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M.2 SSD

Page 40

USB2.0
Port 3~4

USB3.0
Port 3~4

SATA3.0
Port 0

eDP Panel
Page 29

+2.5V_MEM
ANPEC APL5930KAI

+3VSUS / +5VSUS
TPS51225CRUKR

DC JACK 
Page 42

Battery Select/Charger
BQ24780RUYR

Page 42

Page 43

Page 44

+1.0VSUS
MPS NB671GQ

Page 45

+1_2VDIMM/VDDQ_VTT
TI TPS51216RUKR

Page 44

INTERSIL ISL95855HRTZ
VCore/VCCGT/VCCSA

Page 49-51

MPS NB681GD
+VCCIO

Page 51

FBVDDQ(GPU)
Page 46

TI TPS51211DSCR

PEX_VDD(GPU)
Page 48

MPS MP2143DJ

NVVDD(GPU)

Page 48

ANPEC APL5930KAI

+3V_LCD
MPS MP2143DJ

Page 45

APA2051
APA2031

Page 36

in-Speaker
Page 36

Page 36
ALC892-CG
Audio

Page 37

USB2.0 USB3.0

USB2.0

DDIC

DDIB

eDP x4

E2400/AR8171

nVIDIA
N17S-G1
GB2C-64_23*23mm
595-Ball FCBGA

PCI-E x16 Gen3
8GT/s

HM175

USB3.0 CNT-2

x4 DMI(8GB/s)

LED KeyBoard

RJ45
Page 38

USB2.0

USB3.0USB2.0

AmplifierAzalia

PCIE3.0

SATA3.0

PCIE3.0

USB2.0

WLAN/BT
Page 44

Page 39

Page 13-16

HeadPhone
MicroPhone

MS-16JD/MS-179D

BIOS/EC
8MB

HDD

KB9028
KBC

BigFoot Killer

TouchPad

WLAN/BT

Card Reader

EPF021J

Page 41

Page 38

Page 41

ODD

Page 3-8

Page 22-31

SATA2.0

Page 39
Port 2

GDDR5  2GB
(256Mx32bit)x2

Page 31

Page 11-21

Page 25

179D Click Button
(179DB)

Intel KBL PCH-H
837-Ball BGA

PCI-E 3.0 Ports X 16

USB 3.0 Ports X 8

USB 2.0 Ports X14

Azalia HD Audio

SATA 3.0 Ports * 4

SPI I/F

LPC I/F

Embedded Clock

USB2.0 CNT-4
(16J12)

Page 36

Page 33

USB3.0 CNT-1

Camera CONN
Page 29

DDR4

eDP
DDI(3 Ports)

Intel Kabylake H

PEG Gen3 PCI-E x16
HD Graphic GT2

BGA 1440

Intel Kabylake Mobile

Ver:0A

USB2.0
Port 12

(16J12)

SMBUS

PCIE3.0

DP139

Port 11

Port 2

Port 10

Port 2

Port 1 Port 1

Port 8

Port 9~12

Port 3

Port 1

Port 4

TPM
Page 28

Page 41

Page 34

DisplayPort

Page 35

HDMI

Page 9-10

SO-DIMM x2 DDR4
Up to 16GB

1866/2133 MHz

USB2.0
Port 7

USB3.0
TYPE C 

1V8_AON(GPU)
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D D
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A A

CFG4

1:Disabled - No Physical Display Port attached to Embedded DisplayPort*.
  No connect for disable.

0:Enabled - A Display Port device is connected to the Embedded Display Port.
  Pull-down to GND through a 1 KΩ  ± 5% r esistor to enabl e por t

Display Port Presence strap

CFG2
1 = Normal operation
0 = Lane numbers reserved

PCI Express* Static x16 Lane Numbering Reversal

CFG[6:5]

00 = 1x8, 2x4 PCI Express*
01 = reserved
10 = 2x8 PCI Express*
11 = 1x16 PCI Express*
Recommend 1K Ω  ± 5% pul l - d own r esistor to  GND.

PCI Express* Bifurcation

1 = (default) PEG train immediately following
    RESET# de assertion.

0 = PEG wait BIOS for training.

PEG Training

CFG7

I7-7700HQ

CFG5_JNC
CFG6_JNC

CFG4_JNC

CFG7_JNC

CFG2_JNC

CFG_RCOMP_JNC

H_TDO
H_TDI
H_TMSH_PM_DOWN_R

H_TRST_N

CPU_VIDALERT_N

H_PROCHOT#H_PROCHOT#_R

H_CATERR#

H_SKTOCC_N
H_PROC_SELECT#

H_VCCST_PWRGDH_VCCST_PWRGD_R

H_TCK

H_VCCST_PWRGD_R

H_PM_DOWN

H_TRST_N

+V1.0U_VCCST

+V1.0DX_VCCSTG

+V1.0U_VCCST

+V1.0U_VCCST

+3VSUS

+V1.0U_VCCST

+3VSUS +V1.0U_VCCST

H_PECI23,31
H_PM_DOWN23

H_PLTRST#23
H_PM_SYNC23

H_PWRGD24

CPU_BCLKN22
CPU_BCLKP22

CPU_PCI_BCLKP22
CPU_PCI_BCLKN22

CPU_24MP22
CPU_24MN22

H_TRST_N_R 22

VR_SVID_DATA49
VR_SVID_CLK49
VR_SVID_ALERT#49

EC_PROCHOT#31

IMVP_PROCHOT#42,49

H_THRMTRIP#23

H_SKTOCC_N 22

H_PRDY_N 22
H_PREQ_N 22

PCH_JTAG_TDO 24
PCH_JTAG_TDI 24
PCH_JTAG_TMS 24

PCH_JTAGX 24

DDR_VTT_PG_CTRL44

EC_ALLSYSPG24,31,49
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1KR0402
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R236 75R1%0402

R26 X_10KR0402

R32 0R0402

R220 20R1%0402
R19 0R0402

R224 499R1%0402

R228 75R1%0402

R28 51R0402

C482 X_C0.1u16X70402

I7_7700

X_I7-7700HQ
A0D-7700H05-I06

R221 X_10KR0402

R34 0R0402

R33 0R0402

R23 X_51R0402

R27
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R29 1KR0402
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VCC

GND

U34
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R247 1KR0402

R21 0R0402
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PROC_SELECT#
BN1

CATERR#
BM30

SKTOCC#
BR33

PM_DOWN
BP31 PM_SYNC
BM34 RESET#
BP35 PROCPWRGD
BT31

VCCST_PWRGD
H13

CFG[17]
BN23

CFG[15]
BT19

CFG[16]
BP23

CFG[11]
BT22

CFG[12]
BM19

CFG[10]
BT23CFG[9]
BR22

CLK24N
D31

CFG[1]
BN27

CFG[3]
BN28

CFG[18]
BN22

PROC_TDI
BL32

CFG[0]
BN25

CFG[2]
BN26

CFG[4]
BR20

CFG[6]
BT20CFG[5]
BM20

CFG[7]
BP20

CFG[8]
BR23

CFG[13]
BR19

CFG[14]
BP19

CFG[19]
BP22

PROC_PREQ#
BL30

PROC_PRDY#
BP27

VIDSCK
BH32

PROC_TDO
BT28

CLK24P
E31

PCI_BCLKN
C36 PCI_BCLKP
D35

BCLKN
A32

VIDSOUT
BH29

PROCHOT#
BR30

DDR_VTT_CNTL
BT13

CFG_RCOMP
BT25

PROC_TRST#
BP30

PROC_TCK
BR28PROC_TMS
BP28

VIDALERT#
BH31

THERMTRIP#
J31 PECI

BT34

BCLKP
B31

BPM#[0]
BR27
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DDR Channel A DDR Channel B

NO ECC NO ECC
NO ECC NO ECC

M_A_DQ1
M_A_DQ2
M_A_DQ3
M_A_DQ4
M_A_DQ5
M_A_DQ6
M_A_DQ7
M_A_DQ8
M_A_DQ9
M_A_DQ10
M_A_DQ11
M_A_DQ12
M_A_DQ13
M_A_DQ14
M_A_DQ15
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_DQ0
M_B_DQ1
M_B_DQ2
M_B_DQ3
M_B_DQ4
M_B_DQ5
M_B_DQ6
M_B_DQ7
M_B_DQ8
M_B_DQ9
M_B_DQ10
M_B_DQ11
M_B_DQ12
M_B_DQ13
M_B_DQ14
M_B_DQ15
M_B_DQ16
M_B_DQ17
M_B_DQ18
M_B_DQ19
M_B_DQ20
M_B_DQ21
M_B_DQ22
M_B_DQ23
M_B_DQ24
M_B_DQ25
M_B_DQ26
M_B_DQ27
M_B_DQ28
M_B_DQ29
M_B_DQ30
M_B_DQ31
M_B_DQ32
M_B_DQ33
M_B_DQ34
M_B_DQ35
M_B_DQ36
M_B_DQ37
M_B_DQ38
M_B_DQ39
M_B_DQ40
M_B_DQ41
M_B_DQ42
M_B_DQ43
M_B_DQ44
M_B_DQ45
M_B_DQ46
M_B_DQ47
M_B_DQ48
M_B_DQ49
M_B_DQ50
M_B_DQ51
M_B_DQ52
M_B_DQ53
M_B_DQ54
M_B_DQ55
M_B_DQ56
M_B_DQ57
M_B_DQ58
M_B_DQ59
M_B_DQ60
M_B_DQ61
M_B_DQ62
M_B_DQ63

M_B_DQ0

DDR_COMP0
DDR_COMP1
DDR_COMP2

M_VREF_DQ_DIMMA

M_A_DQ[63:0]9

M_A_CLK_DDRP0 9
M_A_CLK_DDRN0 9

M_A_CLK_DDRP1 9
M_A_CLK_DDRN1 9

M_A_CKE0 9
M_A_CKE1 9

M_A_CSN0 9
M_A_CSN1 9

M_A_ODT0 9
M_A_ODT1 9

M_A_A16_RASN 9
M_A_A14_WEN 9
M_A_A15_CASN 9

M_A_A0 9
M_A_A1 9
M_A_A2 9
M_A_A3 9

M_A_A5 9
M_A_A4 9

M_A_A7 9
M_A_A6 9

M_A_A8 9

M_A_A10 9
M_A_A9 9

M_A_A11 9
M_A_A12 9
M_A_A13 9

M_A_BA0 9
M_A_BA1 9
M_A_BG0 9

M_A_BG1 9
M_A_ACTN 9

DDR0_A_PARITY 9
DDR0_A_ALERTN 9

M_B_DQ[63:0]10

M_B_ODT0 10
M_B_ODT1 10

M_B_CLK_DDRP0 10
M_B_CLK_DDRN0 10

M_B_CSN0 10
M_B_CSN1 10

M_B_CKE0 10
M_B_CKE1 10

M_B_CLK_DDRP1 10
M_B_CLK_DDRN1 10

M_B_BG0 10

M_B_BA0 10
M_B_BA1 10

M_B_A15_CASN 10

M_B_A16_RASN 10
M_B_A14_WEN 10

M_B_A13 10

M_B_A3 10

M_B_A0 10

M_B_A6 10

M_B_BG1 10

M_B_A5 10

M_B_A8 10

M_B_A11 10

M_B_A4 10

M_B_A10 10

M_B_A1 10

M_B_ACTN 10

M_B_A12 10

M_B_A2 10

M_B_A7 10

M_B_A9 10

DDR1_B_PARITY 10
DDR1_B_ALERTN 10

M_VREF_DQ_DIMMB 10

DDR_VREF_CA 9

M_A_DQSN1 9

M_A_DQSP1 9

M_A_DQSN2 9

M_A_DQSP2 9

M_A_DQSN3 9

M_A_DQSP3 9
M_A_DQSN4 9

M_A_DQSP4 9

M_A_DQSN5 9

M_A_DQSP5 9

M_A_DQSN6 9

M_A_DQSP6 9

M_A_DQSN7 9

M_A_DQSP7 9

M_A_DQSN0 9

M_A_DQSP0 9

M_B_DQSN1 10

M_B_DQSP1 10

M_B_DQSN2 10

M_B_DQSP2 10

M_B_DQSN3 10

M_B_DQSP3 10

M_B_DQSN4 10

M_B_DQSP4 10

M_B_DQSN5 10

M_B_DQSP5 10

M_B_DQSN6 10

M_B_DQSP6 10

M_B_DQSN7 10

M_B_DQSP7 10

M_B_DQSN0 10

M_B_DQSP0 10

Title

Size Document Number R ev

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

Kabylake(DDR4)

4 60Thursday, March 23, 2017

Custom

Title

Size Document Number R ev

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

Kabylake(DDR4)

4 60Thursday, March 23, 2017

Custom

Title

Size Document Number R ev

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

Kabylake(DDR4)

4 60Thursday, March 23, 2017

Custom

DDR CHANNEL A

SKYLAKE_HALO

BGA1440

1 OF 14

?

?

REV = 1

U24A

SKL_H_BGA_BGA

DDR0_DQ[36]/DDR1_DQ[4]
AB5 DDR0_DQ[35]/DDR1_DQ[3]
AA5 DDR0_DQ[34]/DDR1_DQ[2]
AA4

DDR0_DQ[32]/DDR1_DQ[0]
AB1 DDR0_DQ[31]/DDR0_DQ[47]
BC2 DDR0_DQ[30]/DDR0_DQ[46]
BC1

DDR0_DQ[45]/DDR1_DQ[13]
V4

DDR0_ECC[6]
AY1

DDR0_DQ[63]/DDR1_DQ[47]
L1

DDR0_DQ[54]/DDR1_DQ[38]
R1

DDR0_DQ[55]/DDR1_DQ[39]
P1

DDR0_DQ[43]/DDR1_DQ[11]
U2

DDR0_DQ[28]/DDR0_DQ[44]
BD5

DDR0_DQ[20]/DDR0_DQ[36]
BG2 DDR0_DQ[19]/DDR0_DQ[35]
BF5

DDR0_DQ[16]/DDR0_DQ[32]
BG4

DDR0_ECC[4]
BA5

DDR0_DQ[60]/DDR1_DQ[44]
M5

DDR0_DQ[4]
BN5

DDR0_DQ[2]
BP3

DDR0_DQ[3]
BR3

DDR0_DQ[5]
BP6

DDR0_DQ[6]
BP2

DDR0_DQ[7]
BN3

DDR0_DQ[8]
BL4

DDR0_DQ[9]
BL5

DDR0_DQ[10]
BL2

DDR0_DQ[11]
BM1

DDR0_DQ[13]
BK5

DDR0_DQ[14]
BK1

DDR0_DQ[18]/DDR0_DQ[34]
BF4

DDR0_DQ[21]/DDR0_DQ[37]
BG1

DDR0_DQ[23]/DDR0_DQ[39]
BF2

DDR0_DQ[25]/DDR0_DQ[41]
BD1

DDR0_DQ[27]/DDR0_DQ[43]
BC5

DDR0_DQ[29]/DDR0_DQ[45]
BD4

DDR0_DQ[12]
BK4

DDR0_DQ[17]/DDR0_DQ[33]
BG5

DDR0_DQ[15]
BK2

DDR0_CKP[0]
AG1

DDR0_DQ[42]/DDR1_DQ[10]
U1 DDR0_DQ[41]/DDR1_DQ[9]
V2 DDR0_DQ[40]/DDR1_DQ[8]
V5

DDR0_DQ[37]/DDR1_DQ[5]
AB4

DDR0_DQ[33]/DDR1_DQ[1]
AB2

DDR0_DQ[26]/DDR0_DQ[42]
BC4

DDR0_DQ[22]/DDR0_DQ[38]
BF1

DDR0_ECC[3]
AY5

DDR0_DQ[58]/DDR1_DQ[42]
L4

DDR0_DQ[52]/DDR1_DQ[36]
R5

DDR0_DQ[47]/DDR1_DQ[15]
U4

DDR0_DQ[44]/DDR1_DQ[12]
V1

DDR0_DQ[39]/DDR1_DQ[7]
AA1

DDR0_DQSP[8]
AY3

DDR0_DQSN[8]
BA3

DDR0_DQSN[7]/DDR1_DQSN[5]
L3DDR0_DQSN[6]/DDR1_DQSN[4]
P3DDR0_DQSN[5]/DDR1_DQSN[1]
U3DDR0_DQSN[4]/DDR1_DQSN[0]
AA3DDR0_DQSP[3]/DDR0_DQSP[5]
BC3DDR0_DQSP[2]/DDR0_DQSP[4]
BF3DDR0_DQSP[1]
BK3DDR0_DQSP[0]
BP5

DDR0_DQSP[7]/DDR1_DQSP[5]
M3

DDR0_DQSP[5]/DDR1_DQSP[1]
V3

DDR0_DQSP[6]/DDR1_DQSP[4]
R3

DDR0_DQSN[3]/DDR0_DQSN[5]
BD3
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N17S-G1( PCI-Express Gen3 x4 Interface)

2x 4.7u near GPU
2x 10u Place bteween GPU and Power Supply
1 x22u Place bteween GPU and Power Supply

1x 1u under GPU

1x 0.1u Near GPU

1x 4.7u under GPU

2x 4.7u near GPU
2x 10u Place bteween GPU and Power Supply
1 x22u Place bteween GPU and Power Supply4x 1u under GPU

PEG_C_TXP15_JNC
PEG_C_TXN15_JNC

PEG_C_RXP15_JNC

PEG_C_TXP13_JNC

PEG_C_RXN15_JNC

PEG_C_TXP14_JNC

PEG_C_TXN13_JNC

PEG_C_TXN14_JNC

PEG_C_TXP12_JNC
PEG_C_TXN12_JNC

PEG_C_RXP12_JNC
PEG_C_RXN12_JNC

PEG_C_RXP13_JNC
PEG_C_RXN13_JNC

PEG_C_RXP14_JNC
PEG_C_RXN14_JNC

PEX_TERMP

PEX_CLKREQ#

PEX_CLKREQ# GPU_CLKREQ#

PEX_VDD

1V8_AON

1V8_MAIN

1V8_MAIN

PEG_TXP145
PEG_TXN145

PEG_RXP145
PEG_RXN145

GFX_REFCLK22
GFX_REFCLK#22

PEG_TXP135
PEG_TXN135

PEG_RXP135
PEG_RXN135

PEG_TXP155

PEG_RXP155
PEG_RXN155

PEG_TXN155

PEG_RXP125
PEG_RXN125

PEG_TXP125
PEG_TXN125

GPU_RST#18

GPU_CLKREQ# 22

DGPU_PWRGD18,19,25,31
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1/14 PCI_EXPRESS

G1A

COMMON

INS290001445

AG22 PEX_RX15

AG21 PEX_RX15

AG25 PEX_TX15

AG24 PEX_TX15

AF21 PEX_RX14

AE21 PEX_RX14

AE24 PEX_TX14

AF24 PEX_TX14

AE19 PEX_RX13

AF19 PEX_RX13

AE23 PEX_TX13

AD23 PEX_TX13

AG19 PEX_RX12

AG18 PEX_RX12

AB21 PEX_TX12

AC21 PEX_TX12

AF18 PEX_RX11

AE18 PEX_RX11

AC20 PEX_TX11

AD20 PEX_TX11

AE16 PEX_RX10

AF16 PEX_RX10

AC19 PEX_TX10

AB19 PEX_TX10

AG16 PEX_RX9

AG15 PEX_RX9

AB18 PEX_TX9

AC18 PEX_TX9

AF15 PEX_RX8

AE15 PEX_RX8

AC17 PEX_TX8

AD17 PEX_TX8

AE13 PEX_RX7

AF13 PEX_RX7

AC16 PEX_TX7

AB16 PEX_TX7

AG13 PEX_RX6

AG12 PEX_RX6

AB15 PEX_TX6

AC15 PEX_TX6

AF12 PEX_RX5

AE12 PEX_RX5

AC14 PEX_TX5

AD14 PEX_TX5

AE10 PEX_RX4

AF10 PEX_RX4

AC13 PEX_TX4

AB13 PEX_TX4

AG10 PEX_RX3

AG9 PEX_RX3

AB12 PEX_TX3

AC12 PEX_TX3

AF9 PEX_RX2

AE9 PEX_RX2

AC11 PEX_TX2

AD11 PEX_TX2

AE7 PEX_RX1

AF7 PEX_RX1

AC10 PEX_TX1

AB10 PEX_TX1

AG7 PEX_RX0

AG6 PEX_RX0

AB9 PEX_TX0

AC9 PEX_TX0

AD8 PEX_REFCLK

AE8 PEX_REFCLK

AC6 PEX_CLKREQ

AC7 PEX_RST

AF25PEX_TERMP

AA9PEX_PLL_HVDD

AA8PEX_PLL_HVDD

AF27PEX_HVDD

AF26PEX_HVDD

AE25PEX_HVDD

AD24PEX_HVDD

AC23PEX_HVDD

AB22PEX_HVDD

AA21PEX_HVDD

AA20PEX_HVDD

AA19PEX_HVDD

AA18PEX_HVDD

AA16PEX_HVDD

AA13PEX_HVDD

AA12PEX_HVDD

AA10PEX_HVDD

AE27PEX_DVDD

AE26PEX_DVDD

AD25PEX_DVDD

AC24PEX_DVDD

AB23PEX_DVDD

AA22PEX_DVDD
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N17S-G1( Frame Buffer Interface )

DQ[31:0] DQ[63:32]
CMD0 CS*
CMD1
CMD2

A3_BA3

CMD3
CMD4
CMD5
CMD6
CMD7
CMD8
CMD9
CMD10
CMD11
CMD12
CMD13

CKE*CMD14
CMD15

CMD16
CMD17
CMD18
CMD19

CAS*

CMD20
CMD21
CMD22
CMD23
CMD24
CMD25
CMD26
CMD27
CMD28
CMD29
CMD30
CMD31

A2_BA0
A4_BA2
A5_BA1
WE*
A7_A8
A6_A11
ABI*
A12_RFU
A0_A10
A1_A9
RAS*
RST*

GDD5 Command Mapping GB2C-64

2x 0.1u under GPU

1x 0.1u under GPU

FBA_DEBUG0
FBA_DEBUG1

FBA_CMD14

FBA_CMD30

FBA_CMD13

FBA_CMD29

1V8_MAIN_PLL_AVDD

FBVDDQ

FBVDDQ

1V8_MAIN

FBA_D4714

FBA_D4014

FBA_D4214
FBA_D4314
FBA_D4414

FBA_D4114

FBA_D4514
FBA_D4614

FBA_D3113

FBA_D2413

FBA_D2613
FBA_D2713
FBA_D2813

FBA_D2513

FBA_D2913
FBA_D3013

FBA_D5514

FBA_D4814

FBA_D5014
FBA_D5114
FBA_D5214

FBA_D4914

FBA_D5314
FBA_D5414

FBA_D713

FBA_D6314

FBA_D5614

FBA_D5814
FBA_D5914
FBA_D6014

FBA_D5714

FBA_D6114
FBA_D6214

FBA_D013

FBA_D1513

FBA_D813

FBA_D1013
FBA_D1113
FBA_D1213

FBA_D913

FBA_D1313
FBA_D1413

FBA_D213

FBA_D3914

FBA_D313

FBA_D3214

FBA_D3414
FBA_D3514
FBA_D3614

FBA_D3314

FBA_D3714
FBA_D3814

FBA_D413

FBA_D113

FBA_D513

FBA_D2313

FBA_D1613

FBA_D1813
FBA_D1913
FBA_D2013

FBA_D1713

FBA_D2113
FBA_D2213

FBA_D613

FBA_DBI714

FBA_DBI013

FBA_DBI213
FBA_DBI313
FBA_DBI414

FBA_DBI113

FBA_DBI514
FBA_DBI614

FBA_EDC013
FBA_EDC113

FBA_EDC313
FBA_EDC414
FBA_EDC514
FBA_EDC614
FBA_EDC714

FBA_EDC213

FBA_CMD2 13
FBA_CMD3 13
FBA_CMD4 13
FBA_CMD5 13

FBA_CMD7 13
FBA_CMD8 13
FBA_CMD9 13
FBA_CMD10 13
FBA_CMD11 13

FBA_CMD6 13

FBA_CMD13 13
FBA_CMD14 13
FBA_CMD15 13
FBA_CMD16 14

FBA_CMD12 13

FBA_CMD19 14
FBA_CMD20 14
FBA_CMD21 14
FBA_CMD22 14
FBA_CMD23 14

FBA_CMD18 14

FBA_CMD25 14
FBA_CMD26 14
FBA_CMD27 14
FBA_CMD28 14
FBA_CMD29 14

FBA_CMD24 14

FBA_CMD30 14

FBA_CMD0 13
FBA_CMD1 13

FBA_CMD17 14

FBA_CMD31 14

FBA_CLK0 13
FBA_CLK0# 13
FBA_CLK1 14
FBA_CLK1# 14

FBA_WCK23 13
FBA_WCK23# 13
FBA_WCK45 14
FBA_WCK45# 14
FBA_WCK67 14
FBA_WCK67# 14

FBA_WCK01 13
FBA_WCK01# 13
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2/14 FBA

COMMON

INS290054841

G1B

D23 FB_VREF

T27 FBA_DQS_RN7

AB27 FBA_DQS_RN6

W22 FBA_DQS_RN5

P25 FBA_DQS_RN4

A22 FBA_DQS_RN3

A16 FBA_DQS_RN2

C14 FBA_DQS_RN1

F19 FBA_DQS_RN0

T26 FBA_DQS_WP7

AB26 FBA_DQS_WP6

W23 FBA_DQS_WP5

R25 FBA_DQS_WP4

B22 FBA_DQS_WP3

B16 FBA_DQS_WP2

C15 FBA_DQS_WP1

E19 FBA_DQS_WP0

U25 FBA_DQM7

AA25 FBA_DQM6

W24 FBA_DQM5

P24 FBA_DQM4

C22 FBA_DQM3

C17 FBA_DQM2

D14 FBA_DQM1

D19 FBA_DQM0

W25 FBA_D63

W27 FBA_D62

V27 FBA_D61

V26 FBA_D60

R27 FBA_D59

N27 FBA_D58

T25 FBA_D57

R26 FBA_D56

Y25 FBA_D55

W26 FBA_D54

AA26 FBA_D53

AA27 FBA_D52

AC25 FBA_D51

AD26 FBA_D50

AB25 FBA_D49

AD27 FBA_D48

AA23 FBA_D47

Y22 FBA_D46

AA24 FBA_D45

Y24 FBA_D44

U22 FBA_D43

T23 FBA_D42

V22 FBA_D41

V23 FBA_D40

N24 FBA_D39

N23 FBA_D38

N26 FBA_D37

N25 FBA_D36

R23 FBA_D35

T22 FBA_D34

R24 FBA_D33

R22 FBA_D32

C21 FBA_D31

C20 FBA_D30

B21 FBA_D29

A21 FBA_D28

A24 FBA_D27

A25 FBA_D26

C23 FBA_D25

B24 FBA_D24

C19 FBA_D23

A19 FBA_D22

A18 FBA_D21

B18 FBA_D20

A15 FBA_D19

A13 FBA_D18

C16 FBA_D17

B15 FBA_D16

D13 FBA_D15

E13 FBA_D14

B13 FBA_D13

C13 FBA_D12

F13 FBA_D11

F15 FBA_D10

D15 FBA_D9

E15 FBA_D8

E21 FBA_D7

F20 FBA_D6

D21 FBA_D5

D20 FBA_D4

F17 FBA_D3

E16 FBA_D2

F18 FBA_D1

E18 FBA_D0

H22FB_REFPLL_AVDD

P22FB_PLL_AVDD

F16FB_PLL_AVDD

V25FBA_WCK67

V24FBA_WCK67

U24FBA_WCK45

T24FBA_WCK45

D16FBA_WCK23

D17FBA_WCK23

C18FBA_WCK01

D18FBA_WCK01

M22FBA_CLK1

N22FBA_CLK1

D25FBA_CLK0

D24FBA_CLK0

J22FBA_CMD35

F22FBA_CMD34

B19FBA_CMD32

J26FBA_CMD31

J27FBA_CMD30

K25FBA_CMD29

K27FBA_CMD28

J24FBA_CMD27

J25FBA_CMD26

J23FBA_CMD25

K22FBA_CMD24

K26FBA_CMD23

M25FBA_CMD22

M26FBA_CMD21

M27FBA_CMD20

K23FBA_CMD19

K24FBA_CMD18

M23FBA_CMD17

M24FBA_CMD16

G26FBA_CMD15

G27FBA_CMD14

G25FBA_CMD13

F27FBA_CMD12

G24FBA_CMD11

G23FBA_CMD10

G22FBA_CMD9

F23FBA_CMD8

F26FBA_CMD7

F25FBA_CMD6

D26FBA_CMD5

D27FBA_CMD4

F24FBA_CMD3

E24FBA_CMD2

C26FBA_CMD1

C27FBA_CMD0
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N17S-G1_GDDR5 Frame A-1

A2_BA0
A4_BA2
A5_BA1
WE*
A7_A8
A6_A11
ABI*
A12_RFU
A0_A10
A1_A9
RAS*
RST*

GDD5 Command Mapping GB2C-64

DQ[31:0] DQ[63:32]
CMD0 CS*
CMD1
CMD2

A3_BA3

CMD3
CMD4
CMD5
CMD6
CMD7
CMD8
CMD9
CMD10
CMD11
CMD12
CMD13

CKE*CMD14
CMD15

CMD16
CMD17
CMD18
CMD19

CAS*

CMD20
CMD21
CMD22
CMD23
CMD24
CMD25
CMD26
CMD27
CMD28
CMD29
CMD30
CMD31

FBA_VREFC

FBVDDQ

FBA_D3112

FBA_D2412

FBA_D2612
FBA_D2712
FBA_D2812

FBA_D2512

FBA_D2912
FBA_D3012

FBA_D712

FBA_D012

FBA_D1512

FBA_D812

FBA_D1012
FBA_D1112
FBA_D1212

FBA_D912

FBA_D1312
FBA_D1412

FBA_D212
FBA_D312
FBA_D412

FBA_D112

FBA_D512

FBA_D2312

FBA_D1612

FBA_D1812
FBA_D1912
FBA_D2012

FBA_D1712

FBA_D2112
FBA_D2212

FBA_D612

FBA_DBI012

FBA_DBI212

FBA_DBI312

FBA_DBI112

FBA_EDC012

FBA_EDC112

FBA_EDC312

FBA_EDC212

FBA_WCK0112
FBA_WCK01#12

FBA_WCK2312
FBA_WCK23#12

FBA_CMD1212
FBA_CMD1512
FBA_CMD512
FBA_CMD012

FBA_CMD812

FBA_CMD1012
FBA_CMD1112
FBA_CMD212
FBA_CMD112
FBA_CMD312
FBA_CMD412
FBA_CMD712
FBA_CMD612
FBA_CMD912

FBA_CMD1412
FBA_CMD1312

FBA_CLK0#12
FBA_CLK012

FBA_VREFC14

GPIO10_MEM_VREF_CTL18
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NC

x16

NORMAL

NC

NC

NC

NC

NC

NC

NC

x32

NC

GND

COMMON
?
INS291580130

M1D

K4G80325FB-HC28

WCK01*
D5 WCK01
D4

DBI1*
D13 EDC1
C13

DQ15
F13 DQ14
F11 DQ13
E13 DQ12
E11 DQ11
B13 DQ10
B11 DQ9
A13 DQ8
A11

DBI0*
D2 EDC0
C2

DQ7
F2 DQ6
F4 DQ5
E2 DQ4
E4 DQ3
B2 DQ2
B4 DQ1
A2 DQ0
A4

VREFD
A10

R202
931R1%0402

D

S

G

Q15

N-FMSBSS138-H_SOT23-3-HF

R199
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R203
549R1%0402

NORMAL

x16

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

x32

INS291580064
M1A

K4G80325FB-HC28
WCK23*

P5 WCK23
P4

DBI3*
P2 EDC3
R2

DQ31
M2 DQ30
M4 DQ29
N2 DQ28
N4 DQ27
T2 DQ26
T4 DQ25
U2 DQ24
U4

DBI2*
P13 EDC2
R13

DQ23
M13 DQ22
M11 DQ21
N13 DQ20
N11 DQ19
T13 DQ18
T11 DQ17
U13 DQ16
U11

VREFD
U10

R2
40.2R1%0402

R204121R1%0402

C27
C0.01u16X70402

COMMON
?
INS291580096

M1B

K4G80325FB-HC28

SEN
J10

ZQ
J13

VREFC
J14

VPP/NC
U5 VPP_NC
A5

CK#
J11 CK
J12

CKE*
J3 RESET*
J2

A12_RFU/NC
J5 A8_A7
K4 A11_A6
K5 BA1_A5

K10 BA2_A4
K11 BA3_A3
H10 BA0_A2
H11 A9_A1

H5 A10_A0
H4

ABI*
J4

CS*
G12 WE*
L12 CAS*

L3 RAS*
G3
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N17S-G1_GDDR5 Frame A-2

A2_BA0
A4_BA2
A5_BA1
WE*
A7_A8
A6_A11
ABI*
A12_RFU
A0_A10
A1_A9
RAS*
RST*

GDD5 Command Mapping GB2C-64

DQ[31:0] DQ[63:32]
CMD0 CS*
CMD1
CMD2

A3_BA3

CMD3
CMD4
CMD5
CMD6
CMD7
CMD8
CMD9
CMD10
CMD11
CMD12
CMD13

CKE*CMD14
CMD15

CMD16
CMD17
CMD18
CMD19

CAS*

CMD20
CMD21
CMD22
CMD23
CMD24
CMD25
CMD26
CMD27
CMD28
CMD29
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N17S-G1_GPIO

3D Vision(NC) 3D Vision L/R signal 

From PCHFrom EC

Pin Name I/ONormal function
Recommended Default 
Pull-up or Pull-downFunctional Description

O PWM Output To Contral NVVDDNVVDD_PWMGPIO0

GPIO2

OGC6M:GC6_FB_ENGPIO1

GPIO3

I

GPIO5

OGC6M:1V8_MAIN_ENGPIO4

I/ONVVDDS_PWM(NC)

IFRM_LCK(NC)

GPIO7

O Phase Shedding
NVVDD_PSI/NVVDDS_PSIGPIO6

OGPIO8

OLCD_BL_PWM(NC)

GPIO9

GPIO10

I/O

GPU PCIE Self Reset Control

MEM_VREF_CTL

GPIO11

0 TO 1V8 PWM Output

O

AC Power Detect Or Power Supply
Overdraw Input

O

IPWR_LEVELGPIO12

GPIO14

O

LCD_VDD

GPIO13

I

LCD_BLEN(NC)

GPIO16

I

HPD_IFPA

GPIO15

I/OGPIO17

GPIO19

I/OGPIO18

FB Enable For GC6 2.1

O

UNUSED(NC)

Active Low Frame Lock 

GPU Power Sequencing For GC6 2.1

PWM Output To Control The
NVVDS Power Supply

GPU Wake Signal  For GC6 2.1

Panel Power Enable

Memory VREF Control

Active Low Thermal Alert

Panel Backlight Enable

Hot Plug Detect for IFPA

Frame Buffer VDD Select

GPIO20

O

GPIO22

GPIO21

10K Pull-Up To 1V8_AON
To Enable Multiple Phases

10OK Pull-Up To 1V8_AON

100K pull-down

Open Drain 
10K Pull-Up To Gated 3V3

I System Side PCIE Reset Monitor

Open Source 10K Pull-Down

GC6M:GC6_EVENT / WAKE 
10K Pull-Up To 1V8_AON
Unless Driven Actively

0 TO 1V8 Output

Open Drain 
10K Pull-Up To 1V8_AON

Open Drain 
10K Pull-Up To 1V8_AON

MEM_VDD_CTL
Pull-Up/Pull-Down To Set
The FBVDD/Q Power ON VoltageMemory Voltage Control

THERM_ALERT
Open Drain 
10K Pull-Up To 1V8_AON

100K pull-down

100K pull-down

LCD Panel Backlight Enable Panel Backlight Enable

HPD_IFPB Hot Plug Detect for IFPB

GC6M:SYS_PEX_RST_MON
10K Pull-Up To 1V8_AON
Unless Driven Actively

UNUSED(NC)

100K pull-down

MEM_VDD_CTL(NC)
Open Drain
Pull-Up/Pull-Down To Set The FBVDD/Q 
Power ON Voltage At Boot Up

UNUSED(NC) I/O

GPIO23 GC6M:GPU_PEX_RST_HOLD O

To PCH

Disable GC6

GC5_MODE(NC) I/O

GPIO2_GPU_EVENT

GPU_RST#

I2CS_SCL
I2CS_SDA

I2CC_SDA

I2CB_SCL
I2CB_SDA

I2CC_SCL

GPIO1_GC6_FB_EN_R

GPIO1_GC6_FB_EN_R
GPIO2_GPU_EVENT

GPIO9_THERM_ALERT

GPIO12_ACIN

GPIO12_ACIN

GPIO16_PEX_RST_MON#

MEM_VDD_CTL

GPU_OVERT#
NVVDD_PG_LOOP

GPU_RST#

GPIO1_GC6_FB_EN

+3VRUN

1V8_AON

+3VRUN
+3VSUS

1V8_AON

1V8_AON

1V8_AON +3VRUN

1V8_AON

GND

GND

1V8_AON 1V8_AON 1V8_AON

+3VRUN

GPIO2_GPU_EVENT_PCH 24

GPIO10_MEM_VREF_CTL 13

GPIO0_NVVDD_PWM_VID 47

GPIO1_GC6_FB_EN 19,25

GPIO4_GC6_PWR_EN 19

GPIO6_NVVDD_PSI# 47

GPU_EC_ACIN 31

PEG_RST#25,38,41
GPU_RST# 11

DGPU_HOLD_RST#22

SMB_DATA_EC 31

SMB_CLK_EC 31

DGPU_PWRGD 11,19,25,31

NVVDD_PWRGD19,47

GPU_OVERT#19,31
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N17S-G1_Power Control

Disable GC6

(1)

(2)

(3)

(5) (6)

(2)

(5)

(4)

1.8V

(3)

(1)

(4)

(6)

(7)

1.8V Signal

Power down = PEX_VDD/FBVDDQ -> NVVDD+NVVDDS -> 1V8_MAIN -> 1V8_AON
Power on = 1V8_AON -> 1V8_MAIN ->  NVVDD+NVVDDS -> PEX_VDD -> FBVDDQ -> DGPUPWRGD

1V8_AON

1V8_MAIN

1V8_AON POWER GOOD
1V8_MAIN POWER GOOD

Discharge Circuit

NVVDD

FBVDDQ DGPU POWER GOOD

Disable GC6

3.3V

PEX_VDD

VGS(th): MIN:1.0  Max:2.0

FBVDDQ POWER GOOD

SLG4U41283 Power Sequence Control IC

PIN2： MXM_PWR_EN is 3.3V        INPUT
PIN3： GPIO4_GC6_PWR_EN  is  1.8V   INPUT
PIN4： FBVDDQ_ON_INPUT  3.3V       INPUT
PIN6： FBVDDQ_ON_OUTPUT  3.3V      OUTPUT
PIN7： PEX_VDD_EN_IC 3.3V        OUTPUT
PIN9： NVVDD_EN_IC 3.3V          OUTPUT
PIN12：1V8_MAIN_EN_IC  3.3V        OUTPUT
PIN13：1V8_AON_EN_IC  3.3V         OUTPUT

PIN2: MXM_PWR_EN

Power Up Sequence

PIN13: 1V8_AON_EN_IC

PIN12：1V8_MAIN_EN_IC

2ms

PIN9: NVVDD_EN_IC

250us

PIN7: PEX_VDD_EN_IC

1.5ms

PIN6: FBVDDQ_ON_OUTPUT

4ms

Power Down Sequence
PIN2: MXM_PWR_EN

PIN7: PEX_VDD_EN_IC

PIN6: FBVDDQ_ON_OUTPUT

PIN9: NVVDD_EN_IC 250us

PIN12: 1V8_MAIN_EN_IC 2ms

PIN13: 1V8_AON_EN_IC 3ms

GC6 2.1  Exit Sequence

PIN3: GPIO4_GC6_PWR_EN

PIN12：1V8_MAIN_EN_IC

PIN9: NVVDD_EN_IC

250us

PIN7: PEX_VDD_EN_IC

1.5ms

PIN4： FBVDDQ_ON_INPUT  

GC6 2.1  Entry Sequence

PIN3: GPIO4_GC6_PWR_EN

PIN12：1V8_MAIN_EN_IC

PIN9: NVVDD_EN_IC

PIN7: PEX_VDD_EN_IC

PIN4： FBVDDQ_ON_INPUT  

250us

2ms

PIN2: MXM_PWR_EN

PIN13: 1V8_AON_EN_IC

PIN2: MXM_PWR_EN

PIN13: 1V8_AON_EN_IC

(KEEP HIGH)

(KEEP HIGH)

(KEEP HIGH)

(KEEP HIGH)

(KEEP HIGH)

(KEEP HIGH)

1V8_MAIN_EN

1V8_MAIN_PG

1V8_MAIN_PG

GPIO4_1V8MAIN_EN_R

1V8_MAIN_EN

1V8_AON_PWRGD_R

1V8_AON_PWRGD_R

DGPU_PWR_EN

1V8_MAIN_PG

1V8_MAIN_EN_R

NVVDD_PWRGD

PEX_PWRGD

1V8_MAIN_EN_R

DIS_FBVDDQ

DIS_NVVDD

FBVDDQ_ON

FBVDDQ_ON#

PEX_VDD_EN

1V8_MAIN_EN

NVVDD_EN#

NVVDD_EN

1V8_MAIN_EN_R
1V8_MAIN_EN_R_G

1V8_MAIN_EN_R
1V8MAIN_EN_R

FBVDDQ_ON_IC_OUTPUT

PEX_VDD_EN_IC

NVVDD_EN_IC

1V8_MAIN_EN_IC

1V8_AON_EN_IC

DGPU_PWR_EN

GPIO4_GC6_PWR_EN

FBVDDQ_ON_IC_OUTPUT

PEX_VDD_EN_IC
NVVDD_EN_IC

1V8_AON_EN_IC

1V8_MAIN_EN_IC

FBVDDQ_ON_IC_OUTPUT

+3VSUS

GND

+3VSUS

GND

+3VSUS
+3VSUS

1V8_AON

GND

GND

+3VRUN+3VSUS

1V8_MAIN

GND

+3VSUS

GND

GND

+3VSUS

GND

GND

+3VSUS

GND

1V8_AON

GND

1V8_MAIN

GND

+3VSUS

GND

GND

GND

+3VRUN+3VSUS

GND

+3VSUS

GND

1V8_AON 1V8_MAIN

GND

GND

+3VSUS

GND

PEX_VDD

1V8_MAIN

+3VSUS

+3VSUS

GND

+3VSUS

NVVDD

GND

+3VSUS

FBVDDQ

GND GND GND

+3VSUS

GND

+3VSUS

+3VSUS

FBVDDQ

+3VSUS

GND

GND

+3VRUN

GND

GND

GND
GND

GND

GND

GND

GND

1V8_AON_PWRGD48

NVVDD_EN 47

DGPU_PWRGD 11,18,25,31

DGPU_PWR_EN22
1V8_AON_EN 48

GPU_OVERT# 18,19,31

GPIO4_GC6_PWR_EN18

GPIO1_GC6_FB_EN18,25

PEX_PWRGD19,48

NVVDD_PWRGD18,19,47
PEX_VDD_EN 48

PEX_PWRGD19,48

FBVDDQ_PG46

NVVDD_PWRGD18,19,47

GPU_OVERT#18,19,31

FBVDDQ_ON 31,46
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N17S-G1_Power & GND

59.2 A
3x 1u Under GPU
8x 4.7u Under GPU

4x 4.7u Near GPU
4x 10u  Near GPU
3x 22u Near GPU
1x 330u  Near GPU

8x 1u Under GPU
2x 10u Under GPU

1x 10u  Near GPU
3x 22u Near GPU

2x 1u Under GPU
4x 4.7u Under GPU

7x 10u  Near GPU
1x 22u Near GPU
1x 330u Near GPU

2x 0.1u Under GPU
1x 1u  Near GPU
1x 4.7u Near GPU

2x 0.1u Under GPU
1x 1u  Near GPU
1x 4.7u Near GPU

NVVDDS_SENSE_GPU_R
NVVDDS_GND_SENSE_GPU_R

NVVDD
NVVDD NVVDD

NVVDD

NVVDD

FBVDDQ

FBVDDQ

1V8_AON

1V8_MAIN

NVVDD_SENSE_GPU 47
NVVDD_GND_SENSE_GPU 47

NVVDDS_GND_SENSE_GPU 47
NVVDDS_SENSE_GPU 47
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A26 GND

AD13 GND

AD12 GND

AC8 GND

AC5 GND

AC26 GND

AC22 GND

AC2 GND

AB24 GND

AB20 GND

AB17 GND

A2 GND

L25GND_OPT

L23GND_OPT

U5GND_OPT

U2GND_OPT

P5GND_OPT

P2GND_OPT

AB7GND

AA7GND

Y5GND

Y26GND

Y23GND

Y2GND

V17GND

V15GND

V13GND

V11GND

U26GND

U23GND

U18GND

U16GND

U14GND

U12GND

U10GND

T17GND

T15GND

T13GND

T11GND

R18GND

R16GND

R14GND

R12GND

R10GND

P26GND

P23GND

P17GND

P15GND

P13GND

P11GND

N18GND

N16GND

N14GND

N12GND

N10GND

M17GND

M15GND

M13GND

M11GND

L5GND

L18GND

L16GND

L14GND

L12GND

L10GND

K17GND

K15GND

K13GND

K11GND

C249

C
4.

7u
6.

3X
60

60
3

C140

C
4.

7u
6.

3X
60

60
3

14/14 VDD18

COMMON
INS290132362

G1E

G101V8_AON

G9VDD18

G8VDD18

G121V8_AON

PR74 X_0R1%0402

C198

C
1u

6.
3X

60
40

2

C68

X
_C

22
u4

X
60

60
3

C135

C
4.

7u
6.

3X
60

60
3

C99

C
1u

6.
3X

60
40

2

PR75 X_0R1%0402

C157

X
_C

22
u4

X
60

60
3

+

C244

X
_C

33
0u

2S
O

1
2

C481

C
22

u4
X

60
60

3

C97

X
_C

10
u4

X
60

60
3

+
C243

X
_C

33
0u

2S
O

1
2

C111

C
1u

6.
3X

60
40

2

C176

C
0.

1u
16

X
70

40
2

C187

X
_C

4.
7u

6.
3X

60
60

3

C89

C
10

u4
X

60
60

3
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Min Max Unit Description

0.04
T0 0.001 N/A

4
mS
mS

GPU_EVENT# assertion
3V3_MAIN_EN assertion to all power rails up and stable

1. ALL RailPGOOD=1 represents all GPU power rails are ramped up and in regulation.
   If any GPU power rail cannot ge guaranteed in regulation this state should equal to 0.

2. During GC6 exit, the  order of power rail ramp-up must follow the Power up sequence described in Chapter 3 with the exception that FBVDD/Q stays on.

3. All delays should be minimized to increase time spent in GC6 for maximum power saving.

4. The entire entry and exit sequence must complete within 200 ms.

GC6 2.1 TIMING

GPIO4_GC6_PWR_EN

GPIO2_GPU_EVENT

GPU_RST#

GPIO1_GC6_FB_EN

GC6 2.1  ENTRY SEQUENCE

GC6 2.1  EXIT SEQUENCE

TO GPU PEX_RST

From GPU GPIO1

From  GPU GPIO4

   DGPU_PWRGD
(ALL Rail PGOOD)

TO PCH GPPD10

TO GPU GPIO2

GPIO4_GC6_PWR_EN

GPIO2_GPU_EVENT

GPU_RST#

GPIO1_GC6_FB_EN

TO GPU PEX_RST

From GPU GPIO1

From  GPU GPIO4

   DGPU_PWRGD
(ALL Rail PGOOD)

TO PCH GPPD10

TO GPU GPIO2

T0

T1 

NOTES:

>0

>0>0

t1<=4ms

>0

1V8_MAIN_EN

DGPU_PWR_EN

1V8_AON

3V3_NV

NVVDD+NVDDS

PEX_VDD

FBVDDQ

DGPU_PWRGD

3V3_NV

1V8_MAIN

NVVDD+NVDDS

FBVDDQ

PEX_VDD

DGPU_PWR_EN

1V8_AON

1V8_AON  -> 1V8_MAIN->NV3V3 -> NVVDD+ NVVDDS / PEX_VDD -> FBVDDQ

POWER UP Sequence POWER Down Sequence
PEX_VDD/FBVDDQ -> NVVDD+NVVDS  -> NV3V3 -> 1V8_MAIN -> 1V8_AON

DGPU_PWRGD

1V8_MAIN

<1

1V8_MAIN_EN

>0
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HDMI

DP

Signal GPIO Assignment

DGPU_PWR_EN#

DGPU_PWROK

DGPU_HOLD_RST#

GPP_G22

NA

GPP_F22

Active High

XCLK_RBIAS

XTAL24_OUT_JNC
XTAL24_IN_JNC

XTAL24_OUT_JNC

XTAL24_IN_JNC

WLAN_CLKREQ#

SSD_CLKREQ#

RTCX1JNC

RTCX1JNC

PCH_2_CPU_TRIGGER

PCH_PRDYN_JNC

DDPB_HPD
TMDS_C_HPD

PCH_PREQN_JNC

GLAN_CLKREQ#

EDP_HPD

DGPU_PWR_EN

DGPU_HOLD_RST#

GPU_CLKREQ#

RTCX2JNC

+3VRUN

+1.0VSUS

+3VSUS

CPU_BCLKP3
CPU_BCLKN3

CPU_PCI_BCLKP 3
CPU_PCI_BCLKN 3

CPU_24MP3
CPU_24MN3

CPU_2_PCH_TRIGGER_R 7
PCH_2_CPU_TRIGGER_R 7
H_TRST_N_R 3

DDPB_HPD34
TMDS_C_HPD35

EDP_HPD29

SDVO_CTRLCLK 35
SDVO_CTRLDATA 35

H_SKTOCC_N 3

H_PREQ_N 3
H_PRDY_N 3

GFX_REFCLK# 11
GFX_REFCLK 11

GPU_CLKREQ#11

DGPU_HOLD_RST# 18

HDMI_B_SCL 34
HDMI_B_SDA 34

CLK_PCIE_SSD_P 40
CLK_PCIE_SSD_N 40

CLK_PCIE_LAN 38
CLK_PCIE_LAN# 38

CLK_PCIE_WLAN 41
CLK_PCIE_WLAN# 41GLAN_CLKREQ#38

SSD_CLKREQ#40

DGPU_PWR_EN 19

WLAN_CLKREQ#41
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R349 X_100KR0402

SPT-H_PCH ?

?
7 OF 12REV = 1.3

U9G

SPT_PCH_H

GPP_A16/CLKOUT_48
AR17

CLKOUT_CPUNSSC_P
G1

CLKOUT_CPUNSSC
F1

CLKOUT_CPUBCLK_P
G2

CLKOUT_CPUBCLK
H2

XTAL24_OUT
A5

XTAL24_IN
A6

XCLK_BIASREF
E1

RTCX1
BC9

RTCX2
BD10

GPP_B5/SRCCLKREQ0#
BC24

GPP_B6/SRCCLKREQ1#
AW24

GPP_B7/SRCCLKREQ2#
AT24

GPP_B8/SRCCLKREQ3#
BD25

GPP_B9/SRCCLKREQ4#
BB24

GPP_B10/SRCCLKREQ5#
BE25

GPP_H0/SRCCLKREQ6#
AT33

GPP_H1/SRCCLKREQ7#
AR31

GPP_H2/SRCCLKREQ8#
BD32

GPP_H3/SRCCLKREQ9#
BC32

GPP_H4/SRCCLKREQ10#
BB31

GPP_H5/SRCCLKREQ11#
BC33

GPP_H6/SRCCLKREQ12#
BA33

GPP_H7/SRCCLKREQ13#
AW33

GPP_H8/SRCCLKREQ14#
BB33

GPP_H9/SRCCLKREQ15#
BD33

CLKOUT_PCIE_N15
R13

CLKOUT_PCIE_P15
R11

CLKOUT_PCIE_N14
P1

CLKOUT_PCIE_P14
R2

CLKOUT_PCIE_N13
W7

CLKOUT_PCIE_P13
Y5

CLKOUT_PCIE_N12
U2

CLKOUT_PCIE_P12
U3

CLKOUT_ITPXDP
L1

CLKOUT_ITPXDP_P
L2

CLKOUT_CPUPCIBCLK
J1

CLKOUT_CPUPCIBCLK_P
J2

CLKOUT_PCIE_N0
N7

CLKOUT_PCIE_P0
N8

CLKOUT_PCIE_N1
L7

CLKOUT_PCIE_P1
L5

CLKOUT_PCIE_N2
D3

CLKOUT_PCIE_P2
F2

CLKOUT_PCIE_N3
E5

CLKOUT_PCIE_P3
G4

CLKOUT_PCIE_N4
D5

CLKOUT_PCIE_P4
E6

CLKOUT_PCIE_N5
D8

CLKOUT_PCIE_P5
D7

CLKOUT_PCIE_N6
R8

CLKOUT_PCIE_P6
R7

CLKOUT_PCIE_N7
U5

CLKOUT_PCIE_P7
U7

CLKOUT_PCIE_N8
W10

CLKOUT_PCIE_P8
W11

CLKOUT_PCIE_N9
N3

CLKOUT_PCIE_P9
N2

CLKOUT_PCIE_N10
P3

CLKOUT_PCIE_P10
P2

CLKOUT_PCIE_N11
R3

CLKOUT_PCIE_P11
R4

R147 10KR0402

C304 C12p50N0402

R339 100KR0402

C328 C22p50N0402
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SPT_PCH_H

GPP_I0/DDPB_HPD0
AW4

GPP_I1/DDPC_HPD1
AY2

GPP_I2/DDPD_HPD2
AV4

GPP_I3/DDPE_HPD3
BA4

GPP_I4/EDP_HPD
BD7

GPP_I7/DDPC_CTRLCLK
BB3

GPP_I8/DDPC_CTRLDATA
BD6

GPP_I5/DDPB_CTRLCLK
BA5

GPP_I6/DDPB_CTRLDATA
BC4

GPP_I9/DDPD_CTRLCLK
BE5

GPP_I10/DDPD_CTRLDATA
BE6

GPP_F14
Y44

GPP_F23
V44

GPP_F22
W39

GPP_G23
L43

GPP_G22
L44

GPP_G21
U35

GPP_G20
R35

GPP_H23
BD36

SPT-H_PCH

REV = 1.3 10 OF 12
?

?
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SPT_PCH_H

VSS
A44 VSS
BC1 VSS
BB1 VSS

B1 VSS
A2 VSS
B2 VSS
A3 VSS
A4 VSS

B44 VSS
B45 VSS
A42 VSS
D45 VSS

BE44 VSS
BD44 VSS
BD45 VSS

BD2

PCH_TRIGIN
AK1PCH_TRIGOUT
AL2CPU_TRST#
AY5PRDY#
AT4PREQ#
AT3RSVD
P24RSVD
R24RSVD
AN29RSVD
P29RSVD
N29RSVD
R27

RSVD
P31RSVD
U13RSVD
W13RSVD
AR22

RSVD
C1

RSVD
D1

RSVD
P27

RSVD
N31

R124
10MR1%0402

R119 0R0402

R354 100KR0402

Y2
32.768KHZ12.5p_S 1

2

R110 30R0402

C327 C22p50N0402

R94
1MR1%0402

R96 2.7KR1%0402

R140 10KR0402

R102 100KR0402

C305 C12p50N0402
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USB3.0 TYPE C_1
USB3.0_2

EPF LED

Webcam

USB2.0

PCIE 9-12 (M2)

LAN

WLAN

ODD TO HDD

WLAN

USB3.0 TYPE C_2

USB3.0_2

USB3.0 TYPE C_2

USB3.0 TYPE C_1

CardReader

Width:12-15 mils
Spacing:12 mils

USB2_COMP
Width:4.5 mils
Spacing:15mils
Length:1000 mils

NC

EPF021

Device Note
USB

USB 3.0

14

TYPE-C Port 1

TYPE-C Port 2

1

2

3

4

5
6

7
8

9

10

11

12

13

WLAN

WebCam

USB 2.0

NC

NC
NC

NC

6

2

USB 2.0 

16JD1

3

16JD1

16J12

16J12CARDREADER

16JD1

16JD1

4

USB 3.0 Port 1

USB 3.0 Port 2

HM175 C236

USB3.0/PCIE

High Speed I/O Ports 

14

3

4

5
6

7
8

9

10

11

12

13

1

2 USB3.0/PCIE

PCIE

PCIE

PCIE

15

16

17

18

19

20

PCIE

PCIE

PCIE

SATA/PCIE

SATA/PCIE

PCIE

PCIE

PCIE

PCIE

SATA/PCIE

SATA/PCIE

N/A

N/A

N/A

N/A

USB3.0/PCIE

USB3.0/PCIE

USB3.0/PCIE

USB3.0/PCIE

PCIE

PCIE

PCIE

PCIE

SATA/PCIE

SATA/PCIE

PCIE

PCIE

SATA/PCIE

SATA/PCIE

SATA/PCIE

SATA/PCIE

SATA/PCIE

SATA/PCIE

SATA/PCIE

SATA/PCIE

Device
WLAN

NC

LAN

M.2 SSD 

ODD TO HDD

NC

NC

NC

NC

NC

NC

NC

NC

NC

USB3.0_1

USB3.0_1

NC

NC

NC

PCIE_RCOM PN
PCIE_RCOM PP

USB_OC

USB2_COM P
VBUS_SENSE

OT G_ID_JNC

PCIE_GLAN_T XP_JNC

H_PM _SYNC_R

PCH_SCI#

PCH_T HERM T RIP#

INT _SERIRQ

CLK_PCI_KBC_R
CLKOUT _BLF

PCH_PECI

PCIE_WLAN_T XP_JNC
PCIE_WLAN_T XN_JNC

PCIE_GLAN_T XN_JNC

+3VSUS

+3VRUN

DM I_RXN15

DM I_RXN05

DM I_RXN25

DM I_RXN35

DM I_T XN25

DM I_T XN35

DM I_RXP05

DM I_RXP15

DM I_RXP25

DM I_RXP35

DM I_T XN05

DM I_T XN15

DM I_T XP05

DM I_T XP15

DM I_T XP25

DM I_T XP35

USB_P2N 33
USB_P2P 33

USB_P7P 30
USB_P7N 30

USB_P12N 41
USB_P12P 41

USB_P11N 29
USB_P11P 29

USB_P8P 41
USB_P8N 41

PCIE_GLAN_RXP38
PCIE_GLAN_RXN38

H_PM _DOWN 3
H_PLT RST # 3

H_PM _SYNC 3
H_PECI 3,31

EDP_BKLT CT L 29
EDP_BKLT EN 29
EDP_VDDEN 29,45

LED_HDD# 40,41

H_T HRM T RIP# 3

INT _SERIRQ 28,31

LAD0 28,31
LAD1 28,31
LAD2 28,31
LAD3 28,31

LPC_FRAM E# 28,31

KBRST # 31

CLK_PCI_KBC 31

KBSCI# 31

USB3_T X3_N33

USB3_RX3_N33

USB3_T X3_P33

USB3_RX3_P33

PCIE_WLAN_RXP41
PCIE_WLAN_RXN41

USB_P3N 33
USB_P3P 33

USB3_T X2_N33

USB3_RX2_N33
USB3_T X2_P33

USB3_RX2_P33

USB_P10P 41
USB_P10N 41

SAT A2RXP 39
SAT A2RXN 39

SAT A2T XP 39
SAT A2T XN 39

PCIE1_M 2_RX10N 40

PCIE1_M 2_T X10P 40
PCIE1_M 2_T X10N 40
PCIE1_M 2_RX10P 40

PCIE1_M 2_RX12N40

PCIE1_M 2_T X12P40
PCIE1_M 2_T X12N40
PCIE1_M 2_RX12P40

PCIE1_M 2_RX11N40

PCIE1_M 2_T X11P40
PCIE1_M 2_T X11N40
PCIE1_M 2_RX11P40

USB_P4N 33
USB_P4P 33

USB3_T X4_N33

USB3_RX4_N33

USB3_T X4_P33

USB3_RX4_P33

SSD_CFG 40

PCIE_WLAN_T XP41
PCIE_WLAN_T XN41

PCIE_GLAN_T XP38
PCIE_GLAN_T XN38

CLK_PCI_T PM 28

SAT A0_M 2_RX9N 40

SAT A0_M 2_T X9P 40
SAT A0_M 2_T X9N 40
SAT A0_M 2_RX9P 40

USB_P1N 33
USB_P1P 33

USB3_T X1_N33

USB3_RX1_N33
USB3_T X1_P33

USB3_RX1_P33
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SPT _PCH_H

USB3_1_TXN
C11

USB3_1_TXP
B11

USB3_1_RXN
B7

USB3_1_RXP
A7

USB3_2_TXN/SSIC_1_TXN
B12

USB3_2_TXP/SSIC_1_TXP
A12

USB3_2_RXN/SSIC_1_RXN
C8

USB3_2_RXP/SSIC_1_RXP
B8

USB3_6_TXN
B15

USB3_6_TXP
C15

USB3_6_RXN
K15

USB3_6_RXP
K13

USB3_5_TXN
B14

USB3_5_TXP
C14

USB3_5_RXN
G13

USB3_5_RXP
H13

USB3_3_TXP/SSIC_2_TXP
D13

USB3_3_TXN/SSIC_2_TXN
C13

USB3_3_RXP/SSIC_2_RXP
A9

USB3_3_RXN/SSIC_2_RXN
B10

USB3_4_TXP
B13

USB3_4_TXN
A14

USB3_4_RXP
G11

USB3_4_RXN
E11

GPP_A1/LAD0/ESPI_IO0
AT22

GPP_A2/LAD1/ESPI_IO1
AV22

GPP_A3/LAD2/ESPI_IO2
AT19

GPP_A4/LAD3/ESPI_IO3
BD16

GPP_A5/LFRAME#/ESPI_CS0#
BE16

GPP_A6/SERIRQ/ESPI_CS1#
BA17

GPP_A7/PIRQA#/ESPI_ALERT0#
AW17

GPP_A0/RCIN#/ESPI_ALERT1#
AT17

GPP_A14/SUS_STAT#/ESPI_RESET#
BC18

GPP_A9/CLKOUT_LPC0/ESPI_CLK
BC17

GPP_A10/CLKOUT_LPC1
AV19

GPP_G19/SMI#
M45

GPP_G18/NMI#
N43

GPP_E6/DEVSLP2
AE45

GPP_E5/DEVSLP1
AG43

GPP_E4/DEVSLP0
AG42

GPP_F9/DEVSLP7
AB39

GPP_F8/DEVSLP6
AB36

GPP_F7/DEVSLP5
AB43

GPP_F6/DEVSLP4
AB42

GPP_F5/DEVSLP3
AB41

R126 22R0402

R370 10KR0402

R105 0R0402

R104 113R1%0402
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CLINK

FAN

PC
Ie/S

ATA

HOST
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CL_CLK
AV2

CL_DATA
AV3

CL_RST#
AW2

GPP_G8/FAN_PWM_0
R44

GPP_G9/FAN_PWM_1
R43

GPP_G10/FAN_PWM_2
U39

GPP_G11/FAN_PWM_3
N42

GPP_G0/FAN_TACH_0
U43

GPP_G1/FAN_TACH_1
U42

GPP_G2/FAN_TACH_2
U41

GPP_G3/FAN_TACH_3
M44

GPP_G4/FAN_TACH_4
U36

GPP_G5/FAN_TACH_5
P44

GPP_G6/FAN_TACH_6
T45

GPP_G7/FAN_TACH_7
T44

PCIE11_TXP
B33

PCIE11_TXN
C33

PCIE11_RXP
K31

PCIE11_RXN
L31

GPP_F10/SCLOCK
AB33

GPP_F11/SLOAD
AB35

GPP_F13/SDATAOUT0
AA44

GPP_F12/SDATAOUT1
AA45

PCIE14_TXN/SATA1B_TXN
B38

PCIE14_TXP/SATA1B_TXP
C38

PCIE14_RXN/SATA1B_RXN
D39

PCIE14_RXP/SATA1B_RXP
E37

PCIE13_TXN/SATA0B_TXN
C36

PCIE13_TXP/SATA0B_TXP
B36

PCIE13_RXN/SATA0B_RXN
G35

PCIE13_RXP/SATA0B_RXP
E35

PCIE12_TXP
A35

PCIE12_TXN
B35

PCIE12_RXP
H33

PCIE12_RXN
G33

PCIE20_TXP/SATA7_TXP
J45

PCIE20_TXN/SATA7_TXN
K44

PCIE20_RXP/SATA7_RXP
N38

PCIE20_RXN/SATA7_RXN
N39

PCIE19_TXP/SATA6_TXP
H44

PCIE19_TXN/SATA6_TXN
H43

PCIE19_RXP/SATA6_RXP
L39

PCIE19_RXN/SATA6_RXN
L37

PCIE9_RXN/SATA0A_RXN
G31

PCIE9_RXP/SATA0A_RXP
H31

PCIE9_TXN/SATA0A_TXN
C31

PCIE9_TXP/SATA0A_TXP
B31

PCIE10_RXN/SATA1A_RXN
G29

PCIE10_RXP/SATA1A_RXP
E29

PCIE10_TXN/SATA1A_TXN
C32

PCIE10_TXP/SATA1A_TXP
B32

PCIE15_RXN/SATA2_RXN
F41

PCIE15_RXP/SATA2_RXP
E41

PCIE15_TXN/SATA2_TXN
B39

PCIE15_TXP/SATA2_TXP
A39

PCIE16_RXN/SATA3_RXN
D43

PCIE16_RXP/SATA3_RXP
E42

PCIE16_TXN/SATA3_TXN
A41

PCIE16_TXP/SATA3_TXP
A40

PCIE17_RXN/SATA4_RXN
H42

PCIE17_RXP/SATA4_RXP
H40

PCIE17_TXN/SATA4_TXN
E45

PCIE17_TXP/SATA4_TXP
F45

PCIE18_RXN/SATA5_RXN
K37

PCIE18_RXP/SATA5_RXP
G37

PCIE18_TXN/SATA5_TXN
G45

PCIE18_TXP/SATA5_TXP
G44

GPP_E8/SATALED#
AD44

GPP_E0/SATAXPCIE0/SATAGP0
AG36

GPP_E1/SATAXPCIE1/SATAGP1
AG35

GPP_E2/SATAXPCIE2/SATAGP2
AG39

GPP_F0/SATAXPCIE3/SATAGP3
AD35

GPP_F1/SATAXPCIE4/SATAGP4
AD31

GPP_F2/SATAXPCIE5/SATAGP5
AD38

GPP_F3/SATAXPCIE6/SATAGP6
AC43

GPP_F4/SATAXPCIE7/SATAGP7
AB44

GPP_F21/EDP_BKLTCTL
W36

GPP_F20/EDP_BKLTEN
W35

GPP_F19/EDP_VDDEN
W42

THERMTRIP#
AJ3

PECI
AL3

PM_SYNC
AJ4

PLTRST_PROC#
AK2

PM_DOWN
AH2

DMI

USB 2.0

SPT-H_PCH

PC
Ie/U

SB 3

?

?
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SPT _PCH_H

USB2N_1
AF5

USB2P_1
AG7

USB2N_2
AD5

USB2P_2
AD7

USB2N_3
AG8

USB2P_3
AG10

USB2N_4
AE1

USB2P_4
AE2

USB2N_5
AC2

USB2P_5
AC3

USB2N_6
AF2

USB2P_6
AF3

USB2N_7
AB3

USB2P_7
AB2

USB2N_8
AL8

USB2P_8
AL7

USB2N_9
AA1

USB2P_9
AA2

USB2N_10
AJ8

USB2P_10
AJ7

USB2N_11
W2

USB2P_11
W3

USB2N_12
AD3

USB2P_12
AD2

USB2N_13
V2

USB2P_13
V1

USB2N_14
AJ11

USB2P_14
AJ13

GPP_E9/USB2_OC0#
AD43

GPP_E10/USB2_OC1#
AD42

GPP_E11/USB2_OC2#
AD39

GPP_E12/USB2_OC3#
AC44

GPP_F15/USB2_OCB_4
Y43

GPP_F16/USB2_OCB_5
Y41

GPP_F17/USB2_OCB_6
W44

GPP_F18/USB2_OCB_7
W43

USB2_COMP
AG3

USB2_VBUSSENSE
AD10

RSVD_AB13
AB13

USB2_ID
AG2

GPD7/RSVD
BD14

DMI_RXN0
L27

DMI_RXP0
N27

DMI_TXN0
C27

DMI_TXP0
B27

DMI_RXN1
E24

DMI_RXP1
G24

DMI_TXN1
B28

DMI_TXP1
A28

DMI_RXN2
G27

DMI_RXP2
E26

DMI_TXN2
B29

DMI_TXP2
C29

DMI_RXN3
L29

DMI_RXP3
K29

DMI_TXN3
B30

DMI_TXP3
A30

PCIE_RCOMPN
B18

PCIE_RCOMPP
C17

PCIE1_RXN/USB3_7_RXN
H15

PCIE1_RXP/USB3_7_RXP
G15

PCIE1_TXN/USB3_7_TXN
A16

PCIE1_TXP/USB3_7_TXP
B16

PCIE2_TXN/USB3_8_TXN
B19

PCIE2_TXP/USB3_8_TXP
C19

PCIE2_RXN/USB3_8_RXN
E17

PCIE2_RXP/USB3_8_RXP
G17

PCIE3_RXN/USB3_9_RXN
L17

PCIE3_RXP/USB3_9_RXP
K17

PCIE3_TXN/USB3_9_TXN
B20

PCIE3_TXP/USB3_9_TXP
C20

PCIE4_RXN/USB3_10_RXN
E20

PCIE4_RXP/USB3_10_RXP
G19

PCIE4_TXN/USB3_10_TXN
B21

PCIE4_TXP/USB3_10_TXP
A21

PCIE5_RXN
K19

PCIE5_RXP
L19

PCIE5_TXN
D22

PCIE5_TXP
C22

PCIE6_RXN
G22

PCIE6_RXP
E22

PCIE6_TXN
B22

PCIE6_TXP
A23

PCIE7_RXN
L22

PCIE7_RXP
K22

PCIE7_TXN
C23

PCIE7_TXP
B23

PCIE8_RXN
K24

PCIE8_RXP
L24

PCIE8_TXN
C24

PCIE8_TXP
B24

R108 30R0402

R338 100R1%0402

R342 10KR0402

R341 10KR0402

R161 22R0402

EC22
C10p50N0402

C517 C0.1u16X70402

C515 C0.1u16X70402

R103 0R0402

C516 C0.1u16X70402

EC25
C10p50N0402

C514 C0.1u16X70402
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EC delay 100ms

CRB 30K? DG 20K

30K?
WIDTH:10MIL

Flash Descriptor Security Protect

HDA_SDO
Low = Enable
High = Disable

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).

SMBALERT#

TLS Confidentiality

This signal has a weak internal pull-down(20K OHM).

0 = LPC Is selected for EC. (Default)

1 = eSPI Is selected for EC.

SML0ALERT#

eSPI or LPC

When used as PCHHOT#, a 150k weak board
pull-up is recommended to ensure it does not
override the internal pull-down strap sampling.

SML1ALERT#

SML1ALERT# / PCHHOT# / GPP_B23

HDA_SDO
HDA_RST#

HDA_BITCLK

HDA_SYNC

HDA_RST#

HDA_SYNC
HDA_SDO

SRTCRST#

RTC_P2

RTC_P3

SUS_SMBCLK
SUS_SMBDATA

SUS_SMBCLK

SUS_SMBDATA

SML0ALERT#

SMBALERT#

SML0ALERT#

SML1ALERT#

SUS_SMBCLK
SUS_SMBDATA

SML0_CLK
SML0_DATA

SML0_CLK
SML0_DATA

SML1_CLK
SML1_DATA

PCH_PWROK

PWOK_SMB

AUDIO_CPU_SDO

AUDIO_CPU_CLK

BATLOW#

LAN_WAKE#

PM_SYSRST#

PM_SYSRST#

SMB_CLK_DIMM
SMB_DATA_DIMM

SYS_PWROK

PCH_PWROK

PM_CLKRUN#

RSMRST#_JNC

DDR4_DRAMRST#_R
GPP_B2

PCH_PWROK

PCH_JTAG_TCK
SMBALERT#

SML1_DATA
SML1_CLK

SML1ALERT#

PCH_PWROK SYS_PWROK

GPP_B2

LAN_WAKE#

PCIE_WAKE#
AC_PRESENT

BATLOW#

PM_PWRBTN#

HDA_SPKR

RTCRST#

RTCVCC

+3VSUS

+3VSUS +5VRUN

+3VRUN

+3VSUS

+3VSUS

+3VALW

+3VSUS

GND

GND

GND

CODEC_HDA_RST#36
CODEC_HDA_SDOUT36
CODEC_HDA_BIT_CLK36

CODEC_HDA_SYNC36
CODEC_HDA_SDIN036

FLASH_SECURITY31

SMB_CLK_DIMM 9,10,41

SMB_DATA_DIMM 9,10,41

AUDIO_CPU_CLK_R5

AUDIO_CPU_SDO_R5
AUDIO_CPU_SDI5

PM_SLP_S4# 31,44
PM_SLP_S3# 31,51

PCIE_WAKE# 38

EC_SUSCLK 31

SUSPWRACK 31

AC_PRESENT 31

PM_PWRBTN# 31

RSMRST#31

DDR4_DRAMRST# 9,10

H_PWRGD 3

EC_PCH_PWROK31

CPU_PWROK49

PCH_JTAG_TDO 3
PCH_JTAG_TDI 3

PCH_JTAG_TMS 3
PCH_JTAGX 3

EC_ALLSYSPG3,31,49

WLAN_SUSCLK 41

GPIO2_GPU_EVENT_PCH 18

EC_CLKRUN# 31

HDA_SPKR 36

EC_RTC_RST# 31

Title

Size Document Number Re v

Date: Sheet of

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

PCH_3(HDA/RTC/SMBUS)

24 60Thursday, March 23, 2017

Custom

Title

Size Document Number Re v

Date: Sheet of

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

PCH_3(HDA/RTC/SMBUS)

24 60Thursday, March 23, 2017

Custom

Title

Size Document Number Re v

Date: Sheet of

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

PCH_3(HDA/RTC/SMBUS)

24 60Thursday, March 23, 2017

Custom

EC38
X_C10p50N0402
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SM
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SPT_PCH_H

HDA_BCLK
BA9

HDA_RST#
BD8

HDA_SDI0
BE7

HDA_SDI1
BC8

HDA_SDO
BB7

HDA_SYNC
BD9

RSVD_BD1
BD1

RSVD_BE2
BE2

DISPA_SDO
AM1

DISPA_SDI
AN2

DISPA_BCLK
AM2

GPP_D8/I2S0_SCLK
AL42

GPP_D7/I2S0_RXD
AN42

GPP_D6/I2S0_TXD
AM43

GPP_D5/I2S0_SFRM
AJ33

GPP_D20/DMIC_DATA0
AH44

GPP_D19/DMIC_CLK0
AJ35

GPP_D18/DMIC_DATA1
AJ38

GPP_D17/DMIC_CLK1
AJ42

RTCRST#
BC10

SRTCRST#
BB10

PCH_PWROK
AW11

RSMRST#
BA11

DSW_PWROK
AV11

GPP_C2/SMBALERT#
BB41

GPP_C0/SMBCLK
AW44

GPP_C1/SMBDATA
BB43

GPP_C5/SML0ALERT#
BA40

GPP_C3/SML0CLK
AY44

GPP_C4/SML0DATA
BB39

GPP_B23/SML1ALERT#/PCHHOT#
AT27

GPP_C6/SML1CLK
AW42

GPP_C7/SML1DATA
AW45

GPP_A12/BMBUSY#/ISH_GP6/SX_EXIT_HOLDOFF#
BB17

GPP_A8/CLKRUN#
AW22

GPD11/LANPHYPC
AR15

GPD9/SLP_WLAN#
AV13

DRAM_RESET#
BC14

GPP_B2/VRALERT#
BD23

GPP_B1
AL27

GPP_B0
AR27

GPP_G17/ADR_COMPLETE
N44

GPP_B11
AN24

SYS_PWROK
AY1

WAKE#
BC13

GPD6/SLP_A#
BC15

SLP_LAN#
AV15

GPP_B12/SLP_S0#
BC26

GPD4/SLP_S3#
AW15

GPD5/SLP_S4#
BD15

GPD10/SLP_S5#
BA13

GPD8/SUSCLK
AN15

GPD0/BATLOW#
BD13

GPP_A15/SUSACK#
BB19

GPP_A13/SUSWARN#/SUSPWRDNACK
BD19

GPD2/LAN_WAKE#
BD11

GPD1/ACPRESENT
BB15

SLP_SUS#
BB13

GPD3/PWRBTN#
AT13

SYS_RESET#
AW1

GPP_B14/SPKR
BD26

PROCPWRGD
AM3

ITP_PMODE
AT2

JTAGX
AR3

JTAG_TMS
AR2

JTAG_TDO
AP1

JTAG_TDI
AP2

JTAG_TCK
AN3
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R121 10KR0402

R361 X_2.2KR0402
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SD_53261_0210_2P

N32-10200Q0-A81
BH1X2#S-1.25PITCH_BLACK-HF
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6
5
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R386 X_0R0402

R384
1KR0402

JNC14 X_0402
1 2

R137 X_1KR0402

EC39
X_C10p50N0402

C592
C1u6.3X70603

R115 30R0402

Q33
NN-DMN65D8LDW-7_SOT363-6-HF

D
1

G
2

S
2

D
2

G
1

S
1



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

eSPI Flash (GPP_H12)
0 - MAF (Defalt internal 20K PD)
1 - SAF

Boot BIOS (GPP_B22 Internal PD)
0 - SPI
1 - LPC

GPP_B18 (No Reboot)
0 - Disable (Default internal 20K PD)
1 - Enable

Server Only

GPP_D9 (GPI)

Supported types of Flash Memory
Command:0x03 & 0x0B & 0xBB 

UMA MODE: 
DGPU_PWRGD PULL DOWN

SPI_WP#_R

SPI_MOSI_R
SPI_MISO_R
SPI_CS0#
SPI_CLK_R

PLT_RST#

PLT_RST#

PCH_INTRUDER#

BBS_STRAP

GPP_B18

SPI_MISO
SPI_HOLD#

SPI_WP#

SPI_HOLD#_R

SPI_MOSI_RSPI_MOSI
SPI_MISO_R

SPI_WP#_R

SPI_CLK_RSPI_CLK
SPI_MISO

SPI_MOSI
SPI_WP#

SPI_HOLD#

SPI_HOLD#_R

SPI_CS0#

SPI_MOSI
SPI_CLK
SPI_CS0#

SPI_MISO

+3VSUS

+3VSUS

RTCVCC

+3VSUS

+3VSUS

+VCCSPI+VCCSPI

+VCCSPI

+3VSUS

+VCCSPI
+3VSUS +VCCSPI

WLAN_RST# 18,38,41

LAN_RST# 18,38,41

LPC_RST# 28,31,40

PCIE_SSD_RST# 28,31,40

SCI_WAKE_UP# 31

TPM_RST# 28,31,40

GPIO1_GC6_FB_EN 18,19

KBSMI#31
DGPU_PWRGD 11,18,19,31

SPI_MISO31
SPI_MOSI31

SPI_CLK31
SPI_CS0#31

PEG_RST# 18,38,41
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GND
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GPP_B22/GSPI1_MOSI
AT29

GPP_B21/GSPI1_MISO
AR29

GPP_B20/GSPI1_CLK
AV29

GPP_B19/GSPI1_CS#
BC27

GPP_B18/GSPI0_MOSI
BD28

GPP_B17/GSPI0_MISO
BD27

GPP_B16/GSPI0_CLK
AW27

GPP_B15/GSPI0_CS#
AR24

GPP_C9/UART0_TXD
AV44

GPP_C8/UART0_RXD
BA41

GPP_C11/UART0_CTS#
AU44

GPP_C10/UART0_RTS#
AV43

GPP_C15/UART1_CTS#/ISH_UART1_CTS#
AU41

GPP_C14/UART1_RTS#/ISH_UART1_RTS#
AT44

GPP_C13/UART1_TXD/ISH_UART1_TXD
AT43

GPP_C12/UART1_RXD/ISH_UART1_RXD
AU43

GPP_C23/UART2_CTS#
AN43

GPP_C22/UART2_RTS#
AN44

GPP_C21/UART2_TXD
AR39

GPP_C20/UART2_RXD
AR45

GPP_C19/I2C1_SCL
AR41

GPP_C18/I2C1_SDA
AR44

GPP_C17/I2C0_SCL
AR38

GPP_C16/I2C0_SDA
AT42

GPP_D4/ISH_I2C2_SDA/ISH_I2C3_SDA
AM44

GPP_D23/ISH_I2C2_SCL/ISH_I2C3_SCL
AJ44

GPP_D9
AL44

GPP_D10
AL36

GPP_D11
AL35

GPP_D12
AJ39

GPP_D16/ISH_UART0_CTS#
AJ43

GPP_D15/ISH_UART0_RTS#
AL43

GPP_D14/ISH_UART0_TXD/SML0BCLK/I2C2_SCL
AK44

GPP_D13/ISH_UART0_RXD/SML0BDATA/I2C2_SDA
AK45

GPP_H20/ISH_I2C0_SCL
BC38

GPP_H19/ISH_I2C0_SDA
BB38

GPP_H22/ISH_I2C1_SCL
BD38

GPP_H21/ISH_I2C1_SDA
BE39

GPP_A23/ISH_GP5
BC22

GPP_A22/ISH_GP4
BD18

GPP_A21/ISH_GP3
BE21

GPP_A20/ISH_GP2
BD22

GPP_A19/ISH_GP1
BD21

GPP_A18/ISH_GP0
BB22

GPP_A17/ISH_GP7
BC19

R344 X_10KR0402

R128 X_1KR0402

R345 10KR0402

R142 1MR0402

R375
X_1KR0402

VCC

GND

U37B
NC7WZ17P6X_NL_SC70-6

3

2
5

4

U39

GD25B64CSIGR

M31-25B6412-GA0
SIC8_SST_S2A

CS
1

DO
2

WP
3

GND
4

DI
5CLK
6HLOD
7VCC
8

C553 X_C0.1u16X70402

R127 X_10KR0402

R379
10KR0402

ER4 15R0402
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SPT_PCH_H

INTRUDER#
BE11GPP_H10/SML2CLK
BD34GPP_H11/SML2DATA
AW35GPP_H12/SML2ALERT#
BD35GPP_H13/SML3CLK
BC35GPP_H14/SML3DATA
BA35GPP_H15/SML3ALERT#
BB36GPP_H16/SML4CLK
BD39GPP_H17/SML4DATA
BE34GPP_H18/SML4ALERT#
BC36

GPP_B4/CPU_GP3
BD24GPP_B3/CPU_GP2
BC23GPP_E7/CPU_GP1
AE44GPP_E3/CPU_GP0
AF41

GPP_G14/GSXDIN
R42GPP_G13/GSXSLOAD
R36GPP_G12/GSXDOUT
R39GPP_G16/GSXCLK
P43

GPP_B13/PLTRST#
BB27

GPP_D21/SPI1_IO2
AG44 GPP_D22/SPI1_IO3
AH43 GPP_D2/SPI1_MISO
AN38 GPP_D3/SPI1_MOSI
AN41 GPP_D0/SPI1_CS#
AL39 GPP_D1/SPI1_CLK
AN36 SPI0_CS2#
AT31 SPI0_IO3
BD30 SPI0_IO2
BC29

SPI0_CS1#
AW31 SPI0_CLK
BC31 SPI0_CS0#
BD31 SPI0_MISO
BE30 SPI0_MOSI
BB29

TP1
AN17 TP2
AR19

RSVD
AE17 RSVD
AF17 RSVD
AG14 RSVD
AG15

GPP_A11/PME#
BD17

GPP_G15/GSXSRESET#
R41

R113 10KR0402
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2.899A

238mA

45mA

1.458A

60mA

195mA

117mA

78mA

29mA

7mA
1mA

491mA

DCPDSW_1V

VCC_RTCEXT

+1.0VSUS

+1.0VSUS

+1.0VSUS

+1.0VSUS

RTCVCC

+3VSUS
+3VSUS

+3VSUS

+VCCSPI

+1.0VSUS

+3VRUN

+3VSUS

+3VSUS

+1.0VSUS

+1.0VSUS

+3VSUS

+3VSUS

Title

Size Document Number R e v

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

PCH_5(Power1)

26 60Thursday, March 23, 2017

Custom

Title

Size Document Number R e v

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

PCH_5(Power1)

26 60Thursday, March 23, 2017

Custom

Title

Size Document Number R e v

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

PCH_5(Power1)

26 60Thursday, March 23, 2017

Custom

C529
C1u6.3X60402

C548 C1u6.3X60402

C521 C10u6.3X50603

C523 C10u6.3X50603

C544
C1u6.3X60402

C547 C1u6.3X60402

C550 C0.1u16X70402
C545 C1u6.3X60402

V
C

C
G

P
IO

C
O

R
E

M
P

H
Y

U
S

B

SPT-H_PCH

REV = 1.3 8 OF 12?

?U9H

SPT_PCH_H

VCCPCIE3PLL_1P0
C44

VCCPRIM_3P3
BE4VCCPRIM_3P3
BE3

VCCPGPPD
BB45VCCPGPPD
BC45

VCCSPI
BE42VCCSPI
BE43

VCCPGPPD
BA45

VCCPRIM_1P0
AJ23

VCCRTC
BA22VCCRTCPRIM_3P3
BA20VCCATS
AD13VCCPRIM_1P0
AD15

VCCPRIM_3P3
AN5VCCPGPPG
AD41VCCPGPPEF
AL41VCCPGPPEF
AJ41

VCCPGPPD
BC44

VCCPGPPBCH
BD40VCCPGPPBCH
BC42

VCCPGPPA
BA31VCCDSW_3P3
BA24

VCCPRIM_1P0
AL22

VCCPRIM_3P3
BD3

VCCSPI
BE41

VCCHDAPLL_1P0
AN19

VCCHDA
BA15

VCCDSW_3P3
W15

VCCUSB2PLL_1P0
AL5 VCCUSB2PLL_1P0
AJ5 VCCPRIM_1P0

AC17 VCCAPLLEBB_1P0
V28

VCCMPHYPLL_1P0
B43

VCCPCIE3PLL_1P0
C45

VCCMPHYPLL_1P0
A43 VCCMPHY_1P0
V26 VCCMPHY_1P0
U26 VCCMPHY_1P0
U25 VCCMPHY_1P0
U23 VCCMPHY_1P0
U21

VCCCLK5
K3

VCCCLK2
R17 VCCCLK2
V17 VCCCLK4
U20 VCCCLK3
R19

VCCCLK5
K2

DCPDSW_1P0
BA29

VCCPRIM_1P0
AA28 VCCPRIM_1P0
AA26 VCCPRIM_1P0
AA23

VCCPRIM_1P0
AJ25

VCCPRIM_1P0
AJ21VCCPRIM_1P0
AJ20

VCCPRIM_1P0
AC23

VCCPRIM_1P0
AC26

VCCPRIM_1P0
AC28

VCCPRIM_1P0
AE23

VCCPRIM_1P0
AE26

VCCPRIM_1P0
Y23

VCCPRIM_1P0
Y25

DCPRTC
BA26

VCCCLK1
N17

C527 C0.1u16X70402

C524 C1u6.3X60402

C536 C1u6.3X60402

C534
C22u6.3X50603

C525 C10u6.3X50603

C519 C0.1u16X70402



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Title

Size Document Number Rev

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

PCH-6 ( GND )

27 60Thursday, March 23, 2017

Title

Size Document Number Rev

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

PCH-6 ( GND )

27 60Thursday, March 23, 2017

Title

Size Document Number Rev

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

PCH-6 ( GND )

27 60Thursday, March 23, 2017

SPT-H_PCH ?

?
12 OF 12

REV = 1.3

U9L

SPT_PCH_H

VSS
AB11

VSS
AB7

VSS
AB14

VSS
AB31

VSS
AB32

VSS
AB38

VSS
AB4

VSS
AB5

VSS
AC1

VSS
AC20

VSS
AC21

VSS
AC25

VSS
AC29

VSS
AC45

VSS
AB8

VSS
AD11

VSS
AD14

VSS
AB15

VSS
AD32

VSS
AD33

VSS
AD36

VSS
AD4

VSS
AD8

VSS
AE18

VSS
AE20

VSS
AE21

VSS
AE25

VSS
AE28

VSS
AL10

VSS
AL11

VSS
AL13

VSS
AL17

VSS
AL19

VSS
AL24

VSS
AL29

VSS
AL32

VSS
AL33

VSS
AL38

VSS
AM15

VSS
AM17

VSS
AM19

VSS
AM22

VSS
AM24

VSS
AM27

VSS
AM29

VSS
AM45

VSS
AN11

VSS
AN22

VSS
AN27

VSS
AN31

VSS
AN39

VSS
AN7

VSS
AN8

VSS
AP11

VSS
AP4

VSS
AR33

VSS
AR34

VSS
AR42

VSS
AR9

VSS
AT10

VSS
AT15

VSS
AT36

VSS
AT9

VSS
AU1

VSS
AU35

VSS
AU36

VSS
AU39

VSS
AU45

VSS
C4

VSS
C42

VSS
D10

VSS
D12

VSS
D15

VSS
D16

VSS
D17

VSS
D19

VSS
D21

VSS
D24

VSS
D25

VSS
D27

VSS
D29

VSS
D30

VSS
D31

VSS
D33

VSS
D35

VSS
D36

VSS
E13

VSS
E15

VSS
E31

VSS
E33

VSS
F44

VSS
F8

VSS
G42

VSS
G9

VSS
H17

VSS
H19

VSS
H22

VSS
H24

VSS
H27

VSS
H29

VSS
H3

VSS
H35

VSS
J10

VSS
J11

VSS
J3

VSS
J39

VSS
J5

VSS
T42

VSS
U10

VSS
U11

VSS
U14

VSS
U17

VSS
U18

VSS
U28

VSS
U29

VSS
U31

VSS
U32

VSS
U33

VSS
U38

VSS
U4

VSS
U8

VSS
V18

VSS
V20

VSS
V21

VSS
V23

VSS
V25

VSS
V29

VSS
V3

VSS
V45

VSS
W14

VSS
W31

VSS
W32

VSS
W33

VSS
W38

VSS
W4

VSS
W8

VSS
Y17

SPT-H_PCH
?

?
9 OF 12

REV = 1.3

U9I

SPT_PCH_H

VSS
AE29

VSS
AE4

VSS
AE42

VSS
AF18

VSS
AF20

VSS
AF21

VSS
AF23

VSS
AF25

VSS
AF26

VSS
AF28

VSS
AF29

VSS
AG11

VSS
AG13

VSS
AG31

VSS
AG32

VSS
AG33

VSS
AG38

VSS
AG4

VSS
AH1

VSS
AH17

VSS
AH18

VSS
AH20

VSS
AH21

VSS
AH23

VSS
AH25

VSS
AH26

VSS
AH28

VSS
AH29

VSS
AH45

VSS
AJ10

VSS
AJ14

VSS
AJ15

VSS
AJ17

VSS
AJ18

VSS
AJ26

VSS
AJ28

VSS
AJ29

VSS
AJ31

VSS
AJ32

VSS
AJ36

VSS
AK4

VSS
AK42

VSS
AU7

VSS
AV17

VSS
AV24

VSS
AV27

VSS
AV31

VSS
AV33

VSS
AV6

VSS
AW13

VSS
AW19

VSS
AW29

VSS
AW37

VSS
AW9

VSS
AY38

VSS
AY45

VSS
B25

VSS
B3

VSS
B37

VSS
B40

VSS
B6

VSS
BA1

VSS
BB11

VSS
BB16

VSS
BB21

VSS
BB25

VSS
BB30

VSS
BB34

VSS
BC2

VSS
BD43

VSS
BE14

VSS
BE18

VSS
BE23

VSS
BE28

VSS
BE32

VSS
BE37

VSS
BE40

VSS
BE9

VSS
C10

VSS
C2

VSS
C28

VSS
C37

VSS
J7

VSS
K10

VSS
K27

VSS
K33

VSS
K36

VSS
K4

VSS
K42

VSS
K43

VSS
L12

VSS
L13

VSS
L15

VSS
L4

VSS
L41

VSS
L8

VSS
M35

VSS
M42

VSS
N10

VSS
N15

VSS
N19

VSS
N22

VSS
N24

VSS
N35

VSS
N36

VSS
N4

VSS
N41

VSS
N5

VSS
P17

VSS
P19

VSS
P22

VSS
P45

VSS
R10

VSS
R14

VSS
R22

VSS
R29

VSS
R33

VSS
R38

VSS
R5

VSS
T1

VSS
T2

VSS
T4

VSS
Y18

VSS
Y20

VSS
Y21

VSS
Y26

VSS
Y28

VSS
Y29

VSS
A18

VSS
A25

VSS
A32

VSS
A37

VSS
AA17

VSS
AA18

VSS
AA20

VSS
AA21

VSS
AA25

VSS
AA29

VSS
AA4

VSS
AA42

VSS
AB10

VSS
AC18

VSS
AN10 VSS

AN4 VSS
AR5

VSS
AR7

VSS
U15

VSS
AL4



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

TPM

PP

+3VRUN

+3VRUN

+3VRUN

CLK_PCI_TPM23

TPM_RST#25,31,40

LPC_FRAME#23,31

LAD023,31
LAD123,31
LAD223,31
LAD323,31

INT_SERIRQ23,31

Title

Size Document Number R ev

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

TPM

28 60Monday, April 10, 2017

Title

Size Document Number R ev

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

TPM

28 60Monday, April 10, 2017

Title

Size Document Number R ev

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

TPM

28 60Monday, April 10, 2017

C373 X_C0.1u16X70402

C363 X_C0.1u16X70402

R196
X_10KR0402

U18

X_SLB9665TT2.0

B0C-0966512-I14
TSSOP28

LAD0
26

LAD1
23

LAD2
20

LAD3
17

LFRAME#
22

LRESET#
16

NC-1
28

NC-2
15

SERIRQ
27

LCLK
21

NC-3
9

NC-4
8

PP
7

GPIO
6

VDD-1
19

VDD-2
24

VDD-3
10

VDD-4
5

GND-1
18

GND-2
25

GND-4
4GND-3
11

NC-7
14

NC-8
13

NC-9
12

NC-10
3NC-5

2

NC-6
1

R194
X_4.7KR0402

R195
X_10KR0402

C364 X_C0.1u16X70402

C372 X_C0.1u16X70402



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

eDP

Backlight

Pannel Device Logic Power

Hall Switch 16JD

Hall Switch 179D

1.5A

CAMERA

VSS_3512

BL-ON

LID#

LID#

USB_P11N_R

USB_P11P_R

CAMERA_PWR

BL-ON

EDP_AUXP_C
EDP_AUXN_C

EDP_TX3_DN_C
EDP_TX3_DP_C

EDP_TX2_DN_C
EDP_TX2_DP_C

EDP_TX1_DP_C
EDP_TX1_DN_C

EDP_TX0_DP_C
EDP_TX0_DN_C

USB_P11P_R

USB_P11N_R
+3VRUN

+3VSUS

+3V_LCD

+3VSUS

GND

GND

GND

GND

GND

GND

GND

GND

GND

+3VSUS

GND

+3V_LCD

GND

GND

PWR_SRC

+3VRUN

GND

+5VRUN
+3VRUN

+5VRUN

EDP_BKLTEN23

LID#31

EDP_VDDEN23,45

PDM_CLK_CONN36
PDM_DATA_CONN36

USB_P11N23

USB_P11P23

CAMERA_ON31

EDP_TX2_DN5
EDP_TX2_DP5

EDP_TX3_DN5
EDP_TX3_DP5

EDP_BKLTCTL23

EDP_HPD22

EDP_AUXN5
EDP_AUXP5

EDP_TX1_DN5

EDP_TX0_DN5

EDP_TX1_DP5

EDP_TX0_DP5

Title

Size Document Number Re v

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

eDP /Camera

29 60Thursday, March 23, 2017

Title

Size Document Number Re v

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

eDP /Camera

29 60Thursday, March 23, 2017

Title

Size Document Number Re v

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

eDP /Camera

29 60Thursday, March 23, 2017

CI2
X_C0.1u16X70402

C462 C0.1u16X70402

C245
C10u25X50805

C457 C0.1u16X70402

R72
100KR0402

UB2

APX8132HAI-TRG_SOT23-3

I36-8132H09-A30

VDD
X

VOUT
Y GND

Z

R67
10KR0402

C471 C0.1u16X70402

C246
C0.1u25X50402

C238 C0.1u16X70402

FPC5

FP
C

40
P-

B-
0.

5P
IT

C
H

_W
H

IT
E-

H
F-

1

N5A-40F0130-A81

FPC_S40_5

41
42

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

C250 X_C0.1u16X70402

UB1

X_APX8132HAI-TRG_SOT23-3

I36-8132H09-A30

VDD
X

VOUT
Y GND

Z

C472 C0.1u16X70402

C458 C0.1u16X70402

C230
C0.1u16X70402

C241 X_C10u6.3X50603

A

B

VCC

GND

Y

U6

NC7S08P5X_SC70

1

2
4

5
3

C239
C10u6.3X50805

C456 C0.1u16X70402

ED18
ESD-STSU0504F

6

1

4

5
2

3

C240
X_C0.1u16X70402

R304 0R0603

C455 C0.1u16X70402

C234
X_C0.01u16X70402

C459 C0.1u16X70402

EL5 CMC-L12-9008100

3

1 4

2

U5

X_APL3512ABI-TRG_SOT23-5

I36-3512A09-A30

VO
1

GND
2

EN
3

SS
4

VIN
5

R305 X_0R0603

C460 C0.1u16X70402

C236
X_C2.2u6.3X50402

R65
X_100KR0402

C461 C0.1u16X70402



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

VCC_GPin 1

LED Keyboard
Pin Define

Pin 2

Pin 3

Pin 4

Pin 5

Pin 6

Pin 7

Pin 8

Pin 9

Pin 10

Pin 11

VCC_R

VCC_B

LED1_B

LED1_R

LED1_G

Pin 12

LED2_B

LED2_G

LED2_R

LED3_B

LED3_G

LED3_R

LED Keyboard CONN

Keyboard  LED (EPF021J)

Pin12 & Pin13 have diff branch

EPF021J Sink current not enough, only using BSS138 (0.22A)

ConnChip

ConnChip

ConnChip

ConnChip

ConnChip

EMI

40Mil

FOR FW CHANGE

LED KB FLASH ERROR

C749 and C750 change to 15pF for SA

D_LED3_G

D_LED2_B

D_LED3_B

D_LED1_G

D_LED1_B

D_LED2_G

D_LED1_R D_LED3_R

D_LED2_R

X_IN_EPF021J

EPF021J_TX_JNC
EPF021J_RX_JNC

X_OUT_EPF021J

LED1_G

LED2_G

LED1_B

LED3_RLED1_R

LED2_R

LED3_G

LED2_B

LED3_B

LED1_G

LED2_R

LED1_R

LE
D

3_
R

LED1_B

LED2_G
LED2_B

LE
D

3_
G

KB_PWM_EN

KB_PWM

LED3_B

KB_PWM_EN

R
_L

E
D

1_
R

R
_L

E
D

1_
G

R
_L

E
D

2_
B

R
_L

E
D

1_
B

R
_L

E
D

3_
B

R
_L

E
D

2_
R

R
_L

E
D

2_
G

D
_L

E
D

1_
G

D
_L

E
D

2_
G

D
_L

E
D

2_
B

D
_L

E
D

2_
R

D
_L

E
D

1_
B

D
_L

E
D

1_
R

D
_L

E
D

3_
G

D
_L

E
D

3_
B

D
_L

E
D

3_
R

R
_L

E
D

3_
R

R
_L

E
D

3_
G

KB_PWM1

KB_PWM
KB_PWM1

+3VSUS

+3VSUS

+3VSUS

+3VSUS

+3VSUS

GND

GND

GND

GND

GNDGND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND GND

GND

+3VSUS

GND

GNDGND

+5VSUSKB +5VSUS

GND

GND

+3VSUS

USB_P7N 23

USB_P7P 23

BATDATA_M31,42
BATCLK_M31,42

EPF021_RST 31

EPF021_OPMODE 31

HP_L_ADC 36

HP_R_ADC 36

DIMM_ON_1V231,44

Title

Size Document Number Re v

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

Keyboard  LED (EPF021J)

30 60Monday, April 10, 2017

Title

Size Document Number Re v

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

Keyboard  LED (EPF021J)

30 60Monday, April 10, 2017

Title

Size Document Number Re v

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

Keyboard  LED (EPF021J)

30 60Monday, April 10, 2017

R
15

0
X

_0
R

08
05

A

B

VCC

GND

Y

U16

X_NC7S08P5X_SC70

1

2
4

5
3

R107
X_100KR0402

Q11

X_NN-BSS138DW-7-F_SOT363-6

D1

G2
S2

D2

G1
S1

R177 X_4.7KR0402

C360 X_C15p50N0402

R
14

8
X

_0
R

08
05

FPC15

X_FPC12P-T-0.5PITCH_WHITE

1 2 3 4 5 6 7 8 9 10 11 12

1314

Q14

X_NN-BSS138DW-7-F_SOT363-6

D1

G2
S2

D2

G1
S1

U10
X_P-AO3415_SOT23-3

G

D S

C312
C10u6.3X50603

C356 X_C0.1u16X70402
C357 X_C0.1u16X70402

R
15

3
X

_0
R

08
05

Q9

X_NN-BSS138DW-7-F_SOT363-6

D1

G2
S2

D2

G1
S1

R180
X_100KR0402

R
15

6
X

_0
R

08
05

R183
X_100KR0402

TP
JN

C
8

R174
X_4.7KR0402

R182
X_10MR1%0402

TP
JN

C
10

R
15

1
X

_0
R

08
05

TP
JN

C
9

R179
X_100KR0402

Y3

X_24MHZ12p_S
1

23
4

R176
X_4.7KR0402

CI3
X_C0.1u16X70402

Q10

X_NN-BSS138DW-7-F_SOT363-6

D1

G2
S2

D2

G1
S1

TPJNC12 R169
X_4.7KR0402

R
15

4
X

_0
R

08
05

C352
X_C1u6.3X70603

R
14

9
X

_0
R

08
05

C365 X_C15p50N0402

R168
X_4.7KR0402

R175 X_0R0402

C359
X_C0.1u16X70402

EPF021J

U17 X_EPF021J

B07-F021J44-EB3 P4
(2

)
1

P4
(3

)
2

P3
(0

)
3

P3
(1

)
4

P3
(4

)
5

P3
(5

)
6

VS
SA

7

AD
C

(3
)

8

AD
C

(2
)

9

AD
C

(1
)

10

AD
C

(0
)

11

VR
EF

H
12

VD
D

A
13

D
P

14

D
N

15

R
ST

b
16

OP_MODE
17P7(4)/CIR
18P5(0)
19P5(1)
20P5(2)
21P5(3)
22P5(4)
23P5(5)
24P5(6)
25P5(7)
26P0(0)
27P0(1)
28P0(2)
29P0(3)
30P0(4)
31P0(5)
32

P0
(7

)
34

P4
(6

)
35

P4
(7

)
36

VD
D

37
VS

S
38

X_
IN

39
X_

O
U

T
40

SP
L_

C
LK

41
SP

L_
D

O
42

SP
L_

D
I

43
P8

(0
)

44
P8

(1
)

45
P8

(2
)

46
P8

(3
)

47
PS

2_
C

LK
48

PS2_DAT
49

VSS
50

P1(0)
51

P1(1)
52

P1(2)
53

P1(3)
54

P1(4)
55

P1(5)
56

P1(6)
57

P1(7)
58

P7(0)
59

P7(1)
60

P7(2)
61

P7(3)
62

P4(0)
63

P4(1)
64

P0
(6

)
33

R184
X_100KR0402

R
15

2
X

_0
R

08
05

C358
X_C10u6.3X50603

TPJNC11

Q12

X_NN-BSS138DW-7-F_SOT363-6

D1

G2
S2

D2

G1
S1

R167
X_4.7KR0402

R
15

5
X

_0
R

08
05



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Keyboard connEC (ENE9028)

PU/PD

ALLSYSPG
MB_ID

Hardware Reset

RC and R Close SW
ED before RC

100K NC N17S-G1

UMA

PR140 R236 MB_ID

100KNC

SMB_CLK_EC

BATCLK_M

BATDATA_M

KBOUT0
KBOUT1
KBOUT2
KBOUT3
KBOUT4
KBOUT5
KBOUT6
KBOUT7
KBOUT8
KBOUT9
KBOUT10
KBOUT11
KBOUT12
KBOUT13
KBOUT14
KBOUT15
KBIN7
KBIN6
KBIN5
KBIN4
KBIN3
KBIN2
KBIN1
KBIN0
KBOUT16
KBOUT17

EC_XOUT

KBOUT5

KBOUT0

KBOUT2
KBOUT1

KBOUT7

KBOUT3
KBOUT4

KBOUT6

KBOUT13
KBOUT14

KBOUT12

KBOUT10

KBOUT15

KBOUT8
KBOUT9

KBOUT11

KBOUT17
KBOUT16

EC_ALLSYSPG

EC_RST#

KBIN7

KBIN4

KBIN6

KBIN5

KBIN0
KBIN1
KBIN2
KBIN3

EC_PWR_SW#

KBOUT16

KBOUT17

MB_ID

MB_ID

SMB_DATA_EC

SUSCLK_RC

KBOUT0
KBOUT1

KBOUT6

KBOUT5
KBOUT4

KBOUT7

KBOUT9
KBOUT8

KBOUT13
KBOUT12

H_PECI_EC

RST_SW#

COOLER_BOOST_SW#

KBLED_BACKLIGHT_SW#

GPU_OVERT#

GPU_OVERT#

EC_SCL
EC_SDA

EC_SDA
EC_SCL

KBIN3

KBIN1
KBIN2

KBIN4

KBIN7

KBIN5
KBIN6

KBIN0

EC_CLKRUN#

RSMRST#
KBRST#

EC_PWR_SW#

KBOUT2
KBOUT3

KBOUT2
KBOUT3

KBOUT0
KBOUT1

KBOUT6

KBOUT5
KBOUT4

KBOUT7

KBOUT10
KBOUT11

KBOUT10
KBOUT11

KBOUT9
KBOUT8

KBOUT14
KBOUT15

KBOUT14
KBOUT15

KBOUT13
KBOUT12

KBOUT17

KBIN0
KBIN1

KBIN2
KBIN3

KBIN0
KBIN1

KBIN2
KBIN3

KBIN6
KBIN7

KBIN4
KBIN5

KBIN6
KBIN7

KBIN4
KBIN5 KBOUT16

+3VRUN

+3VALW

+3VALW

+3VALW

+3VALW

+3VRUN

GND

GND GND

GND

GND

GND

GND

GND

GND
GND

GND

+3VALW

+3VRUN

+3VRUN GND

GND

+3VRUN

+3VALW

+3VALW

GND

GND

GND

GND

GNDGND

GND

EC_MUTE# 36

SMB_DATA_EC 18
SMB_CLK_EC 18

AC_PRESENT 24

LED_WLAN# 41

INT_SERIRQ23,28

LAD023,28
LAD123,28

LPC_FRAME#23,28
CLK_PCI_KBC23

LAD323,28

LPC_RST#25,28,40

LAD223,28

KBRST#23
KBSCI#23

BAT_IN#42

AC_OK 42

SUS_ON 43

RSMRST# 24

RUN_ON 43

EC_PCH_PWROK 24

LED_NUM# 41
LED_CAP# 41

KBSMI# 25

BATDATA_M30,42
BATCLK_M30,42

PM_SLP_S3# 24,51
PM_SLP_S4# 24,44

PM_PWRBTN# 24

EC_ALLSYSPG 3,24,49

EC_CLKRUN#24

SCI_WAKE_UP# 25

EC_PROCHOT# 3

FLASH_SECURITY24

USB_ENABLE 33,41

ADP_ICC 42

SUSPWRACK 24

EAPD 36

H_PECI 3,23

AC_CTL42

LED_BATLOW# 41
LED_CHARGE# 41

CPUFAN_FB32
GPUFAN_FB32

EC_SUSCLK24

EPF021_RST30
EPF021_OPMODE30

TB_STAR#42

GPU_EC_ACIN 18

FBVDDQ_ON 19,46

COOLER_LED# 41

UMA_ON# 41

DGPU_ON41

BATT_OFF42

LID#29
SUSPWROK45

KBLED_BACKLIGHT_SW#41
COOLER_BOOST_SW#41

DIMM_ON_2V544

TP_CLK41
TP_DATA41

SPI_MISO25
SPI_MOSI25
SPI_CLK25
SPI_CS0#25

WLAN_PWRON41

EC_SDA 35
EC_SCL 35

DGPU_PWRGD 11,18,19,25

HDMI_HPD_DET 35

DIMM_ON_1V2 30,44

VCCIO_PWRGD51

PWR_SW# 41

GPU_OVERT#18,19

CAMERA_ON 29
BT_PWR_ON 41

CPUFAN_PWM32
GPUFAN_PWM32

EC_RTC_RST#24

Title

Size Document Number Re v

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

EC (ENE9028)

31 60Sunday, April 09, 2017

Title

Size Document Number Re v

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

EC (ENE9028)

31 60Sunday, April 09, 2017

Title

Size Document Number Re v

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

EC (ENE9028)

31 60Sunday, April 09, 2017

R158 33R0402

C355
C0.1u16X70402

R1852.2KR1%0402

ER5
X_22R0402

R31

10KR0402

NC
NC

NC
NC

ED11

ESD-ESD3V3U4ULC

6

1

4

2

3

5
7

9
10

8

R192
10KR0402

NC
NC

NC
NC

ED7

ESD-ESD3V3U4ULC

6

1

4

2

3

5
7

9
10

8

R157
47KR1%0402

PR135
100KR0402

R193 33R0402

TPJNC7

C366
C10u6.3X50603

C362

C0.1u16X70402

TPJNC6

R189 X_10KR0402

ED22
ESD-SFI0402-050E101NP

2
1

C118
C0.1u16X70402

NC
NC

NC
NC

ED10

ESD-ESD3V3U4ULC

6

1

4

2

3

5
7

9
10

8

R164 2.2KR1%0402

RN2

8P4R-10KR0402

1
3
5
7

2
4
6
8

LPC I/F

POWER/GROUND

SMBUS

AD/DA

SDI

FAN&PWM

IKB

ESB

CIR

SPI FLASH

PS2 I/F

UART
LED

U1

KB9028Q-C-RH

ECRST#
37

KBRST#/GPIO01
2

SCI#/GPIO0E
20

GA20/GPIO00
1

PCIRST#/GPIO05
13

PWM0/GPIO0F
21

PWM1/GPIO10
23

FANPWM0/GPIO12
26

GPIO0B/ESB_CLK
17

GPIO0C/ESB_DAT_O
18

VCC_LPC
9

VCC
22

VCC-1
33

VCC-2
96

VCC0
111

SDA0/GPIO45
78

SCL0/GPIO44
77

IEDI_SDA/SDA1/GPIO47
80

IEDI_SCL/SCL1/GPIO46
79

DA0/GPO3C
68

DA1/GPO3D
70

DA2/GPO3E
71

DA3/GPO3F
72

AD0/GPI38
63

AD1/GPI39
64

AD2/GPI3A
65

AD3/GPI3B
66

GPXIOA00/GPIO60/SHICS#
97

GPXIOA01/GPIO61/SHICLK
98

GPXIOA02/GPIO62/SHIDO
99

AD4/GPI42
75

AD5/GPI43
76

KSO0/GPIO20
39

KSO1/GPIO21
40

KSO2/GPIO22
41

KSO3/GPIO23
42

KSO4/GPIO24
43

KSO5/GPIO25/UART_SOUT
44

KSO6/GPIO26
45

KSO7/GPIO27/SERIRQ(LPC_Bypass)UART_RTS
46

KSO8/GPIO28
47

KSO9/GPIO29
48

KSO10/GPIO2A
49

KSO11/GPIO2B/LAD3(LPC_Bypass)
50

KSO12/GPIO2C/LAD2(LPC_Bypass)UART_DTR
51

KSO13/GPIO2D/LAD1(LPC_Bypass)
52

KSO14/GPIO2E/LAD0(LPC_Bypass)
53

KSO15/GPIO2F
54

KSO16/GPIO48/UART_SOUT2
81

KSO17/GPIO49
82

KSI0/GPIO30/E51TXD
55

KSI1/GPIO31
56

KSI2/GPIO32
57

KSI3/GPIO33
58

KSI4/GPIO34
59

KSI5/GPIO35
60

KSI6/GPIO36
61

KSI7/GPIO37/EDI_DO
62

PWM2/GPIO11
25

PWM3/GPIO19
34

GPIO40/AD6
73

GPIO41/CIR_RLC_TX/AD7
74

GPIO0A/OWM
16

GPIO0D/RLC_TX2
19

POWER_FAIL0/GPIO63/GPXIOA03
100

GPIO64/GPXIOA04
101

GPIO65/GPXIOA05
102

VCOUT1/GPIO66/GPXIOA06
103

VCOUT0/GPIO67/GPXIOA07
104

GPIO68/GPXIOA08
105

GPIO69/GPXIOA09
106

GPIO6A/GPXIOA10
107

GWG/GPIO6B/GPXIOA11
108

SDIDO/GPIO78/GPXIOD00
109

GPIO79/GPXIOD01
110

EC_EN#/GPIO7A/GPXIOD02
112

GPIO7B/GPXIOD03
114

GPIO7C/GPXIOD04
115

GPIO7D/GPXIOD05
116

GPIO7E/GPXIOD06
117

GPIO7F/PECI
118

MISO/GPIO5B
119

MOSI/GPIO5C
120

SPICLK/GPIO58
126

SPICS#/GPIO5A
128

PSCLK3/GPIO4E
87

PSDAT3/GPIO4F
88

PSCLK2/GPIO4C/SCL3
85

PSDAT2/GPIO4D/SDA3
86

PSCLK1/GPIO4A/SCL2/SMBD_CLK
83

PSDAT1/GPIO4B/SDA2/SMBD_DAT
84

E51TXD/GPIO16
30

E51CLK/GPIO17
31

GPIO04
6

i_clk_8051/GPIO07
14

PROCHOT#/i_clk_peri/GPIO08
15

POWER_FAIL1/GPIO18
32

GPIO50
89

GPIO52
90

WDT_LED#/GPIO54
92

GPIO56
95

XCLK32K/GPIO57
121

GPIO59
127

GPIO5D
122

GPIO5E
123

VCC_IO2
124

SERIRQ
3

LFARAME#
4

PCICLK
12

CLKRUN#/GPIO1D
38

LAD0
10

LAD1
8

LAD2
7

LAD3
5

GPIO1A/NUMLED#
36

GPIO53/CAPSLED#
91

GPIO55/SCROLED#
93

FANPWM1/GPIO13
27

FANFB0/GPIO14
28

FANFB1/GPIO15
29

GND
11

GND-1
24

GND-2
35

GND-3
94

GND-4
113

AVCC
67

AGND
69

VCC-3
125

JNC10 X_0402
1 2

C374
X_C22p50N0402

NC
NC

NC
NC

ED6

ESD-ESD3V3U4ULC

6

1

4

2

3

5
7

9
10

8

R1872.2KR1%0402

R145 X_100KR0402

NC
NC

NC
NC

ED12

ESD-ESD3V3U4ULC

6

1

4

2

3

5
7

9
10

8

R178 X_10KR0402

RN3

8P4R-10KR0402

1
3
5
7

2
4
6
8

JNC9 X_0402
1 2

R190 47KR0402

R181 X_10KR0402

R197
680KR0402

R172 2.2KR1%0402

C371
C0.1u16X70402

R191 0R0402

NC
NC

NC
NC

ED8

ESD-ESD3V3U4ULC

6

1

4

2

3

5
7

9
10

8

R166
X_100KR0402

T1T2

T3T4

SW3

SW-TACTB1-4PS

T1T2

T3T4

R188 100KR0402

C345
C0.1u16X70402

NC
NC

NC
NC

ED9

ESD-ESD3V3U4ULC

6

1

4

2

3

5
7

9
10

8

C370
C0.1u16X70402

C338
C0.1u16X70402

CON5

FPC26P-B-1PITCH_WHITE
N5A-26F0400-H06

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

27
28

C361

C0.1u16X70402



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

DGPU FANCPU FAN
30mil 30mil

VCCFAN2
VCCFAN1

VCCFAN1 VCCFAN2

+3VRUN

+5VRUN

GND
GND

GND

GND

GND
GND

GND

GND
GND

GND

+3VRUN

+5VRUN

GND

+5VRUN

GND GND

+5VRUN

GND

GPUFAN_FB 31CPUFAN_FB 31

CPUFAN_PWM31,32

CPUFAN_PWM31,32
GPUFAN_PWM31,32

GPUFAN_PWM31,32

Title

Size Document Number R ev

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

FAN

32 60Thursday, March 23, 2017

Title

Size Document Number R ev

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

FAN

32 60Thursday, March 23, 2017

Title

Size Document Number R ev

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

FAN

32 60Thursday, March 23, 2017

C473 X_C1u6.3X60402

R36 X_0R0402

C447
X_C10u6.3X50603

CON1

X_BH1X4HS-1.25PITCH_WHITE

N32-1040430-H06
53261_04

1

3
4

2

5
6

C449
X_C1u6.3X60402

C434
X_C10u6.3X50603

R14
10KR0402

U3

X_APL5606KI-TRL_SOP8

I22-0560602-A30

GND
5

GND
6

GND
7

GND
8

FSM#
1

VIN
2

VOUT
3

VSET
4

CON8

BH1X4HS-1.25PITCH_WHITE

N32-1040430-H06
53261_04

1

3
4

2
5

6

C175 X_C1u6.3X60402

R223
X_10KR0402C412

C1u6.3X60402

R282 0R0402

U31

X_APL5606KI-TRL_SOP8

I22-0560602-A30

GND
5

GND
6

GND
7

GND
8

FSM#
1

VIN
2

VOUT
3

VSET
4

R38 X_0R0402

C427
X_C10u6.3X50603

R281 X_0R0402

C417
X_C10u6.3X50603



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

USB3.0 CNT-3

60mil

USB3.0 CNT-1
60mil

60mil

USB3.1 1.8A

0

0

0

01

1

1

1

USB 3.0 TYPE_C 

STD

STD

3A

1.5A

CHG CHG_HI CC

SSTX2P_C

SSTX2N_C

USB_PP2_EL

USB_PN2_EL

SSTX1P_C

SSTX1N_C

USB_PP1_EL

USB_PN1_EL

SSTX1P_C
SSTX1N_C

SSTX1P_C
SSTX1N_C

USB3_RX1_N
USB3_RX1_P

USB3_RX1_N
USB3_RX1_P

SSTX2P_C
SSTX2N_C

SSTX2P_C
SSTX2N_C

USB3_RX2_N
USB3_RX2_P

USB3_RX2_N
USB3_RX2_P

USB_PP1_EL

USB_PN1_EL

USB_PP2_EL

USB_PN2_EL

USB31_SSTX1N_C

CHG_HI

CC1

USB31_SSTX2P_C

USB31_SSTX2N_C

USB20_PP2_R

USB20_PN2_R

USB31_SSTX1P_C

USB20_PP1_R

USB20_PN1_R

USB20_PP2_R
USB20_PP1_R
USB20_PN1_R

USB20_PN2_RCC1

CC2

SBU2

SBU1

USB31_SSTX1P_C
USB31_SSTX1N_C USB3_RX3_N

USB3_RX3_P

USB3_RX4_P
USB3_RX4_N USB31_SSTX2N_C

USB31_SSTX2P_C

USB31_SSTX2P_C
USB31_SSTX2N_C

USB31_SSTX2P_C
USB31_SSTX2N_C

USB3_RX4_N
USB3_RX4_P

USB3_RX4_N
USB3_RX4_P

USB31_SSTX1N_C
USB31_SSTX1P_C

USB31_SSTX1N_C
USB31_SSTX1P_C

USB3_RX3_P
USB3_RX3_N

USB3_RX3_P
USB3_RX3_N

USB5V

CHG_HI

CHG

CC2

CHG

USB20_PP1_R USB20_PP2_R

USB20_PN1_R USB20_PN2_R

USB5V_PT3

GND

GND

GND

USB5V_PT1

GND

GND

GND

+5VSUS

USB5V_PT1

USB5V_PT3

USB5V_PT2
USB5V_PT2

+5VSUS

+5VSUS

GND

+5VSUS

GND

+5VSUS

USB5V_PT2

USB5V_PT1

USB5V_PT2

+5VSUS

GND GND

USB5V_PT3
+5VSUS

USB3_RX2_P23

USB3_RX2_N23

USB3_TX2_P23

USB3_TX2_N23

USB_P2N23

USB_P2P23

USB_P1P23

USB_P1N23

USB_ENABLE31,41

USB3_TX1_N23

USB3_RX1_N23

USB3_TX1_P23

USB3_RX1_P23

USB3_RX4_P23

USB3_RX4_N23

USB3_TX4_P23

USB3_TX4_N23

USB_P4P23

USB_P4N23

USB3_RX3_P23

USB3_RX3_N23

USB3_TX3_P23

USB3_TX3_N23

USB_P3P23

USB_P3N23

Title

Size Document Number Re v

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

USB 3.0/USB TYPE-C

33 60Thursday, March 23, 2017

Title

Size Document Number Re v

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

USB 3.0/USB TYPE-C

33 60Thursday, March 23, 2017

Title

Size Document Number Re v

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

USB 3.0/USB TYPE-C

33 60Thursday, March 23, 2017

NC
NC

NC
NC

ED4

ESD-ESD3V3U4ULC

6

1

4

2

3

5
7

9
10

8

EL12

CMC-L12-9008100

3

14

2

R101 X_100KR0402

C300 C0.1u16X70402

+

C477
C100u6.3SO

1
2

C530 C0.1u16X70402

FR2

F-SMD1812P200TFT

1 2

C96 X_C0.1u16X70402

C513 X_C0.1u16X70402

R95 X_100KR0402

NC
NC

NC
NC

ED21
ESD-ESD3V3U4ULC

D0G-05A0300-I14
ESD_2_5X1

6

1

4

2

3

5
7

9
10

8

U8

X_TPS25810I36-258100C-T07

EN
6

CHG
7

CHG_HI
8

REF
10

GND-1
9

GND-2
12

AUDIO#
17POL#
18UFP#
19LD_DET#
20FAULT#
1

IN2
4

AUX
5

OUT-2
14

CC2
13CC1
11

IN1-2
3 IN1-1
2

DEBUG#
16

OUT-1
15

PwrPAD
21

C316C0.22u10X50201

NC
NC

NC
NC

ED20
ESD-ESD3V3U4ULC

D0G-05A0300-I14
ESD_2_5X1

6

1

4

2

3

5
7

9
10

8

C311 X_C220p25N0402

C468
C220p25N0402

R93 X_10KR0402

C520 C0.1u16X70402

R100 X_100KR0402

+

C511
C100u6.3SO

1
2

FR1

F-SMD1812P200TFT

1 2

R92 X_10KR0402

+

C309 C100u6.3SO
1 2

C445 C0.1u16X70402

R90 X_10KR0402

EL11

CMC-L12-9008100

3

14

2

ED19
ESD-STSU0504F

6

1

4

5
2

3

R
V
S
 
T
y
p
e
-
A

USB_CON1

USBM_BLUE

N53-09M0021-H06

VBUS
1

D-
2

D+
3

GND_DRAIN
7

STDA_SSRX-
5

STDA_SSRX+
6

GND
4

STDA_SSTX-
8

STDA_SSTX+
9

S
H

IE
LD

1
C

1
S

H
IE

LD
2

C
2

S
H

IE
LD

3
C

3
S

H
IE

LD
4

C
4

R97 X_100KR0402

EL13

CMC-L12-9008100

3

14

2

C310 C0.22u10X50201

C306

X_C10u6.3X50805

ED2
ESD-STSU0504F

6

1

4

5
2

3

C518 C0.1u16X70402

C308C0.22u10X50201

C444 C0.1u16X70402

TPJNC4

C531 C0.1u16X70402

C512
C220p25N0402

R99 X_100KR0402

F2 F-1206L300SLTHYR
1 2

R
V
S
 
T
y
p
e
-
A

USB_CON3

USBM_BLUE

N53-09M0021-H06

VBUS
1

D-
2

D+
3

GND_DRAIN
7

STDA_SSRX-
5

STDA_SSRX+
6

GND
4

STDA_SSTX-
8

STDA_SSTX+
9

S
H

IE
LD

1
C

1
S

H
IE

LD
2

C
2

S
H

IE
LD

3
C

3
S

H
IE

LD
4

C
4

R89
X_100KR1%0402

NC
NC

NC
NC

ED17

ESD-ESD3V3U4ULC

6

1

4

2

3

5
7

9
10

8

EL1

CMC-L12-9008100

3

14

2

R91 X_10KR0402

C307 X_C10u6.3X50805

R98 X_100KR0402

C299 C0.1u16X70402

C313 C0.22u10X50201

ESD1
ESD-STSU0504F

6

1

4

5
2

3

TPJNC5

USB_CON2

AUSB0152-P402A

SSTX1P
A2

SSTX1N
A3

VBUS-1
A4

CC1
A5

USB1P
A6

USB1N
A7

SBU1
A8

VBUS-2
A9

SSRX2N
A10

SSRX2P
A11

GND-2
A12

GND-1
A1

GND-3
B1SSTX2P
B2SSTX2N
B3VBUS-3
B4CC2
B5USB2P
B6USB2N
B7SBU2
B8VBUS-4
B9SSRX1N
B10SSRX1P
B11GND-4
B12

M
E

C
1

M
E

C
1

M
E

C
2

M
E

C
2

X4
X4 X2
X2

X6
X6

X1
X1

X3
X3

X5
X5

X8
X8

X7
X7

X9
X9

X10
X10

F1
X_F-1206L300SLTHYR

1
2



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Display Port

LANE0 LANE1

LANE2 LANE3

EMI Close Connector

DDIB_LANE2_DP_C
DDIB_LANE3_DP_C

DDIB_LANE0_DP_C DDIB_LANE1_DP_C

DDIB_LANE1_DN_CDDIB_LANE0_DN_C

DDIB_LANE2_DN_C
DDIB_LANE3_DN_C

CONFIG1

DDIB_LANE2_DN_C

DDPB_AUXN_C

DDIB_LANE2_DP_C

DDIB_LANE0_DP_C
DDIB_LANE0_DN_C

DDIB_LANE3_DN_C

DDIB_LANE1_DN_C

DDIB_LANE3_DP_C

DDIB_LANE1_DP_C

CONFIG2

DDPB_AUXP_C

DDPB_AUXP_C

DDPB_AUXN_C

DDPB_AUXN_C

DP_DECTECT

HDMI_DECTECT

DDPB_AUXN_JNC

DDPB_AUXP_JNC
DDPB_AUXP_C

C
O

N
FI

G
1_

R

HDMI_DECTECT

CONFIG1_RDP_DECTECT

DPB1_HPD

3V_DP2_PWR_R

+3VRUN 3V_DP2_PWR

GND

3V_DP2_PWR

+5VRUN

+3VRUN

+5VRUN

+5VRUN

3V_DP2_PWR

DDPB_HPD22

RUND35,43

DDIB_LANE0_DN5
DDIB_LANE0_DP5

DDIB_LANE1_DN5
DDIB_LANE1_DP5

DDIB_LANE2_DN5
DDIB_LANE2_DP5

DDIB_LANE3_DP5
DDIB_LANE3_DN5

HDMI_B_SCL22

HDMI_B_SDA22

DDPB_AUXP5

DDPB_AUXN5

Title

Size Document Number R ev

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

DP

34 60Thursday, March 23, 2017

Title

Size Document Number R ev

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

DP

34 60Thursday, March 23, 2017

Title

Size Document Number R ev

Date: Sheet o f

MICRO-STAR INT'L CO.,LTD.

MS-16JD 0A

DP

34 60Thursday, March 23, 2017

EL4

X_CMC-L12-9008100

3

14

2

C508 C0.1u16X70402

ER3
X_180R1%0402

C505
X_C0.1u25X70603

R334
1MR0402

C273 C0.1u16X70402

C264 C0.1u16X70402
C260 C0.1u16X70402

Q25
N-AO3404_SOT23G

DS

R336
15KR1%0402

EL2

X_CMC-L12-9008100

3

14

2

R326
100KR0402

EL3

X_CMC-L12-9008100

3

14

2

C274 C0.1u16X70402

R327
2.2KR1%0402

C271 C0.1u16X70402

EL10

X_CMC-L12-9008100

3

14

2

PF2 F-0805L075WR12

R328
100KR0402

RVS- BOTTOM

DP_CON1

DISPO20PSM_BLACK

GND-1
1

HPD
2

ML_LANE0P
3

CONFIG1
4

CONFIG2
6

GND-2
7

GND-3
8

ML_LANE1P
9

ML_LANE3P
10

ML_LANE1N
11

ML_LANE3N
12 GND-4

13

GND-5
14

ML_LANE2P
15

ML_LANE2N
17

AUX_CHP
16

AUX_CHN
18

GND-6
19

DP_PWR
20

X1
X1

X2
X2

ML_LANE0N
5

MEC1
MEC1

MEC2
MEC2

X3
X3

X4
X4

R331
1MR0402

R330
2.2KR1%0402

DS

G

Q29

N-BSS138LT1G_SOT23-3

C504
C0.1u16X70402

C509 C0.1u16X70402

ER2
X_180R1%0402

C268 C0.1u16X70402

Q26

NN-NTJD4401NT1G_SOT363-6-LF

6

5
4

3

2
1

R332
10KR1%0402

ER10
X_180R1%0402

C510
X_C0.22u25X70603

R335
X_4.99KR1%0402

C507 C0.1u16X70402

Q30

NN-MMDT3904_SOT363-6

4

6

5

2
1
3

R333 4.7KR0402

ER1
X_180R1%0402

C506 C0.1u16X70402

R324
5.6K1%R0402

Q27

NN-NTJD4401NT1G_SOT363-6-LF

6

5
4

3

2
1

R337
100KR0402



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

DDC I2C buffer offset select
H:Offset 1
L:Offset 2
Hi-Z:Offset 3

Enables or Disables the DDC I2C buffer
H:DDC Buffer enabled
L:DDC Buffer disabled

TMDS outputs rise and fall time select
H:Edge Rate:Slowest SRC =High adds ~60ps
L:Edge Rate: Slow SRC =Low adds ~30ps
Hi-Z:Edge Rate VCC/2

HPD_SOURCE Logic and Level Select
H:HPD Inversion HPD_SOURCE VOH =0.9V
L:HPD non-inversion HPD_SOURCE VOH =3.2V

HDMI Connector
HDMI Level Shifter

TX0

TX1

TX2

CLK

EMI Close Connector

W>20mils

HPD_SNK Internal PD 130kohm

Output Enable and power saving function for 
High Speed Differential level shifter path.
H: Power Saving  OUT_Dx outputs = high impedance
L: Normal Mode   OUT_Dx outputs = active

Place Under DUT

HP_DET
PLUGGED      5V
UNPLUGGED    0V

V1.0 reserved for
AOC TV issue.
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ESD 10KV

Avoid HDMI Leakage W>20mils
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Close Pin38Close Pin25

50mil

6dB/3.01V

EMI

EMI(RADIATION SOLUTION)

Internal Speaker Conn

Internal Mic

AMP

AVDD5V

DVDD
Close Codec

Close Codec

HP

0

Av

21.6dB 1

0

6dB

X
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GAIN0 GAIN1
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CODEC

R

R

R2

R2

L

L

L2

L2

ALC892 Codec Spec max=1.2Vrms
After SBC the codec output Vpp is 1.38V ,0.488Vrms

U35(APA2051) Pin23: gain set
5.1V*39K/(18K+39K)=3.489V
10dB = 3.48V(R469:18K, R466:39K)
dB=20LOG(Vo/Vi)
斥spe c = 2W/4Oh m
10dB =20LOG 3.16, Vout = 0.488Vrms *3.16 =1.54Vrms
                            
Po=(1.54*1.54)/4=0.59W

SPK 2031

SPK 2051

MIC

PIN 37 - VREFO

ALC892

ALC898 Stuff

NC

Audio CODEC(ALC898/ALC892)/Audio AMP(APA2031)

MIC_R
MIC_L

PC_BEEP

SPDIFO_R

JDREF

MIC-VREFO-R

MIC-VREFO-L

SENSEA

HD_SDIN

REGREF

FRONT_OUT_R
FRONT_OUT_L
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CP-_AMP

HP_EN
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OUT_L#

OUT_R+
OUT_R#
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GIGA LAN(BFN2400/AR8171)

LED2:
25MHz--------HIGH
48MHz---------LOW
The chip have internal pull-up

LED1:
SWR-------HIGH
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The chip have internal pull-up
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( CAP )
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EMI
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LED
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( WLAN )
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( CHARGE )
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( BATLOW )

BLUE 
( HDD )

FRONT

EMI

EMI

16JD LED

16JDLED

1796  LED

To 179DB  (LED / TP Switch Board) 

To 16J12 (Power Board/USB2.0/Card Reader  Board) 
16JD  Touch Pad Switch

Touch Pad 

Pin 39
Pin 40

Pin 12

Pin 41

Pin 13

Pin 42

Pin 14

Pin 43
Pin 44Pin 45
Pin 46Pin 47
Pin 48Pin 49
Pin 50Pin 51
Pin 52Pin 53
Pin 54Pin 55
Pin 56Pin 57

Pin 15
Pin 16Pin 17
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Pin 18

Pin 59

Pin 19
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Pin 20
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Pin 21
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Pin 22

Pin 63

Pin 23
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Close to high side Mosfet

OCP 11A
FBVDDQ   

DGPU POWER FBVDDQ

Change to X7R

0B change PN
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DGPU POWER / UP1642PQAG
CONFIG A
VBoot:0.875V
Vmin:0.6V / Vmax:1.2V

EDP-Peak 70A
EDP-Con 50A

DGPU POWER NVVDD

R1 R2 R3 R4 R5 CCONFIG

N17S-G1 4.32K20.5K6.19K 1.5nF390R16.5K

2 Phase setting

R1

R2R3
R4

R5

C
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UGATE1_VGA
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Voltage = 1.05V
Current = 3A
OCP(typi) = 4.8A

PEX_VDD

Voltage = 1.8V
Current = 0.9A

1V8_AON

2016/02/17 Modify PR255 3.92Kohm for
Power suggestion

1V8_AON
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Close VR_C CHOKE

Skylake H-line 42 45W ISL95855

CLOSE VR_A MOSFET

CLOSE VR_A CHOKE

CLOSE VR_B 
MOSFET

CLOSE VR_B CHOKE

PROG1

PROG2

PROG3

PROG4

PROG5

Vboot=0V, Selw rate=30mV/us, VR_A=IA, VR_B=GT, VR_C=SA

IMAX VR_A=70A, VR_A PSI1=1PH

SKL-H(4+2)

110KR

150KR

20.5KR IMAX VR_B=60A, DROOP VR_B Active

182KR DROOP VR_A Active, DROOP VR_C Active, VR_A VR_B Frequency=750kHz

48.7KR IMAX VR_C=12A, Frequency=450kHz

LL=1.8mR

LL=2.65mR

LL=9.1mR

VR_SVID_CLK1

VR_SVID_DATA1

+5VSUS

+VCCSA

PWR_SRC

+VCC_CORE
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+VCCGT

+V1.0U_VCCST
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PWM1_A 50
PWM2_A 50

ISNE1_A 50
ISNE2_A 50

PWM_C_SA 51

FCCM_C_SA 51

VCCSA_VCC_SENSE7

VCCSA_VSS_SENSE7

VCORE_VSS_SEN6

VCORE_VCC_SEN6

VR_SVID_DATA3
VR_SVID_ALERT#3

VR_SVID_CLK3
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IA_VSUMA+ 50

IA_VSUMA- 50
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PWM2_B_GT 50
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VCCGT_VCC_SEN8
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FCCM_A 50

FCCM_B 50

PMON42
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Voltage = Dynamic voltage
Current = Iccmax 68A(<10mS)
OCP(typi) = 81A

Voltage = Dynamic voltage
Current =  Iccmax 55A(<10mS)
OCP(typi) = 66A

+VCC_CORE +VCCGT

4 / 1 3 传 腹

PH1_B_GT
PH1_A
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A AHannstar: PD0-16JDC0A-H73
  TRIPOD: PD0-16JDC0A-T53

MB Side

16JD-C Board  (ODD TO HDD)

SATA  ReDriver
DE1/DE2 CH1/CH2De-Emphasis 

  dB(at 6Gbps)
CH1/CH2De-Emphasis 
  dB(at 6Gbps)DQ1/DQ2

NC(default) NC(default)-4 0

0 0 0 7

1 -2 1 14

DEW1/DEW2 Device Function --> De Width for CH1/CH2

De-emphasis Pulse duration, short(recommended 
setting when linkoperates at SATA 1.5/3/6 Gbps)0

De-emphasis Pulse duration, long(recommended 
setting when linkoperates at SATA 1.5/3/6 Gbps)1(default)

TI SN75LVCP601RTJR HW Setting

Voltage = 3.3V
Current = 0.1A

3.3V

Over 1A

22.GND
21.TX
20.TX#
19.GND
18.RX#
17.RX
16.GND

15.V33
14.V33
13.V33
12.GND
11.GND
10.GND
9.V5
8.V5
7.V5
6.GND
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4.GND
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MS-16JD Power on Block Diagram
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AND Gate
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GPIO18

PCH_PWROK
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EN
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Power on Sequence

   H_VCCST_PWRGD     
     ( VCCST_PWRGD)

+VCC_CORE

+VCCGT

      SUSPWRACK
(SUSPWRDNACK)

AC_PRESENT

TPLT01>200ms

TPLT02<90ms

            +1.0VSUS
(VccST / VccPPL)

TCPU00>1ms

TCPU11>1ms

TCPU05>100ns

+VCCSA
TCPU05>100ns

VDDQ_VTT
          (VTT)

TCPU12>1ms

TCPU01>1ms

TCPU10>1ms

TCPU09>1ms

TPLT04>1ms

TPLT41>1ms

TCPU08>1ms

DDR_VTT_PG_CTRL
    (DDR_VTT_CNTL)

35us>TCPU18>0us

100ns>TCPU19>0ns

EC Delay

+2_5V_MEM
           (VPP)

+1_2VDIMM_EN

G3

DIMM_ON_2V5

RUN_ON

TPCH03>10ms

PLT_RST#

PM_SLP_S5#

PM_PWRBTN#

-> S0

RSMRST#

+3VSUS/+5VSUS

PWR_SW#

PWR_SR C

+3VALW/+5VALW

            +1_2VDIMM
(VDDQ VccPLL_OC)

SUSPWROK

SUS_ON

RTCVCC

TPCH01>9ms

RTCRST#

PM_SLP_S4#

PM_SLP_S3#

+5VRUN/+3VRUN

PCH_PWROK

PCH CLK Output

+1.0VSUS
( VccSTG)

   EC_ALLSYSPG
(VCCIO_PWRGD)

            H_PWRGD
(PROCPWRGOOD)

EC_PCH_PWROK
    (SYS_PWROK)

+1.2VDIMM_PWRGD

+VCCIO
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G3
TPCH24>30us

Power Down Sequence

            H_PWRGD
(PROCPWRGOOD)

TPCH25>10us

TPCH26>1us

+5VRUN/ +3VRUN

+VCCIO

+VCCSA

VDDQ_VTT
          (VTT)

TPLT18<200us

   EC_ALLSYSPG
(VCCIO_PWRGD)

H_VCCST_PWRGD
   (VCCST_PWRGD)

PCH_PWROK

TCPU28<200us

TPCH29>0ms

+VCC_CORE

+VCCGT

TPLT11<500ms

TPLT11<500ms

TPLT11<500ms

TPLT11<500ms

PM_SLP_S4#

            +1_2VDIMM
(VDDQ VccPLL_OC)

TPCH28>30us

+2_5V_MEM
           (VPP)

TPLT15<200us

TPLT16>30ms

+3VSUS/+5VSUS

            +1.0VSUS
(VccST / VccPPL)

+1.0VSUS
( VccSTG)

PM_SLP_S3#

PCH CLK Output

PLT_RST#

S0 ->

     EC_ALLSYSPG
(+VCC_CORE_EN)

TPLT17<200us
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