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Thorpe-2 TBT 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

29.DDI DEMUX/HDMI LEVEL SHIFTER
30.HDMI CONNECTOR

27.BLANK

20.RTC BATTERY

31.M.2 SATA/PCIE SSD CARD SLOT
32.USB POWER/CONN

50.AUDIO ALC3268
51.AUDIO HP JACK DETECT
52.AUDIO JACK SENSE
53.BLANK
54.AUDIO SPEAKER
55.AUDIO BEEP

34.GBE JACKSONVILLE
35.GBE LAN SWITCH

37.RJ45 CONNECTOR

46.PCIE M.2 (NGFF) CARD SLOT
47.SD/AUDIO CONNECTOR I/F
48.BLANK
49.BLANK

21.SPI FLASH
57.DOCKING CONNECTOR
58.MEC1653(1/3)
59.MEC1653(2/3)

61.KEYBOARD/TRACK POINT
62.TOUCH PAD/FPR/SCR
63.FAN CONNECTOR
64.APS G-SENSOR
65.DISCRETE TPM 2.0
66.SMBUS SWITCH/LPC DEBUG PORT

69.DC-IN
70.BATTERY INPUT

72.CHARGER SELECTOR
73.BLANK
74.DC/DC VCC5M/VCC3M (TPS51285B-1)

76.DC/DC VCCCPUCORE(NCP81382)

THP2 D-0
VER 0.01
Oct/26/2016

BASE LOGIC :
thp2_sitr_lcfc_20161014

75.DC/DC IMVP8 CONTROLLER(NCP81218)

80.DC/DC VCCCPUIO(NB682)

85.DC/DC VCC2R5A(TLV62080)

83.DC/DC VCC1R2A(TPS51716RUKR)
84.BLANK

98.BLANK

89.BLANK

94.LOAD SW LAN

96.LOAD SW B

99.PTH FOR SCREW HOLES

97.LOAD SW WWAN & WLAN

60.MEC1653(3/3)

67.THINK ENGINE-2(1/2)
68.THINK ENGINE-2(2/2)

26.LCD/USB/LID/MIC/CAMERA/PWR SW 93.LOAD SW PCH SUS/TRACK POINT

77.DC/DC VCCGFXCORE_I(NCP81382)
78.DC/DC VCCSA(NCP81380)
79.BLANK

81.DC/DC VCC1R0_SUS(BD91364BMUU)

88.BLANK
87.DC/DC VCCPCHCORE(NB695)

82.LOAD SW VCCST & VCCSTG

56.BLANK

33.BLANK

28.BLANK

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

42.BLANK
43.BLANK
44.BLANK

38.BLANK
39.BLANK
40.BLANK
41.BLANK

45.BLANK

90.BLANK
91.BLANK
92.BLANK

95.BLANK

22.DDR4 BASE MEMORY CH-A (1/2)
23.DDR4 BASE MEMORY CH-A (2/2)

86.DC/DC VCC1R8_SUS(BU90104GWZ)

100. ALPINE RIDGE LP(1/2)
101. ALPINE RIDGE LP(2/2)
102. TBT PORT

36.GBE MAGNETICS 71.BATTERY CHARGER(BQ25700) 103. USB TYPE-C PROTOCTOR
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EC HISTORY
CS15 THP2 D-0
(BASE LOGIC : thp2_sitr_lcfc_20161014)

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

LOGIC

TABLE: Chip Capacitor Tolerance

Tolerance Code

+/-0.25pF
+/-0.5pF

C
D

J
K
M
Z

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

TABLE: Chip Capacitor Thermal Characteristics

Code

-55 to 150degC
-55 to 125degC

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

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

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

NPO
C0G

X7R
X6S
X5R

VER.0.01  10/26/2016 APPLIED                     Power ECR10192016 / EC10242016
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TABLE : Functional Strap

DDPB_CTRLDATA

HIGH

LOW

DDPC_CTRLDATA

HIGH

Port B is detected.

LOW

Port B is not detected.

Port C is not detected.

Port C is detected.

EDP_COMP

EDP_AUXN
EDP_AUXP

EDP_TXN0
EDP_TXP0
EDP_TXN1
EDP_TXP1

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_TXP2
EDP_TXN2

EDP_TXP3
EDP_TXN3

DDIP1_AUXP

DDIP2_AUXP

DDIP1_AUXN

DDIP2_AUXN

DDIP2_CTRLDATA
DDIP2_CTRLCLK

DDIP2_HPD
DDIP1_HPD

EDP_TXP1 26
EDP_TXN1 26
EDP_TXP0 26
EDP_TXN0 26

EDP_AUXP 26
EDP_AUXN 26

DDIP1_0N100
DDIP1_0P100
DDIP1_1N100
DDIP1_1P100

DDIP1_2P100
DDIP1_2N100

DDIP1_3N100
DDIP1_3P100

DDIP2_2P29
DDIP2_2N29

DDIP2_3N29
DDIP2_3P29

DDIP2_0P29
DDIP2_0N29

DDIP2_1N29
DDIP2_1P29

EDP_TXN2 26
EDP_TXP2 26
EDP_TXN3 26
EDP_TXP3 26

DDIP2_CTRLCLK29
DDIP2_CTRLDATA29

DDIP1_AUXN 100
DDIP1_AUXP 100
DDIP2_AUXN 29
DDIP2_AUXP 29

DDIP1_HPD 100
DDIP2_HPD 29

EDP_HPD 26

VGA_BLON 58
PANEL_BKLT_CTRL 26
PANEL_POWER_ON 68

VCCCPUIOVCC3_SUS
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DDI1_AUXN
G50

DDI1_AUXP
F50

DDI1_TXN[0]
E55

DDI1_TXN[1]
E58

DDI1_TXN[2]
F53

DDI1_TXN[3]
F56

DDI1_TXP[0]
F55

DDI1_TXP[1]
F58

DDI1_TXP[2]
G53

DDI1_TXP[3]
G56

DDI2_AUXN
E48

DDI2_AUXP
F48

DDI2_TXN[0]
C50

DDI2_TXN[1]
C52

DDI2_TXN[2]
A50

DDI2_TXN[3]
D51

DDI2_TXP[0]
D50

DDI2_TXP[1]
D52

DDI2_TXP[2]
B50

DDI2_TXP[3]
C51

DDI3_AUXN
G46

DDI3_AUXP
F46

EDP_RCOMP
E52

EDP_AUXN
E45

EDP_AUXP
F45

EDP_DISP_UTIL
B52

EDP_TXN[0]
C47

EDP_TXN[1]
D46

EDP_TXN[2]
A45

EDP_TXN[3]
A47

EDP_TXP[0]
C46

EDP_TXP[1]
C45

EDP_TXP[2]
B45

EDP_TXP[3]
B47

GPP_E13/DDPB_HPD0
L9

GPP_E14/DDPC_HPD1
L7

GPP_E15/DDPD_HPD2
L6

GPP_E16/DDPE_HPD3
N9

GPP_E17/EDP_HPD
L10

GPP_E18/DDPB_CTRLCLK
L13

GPP_E19/DDPB_CTRLDATA
L12

GPP_E20/DDPC_CTRLCLK
N7

GPP_E21/DDPC_CTRLDATA
N8

GPP_E22/DDPD_CTRLCLK
N11

GPP_E23/DDPD_CTRLDATA
N12

EDP_BKLTCTL
R11EDP_BKLTEN
R12

EDP_VDDEN
U13
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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]

Non-Interleave

Block 2

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]
DDR0_DQ[13]
DDR0_DQ[14]
DDR0_DQ[15]

AL71
AL68
AN68
AN69
AL70
AL69
AN70
AN71
AR70
AR68
AU71
AU68
AR71
AR69
AU70
AU69

BB65
AW65
AW63
AY63
BA65
AY65
BA63
BB63
BA61
AW61
BB59
AW59
BB61
AY61
BA59
AY59

AY39
AW39
AY37
AW37
BB39
BA39
BA37
BB37
AY35
AW35
AY33
AW33
BB35
BA35
BA33
BB33

AY31
AW31
AY29
AW29
BB31
BA31
BA29
BB29
AY27
AW27
AY25
AW25
BB27
BA27
BA25
BB25

DDR0_DQ[16]
DDR0_DQ[17]
DDR0_DQ[18]
DDR0_DQ[19]
DDR0_DQ[20]
DDR0_DQ[21]
DDR0_DQ[22]
DDR0_DQ[23]
DDR0_DQ[24]
DDR0_DQ[25]
DDR0_DQ[26]
DDR0_DQ[27]
DDR0_DQ[28]
DDR0_DQ[29]
DDR0_DQ[30]
DDR0_DQ[31]

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]

LOGIC

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 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]

DDR0_DQ[32]
DDR0_DQ[33]
DDR0_DQ[34]
DDR0_DQ[35]
DDR0_DQ[36]
DDR0_DQ[37]
DDR0_DQ[38]
DDR0_DQ[39]
DDR0_DQ[40]
DDR0_DQ[41]
DDR0_DQ[42]
DDR0_DQ[43]
DDR0_DQ[44]
DDR0_DQ[45]
DDR0_DQ[46]
DDR0_DQ[47]

DDR0_DQ[32]
DDR0_DQ[33]
DDR0_DQ[34]
DDR0_DQ[35]
DDR0_DQ[36]
DDR0_DQ[37]
DDR0_DQ[38]
DDR0_DQ[39]
DDR0_DQ[40]
DDR0_DQ[41]
DDR0_DQ[42]
DDR0_DQ[43]
DDR0_DQ[44]
DDR0_DQ[45]
DDR0_DQ[46]
DDR0_DQ[47]

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]

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

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_DQ20
M_A_DQ16
M_A_DQ17
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TABLE : Functional Strap
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LOW

GPP_C2/SMBALERT#  (TLS Confidentiality)
Enable ME Crypto TLS with Confidentiality
Disable ME Crypto TLS (Default)

LOGIC

TABLE : Functional Strap

HIGH
LOW

GPP_C5/SML0ALERT # (LPC or eSPI)
eSPI is selected
LPC is selected (Default) LOGIC

TABLE : Functional Strap

HIGH
LOW

SPI0_MISO (JTAG ODT Disable)
Enabled (Default)
Disabled

TABLE : Functional Strap

HIGH
LOW

SPI0_MOSI (Boot Halt)
Disabled (Default)
Enabled

TABLE : Functional Strap

HIGH
LOW

SPI0_IO3 (A0 Personality Strap)

Enabled
Disabled (Default)
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TABLE : Functional Strap

HIGH
LOW

GPP_B18/GSPI0_MOSI (No Reboot)
Enable "No Reboot" Mode
Disable "No Reboot" Mode (Default)

TABLE : Functional Strap

HIGH
LOW

GPP_B22/GSPI1_MOSI (Boot BIOS Destination)
Boot BIOS from LPC
Boot BIOS from SPI (Default) LOGIC
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USB Camera
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Flexible I/O Configuration

Port 1
Port 2
Port 3
Port 4
Port 5
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Port 7
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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
USB3 6/PCIE 2
PCIE 3 (GbE)

PCIE 7/SATA 0

PCIE 9 (GbE) PCIE 9 (x4)

USB3 1
USB3 2 (MCC)

PCIE 3
PCIE 4
PCIE 5

NA

USB3 4
PCIE 1 (x2)
PCIE 2 (x2)

USB3P0

PCIE0_L0
PCIE0_L1

USB3P3

PCIE1
PCIE2

X
PCIE5_L3

PCIe Port Assignment

PCIe SSD

Thunderbolt
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5 (x4)

0 (x2)

2
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GbE PHY
M.2 WLAN Slot Port 1
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4
5
6
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USB 3.0 Port Assignment

Mdia Card Controller

USB 3.0 System Port (AOU)

PCIE 6
PCIE3
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USB3.0 System Port

Touch Panel

3

USB3.0 System Port
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(PCIE 11)
SATA SSD

SATA Port Assignment
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4 (PCIE 1)

PCIE 4 (GbE)
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X
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Port 15
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(PCIE 2)
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USB3 3 USB3P2
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Pericom PI3USB102ZME
NXP NX3DV42GU
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USB 2.0 SWITCH

USBCOMP

-TPM_IRQ

USB3P3_RXN
USB3P3_RXP
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TABLE

LEVEL

PDV 0000B

PLANARID[3..0]

PLANAR ID

1 NA

LEVEL

0

0123

NA NA NA

TABLE

ASM ASM ASM ASM

R43 R47 R113 R48

SDV 0001B

MEMORYID[4..0]

TABLE

00000b
00001b
00010b
00011b
00100b

11111b NO_ASM

U125, U126, U127, U128

Micron
Micron
Samsung
SK Hynix
SK Hynix

MT40A512M16HA-083E:A
MT40A1G16HBA-083E:A
K4A8G165WB-BCPB
T.B.D.
T.B.D.

8Gbit SDP
16Gbit DDP
8Gbit SDP

4GB (2133)
8GB (2133)
4GB (2133)

No Soldered Memory

FVT 0010B
ME SIT 0011B
SIT 0100B / 0101B
SIT-R
SVT
SVT-R
SOVP

01000b
01001b
01010b
01011b
01100b

Micron
Micron
Samsung
Samsung
SK Hynix

MT40A512M16JY-083E:B 8Gbit SDP 4GB (2400)
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L : Automatic Switching mode,HDMI ID Disabled
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REF DES ENABLE DISABLE

ASM

ASM

J5

R220

NO_ASM

NO_ASM

SDV staff

Place bottom side

LPCCLK_DEBUG_24M

-LPC_FRAME
-CLKRUN

B_ON

IRQSER
-PLTRST_FAR

SMB_CLK_3B

SMB_DATA_3B

-SUS_STAT

LPC_AD0
LPC_AD1
LPC_AD2
LPC_AD3

-PWRSWITCH

SMB_CLK

SMB_DATA

BPWRG

-SUS_STAT

LPCCLK_DEBUG_24M7
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B_ON60,67,80,82
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-CLKRUN7,58

SMB_DATA_3B24,62
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-LPC_FRAME7,58
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REFER TO VCPIN25 CIRCUIT

TABLE
ID
RT1

Target

RT3
RT4
RT5

RT7
RT8
RT9
RT10
RT11

VCC5M Switching FET (PQ203)

VCCCPUCORE DrMOS (PU402)
DOCK PWR20_F to VIN20_IN FET (PQ7, PQ8)
Battery Charge BUCK FET (PQ103)

Battery Charge BOOST FET (PQ104)

TBTA_VBUS to VINT20_IN FET (PQ13, PQ14)

RT6

RT2

M_BAT_PWR to BAT_PWR_FET (PQ15, PQ16)

DCIN_PWR20_F to VINT20_IN_FET (PQ1, PQ2)

S_BAT_PWR to S_BAT_PWR_FET (PQ17, PQ18)

VCCGFXCORE DrMOS (PU403)

VCC3M Switching FET (PQ205)

R413, R422 : Need Anti-surge Chip Resistors

RT12
RT13
RT14

Battery Charge Discharge FET (PQ105)

VSYS_OUT to VSYS_FET (PQ101)

CPU Die (U58)

Bottom side

CP25OUT

-PWRSHUTDOWN

VCPIN25

5M_3M_PWRG

VCC3B_DRV 96
VCC5B_DRV 30,96

VCC3P_DRV 26

VCC3LAN_DRV 94

M1_DRV 70
M2_DRV 70

MPWRG 13,59
BPWRG 13,50,59,62,66

-PWRSHUTDOWN 69,71

PANEL_POWER_ON3

DISCHARGE67,69,71

-SHUTDOWN59

5M_3M_PWRG74

VCC3WLAN_DRV 97

SUS_ON159,86 SUS_DRV 93

S1_DRV 70
S2_DRV 70

VCCLAN_ON67

TBT_DRV 93

VCC5B

VCC3MVCC3B

VCC5M

VDD10VCC3SW

VCC5M

VCC5MVCC3M

VSYS

VCC3SW

VREGIN20

VSYS

VCC3SW

VREGIN20

VDD10
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