[1]
BA34

DDR0_DQSP[6]/DDR1_DQSP[4]
AY30

DDR0_DQSP[7]/DDR1_DQSP[5]
BA26

Q170
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5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

C

Block 5

Block 7

Interleave

AF65
AF64
AK65
AK64
AF66
AF67
AK67
AK66
AF70
AF68
AH71
AH68
AF71
AF69
AH70
AH69

AT66
AU66
AP65
AN65
AN66
AP66
AT65
AU65
AT61
AU61
AP60
AN60
AN61
AP61
AT60
AU60

AU40
AT40
AT37
AU37
AR40
AP40
AP37
AR37
AT33
AU33
AU30
AT30
AR33
AP33
AR30
AP30

AU27
AT27
AT25
AU25
AP27
AN27
AN25
AP25
AT22
AU22
AU21
AT21
AN22
AP22
AP21
AN21

DDR1_DQ[16]
DDR1_DQ[17]
DDR1_DQ[18]
DDR1_DQ[19]
DDR1_DQ[20]
DDR1_DQ[21]
DDR1_DQ[22]
DDR1_DQ[23]
DDR1_DQ[24]
DDR1_DQ[25]
DDR1_DQ[26]
DDR1_DQ[27]
DDR1_DQ[28]
DDR1_DQ[29]
DDR1_DQ[30]
DDR1_DQ[31]

DDR1_DQ[48]
DDR1_DQ[49]
DDR1_DQ[50]
DDR1_DQ[51]
DDR1_DQ[52]
DDR1_DQ[53]
DDR1_DQ[54]
DDR1_DQ[55]
DDR1_DQ[56]
DDR1_DQ[57]
DDR1_DQ[58]
DDR1_DQ[59]
DDR1_DQ[60]
DDR1_DQ[61]
DDR1_DQ[62]
DDR1_DQ[63]

DDR1_DQ[0]
DDR1_DQ[1]
DDR1_DQ[2]
DDR1_DQ[3]
DDR1_DQ[4]
DDR1_DQ[5]
DDR1_DQ[6]
DDR1_DQ[7]
DDR1_DQ[8]
DDR1_DQ[9]
DDR1_DQ[10]
DDR1_DQ[11]
DDR1_DQ[12]
DDR1_DQ[13]
DDR1_DQ[14]
DDR1_DQ[15]

LOGIC

Pin

Block 1

Non-Interleave

Block 3

InterleavePin Non-Interleave

AH66
AH65
AG69
AG70

AR66
AR65
AR61
AR60

AT38
AR38
AT32
AR32

AR25
AR27
AR22
AR21

Block 1

Block 3

Block 5

Block 7

LOGIC

Pin

AY48
AP50
BA48
BB48
AP48
AP52
AN50
AN48
AN53
AN52

DDR1_CAA[0]
DDR1_CAA[1]
DDR1_CAA[2]
DDR1_CAA[3]
DDR1_CAA[4]
DDR1_CAA[5]
DDR1_CAA[6]
DDR1_CAA[7]
DDR1_CAA[8]
DDR1_CAA[9]

LOGIC

DDR1_MA[5]
DDR1_MA[9]
DDR1_MA[6]
DDR1_MA[8]
DDR1_MA[7]
DDR1_BA[2]
DDR1_MA[12]
DDR1_MA[11]
DDR1_MA[15]
DDR1_MA[14]

DDR1_MA[5]
DDR1_MA[9]
DDR1_MA[6]
DDR1_MA[8]
DDR1_MA[7]
DDR1_BG[0]
DDR1_MA[12]
DDR1_MA[11]
DDR1_ACT#
DDR1_BG[1]

BA43
AY43
AY44
AW44
BB44
AY47
BA44
AW46
AY46
BA46
BB46
BA47

DDR3L LPDDR3 DDR4

DDR1_MA[13]
DDR1_CAS#
DDR1_WE#
DDR1_RAS#
DDR1_BA[0]
DDR1_MA[2]
DDR1_BA[1]
DDR1_MA[10]
DDR1_MA[1]
DDR1_MA[0]
DDR1_MA[3]
DDR1_MA[4]

DDR1_CAB[0]
DDR1_CAB[1]
DDR1_CAB[2]
DDR1_CAB[3]
DDR1_CAB[4]
DDR1_CAB[5]
DDR1_CAB[6]
DDR1_CAB[7]
DDR1_CAB[8]
DDR1_CAB[9]
Not Used
Not Used

DDR1_MA[13]
DDR1_MA[15]
DDR1_MA[14]
DDR1_MA[16]
DDR1_BA[0]
DDR1_MA[2]
DDR1_BA[1]
DDR1_MA[10]
DDR1_MA[1]
DDR1_MA[0]
DDR1_MA[3]
DDR1_MA[4]

DDR1_DQ[32]
DDR1_DQ[33]
DDR1_DQ[34]
DDR1_DQ[35]
DDR1_DQ[36]
DDR1_DQ[37]
DDR1_DQ[38]
DDR1_DQ[39]
DDR1_DQ[40]
DDR1_DQ[41]
DDR1_DQ[42]
DDR1_DQ[43]
DDR1_DQ[44]
DDR1_DQ[45]
DDR1_DQ[46]
DDR1_DQ[47]

DDR0_DQ[48]
DDR0_DQ[49]
DDR0_DQ[50]
DDR0_DQ[51]
DDR0_DQ[52]
DDR0_DQ[53]
DDR0_DQ[54]
DDR0_DQ[55]
DDR0_DQ[56]
DDR0_DQ[57]
DDR0_DQ[58]
DDR0_DQ[59]
DDR0_DQ[60]
DDR0_DQ[61]
DDR0_DQ[62]
DDR0_DQ[63]

DDR1_DQ[48]
DDR1_DQ[49]
DDR1_DQ[50]
DDR1_DQ[51]
DDR1_DQ[52]
DDR1_DQ[53]
DDR1_DQ[54]
DDR1_DQ[55]
DDR1_DQ[56]
DDR1_DQ[57]
DDR1_DQ[58]
DDR1_DQ[59]
DDR1_DQ[60]
DDR1_DQ[61]
DDR1_DQ[62]
DDR1_DQ[63]

DDR1_DQSN[0]
DDR1_DQSP[0]
DDR1_DQSN[1]
DDR1_DQSP[1]

DDR0_DQSN[6]
DDR0_DQSP[6]
DDR0_DQSN[7]
DDR0_DQSP[7]

DDR0_DQSN[2]
DDR0_DQSP[2]
DDR0_DQSN[3]
DDR0_DQSP[3]
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TABLE : Functional Strap

HIGH

LOW

GPP_B22/GSPI1_MOSI (Boot BIOS Destination)

Boot BIOS from LPC

Boot BIOS from SPI (Default) LOGIC

TABLE : Functional Strap

HIGH

LOW

GPP_B18/GSPI0_MOSI (No Reboot)

Enable "No Reboot" Mode

Disable "No Reboot" Mode (Default)

DFX_VRAM_ID[1..0]

00B

01B

10B

11B

1GB

N/A

4GB

2GB

Model

SWG

UMA

R10126

NO ASM

ASM

TABLE : DGFX_VRAM_IDTABLE : -DISCRETE_PRESENCE

LOGIC

-MIC_HW_EN

-DISCRETE_PRESENCE

DGFX_VRAM_ID0
DGFX_VRAM_ID1

-DISCRETE_PRESENCE

DGFX_VRAM_ID0

DGFX_VRAM_ID1

-WWAN_RESET<46>

-EC_SCI<55>

-INT_MIC_DTCT<26>

-EC_WAKE<55>

TBT_FORCE_PWR<31>

NFC_DLREQ<59>

I2C0_CLK<59>
I2C0_DATA<59>

WWAN_CFG0<46>
WWAN_CFG1<46>

WWAN_CFG3 <46>
WWAN_CFG2 <46>

EPRIVACY_ON<26>
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BA8
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BB7
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AY7
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AW7

GPP_B15/GSPI0_CS#
AN8

GPP_B16/GSPI0_CLK
AP7
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AP8

GPP_B18/GSPI0_MOSI
AR7

GPP_B19/GSPI1_CS#
AM5

GPP_B20/GSPI1_CLK
AN7
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AP5

GPP_B22/GSPI1_MOSI
AN5
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W4

GPP_C11/UART0_CTS#
AB3
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AC1
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AC2

GPP_C14/UART1_RTS#/ISH_UART1_RTS#
AC3

GPP_C15/UART1_CTS#/ISH_UART1_CTS#
AB4

GPP_C16/I2C0_SDA
U7
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U6
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U4
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U2

GPP_D15/ISH_UART0_RTS#
U3

GPP_D5/ISH_I2C0_SDA
M4

GPP_D6/ISH_I2C0_SCL
N3

GPP_D7/ISH_I2C1_SDA
N1

GPP_D8/ISH_I2C1_SCL
N2

GPP_D9
P2

GPP_F10/I2C5_SDA/ISH_I2C2_SDA
AD11

GPP_F11/I2C5_SCL/ISH_I2C2_SCL
AD12

GPP_F4/I2C2_SDA
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TABLE : Functional Strap

HIGH

LOW

Flash Descriptor Security Override

Disable Flash Descriptor Security (Override)

Enable Flash Descriptor Security (Default)

HDA_SDO/I2S0_TXD

PLACE ON TOP SIDE

TEST PAD
BOTTOM SIDE
DO NOT MOVE AFTER FIX

TABLE : Functional Strap

HIGH

LOW

GPP_B14/SPKR (Top Swap Override)

Enable "Top Swap" Mode

Disable "Top Swap" Mode (Default) LOGIC

PCH_SPKR

HDA_SYNC_CPU
HDA_BCLK_CPU
HDA_SDO_CPU

SD_RCOMP

NFC_ACTIVE_R
GC6_FB_EN

DGFX_PWRGD
-GPU_EVENT

HDA_BCLK<49>
HDA_SYNC<49>

HDA_SDIN0<49>
HDA_SDO<49>

PCH_SPKR<54>

DDI_PRIORITY1<28> -SC_DTCT <59>

NFC_ACTIVE<59>
GC6_FB_EN<97,102>

DGFX_PWRGD<92>
-GPU_EVENT<97>

TBT_RTD3_PWR_EN <31>
TBT_FORCE_USB_PWR <31>
-TBT_PERST <31>
-TBT_PCIE_WAKE <31>

VCC3_SUS

VCC3_SUS

VCC3_SUS
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Media Card Controller
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USB 3.0 System Port

(PCIE 2)

USB 3.0 Port Assignment

(PCIE 1)4

Smart Cart Slot

USB Type-C Port

USB 3.0 System Port (AOU)

9

8

USB 3.0 System Port (AOU)

3

Touch Panel

5

M.2 WWAN Slot

Fingerprint Reader

IR Camera

USB Type-C Port

NGFF WLAN Slot

USB Camera

USB 3.0 System Port

USB 2.0 Port Assignment

4

Discrete GPU

PCIe Port Assignment

0 (x4)

5

Optane x2
(M.2 WWAN Slot)

GbE PHY

10 (x2) Main Storage x 2

Alpine Ridge-LP

6 (x2)

M.2 WLAN Slot Port 0

8 (x2)

SATA SSD Main Storage

(PCIE 11)

2

0

SATA Port Assignment

SATA SSD on WWAN slot

(PCIE 7)

1B

1A

PCIE 4 (GbE)

PCIE 5 (GbE)

PCIE5

PCIE6_L1

PCIE 6
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PCIE 8/SATA 1A

Port 15

Port 16

PCIE 10 (GbE) PCIE 9 (x2)

PCIE 11/SATA 1B

PCIE 12/SATA 2

PCIE 11 (x2)

GPIO STRAP

PCIE 6

PCIE4

USB3P1

USB3 3 USB3P2

Flexible I/O Configuration

Port 1

Port 2

Port 3

Port 4

Port 5

Port 6

Port 7

Port 8

Port 9

Port 10

Port 11

Port 12

Port 13

Port 14

USB3 1

USB3 2/SSIC

USB3 3

I/O High Speed Signals Configuration Net Name

USB3 4

USB3 5/PCIE 1
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PCIE 7/SATA 0
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USB3 1

USB3 2

PCIE 3 (x4)

PCIE 4 (x4)

PCIE 5 (GbE)
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PCIE 1 (x4)
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H
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H
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PLACE NEAR U207 Pin3,4PLACE NEAR U207 Pin11.12

I2C Addressing

I2C1(to EC)
-TBT Port  : 0x23
-USBC Port : 0x27
I3C2(to AR)
-TBT Port  : 0x38
-USC Port  : 0x3f

TABLE

DIV=R2/ (R1+R2)

DIV MIN DIV MAX

Configuration

BP_NoRespones
BP_WaitFor3V3_Internal
BP_WaitFor3V3_External
BP_NoWait

0.18
0.38
0.58
1.00

0.00
0.20
0.40
0.60

BUS POWER Configuration

TABLE I2C Address Selection

R10427

NA
191K
100K
10K

0.00
0.20
0.40
0.60

0.18
0.38
0.58
1.00

DIV_Min DIV_Max I2C_ADDR_DECODE_C1 I2C_ADDR_DECODE_C2

000b
001b
010b
011b

100b
101b
110b
111b

DIV = R2 / (R1+R2) I2C Unique Address [3:1]

BUSPOWER Config.
BP_NoWait

PLACE NEAR U207 Pin9 PLACE NEAR U207 Pin1 PLACE NEAR U207 Pin20 PLACE NEAR U207 Pin41

Vendor P/N LCFC P/N

Workaround for PD burn-out issue

SA00008SY00PTPS65988CERJTR

SA00008TC00SN1701012RJTR
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TBT_CC1 <35>
TBT_CC2 <35>
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TBT_DP_MODE<34>

TBT_POL<34>

TBT_TBT_MODE<34>

USBC_DP_MODE<29>

USBC_USB_MODE <29>

USBC_POL <29>

-PD_I2C_INT<56>

I2C_DATA_PD<28,29,57>

-TBT_I2C_INT<31>

I2C_DATA_TBT<29,31>
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-TBT_EE_CS<31>
TBT_EE_DI<31>
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TBT_EE_DO<31>

USBC_HV_GATE <67>
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I2C_CLK_PD<28,29,57>
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VCC5M
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PERICOM

TABLE of USB3.0 SW (U189)

CBTL02042ABQ

SA000066600TOSHIBA TC7PCI3212MT

TABLE:

State #

Module Configuration Decodes

CONFIG_0
  (Pin 21)

 0  GND

CONFIG_1
  (Pin 69)

CONFIG_2
  (Pin 75)

CONFIG_3
   (Pin 1)

     Module Type
            and
Main Host Interface

       Port
Configuration

 1

 2

 3

 4

 5

 6

 7

 8

 9

10

11

12

13

14

15

 GND

 GND

 GND

 GND

 GND

 GND

   NC

   NC

   NC

   NC

   NC

   NC

   NC

   NC

 GND

 GND

 GND

 GND

 GND

 GND

 GND

 GND

 GND

   NC

   NC

   NC

   NC

   NC

   NC

   NC

   NC

 GND

 GND

 GND

 GND

 GND

 GND

 GND

 GND

   NC

   NC

   NC

   NC

   NC

   NC

   NC

   NC

   NC

   NC

   NC

   NC

   NC

   NC

   NC

   NC

 GND

 GND

 GND

 GND

 GND

 GND

 GND

 GND

SSD - SATA

WWAN - PCIe, USB 3.1 Gen1

SSD - PCIe

WWAN - PCIe

WWAN - PCIe

WWAN - PCIe

WWAN - PCIe

WWAN - PCIe, USB 3.1 Gen1

WWAN - PCIe, USB 3.1 Gen1

WWAN - PCIe, USB 3.1 Gen1

WWAN - SSIC

WWAN - SSIC

WWAN - SSIC

WWAN - SSIC

WWAN - PCIe, USB 3.1 Gen1

No Module Present

N/A

N/A

Vendor Defined

N/A

  0

  1

  2

  3

  0

  1

  0

  1

  2

  3

  3

  2

Status# 8

Status#

WWAN - SSIC P0

Note

Status# 1

Status# 6

WWAN - PCIe 

WWAN - USB3.1 G1 P2

NC
Fibcom
L830-EB

CONFIG_0
  (Pin 21)

CONFIG_3
   (Pin 1)

CONFIG_2
  (Pin 75)

CONFIG_1
  (Pin 69)

 GND

 GND

 GND

NC

GND

NC

 GND

GND    NC

 GND

 GND

2242 PCIe
SSD

Sierra
EM7565

TABLE:

UIM_RESET

UIM_PWR
UIM_DATA
UIM_CLK

USBP5-
USBP5+ USBP5+_CONN

USBP5-_CONN

PCIE6_L0_SATA1_RXP
PCIE6_L0_SATA1_RXN

PCIE6_L1_RXN
PCIE6_L1_RXP

PCIE6_L1_TXN
PCIE6_L1_TXP

PCIE6_L1_TXN_C
PCIE6_L1_TXP_C

PCIE6_L1_RXN_R
PCIE6_L1_RXP_R

-WWAN_DISABLE

PCIE6_L1_TXP
PCIE6_L1_TXN

-WWAN_SSD_DTCT PCIE6_L1_TXP_C
PCIE6_L1_TXN_C

PCIE6_L1_TXP_A0C
PCIE6_L1_TXN_A0C

WWAN_CFG2

PCIE6_L1_RXN_R
PCIE6_L1_RXP_R

PCIE6_L1_RXP_M
PCIE6_L1_RXN_M

PCIE6_L1_RXNR
PCIE6_L1_RXPR

PCIE6_L1_RXP
PCIE6_L1_RXN

WWAN_CFG1_SW

WWAN_CFG1_SW

-WWAN_SSD_DTCT

WWAN_CFG0_SW

WWAN_CFG3_SW

WWAN_CFG3_SWWWAN_CFG3

WWAN_CFG0_SWWWAN_CFG0

PCIE6_L0_SATA1_TXN
PCIE6_L0_SATA1_TXP

PCIE6_L0_SATA1_TXN_C
PCIE6_L0_SATA1_TXP_C

PCIE6_L0_SATA1_RXN<10>
PCIE6_L0_SATA1_RXP<10>

USBP5-<10>
USBP5+<10>

PCIE6_L0_SATA1_TXN<10>
PCIE6_L0_SATA1_TXP<10>

-WWAN_RESET<8>

-WWAN_DISABLE <6,55,57>

-PLTRST_FAR <13,39,41,45,55,63,64,65,92>
-CLKREQ_PCIE6 <12>

-PCIE6_CLK_100M<12>
PCIE6_CLK_100M<12>

PCIE6_L1_RXP<10>
PCIE6_L1_RXN<10>

PCIE6_L1_TXN<10>
PCIE6_L1_TXP<10>

WWAN_CFG0<8>

WWAN_CFG1<8>

WWAN_CFG2<8>

-WWAN_SSD_DTCT <57>

WWAN_CFG3<8>

VCC3B_WAN

VCC3B_WAN

VCC3B VCC3B

VCC3B_WAN

VCC3B VCC3B_WAN

VCC3B

VCC3B

VCC3M

VCC3MVCC3M
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Y1 CRYSTAL 27MHz- 7pF 20ppm

TXC 8Y27000005 SJ10000IB00

Vendor P/N LCFC P/N

KDS 1ZZHAE27000CC0A SJ10000I800

30ohm@100MHz ESR=0.01

Delay core power disable for around 100us to make
sure PCIE power drop earlier than core power.

Enable: Vh:1.5V Vl:0.7V

Enable: Vh:2.0V Vl:0.8V

Memory Density

8Gb (256M x 32)

Samsung

Micron

Hynix

Vendor Manufacturer P/N

K4G80325FB-HC28
SA000081C10
MT51J256M32HF-70:A
SA000081710

H5GC824MJR-R0C

1 (0x0001)

0 (0x0000)

RAMCFG Setting Number

2 (0x0002)

STRAP 0

R10584 R10585

No ASM

No ASM

No ASMASM

ASM

ASM

STRAP 1

R10586 R10587

STRAP 2
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