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LED KeyBoard
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USB2.0

Page 56
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Page 13-16
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MS-16H8
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LPC Debug
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DC JACK 
Page 44

Battery Select/Charger

Page 3-8

Page 32-39
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Page 32

Page 33

Page 43

Page 33
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Page 23
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Azalia HD Audio
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Page 56

Camera CONN

Page 43
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eDP
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Intel Kabylake H
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HD Graphic GT2/GT4

BGA 1440

Intel Kabylake PlatformKP02113

Ver:20

USB2.0
Port 7

BQ24780RUYR

Page 44

Page 45

Page 46

Port 11

Port 1

Port 1

Port2

Port 2

Page 30

USB Type C

Page 36

HDMI

eDP Panal
Page 31
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Page 42
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Page 40

Page43

M.2

PCIE3.0

PCIE3.0
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Page 37
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Page 37Page 37
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HeadPhone
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(16H7A)Page 55
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(16H8A)

Page 55

SV3H715
Page 38

Amplifier

Page 55

MicroPhone
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Page 55

in-MIC

Page 43
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Page 46
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Page 47
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Page 47
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Page 52
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Page 48
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PEX_VDD(GPU)
Page 48

NB671GQ

NVVDD(GPU)
Page 49
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TPM
Page 27

Page 30
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PS8330
Page 35

DDID
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CRB Page178

EVT: Add circuit for VCCST_PWRGD power sequence

EVT: follow DG change to 60ohm

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 K¦¸ ¡À5% resistor to enable port

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 ¦¸ ¡À5% pull-down resistor to GND.

PCI Express* Bifurcation

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

0 = PEG wait BIOS for training.

PEG Training

CFG7

Single Buffer

CFG5_JNC
CFG6_JNC

CFG4_JNC

CFG7_JNC

CFG0_JNC
CFG1_JNC
CFG2_JNC

CFG_RCOMP_JNC

H_PREQ_N
H_PRDY_N

H_TDO
H_TDI
H_TMS

H_TRST_N

H_PM_DOWN_R

CPU_VIDALERT_N

H_PROCHOT#H_PROCHOT#_R

H_CATERR#

H_SKTOCC_N

H_SKTOCC_N

H_PROC_SELECT#

H_VCCST_PWRGDH_VCCST_PWRGD_R

H_TCK

H_VCCST_PWRGD_R

H_TRST_N

CFG3_JNC

H_PM_DOWN

+V1.0U_VCCST

+V1.0DX_VCCSTG

+V1.0U_VCCST

+3VSUS

+V1.0U_VCCST

+V1.0U_VCCST+3VSUS

H_PECI22,33
H_PM_DOWN22

H_PLTRST#22
H_PM_SYNC22

H_PWRGD23

CPU_BCLKN21
CPU_BCLKP21

CPU_PCI_BCLKP21
CPU_PCI_BCLKN21

CPU_24MP21
CPU_24MN21

VR_SVID_DATA50
VR_SVID_CLK50
VR_SVID_ALERT#50

EC_PROCHOT#33

IMVP_PROCHOT#44,50

H_THRMTRIP#22

H_SKTOCC_N 21

H_PRDY_N 21
H_PREQ_N 21

PCH_JTAG_TDO 23
PCH_JTAG_TDI 23
PCH_JTAG_TMS 23

PCH_JTAGX 23

DDR_VTT_PG_CTRL47

EC_ALLSYSPG23,33,50

H_TRST_N_R 21
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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
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BP20
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BR23
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BR19
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BP19

CFG[19]
BP22

PROC_PREQ#
BL30

PROC_PRDY#
BP27

VIDSCK
BH32
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BT28
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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

BPM#[1]
BT27
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DDR Channel A DDR Channel B

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_VREF_DQ_DIMMA

+1_2VDIMM

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_DQSP8 9
M_A_DQSN8 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_DQSP8 10
M_B_DQSN8 10

M_B_DQSN0 10

M_B_DQSP0 10

M_A_CB29

M_A_CB69

M_A_CB49

M_A_CB19
M_A_CB09

M_A_CB59

M_A_CB39

M_A_CB79 M_B_CB710

M_B_CB210

M_B_CB610

M_B_CB410

M_B_CB110
M_B_CB010

M_B_CB510

M_B_CB310
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DDR CHANNEL A
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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]
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Near GPUUnder GPU

Design Guide Table14
4x 1u under GPU;
2x 4.7u near GPU;
4x 10u,4 x22u Place bteween GPU and Power Supply

N16P-GX ( PCI-Express Gen3 x16 Interface)

Design Guide Table15
1x 0.1u Under GPU;
1x 1u Near GPU;
1x 4.7u Near GPU;

Place between GPU and Power SupplyUnder GPU Near GPU

Design Guide Table16
1x 0.1u Near GPU;
2x 4.7u Near GPU;

Near GPU

GPU CLK REQ#

0.21A

3.3A

PEX_CLKREQ#

PEX_CLKREQ#

PEG_C_TXP15
PEG_C_TXN15

PEG_C_RXP15

PEG_C_TXP2

PEG_C_RXP1

PEG_C_TXN2

PEG_C_RXP2

PEG_C_RXN1

PEG_C_RXN2

PEX_TSTCLK_OUT#

PEG_C_RXP3

PEG_C_TXP1

PEG_C_RXN3

PEG_C_TXN1

PEX_TSTCLK_OUT

PEG_C_TXP13

PEG_C_TXP7

PEG_C_RXP6

PEG_C_TXN7

PEG_C_RXP7

PEG_C_RXN6

PEG_C_RXN7
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PEG_C_TXP6
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PEG_C_TXN6

PEX_TERMP

PEG_C_RXN15

PEG_C_TXP14

PEG_C_TXN13

PEG_C_TXN14
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GPU_TESTMODE
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PEG_C_TXN10

PEG_C_RXN9

PEG_C_RXN14

NVVDD

+3V3_AON

+3V3_AON
PEX_VDD

PEX_VDD

PCIE_RST#18,24

GFX_REFCLK21
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GPU_CLKREQ# 21

NVVDD_SENSE 48
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?

AM27 PEX_RX15
AN27 PEX_RX15

AK25 PEX_TX15
AL25 PEX_TX15

AP27 PEX_RX14
AP26 PEX_RX14

AJ24 PEX_TX14
AK24 PEX_TX14

AM26 PEX_RX13
AN26 PEX_RX13

AG23 PEX_TX13
AH23 PEX_TX13

AM24 PEX_RX12
AN24 PEX_RX12

AJ23 PEX_TX12
AK23 PEX_TX12

AP24 PEX_RX11
AP23 PEX_RX11

AK22 PEX_TX11
AL22 PEX_TX11

AM23 PEX_RX10
AN23 PEX_RX10

AJ21 PEX_TX10
AK21 PEX_TX10

AM21 PEX_RX9
AN21 PEX_RX9

AG20 PEX_TX9
AH20 PEX_TX9

AP21 PEX_RX8
AP20 PEX_RX8

AJ20 PEX_TX8
AK20 PEX_TX8

AM20 PEX_RX7
AN20 PEX_RX7

AK19 PEX_TX7
AL19 PEX_TX7

AM18 PEX_RX6
AN18 PEX_RX6

AJ18 PEX_TX6
AK18 PEX_TX6

AP18 PEX_RX5
AP17 PEX_RX5

AG17 PEX_TX5
AH17 PEX_TX5

AM17 PEX_RX4
AN17 PEX_RX4

AJ17 PEX_TX4
AK17 PEX_TX4

AM15 PEX_RX3
AN15 PEX_RX3

AK16 PEX_TX3
AL16 PEX_TX3

AP15 PEX_RX2
AP14 PEX_RX2

AJ15 PEX_TX2
AK15 PEX_TX2

AM14 PEX_RX1
AN14 PEX_RX1

AG14 PEX_TX1
AH14 PEX_TX1

AM12 PEX_RX0
AN12 PEX_RX0

AJ14 PEX_TX0
AK14 PEX_TX0

AK13 PEX_REFCLK
AL13 PEX_REFCLK

AK12 PEX_CLKREQ

AJ12 PEX_RST

AJ11 PEX_WAKE

AP29PEX_TERMP

AK11TESTMODE

AG26PEX_PLLVDD

AK26PEX_TSTCLK_OUT
AJ26PEX_TSTCLK_OUT

P83V3AUX_NC

L5GND_SENSE

L4VDD_SENSE
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<0..31>  <32..63>  MEMORY

GDDR5 CMD Mapping Mode H Table

1         17        A3_BA3

2         18        A2_BA0
11        27        A1_A9

10        26        A0_A10

0         16        CS*
8         24        ABI*

5         21        WE*
15        31        CAS*

12        28        RAS*

3         19        A4_BA2

4         20        A5_BA1

13        29        RESET*

14        30        CKE*
9         25        A12_RFU

6         22        A7_A8
7         23        A6_A11

Under GPU

Under GPU

Near GPU

N16P-GX ( Frame Buffer Interface )

Under GPU

FBA CKE L FBB CKE L

FBB CKE H

FBA RST L

FBB RST HFBA RST H

FBB RST L

FBA CKE H

For  N16E-GR colay

For  N16E-GR colay

For  N17P-Q3 colay

FBA_PLLAVDD

FB_CLAMP

FB_DLL_AVDD

FBA_CMD14

FBA_CMD13

FBA_CMD30 FBB_CMD30

FBA_CMD29

FBB_CMD13

FBB_CMD29

FBB_CMD14

FBA_PLLAVDD
FB_VREF

FBA_DEBUG1
FBA_DEBUG0

FBB_DEBUG0
FBB_DEBUG1

FBA_PLLAVDDFB_DLL_AVDD

PEX_VDD

FBVDDQ

FBVDDQ
FBVDDQ

+3V3_NV

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

FBB_D4716

FBB_D4016

FBB_D4216
FBB_D4316

FBA_D713

FBB_D4416

FBB_D4116

FBB_D4516
FBB_D4616

FBB_D3115

FBB_D2415

FBB_D2615
FBB_D2715
FBB_D2815

FBB_D2515

FBB_D2915
FBB_D3015

FBB_D5516

FBB_D4816

FBB_D5016
FBB_D5116
FBB_D5216

FBB_D4916

FBB_D5316
FBB_D5416

FBB_D715

FBB_D6316

FBB_D5616

FBB_D5816
FBB_D5916
FBB_D6016

FBB_D5716

FBB_D6116
FBB_D6216

FBB_D015

FBB_D1515

FBB_D815

FBB_D1015
FBB_D1115
FBB_D1215

FBB_D915

FBB_D1315
FBB_D1415

FBB_D215

FBB_D3916

FBB_D315

FBB_D3216

FBB_D3416
FBB_D3516
FBB_D3616

FBB_D3316

FBB_D3716
FBB_D3816

FBB_D415

FBB_D115

FBB_D515

FBB_D2315

FBB_D1615

FBB_D1815
FBB_D1915
FBB_D2015

FBB_D1715

FBB_D2115
FBB_D2215

FBB_D615

FBA_DBI013

FBA_WCK01 13

FBA_D6314

FBA_WCK01# 13

FBA_D5614

FBA_D5814
FBA_D5914
FBA_D6014

FBA_D5714

FBA_D6114
FBA_D6214

FBA_DBI113

FBA_WCK23 13
FBA_WCK23# 13

FBA_DBI213
FBA_DBI313

FBA_WCK45 14
FBA_WCK45# 14

FBA_DBI414
FBA_DBI514

FBA_WCK67 14

FBA_CMD1 13

FBA_DBI714
FBA_DBI614

FBA_CMD2 13 FBB_CMD1 15
FBB_CMD2 15
FBB_CMD3 15
FBB_CMD4 15
FBB_CMD5 15

FBB_CMD7 15
FBB_CMD8 15
FBB_CMD9 15
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F2 DQ30
F4 DQ29
E2 DQ28
E4 DQ27
B2 DQ26
B4 DQ25
A2 DQ24
A4

DBI2*
D13 EDC2
C13

DQ23
F13 DQ22
F11 DQ21
E13 DQ20
E11 DQ19
B13 DQ18
B11 DQ17
A13 DQ16
A11

VREFD
A10

C227

C
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C
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C
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COMMON
?
INS234898734
M3B

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
H4 A11_A6
H5 BA1_A5

H10 BA2_A4
H11 BA3_A3
K10 BA0_A2
K11 A9_A1

K5 A10_A0
K4

ABI*
J4

CS*
L12 WE*
G12 CAS*

G3 RAS*
L3

C489

C
10

u6
.3

X5
06

03C192

C
47

u6
.3

X5
08

05

NC

NC

NC

NC

NC

NC

NC

NC

NC

x16x32

MIRRORED

NC

COMMON
?
INS234898648
M3D

WCK01*
P5 WCK01
P4

DBI1*
P13 EDC1
R13

DQ15
M13 DQ14
M11 DQ13
N13 DQ12
N11 DQ11
T13 DQ10
T11 DQ9
U13 DQ8
U11

DBI0*
P2 EDC0
R2

DQ7
M2 DQ6
M4 DQ5
N2 DQ4
N4 DQ3
T2 DQ2
T4 DQ1
U2 DQ0
U4

VREFD
U10

C210

C
82
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X0
40
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C
1u
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TPJNC43 C221

C
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C
0.

1u
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C
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add 1k to VDD

Mirrored
COMMON
?
INS234898394
M3C

VSSQ_36
U3 VSSQ_35

U14 VSSQ_34
U12 VSSQ_33

U1 VSSQ_32
R4 VSSQ_31
R3 VSSQ_30

R14 VSSQ_29
R12 VSSQ_28
R11 VSSQ_27

R1 VSSQ_26
N3 VSSQ_25

N14 VSSQ_24
N12 VSSQ_23

N1 VSSQ_22
M5 VSSQ_21

M10 VSSQ_20
K2 VSSQ_19

K13 VSSQ_18
H2 VSSQ_17

H13 VSSQ_16
F5 VSSQ_15

F10 VSSQ_14
E3 VSSQ_13

E14 VSSQ_12
E12 VSSQ_11

E1 VSSQ_10
C4 VSSQ_9
C3 VSSQ_8

C14 VSSQ_7
C12 VSSQ_6
C11 VSSQ_5

C1 VSSQ_4
A3 VSSQ_3

A14 VSSQ_2
A12 VSSQ_1

A1
VSS_14

T5 VSS_13
T10 VSS_12
P10 VSS_11

L5 VSS_10
L10 VSS_9
K14 VSS_8

K1 VSS_7
H14 VSS_6

H1 VSS_5
G5 VSS_4

G10 VSS_3
D10 VSS_2

B5 VSS_1
B10

VDDQ_36
T3VDDQ_35
T14VDDQ_34
T12VDDQ_33
T1VDDQ_32
P3VDDQ_31
P14VDDQ_30
P12VDDQ_29
P1VDDQ_28
N5VDDQ_27
N10VDDQ_26
M3VDDQ_25
M14VDDQ_24
M12VDDQ_23
M1VDDQ_22
L2VDDQ_21
L13VDDQ_20
K3VDDQ_19
K12VDDQ_18
H3VDDQ_17
H12VDDQ_16
G2VDDQ_15
G13VDDQ_14
F3VDDQ_13
F14VDDQ_12
F12VDDQ_11
F1VDDQ_10
E5VDDQ_9
E10VDDQ_8
D3VDDQ_7
D14VDDQ_6
D12VDDQ_5
D1VDDQ_4
B3VDDQ_3
B14VDDQ_2
B12VDDQ_1
B1

VDD_14
R5VDD_13
R10VDD_12
P11VDD_11
L4VDD_10
L14VDD_9
L11VDD_8
L1VDD_7
G4VDD_6
G14VDD_5
G11VDD_4
G1VDD_3
D11VDD_2
C5VDD_1
C10

MF
J1
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X6
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C257
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1

D D

C C

B B

A A

N16P_GX( GDDR5 Frame B-1 )

FBB_SEN0

VPP09_JNC
VPP10_JNC

FBB_ZQ0

FBB_CLK0_R

FBVDDQ

FBVDDQ

FBVDDQ FBVDDQ

FBVDDQ

FBVDDQ

FBVDDQ

FBB_CMD312
FBB_CMD412
FBB_CMD712
FBB_CMD612

FBB_CLK012

FBB_CMD812

FBB_CLK0#12

FBB_CMD912

FBB_WCK0112

FBB_CMD1312
FBB_CMD1412

FBB_D412
FBB_D512

FBB_EDC012
FBB_DBI012

FBB_WCK01#12

FBB_D612
FBB_D712

FBB_D2012
FBB_D2112

FBB_EDC212
FBB_DBI212

FBB_D2212
FBB_D2312

FBB_D1612
FBB_D1712
FBB_D1812
FBB_D1912

FBB_D012
FBB_D112

FBB_WCK2312
FBB_WCK23#12

FBB_CMD1212
FBB_CMD1512

FBB_D212
FBB_D312

FBB_CMD512
FBB_CMD012

FBB_CMD1012
FBB_CMD1112
FBB_CMD212
FBB_CMD112

GPIO10_GDDR5VREF13,18

FBB_D1212
FBB_D1312
FBB_D1412
FBB_D1512

FBB_D812
FBB_D912
FBB_D1012
FBB_D1112

FBB_EDC112
FBB_DBI112

FBB_EDC312
FBB_DBI312

FBB_D2812
FBB_D2912
FBB_D3012
FBB_D3112

FBB_D2412
FBB_D2512
FBB_D2612
FBB_D2712

FBB_VREFC016

Title

Size Document Number Rev

Date: Sheet of
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MS-16H8 20

N17P-Q3_GDDR5 Frame B-1
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Title

Size Document Number Rev
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Title

Size Document Number Rev
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X0
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2
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C206

C
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X5
06

03

C235

C
10

u6
.3

X5
06

03

D

S

G

PQ17

N-2N7002_SOT23-3-RH

C495

C
47

u6
.3

X5
08

05

TPJNC17

C224

C
22

u4
X6

S0
60

3

C391

C
22

u4
X6

S0
60

3

C347

C
0.

1u
10

X0
40

2

add 1k to VSS

Normal
COMMON
?
INS234900466
M5C

VSSQ
U3 VSSQ

U14 VSSQ
U12 VSSQ

U1 VSSQ
R4 VSSQ
R3 VSSQ

R14 VSSQ
R12 VSSQ
R11 VSSQ

R1 VSSQ
N3 VSSQ

N14 VSSQ
N12 VSSQ

N1 VSSQ
M5 VSSQ

M10 VSSQ
K2 VSSQ

K13 VSSQ
H2 VSSQ

H13 VSSQ
F5 VSSQ

F10 VSSQ
E3 VSSQ

E14 VSSQ
E12 VSSQ

E1 VSSQ
C4 VSSQ
C3 VSSQ

C14 VSSQ
C12 VSSQ
C11 VSSQ

C1 VSSQ
A3 VSSQ

A14 VSSQ
A12 VSSQ

A1
VSS

T5 VSS
T10 VSS
P10 VSS

L5 VSS
L10 VSS
K14 VSS

K1 VSS
H14 VSS

H1 VSS
G5 VSS

G10 VSS
D10 VSS

B5 VSS
B10

MF
J1

VDDQ
T3VDDQ
T14VDDQ
T12VDDQ
T1VDDQ
P3VDDQ
P14VDDQ
P12VDDQ
P1VDDQ
N5VDDQ
N10VDDQ
M3VDDQ
M14VDDQ
M12VDDQ
M1VDDQ
L2VDDQ
L13VDDQ
K3VDDQ
K12VDDQ
H3VDDQ
H12VDDQ
G2VDDQ
G13VDDQ
F3VDDQ
F14VDDQ
F12VDDQ
F1VDDQ
E5VDDQ
E10VDDQ
D3VDDQ
D14VDDQ
D12VDDQ
D1VDDQ
B3VDDQ
B14VDDQ
B12VDDQ
B1

VDD
R5VDD
R10VDD
P11VDD
L4VDD
L14VDD
L11VDD
L1VDD
G4VDD
G14VDD
G11VDD
G1VDD
D11VDD
C5VDD
C10

COMMON
?
INS234900140
M5B

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

R42931R
1%

0402

C198

C
1u
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X5

C230

C
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X5
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C233

C
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R40
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TPJNC19

R35
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C239

C
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.3

X5
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R244
121R1%0402
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X0
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C
47

u6
.3

X5
08

05
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C
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X0
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C
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0p
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2

R240
1KR1%0402

TPJNC20

NORMAL

x16

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

x32

COMMON
?
INS234900084
M5A

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

TPJNC18

C407

C
1u

10
X5

R249 40.2R1%0402

NC

x16

NORMAL

NC

NC

NC

NC

NC

NC

NC

x32

NC

GND

COMMON
?
INS234900698
M5D

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

C464
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X6

S0
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C
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D D

C C

B B

A A

N16P_GX( GDDR5 Frame B-2 )

FBB_ZQ1

VPP15_JNC
VPP16_JNC

FBB_CLK1_R

FBB_SEN1

FBVDDQ

FBVDDQ

FBVDDQ

FBVDDQ
FBVDDQ

FBVDDQ
FBVDDQ

FBB_D3412
FBB_D3512

FBB_D3712
FBB_D3612

FBB_EDC412
FBB_DBI412

FBB_D3812
FBB_D3912

FBB_D3212
FBB_D3312

FBB_D5212

FBB_EDC612

FBB_D5312
FBB_D5412

FBB_DBI612

FBB_D4812

FBB_D5512

FBB_D5112
FBB_D5012
FBB_D4912

FBB_CMD2312
FBB_CMD2012

FBB_CMD2712

FBB_CMD2512
FBB_CMD2212

FBB_CMD1912
FBB_CMD1712
FBB_CMD1812

FBB_D4512
FBB_D4412

FBB_D4612
FBB_D4712

FBB_D4312
FBB_D4212
FBB_D4112
FBB_D4012

FBB_EDC512
FBB_DBI512

FBB_WCK4512
FBB_WCK45#12 FBB_WCK6712

FBB_WCK67#12

FBB_CMD2912

FBB_CLK1#12
FBB_CLK112

FBB_CMD3012

FBB_DBI712
FBB_EDC712

FBB_D6112
FBB_D6012

FBB_D5612

FBB_D6312
FBB_D6212

FBB_D5812
FBB_D5712

FBB_D5912

FBB_CMD2412

FBB_CMD2812

FBB_CMD2612

FBB_CMD2112
FBB_CMD3112

FBB_CMD1612

FBB_VREFC015
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TPJNC9
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C
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C342

C
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X5
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COMMON
?
INS234902405
M4B

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
H4 A11_A6
H5 BA1_A5

H10 BA2_A4
H11 BA3_A3
K10 BA0_A2
K11 A9_A1

K5 A10_A0
K4

ABI*
J4

CS*
L12 WE*
G12 CAS*

G3 RAS*
L3

TPJNC10

C205

C
0.

1u
10

X0
40

2

C216

C
1u

10
X5

C199

C
0.

1u
10

X0
40

2

C485

C
1u

10
X5

NC

NC

NC

NC

NC

NC

NC

NC

NC

x16x32

MIRRORED

NC

COMMON
?
INS234902531
M4D

WCK01*
P5 WCK01
P4

DBI1*
P13 EDC1
R13

DQ15
M13 DQ14
M11 DQ13
N13 DQ12
N11 DQ11
T13 DQ10
T11 DQ9
U13 DQ8
U11

DBI0*
P2 EDC0
R2

DQ7
M2 DQ6
M4 DQ5
N2 DQ4
N4 DQ3
T2 DQ2
T4 DQ1
U2 DQ0
U4

VREFD
U10

NC

NC

NC

NC

NC

NC

NC

NC

GND

x32 x16

MIRRORED

NC

COMMON
?
INS234902329
M4A

WCK23*
D5

WCK23
D4

DBI3*
D2 EDC3
C2

DQ31
F2 DQ30
F4 DQ29
E2 DQ28
E4 DQ27
B2 DQ26
B4 DQ25
A2 DQ24
A4

DBI2*
D13 EDC2
C13

DQ23
F13 DQ22
F11 DQ21
E13 DQ20
E11 DQ19
B13 DQ18
B11 DQ17
A13 DQ16
A11

VREFD
A10

add 1k to VDD

Mirrored
COMMON
?
INS234902051
M4C

VSSQ_36
U3 VSSQ_35

U14 VSSQ_34
U12 VSSQ_33

U1 VSSQ_32
R4 VSSQ_31
R3 VSSQ_30

R14 VSSQ_29
R12 VSSQ_28
R11 VSSQ_27

R1 VSSQ_26
N3 VSSQ_25

N14 VSSQ_24
N12 VSSQ_23

N1 VSSQ_22
M5 VSSQ_21

M10 VSSQ_20
K2 VSSQ_19

K13 VSSQ_18
H2 VSSQ_17

H13 VSSQ_16
F5 VSSQ_15

F10 VSSQ_14
E3 VSSQ_13

E14 VSSQ_12
E12 VSSQ_11

E1 VSSQ_10
C4 VSSQ_9
C3 VSSQ_8

C14 VSSQ_7
C12 VSSQ_6
C11 VSSQ_5

C1 VSSQ_4
A3 VSSQ_3

A14 VSSQ_2
A12 VSSQ_1

A1
VSS_14

T5 VSS_13
T10 VSS_12
P10 VSS_11

L5 VSS_10
L10 VSS_9
K14 VSS_8

K1 VSS_7
H14 VSS_6

H1 VSS_5
G5 VSS_4

G10 VSS_3
D10 VSS_2

B5 VSS_1
B10

VDDQ_36
T3VDDQ_35
T14VDDQ_34
T12VDDQ_33
T1VDDQ_32
P3VDDQ_31
P14VDDQ_30
P12VDDQ_29
P1VDDQ_28
N5VDDQ_27
N10VDDQ_26
M3VDDQ_25
M14VDDQ_24
M12VDDQ_23
M1VDDQ_22
L2VDDQ_21
L13VDDQ_20
K3VDDQ_19
K12VDDQ_18
H3VDDQ_17
H12VDDQ_16
G2VDDQ_15
G13VDDQ_14
F3VDDQ_13
F14VDDQ_12
F12VDDQ_11
F1VDDQ_10
E5VDDQ_9
E10VDDQ_8
D3VDDQ_7
D14VDDQ_6
D12VDDQ_5
D1VDDQ_4
B3VDDQ_3
B14VDDQ_2
B12VDDQ_1
B1

VDD_14
R5VDD_13
R10VDD_12
P11VDD_11
L4VDD_10
L14VDD_9
L11VDD_8
L1VDD_7
G4VDD_6
G14VDD_5
G11VDD_4
G1VDD_3
D11VDD_2
C5VDD_1
C10

MF
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C
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A A

N16P-GX ( Display IF)
IFP C Native HDMI OR DP

DAC A VGA

IFP E/F Dual Link TMDS DVI-I

IFP A/B LVDSDual Link

DACA_VDD I2CA_SCL
I2CA_SDA

+3V3_NV
+3V3_AON

Title

Size Document Number Rev

Date: Sheet of

MICRO-STAR INT'L CO.,LTD.

MS-16H8 20

N17P-Q3_Display IF

17 63Wednesday, October 26, 2016

Title

Size Document Number Rev
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Title
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IFPC TXD0

ALL PINS NC FOR GF117

6/18 IFPC

TXD0

TXD1
TXD1

TXD2

TXC
TXC

DVI/HDMI DP

ALL PINS NC FOR GM108 EXCEPT GPIO15

TXD2

I2CW_SCL
I2CW_SDA

GM107
IFPCD_RSET

?
COMMON

G1J

AF6 IFPC_IOVDD

AF7 IFPC_PLLVDD

AF8 IFPC_RSET

P2GPIO15

AK1IFPC_L0
AJ1IFPC_L0

AJ3IFPC_L1
AJ2IFPC_L1

AH3IFPC_L2
AH4IFPC_L2

AG5IFPC_L3
AG4IFPC_L3

AG3IFPC_AUX
AG2IFPC_AUX

DVI-DL DVI-SL/HDMI DP

ALL PINS NC FOR GM108 EXCEPT GPIO18/19
ALL PINS NC FOR GF117

8/18 IFPEF

I2CY_SDA
I2CY_SCL

TXD0

TXD2

TXD0

TXC
TXC

TXD0

TXD2
TXD2

TXD1

TXD0
TXD0

TXD1

TXC
TXC

HPD_F

TXD0

TXD1

I2CY_SDA

TXC
TXC

TXD3

TXD4
TXD4

TXD5
TXD5

IFPF

TXD3

I2CZ_SCL
I2CZ_SDA

HPD_E

TXD1

IFPE

HPD_E

TXD2
TXD2 TXD2

NC FOR GK208

NC FOR GK208

NC FOR GK208

NC FOR GK208

I2CY_SCL

TXD1
TXD1

COMMON
?

G1L

AC8 IFPF_IOVDD

AC7 IFPE_IOVDD

AD6 IFPEF_RSET

AB8 IFPEF_PLLVDD

P3GPIO19

AE3IFPF_L0
AE4IFPF_L0

AF4IFPF_L1
AF5IFPF_L1

AD4IFPF_L2
AD5IFPF_L2

AG1IFPF_L3
AF1IFPF_L3

AF3IFPF_AUX
AF2IFPF_AUX

R1GPIO18

AD2IFPE_L0
AD3IFPE_L0

AD1IFPE_L1
AC1IFPE_L1

AC2IFPE_L2
AC3IFPE_L2

AC4IFPE_L3
AC5IFPE_L3

AB3IFPE_AUX
AB4IFPE_AUX

4/18 DACA

GM108GK107/GK208
GM107

NC

GF117 GK107/GK208
GM107

NC

NC

NC

NC

NC

NC

NC

TSEN_VREF

GF117

NC

GM108/GF117

GM108

GK107
GM107/GK208

COMMON
?

G1N

AP8 DACA_RSET

AP9 DACA_VREF

AG10 DACA_VDD

AL9DACA_BLUE

AL10DACA_GREEN

AK9DACA_RED

AN9DACA_VSYNC
AM9DACA_HSYNC

R5I2CA_SDA
R4I2CA_SCL

ALL PINS NC FOR GM108 EXCEPT GPIO14

(GK208/GM107)
DP

ALL PINS NC FOR GF117

DPA_L3
DPA_L3

5/18 IFPAB

IFPAB

LVDS

DPA_L2
DPA_L2

DPA_L1
DPA_L1

DPA_L0

DPB_L3
DPB_L3

DPB_L2
DPB_L2

DPB_L1
DPB_L1

DPB_L0
DPB_L0

DPA_L0

COMMON
?

G1I

AG9 IFPB_IOVDD

AG8 IFPA_IOVDD

AH8 IFPAB_PLLVDD

AJ8 IFPAB_RSET

N4GPIO14

AK8IFPB_TXD7
AL8IFPB_TXD7

AN8IFPB_TXD6
AM8IFPB_TXD6

AM7IFPB_TXD5
AL7IFPB_TXD5

AP6IFPB_TXD4
AP5IFPB_TXD4

AJ9IFPB_TXC
AH9IFPB_TXC

AJ6IFPA_TXD3
AH6IFPA_TXD3

AL6IFPA_TXD2
AK6IFPA_TXD2

AN5IFPA_TXD1
AM5IFPA_TXD1

AP3IFPA_TXD0
AN3IFPA_TXD0

AM6IFPA_TXC
AN6IFPA_TXC

GK107/GK208

I2CX_SCL

DVI/HDMI
GM107

NC

ALL PINS NC FOR GF117

ALL PINS NC FOR GM108 EXCEPT GPIO17

IFPD

TXC
TXC

TXD1
TXD1

TXD2

7/18 IFPD

I2CX_SDA

TXD2

DP

TXD0
TXD0

COMMON
?

G1K

AG6 IFPD_IOVDD

AG7 IFPD_PLLVDD

AN2 IFPD_RSET

M6GPIO17

AM1IFPD_L0
AM2IFPD_L0

AM3IFPD_L1
AM4IFPD_L1

AL3IFPD_L2
AL4IFPD_L2

AK4IFPD_L3
AK5IFPD_L3

AK3IFPD_AUX
AK2IFPD_AUX

C490

X_
C

1u
6.

3X
6S

04
02

-H
F

TXC

TXD2
TXD2

TXD1
TXD1

TXD0IFPG TXD0

9/18 IFPG

DPDVI/HDMI

GK107/GK208/GF117
ALL PINs XVDD FOR GM108/

TXC

?

G1M

COMMON

AA7 IFPG_IOVDD

AA6 IFPG_RSET

AA8 IFPG_PLLVDD

AA1IFPG_L0
Y1IFPG_L0

AA2IFPG_L1
AA3IFPG_L1

Y2IFPG_L2
Y3IFPG_L2

AA4IFPG_L3
AA5IFPG_L3

R270

X_
2.

2K
R

04
02

C487

X_
C

0.
1u

10
X0

40
2

R245
X_0R1%0402

R268

X_
2.

2K
R

04
02
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5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

External EEPROM

M31-2006E02-M24

From EC

R237

R259

0x0,4.99kohm Pull Down R242

R263

GDDR5

GB4B-128

0x1436

Do no stuff

49.9kohm pull up to +3V3_AON

0x0,4.99kohm Pull Down

MULTISTRAP_REF_GND,40.2K PD to GND

0x3,Samsung 8G, 20kohm Pull Down K4G80325FB-HC03

0x4,Micron 8G, 24.9kohm Pull Down MT51J256M32HF-60:A

Do no stuff

Do no stuff

Do no stuff

R264

R254

R258

R246

R265

R248

Item

R255

N17P-Q3
Strap Mode

Device ID

Package

ROM_SI

Memory Type

ROM_SO

Strap0

ROM_SCLK

Strap1

Strap2

Strap3

Strap4

R48

Location

I/O

100K PU 3V3_AON

Catastrophic over temp

10K PU 3V3_AON

100K PU 3V3_AON

FB Enable GC62.0

Memory Voltage Control

Panel Backlight PWM

Panel power Enable

Panel Backlight Enable

GPU Power Sequence for GC2.0

GPU Wake for GC2.0

3D Vision L/R Signal

SYS Side PCIE reset monitor

Thermal ALERT

Hot plug dectect for IFPA

Hot plug detect for IFPC

Pin Name Normal function I/O Functional Description

GPIO0 GC6_FB_EN O

GPIO1 MEM_VDD_CTL O

GPIO2 NC LCD_BL_PWM O

GPIO3 NC LCD_PWR_EN O

GPIO4 NC LCD_BL_EN O

GPIO5 GC6_PWR_EN O

GPIO6 GPU_EVENT* I

GPIO7 NC 3DStereo/Debug O

GPIO8 SYS_PEX_RST_MON* I

GPIO9 Therm_Alert*/ERR I/O

GPIO10 GDDR5VREF Memory VREF ControlO

GPIO11 GPIO11_GPUVID GPU Core VDD PWM control signalO

GPIO12 GPU_ACIN AC power detectI

GPIO13 FBVREF_PSI# Phase SheddingO

GPIO14 NC I

GPIO15 NC I

GPIO16 NC O

GPIO17 NC I

GPIO18 NC I

GPIO19 NC I

GPIO21 GPU_PEX_RST_HOLD_GPU#

Hot plug detect for IFPD

Hot plug detect for IFPE

Hot plug detect for IFPF

GPU PCIe self-reset contrl

10K PD

PU,PD to set

100K PD

100K PD

100K PD

10K PU 3V3_AON

10K PU 3V3_AON

100K PD

10K PU 3V3_AON

10K PU 3V3_AON

OVER OVERT

O

100K PD

For  N16E-GR colay

R275

R275

N16P-GX ( GPIO/STRAP)

GPU_OVERT#

ROM_SCLK_G

ROM_CS_GR

STRAP1

XTAL_OUTBUFF

JTAG_TCK

GPU_PLLVDD_VID_SP

I2CS_SCL

XTALIN

I2CS_SCL

ROM_SCLK_G

STRAP2

JTAG_TMS

I2CS_SDA

XTALOUT

MULTI_STRAP_REF0_GND

STRAP0

XTAL_SSIN

STRAP3

ROM_CS_G

JTAG_TDI

GFX_ALERT#

ROM_SI_G

STRAP4

ROM_SO

JTAG_TRST#
JTAG_TDO

GPIO12_GPU_ACIN

I2CS_SDA

ROM_SI_G
ROM_SCLK_GR

ROM_CS_G

PLLVDD

ROM_SI_GR

ROM_SO

GPIO8_PEX_RST_MON#

GPIO10_GDDR5VREF

GPIO0_GC6_FB_EN_R

GPIO6_GPU_EVENT

GPU_PLLVDD_VID_SP

GPIO21_GPU_PEX_RST_HOLD_GPU#

GPIO0_GC6_FB_EN_R

GPU_OVERT#
GPIO12_GPU_ACIN

I2CC_SCL_G
I2CC_SDA_G

I2CB_SCL_G
I2CB_SDA_G

MEM_VDD_CTL

GPIO6_GPU_EVENT

+3V3_NV

+3V3_AON

+3V3_NV

PEX_VDD

+3V3_NV+3V3_NV

+3V3_AON

+3V3_AON

+3V3_AON

+3V3_AON

+3V3_AON

+3V3_AON

+3VRUN
+3V3_AON+3VRUN

+3V3_AON

+3VRUN
+3V3_AON

+3V3_AON+3VRUN

+3V3_AONSMB_CPU_DATA23,33

DGPU_PWRGD 11,20,24,33

SMB_CPU_CLK23,33

GPIO13_FBVREF_PSI# 48

GPIO10_GDDR5VREF 13,15
GPIO11_GPUVID 48

OVERT# 33

PCIE_RST#11,24

GPU_ACIN133

EC_PROTECT_PWR 33

GPU_PLLVDD12

GPIO0_GC6_FB_EN20,24

GPIO5_GC6_PWR_EN 20

GPIO6_GPU_EVENT_FBCLAMP23

GPIO8_PEX_RST_MON# 24

GPIO21_GPU_PEX_RST_HOLD_GPU# 24

MEM_VDD_CTL 49
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X
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X
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X
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R51

100KR0402

C504

C0.1u16Y0402

R272
X_34.8KR1%0402

R276

X
_4

.9
9K

R
1%

04
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L6
30L5A-10-RH

R252

X
_4

.9
9K

R
1%

04
02

R280

2.
2K

R
04

02

R278
10KR0402

R57

X
_2

.2
K

R
04
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R49
10KR0402

R256 33R0402

Y1
27MHz
1 2

TPJNC56

R61

100KR0402

C468

C
10

u6
.3

X
5R

06
03

R63
10KR0402

R255

X
_2

0K
R

1%
04

02

Q15

DMN65D8LDW-7

D1

G2
S2

D2

G1
S1

R54
10KR0402

Q2
N-FDV301NG

DS

R237

4.
99

K
R

1%
04

02

R59
X_10KR0402

R45

10
K

R
1%

04
02

R246

X
_4.99K

R
1%

0402

R260 0R0402

TPJNC15

C64
C22p50N0402

C802
C0.01u16X70402

GPIO8

GF117
GK107GM107/GM108

GK208

11/18 MISC1

GK107/GK208/GF117

NC

GPIO16
NC
NC

NC

GPIO8
GPIO20
GPIO16

GK208 GF117 GK107

NC
NC

NC

GM108
GM107

GF117
GK107/GK208
GM107/GM108

NC

?

G1R

COMMON

AN11 JTAG_TRST
AP12 JTAG_TDO
AM11 JTAG_TDI
AP11 JTAG_TMS
AM10 JTAG_TCK

K3 THERMDP

K4 THERMDN

M1 OVERT

P1GPIO21
P4GPIO20
R8GPIO16
M4GPIO13
N3GPIO12
M5GPIO11
L1GPIO10
M2GPIO9
L3GPIO8
N8GPIO7
M7GPIO6
L7GPIO5
P7GPIO4
P5GPIO3
L6GPIO2
M3GPIO1
P6GPIO0

R6I2CB_SDA
R7I2CB_SCL

R3I2CC_SDA
R2I2CC_SCL

T3I2CS_SDA
T4I2CS_SCL

R
52

10
K

R
04

02

R259

X
_2

0K
R

1%
04

02

R243

10
K

R
1%

04
02

R261

10KR0402

R262
10KR0402

R50
10KR0402

R265

X
_2

0K
R

1%
04

02

C448

C
0.

1u
10

X
04

02

Q3

N-FDV301N

G

D S

R264

X
_45.3K

R
1%

0402

R55

X
_2

.2
K

R
04

02

C480

C
47

u6
.3

X
5R

08
05

R274

33R0402

R
27

1
10

0K
R

04
02

L7
300L500mA-250

U23

MX25L2006EM1I-12G-RH
M31-2006E02-M24

CS#
1

SO
2

WP#
3

GND
4

VCC
8

HOLD#
7

SCLK
6

SI
5

C478

C
0.

1u
10

X
04

02

R257 33R0402

R275

20
K

R
1%

04
02

R
53

10
K

R
04

02

R248

X
_2

0K
R

1%
04

02

R269

X
_2

.2
K

R
04

02

R263
49.9KR1%0402

C459

C
0.

1u
10

X
04

02

Q13
X_N-FDV301NG

DS

12/18 XTAL_PLL

NC

GF117
GM108

GK107/GK208
GM107

COMMON
?

G1P

H1 XTAL_SSIN

AD7 VID_PLLVDD

AE8 SP_PLLVDD
AD8 PLLVDD

H2XTAL_OUT

J4XTAL_OUTBUFF

H3 XTAL_IN

R242
4.99KR1%0402

Q1

N-FDV301N

G

D S

R253

X_0R0402

R48
40.2KR1%0402

R283

2.
2K

R
04

02

C63
C22p50N0402

TPJNC14

R47
10KR0402

R254

X
_4.99K

R
1%

0402

R273

10KR1%0402

GM107
GM108GF117

GK107/GK208

NC

NC
NC

NC

13/18 MISC2

COMMON
?

G1Q

J1 MULTI_STRAP_REF0_GND

J3 STRAP4
J5 STRAP3
J6 STRAP2
J7 STRAP1
J2 STRAP0

L2BUFRST

H4ROM_SCLK
H7ROM_SO
H5ROM_SI

H6ROM_CS

R67
10KR0402

R282 X_0R1%0402
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3

3

2

2

1

1

D D

C C

B B

A A

4x 0.1u Under GPU;
1x 1u Near GPU;
1x 4.7u Near GPU;

Near GPUUnder GPU

58 A

Near GPU (Close to XVDD BALLS)

Under GPU

4x 0.1u Under GPU;
4x 1u Near GPU;
4x 4.7u Near GPU;
4x 22u Near GPU

Near GPU

N16P-GX( Power & GND )

GPU FBVDD
Decoupling

7x 22u near GPU
5x 4.7u near GPU

8x 1u Under GPU;
15x 4.7u Under GPU

Under GPU

FB_GND_SENSE

FBVDDQ

FBVDDQ

NVVDD

NVVDD

FBVDDQ

+3V3_NV

+3V3_AON

FB_VDDQ_SENSE 49
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C353

C
1u

6.
3X

50
40

2-
H

F

17/18 GND_2/2

NC for 4-Lyr cards

Optional CMD GNDs (2)

COMMON
?

G1F

AG11 GND

T22 GND
T20 GND
T2 GND

T18 GND
T17 GND
T15 GND
T13 GND
R23 GND
R21 GND
R19 GND
R16 GND
R14 GND
R12 GND
P22 GND
P20 GND
P18 GND
P17 GND
P15 GND
P13 GND
N7 GND
N5 GND

N33 GND
N32 GND
N30 GND
N28 GND
N23 GND
N21 GND
N2 GND

N19 GND

W32GND_OPT
C16GND_OPT

AH11GND

Y23GND
Y21GND
Y19GND
Y16GND
Y14GND
Y12GND
W28GND
W22GND
W20GND
W18GND
W17GND
W15GND
W13GND
V23GND
V21GND
V19GND
V16GND
V14GND
V12GND
U23GND
U21GND
U19GND
U16GND
U14GND
U12GND
T7GND
T5GND
T32GND
T28GND

C477

C
22

u4
X

6S
06

03

C424

C
4.

7u
6.

3X
6S

C417

C
4.

7u
6.

3X
6S

C414

C
4.

7u
6.

3X
6S

C218

C
10

u6
.3

X
70

80
5

C412

C
4.

7u
6.

3X
6S

16/18 GND_1/2

G1E

?
COMMON

AM22 GND
AM19 GND
AM16 GND
AM13 GND

AL5 GND
AL33 GND
AL32 GND
AL30 GND
AL28 GND
AL26 GND
AL24 GND
AL23 GND
AL21 GND
AL20 GND
AL2 GND

AL18 GND
AL17 GND
AL15 GND
AL14 GND
AL12 GND
AK7 GND

AK10 GND
AJ7 GND
AH7 GND
AH5 GND

AH33 GND
AH32 GND
AH30 GND
AH29 GND
AH28 GND
AH24 GND
AH22 GND
AH2 GND

AH19 GND
AH16 GND
AH13 GND
AH10 GND

AE7 GND
AE5 GND

AE33 GND
AE32 GND
AE30 GND
AE28 GND
AE2 GND

AC22 GND
AC20 GND
AC18 GND
AC17 GND
AC15 GND
AC13 GND

AB7 GND
AB5 GND

AB32 GND
AB30 GND
AB28 GND
AB23 GND
AB21 GND
AB2 GND

AB19 GND
AB16 GND
AB14 GND
AB12 GND
AA22 GND
AA20 GND
AA18 GND
AA17 GND
AA15 GND
AA13 GND

A33 GND
A2 GND

N16GND
N14GND
N12GND
M22GND
M20GND
M18GND
M17GND
M15GND
M13GND
K7GND
K5GND
K33GND
K32GND
K30GND
K28GND
K2GND
G7GND
G5GND
G33GND
G32GND
G30GND
G3GND
G28GND
G25GND
G22GND
G2GND
G19GND
G16GND
G13GND
G10GND
F7GND
F28GND
E7GND
E5GND
E25GND
E22GND
E10GND
D33GND
D31GND
D2GND
C7GND
C28GND
C25GND
C22GND
C19GND
C13GND
C10GND
B7GND
B4GND
B34GND
B31GND
B28GND
B25GND
B22GND
B10GND
B1GND
AP33GND
AP2GND
AN7GND
AN4GND
AN34GND
AN30GND
AN25GND
AN22GND
AN19GND
AN16GND
AN13GND
AN10GND
AN1GND
AM25GND
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POWER
CONFIGURABLE

CHANNELS

10/18 XVDD

G1H

?
COMMON

Y8XVDD
Y7XVDD
Y6XVDD
Y5XVDD
Y4XVDD
W8XVDD
W7XVDD
W5XVDD
W4XVDD

W3XVDD
W2XVDD
V8XVDD
V7XVDD
V6XVDD
V5XVDD
V4XVDD
V3XVDD
V2XVDD

V1XVDD
U8XVDD
U7XVDD
U6XVDD
U5XVDD
U4XVDD
U3XVDD
U2XVDD
U1XVDD
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VDD33 3V3MISC

3V3MISC

GK208

GF117

VDD33

PINS

DO NOT

THESE

18/18 NC/VDD33

CONNECT

GM107
GM108

GK107

COMMON

G1O

?

T8 DNU
AL11 DNU

AJ5 DNU
AJ4 DNU
AC6 DNU

V32 NC
H31 NC
D26 NC
D23 NC
D20 NC
D19 NC
C15 NC

AJ28 NC

M8VDD33
L8VDD33

K83V3_AON
J83V3_AON
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14/18 NVVDD

G1G

?
COMMON

Y22 VDD
Y20 VDD
Y18 VDD
Y17 VDD
Y15 VDD
Y13 VDD

W23 VDD
W21 VDD
W19 VDD
W16 VDD
W14 VDD
W12 VDD
V22 VDD
V20 VDD
V18 VDD
V17 VDD
V15 VDD
V13 VDD
U22 VDD
U20 VDD
U18 VDD
U17 VDD
U15 VDD
U13 VDD
T23 VDD
T21 VDD
T19 VDD
T16 VDD
T14 VDD
T12 VDD
R22 VDD
R20 VDD
R18 VDD
R17 VDD
R15 VDD
R13 VDD
P23 VDD
P21 VDD
P19 VDD
P16 VDD
P14 VDD
P12 VDD
N22 VDD
N20 VDD
N18 VDD
N17 VDD
N15 VDD
N13 VDD
M23 VDD
M21 VDD
M19 VDD
M16 VDD
M14 VDD
M12 VDD

AC23 VDD
AC21 VDD
AC19 VDD
AC16 VDD
AC14 VDD
AC12 VDD
AB22 VDD
AB20 VDD
AB18 VDD
AB17 VDD
AB15 VDD
AB13 VDD
AA23 VDD
AA21 VDD
AA19 VDD
AA16 VDD
AA14 VDD
AA12 VDD

C416

C
1u

10
X

5

C333

C
0.

1u
10

X
04

02

R227 60.4R1%0402

GK107/
GK208/

FBVDDQ
FBVDDQ

GM107/GM108
GF117

FBVDDQ
FBVDDQ
FBVDDQ
FBVDDQ
FBVDDQ
FBVDDQ

15/18 FBVDDQ

G1D

?
COMMON

W33 FBVDDQ_AON
W30 FBVDDQ_AON
W27 FBVDDQ_AON
V27 FBVDDQ_AON
H16 FBVDDQ_AON
H15 FBVDDQ_AON
E16 FBVDDQ_AON
B16 FBVDDQ_AON

Y27 FBVDDQ
T33 FBVDDQ
T30 FBVDDQ
T27 FBVDDQ
R27 FBVDDQ
P27 FBVDDQ
N27 FBVDDQ
M27 FBVDDQ
L27 FBVDDQ
H9 FBVDDQ
H8 FBVDDQ

H24 FBVDDQ
H23 FBVDDQ
H22 FBVDDQ
H21 FBVDDQ
H20 FBVDDQ
H19 FBVDDQ
H18 FBVDDQ
H14 FBVDDQ
H13 FBVDDQ
H12 FBVDDQ
H11 FBVDDQ
H10 FBVDDQ
E19 FBVDDQ
E13 FBVDDQ
B19 FBVDDQ
B13 FBVDDQ

AG27 FBVDDQ
AF27 FBVDDQ
AE27 FBVDDQ
AD27 FBVDDQ
AC27 FBVDDQ
AB33 FBVDDQ
AB27 FBVDDQ
AA30 FBVDDQ
AA27 FBVDDQ

H25FB_CALTERM_GND

H27FB_CAL_PU_GND

J27FB_CAL_PD_VDDQ

F2FB_GND_SENSE

F1FB_VDDQ_SENSE
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40
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nVIDIA Power Sequence Control 3V3_NV -> NVVDD, PEX_VDD -> FBVDDQ -> DGPUPWRGD

1A

DGPU_Power Control

Discharge Circuit

PEX_VDD_EN

add PLT_RST# to avoid 3V3_NV Leakage

Disable GC6

Disable GC6

+3V3_NV NVVDD_EN

FBVDDQ_ON DGPU_PWRGD

DIS_3V3_NV DIS_PEX_VDD

NVVDD_EN#

DIS_NVVDD

DGPU_PWR_EN#

D
G

PU
_PW

R
_EN

DIS_FBVDDQDIS_3V3_AON

PLT_RST#_NV
PLT_RST#_N

GPIO5_GC6_PWR_EN#

NVVDD_PWRGD

GPIO5_GC6_PWR_EN

GPIO5_GC6_PWR_EN#

NVVDD_EN

+3V3_NV
FBVDDQ

PEX_VDD
NVVDD

+3V3_AON
+3V3_NV

+3V3_NV

GND

GND
GND

GND GND GND

GND GND

GND

+3VSUS

+3VSUS

GND

GND

GND GND

PWR_SRC
PWR_SRC

GND

GND

+3V3_NV

+3V3_NV +3V3_AON

+3VSUS+3VSUS

+3VSUS

FBVDDQ

+3VSUS

GND

+3VSUS

GND

+3V3_AON

GPIO0_GC6_FB_EN18,24
FBVDDQ_ON 33,49

DGPU_PWR_EN#20,21

NVVDD_EN 48

DGPU_PWR_EN# 20,21

PEG_RST#24

RUND35,36,45,47
GPIO5_GC6_PWR_EN18

NVVDD_PWRGD48
DGPU_PWRGD 11,18,24,33

FBVDDQ_PG49

PEX_VDD_EN 49
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R34 X_0R0603

R62
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PR107
X_470KR1%0402

R58
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D

S

G PQ51
N-2N7002_SOT23

D

S

G PQ37
N-2N7002_SOT23

D

S
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33R0402

R41
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D

S

G

Q4

N-2N7002_SOT23-3

PR222 10KR1%0402

PR106
X_100KR0402

R66 10KR0402

U6

APL3512ABI-TRG_SOT23-5

VO
1

GND
2

EN
3

SS
4

VIN
5

R65
100KR0402

D

S

G PQ33
N-2N7002_SOT23

PR221
10KR1%0402

PC121
X_C0.1u25X50402

Y

B

A

VCC

GND

U8

SN74LVC1G32DBVR_SOT23_5

1

2

3

4

5

D

S
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C0.1u16X70402

C510 X_C0.1u16X70402

D

S

G PQ19
N-2N7002_SOT23

MSI　CONFIDENTIAL 

60000121　weilu(盧
偉) 

RD(C)2016123015004客
戶

服
務

部 

孫
飛(60010839)



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

SKL-H Server¤~¦³

Signal GPIO Assignment

DGPU_PWR_EN#

DGPU_PWROK

DGPU_HOLD_RST#

GPP_G22

NA

GPP_F22

CPUDPB_HPD

PCH_2_CPU_TRIGGER

CLK_GLAN_REQ#

XTAL24_IN_JNC

GPU_CLKREQ#

CLK_GLAN_REQ#

CPUDPB_SCL

XCLK_RBIAS

CPUDPC_HPD

PGDMON_JNC

GPU_CLKREQ#

XTAL24_OUT_JNC

XTAL24_IN_JNC

MIMI_PCIE_REQ#

RTCX1JNC

CLK_M2A_REQ#
CLK_M2B_REQ#

CLK_M2A_REQ#

CPUDPB_SDA

PCH_PRDYN_JNC

RTCX2JNC

CARD_CLKREQ#

XTAL24_OUT_JNC

TBT_CLKREQ#

CARD_CLKREQ#

TBT_CLKREQ#
CLK_M2B_REQ#

PCH_PREQN_JNC

MIMI_PCIE_REQ#

DGPU_HOLD_RST#

DGPU_PWR_EN#

EDP_HPD

CPUDPD_HPD

CPUDPB_SDA

CPUDPB_SCL

+3VRUN

+1.0VSUS

+3VSUS

+3VRUN

+3VRUN

+3VRUN

CPUDPC_SCL 29
CPUDPC_SDA 29CPUDPB_HPD29

EDP_HPD31

CPU_2_PCH_TRIGGER_R 7

CLK_GLAN_PCIE3P 40
CLK_GLAN_PCIE3N 40

H_TRST_N_R 3

CPU_BCLKP3
CPU_BCLKN3

GFX_REFCLK# 11

CPUDPC_HPD29

GFX_REFCLK 11

PCH_2_CPU_TRIGGER_R 7

CPU_24MP3
CPU_24MN3

CLK_M2B_PCIE8N 42
CLK_M2B_PCIE8P 42

CLK_MINI_PCIE4P 43
CLK_MINI_PCIE4N 43

CPU_PCI_BCLKP 3
CPU_PCI_BCLKN 3

CLK_CARD_PCIE2P 34
CLK_CARD_PCIE2N 34

H_SKTOCC_N 3

CLK_M2A_PCIE7N 42
CLK_M2A_PCIE7P 42

DGPU_HOLD_RST# 24

GPU_CLKREQ#11

TBT_CLKREQ#29

CLK_TBT_PCIE5P 29
CLK_TBT_PCIE5N 29

H_PREQ_N 3
H_PRDY_N 3

DGPU_PWR_EN# 20

CLK_M2A_REQ#42
CLK_M2B_REQ#42

CLK_GLAN_REQ#40

CPUDPD_HPD35
CPUDPD_SCL 35
CPUDPD_SDA 35

CARD_CLKREQ#34

MIMI_PCIE_REQ#43
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C74 C16p50N0402

R98 10KR0402

R79 100KR0402

R85
10MR1%0402

SPT-H_PCH
?

?
5 OF 12REV = 1.3

U10E

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

R82 2.7KR1%0402

R365 X_10KR0402

Y2
24MHZ12p_S-RH

1
23

4

R295 100KR0402

R4852.2KR0402

TPJNC63

C69 C12p50N0402

R97 10KR0402

R372 10KR0402

SPT-H_PCH

REV = 1.3 10 OF 12
?

?
U10J

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

R4862.2KR0402

C72 C12p50N0402

R336 X_10KR0402
R70 0R0402

SPT-H_PCH ?

?
7 OF 12REV = 1.3

U10G

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

R333 10KR0402

R83
1MR1%0402

R325 10KR0402

R351 X_10KR0402

R101 10KR0402

R81 0R0402

R350 10KR0402

Y3
32.768KHZ12.5p_S-RH-25 1

2

R338 10KR0402

R290 100KR0402
R289 100KR0402

R72 30R0402

R92 10KR0402

C73 C16p50N0402
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HM170 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

NC

NC
EPF021

Device Note
USB

USB 3.0

14

USB 3.0 Port 1

USB 3.0 Port 2

16H7A1

2
3

4

5
6

7
8

9
10

11

12
13

WLAN

WebCam

USB 2.0

NC

NC
NC

16H7A

NC

NC

1

2

USB3.0_2

Alpine Ridge
EVT: Add R716 for USB2_ID not support dual role ,
shall be connected to GND

USB_1
PCIE 9-12 (M2)

EVT: R668 unstuff for EC control only

PCIE 17-20 (M2)

EPF LED

Webcam

LAN

WLAN

HDDWLAN

USB3.0_1

CardReader

USB_2

NC

NC

Device
WLAN

NC

CardReader
LAN

Alpine Ridge

M.2 SSD 1

NC
NC

NC

HDD

M.2 SSD 2

PCIE_TBT_TX8P_JNC

PCIE_TBT_TX5N_JNC

PCH_THERMTRIP#

CL_RSTN_JNC

PCH_SCI#

GPP_F13

INT_SERIRQ

PCIE_TBT_TX7P_JNC

PCIE_TBT_TX6N_JNC

PCIE_CARD_TXN_JNC

CL_CLK_JNC

USB_OC

PCIE_RCOMPP

GPP_F12

PCH_NMI#

PCIE_TBT_TX7N_JNC

PCIE_TBT_TX6P_JNC

H_PM_SYNC_R

CLK_PCI_KBC_R

PCIE_TBT_TX8N_JNC

PCIE_CARD_TXP_JNC

VBUS_SENSE

CL_DATA_JNC

PCIE_TBT_TX5P_JNC

PCIE_RCOMPN

OTG_ID_JNC

PCH_PECI

USB2_COMP

SUS_STAT#_JNC

PCIE_MINI_TXN_JNC
PCIE_MINI_TXP_JNC

PCIE_GLAN_TXN_JNC
PCIE_GLAN_TXP_JNC

CLKOUT_BLF

L_LDRQ0#

+3VRUN

+3VSUS

PCIE_MINI_RXP43
PCIE_MINI_RXN43

LAD0 27,33
LAD1 27,33

PCIE2_M2_RX19N42

PCIE2_M2_TX19P42
PCIE2_M2_TX19N42
PCIE2_M2_RX19P42

USB_P10P 43

PCIE2_M2_RX20N42

PCIE2_M2_TX20P42
PCIE2_M2_TX20N42
PCIE2_M2_RX20P42

LAD2 27,33

PCIE1_M2_RX10N 42

PCIE1_M2_TX10P 42
PCIE1_M2_TX10N 42
PCIE1_M2_RX10P 42

SSD2_CFG 42

DMI_RXN15

DMI_RXN05

DMI_RXN25

DMI_RXN35

DMI_TXN25

DMI_TXN35

USB_P1N 39
USB_P1P 39
USB_P2N 39
USB_P2P 39

H_PECI 3,33

PCIE1_M2_RX12N42

PCIE1_M2_TX12P42
PCIE1_M2_TX12N42
PCIE1_M2_RX12P42

SATA0_M2_RX9N 42

SATA0_M2_TX9P 42

USB_P10N 43

LAD3 27,33

H_PM_SYNC 3

SATA0_M2_TX9N 42

H_PLTRST# 3

USB3_TX2_N39

USB3_RX2_N39
USB3_TX2_P39

USB3_RX2_P39

CLK_PCI_KBC 33

USB3_TX1_N39
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0 - Enable TCO

EC delay 100ms

EVT: Add R715 pull high +3VSUS

GPP_B11(GPO)

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

CRB 330K / Check List 1M

EVT: Add R714 for EC load code

EVT: Reserve R717 for MOW request (double check)

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

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

EVT: Add GPP_G16/G12 connect to AR

EVT: R641/R642 unstuff

GPP_D9 (GPI)

Server Only

EVT: remove ROM socket

GPP_B20 (GPO)

Disable GC6

SPI_CLK_R

SPI_MOSI_R

SPI_CS0#

GPP_B18

PCH_INTRUDER#

GPP_G14

SPI_MISO

SPI_MOSI

SPI_CS1#

PLT_RST#

SPI_HOLD#

SPI_WP#

BBS_STRAP

SPI_HOLD#_R

SPI_MISO_R

PME#_JNC

SPI_CLK

SPI_CS0#

SPI_MOSI_RSPI_MOSI

SPI_CLK

PLT_RST#

SPI_WP#_R

SPI_MISO_R

SPI_CS0#

SPI_MISO

SPI_WP#_R

SPI_MOSI
SPI_WP#

SPI_HOLD#

SPI_CLK_R

SPI_MISO

PEG_RST#
GPIO8_PEX_RST_MON#_R

DGPU_PWRGD

SPI_HOLD#_R

+3VSUS

RTCVCC

+3VSUS

+3VSUS

+3VSUS

+3VSUS

+VCCSPI

+VCCSPI+VCCSPI

+VCCSPI

+3VSUS

+3VSUS +VCCSPI
+3VSUS

+3VRUN

PCIE_M2_RST# 42

TPM_RST# 27

WLAN_RST# 43

LAN_RST# 40

LPC_RST# 33

PCIE_CARD_RST# 34

TBT_FORCE_PWR 29

TBT_RST# 29

VCCSPI_EN33

GPIO0_GC6_FB_EN 18,20

SPI_MISO33
SPI_MOSI33

KBSMI#33

SPI_CLK33

PCIE_RST# 11,18

SCI_WAKE_UP# 33

BT_CIO_PLUG_EVENT_N 29

SPI_CS0#33

GPIO8_PEX_RST_MON# 18

DGPU_HOLD_RST#21

GPIO21_GPU_PEX_RST_HOLD_GPU#18

PEG_RST# 20

DGPU_PWRGD11,18,20,33
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TPJNC27

R114 10KR0402
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R96
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JNC15 X_0402
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Y
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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
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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

R103 X_10KR0402

Q19
X_N-2N7002_SOT23-3

G

D
S

R104 15R0402

R332 X_10KR0402

R105
X_1KR0402

R330 10KR0402

RN3

8P4R-15R0402

1
3
5
7

2
4
6
8

C566
X_C0.1u10X70402

R321
X_100KR0402

C622 X_C0.1u10X70402

R305 1MR0402
R112X_10KR0402

VCC

GND
U28A

NC7WZ17P6X_NL_SC70-6

1

2
5

6

U9

GD25B64CSIGR-HF
M31-25B6412-GA0
SIC8_SST_S2A

CS#
1

SO
2

IO2
3

VSS
4

SI
5SCLK
6IO3
7VCC
8

R84
10KR0402

A

B

VCC

GND

Y

U29

NC7S08P5X_SC70

1

2
4

5
3

TPJNC65

TPJNC32

R113X_10KR0402

R331 0R0805

JNC8 X_0402

Q20
X_P-AO3415_SOT23-3G

DS

VCC

GND

U28B
NC7WZ17P6X_NL_SC70-6

3

2
5

4

C640 X_C0.1u10X70402

JNC12 X_0402

EC13
X_C10p50N0402
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7mA

238mA

2.899A

491mA

45mA

117mA

1.458A

29mA

60mA

78mA

1mA

195mA

DCPDSW_1V

VCC_RTCEXT

+1.0VSUS

+3VSUS

+1.0VSUS

+3VSUS

+1.0VSUS

+3VSUS

+1.0VSUS

+3VSUS

+3VSUS

+3VSUS

+1.0VSUS

+3VSUS

+3VSUS

+3VRUN
RTCVCC

+1.0VSUS_PHY

+1.0VSUS

+1.0VSUS
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+
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C330u2.5SO

1
2
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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

C577 C10u6.3X50603

C556
C1u6.3X50402

C607 C10u6.3X50603

C573 C1u6.3X50402
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VSS
AD8

VSS
AE18

VSS
AE20
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AL17
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VSS
AM15
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AP11
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AT15
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AT9

VSS
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 EMI & ESD

spec not support

Type C

INTEL request 0201 package

VCC1V8D_TBTA_LDO

TBTA_DBG_CTL1

TBTA_DPSRC_AUXP

VCC1V8A_TBTA_LDO

TBTA_USB2_N_T_C
TBTA_USB2_N_B_C
TBTA_USB2_P_B_C

TBTA_USB2_P_T_C
TBTA_CC1

TBTA_DEBUG1_JNC

TBTA_USB2_N_T

TBTA_ACE_GPIO6

TBTA_HD2CA_P0

TBTA_SS

TBTA_CA2HD_N1

TBTA_DEBUG4_JNC

TBTA_SBU2

TBTA_CC2

TBTA_DBG_CTL2

TBTA_DPSRC_AUXN

TBTA_LDO_BMC

TBTA_HD2CA_P1

TBTA_SBU1

TBTA_ROSC_JNC

TBTA_DEBUG2_JNC

ACE_I2C_SDA2
ACE_I2C_SCL2

TBTA_SBU2

TBTA_SBU1

TBTA_ACE_GPIO7

TBTA_CA2HD_N0

TBTA_CA2HD_P0

TBTA_ACE_GPIO2

TBTA_I2C_IRQ2Z

TBTA_DEBUG3_JNC

TBTA_MRESET_JNC

TBTA_UART_RX_JNC

TBTA_CC2
TBTA_CC1

TBTA_HD2CA_N1

TBTA_USB2_N_B
TBTA_USB2_P_B

ACE_I2C_SDA2
ACE_I2C_SCL2

TBTA_HD2CA_N0

TBTA_USB2_P_T

TBTA_CA2HD_P1

TBTA_ACE_GPIO3

TBTA_ACE_GPIO0

TBTA_I2C_IRQ2Z

TBTA_ACE_GPIO7

TBTA_ACE_GPIO0

TBTA_ACE_GPIO6

TBTA_USB2_P_T_C

TBTA_USB2_N_T_C

TBTA_USB2_N_B_C

TBTA_USB2_P_B_C

TBTA_USB2_P_T

TBTA_USB2_N_T

TBTA_USB2_N_B

TBTA_USB2_P_B

TBTA_USB2_P_T_C

TBTA_USB2_N_T_C

TBTA_USB2_N_B_C

TBTA_USB2_P_B_C

TBTA_ACE_GPIO0

TBTA_ACE_GPIO3

TBTA_ACE_GPIO1

TBTA_ACE_GPIO1

TBTA_CC1

TBTA_SBU1

TBTA_SBU2

TBTA_CC2

TBTA_VBUS

VCC3V3_FLASH

TBTA_VBUS_L

TBTA_VBUS

VCC3V3_FLASH

+3VRUN

TBTA_VBUS

+3VRUN

VCC3V3_FLASH

+5VRUN

TBTA_VBUS

VCC_HV_SYS

+3VRUN

VCC3V3_TBTA_SX

+3VSUS

VCC3V3_FLASH

TBTA_DPSRC_AUXP29
TBTA_DPSRC_AUXN29 TBT_RESET_N 29

TBT_EE_DO29

TBTA_CA2HD_N129

TBTA_HPD29

TBTA_I2C_INT29

TBTA_LSTX29
TBTA_LSRX29

TBT_EE_CLK29

TBT_I2C_SDA29
TBT_I2C_SCL29

TBT_EE_DI29

TBT_EE_CS_N29

TBTA_HD2CA_P029
TBTA_HD2CA_N029

TBTA_USB2_D_P29
TBTA_USB2_D_N29

TBTA_CA2HD_P0 29
TBTA_CA2HD_N0 29

TBTA_CA2HD_P129
TBTA_HD2CA_N1 29
TBTA_HD2CA_P1 29
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27

28

29

30

31

32

33

34

eDP_Rx_0P

H_GND

eDP_AUX_CH_P 

35

36

37

38

39

40

LCD_GND

LCD_GND

LCD_GND

LCD logic and driver ground(0V)

LCD logic and driver ground(0V)

LCD logic and driver ground(0V)

HPD signal pin

Backlight ground(0V)

Backlight ground(0V)

LCD_GND

eDP_HPD

BL_GND

BL_GND

BL_GND Backlight ground(0V)

BL_GND

BL_ENABLE

Backlight ground(0V)

Backlight enable

System PWM signal input

I2C-bus Data

BL_PWM_DIM

SDA

SCL

BL_PWR

BL_PWR

BL_PWR

BL_PWR

HSYNC HSYNC output from Tcon

Backlight power (5~21V)

Backlight power (5~21V)

Backlight power (5~21V)

Backlight power (5~21V)

I2C-bus Clock

True Signal Link Lane 1

WP1

H_GND

eDP_Rx_3N

eDP_Rx_3P

H_GND

eDP_Rx_2N

eDP_Rx_2P

eDP_Rx_1N

H_GND

eDP_Rx_1P

eDP_Rx_0N

H_GND

Complement Signal Link Lane 3

LCD logic and driver ground(0V)

Pin No Symbol Description

2

3

4

5

6

7

8

9

10

11

12

EEPROM Write Protect(Keep open)

13

14

15

16

17

18

19

20

21

22

23

24

25

High Speed Ground(0V)

True Signal Link Lane 3

High Speed Ground(0V)

Complement Signal Link Lane 2

True Signal Link Lane 2

H_GND

Complement Signal Link Lane 1

H_GND

Complement Signal Link Lane 0

True Signal Link Lane 0

H_GND

True Signal Aux Channel

Complement Signal Aux Channel

H_GND

LCD logic and driver power

LCD logic and driver power

LCD logic and driver power

LCD logic and driver power

LCD Test Port

eDP_AUX_CH_N

H_GND

LCD_VCC

LCD_VCC

LCD_VCC

TEST

LCD_VCC

Place Close eDP Connector

eDP CONN
LCD Module Pin Define

(Backlight enable)
(Backlight PWM)

(LCD PWM)

TX0

TX2

TX1

TX3 AUX

Reserve for EMI

Backlight

Pannel Device Logic Power

tss=2mxVinxCss

tss=6.6ms

1.5A

1.4A

Hall Switch

Pannel  Power

VSS_3512

BL-ON

EDP_TX3_DP_C

EDP_TX2_DP_C

EDP_TX3_DN_C

EDP_TX2_DN_C

EDP_TX1_DN_C
EDP_TX1_DP_C

EDP_TX0_DN_C
EDP_TX0_DP_C

EDP_BKLTCTL

EDP_AUX_DP_C
EDP_AUX_DN_C

PWR_SRC_EDP

EDP_TEST_JNC

BL-ON

EDP_HSYNC_JNC

EDP_HPD

EDP_TX0_DN_C

EDP_TX0_DP_C

EDP_AUX_DN_C

EDP_AUX_DP_C

EDP_TX1_DN_C

EDP_TX2_DN_C

EDP_TX1_DP_C

EDP_TX2_DP_C

EDP_TX3_DN_C

EDP_TX3_DP_C

LID#

+3VRUN

+3VSUS

+3V_LCD

+3V_LCD

+3VSUS

GND

GND

GND

GND

GND

GND

GND

GND

GND GND

GND

GND

GND

GND

GND

GND

PWR_SRC PWR_SRC_EDP

PWR_SRC_EDP

EDP_BKLTEN22

EDP_TX3_DP5
EDP_TX3_DN5

EDP_TX2_DN5

EDP_TX1_DN5

EDP_TX2_DP5

EDP_TX1_DP5

EDP_TX0_DN5
EDP_TX0_DP5

EDP_AUXN5
EDP_AUXP5

LID#33

EDP_BKLTCTL22

EDP_VDDEN22

EDP_HPD21

PANEL_POWER_ON33
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TO EC

TO EC

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

LED Driver IC(EPF021J) 

Pin12 & Pin13 have diff branch

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

ConnChip

ConnChip

ConnChip ConnChip

Conn

Chip

LED KB FLASH ERROR

D_LED3_G

D_LED2_B

D
_L

ED
3_

B

D_LED1_G

D_LED1_B

D_LED2_G

D_LED1_R

D_LED3_R

D_LED2_R

X_IN_EPF021J

EPF021_RST

EPF021J_TX_JNC
EPF021J_RX_JNC

X_OUT_EPF021J

LED1_G

LE
D

3_
B

LED2_G

LED1_B

LED3_R

LED1_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_PWM1

KB_PWM

D_LED1_G
D_LED2_B
D_LED2_R

D_LED1_B
D_LED1_R

D_LED3_G

D_LED2_G
D_LED3_B
D_LED3_R

KB_PWM_EN

KB_PWM1
KB_PWM

+3VSUS

+3VSUS

+3VSUS

+3VSUS

+5VSUS_KB

+3VSUS

GND

GND

GND

GND

GND

GND

GND

GNDGND

GND

GND

GND

GND

GND

GND

GND

GND

GND GND

GND GND

+3VSUS

GND

GND

+5VSUS

GND

GND

GND

+3VSUS

USB_P7N 22

USB_P7P 22

BATDATA_M33,44
BATCLK_M33,44

EPF021_RST 33

EPF021_OPMODE 33

HP_L_ADC 37

HP_R_ADC 37

DIMM_ON_2V533,46

Title

Size Document Number Rev

Date: Sheet of

MICRO-STAR INT'L CO.,LTD.

MS-16H8 20

LED Driver IC

32 63Wednesday, October 26, 2016

Title

Size Document Number Rev

Date: Sheet of

MICRO-STAR INT'L CO.,LTD.

MS-16H8 20

LED Driver IC

32 63Wednesday, October 26, 2016

Title

Size Document Number Rev

Date: Sheet of

MICRO-STAR INT'L CO.,LTD.

MS-16H8 20

LED Driver IC

32 63Wednesday, October 26, 2016

C149 X_C0.1u10X70402

C175 X_C10p50N0402

FPC15
FPC12P-B-0.5PITCH_WHITE

N5A-12F0200-H06

1
2
3
4
5
6
7
8
9

10
11
12

13
14

R418 10R0603

R472 4.7KR0402

Q28

NN-BSS138DW-7-F_SOT363

D1

G2
S2

D2

G1
S1

Q26
NN-BSS138DW-7-F_SOT363

D
1

G
2

S
2

D
2

G
1

S
1

R419 10R0603

C772 C0.1u10X70402

R162
100KR0402

Q10

NN-BSS138DW-7-F_SOT363

D1

G2
S2

D2

G1
S1

U36

P-AO3415_SOT23

G

DS

R420 16.9R1%0805

R163
100KR0402

R408 10R0603

R406
4.7KR0402

R169
10MR1%0402

R421 10R0603

R148 X_0R0402

R476
X_4.7KR0402

Y5
24MHZ12p_S

1
23

4

R157
100KR0402

R423 16.9R1%0805

Q27

NN-BSS138DW-7-F_SOT363

D1

G2
S2

D2

G1
S1

R422 10R0603

TPJNC38 R484
X_4.7KR0402

C777
C1u10X70603

EL5

X_CMC-L12-9008100

4

3

1

2

R483
4.7KR0402

C722
C0.1u10X70402

C173 C15p50N0402

C775
C0.1u10X70402

EPF021J

U20 EPF021J

B07-F021J14-EB3 P
4(

2)
1

P
4(

3)
2

P
3(

0)
3

P
3(

1)
4

P
3(

4)
5

P
3(

5)
6

V
S

S
A

7

A
D

C
(3

)
8

A
D

C
(2

)
9

A
D

C
(1

)
10

A
D

C
(0

)
11

V
R

E
FH

12

V
D

D
A

13

D
P

14

D
N

15

R
S

Tb
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

P
0(

7)
34

P
4(

6)
35

P
4(

7)
36

V
D

D
37

V
S

S
38

X
_I

N
39

X
_O

U
T

40
S

P
L_

C
LK

41
S

P
L_

D
O

42
S

P
L_

D
I

43
P

8(
0)

44
P

8(
1)

45
P

8(
2)

46
P

8(
3)

47
P

S
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

P
0(

6)
33

C172 C15p50N0402

R158
100KR0402

TPJNC39

C776
C10u6.3X50603

A

B

VCC

GND

Y

U16

NC7S08P5X_SC70

1

2
4

5
3

Q25

NN-BSS138DW-7-F_SOT363

D1

G2
S2

D2

G1
S1

R478
4.7KR0402

R409
100KR0402

C174 X_C10p50N0402

R417 10R0603

C690
C1u10X70603

R404 16.9R1%0805

MSI　CONFIDENTIAL 

60000121　weilu(盧
偉) 

RD(C)2016123015004客
戶

服
務

部 

孫
飛(60010839)



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Keyboard conn

ALLSYSPG

KBC/EC/uP (ENE9028)

EVT: KBIN add 10K pull high to +3VALW for EC request

MotherBoard ID

PU/PD

EVT: default pull high

SW Debug (LPC)

ED before RC
RC and R Close SW

Hardware Reset

 GPIO   Output
Current

 GPIO00   8~16mA
 GPIO01   8~16mA
 GPIO04   8~16mA
 GPIO05   8~16mA
 GPIO07   8~16mA
 GPIO0B   2~4/8~16mA
 GPIO0C   2~4/8~16mA
 GPIO0F   8~16mA
 GPIO19   8-16mA
 GPIO1A   2~4/8~16mA
 GPIO1D   8-16mA
 GPIO25   2~4/8-16mA
 GPIO37   2~4/8-16mA
 GPIO4C   8-16mA
 GPIO4D   2~4/8~16mA
 GPIO52   2~4/8~16mA
 GPIO53   2~4/8~16mA
 GPIO54   2~4/8~16mA
 GPIO55   2~4/8~16mA

GPIO57   8~16mA
 GPIO58   2~4/8~16mA
 GPIO59   8~16mA
 GPIO5A   8~16mA
 GPIO5B   8~16mA
 GPIO5C   8~16mA
 GPIO5D   8~16mA
 GPIO5E   8~16mA

GPXIOA08 8~16mA
GPXIOA09 8~16mA
GPXIOA10 8~16mA
GPXIOA11 8~16mA
GPXIOD06 8~16mA

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

KBOUT16
KBOUT17

KBOUT0

KBOUT3
KBOUT2
KBOUT1

KBOUT6
KBOUT5
KBOUT4

KBOUT7

KBOUT9
KBOUT8

KBOUT11
KBOUT10

KBOUT14
KBOUT13
KBOUT12

KBOUT15

EC_SCL

EC_SDA

KBOUT5

KBOUT0

KBOUT2
KBOUT1

KBOUT7

KBOUT3
KBOUT4

KBOUT6

KBOUT13
KBOUT14

KBOUT12

KBOUT10

KBOUT15

KBOUT8
KBOUT9

KBOUT11

KBOUT17
KBOUT16

MB_ID

EC_GA20

EC_GA20

EC_SCL

KBSMI#

EC_CLKRUN#

KBRST#

EC_RST#

KBSCI#

KBIN7

KBIN4

KBIN6

KBIN5

KBIN0
KBIN1
KBIN2
KBIN3

BATDATA_M
BATCLK_M

RSMRST#

EC_SDA

KBRST#
MB_ID

H_PECI_R

EC_ALLSYSPG

LPC_FRAME#
LAD3
LAD2
LAD1
LAD0

INT_SERIRQ
LPC_RST#

FWH_ID0

RST_SW#

EC_CLKRUN#

SUSCLK_RC

EC_XOUT

E
C

_X
O

U
T_JN

C

EC_XIN

KBIN4

KBIN7

KBIN5
KBIN6

KBIN0

KBIN3

KBIN1
KBIN2

PWR_SW#_R

GND

GND

+3VALW

+3VRUN

+3VRUN

+3VALW

+3VALW

+3VALW

+3VALW

+3VRUN
+5VRUN

GND

GND

GND

+3VALW

GND

GND

GND

GND GND

GND GND

EC_SDA 36
EC_SCL 36

DIMM_ON_2V532,46

HDMI_HPD_EC 36

PANEL_POWER_ON31

EC_PROCHOT# 3

VCCSPI_EN 24

EC_ALLSYSPG 3,23,50

VCCIO_PWRGD52

DIMM_ON_1V2 47

TB_STAR#44

SPI_MISO24
SPI_MOSI24
SPI_CLK24
SPI_CS0#24

CPUFAN_PWM 28
GPUFAN_PWM 28

SMB_CPU_DATA 18,23
SMB_CPU_CLK 18,23

AC_OK 44
ADP_ICC 44

L_LDRQ0#22
CLK_PCIF_PORT8022

INT_SERIRQ22,27

LAD022,27
LAD122,27

LPC_FRAME#22,27
CLK_PCI_KBC22

LAD322,27
LAD222,27

KBRST#22
KBSCI#22

LPC_RST#24

AC_CTL44
FLASH_SECURITY23

BT_PWR_ON43
CAMERA_ON#43

CPUFAN_FB28
GPUFAN_FB28

BATT_EN44
BAT_IN#44

LID#31
SUSPWROK46

TP_DATA43
TP_CLK43

WLAN_PWRON43

BATDATA_M32,44
BATCLK_M32,44

EPF021_RST32
EPF021_OPMODE32

SUSCLK23

SUSPWRACK 23

EC_MUTE# 37,38,39
EAPD 37

SUS_ON 45

LED_WLAN# 39
LED_CHARGE# 39
LED_BATLOW# 39
AC_PRESENT 23

PWR_SW# 39

RUN_ON 45
PM_PWRBTN# 23

H_PECI 3,22

KBSMI# 24

SCI_WAKE_UP# 24
EC_PCH_PWROK 23

RSMRST# 23
PM_SLP_S3# 23,29,47,52
PM_SLP_S4# 23,47

LED_NUM# 39
LED_CAP# 39
DGPU_PWRGD 11,18,20,24

FBVDDQ_ON20,49

DGPU_LED_ON39 UMA_LED_ON 39

EC_CLKRUN#23

LED_ACPI# 39

LED_BLUETOOTH#39

EC_PROTECT_PWR 18
OVERT# 18

GPU_ACIN1 18
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ED1
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SW1
SW-TACTB1-4PS5

N71-0100560-D02

1

2 4

3

M
E

C
1

M
E

C
2

ER5
X_22R0402

R173 0R0402

LPC I/F

POWER/GROUND

SMBUS

AD/DA

SDI

FAN&PWM

IKB

ESB

CIR

SPI FLASH

PS2 I/F

UART
LED

U19

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
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RTS5250 Colay RTS5249

N5J-24F0030-TB4

CARD_3V3: 800mA
SD_VDD2: 200mA

CardReader ( RTS5250)

Close Connector EMI

SD3.0 1.8V
SD4.0 1.2V

30mils

80mils
1.2A

300mA

Close Chip

Close Chip

Power Trace
Pin11(3V3_IN) / Pin 12(CARD_3V3)trace fixed width is 40
mils (minimum)

Pin27(3V3aux) / Pin 13(SD_VDD2)trace fixed width is 30
mils (minimum)

Pin10(AV12) / Pin 14(DV12S) / Pin 18(DV33_18) / Pin
24(SDREG2)trace fixed width is 20 mils (minimum)

Keep the trace routing lengths is limit to 200 mils
Pin 9(RREF)trace fixed width is 12 mils (minimum)

Keep the trace routing lengths is limit to 200 mils
Via size: Pad >= 28 mils , Finished hole >= 16 mils.

M
S

_I
N

S
#_

C
R

SD_LN0_P

SD_D2

SD_LN0_M

SD_D3

SD_RCLK_M

SD_LN1_P

SD_RCLK_P

SD_LN1_M

W
A

K
E

#_
C

R

SD_CD#
SD_CMD
SD_CLK
SD_WP

SD_LN1_P

PCIE_CR_RXP

S
D

_V
D

D
2

D
V

12
S

DV33_18

SDREG2

A
V

12

SD_CLK_R

SD_RCLK_P

SD_D2_R

DV33_18

R
R

E
F

SD_D3_R
SD_CMD_R

SD_D0_R

SD_CLK

SD_D3
SD_D2

AV12

SD_CMD

S
D

_L
N

0_
P

SDREG2

S
D

_C
D

#

SD_D1_R SD_RCLK_M

SD_LN1_M

DV12S

C
A

R
D

_3
V

3

S
D

_L
N

0_
M

S
D

_W
P

PCIE_CR_RXN

SD_D2_R

SD_D3_R

SD_CMD_R

SD_D0_R

SD_D1_R

G
P

IO
_C

R

CARD_3V3
SD_VDD2

+3VRUN+3VRUN

+3VRUN

CARD_3V3 SD_VDD2

GND

GND GND GND
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LANE0 LANE1

Check OK for Discharge

LANE2

Close pin 25, 32, 36

LANE3
EMI Close Connector

Display Port

R Close Connector

Configuration pin for automatic EQ and AUX interception; Internal pull down at ~150k Ohm, 3.3V I/O.
   L: default, automatic EQ enable & AUX interception enable
   H: automatic EQ disable & AUX interception enable
   M: automatic EQ disable & AUX interception disable, no pre-emphasis, 600mVpp swing

Configuration pin for auto test and input offset cancellation, 3.3V IO, internal pull up at ~150K Ohm
   H: default, auto test disable & input offset cancellation enable
   L: auto test enable & input offset cancellation enable
   M: auto test disable & input offset cancellation disable

Programmable input equalization levels; Internal pull down at ~150k Ohm, 3.3V I/O.
   L: default, LEQ, compensate channel loss up to 12dB @ HBR2
   H: HEQ, compensate channel loss up to 15dB @ HBR2
   M: LLEQ, compensate channel loss up to 5dB @ HBR2

W>20mils

HPD_SNK Have internal Pull down 150kohm.
No problem with Leakage from DP device

Close chip CAD_SNK Have internal Pull down 1Mohm.

0.75A

Avoid DP Leakage W>20mils

3 Level Input:
   L: LOW
   H: HIGH
   M: VDD33/2, connect both pull-up and pull-down resistors

Close pin 1, 6, 12

The DP_PWR and RETURN pins of the 
box-to-box connectors must support the 
maximum current rating of 500mA.
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HDMI Connector

HDMI Repeater

TX0TX1

TX2CLK

EMI Close Connector

An HDMI Source shall have +5V Power signal 
over-current protection of no more than 0.5A.

Avoid HDMI Leakage

W>20mils

HDMI_CLKP

SDADDC

+5VRUN_HDMI_R
HP_DET

SCLDDC

HDMI_TX2P

HDMI_TX2N

HDMI_TX1N

HDMI_TX0N
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Close Pin38Close Pin25

EMI

EMI(RADIATION SOLUTION)

Internal Speaker Conn

Internal Mic

AMP

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

AVDD5V

DVDD
Close Codec

Close Codec

Close Codec

Close Codec

PIN 37 - VREFO

ALC892

ALC898 Stuff

NC
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Av

21.6dB 1
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6dB

X

15.6dB 1
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GAIN0 GAIN1

For APA2031

10dB
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1
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MIC_L

PC_BEEP

SPDIFO_R

JDREF

MIC-VREFO-R
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REGREF

FRONT_SPK_L
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To 16H8A(Audio CONN/USB3.0) 

To 16H8C (Power Board)

To 16H8B(LED Board) 

BTB CONN

EMI

EMI

Same Side

ESD

S3 Breath
S0 No activeLED_WLAN#

LED_ACPI#

LED_HDD#

LED_BLUETOOTH#

LED_CAP#

LED_NUM#

LED_CHARGE#

LED_BATLOW#

MIC_JD

MIC_IN_L

MIC_IN_R

EARPHONE_L

FRONT_JD

EARPHONE_R

BACK_SPK_L

EC_MUTE#

SPDIFO
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LED_HDD

LED_HDD#
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+5VSUS

GND

GND

GND

GND

GND

GND

+3VSUS

+3VSUS

LED_CHARGE#33
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GIGA LAN(AR8171)

EMI

2KV

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

LED1:
SWR-------HIGH
LDO--------LOW
The chip have internal pull-up

PIN 38  (LAN_LED0)

AR8161\71

E2400 Stuff
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HDD  GEN3  Repeater

HDD (With Repeater)

BTB Connecter

TI SN75LVCP601RTJR HW Setting

+3VRUN:80mA

Over 1A

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)

R_SATA3TXN

R_SATA3TXP

R_SATA3RXN
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PCIE1_M2_TX10N_C
PCIE1_M2_TX10P_C

GND

+3VSUS

GND GNDGND

+3VRUN
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CAMERA

Click Pad

EMI

20Mil

WLAN /Camera/ClickPad/FP

EMI
WLAN

Same Side

Close Connector

40Mil

40Mil

Pin 1
Pin 2Pin 3
Pin 4Pin 5
Pin 6Pin 7
Pin 8Pin 9
Pin 10Pin 11
Pin 12Pin 13
Pin 14Pin 15
Pin 16Pin 17
Pin 18Pin 19
Pin 20Pin 21
Pin 22Pin 23

GND
USB_D+
USB_D-
GND
Module Key
Module Key
Module Key
Module Key
N/C
N/C
N/C
N/C

Module Key
Module Key
Module Key
Module Key

3.3V
3.3V
LED1#

LED2#
GND
N/C
N/C

Pin 24Pin 25
Pin 26Pin 27
Pin 28Pin 29
Pin 30Pin 31
Pin 32Pin 33
Pin 34Pin 35
Pin 36Pin 37
Pin 38Pin 39
Pin 40Pin 41
Pin 42Pin 43
Pin 44Pin 45
Pin 46Pin 47
Pin 48Pin 49
Pin 50Pin 51
Pin 52Pin 53
Pin 54Pin 55
Pin 56Pin 57
Pin 58Pin 59
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N/C (SUSCLK (32kHz) for DSx)
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BT_EN (W_DISABLE2#)
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3.3V
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For two vender on 1.0
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PDM_DATA_CONN
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USB_P11N_R

PDM_CLK_CONN

USB_P11N_R
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USB_P10N

+3VRUN

+3VRUN
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+5VRUN

+3VRUN

+3VRUN

+3VRUN

GND GND

GND GND GNDGND

GND GND GND GND

GND
GNDGND

GND

GND

GND

GND

GND

GND

GND

GND
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PDM_CLK_CONN37
PDM_DATA_CONN37
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Battery Select

Battery Charger

Battery Select/Charger

EVT: PR166 remove

hybrid power boost mode

Battery EC OFF/ON

BATTERY Connector

BATTERY IN

X7R

EMI

IDCHG_JNC

C_PROCHOT#

PMOM_JNC

C_VCC

CLK_SMB_JNC

DAT_SMB_JNC

C_ILIM

DL_CHARGER

BATPRES#_JNC

DH_CHARGER

C_BATSRC

LL_CHARGER

CMPIN_JNC

BATT_EN#

AC_OK

Z3101

+DC_IN

BATCLK_M_R

BATDATA_M_R

BATT_EN#

BATCLK_M_R

BATDATA_M_R

+VBATA

+3VALW

+VBATA_1

BQ24780_AGND

BQ24780_AGND

BQ24780_AGND

SDC_IN+ PWR_SRC

BQ24780_AGNDBQ24780_AGND

BQ24780_AGND

BQ24780_AGND

+3VALW

BQ24780_AGND

BQ24780_AGND

+3VALW

+VBATA_1

BQ24780_AGND

+VBATADC_IN+

BQ24780_AGND

DC_IN+

DC_IN+

+VBATA_1

SDC_IN+

PWR_SRC

GND

GND

+VBATA

+3VALW

GND

GND

GND
GND

GND GND

AC_OK33

ADP_ICC33

BATCLK_M32,33,44

TB_STAR#33

IMVP_PROCHOT#3,50

BATDATA_M32,33,44

PMON50

AC_CTL33

BATT_EN 33

BATCLK_M32,33,44

BATDATA_M32,33,44

BAT_IN#33
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EMI
40 ohm

45 ohm

50 ohm

80 ohm

85 ohm

88 ohm

90 ohm

100 ohm

EMI/ Impedence
Impedence Connector No PN

RFI

RFI

RFI

EMI modify 1.0 20150718

L1_6.5mil_40_Ohm

L1_DIFF_4.5/4/4.5_80ohm+
L1_DIFF_4.5/4/4.5_80ohm-

L3_5mil_40_Ohm L10_5mil_40_Ohm

L1_5.5mil_45_Ohm L3_4mil_45_Ohm L5_4mil_45_Ohm L10_4mil_45_Ohm L12_5.5mil_45_Ohm

L3_3mil_50_Ohm L5_3mil_50_Ohm L10_3mil_50_Ohm L12_4mil_50_OhmL1_4mil_50_Ohm

L3_DIFF_4.5/7/4.5_80ohm+
L3_DIFF_4.5/7/4.5_80ohm-

L5_DIFF_4.5/7/4.5_80ohm+
L5_DIFF_4.5/7/4.5_80ohm-

L10_DIFF_4.5/7/4.5_80ohm+
L10_DIFF_4.5/7/4.5_80ohm- L12_DIFF_4.5/4/4.5_80ohm-

L12_DIFF_4.5/4/4.5_80ohm+

L1_DIFF_4.5/4.5/4.5_85ohm+
L1_DIFF_4.5/4.5/4.5_85ohm- L3_DIFF_4/6.5/4_85ohm-

L3_DIFF_4/6.5/4_85ohm+ L5_DIFF_4/6.5/4_85ohm+
L5_DIFF_4/6.5/4_85ohm- L10_DIFF_4/6.5/4_85ohm-

L10_DIFF_4/6.5/4_85ohm+ L12_DIFF_4.5/4.5/4.5_85ohm+
L12_DIFF_4.5/4.5/4.5_85ohm-

L1_DIFF_4.5/6/4.5_88ohm-
L1_DIFF_4.5/6/4.5_88ohm+ L3_DIFF_3.5/4.5/3.5_88ohm+

L3_DIFF_3.5/4.5/3.5_88ohm- L10_DIFF_3.5/4.5/3.5_88ohm-
L10_DIFF_3.5/4.5/3.5_88ohm+

L1_DIFF_4/6/4_90ohm-
L1_DIFF_4/6/4_90ohm+ L3_DIFF_3.5/5.5/3.5_90ohm+

L3_DIFF_3.5/5.5/3.5_90ohm-
L5_DIFF_3.5/5.5/3.5_90ohm+
L5_DIFF_3.5/5.5/3.5_90ohm- L10_DIFF_3.5/5.5/3.5_90ohm-

L10_DIFF_3.5/5.5/3.5_90ohm+ L12_DIFF_4/6/4_90ohm+
L12_DIFF_4/6/4_90ohm-

L1_DIFF_3.5/7.5/3.5_100ohm+
L1_DIFF_3.5/7.5/3.5_100ohm-

L3_DIFF_3/10/3_100ohm+
L3_DIFF_3/10/3_100ohm-

L5_DIFF_3/10/3_100ohm+
L5_DIFF_3/10/3_100ohm- L10_DIFF_3/10/3_100ohm-

L10_DIFF_3/10/3_100ohm+ L12_DIFF_3.5/7.5/3.5_100ohm+
L12_DIFF_3.5/7.5/3.5_100ohm-
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GND2_GND4

GND4_GND6

GND4_GND6
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TRIPOD:   PD0-16H8120-T53

EMI

GND GND GND GND

GND GND GND GND

GND GND

GND GND GND

GND GND GND

Title

Size Document Number Rev

Date: Sheet of

MICRO-STAR INT'L CO.,LTD.

MS-16H8 20

Screw/ME

54 63Wednesday, October 26, 2016

Title

Size Document Number Rev

Date: Sheet of

MICRO-STAR INT'L CO.,LTD.

MS-16H8 20

Screw/ME

54 63Wednesday, October 26, 2016

Title

Size Document Number Rev

Date: Sheet of

MICRO-STAR INT'L CO.,LTD.

MS-16H8 20

Screw/ME

54 63Wednesday, October 26, 2016

PCB1

PD0-16H8120-H73

PD0-16H8120-H73

MYLAR5

GPU MYLAR
E2P-6H23111-Y42

BRACKET1

CPU_BRACKET
307-6H20111-C22

SPRING3
HS-MS1058

ATE_C006_106
E2M-2142011-CA7

1
1

M1
X_H_R197D118_PT_V3
H_R197D118_PT_V3

2
3
4

1

MYLAR3

MYLAR
E2P-6H22711-Y42

M6
X_H_R197D118_PT_V3
H_R197D118_PT_V3

2
3
4

1

RUBBER2

RUBBER
E2Y-6H21312-Y40

MYLAR4

GPU MYLAR
E2P-6H60111-Y42

BIOS 
Lable

UME2

BIOS_LABEL

G51-N1CO041-A09

FM7

X_F_PAD_X

1

GASKET1

X_GASKET
E2Y-X005511-CA7

N16E_GR_M

N16E_GR_M
E2P-6J51111-Y42

FM5

X_F_PAD_X

1

MH1
H_R220D146_PTB
E2B-16H2020

  
1

FM2

X_F_PAD_X

1

SPRING2
HS-MS-1721

ATE_C006_106
E2M-7213211-CA7

1
1

FM1

X_F_PAD_X

1

MYLAR6

MYLAR
E2P-6G13911-Y42

BRACKET2

CPU_BRACKET
307-6H20111-C22

MH3
NPTH157
X_NPTH157

  
1

HDMI
Lable

UME1

HDMI ROYALTY

Y01-RHDMI03-000

MCPU2
H_R200D150

X_CPU_HOLE

1

MH2
H_R220D146_PTB
E2B-16H2020

  
1

MGPU2
H_R276D169_PB

X_CPU_HOLE

1

RUBBER3

RUBBER
E2Y-6H21312-Y40

MCPU3
H_R200D150

X_CPU_HOLE

1
MGPU3
H_R276D169_PB

X_CPU_HOLE

1

FM8

X_F_PAD_X

1

MCPU1
H_R200D150

X_CPU_HOLE

1

FM4

X_F_PAD_X

1
FM6

X_F_PAD_X

1

MGPU1
H_R276D169_PB

X_CPU_HOLE

1

RUBBER1

RUBBER
E2Y-6H20713-Y40

MGPU4
H_R276D169_PB

X_CPU_HOLE

1

FM3

X_F_PAD_X

1

MH4
H_R197D91
X_ME_ SCREW HOLE

  
1

MYLAR2

MYLAR
E2P-6H24211-Y42

SPRING1
HS-MS-1029

ATE_C006_106
E23-1029060-CA7

1
1

MCPU4
H_R200D150

X_CPU_HOLE

1

BRACKET3

GPU_BRACKET
307-6H20211-C22

MSI　CONFIDENTIAL 

60000121　weilu(盧
偉) 

RD(C)2016123015004客
戶

服
務

部 

孫
飛(60010839)



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

CONN Pin Current Capability : 0.5A/Pin

MIC IN

FRONT OUT

16H8A Board (Audio CONN)

SPDIF Power

BTB Connector From MB

EMI

BACK SPK CONN

Change to Cap

Change to Cap

Gold

Black

Gold

Black

AMP

0

Av

21.6dB 1

0

6dB

X

15.6dB 1

0

GAIN0 GAIN1

For APA2031

10dB

X4.3dB

1

0

1

FRONT_OUTL_A
FRONT_OUTR_A

FRONT_JD_A

MIC_IN_L_A
MIC_IN_R_A

MIC_JD_A

EC_MUTE#_A

BACK_SPK_L_A

FRONT_L_R1FRONT_OUTL_A

FRONT_OUTR_A FRONT_R_R2FRONT_R_R1

MIC_JD_A

SPDIFO_A FRONT_JD_A

FRONT_L_R2

SPDIFO_A

MIC_IN_L_A MIC_IN_LAL

FRONT_JD_A

FRONT_JD#_A

G_3V_SPDIF_A

BACK_SPK_R_A

BACK_OUT_L+_A
BACK_OUT_L#_A

BACK_OUT_R+_A
BACK_OUT_R#_A

BACK_OUT_L+_R_A
BACK_OUT_L#_R_A

BACK_OUT_R+_R_A
BACK_OUT_R#_R_A

MIC_IN_RALMIC_IN_R_A

GAIN1_A

GAIN0_A

LIN+_A

BYPASS_A

RIN+_A

GAIN1_A
GAIN0_A

GAIN0_A

GAIN1_A

EC_MUTE#_A

BACK_SPK_L_A
BACK_SPK_R_A

BACK_OUT_R#_A
BACK_OUT_R+_A

BACK_OUT_L#_A
BACK_OUT_L+_A

+3VSUS_A

AGND_A

+5VAMP_A

+5VSUS_A

AGND_A

AGND_A

AGND_A AGND_A

AGND_AAGND_A

AGND_AAGND_AAGND_AAGND_A

AGND_A

GND_A
+3V_SPDIF_A

AGND_A

AGND_A

AGND_A AGND_AAGND_A AGND_A
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GND_A

GND_A

GND_A GND_A

GND_A

GND_A

GND_A

GND_A

GND_A

GND_A

AGND_A

GND_A

GND_A

GND_A GND_A GND_A GND_A

+5VAMP_A

AGND_A AGND_A AGND_A

AGND_A
AGND_A

AGND_A

AGND_A

+5VAMP_A

USB3_RX2_N_A 56
USB3_RX2_P_A 56

USB3_TX2_N_A 56
USB3_TX2_P_A 56

USB_P2N_A 56
USB_P2P_A 56

USB3_RX1_N_A 56
USB3_RX1_P_A 56

USB3_TX1_P_A 56
USB3_TX1_N_A 56

USB_P1N_A 56
USB_P1P_A 56
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MS-16H8 DGPU POWER SEQUENCE

1. The ramp time for any rail must be more than 40 us and is recommended to be less than 2ms.

2. The ramp up overshoot should not exceed the silicon reliability limit voltagr.

3. A VDD33 must ramp up to 90% before NVVDD and PEX_VDD in sequence can ramping up.
   NVVDD must ramp up to 90% before FBVDD/Q in sequence can ramping up.

3. No signal should be applied to the GPU before the power rails are fully ramped.

4. Refer to JEDEC Memory Specification for memory related power sequencing.

T1

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 2.0 TIMING

ALL 3.3V 3.3V

PCIE_CLK

PCIE_RST#

NVVDDD

FBVDD/Q

PEX_VDD

1.35V

1.05V

GPU POWER ON SEQUENCE

GPIO4_GC6_3V3_PWR_EN
    (3V3_MAIN_EN)

GPIO2_GC6_EVENT#

GPU_RST#

GPIO1_GC6_FB_EN

GC6 2.0  ENTRY SEQUENCE

0.6--1.2V

GC6 2.0  EXIT SEQUENCE

NOTES:

   DGPU_PWRGD
(ALL Rail PGOOD)

GPIO2_GC6_EVENT#

GPU_RST#

GPIO1_GC6_FB_EN

   DGPU_PWRGD
(ALL Rail PGOOD)

T0

T1 

NOTES:

GPIO4_GC6_3V3_PWR_EN
    (3V3_MAIN_EN)
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MS-16H8 Power On Block Diagram
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Power On Sequence

+2_5V_MEM
           (VPP)

DIMM_ON_1V2

G3

DIMM_ON_2V5

RUN_ON

TPCH03>10ms

PLT_RST#

PM_SLP_S5#

PM_PWRBTN#

-> S0

RSMRST#

+3VSUS/+5VSUS

PWR_SW#

PWR_SRC

+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

VCCST_PWRGD
(EC_ALLSYSPG)

+VCC_CORE

+VCCGT

SUSPWRACK

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
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Power Down Sequence

PM_SLP_S3#

PCH CLK Output

PLT_RST#

S0 -> G3
TPCH24>30us

            H_PWRGD
(PROCPWRGOOD)

TPCH25>10us

TPCH26>1us

+5VRUN/ +3VRUN

VCCIO

VCCSA

VDDQ_VTT
          (VTT)

TPLT18<200us

   EC_ALLSYSPG
(VCCIO_PWRGD)

VCCST_PWRGD
(EC_ALLSYSPG)

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)
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History
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