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DDRB_DQ6

DDRB_DQ13
DDRB_DQ12
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GPU, EC, Thermal Sensor

DIMM

check CLKRUN# / SUS_STAT# signal if need to connect

TLS Confidentiality (Rising edge of RSMRST#)
This signal has a weak internal pull-down.
0 = Disable Intel ME Crypto Transport Layer Security(TLS) cipher suite (no
confidentiality). (Default)
1 = Enable Intel ME Crypto Transport Layer Security(TLS) cipher suite (with
confidentiality). Must be pulled up to support Intel AMT with TLS.
Notes:
1. The internal pull-down is disabled after RSMRST# de-asserts.
2. This signal is in the primary well.

eSPI or LPC (Rising edge of RSMRST# )
This signal has a weak internal pull-down. 
0 = LPC Is selected for EC. (Default)
1 = eSPI Is selected for EC.
Notes:
1. The internal pull-down is disabled after RSMRST# de-asserts.
2. This signal is in the primary well.

Intel DCI-OOB (Rising edge of RSMRST#)
This signal has an internal pull-down.
0 = Disable Intel DCI-OOB (Default)
1 = Enable Intel DCI-OOB
Notes:
1. The internal pull-down is disabled after RSMRST# de-asserts.
2. When used as PCHHOT# and strap low, a 150K pull-up is needed to
ensure it does not override the internal pull-down strap sampling.
This signal is in the primary well.

SPI0_MOSI: Reserved (Rising edge of RSMRST#)
SPI0_IO2: Reserved (Rising edge of RSMRST#)
SPI0_IO3: Reserved (Rising edge of RSMRST#)
External pull-up is required. Recommend 100K if pulled up to 3.3V or 75K if pulled
up to 1.8V. This strap should sample HIGH. There should NOT be any on-board
device driving it to opposite direction during strap sampling.

WLAN

LPC R/C close to PCH

SPI_CS0# SPI_CS0#_R

SPI_SO

SPI_SI

SPI_SO_R

SPI_SI_R

SML0_DATA
SML0_CLK

SPI_CS0#

SPI_SO

SPI_WP#

SPI_HOLD#

SPI_CLK

SPI_SI

SPI_CLK SPI_CLK_R

PCH_SML1_DAT

PCH_SML1_CLK

PM_CLKRUN#

SERIRQ

SML0_ALERT#

PCH_SML1_CLK

SML0_DATA
SML0_CLK

PCH_SMB_CLK
PCH_SMB_DATA

PCH_SML1_DAT

LPC_AD0

SMB_ALERT#

SML1_ALERT#

LPC_AD1
LPC_AD2
LPC_AD3
LPC_FRAME#

CLK_PCI_EC_R

PM_CLKRUN#

SMB_ALERT#

SML0_ALERT#

SML1_ALERT#

KBRST#

KBRST#

SUS_STAT#

SPI_WP#_R

SPI_HOLD#_R

SPI_WP#

SPI_HOLD#

PCH_SMB_DATA

PCH_SMB_CLK

+3V_SPI

SERIRQ
KBRST#

SPI_WP#_R
SPI_HOLD#_R

SPI_SI_R
SPI_SO_R
SPI_CLK_R

SPI_CLK_R

SPI_CS2#_R

CLK_PCI_EC

LPC_AD0_EC

LPC_AD1_EC

LPC_AD3_EC

LPC_AD2_EC

EC_SMB_CK2 26,39,44

EC_SMB_DA2 26,39,44

CLK_PCI_EC 44

SMB_DATA_S3 18,40

SMB_CLK_S3 18,40

SPI_SI_R 32

SPI_SO_R 32

SPI_CLK_R 32

KBRST#44
SERIRQ44

SML1_ALERT#44

SPI_CS2#_R32

SPI_CS0#44

SPI_SI44

SPI_SO44

SPI_CLK44

LPC_AD0_EC 44
LPC_AD1_EC 44
LPC_AD2_EC 44
LPC_AD3_EC 44
LPC_FRAME# 44

+3VS
+3VS

+3VALW_PCH

+3VALW_PCH

+3VALW_PCH

+3V_SPI

+3VALW_PCH

+3VALW_PCH +3VS +3VS

+3VALW_PCH

Size Document Number Re v

Date: Sheet o f

Security Classification LC Future Center Secret Data

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF  LC FUTURE CENTER. AND CONTAINS CONFIDENTIAL
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D
DEPARTMENT EXCEPT AS AUTHORIZED BY LC FUTURE CENTER NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF  LC FUTURE CENTER.

Issued Date Deciphered Date

Title

FS441/FS540 0.1

MCP (JTAG,SPI,LPC,SMB)

C

7 61Friday, October 26, 2018

2015/08/20 2016/08/20

Size Document Number Re v

Date: Sheet o f

Security Classification LC Future Center Secret Data

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF  LC FUTURE CENTER. AND CONTAINS CONFIDENTIAL
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D
DEPARTMENT EXCEPT AS AUTHORIZED BY LC FUTURE CENTER NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF  LC FUTURE CENTER.

Issued Date Deciphered Date

Title

FS441/FS540 0.1

MCP (JTAG,SPI,LPC,SMB)

C

7 61Friday, October 26, 2018

2015/08/20 2016/08/20

Size Document Number Re v

Date: Sheet o f

Security Classification LC Future Center Secret Data

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF  LC FUTURE CENTER. AND CONTAINS CONFIDENTIAL
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D
DEPARTMENT EXCEPT AS AUTHORIZED BY LC FUTURE CENTER NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF  LC FUTURE CENTER.

Issued Date Deciphered Date

Title

FS441/FS540 0.1

MCP (JTAG,SPI,LPC,SMB)

C

7 61Friday, October 26, 2018

2015/08/20 2016/08/20

RC730
0_0402_5%

MP@ 1
2

CE4428 27P_0402_50V8J EMC@1 2

5 of 20

UC1E

WHISKEYLAKE-U_BGA1528
@

SPI0_CLK
CH37

GPP_D22/SPI1_IO3
CH23

SPI0_MISO
CF37

SPI0_MOSI
CF36

GPP_C4/SML0DATA
CF15

GPP_A1/LAD0/ESPI_IO0
CA29

CL_RST#
CH9

GPP_D0/SPI1_CS0#/BK0/SBK0
CG20

GPP_D3/SPI1_MOSI_IO0/BK3/SBK3
CF22

GPP_D1/SPI1_CLK/BK1/SBK1
CF20

GPP_C3/SML0CLK
CH14

GPP_D2/SPI1_MISO_IO1/BK2/SBK2
CG22

GPP_C0/SMBCLK
CK14

GPP_A14/SUS_STAT#/ESPI_RESET#
CA27

GPP_C5/SML0ALERT#
CG15

SPI0_IO2
CF34

SPI0_CS2#
CH34

SPI0_IO3
CG34

GPP_A4/LAD3/ESPI_IO3
BV27

GPP_C6/SML1CLK
CN15

CL_DATA
CH8

SPI0_CS1#
CG35

GPP_A5/LFRAME#/ESPI_CS#
CA28

GPP_A8/CLKRUN#
BY30

GPP_A9/CLKOUT_LPC0/ESPI_CLK
BV32

GPP_C2/SMBALERT#
CJ15

SPI0_CS0#
CG36

GPP_D21/SPI1_IO2
CG23

GPP_A3/LAD2/ESPI_IO2
BY27

GPP_A0/RCIN#/TIME_SYNC1
BV29

GPP_C1/SMBDATA
CH15

GPP_B23/SML1ALERT#/PCHHOT#
CC34

GPP_A10/CLKOUT_LPC1
BV30

CL_CLK
CH7

GPP_A2/LAD1/ESPI_IO1
BY29

GPP_A6/SERIRQ
BV28

GPP_C7/SML1DATA
CM15

RPC807
2.2K_0404_4P2R_5%

1
4

2
3

CC717
12P_0201_25V8-J

1

2

RPC808
100K_0404_4P2R_5%

1
4

2
3

CE4429 27P_0402_50V8J EMC@1 2

RC1154 100K_0402_5%@1 2

RC704 0_0402_5%1 2

RC701 49.9_0402_1%1 2

RC724 2.2K_0402_5%@1 2

RC703 49.9_0402_1%1 2

CE4430 27P_0402_50V8J EMC@1 2

RC706 0_0402_5%1 2

RC709 8.2K_0402_5%1 2

CE4431 27P_0402_50V8J EMC@1 2

CC702
.1U_0402_10V6-K

1

2

G

D SQC3B

2N7002KDWH_SOT363-6

@

5

3 4

RPC7

10K_0404_4P2R_5%

1 4
2 3

RC3088
100K_0402_5%

1
2

RC718 49.9_0402_1%1 2

CE4432 27P_0402_50V8J EMC@1 2

TC7011

RPC702
2.2K_0404_4P2R_5%

1
4

2
3

RE4424 0_0402_5%1 2

RPC809

2.2K_0404_4P2R_5%

14
23

RE4419 0_0402_5%1 2

RC712 2.2K_0402_5%1 2

RC702 49.9_0402_1%1 2

CC701 1000P_0402_50V7K
@

12

D2201
RB520CM-30T2R_VMN2M2

NPI@

1
2

RE4420 0_0402_5%1 2

UC702

W25Q128JVSIQ_SO8

CLK
6

GND
4

DI(IO0)
5

DO(IO1)
2

/WP(IO2)
3

VCC
8

/HOLD(IO3)
7

/CS
1

RC719 2.2K_0402_5%@ 12

RC720 49.9_0402_1%1 2

G

D S

Q4611

L2N7002KWT1G_SOT323-3

2

1 3

RE4418 0_0402_5%1 2

G

D SQC3A

2N7002KDWH_SOT363-6

@

2

6 1

G

D S

Q4612

L2N7002KWT1G_SOT323-3

2

1 3

RPC701
2.2K_0404_4P2R_5%

1
4

2
3



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Pin Name Strap Description Configuration
Default 
Value

SPKR / 
GPP_B14

Top Swap 
Override

Internal PD
0 = Disable “ Top  Swap”
 mode. (Default)
1 = Enable “ Top Swap” 
mode.

0* Rising edge
of PCH_PWROK

When 
Sampled

GSPI0_MOSI
/GPP_B18 No Reboot

Internal PD
0 = Disable “ No Reboot”
mode. (Default)
1 = Enable “ No Reboot”  
mode

0*
Rising edge
of PCH_PWROK

GSPI1_MOSI
/GPP_B22

Boot BIOS 
Strap Bit
BBS

Internal PD
0 = SPI (Default)
1 = LPC

0*
Rising edge
of PCH_PWROK

Reserve for GPU sequence

@OPT&GC6  Only for NV GPU SKU

Touch PAD

@UMA SKU

*

HDA_SDO  This signal has a weak internal pull-down.
0 = Enable security measures defined in the Flash Descriptor.
1 = Disable Flash Descriptor Security(override). This strap
 should only be asserted high during external pull-up in 
manufacturing/debug environments ONLY.

*

GPP_B18_NO_REBOOT
0 = Disable ¨ No Reboot 〃  mode . (Default )
1 = Enable ¨ No  Reboot 〃  mod e (PC H wil l disabl e th e
TCO
Timer system reboot feature). This function is useful
when running ITP/XDP.

UART debug to Port2

M.2 CNV Mode Select (Rising edge of RSMRST#)
An external pull-up or pull-down is required.
0 = Integrated CNVi enable.
1 = Integrated CNVi disable.

Close to PCH

For EMI

Close to PCH

For EMI

Close to PCH

For EMI

GPP_B18

GPP_B22

HDA_SDOUT

PCH_BEEP

SD_RCOMP

HDA_SDIN0

HDA_SYNC
HDA_BCLK

HDA_SDOUT

PCH_BEEP

PXS_RST#_R

PXS_RST#

PXS_RST#_R FB_GC6_EN_R

GPU_EVENT#

GPU_EVENT#

FB_GC6_EN_R

PCH_I2C_SCL0
PCH_I2C_SDA0

PCH_TP_INT#

DGPU_PWROK

AOAC_ON#

PXS_PWREN_R

PCH_WLAN_OFF#
PCH_BT_OFF#

HDA_SDOUT

CNVI_RF_RESET# CNVI_RF_RESET#

CNVI_MODEM_CLKREQ

CNVI_BRI_RSP

CNVI_RGI_RSP

UART_RX_DEBUG
UART_TX_DEBUG

FB_GC6_EN_R

PXS_RST#_R
PXS_PWREN_R

DGPU_PWROK

PCH_I2C_SDA0
PCH_I2C_SCL0

ISH_GP0

ISH_GP6

CNVI_RGI_DT

CNVI_RGI_DT
CNVI_BRI_DT

CNVI_RGI_DT_R
CNVI_BRI_DT_R

CNVI_MODEM_CLKREQ

HDA_SDOUTHDA_BCLK HDA_SYNC

GPU_EVENT#
PCH_TP_INT#

CNVI_BRI_RSP

ME_FLASH

ME_FLASH#

HDA_SDOUT

USBDEBUG

CNVI_RGI_RSP

TPM_SPI_IRQ#_R

HDA_BITCLK_AUDIO30
HDA_SYNC_AUDIO30

HDA_SDIN030

HDA_SDOUT_AUDIO30
ME_FLASH44

PCH_BEEP30

PXS_RST# 26

TP_I2C_SCL045
TP_I2C_SDA045

PXS_PWREN 23

PCH_WLAN_OFF# 40
PCH_BT_OFF# 40

CNVI_RF_RESET# 40

CNVI_MODEM_CLKREQ 40

CNVI_BRI_RSP40

CNVI_RGI_RSP40

UART_RX_DEBUG40
UART_TX_DEBUG40

DGPU_PWROK 23,57
FB_GC6_EN_R 23,26

CNVI_RGI_DT40
CNVI_BRI_DT40

PCH_TP_INT# 45
GPU_EVENT# 26

USBDEBUG41

TPM_SPI_IRQ#32

+3VS

+3VS

+3VS

+3VS

+3VS

+3VALW_PCH

+3VALW_PCH

+3VS

+1.8VALW

+3VS

+3VALW_PCH

+1.8VALW

+3VS
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USBRBIAS
Width 20Mil
Space 15Mil
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Add to fix Reset&PWRGD test fail issue

Stuff to fix Reset&PWRGD test fail issue
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1, Alert# Route Between CLK and Data
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Voltage=0~1.52V
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Voltage=0~1.52V
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TABLE : PCH ITP DEBUG REPORT

TABLE : CPU ITP DEBUG REPORT

ASM
ASM

NO ASM
NO ASMR658

R657 NO ASM
NO ASM

NO ASM
NO ASM
NO ASM
NO ASM
NO ASM

Individual
Port

ASM
ASMNO ASM

NO ASM
NO ASM
NO ASM

No use DCI 2.0
w/o connector

R597
R102

R591
R593
R594
R595
R596

NO ASM
NO ASM
NO ASM
NO ASM
NO ASM

ASM
ASM

ASM
ASM

ASM

NO ASM
JXDP1
C70

R9907

R96
R101 ASM

ASM
ASM
ASM
ASM

NO ASM
NO ASM
NO ASM
NO ASM

NO ASM

NO ASM

NO ASM
NO ASM

ASM

R9909
R9910
R9916
R99

NO ASM
NO ASM
NO ASM
NO ASM

ASM
ASM
ASM
ASM

ASM
ASM
ASM
ASM

LOGIC

ASM

ASM
ASM
ASM

NO ASM
NO ASM
NO ASM
NO ASM

NO ASM
NO ASM
NO ASM
NO ASM

R93
JXDP1
R9917
R101
R9908
R9911
R9913
R9915

NO ASM
NO ASM
NO ASM
NO ASM ASM

ASM

ASM
ASM

NO ASM
NO ASM
NO ASM
NO ASM

Individual
Port

No use DCI 2.0
w/o connector

LOGIC

R9912 ASMASMNO ASM
R9934
R9930
R9931
R9932
R9933

ASM
ASM
ASM
ASM
ASM

ASM
ASM
ASM
ASM
ASM

NO ASM
NO ASM
NO ASM
NO ASM
NO ASM

Enable "No Reboot" Mode

TABLE : Functional Strap

HIGH
LOW Disable "No Reboot" Mode (Default )

GPP_B18/GSPI0_MOSI (No Reboot)

LOGIC

R563
ASM
NO ASM

Place test points close to CPU
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(1uF_0402_6.3V) *8
Place 2 near each DRAM

(1OuF_0603_6.3V) *2
Place around the DRAMs

(1OuF_0603_6.3V) *3
Place around the DRAMs

(1OuF_0603_6.3V) *5
Place around the DRAMs

(1uF_0402_6.3V) *16
Place 4 near each DRAM

Byte 0

Byte 1 Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

The ALERT signal must be routed in the opposite direction to
the address/command bus. 
For example, the alert signal must first connect to the last
device that the address/command bus is connected to.

Apply X76 BOM to control DDP Memory Down stuff components!

DDRA_ALERT#

CPU_DRAMRST#

DDRA_ACT#
DDRA_CS0#

DDRA_MA[0..13]

CPU_DRAMRST#

+VREF_CA_MD

+VREF_CA_MD
+VREF_CA_MD

+VREF_CA_MD

DDRA_BS0#
DDRA_BS1#

DDRA_BG0

DDRA_ODT0

CPU_DRAMRST#

CPU_DRAMRST#

DDRA_DQS[0..7]

DDRA_DQS#[0..7]

DDRA_DQ[0..63]

DDRA_PAR

DDRA_DQS#1

DDRA_DQS#0

DDRA_DQS1

DDRA_DQS0

DDRA_MA0
DDRA_MA1
DDRA_MA2
DDRA_MA3
DDRA_MA4
DDRA_MA5
DDRA_MA6
DDRA_MA7
DDRA_MA8
DDRA_MA9
DDRA_MA10
DDRA_MA11
DDRA_MA12
DDRA_MA13

DDRA_MA14_WE#
DDRA_MA15_CAS#
DDRA_MA16_RAS#

DDRA_CLK0#
DDRA_CLK0

DDRA_CKE0

DDRA_MA0
DDRA_MA1
DDRA_MA2
DDRA_MA3
DDRA_MA4
DDRA_MA5
DDRA_MA6
DDRA_MA7
DDRA_MA8
DDRA_MA9
DDRA_MA10
DDRA_MA11
DDRA_MA12
DDRA_MA13

DDRA_PAR

DDRA_ALERT#

DDRA_ACT#
DDRA_CS0#

DDRA_BS0#
DDRA_BS1#

DDRA_BG0

DDRA_ODT0

DDRA_CLK0#
DDRA_CLK0

DDRA_CKE0

DDRA_MA0
DDRA_MA1
DDRA_MA2
DDRA_MA3
DDRA_MA4
DDRA_MA5
DDRA_MA6
DDRA_MA7
DDRA_MA8
DDRA_MA9
DDRA_MA10
DDRA_MA11
DDRA_MA12
DDRA_MA13

DDRA_CLK0#
DDRA_CLK0

DDRA_CKE0

DDRA_MA0
DDRA_MA1
DDRA_MA2
DDRA_MA3
DDRA_MA4
DDRA_MA5
DDRA_MA6
DDRA_MA7
DDRA_MA8
DDRA_MA9
DDRA_MA10
DDRA_MA11
DDRA_MA12
DDRA_MA13

DDRA_CLK0#
DDRA_CLK0

DDRA_CKE0

DDRA_PAR

DDRA_ALERT#

DDRA_ACT#
DDRA_CS0#

DDRA_BS0#
DDRA_BS1#

DDRA_BG0

DDRA_ODT0

DDRA_PAR

DDRA_ALERT#

DDRA_ACT#
DDRA_CS0#

DDRA_BS0#
DDRA_BS1#

DDRA_BG0

DDRA_ODT0

DDRA_MA14_WE#

DDRA_MA16_RAS#
DDRA_MA15_CAS#

DDRA_MA14_WE#

DDRA_MA16_RAS#
DDRA_MA15_CAS# DDRA_MA14_WE#

DDRA_MA16_RAS#
DDRA_MA15_CAS#

DDRA_DM1
DDRA_DM0

DDRA_DM4
DDRA_DM5 DDRA_DM6

DDRA_DM7

+VREF_CA_MD

DDRA_DQS4
DDRA_DQS#4
DDRA_DQS5
DDRA_DQS#5

DDRA_DQS#7
DDRA_DQS7

DDRA_DQS6
DDRA_DQS#6

TEN_UD1 TEN_UD2

TEN_UD3
TEN_UD4

DDRA_DQ6

DDRA_DQ0

DDRA_DQ4

DDRA_DQ5
DDRA_DQ2

DDRA_DQ7

DDRA_DQ1

DDRA_DQ3

DDRA_DQ13

DDRA_DQ8

DDRA_DQ9

DDRA_DQ12

DDRA_DQ10

DDRA_DQ11

DDRA_DQ15

DDRA_DQ14

DDRA_DQ23

DDRA_DQ18

DDRA_DQ16

DDRA_DQ19
DDRA_DQ20

DDRA_DQ22

DDRA_DQ17

DDRA_DQ21

DDRA_DQ25

DDRA_DQ28

DDRA_DQ29

DDRA_DQ24

DDRA_DQ31

DDRA_DQ26

DDRA_DQ27

DDRA_DQ30

DDRA_DQS#3
DDRA_DQS3
DDRA_DQS#2
DDRA_DQS2

DDRA_DM2
DDRA_DM3

DDRA_DQ36

DDRA_DQ32

DDRA_DQ37

DDRA_DQ33

DDRA_DQ39

DDRA_DQ35

DDRA_DQ34

DDRA_DQ38

DDRA_DQ41

DDRA_DQ40

DDRA_DQ45

DDRA_DQ44
DDRA_DQ47

DDRA_DQ42

DDRA_DQ43

DDRA_DQ46

DDRA_DQ49

DDRA_DQ53

DDRA_DQ48

DDRA_DQ52

DDRA_DQ50

DDRA_DQ54

DDRA_DQ51

DDRA_DQ55

DDRA_DQ60

DDRA_DQ61

DDRA_DQ56

DDRA_DQ57

DDRA_DQ58

DDRA_DQ59

DDRA_DQ62

DDRA_DQ63

DDRA_MA15_CAS#
DDRA_MA14_WE#

DDRA_BS0#
DDRA_BS1#

DDRA_MA1
DDRA_MA2
DDRA_MA3

DDRA_MA0

DDRA_MA6
DDRA_MA7

DDRA_MA4
DDRA_MA5

DDRA_MA8
DDRA_MA9
DDRA_MA10
DDRA_MA11

DDRA_MA12
DDRA_MA13

DDRA_MA16_RAS#

DDRA_CS0#
DDRA_ODT0

DDRA_CKE0

DDRA_BG0

DDRA_ACT#
DDRA_PAR

DDRA_CLK0
DDRA_CLK0#

DDRA_ALERT#

DDRA_BG1_R

UD1_DDRA_UZQ

DDRA_BG1_R

UD2_DDRA_UZQ

DDRA_BG1_R

UD3_DDRA_UZQ
DDRA_BG1_R

UD4_DDRA_UZQ

DDRA_BG1_R

UD1_DDRA_UZQ

UD2_DDRA_UZQ

UD3_DDRA_UZQ

UD4_DDRA_UZQ

DDRA_BG1_R DDRA_BG1

DDRA_ACT#5
DDRA_CS0#5

DDRA_MA[0..13] 5

DDRA_MA16_RAS#5
DDRA_MA15_CAS#5
DDRA_MA14_WE#5

DDRA_CLK05
DDRA_CLK0#5

DDRA_CKE05

DDRA_BS0#5
DDRA_BS1#5

DDRA_BG05

DDRA_ODT05

CPU_DRAMRST#6,18

DDRA_DQS[0..7] 5,6

DDRA_DQS#[0..7] 5,6

DDRA_DQ[0..63] 5,6

DDRA_PAR5

DDRA_ALERT#5

DDR_SA_VREFCA5

DDRA_BG1 5

+1.2V

+0.6VS

+1.2V

+1.2V

+1.2V

+2.5V_DDR

+2.5V_DDR

+2.5V_DDR

+2.5V_DDR

+1.2V

+1.2V +1.2V

+1.2V
+1.2V

+1.2V

+2.5V_DDR

+1.2V

+1.2V

+2.5V_DDR

+0.6VS

+0.6VS

+0.6VS +1.2V

+1.2V

+0.6VS
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DDR4 SO-DIMM

Layout Note:
Place near DIMM

For EMC Near JDDRL1

SPD Address = 010

Note:
VREF trace width:20 mils at least
Spacing:20mils to other signal/planes
Place near DIMM scoket

10uF change to 0402 Bourne 20170501

10uF change to 0402 Bourne 20170501

Need to confirm SPD address setting
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GPU power sequencing---3V3_MAIN_EN

GPIO20

GPIO21

OVERT

OUT GPU PCIe self-reset control

Active Low Thermal Catastrophic Over TemperatureOUT

N/A

OUT

IN

OUT

N16x Multi-level Straps

FB Enable for GC6 2.0

- GPU Core VDD PWM control signal

-OUT

191.616

N/A

TBD4.2TBD2TBD TBD800 60 TBD

GPIO0

GPIO1

GPIO2

GPIO3

GPIO4

GPIO5

GPIO6

GPIO7

GPIO8

GPIO9

GPIO10

GPIO11

GPIO12

GPIO13

GPIO14

OUT

OUT

OUT

OUT

I/O

OUT

IN

OUT

GPU wake signal for GC6 2.0

GPIO I/O ACTIVE Function Description

-

IN

IN

IN

IN

GPIO15

GPIO16

GPIO17

GPIO18

GPIO19

N16x GPIO

(10K pull High)

System side PCIe reset Monitor

2.2K Pull-up

AC Power Detect Input

N/A

-

Core Clk
Min

MemGPU

Products

FBVDDQ
FBVDD

NVVDD (3.3V)
Other

(GPU+Mem)
(1.35V) (1.35V)

(1.05V)

(V)
(6)

(W)(A)(W)(A) (W)(W)(A)

Performance Mode P0 TDP and EDP-Continuous current (GDDR5)

(W)(mA)

N16S-GMR

(mA)(MHz)(W)(W)

TBD849

OUT

Phase Shedding-

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

I/O N/A

IN

DEVID_SEL

STRAP3
STRAP4

Power Rail
+3VGSROM_SCLK

Logical
Strapping Bit3

Logical
Strapping Bit2

Logical
Strapping Bit0

RAM_CFG[0]

STRAP0
STRAP1
STRAP2

ROM_SI RAM_CFG[1]RAM_CFG[3] RAM_CFG[2]
VGA_DEVICESMB_ALT_ADDR

SOR3_EXPOSED

ROM_SO PCIE_CFG

Logical
Strapping Bit1

Physical 
Strapping pin

+3VGS
+3VGS
+3VGS
+3VGS
+3VGS
+3VGS
+3VGS

SOR2_EXPOSED SOR1_EXPOSED SOR0_EXPOSED

Reserved(keep pull-up and pull-down footprint and stuff 50Kohm pull-up)

Reserved(keep pull-up and pull-down footprint and not stuff by default)

N16S-GTR 18 1.7 967 26.5 2 4.2 800 60
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For RF

GPU and PS2000mA Near GPU   Under GPU
(below 150mils)

NearUnder GPU and PS

   Under GPU
(below 150mils)

1.0uF
4.7uF
10uF

1

PEX_HVDD/Q Decouling

1

22uF 1
1

PEX_DVDD/Q Decouling

Change by Bourne 20170412

4
2
2
1

N17
1

2
2
1

MLCC
1.0uF

4.7uF
10uF

1

1

N16

22uF 0
0

4.7uF 0 1

Change by Bourne 20170412

location

Under

Near

Midway

location
Near

N17MLCC N16

location
Under
Near

Midway

N17MLCC N16

PEX_PLL_HVDD/Q Decouling

0.1uF 1 1

PEX_DVDD
N16:+1.05VGS(recommend)
    +1.0VGS(Used)
N17:+1.0VGS

PEX_PLL_HVDD
N16:+3.3V_AON
N17:+1.8VGS

PEX_HVDD
N16:+1.05VGS(recommend)
    +1.0VGS(Used)
N17:+1.8VGS

PCIE_CTX_C_GRX_N5
PCIE_CTX_C_GRX_P5

PCIE_CTX_C_GRX_N6
PCIE_CTX_C_GRX_P6

PCIE_CTX_C_GRX_N7
PCIE_CTX_C_GRX_P7

PCIE_CTX_C_GRX_P8
PCIE_CTX_C_GRX_N8

PCIE_CRX_GTX_N8 PCIE_CRX_C_GTX_N8
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09/08 change RV1395  to PR3613
09/08 change RV1396  to PR3614

09/08 change RV1394  to PR3615

1.5A

08/09 PL3601 from 053Tto 063T- SKY

LSW1 RDS=36~50mohm,Io=0.5A
LSW2 RDS=18~25mohm,Io=1A
LSW3 RDS=5~7mohm,Io=3.5A

8A

OCP>12A
Vset=1.36V± 2%
Vout=1.35V± 5%

Vref=0.6V

UVP=(0.7~0.8)*Vref
OVP=(1.25~1.35)*Vref

Fsw=700Khz

09/19 change PR3609 from 16.2K to 32.4K

09/19 change PR3609 from 21K to 42.2K

09/08 change PR3609 from 32.4K to 16.2K

09/08 change PR3607 from 41.2K to 21K
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VR Remote Sense - Tie to GPU sense points

RT8816 PSI UP1666 PSI
1.6V~5.5V
1.08~1.35V
0.7~0.88V

0~0.4V

PR815

R1(KΩ )
R2(KΩ )
R3(KΩ )

C(nF)

PR816
PR812

PR813
PR818
PC826

R4(KΩ )

6.19

R5(KΩ )

20.5
4.32
16.5
0.309
4.7

Phase Configuration
2Phase CCM
2Phase DEM
1Phase CCM
1Phase DEM

Vref=2V
FUVP:Vfb=0.2V
SUVP:Vcomp=3V
OVP:Vfb=2V
Fsw=320KHz

Vstep(mV)
N(level)
Fpwm(KHz)
Tdmin(nS)

6.25

T(uS)

160
675
9.26

Component Value

PWM-VID Specification
N17 Config

0.3
1.3

Vboot(V)
Vmax(V)
Vmin(V)

0.8

<100

Vboot=0.8V

TDC=28.5A Iccmax=55A OCP>75A
Ripple=± 20mV

30A

UPI_OPT@  : for UP1666
RT_OPT@  : for RT8816A

20
20
2
18
0
2.7

N17 N16

N16 Config B
0.6
1.2
0.9
6.25
96

1.125
9.26
<100

0~0.2V
0.4V~0.8V

1.6~5.5V

TDC=30A Iccmax=60.1A OCP>80A

09/08 change 1U to 0.1uh

1~1.4V

PR820,PR819,PC849 set TON for RT8816
PR833,PR834 set FS/OC  for UP1666
PR833=82.5,PR834=100k, OCP=85A  change by 0705-sky

PR821 set OC and PC837 set external SS for RT8816

PR832,PC834,PR836 set COMP for UP1666

PR816,PR812,PR815,PR813,PR818,PC826 BOM structure control for N16 or N17
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NVVDD_VREF

NVVDD_HG1

NVVDD_VSS_SENSE 22

NVVDD_VCC_SENSE 22

NVVDD_PWM_VID26

NVVDD_EN23

PSI_VGA26

DGPU_PWROK8,23
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+3.3V_1.8V_AON

+5VALW
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