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1. If support DS3, connect to +3VS and don't support EC mirror code;
2. If don't support DS3, connect to +3VALW_PCH and support EC mirror code.

+3V_SPI

*

GPU, EC, Thermal Sensor

DIMM, NGFF

Check with BIOS, SPI is Dual mode or quad mode

check CLKRUN# / SUS_STAT# signal if need to connect

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 wel
Rising edge of RSMRST# 

To enable Direct Connect Interface (DCI), a 150K pull up resistor will need to be 
added to PCHHOT# pin. This pin must be low during the rising edge of RSMRST#. 
(Refer to WW52_MOW)
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SIV: SD000020400
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FBVREF_ALTV for GDDR5

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

+3VG_AON

+1.35VGS

1. all power rail ramp up time should be larger than 40us~4ms

+3VG_AON

+1.05VS_VGA

+VGA_CORE

tNVVDD >0

tPEX_VDD >0

N15V-GM Power Sequence

N16x Multi-level Straps

1.all GPU power rails should be turned off within 10ms

FB Enable for GC6 2.0

-

Tpower-off <10ms

GPU Core VDD PWM control signal

-OUT

191.616

N/A

TBD4.2TBD2TBD TBD800 60 TBD

Other Power rail

2. Optimus system VDD33 avoids drop down earlier than NVDD and FBVDDQ

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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GNDA

VD33STB:Power for combo jack depop circuit  at system shutdown mode.

AVDD1:Analog power for mixers ,IO ports

DVDD-IO:Digital power for HDA link

DVDD:Digital power for digital I/0 circuit

AVDD2:Analog power for DACS ,ADCS

PVDD1,PVDD2:Power supply for full-bridge left and right channel

19mA

26mA

5mA

1mA

1200mA

131mA

RA57 & RA59 HW BOM request from 47Ω  change to 
120Ω /SD00000FU8J,solution  for  HP  noise  issue

CPU HDA BUS power 

4 ohm ,0.7W

0.418A RMS

Place Close To Codec

Change Symbol to SP011509163 Bourne 0706

Change Symbol to DC021608101 Bourne 0706

RA29,RA30,RA31,RA32 will to be changed from 15ohm to 0ohm,
for HW SO---->S3 play muisc hang up issue solut i on

Close to Connector

FOR ESD
Inner->out:HP_L->HP_R->Ring2->Sleeve

HP_L_CON

HPOUT-JD

DMIC_CLKHDA_BITCLK_AUDIO DMIC_DATA_R
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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

1.5A

LSW1 RDS=36~50mohm,Io=0.5A

LSW2 RDS=18~25mohm,Io=1A

LSW3 RDS=5~7mohm,Io=3.5A

09/08 change CV718 to PC3624

09/08 change CV720 to PC3625

09/08 change RV73  to PR3610

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

09/08 change RV1394  to PR3615

09/08 change PR3609 from 32.4K to 16.2K

09/08 change PR3607 from 41.2K to 21K

09/09 PL3601 from 0.47uH to 0.68uH

09/19 change PR3609 from 16.2K to 32.4K

09/19 change PR3609 from 21K to 42.2K

11/16 For N16 need to open this jumper，N17 need to short
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VR Remote Sense - Tie to GPU sense points

RT8816 PSI RT8812 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

N16 SS

N16 VSNS

For UPI:AON6982 LSMOS Rdson(max)=2.45mohm, 
 PR834=115K, PR819=71.5K , Fsw=400KHZ,OCP=78.7A
PR834=78.7K，PR819=47.7K,Fsw=300KHZ,OCP=77.15A

30A

UPI Solution only

N16 GPU_OPT@  : RT8812A for N16 GPU

N17 GPU_OPT@  : RT8816A for N17 GPU

20

20

2

18

0

2.7

N17 N16S-GTRN16 Config B

0.6

1.2

0.9

6.25

96

1.125

9.26

<100

0~0.8V

1.2~1.8V

2.4~5.5V

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

PU801 RT8816A for N17 GPU
PU801 RT8812A  SA00005ZZ00 for N16 GPU

09/08 change 1U to 0.1uh

09/09 change PR821 from 220K to 110K

09/09 change PR829 from 21K to 12.4K

09/15 try to DFC

NVVDD_SS

NVVDD_FB

NVVDD_FBRTN

NVVDD_VID_R

NVVDD_EN_R

NVVDD_LG1

NVVDD_LG2

NVVDD_HG1

NVVDD_HG2

NVVDD_PSI_R

NVVDD_PH1

NVVDD_PH2

NVVDD_BS2

NVVDD_PVCC

NVVDD_PH2

NVVDD_FS

NVVDD_VIDBUF

NVVDD_REFIN

NVVDD_PH1

NVVDD_BS1

NVVDD_FBRTN

NVVDD_VREF

NVVDD_VSS_SENSE 22

NVVDD_VCC_SENSE 22

NVVDD_PWM_VID26

NVVDD_EN23

PSI_VGA26

DGPU_PWROK8,23

+VGA_CORE

+3.3V_1.8V_AON

+5VALW

+3VS

+VGA_CORE

V20B+

+VGA_CORE

V20B+

V20B+

Size Document Number R ev

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

EYG10 0.3

PWR-VGA_CORE

C

57 60Tuesday, January 09, 2018

2015/08/20 2016/08/20

Size Document Number R ev

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

EYG10 0.3

PWR-VGA_CORE

C

57 60Tuesday, January 09, 2018

2015/08/20 2016/08/20

Size Document Number R ev

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

EYG10 0.3

PWR-VGA_CORE

C

57 60Tuesday, January 09, 2018

2015/08/20 2016/08/20

PR816
6.19K_0402_1%

OPTNS@
1 2

PR818
309_0402_1%

OPTNS@

1
2

+

P
C

8
1
9

2
2
0
U

_
B

1
5
G

_
2
.5

V
M

_
R

3
0
M

O
P

T
@

1

2

PQ802

AON6982_DFN8-7

OPT@1

6

7

43 5
2

PC849
1U_0402_25V6-K

RT_OPT@

1
2

PR819

475K_0402_1%

OPT@

12

P
C

8
0
3

1
0
U

_
0
8
0
5
_
2
5
V

6
-K

OPT@

1
2

PQ801

AON6982_DFN8-7

OPT@1

6

7

43 5
2

P
C

8
0
8

2
2
U

_
0
6
0
3
_
6
.3

V
6
-M

O
P

T
N

S
@

1
2

PC826
4700P_0402_25V7-K

OPTNS@

1
2

PC824
1000P_0402_50V7K

EMC_OPTNS@

1
2

PR811
2.2_0805_5%

EMC_OPTNS@

1
2

P
C

8
2
0

2
2
U

_
0
6
0
3
_
6
.3

V
6
-M

O
P

T
@

1
2

P
C

8
3
3

1
0
U

_
0
8
0
5
_
2
5
V

6
-K

O
P

T
@

1
2

PR802 0_0402_5%
@

1 2

P
C

8
1
0

2
2
U

_
0
6
0
3
_
6
.3

V
6
-M

O
P

T
@

1
2

PR829

12.4K_0402_1%
OPTN16@

1
2

PR831 0_0402_5%

OPTN16@

1 2

P
C

8
2
3

2
2
U

_
0
6
0
3
_
6
.3

V
6
-M

O
P

T
@

1
2

PR832
51K_0402_1%

UPI_OPT@

1
2

PR814
100_0402_1%

OPT@
1 2

P
C

8
3
1

1
0
U

_
0
8
0
5
_
2
5
V

6
-K

O
P

T
@

1
2

PR803
2.2_0805_5%

EMC_OPTNS@

1
2

PR806
5.1K_0402_1%

OPT@

1
2

PR805
2.2_0603_5%

OPT@

1 2

PR812
20.5K_0402_1%

OPTNS@

1
2

+

P
C

8
0
7

2
2
0
U

_
B

1
5
G

_
2
.5

V
M

_
R

3
0
M

O
P

T
@

1

2

PR809 0_0402_5%@

1 2

P
C

8
3
0

0
.1

U
_
0
2
0
1
_
2
5
V

6
-K

E
M

C
_
O

P
T

N
S

@

1
2

P
C

8
0
2

1
0
U

_
0
8
0
5
_
2
5
V

6
-K

OPT@

1
2

PR834

115K_0402_1%
UPI_OPT@

1
2

PR815

4.32K_0402_1%

OPTNS@

1 2

PU801

RT8816AGQW_WQFN20_3X3

OPTNS@

UGATE1
2

BOOT1
1

PHASE1
20

LGATE1
19

UGATE2
14

BOOT2
15

PHASE2
16

LGATE2
17

RGND
10

VSNS
11

OCSET/SS
12

PVCC
18

GND
21

PSI
4

EN
3

VID
5

VREF
8

REFIN
7

REFADJ
6

TON
9

PGOOD
13

PR804

1K_0402_1%

OPT@
1 2

PR825
100_0402_1%

OPT@

1 2

P
C

8
2
2

2
2
U

_
0
6
0
3
_
6
.3

V
6
-M

O
P

T
N

S
@

1
2

PC827
1000P_0402_25V7-K

OPTNS@

1
2

PR807

5.1K_0402_1%

OPTNS@
1 2

P
C

8
3
6

1
0
0
0
P

_
0
4
0
2
_
2
5
V

7
-K

U
P

I_
O

P
T

N
S

@

1
2

PR827
0_0402_5%

UPI_OPT@
1 2

PC817
0.22U_0603_25V7K

OPT@

1 2

+

P
C

8
0
6

2
2
0
U

_
B

1
5
G

_
2
.5

V
M

_
R

3
0
M

O
P

T
N

S
@

1

2

PR830 0_0402_5%

OPTN17@

1 2

PR810
2.2_0603_5%

OPT@

1 2

PR817 0_0402_5%@
1 2

PC834
1000P_0402_25V7-K

UPI_OPT@ 1
2

P
C

8
0
9

2
2
U

_
0
6
0
3
_
6
.3

V
6
-M

O
P

T
@

1
2

PC825
0.01U_0402_25V7K

OPTNS@

1
2

PC818
0.1U_0402_25V7-K

OPT@

12

PR801

2_0603_5%
OPT@

1
2

PR808

25.5K_0402_1%

OPT@

1 2

P
C

8
0
1

0
.1

U
_
0
2
0
1
_
2
5
V

6
-K

E
M

C
_
O

P
T

N
S

@

1
2

P
C

8
1
2

2
2
U

_
0
6
0
3
_
6
.3

V
6
-M

O
P

T
@

1
2

P
C

8
3
7

1
0
0
0
P

_
0
4
0
2
_
2
5
V

7
-K

O
P

T
N

1
7

_
N

S
@

1
2

PR813
16.5K_0402_1%

OPTNS@

1
2

P
C

8
3
5

1
0
0
0
P

_
0
4
0
2
_
2
5
V

7
-K

O
P

T
N

1
6

@

1
2

P
C

8
1
1

2
2
U

_
0
6
0
3
_
6
.3

V
6
-M

O
P

T
@

1
2

PC816
0.1U_0402_10V7K

OPTNS@

1
2

PL802

0.24UH_CMMS061H-R24MS_17A_20%

OPT@

1 2

PR826

0_0402_5%
RT_OPT@

1
2

PR820

2.2_0603_5%

RT_OPT@

12

PR824 0_0402_5%@
1 2

P
R

8
2
1

1
1
0
K

_
0
4
0
2
_
1
%

O
P

T
N

1
7

@1
2

PC804
1U_0402_6.3V6K

OPT@

1
2

+

P
C

8
4
0

2
2
0
U

_
B

1
5
G

_
2
.5

V
M

_
R

3
0
M

O
P

T
N

S
@

1

2

PD801

LRB751V-40T1G_SOD323-2

OPT@
1 2

PR833

0_0402_5%
UPI_OPT@

1
2

PL801

0.24UH_CMMS061H-R24MS_17A_20%

OPT@

1 2

PC814
1000P_0402_50V7K

EMC_OPTNS@

1
2

PC805
0.22U_0603_25V7K

OPT@

1 2

PC815
0.1U_0402_10V7K

OPT@

1
2



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

SVID Specification

Vmax(V)
Vstep(mV)

1.52

0

Config

5

Vmin(V)

Core/GT

28.7K

RFsw

550K550K

SA

35.7K

RVboot

0V

GTCore

0V

SA

1.05V

Place close to  MOSFET

Place close to  MOSFET

PR957 102K for U42 SKU
PR957 change to SD00001TM00 51K for U22 SKU

PR943 19.6K for U42 SKU
PR943 change to SD03497618J 9.76K for U22 SKU

09/08 change PN only

09/09 PR933 change from 25.5K to 24k

09/09 PR944 and PR945 change from 887 to 787

09/19 PR953 change from 8.25K to 10K

09/09 PR954 change from 28.7K to 25.5K

09/09 PC933 change from 1000PF to 1800PF

09/09 PR936 and PR942 change from 82.5K to 88.7K

09/09 add PR970 1K

09/09 PR923 change from 2.7K to 2.15k
09/09 PC910 change from 1500PF to 0.015u

09/09 PC911 change from 15PF to 150Pf

09/08 change PU901 from NCP81218B to NCP81218

09/15 PR919,PR907 change from 4.99K to 4.87K

11/06 PR927 change 102k to 97.6k
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GT : 12PCS 22U_0603_6V + 4PCS 10U_0402_6V

CPU_CORE U22: 10PCS 22U_0603_6V + 4PCS 22U_0402_4V + 9PCS 10U_0402_6.3V

CPU_CORE U42 only:  5PCS 22U_0402_4V

VCCSA:  6PCS 22U_0603_6.3V

09/09 PC4069 change from U22@ to for ALL 09/09 NC PC4073

09/09 NC PC4069,PC4049

09/09 NC PC4020

09/09 PC4085 @

09/09 NC PC4070,PC4068 10UF,mount PC4035,PC4037 10uf

09/09-2 delete CC1108 and 
add PC4091 22uf for all

09/09 EE delete CC1097  22uf ,Power add PC4089

09/09 NC PC4087,,mount CC1317

09/09 PC4086 from U42 22uf to U42 22uf/u22 10uf
PC4080 from U42 10uf to U42 22uf/U22 10uf
PC4038 from U22 22uf to U22 22uf/U42 10uf

09/09 PC4082 from U42 22uf to @

0915 NC PC4008,PC4025,PC4026,
0915 NC PC4007,PC4027

1106  NC PC4028,PC4010
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