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DDR4 COMPENSATION SIGNALS

DDR4 Interleaved Memory

DDR0_PAR,DDR0_ALERT# for
DDR4

DDR1_PAR,DDR1_ALERT# for DDR4

Buffer with Open Drain Output For VTT power control

BUFFER
Main: SA00005U600
2nd: SA00007UR00

DDR_A_D0
DDR_A_D1

DDR_A_D10
DDR_A_D11
DDR_A_D12
DDR_A_D13
DDR_A_D14
DDR_A_D15
DDR_A_D16
DDR_A_D17
DDR_A_D18
DDR_A_D19

DDR_A_D2

DDR_A_D20
DDR_A_D21
DDR_A_D22
DDR_A_D23
DDR_A_D24
DDR_A_D25
DDR_A_D26
DDR_A_D27
DDR_A_D28
DDR_A_D29

DDR_A_D3

DDR_A_D30
DDR_A_D31
DDR_A_D32
DDR_A_D33
DDR_A_D34
DDR_A_D35
DDR_A_D36
DDR_A_D37
DDR_A_D38
DDR_A_D39

DDR_A_D4

DDR_A_D40
DDR_A_D41
DDR_A_D42
DDR_A_D43
DDR_A_D44
DDR_A_D45
DDR_A_D46
DDR_A_D47
DDR_A_D48
DDR_A_D49

DDR_A_D5

DDR_A_D50
DDR_A_D51
DDR_A_D52
DDR_A_D53
DDR_A_D54
DDR_A_D55
DDR_A_D56
DDR_A_D57
DDR_A_D58
DDR_A_D59

DDR_A_D6

DDR_A_D60
DDR_A_D61
DDR_A_D62
DDR_A_D63

DDR_A_D7
DDR_A_D8
DDR_A_D9

DDR_A_CLK#0

DDR_A_CLK#1
DDR_A_CLK0

DDR_A_CLK1

DDR_A_CKE0
DDR_A_CKE1

DDR_A_CS#0
DDR_A_CS#1

DDR_A_MA5
DDR_A_MA9

DDR_A_MA13
DDR_A_CAS#
DDR_A_WE#
DDR_A_RAS#
DDR_A_BS0

DDR_A_MA6
DDR_A_MA8
DDR_A_MA7
DDR_A_BG0
DDR_A_MA12
DDR_A_MA11
DDR_A_ACT#
DDR_A_BG1

DDR_A_MA2
DDR_A_BS1
DDR_A_MA10
DDR_A_MA1
DDR_A_MA0
DDR_A_MA3
DDR_A_MA4

DDR_A_DQS#0
DDR_A_DQS0
DDR_A_DQS#1
DDR_A_DQS1
DDR_A_DQS#2
DDR_A_DQS2
DDR_A_DQS#3
DDR_A_DQS3
DDR_A_DQS#4
DDR_A_DQS4
DDR_A_DQS#5
DDR_A_DQS5
DDR_A_DQS#6
DDR_A_DQS6
DDR_A_DQS#7
DDR_A_DQS7

DDR_A_CKE2
DDR_A_CKE3

DDR_A_PAR
DDR_A_ALERT#

DDR_VTT_CNTL
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DDR_B_D1
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DDR_B_D12
DDR_B_D13
DDR_B_D14
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DDR_B_D18
DDR_B_D19
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DDR_B_D21
DDR_B_D22
DDR_B_D23
DDR_B_D24
DDR_B_D25
DDR_B_D26
DDR_B_D27
DDR_B_D28
DDR_B_D29

DDR_B_D3

DDR_B_D30
DDR_B_D31
DDR_B_D32
DDR_B_D33
DDR_B_D34
DDR_B_D35
DDR_B_D36
DDR_B_D37
DDR_B_D38
DDR_B_D39

DDR_B_D4

DDR_B_D40
DDR_B_D41
DDR_B_D42
DDR_B_D43
DDR_B_D44
DDR_B_D45
DDR_B_D46
DDR_B_D47
DDR_B_D48
DDR_B_D49

DDR_B_D5

DDR_B_D50
DDR_B_D51
DDR_B_D52
DDR_B_D53
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DDR_B_D55
DDR_B_D56
DDR_B_D57
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DDR_B_CKE3
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SM_RCOMP0

SM_RCOMP1
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SM_RCOMP0
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DDR_A_ODT0
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AR60
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AR38
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AR32
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128Mb Flash ROM

SPI_MOSI= SPI_IO0
SPI_MISO= SPI_IO1
PCH EDS R0.7 p.235~236

RC40/41 place to within 1100 mil of  SPIO_MOSI/SPI0_IO2 pin for XDP

ENABLE
DISABLE

HIGH
LOW(DEFAULT)

TLS CONFIDENTIALITY

ESPI
LPC

HIGH
LOW(DEFAULT)

EC interface

ENABLE
DISABLE

HIGH
LOW(DEFAULT)

EXI BOOT STALL BYPASS

Modify Value to 150k for WW52 MOW
2015/03/03 Jason

SML1 -> EC,DGPU,THM

SMB -> DDR4

Int. PD.

Int. PD.

MOW WW06
PCH

HIGH
LOW

DIMM Detect
1 DIMM
2 DIMM

SML1CLK => GPU_THM_SMBCLK
SML1DATA => GPU_THM_SMBDAT

PCH_SPI_CLK_R1

PCH_SPI_CS#0_R1

PCH_SPI_D0_R1
PCH_SPI_D2_R1
PCH_SPI_D3_R1

PCH_SPI_D2_R1

PCH_SPI_D3_R1

PCH_SPI_CLK_R

PCH_SPI_D1_R

PCH_SPI_D3_R
PCH_SPI_CLK_R
PCH_SPI_D0_R

PCH_SPI_D1_R1

PCH_SPI_D3_R1

PCH_SPI_D0_R1
PCH_SPI_CLK_R1

PCH_SPI_D1_R1 SMBCLK
SMBDATA
PCH_SMB_ALERT#

SML0_SMBCLK
SML0_SMBDATA

SML1CLK
SML1DATA

GPP_C5

CLKRUN#

GPP_B23

PCH_SPI_D2_R1 PCH_SPI_D2_R

PCH_SPI_D2_R1

PCH_SPI_D0_R1

PCI_CLK_LPC1

SUS_STAT#/LPCPD#

CLKRUN#

PCH_SMB_ALERT#

GPP_C5

GPP_B23

PCH_SMBCLK

PCH_SMBDATA

SUS_STAT#/LPCPD#

SML1CLK

SMBCLK

SML0_SMBCLK

SML0_SMBDATA

SMBDATA

SML1DATA

SMBCLK

SMBDATA

PCH_SPI_CS#0_R1

PCH_SPI_CS#0_R1

PCH_SPI_CLK_0_R
PCH_SPI_D0_0_R
PCH_SPI_D1_0_R

PCH_SPI_CLK_R
PCH_SPI_D0_R
PCH_SPI_D1_R

PCH_SPI_D3_0_R
PCH_SPI_D2_0_RPCH_SPI_D2_R

PCH_SPI_D3_R

ONE_DIMM#

ONE_DIMM#

+3.3V_SPI

+3VS

+3VS

+3VS

+3VALW_PCH

+3VALW_PCH

+3VALW_PCH

+3VS

+3VALW_PCH

+3VS

+3.3V_SPI

+3VALW_PCH +3.3V_SPI

+3.3V_SPI

+3VS

SIO_RCIN#[25]

SERIRQ[25]

LPC_LAD0 [25]
LPC_LAD1 [25]
LPC_LAD2 [25]
LPC_LAD3 [25]

LPC_LFRAME# [25]

CLK_PCI_LPDEBUG [25]
CLKRUN# [25]

XDP_SPI_SI[14]

XDP_SPI_IO2[14]

CLK_PCI_LPC_MEC [25]

PCH_SMBDATA [20,21]

PCH_SMBCLK [20,21]

PCH_SPI_CS#0_R1[25]

PCH_SPI_D1_R [25]

PCH_SPI_CLK_R [25]
PCH_SPI_D0_R [25]

SML1DATA [25,30,41]
SML1CLK [25,30,41]
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SKL-U

SPI - FLASH
SMBUS, SMLINK

SPI - TOUCH

C LINK

LPC
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SKL-U_BGA1356

SPI0_CLK
AV2

SPI0_MISO
AW3

SPI0_MOSI
AV3

SPI0_IO2
AW2

SPI0_IO3
AU4

SPI0_CS0#
AU3

SPI0_CS1#
AU2

SPI0_CS2#
AU1

GPP_D1/SPI1_CLK
M2

GPP_D2/SPI1_MISO
M3

GPP_D3/SPI1_MOSI
J4

GPP_D21/SPI1_IO2
V1

GPP_D22/SPI1_IO3
V2

GPP_D0/SPI1_CS#
M1

CL_CLK
G3

CL_DATA
G2

CL_RST#
G1

GPP_A0/RCIN#
AW13

GPP_A6/SERIRQ
AY11

GPP_C0/SMBCLK
R7

GPP_C1/SMBDATA
R8

GPP_C2/SMBALERT#
R10

GPP_C3/SML0CLK
R9

GPP_C4/SML0DATA
W2

GPP_C5/SML0ALERT#
W1

GPP_C6/SML1CLK
W3

GPP_C7/SML1DATA
V3

GPP_B23/SML1ALERT#/PCHHOT#
AM7

GPP_A1/LAD0/ESPI_IO0
AY13

GPP_A2/LAD1/ESPI_IO1
BA13

GPP_A3/LAD2/ESPI_IO2
BB13

GPP_A4/LAD3/ESPI_IO3
AY12

GPP_A5/LFRAME#/ESPI_CS#
BA12

GPP_A14/SUS_STAT#/ESPI_RESET#
BA11

GPP_A9/CLKOUT_LPC0/ESPI_CLK
AW9

GPP_A10/CLKOUT_LPC1
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GPP_A8/CLKRUN#
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Weak IPD

No REBOOT
REBOOT ENABLE

NO REBOOT STRAP
HIGH
LOW(DEFAULT)

For 3D-CAM 2015/Jason

VBIOS_ID2
(GPP_A23)

Reserved

0 0
0

1

VRAM ID

0
0
0 1

VBIOS_ID3
(GPP_A22)

2G DDR3
4G GDDR5
2G GDDR5

(PCBA VRAM Size Config.)

VBIOS_ID1
(GPP_B17)

0

0
1

1

NRB_BIT

KB_DET#

BLUETOOTH_EN

DBC_EN

DGPU_HOLD_RST#

PROJECT_ID1
PROJECT_ID2

PROJECT_ID2
PROJECT_ID1

BOARD_ID3

BOARD_ID3
BOARD_ID2

BLUETOOTH_EN

BOARD_ID2

LPSS_UART2_CTS#

LPSS_UART2_CTS#

DGPU_HOLD_RST#

DGPU_PWR_EN

RTC_DET#

RTC_DET#

SIO_EXT_WAKE#

FW_UPDATE_PCH
3D_CAM_EN_PCH

CAM_DETECT#

NRB_BIT

3D_CAM_EN_PCH

FW_UPDATE_PCH

DGPU_PWR_EN

VBIOS_ID2
VBIOS_ID3

VBIOS_ID2

VBIOS_ID1
IR_CAM_DETECT#

CAM_DETECT#

IR_CAM_DETECT#

VBIOS_ID1

VBIOS_ID3

+3VALW_PCH

+3VS

+3VS

+3VS

+3VALW_PCH

+3VS

+3VS

+3VS

KB_DET# [30]

DBC_EN[28]

DGPU_HOLD_RST# [40]

BLUETOOTH_EN[32]

I2C_SDA_TP[30]
I2C_SCL_TP[30]

DGPU_PWR_EN [39,59]

RTC_DET# [22]

SIO_EXT_WAKE#[25]

3D_CAM_EN [25,37]

FW_UPDATE [25,37]

IR_CAM_DETECT# [28]

CAM_DETECT# [37]
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BB7
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---> Port 1, USB3.0

-----> Port 1, USB3.0 (Port 1)

-----> CCD

-----> Card Reader (IOB)

-----> Touch Screen

WLAN --->

-----> BT

-----> Port 2, USB3.0 (Port 2)

Reserve

GPU --->

SATA HDD --->

SATA ODD --->

-----> Port 3, USB2.0 (IOB)
10/100M LAN --->

---> Port 2, USB3.0

Reserve

---> 3D CAMERA

PCIE SSD --->

PCIE_RCOMPP
PCIE_RCOMPN

USBCOMP

USB_OC#0_1
USB_OC#2_3
USB_OC#4_5

SATA_LED#

USB_OC#6_7

SATA_LED#

PEG_GTX_C_HRX_N0
PEG_GTX_C_HRX_P0

PEG_GTX_C_HRX_P1
PEG_GTX_C_HRX_N1

PEG_GTX_C_HRX_N2
PEG_GTX_C_HRX_P2

PEG_GTX_C_HRX_P3
PEG_GTX_C_HRX_N3

PEG_GTX_C_HRX_P[0..3]

PEG_GTX_C_HRX_N[0..3]

PEG_HTX_C_GRX_P[0..3]

PEG_HTX_C_GRX_N[0..3]

PEG_HTX_C_GRX_N0
PEG_HTX_C_GRX_P0

PEG_HTX_C_GRX_N1
PEG_HTX_C_GRX_P1

PEG_HTX_C_GRX_N2
PEG_HTX_C_GRX_P2

PEG_HTX_C_GRX_P3
PEG_HTX_C_GRX_N3

USB2_ID

USB_OC#0_1
USB_OC#2_3
USB_OC#4_5

USB_OC#6_7

SIO_EXT_SCI#

SIO_EXT_SCI#

USB2_VBUSSENSE

PIRQA#

+3VS

+3VALW_PCH

+3VS

USB_OC#0_1 [27]
USB_OC#2_3 [27]XDP_PRDY#[14]

XDP_PREQ#[14]

PCIE_CRX_WLANTX_P5[32]
PCIE_CRX_WLANTX_N5[32]

PCIE_CTX_WLANRX_P5_C[32]
PCIE_CTX_WLANRX_N5_C[32]

SATA_LED# [29]

PEG_HTX_C_GRX_N[0..3][40]

PEG_HTX_C_GRX_P[0..3][40]
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JCMOS1 must take care short & touch risk on layout placement

GPU--->

WLAN--->

RSMRST circuit

LAN--->

Close to CPU side

JCMOS1
Always Open 
& Not Solder

20ppm / 9pF
ESR <50kohm (MAX)

8/21 can change to 10K for merge to RP

Buffer with Open Drain Output For VTT power control

Buffer with Open Drain Output For VTT power control

PCH_PLTRST#

SSD--->

Change CC6, CC7 for YV1 frequency deviation
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Close to RC124

ENABLE
DISABLE

TOP SWAP STRAP
HIGH
LOW(DEFAULT)

DISABLE
ENABLE

Flash Descriptor Security override
HIGH
LOW(DEFAULT)

ME_FWP_EC
LOW L ENABLE --LME lock, canLt update ME
HIGH L DISABLE --LME un-lock, can update ME
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H_PROCHOT#_RH_PROCHOT#
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PCH_JTAG_TCK
B56

PCH_JTAG_TDI
D59

PCH_JTAG_TDO
A56

PCH_JTAG_TMS
C59

PCH_OPIRCOMP
AU16

PCH_TRST#
C61

PECI
A54

PROCHOT#
C65

SKTOCC#
A65 THERMTRIP#
C63

SKL-U

AUDIO

SDIO/SDXC
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HDA_SYNC/I2S0_SFRM
BA22

HDA_BLK/I2S0_SCLK
AY22

HDA_SDO/I2S0_TXD
BB22

HDA_SDI0/I2S0_RXD
BA21

HDA_SDI1/I2S1_RXD
AY21

HDA_RST#/I2S1_SCLK
AW22

GPP_D23/I2S_MCLK
J5

I2S1_SFRM
AY20

I2S1_TXD
AW20

GPP_F1/I2S2_SFRM
AK7

GPP_F0/I2S2_SCLK
AK6

GPP_F2/I2S2_TXD
AK9

GPP_F3/I2S2_RXD
AK10

GPP_D19/DMIC_CLK0
H5

GPP_D20/DMIC_DATA0
D7

GPP_D17/DMIC_CLK1
D8

GPP_D18/DMIC_DATA1
C8

GPP_B14/SPKR
AW5

GPP_G0/SD_CMD
AB11

GPP_G1/SD_DATA0
AB13

GPP_G2/SD_DATA1
AB12

GPP_G3/SD_DATA2
W12

GPP_G4/SD_DATA3
W11

GPP_G5/SD_CD#
W10

GPP_G6/SD_CLK
W8

GPP_G7/SD_WP
W7

GPP_A17/SD_PWR_EN#/ISH_GP7
BA9

GPP_A16/SD_1P8_SEL
BB9

SD_RCOMP
AB7

GPP_F23
AF13

RC130 200_0402_1%1 2

RC112 1K_0402_5%
1 2

R
C

1
2
1

4
9
.9

_
0
4
0
2
_
1
%

1
2

RC116 10K_0402_5%
1 2

RC126 1K_0402_5%1 2

TP14

RC124 33_0402_5%EMI@1 2
RC125 33_0402_5%1 2

TP16

RC114 10K_0402_5%
1 2

RC129 4.7K_0402_5%
@1 2

RC113 1K_0402_5%
1 2

DZ3
RB751S40T1G_SOD523-2

1 2

RC128 8.2K_0402_5%
@1 2

TP17
TP18
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CFG[2][5][6][7] for SKYLAKE-H CPU CFG strap pin

P.AR56 ZVM# for SKYLAKE-U 2+3e only

No stall(Normal Operation)
stall

HIGH(DEFAULT)
LOW

Stall reset sequence

Disabled
Enabled

HIGH
LOW(DEFAULT)

 eDP enable

From WW48 MOW

Stuff 100k(RC138) for Cannonlake

Un-stuff 100k(RC138) for Skylake

CFG0

CFG_RCOMP

CFG0

CFG4

CFG4

CFG1

CFG3

CFG1

CFG3

+1.0V_VCCST

+1.8V_PRIM

CFG16[14]
CFG17[14]

CFG18[14]
CFG19[14]

XDP_ITP_PMODE[14]

CFG0[14]
CFG1[14]
CFG2[14]
CFG3[14]
CFG4[14]
CFG5[14]
CFG6[14]
CFG7[14]
CFG8[14]
CFG9[14]
CFG10[14]
CFG11[14]
CFG12[14]
CFG13[14]
CFG14[14]
CFG15[14]
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TP23

RC138 100K_0402_5%
@1 2

TP29

TP26

TP24

TP27

TP28

TP21
TP22

TP19

TP31

RC137 0_0402_5%@1 2

SKL-U

RESERVED SIGNALS-1

19 OF 20

UC1S
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RSVD_BA4
BA4

RSVD_BB4
BB4

RSVD_A69
A69

RSVD_B69
B69

RSVD_TP_BA70
BA70

RSVD_TP_BA68
BA68

RSVD_BB2
BB2

RSVD_BA3
BA3

RSVD_TP_BB68
BB68

RSVD_TP_BB69
BB69

RSVD_J71
J71

RSVD_J68
J68 VSS_AY71

AY71

VSS_F65
F65

VSS_G65
G65 RSVD_TP_AW71

AW71

RSVD_TP_AW70
AW70

RSVD_A52
A52

RSVD_D71
D71

RSVD_C70
C70

RSVD_C54
C54

RSVD_D54
D54

TP1
AY4

TP2
BB3

RSVD_C71
C71

RSVD_B70
B70

ITP_PMODE
E8

RSVD_F60
F60

RSVD_F61
F61

RSVD_E61
E61

RSVD_E1
E1

RSVD_E2
E2

MSM#
AP56

CFG[0]
E68

CFG[1]
B67

CFG[10]
F70

CFG[11]
G68

CFG[12]
H70

CFG[13]
G71

CFG[14]
H69

CFG[15]
G70

CFG[2]
D65

CFG[3]
D67

CFG[4]
E70

CFG[5]
C68

CFG[6]
D68

CFG[7]
C67

CFG[8]
F71

CFG[9]
G69

CFG_RCOMP
E60

CFG[16]
E63

CFG[18]
E66

CFG[17]
F63

CFG[19]
F66

RSVD_AY3
AY3

RSVD_D5
D5

RSVD_D4
D4

RSVD_B2
B2

RSVD_C2
C2

RSVD_TP_AK13
AK13

RSVD_TP_AK12
AK12

TP4
BB5

TP5
AU5

TP6
AT5

RSVD_B3
B3

RSVD_A3
A3

PROC_SELECT#
C64

RSVD_AY2
AY2

RSVD_AY1
AY1

RSVD_D1
D1

RSVD_D3
D3

RSVD_K46
K46

RSVD_AL25
AL25

RSVD_K45
K45

RSVD_AL27
AL27

RSVD_AW1
AW1

RSVD_A4
A4

RSVD_C4
C4

ZVM#
AR56

RC134 49.9_0402_1%
12

RC136 10K_0402_1%
1 2

SKL-U

SPARE
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RSVD_AW69
AW69

RSVD_AW68
AW68

RSVD_AU56
AU56

RSVD_AW48
AW48

RSVD_C7
C7

RSVD_U12
U12

RSVD_U11
U11

RSVD_H11
H11

RSVD_F6
F6

RSVD_E3
E3

RSVD_C11
C11

RSVD_B11
B11

RSVD_A11
A11

RSVD_D12
D12

RSVD_C12
C12

RSVD_F52
F52

TP25

TP30

RC131 10K_0402_1%
@1 2

TP20

RC132 10K_0402_1%
@1 2

RC133 10K_0402_1%
@1 2
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Place to CPU side

Place to CPU side

PRIMARY CMC CONN

DCI Link
RC142 need POP
RC146 need POP

Connector Less Routing Topology

XDP_PRSENT_CPU

XDP_PRSENT_PCH
XDP_HOOK0PCH_RSMRST#_Q

XDP_SPI_SI

SOC_XDP_TDO

SOC_XDP_TMS

SOC_XDP_TDI

XDP_HOOK3

CPU_XDP_TCK0

PCH_JTAG_TCK1

XDP_ITP_PMODE
XDP_HOOK0

XDP_PRSENT_CPU

XDP_TDO
XDP_TCK0

XDP_TDI

XDP_TMS
XDP_TCK1

XDP_TRST#

XDP_PRSENT_CPUCFG3

XDP_HOOK6

XDP_PRSENT_PCH
+1.0V_XDP

+3.3V_SPI
+1.0V_XDP+1.0V_PRIM

+1.0V_VCCSTG

XDP_SPI_SI[8]

PCH_RSMRST#_Q[11]

CFG0[13]
CFG1[13]
CFG2[13]
CFG3[13]
CFG4[13]
CFG5[13]
CFG6[13]
CFG7[13]

CFG17[13]
CFG16[13]

CFG8[13]
CFG9[13]
CFG10[13]
CFG11[13]
CFG12[13]
CFG13[13]
CFG14[13]
CFG15[13]

CFG19[13]
CFG18[13]

XDP_PREQ# [10]
XDP_PRDY# [10]

SOC_XDP_TDO[12]
CPU_XDP_TCK0[12]

SOC_XDP_TDI[12]

SOC_XDP_TMS[12]
PCH_JTAG_TCK1[12]

SOC_XDP_TRST#[12]
XDP_ITP_PMODE[13]

XDP_SPI_IO2[8]
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TPC24

TPC3

TPC33

RC142 51_0402_5%CMC@ 12

TPC1

TPC6

TPC19

TPC23

TPC8

RC145 0_0402_5%@ 12 TPC27

RC140 51_0402_5%CMC@ 12

TPC25

RC139 1K_0402_5%
CMC@1 2

RC141 51_0402_5%CMC@ 12

RC146 51_0402_1%CMC@ 12

TPC7

TPC15

RC175 0_0402_5%
CMC@1 2

TPC9

RC149 0_0603_5%
CMC@

1 2

TPC14

TPC21
TPC31

RC147 51_0402_5%@ 12

TPC5

TPC12

TPC26

TPC32

TPC28

TPC10

RC143 1K_0402_5%CMC@1 2

TPC4

TPC2

TPC16

TPC20
TPC30

TPC22

TPC18

TPC17

TPC29

TPC13

RC148 1K_0402_5%
CMC@1 2

TPC11

RC144 0_0402_5%@ 12
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SVID ALERT

SVID DATA
CAD Note: Place the PU resistors close to CPU
                   close to CPU 300 - 1500mils

CAD Note: Place the PU resistors close to CPU
                   close to CPU 300 - 1500mils

+VCC_CORE: 0.3~1.35V PSC(Primary side cap) : Place as close to the package as possible
BSC(Backside cap) : Place on secondary side, underneath the package

Component placement order:
Package edge > 0402 caps > 0805 caps > Bulk caps >Power source

VCCOPC,VCCOPC_1P8,VCCEOPIO for SKYLAKE-U 2+3e
(w/ on package cache)

+VCC_CORE_G0

+VCC_CORE_G1

VCCSENSE
VSSSENSE

H_CPU_SVIDALRT#

VIDSOUT

H_CPU_SVIDALRT#

VIDSOUT
VIDSCLK

VCC_EDRAM_SENSE
VSS_EDRAM_SENSE

VCCEOPIO_SENSE
VSSEOPIO_SENSE

+VCC_CORE +VCC_CORE

+VCC_CORE

+1.0V_VCCST

+1.0V_VCCST

+1.0V_VCCSTG

VIDALERT_N[56]

VIDSOUT[56]

VIDSCLK [56]

VCCSENSE[56]
VSSSENSE [56]
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TP33

TP32

TP36
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VCC_A30
A30

VCC_A34
A34

VCC_A39
A39

VCC_A44
A44

VCC_AK33
AK33

VCC_AK35
AK35

VCC_AK37
AK37

VCC_AK38
AK38

VCC_AK40
AK40

VCC_AL33
AL33

VCC_AL37
AL37

VCC_AL40
AL40

VCC_AM32
AM32

VCC_AM33
AM33

VCC_AM35
AM35

VCC_AM37
AM37

VCC_AM38
AM38

VCC_G30
G30

VCCOPC_AB62
AB62

VCCOPC_P62
P62

VCCOPC_V62
V62

VCC_OPC_1P8_H63
H63

VCC_OPC_1P8_G61
G61

VCCEOPIO
AE62

VCCEOPIO
AG62

VCCOPC_SENSE
AC63

VCCEOPIO_SENSE
AL63

VSSOPC_SENSE
AE63

VSSEOPIO_SENSE
AJ62

VCC_G32
G32

VCC_G33
G33

VCC_G35
G35

VCC_G37
G37

VCC_G38
G38

VCC_G40
G40

VCC_G42
G42

VCC_J30
J30

VCC_J33
J33

VCC_J37
J37

VCC_J40
J40

VCC_K33
K33

VCC_K35
K35

VCC_K37
K37

VCC_K38
K38

VCC_K40
K40

VCC_K42
K42

VCC_K43
K43

VCC_SENSE
E32

VIDALERT#
B63

VIDSCK
A63

VIDSOUT
D64

VCCSTG_G20
G20

RSVD_K32
K32

VSS_SENSE
E33

RSVD_AK32
AK32

R
C

1
5
2

5
6
_
0
4
0
2
_
1
%

1
2

RC153 220_0402_5%
12

TP34
TP35
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+VCCGT: 0.3~1.35V
+VCCGTX : 0.3~1.35V

VCCGTX for SKYLAKE-U 2+3e only

VCC_GT_SENSE
VSS_GT_SENSE

VCCSENSE_VCCGTUS
VSSSENSE_VCCGTUS

+VCC_GT +VCC_GT

+VCC_GT

+VCC_GT

+VCC_GT

VCC_GT_SENSE[56]
VSS_GT_SENSE[56]
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VCCGT
A48

VCCGT
A53

VCCGT
A58

VCCGT
A62

VCCGT
A66

VCCGT
AA63

VCCGT
AA64

VCCGT
AA66

VCCGT
AA67

VCCGT
AA69

VCCGT
AA70

VCCGT
AA71

VCCGT
AC64

VCCGT
AC65

VCCGT
AC66

VCCGT
AC67

VCCGT
AC68

VCCGT
AC69

VCCGT
AC70

VCCGT
AC71

VCCGT
J43

VCCGT
J45

VCCGT
J46

VCCGT
J48

VCCGT
J50

VCCGT
J52

VCCGT
J53

VCCGT
J55

VCCGT
J56

VCCGT
J58

VCCGT
J60

VCCGT
K48

VCCGT
K50

VCCGT
K52

VCCGT
K53

VCCGT
K55

VCCGT
K56

VCCGT
K58

VCCGT
K60

VCCGT
L62

VCCGT
L63

VCCGT
L64

VCCGT
L65

VCCGT
L66

VCCGT
L67

VCCGT
L68

VCCGT
L69

VCCGT
L70

VCCGT
L71

VCCGT
M62

VCCGT
N63

VCCGT
N64

VCCGT
N66

VCCGT
N67

VCCGT
N69

VCCGT_SENSE
J70

VCCGT
N70

VCCGT
N71

VCCGT
R63

VCCGT
R64

VCCGT
R65

VCCGT
R66

VCCGT
R67

VCCGT
R68

VCCGT
R69

VCCGT
R70

VCCGT
R71

VCCGT
T62

VCCGT
U65

VCCGT
U68

VCCGT
U71

VCCGT
W63

VCCGT
W64

VCCGT
W65

VCCGT
W66

VCCGT
W67

VCCGT
W68

VCCGT
W69

VCCGT
W70

VCCGT
W71

VCCGT
Y62

VCCGTX_AK42
AK42

VCCGTX_AK43
AK43

VCCGTX_AK45
AK45

VCCGTX_AK46
AK46

VCCGTX_AK48
AK48

VCCGTX_AK50
AK50

VCCGTX_AK52
AK52

VCCGTX_AK53
AK53

VCCGTX_AK55
AK55

VCCGTX_AK56
AK56

VCCGTX_AK58
AK58

VCCGTX_AK60
AK60

VCCGTX_AK70
AK70

VCCGTX_AL43
AL43

VCCGTX_AL46
AL46

VCCGTX_AL50
AL50

VCCGTX_AL53
AL53

VCCGTX_AL56
AL56

VCCGTX_AL60
AL60

VCCGTX_AM48
AM48

VCCGTX_AM50
AM50

VCCGTX_AM52
AM52

VCCGTX_AM53
AM53

VCCGTX_AM56
AM56

VCCGTX_AM58
AM58

VCCGTX_AU58
AU58

VCCGTX_AU63
AU63

VCCGTX_BB57
BB57

VCCGTX_BB66
BB66

VCCGTX_SENSE
AK62

VSSGTX_SENSE
AL61

VSSGT_SENSE
J69



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

PROPRIETARY NOTE: THIS SHEET OF ENGINEERING DRAWING AND SPECIFICATIONS CONTAINS CONFIDENTIAL 
TRADE SECRET AND OTHER PROPRIETARY INFORMATION OF DELL INC. ("DELL") THIS DOCUMENT MAY NOT
BE TRANSFERRED OR COPIED WITHOUT THE EXPRESS WRITTEN AUTHORIZATION OF DELL. IN ADDITION,
NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS WAY BE USED BY OR DISCLOSED TO ANY THIRD
PARTY WITHOUT DELL'S EXPRESS WRITTEN CONSENT.

DELL CONFIDENTIAL/PROPRIETARY

BSCBSC

PSC

BSC PSC

BSC

BSC

PSC

BSC

PSC

PSC

PSC

Imax : 3.4 A
POP option with Volume

JP1
Always Short

+1.0V_VCCSTG source

4.4mohm/6A
TR=12.5us@Vin=1.05V

pop option with UZ1

Annotation:
1.35V in DDR3L
1.2V in LPDDR3 and DDR4

+1.0V_VCCST source
JP2
Always Short Imax : 3.4 A + 0.04A

Imax : 0.24 A

VCCIO_SENSE
VSSIO_SENSE

VCCSTG_EN VCCSTG_EN_R

+1.0V_VCCST_C

EN_1.0V_VCCST_ON

+1.2V_DDR

+1.0V_VCCST

+1.0V_VCCSTG

+1.2V_DDR

+1.0V_VCCST

+1.0VS_VCCIO

+VCC_SA

+VCC_SA

+1.0VS_VCCIO

+1.0VS_VCCIO+1.0V_VCCSTG

+3VALW

+1.0V_PRIM

+5VALW

+1.0V_VCCSTG

+1.0V_VCCST+1.0V_VCCSTG

+1.0V_VCCST

+1.0V_PRIM

+5VALW

VSA_SEN- [56]
VSA_SEN+ [56]

SIO_SLP_S3#[11,25,36]

SIO_SLP_S0#[11]

SIO_SLP_S4#[11,25,53,55]
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Main Func = Audio

Layout Note:
Tied at point only under
Codec or near the Codec

moat

moat

Close pin40

Layout Note:
Speaker trace width >40mil @ 2W4ohm speaker power Speaker

Pin1

CONN Pin

SPK_R+

SPK_L+

SPK_R-

Net name

Pin4

Pin3

Pin2

SPK_L-

25mA

Close pin9

2A

Close pin46

Layout Note:
Close pin41

Layout Note:

Close pin36

moat

Place close to Pin 26

Place on the moat between GND & GNDA.

moat

Width>40mil, to improve Headpohone Crosstalk noise
Change it to sharp will be better.
Add 2 vias (>0.5A) when trace layer change.

Layout Note:

Layout Note:
Speaker trace width >40mil @ 2W4ohm speaker power

moat Layout Note:
Place close to Pin 13
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Universal Jack
(Global Headset Jack + mic phone in + line in support)

Main Func = Audio Jack
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(Global Headset Jack + mic phone in + line in support)
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INVERTER POWER

850mA

EC (BIST MODE)

Brightness

Touch Panel

Main Func = LCD Main Func = CAM

Main Func = TS

Trace width = 60mil
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High Active
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KB Backlight Power Consumption: 285mA max.

Keyboard Backlight (Reserved)

LOW actived from KBC GPIO

Main Func = TPADMain Func = KB

CAP LED Control

For EMI Reserved

Layout Note:

DXN and DXP routing width and spacing is 10 mil / 10 mil.

C23 close U2

Layout Note:

DIMM CPU

Close to KBC

VD_IN1 for system thermal sensorClose to Thermal sensor

ESD depop location

EC/PS2

PCH/I2C

PURE_KBCT8

"FAN1_FB" PU 10k on EC side

+TP_VDD Discharge

Main Func = Thermal

SML1DATA => GPU_THM_SMBDAT
SML1CLK => GPU_THM_SMBCLK
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SATA HDD Connector
Main Func = HDD

ODD ZiF Connector

Layout Note:
Place near HDD1

Swap based on the swap report.

Main Func = ODD

Reserve, refer to M15 EE Implementation Requirements

80 mils80 mils

60 mils 60 mils

GND

DP

+5V

Pin

1

2

3
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7
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9

10

Signal

GND

A-

GND

A+

B+

B-

GND

GND

11

12

13

MD

+5V

SOC RX

SOC TX

SOC RX

SOC TX

JP12
Always Short

JP13
Always Short

SATA_TXP0_R
SATA_TXN0_R

SATA_RXP0_R
SATA_RXN0_R

HDD_DEVSLP_R

HDD_DEVSLP_R

SATA_ODD_PRSNT#SATA_ODD_PRSNT#

SATA_TXP2_R
SATA_TXN2_R

SATA_RXP2_R
SATA_RXN2_R

SATA_TXN2_R
SATA_TXP2_R

SATA_RXN2_R
SATA_RXP2_R

SATA_ODD_DA# SATA_ODD_DA#

SATA_RXP0_RSATA_RXP0_R

SATA_RXN0_RSATA_RXN0_R

SATA_TXN0_R SATA_TXN0_R

SATA_TXP0_R SATA_TXP0_R

+5V_HDD

+5VS

+5VS +5V_HDD

+5VS_ODD

+5VS_ODD+5VS_ODD

SATA3_CTX_HDDRX_P0[10]
SATA3_CTX_HDDRX_N0[10]

SATA3_CRX_HDDTX_P0[10]
SATA3_CRX_HDDTX_N0[10]
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SATA_CTX_ODDRX_N1[10]
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Support: Intel Dual Band Wireless-AC 3160

Main Func = WLAN

EMI request

Reserved for NGFF Debug Card
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A A

B B

C C

D D

Route 50ohms single-ended/100ohm diff and keep short
debug only, for clock observation,if not need, DNI.

Place close to GPU (within 25mm)
and place componment close to each other
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WE#                   CS#
L12

CS#                    WE#
G12

CAS#                 RAS#
L3

RAS#                 CAS#
G3

CKE#
J3

CK
J12

CK#
J11

VPP/NC
U5

EDC0                EDC3
C2

EDC1                EDC2
C13

DQ24              DQ0
A4

DQ25              DQ1
A2

DQ26              DQ2
B4

DQ27              DQ3
B2

DQ28              DQ4
E4

DQ29              DQ5
E2

DQ30              DQ6
F4

DQ31              DQ7
F2

VSSQ
E1

VSS
T10

VSS
L10

VSS
P10

VREFD
A10

VDD
D11 VDD
R10

VDDQ
B1

VDDQ
D1

VDDQ
F1

VDDQ
M1

VREFD
U10

VDDQ
T1

ZQ
J13

RESET#
J2

WCK01              WCK23
D4

WCK23#           WCK01#
P5

WCK23              WCK01
P4

VSSQ
A1

VSSQ
C1

VSSQ
N1

VSSQ
R1

WCK01#           WCK23#
D5

VSSQ
U1

VPP/NC
A5

VDDQ
G2

VSSQ
H2

VSSQ
K2

VDDQ
L2

VDDQ
B3

VSSQ
A3

VSS
G10

VDD
C10

ABI#
J4

VDD
R5

VSS
D10

VDD
C5

DQ17              DQ9
A13

DQ18           DQ10
B11

DQ19           DQ11
B13

DQ20           DQ12
E11

DQ21           DQ13
E13

DQ22           DQ14
F11

DQ23           DQ15
F13

DQ16              DQ8
A11

EDC2                EDC1
R13

BA2/A4               BA0/A2
K11

VDD
L4 VDD
G4 VDD
L1 VDD
G1

VSS
B10 VSS

T5 VSS
L5 VSS
G5 VSS
B5 VSS
K1 VSS
H1

VDDQ
P1

BA3/A3               BA1/A5
H10
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H11
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VDDQ
F3
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H3

VDDQ
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VDDQ
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MF=0 MF=1 MF=0MF=1

UV15

H5GC4H24AJR-R0C_BGA170

@

WE#                   CS#
L12

CS#                    WE#
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CK
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A13
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R13
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K10

VDDQ
D3

VDDQ
F3

VDDQ
H3

VDDQ
K3

VDDQ
M3
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Power-Up/Down Sequence 1. All the ASIC supplies must reach their respective nominal voltages within 20 ms
of the start of the ramp-up sequence, though a shorter ramp-up duration is
preferred. The maximum slew rate on all rails is 50 mV/µs.

2. It is recommended that the 3.3-V rail ramp up first.

3. It is recommended that the 0.95-V rail reach at least 90% of its nominal value
no later than 2 ms from the start of VDDC ramping up.
4. The power rails that are shared with other components on the system should be
gated for the dGPU so that when the dGPU is powered down (for example
AMD PowerXpress? idle state), all the power rails are removed from the dGPU.
The gate circuits must meet the slew rate requirement (such as ? 50 mV/µs).

LDO

+0.95VSDGPU

+3VGS

GPU
PLT_RST_VGA#

B+
PWM

LDO 2

1

3

GPP_D10

GPP_D13

GPP_D18

PCH_PLTRST#_EC

DGPU_HOLD_RST#

AND
GATE

+1.8VGS

+1.35V_MEM_GFX

+1.8V_PRIM

B+
3

DGPU_PWR_EN#

DGPU_PWROK

PERSTB

LDO

PWM

+VGA_CORE

MCP

DGPU_PWR_EN

+3VS

+1.0V_PRIM

Samsung 2G Hynix 2G Micron 2G

Hynix 4G Micron 4GSamsung 4G

5. VDDC and VDD_CT should not ramp up simultaneously. For example, VDDC
should reach 90% before VDD_CT starts to ramp up (or vice versa).

6. For power down, reversing the ramp-up sequence is recommended.

VDDR3(3.3V)

VDDC/VDDCI(0.8~1.15V)

REFCLK

PCIE_VDDC(0.95V)

DEVICE

1.8V_IO(1.8V)

PERSTb

VMEMIO(1.35V or 1.5V)

< 20mS

>10uS

< 20mS

PWRGOOD

> 100mS > 100mS (SW)

> 100uS

Asserted Before PERSTb

Device in
Reset

Device Hardware Reset Device CFG Accessible
or Working

Device Powering down Device Powered down

No requirements

+3VGS
(DGPU_PWR_EN)

+0.95VSDGPU
(DGPU_PWR_EN with RC delay)

+1.8VGS
(DGPU_PWR_EN with RC delay)

+VGA_CORE
(DGPU_PWR_EN)

+1.35V_MEM_GFX
(DGPU_PWROK with RC delay)

DGPU_PWROK

PLT_RST_VGA#

CLK_PEG_VGA/CLK_PEG_VGA#

AND
GATEGPP_B13 PCH_PLTRST#

DGPU_PWR_EN#

DGPU_PWR_EN#

DGPU_PWR_EN# DGPU_PWROK

For AMD R16M-M1-70 VRAM Only

4Gb R3 P/N Configuration SizeMemory ID Vendor

2GBSA00008HQ1L Hynix

2GB

2GB

S IC D5 128M32/3G H5GC4H24AJR-R0C A31!

8Gb R3 P/N Configuration SizeMemory ID Vendor

4GBHynix

SAMSUNG

Micron

4GB

4GB

SA000092D1L S IC D5 256M32 K4G80325FB-HC28 FBGA A31!
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SAMSUNG

Micron

SA00009U11L

111

000

110 S IC D5 256M32 H5GC8H24MJR-R0C BGA A31!

S IC D5 128M32 K4G41325FE-HC28 FBGA A31!SA00009TT1L

SA00009TV1L S IC D5 256M32 MT51J256M32HF-70:A A31!

 S IC D5 128M32 EDW4032BABG-70-F-R A31!111
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110
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PEDET Module Type
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Battery protection:
asserts H_PROCHOT# when adaptor is
unplugged, keep low for 10ms
till SW PROCHOT# is issued by EC

Adapter protection:
if battery removed, adaptor only,
then trigger the H_PROCHOT#,
keep @ in BOM since battery can not
be removed by end user

Other component (37.1)

Erp lot6 Circuit

Battery  Bot Side

PIN1 GND
PIN2 GND
PIN3 GND
PIN4 SYS_PRES
PIN5 BATT_PRS
PIN6 DAT_SMB
PIN7 CLK_SMB
PIN8 Batt+
PIN9 Batt+
PIN10 Batt+
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PBAT_PRES#
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SYS_PRES

CLK_SMB

PBAT_PRES# [25,51]

PBAT_CHG_SMBCLK [25,51]

PBAT_CHG_SMBDAT [25,51]

PS_ID [25]

ACAV_IN[11,25,51]

H_PROCHOT#[12,25,51,56]

POK[11,52,54,55]

+19V_VIN
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Iada=0~3.33A(65W)

3S1P: CV = 13.05V CC: 1.9A

ADP_I = 32*Iadapter*Rsense

Iada=0~2.30A(45W)
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For Learn Mode 

Delay adaptor OC H_PROCHOT#
2ms while hybrid power
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TDC 3.3 A
Peak Current  4.2 A
OCP Current 9 A fix by IC
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TDC 6 A
Peak Current  7.5 A
OCP Current 9 A fix by IC
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Mode  S3  S5  +1.2V_MEN  +V_DDR_REF  +0.6V_P
S5        L     L            off                off                off
S3        L     H           on                on                 off
S0        H    H           on                on                 on

+1.2V_MEM
TDC 6.7 A
Peak Current  8.375 A
OCP Current 10.2 A

0.6Volt +/- 5%
TDC 1.2A
Peak Current 1.5A

For RT8207P
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VCC_core 
U22 - 15W
Loadline : 2.4m-ohm
U23e - 15W
Loadline : 2.4m-ohm

TDC 21A  
Peak Current  29A (KBL : 32A)
OCP current 34A (KBL : 36A)
Choke DCR 0.66 +-7%m ohm

VCC_GT 
U22 - 15W
Loadline : 3.1m-ohm
U23e - 15W
Loadline : 2m-ohm

U22-15W
TDC 18A  
Peak Current  31A
OCP current 37A
Choke DCR 0.66 +-7%m ohm

U23e-15W
TDC 36A  
Peak Current  64A
OCP current 77A
Choke DCR 0.66 +-7%m ohm
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SKL : 
VCC_CORE Place on CPU 
Back Side.
22U_0603 * 15 pcs +1U_0201*35 pcs
Primary Side.
22U_0603 * 3 pcs+330u_D2*2 pcs

VCC_GT Place on CPU 
Back Side.
22U_0603 * 19 pcs +1U_0201*12 pcs
Primary Side.
22U_0603 * 6 pcs +330u*1 pcs

VCC_SA Place on CPU 
Back Side.
22U_0603 * 6 pcs + 1U_0201*7 pcs
Primary Side.
22U_0603 * 3 pcs

For VGACORE DELL CONFIDENTIAL/PROPRIETARY

KBL : 
VCC_CORE Place on CPU 
Back Side.
22U_0603 * 15 pcs +1U_0201*35 pcs
Primary Side.
22U_0603 * 5 pcs+330u_D2*2 pcs

+VCC_CORE +VCC_GT

+VCC_SA

+VGA_CORE
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VGA_CORE (M70)
TDC 28A
Peak Current  42A
OCP current 50A
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PWR 201603211 COMPAL
0.1(X00)

DELL CONFIDENTIAL/PROPRIETARY

1.0(A00)

design change charger IC PU706 change to ISL88739P51

design change PR732 change to 53.6K
PR774 change to 1K
PC748 change to 0.1U
delete PR727,PC762,PC763,PC776 

P56 PWR 20160321 COMPAL
0.1(X00)

design change for IA_Core Iccmax 32A Change the PR640 to 280 Ohm
Change the PR648 to 1.5k
Change the PR629 to 93.1k

2

P58 PWR 20160321 COMPAL design change delete PC1003,PC1004,PC1006,PC1012,PC1013,PC1014,PC1015,PC1017,PC1019,
PC1020,PC1021,PC1025,PC1027,PC1058,PC1059,PC1060,PC1068,PC1070,PC1071,
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add PC1170,PC1171,PC1172,PC1173,PC1174,PC1175,PC1176,PC1177,PC1180,
PC1181,PC1182,PC1183

0.1(X00)
3

Reserve  PR2,PR5 ,PR7,PR10,PQ1Reserve Erp lot6 COMPAL20160504PWRP504 0.3(X02)

Change PQ740 to SB00000SY00 (MDU1512R) PQ740 damage issueCOMPAL20160504PWRP515

change PQ709 to SB00000ST00 (PQ709,PQ712)Change SOT23-6P to SOT23-3P COMPAL20160614PWRP51

6

0.3(X02)

Add PR781 Add pull high resistanceCOMPAL20160614PWRP51

7

1.0(A00)
8

EMI solution 
Change to SE068102J80 (1000P) 
Location : PC780,PC781,PC100,PC131,PC115,PC133,PC230,PC231,PC694,PC691,
PC692,PC693,PC1420,PC1421
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