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USB TYPE C

HDMI

HDMI
USB TYPE C
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Change to 2K for 15m test
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Notes:
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AH3

GPP_E15/DPPD_HPD2/DISP_MISC2
CP7

GPP_E18/DPPB_CTRLCLK/CNV_BT_HOST_WAKE#
CC8

DISP_RCOMP
AM6

GPP_H16/DDPF_CTRLCLK
CR26

GPP_E21/DPPC_CTRLDATA
CH3

GPP_E22/DPPD_CTRLCLK
CP4

DDI1_AUX_N
AC7

GPP_E13/DDPB_HPD0/DISP_MISC0
CN6

EDP_BKLTEN
CK11

GPP_E17/EDP_HPD/DISP_MISC4
CM7

GPP_E20/DPPC_CTRLCLK
CH4

GPP_H17/DDPF_CTRLDATA
CP26

EDP_BKLTCTL
CH11

EDP_VDDEN
CG11

GPP_E23/DPPD_CTRLDATA
CN4

DDI2_AUX_N
AD4

GPP_E19/DPPB_CTRLDATA
CC9

DDI1_AUX_P
AC6

DDI2_AUX_P
AD3

GPP_E16/DPPE_HPD3/DISP_MISC3
CP6

DDI3_AUX_P
AG6

DDI3_AUX_N
AG7
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D D

C C

B B

A A

Block 4

A26
D26
D28
C28
B26
C26
B28
A28
B30
D30
B33
D32
A30
C30
B32
C32

DDR0_DQ[0]
DDR0_DQ[1]
DDR0_DQ[2]
DDR0_DQ[3]
DDR0_DQ[4]
DDR0_DQ[5]
DDR0_DQ[6]
DDR0_DQ[7]
DDR0_DQ[8]
DDR0_DQ[9]
DDR0_DQ[10]
DDR0_DQ[11]
DDR0_DQ[12]
DDR0_DQ[13]
DDR0_DQ[14]
DDR0_DQ[15]

Interleave

Block 6

BA35
BA34
BC35
BC34
BA37
BA36
BC36
BC37
BE35
BE34
BG35
BG34
BE37
BE36
BG36
BG37

AN35
AN34
AR35
AR34
AN37
AN36
AR36
AR37
AU35
AU34
AW35
AW34
AU37
AU36
AW36
AW37

H37
H34
K34
K35
H36
H35
K36
K37
N36
N34
R37
R34
N37
N35
R36
R35

DDR0_DQ[48]
DDR0_DQ[49]
DDR0_DQ[50]
DDR0_DQ[51]
DDR0_DQ[52]
DDR0_DQ[53]
DDR0_DQ[54]
DDR0_DQ[55]
DDR0_DQ[56]
DDR0_DQ[57]
DDR0_DQ[58]
DDR0_DQ[59]
DDR0_DQ[60]
DDR0_DQ[61]
DDR0_DQ[62]
DDR0_DQ[63]

DDR0_DQ[16]
DDR0_DQ[17]
DDR0_DQ[18]
DDR0_DQ[19]
DDR0_DQ[20]
DDR0_DQ[21]
DDR0_DQ[22]
DDR0_DQ[23]
DDR0_DQ[24]
DDR0_DQ[25]
DDR0_DQ[26]
DDR0_DQ[27]
DDR0_DQ[28]
DDR0_DQ[29]
DDR0_DQ[30]
DDR0_DQ[31]

LOGIC

DDR1_DQ[32]
DDR1_DQ[33]
DDR1_DQ[34]
DDR1_DQ[35]
DDR1_DQ[36]
DDR1_DQ[37]
DDR1_DQ[38]
DDR1_DQ[39]
DDR1_DQ[40]
DDR1_DQ[41]
DDR1_DQ[42]
DDR1_DQ[43]
DDR1_DQ[44]
DDR1_DQ[45]
DDR1_DQ[46]
DDR1_DQ[47]

DDR1_DQ[0]
DDR1_DQ[1]
DDR1_DQ[2]
DDR1_DQ[3]
DDR1_DQ[4]
DDR1_DQ[5]
DDR1_DQ[6]
DDR1_DQ[7]
DDR1_DQ[8]
DDR1_DQ[9]
DDR1_DQ[10]
DDR1_DQ[11]
DDR1_DQ[12]
DDR1_DQ[13]
DDR1_DQ[14]
DDR1_DQ[15]

DDR0_DQ[32]
DDR0_DQ[33]
DDR0_DQ[34]
DDR0_DQ[35]
DDR0_DQ[36]
DDR0_DQ[37]
DDR0_DQ[38]
DDR0_DQ[39]
DDR0_DQ[40]
DDR0_DQ[41]
DDR0_DQ[42]
DDR0_DQ[43]
DDR0_DQ[44]
DDR0_DQ[45]
DDR0_DQ[46]
DDR0_DQ[47]

DDR0_DQ[32]
DDR0_DQ[33]
DDR0_DQ[34]
DDR0_DQ[35]
DDR0_DQ[36]
DDR0_DQ[37]
DDR0_DQ[38]
DDR0_DQ[39]
DDR0_DQ[40]
DDR0_DQ[41]
DDR0_DQ[42]
DDR0_DQ[43]
DDR0_DQ[44]
DDR0_DQ[45]
DDR0_DQ[46]
DDR0_DQ[47]

TABLE

Block 0

Pin

DDR0_DQ[0]
DDR0_DQ[1]
DDR0_DQ[2]
DDR0_DQ[3]
DDR0_DQ[4]
DDR0_DQ[5]
DDR0_DQ[6]
DDR0_DQ[7]
DDR0_DQ[8]
DDR0_DQ[9]
DDR0_DQ[10]
DDR0_DQ[11]
DDR0_DQ[12]
DDR0_DQ[13]
DDR0_DQ[14]
DDR0_DQ[15]

Block 2

Non-Interleave

TABLE

Pin Interleave

C27
D27
D31
C31

Non-Interleave

BB35
BB34
BF34
BF35

AP35
AP34
AV34
AV35

J35
J34
P34
P35

DDR0_DQSN[0]
DDR0_DQSP[0]
DDR0_DQSN[1]
DDR0_DQSP[1]

Block 6

Block 4

Block 2

Block 0

DDR1_DQSN[4]
DDR1_DQSP[4]
DDR1_DQSN[5]
DDR1_DQSP[5]

DDR1_DQSN[0]
DDR1_DQSP[0]
DDR1_DQSN[1]
DDR1_DQSP[1]

DDR0_DQSN[4]
DDR0_DQSP[4]
DDR0_DQSN[5]
DDR0_DQSP[5]

DDR0_DQSN[2]
DDR0_DQSP[2]
DDR0_DQSN[3]
DDR0_DQSP[3]

DDR0_DQSN[4]
DDR0_DQSP[4]
DDR0_DQSN[5]
DDR0_DQSP[5]

DDR0_DQSN[0]
DDR0_DQSP[0]
DDR0_DQSN[1]
DDR0_DQSP[1]

LOGIC

DDR0_DQSN[6]
DDR0_DQSP[6]
DDR0_DQSN[7]
DDR0_DQSP[7]

TABLE

Pin

AB35
W36
AA37
AB34
AA36
V34
AA34
W34
V35
W35

LOGIC

DDR0_CAA[0]
DDR0_CAA[1]
DDR0_CAA[2]
DDR0_CAA[3]
DDR0_CAA[4]
DDR0_CAA[5]
DDR0_CAA[6]
DDR0_CAA[7]
DDR0_CAA[8]
DDR0_CAA[9]

LPDDR3DDR3L

AC32
AB32
AC31
Y32
W32
AC34
AB31
Y31
AC36
AC37
AC35
AA35

DDR0_MA[5]
DDR0_MA[9]
DDR0_MA[6]
DDR0_MA[8]
DDR0_MA[7]
DDR0_BG[0]
DDR0_MA[12]
DDR0_MA[11]
DDR0_ACT#
DDR0_BG[1]

DDR0_MA[5]
DDR0_MA[9]
DDR0_MA[6]
DDR0_MA[8]
DDR0_MA[7]
DDR0_BA[2]
DDR0_MA[12]
DDR0_MA[11]
DDR0_MA[15]
DDR0_MA[14]

DDR0_MA[13]
DDR0_MA[15]
DDR0_MA[14]
DDR0_MA[16]
DDR0_BA[0]
DDR0_MA[2]
DDR0_BA[1]
DDR0_MA[10]
DDR0_MA[1]
DDR0_MA[0]
DDR0_MA[3]
DDR0_MA[4]

DDR0_CAB[0]
DDR0_CAB[1]
DDR0_CAB[2]
DDR0_CAB[3]
DDR0_CAB[4]
DDR0_CAB[5]
DDR0_CAB[6]
DDR0_CAB[7]
DDR0_CAB[8]
DDR0_CAB[9]
Not Used
Not Used

DDR0_MA[13]
DDR0_CAS#
DDR0_WE#
DDR0_RAS#
DDR0_BA[0]
DDR0_MA[2]
DDR0_BA[1]
DDR0_MA[10]
DDR0_MA[1]
DDR0_MA[0]
DDR0_MA[3]
DDR0_MA[4]

DDR4

DDR_PG_CTRL

SM_PG_CTRL

M_B_DQ40
M_B_DQ41

M_B_DQ45
M_B_DQ44

M_B_DQ46

M_B_DQ35

M_B_DQ37

M_B_DQ34

M_B_DQ43

M_B_DQ47

M_B_DQ42

M_A_DQ32

M_A_DQ4

M_A_DQ0
M_A_DQ1
M_A_DQ2

M_A_DQ6
M_A_DQ7

M_A_DQ3

M_A_DQ5

M_A_DQ10
M_A_DQ9

M_A_DQ11

M_A_DQ14

M_A_DQ12
M_A_DQ13

M_A_DQ15

M_A_DQ8

M_A_DQ33

M_A_DQ35
M_A_DQ34

M_A_DQ37
M_A_DQ36

M_A_DQ39
M_A_DQ38

M_A_DQ47
M_A_DQ46
M_A_DQ45
M_A_DQ44
M_A_DQ43
M_A_DQ42
M_A_DQ41
M_A_DQ40

M_B_DQ7

M_B_DQ1

M_B_DQ6

M_B_DQ0

M_B_DQ14

M_B_DQ3

M_B_DQ5

M_B_DQ2

M_B_DQ4

M_B_DQ10

M_B_DQ8
M_B_DQ9

M_B_DQ13
M_B_DQ12
M_B_DQ11

M_B_DQ15

M_B_DQ36

M_B_DQ39

M_B_DQ33

M_B_DQ38

M_B_DQ32

-M_A_DDRCLK0_1066M
M_A_DDRCLK0_1066M
-M_A_DDRCLK1_1066M
M_A_DDRCLK1_1066M

M_A_CKE0

M_A_ODT0

-M_A_CS0
-M_A_CS1

M_A_A5
M_A_A6
M_A_A7
M_A_A8
M_A_A9

M_A_A11
M_A_A12

M_A_CKE1

M_A_BG1
-M_A_ACT

M_A_BG0

M_A_A0
M_A_A1
M_A_A2

M_A_A10

M_A_A13

M_A_BS1
M_A_BS0

M_A_A15
M_A_A16

M_A_A14

-M_A_DQS0

-M_A_DQS1
M_A_DQS0

M_A_DQS1

-M_A_ALERT

M_A_VREF_CA_CPU

M_B_VREF_CA_CPU

-M_A_DQS4

-M_A_DQS5
M_A_DQS4

M_A_DQS5
-M_B_DQS0

-M_B_DQS1
M_B_DQS0

-M_B_DQS4

-M_B_DQS5
M_B_DQS4

M_B_DQS5

M_B_DQS1

M_A_ODT1

M_A_A4
M_A_A3

M_A_PARITY

SM_PG_CTRL <85>

+2.5V <23,24,25,26,94>

+3VALW <9,11,12,15,18,19,40,41,50,58,60,63,65,66,67,71,72,83,84,91,92,93,95>

+1.2V <7,18,23,24,25,26,85>

M_A_DQ[63:0] <7,23>

M_B_DQ[63:0] <7,25>

M_A_CKE0 <23>

-M_A_DDRCLK0_1066M <23>
M_A_DDRCLK0_1066M <23>
-M_A_DDRCLK1_1066M <23>
M_A_DDRCLK1_1066M <23>

M_A_CKE1 <23>

M_A_ODT0 <23>

-M_A_CS0 <23>
-M_A_CS1 <23>

M_A_VREF_CA_CPU <23>

M_B_VREF_CA_CPU <25>

M_A_ODT1 <23>

M_A_A[16:0] <23>

M_A_DQS[7:0] <7,23>

M_A_BG0 <23>

M_A_BG1 <23>
-M_A_ACT <23>

M_A_BS0 <23>
M_A_BS1 <23>

-M_A_DQS[7:0] <7,23>

M_B_DQS[7:0] <7,25>

-M_B_DQS[7:0] <7,25>

-M_A_ALERT <23>
M_A_PARITY <23>

+1.2V

+3VALW +2.5V

+2.5V

+3VALW

+1.2V
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DDR_VREF_CA
F36

DDR1_VREF_DQ
E36

NC/DDR0_ALERT#
W37

DDR0_CKN_0/DDR0_CKN_0
V32

DDR0_DQ_17/DDR0_DQ_33
H34

DDR0_DQ_9/DDR0_DQ_9
D30

DDR0_DQ_13/DDR0_DQ_13
C30

DDR0_DQSN_0/DDR0_DQSN_0
C27

DDR0_DQSN_7/DDR1_DQSN_5
BF34

DDR0_CS#_0/DDR0_CS#_0
AE32

DDR0_CAB_1/DDR0_MA_15
AB32

DDR0_CKE_0/DDR0_CKE_0
U36

DDR0_DQSP_2/DDR0_DQSP_4
J34

DDR0_DQ_5/DDR0_DQ_5
C26

DDR0_DQ_61/DDR1_DQ_45
BE36

DDR0_DQ_40/DDR1_DQ_8
AU35

DDR0_DQ_38/DDR1_DQ_6
AR36

DDR0_ODT_0/DDR0_ODT_0
AE31

DDR0_DQ_31/DDR0_DQ_47
R35

DDR0_DQSP_0/DDR0_DQSP_0
D27

DDR0_DQ_1/DDR0_DQ_1
D26

DDR0_DQSP_7/DDR1_DQSP_5
BF35

DDR0_DQ_52/DDR1_DQ_36
BA37

DDR0_DQSN_5/DDR1_DQSN_1
AV34

DDR0_DQ_34/DDR1_DQ_2
AR35

DDR0_CAA_8/DDR0_ACT#
V35

DDR0_CKP_0/DDR0_CKP_0
V31

DDR0_DQ_57/DDR1_DQ_41
BE34

DDR0_DQ_55/DDR1_DQ_39
BC37

DDR0_CAB_6/DDR0_BA_1
AB31

DDR0_CAA_4/DDR0_MA_7
AA36

DDR0_CAA_6/DDR0_MA_12
AA34

DDR0_CAA_9/DDR0_BG_1
W35

DDR0_DQ_24/DDR0_DQ_40
N36

DDR0_DQ_22/DDR0_DQ_38
K36

DDR0_DQ_48/DDR1_DQ_32
BA35

DDR0_DQSP_5/DDR1_DQSP_1
AV35

DDR0_DQ_44/DDR1_DQ_12
AU37

DDR0_CAB_2/DDR0_MA_14
AC31

DDR0_CAA_1/DDR0_MA_9
W36

DDR0_DQ_27/DDR0_DQ_43
R34

DDR0_DQSN_3/DDR0_DQSN_5
P34

DDR0_DQ_11/DDR0_DQ_11
D32

DDR0_DQ_14/DDR0_DQ_14
B32

DDR0_DQ_8/DDR0_DQ_8
B30

DDR0_DQ_47/DDR1_DQ_15
AW37

DDR0_DQ_37/DDR1_DQ_5
AN36

DDR0_CS#_1/DDR0_CS#_1
AF32

DDR0_CKN_1/DDR0_CKN_1
T32

DDR0_DQ_18/DDR0_DQ_34
K34

DDR0_DQ_4/DDR0_DQ_4
B26

DDR0_CAA_0/DDR0_MA_5
AB35

DDR0_CAB_7/DDR0_MA_10
Y31

DDR0_CAA_7/DDR0_MA_11
W34

DDR0_CKE_1/DDR0_CKE_1
U37

DDR0_DQSP_3/DDR0_DQSP_5
P35

DDR0_VREF_DQ_0
D35

DDR0_DQSN_1/DDR0_DQSN_1
D31

DDR0_DQ_62/DDR1_DQ_46
BG36

DDR0_DQ_33/DDR1_DQ_1
AN34

NC/DDR0_MA_3
AC35

DDR0_DQ_0/DDR0_DQ_0
A26

DDR0_CAA_5/DDR0_BG_0
V34

DDR0_VREF_DQ_1
D37

DDR0_DQ_50/DDR1_DQ_34
BC35

DDR0_DQ_53/DDR1_DQ_37
BA36

NC/DDR0_ODT_1
AF31

DDR0_CAB_9/DDR0_MA_0
AC37

NC/DDR0_MA_4
AA35

DDR0_CKP_1/DDR0_CKP_1
T31

DDR0_DQ_23/DDR0_DQ_39
K37

DDR0_DQ_20/DDR0_DQ_36
H36

DDR0_DQSP_1/DDR0_DQSP_1
C31

DDR0_DQ_58/DDR1_DQ_42
BG35

DDR0_DQ_7/DDR0_DQ_7
A28

DDR0_CAB_3/DDR0_MA_16
Y32

DDR0_DQ_28/DDR0_DQ_44
N37

DDR0_DQ_25/DDR0_DQ_41
N34

DDR0_DQ_3/DDR0_DQ_3
C28

DDR0_DQ_49/DDR1_DQ_33
BA34

DDR0_DQ_42/DDR1_DQ_10
AW35

DDR0_DQ_45/DDR1_DQ_13
AU36

DDR0_DQ_36/DDR1_DQ_4
AN37

DDR0_CAB_0/DDR0_MA_13
AC32

DDR0_CAA_3/DDR0_MA_8
AB34

DDR0_DQ_19/DDR0_DQ_35
K35

DDR0_DQ_16/DDR0_DQ_32
H37

DDR0_DQ_15/DDR0_DQ_15
C32

DDR0_DQSN_6/DDR1_DQSN_4
BB35

DDR0_DQ_32/DDR1_DQ_0
AN35

DDR0_DQ_12/DDR0_DQ_12
A30

DDR0_DQ_60/DDR1_DQ_44
BE37

DDR0_DQSP_6/DDR1_DQSP_4
BB34

DDR0_DQSN_4/DDR1_DQSN_0
AP35

DDR0_CAB_4/DDR0_BA_0
W32

DDR0_DQ_63/DDR1_DQ_47
BG37

DDR0_DQ_51/DDR1_DQ_35
BC34

DDR0_DQ_41/DDR1_DQ_9
AU34

DDR0_DQ_39/DDR1_DQ_7
AR37

DDR0_CAA_2/DDR0_MA_6
AA37

DDR0_CKE_3/NC
U35

DDR0_DQ_30/DDR0_DQ_46
R36

DDR0_DQ_54/DDR1_DQ_38
BC36

DDR0_DQ_6/DDR0_DQ_6
B28

DDR0_DQ_35/DDR1_DQ_3
AR34

DDR0_DQSP_4/DDR1_DQSP_0
AP34

DDR0_CKE_2/NC
U34

DDR0_DQ_21/DDR0_DQ_37
H35

DDR0_DQ_2/DDR0_DQ_2
D28

DDR_VTT_CNTL
C35

DDR0_DQ_59/DDR1_DQ_43
BG34

DDR0_DQ_56/DDR1_DQ_40
BE35

DDR0_DQ_43/DDR1_DQ_11
AW34

DDR0_CAB_8/DDR0_MA_1
AC36

DDR0_CAB_5/DDR0_MA_2
AC34

NC/DDR0_PAR
W31

DDR0_DQ_26/DDR0_DQ_42
R37

DDR0_DQ_29/DDR0_DQ_45
N35

DDR0_DQSN_2/DDR0_DQSN_4
J35

DDR0_DQ_10/DDR0_DQ_10
B33

DDR0_DQ_46/DDR1_DQ_14
AW36
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[WHL PDG]for WHL DDR4 COMPENSATION
DDR_RCOMP[0] Pull down 121 ohm resistor
DDR_RCOMP[1] Pull down 80.6 ohm resistor
DDR_RCOMP[2] Pull down 100 ohm resistor

Block 5

Block 7

Interleave

J22
H25
G22
H22
F25
J25
G25
F22
D22
C22
C24
D24
A22
B22
A24
B24

G31
G32
H29
H28
G28
G29
H31
H32
L31
L32
N29
N28
L28
L29
N31
N32

AJ29
AJ30
AM32
AM31
AM30
AM29
AJ31
AJ32
AR31
AR32
AV30
AV29
AR30
AR29
AV32
AV31

BA32
BA31
BD31
BD32
BA30
BA29
BD29
BD30
BG31
BG32
BK32
BK31
BG29
BG30
BK30
BK29

DDR1_DQ[16]
DDR1_DQ[17]
DDR1_DQ[18]
DDR1_DQ[19]
DDR1_DQ[20]
DDR1_DQ[21]
DDR1_DQ[22]
DDR1_DQ[23]
DDR1_DQ[24]
DDR1_DQ[25]
DDR1_DQ[26]
DDR1_DQ[27]
DDR1_DQ[28]
DDR1_DQ[29]
DDR1_DQ[30]
DDR1_DQ[31]

DDR1_DQ[48]
DDR1_DQ[49]
DDR1_DQ[50]
DDR1_DQ[51]
DDR1_DQ[52]
DDR1_DQ[53]
DDR1_DQ[54]
DDR1_DQ[55]
DDR1_DQ[56]
DDR1_DQ[57]
DDR1_DQ[58]
DDR1_DQ[59]
DDR1_DQ[60]
DDR1_DQ[61]
DDR1_DQ[62]
DDR1_DQ[63]

DDR1_DQ[0]
DDR1_DQ[1]
DDR1_DQ[2]
DDR1_DQ[3]
DDR1_DQ[4]
DDR1_DQ[5]
DDR1_DQ[6]
DDR1_DQ[7]
DDR1_DQ[8]
DDR1_DQ[9]
DDR1_DQ[10]
DDR1_DQ[11]
DDR1_DQ[12]
DDR1_DQ[13]
DDR1_DQ[14]
DDR1_DQ[15]

LOGIC

Pin

Block 1

Non-Interleave

Block 3

DDR1_DQ[32]
DDR1_DQ[33]
DDR1_DQ[34]
DDR1_DQ[35]
DDR1_DQ[36]
DDR1_DQ[37]
DDR1_DQ[38]
DDR1_DQ[39]
DDR1_DQ[40]
DDR1_DQ[41]
DDR1_DQ[42]
DDR1_DQ[43]
DDR1_DQ[44]
DDR1_DQ[45]
DDR1_DQ[46]
DDR1_DQ[47]

DDR0_DQ[48]
DDR0_DQ[49]
DDR0_DQ[50]
DDR0_DQ[51]
DDR0_DQ[52]
DDR0_DQ[53]
DDR0_DQ[54]
DDR0_DQ[55]
DDR0_DQ[56]
DDR0_DQ[57]
DDR0_DQ[58]
DDR0_DQ[59]
DDR0_DQ[60]
DDR0_DQ[61]
DDR0_DQ[62]
DDR0_DQ[63]

DDR1_DQ[48]
DDR1_DQ[49]
DDR1_DQ[50]
DDR1_DQ[51]
DDR1_DQ[52]
DDR1_DQ[53]
DDR1_DQ[54]
DDR1_DQ[55]
DDR1_DQ[56]
DDR1_DQ[57]
DDR1_DQ[58]
DDR1_DQ[59]
DDR1_DQ[60]
DDR1_DQ[61]
DDR1_DQ[62]
DDR1_DQ[63]

TABLE

DDR1_DQ[16]
DDR1_DQ[17]
DDR1_DQ[18]
DDR1_DQ[19]
DDR1_DQ[20]
DDR1_DQ[21]
DDR1_DQ[22]
DDR1_DQ[23]
DDR1_DQ[24]
DDR1_DQ[25]
DDR1_DQ[26]
DDR1_DQ[27]
DDR1_DQ[28]
DDR1_DQ[29]
DDR1_DQ[30]
DDR1_DQ[31]

DDR0_DQ[16]
DDR0_DQ[17]
DDR0_DQ[18]
DDR0_DQ[19]
DDR0_DQ[20]
DDR0_DQ[21]
DDR0_DQ[22]
DDR0_DQ[23]
DDR0_DQ[24]
DDR0_DQ[25]
DDR0_DQ[26]
DDR0_DQ[27]
DDR0_DQ[28]
DDR0_DQ[29]
DDR0_DQ[30]
DDR0_DQ[31]

Interleave

H24
G24
C23
D23

Non-InterleavePin

AL31
AL30
AU31
AU30

G30
H30
L30
N30

Block 7

Block 5

Block 3

Block 1

BC31
BC30
BH31
BH30

LOGIC

DDR0_DQSN[2]
DDR0_DQSP[2]
DDR0_DQSN[3]
DDR0_DQSP[3]

DDR0_DQSN[6]
DDR0_DQSP[6]
DDR0_DQSN[7]
DDR0_DQSP[7]

DDR1_DQSN[0]
DDR1_DQSP[0]
DDR1_DQSN[1]
DDR1_DQSP[1]

DDR1_DQSN[6]
DDR1_DQSP[6]
DDR1_DQSN[7]
DDR1_DQSP[7]

DDR1_DQSN[4]
DDR1_DQSP[4]
DDR1_DQSN[5]
DDR1_DQSP[5]

DDR1_DQSN[6]
DDR1_DQSP[6]
DDR1_DQSN[7]
DDR1_DQSP[7]

DDR1_DQSN[2]
DDR1_DQSP[2]
DDR1_DQSN[3]
DDR1_DQSP[3]

TABLE

DDR1_DQSN[2]
DDR1_DQSP[2]
DDR1_DQSN[3]
DDR1_DQSP[3]

AF35
AB29
AE37
AE36
AC29
W29
AB28
AC28
W28
Y28

Pin

DDR1_CAA[0]
DDR1_CAA[1]
DDR1_CAA[2]
DDR1_CAA[3]
DDR1_CAA[4]
DDR1_CAA[5]
DDR1_CAA[6]
DDR1_CAA[7]
DDR1_CAA[8]
DDR1_CAA[9]

LOGIC

LPDDR3DDR3L

AK35
AK34
AJ35
AJ34
AJ37
AF34
AJ36
AG34
AG35
AG36
AG37
AE35

DDR1_MA[5]
DDR1_MA[9]
DDR1_MA[6]
DDR1_MA[8]
DDR1_MA[7]
DDR1_BG[0]
DDR1_MA[12]
DDR1_MA[11]
DDR1_ACT#
DDR1_BG[1]

DDR1_MA[5]
DDR1_MA[9]
DDR1_MA[6]
DDR1_MA[8]
DDR1_MA[7]
DDR1_BA[2]
DDR1_MA[12]
DDR1_MA[11]
DDR1_MA[15]
DDR1_MA[14]

DDR1_MA[13]
DDR1_MA[15]
DDR1_MA[14]
DDR1_MA[16]
DDR1_BA[0]
DDR1_MA[2]
DDR1_BA[1]
DDR1_MA[10]
DDR1_MA[1]
DDR1_MA[0]
DDR1_MA[3]
DDR1_MA[4]

DDR1_CAB[0]
DDR1_CAB[1]
DDR1_CAB[2]
DDR1_CAB[3]
DDR1_CAB[4]
DDR1_CAB[5]
DDR1_CAB[6]
DDR1_CAB[7]
DDR1_CAB[8]
DDR1_CAB[9]
Not Used
Not Used

DDR1_MA[13]
DDR1_CAS#
DDR1_WE#
DDR1_RAS#
DDR1_BA[0]
DDR1_MA[2]
DDR1_BA[1]
DDR1_MA[10]
DDR1_MA[1]
DDR1_MA[0]
DDR1_MA[3]
DDR1_MA[4]

DDR4

TABLE

[WHL PDG]for CNL DDR4 COMPENSATION
DDR_RCOMP[0] Pull down 100 ohm resistor
DDR_RCOMP[1] Pull down 100 ohm resistor
DDR_RCOMP[2] Pull down 100 ohm resistor

WHL RCOMP

M_A_DQ55
M_A_DQ54
M_A_DQ53
M_A_DQ52
M_A_DQ51
M_A_DQ50
M_A_DQ49
M_A_DQ48

M_A_DQ63
M_A_DQ62
M_A_DQ61
M_A_DQ60
M_A_DQ59
M_A_DQ58
M_A_DQ57
M_A_DQ56

M_A_DQ17
M_A_DQ16

M_A_DQ22
M_A_DQ21
M_A_DQ20
M_A_DQ19
M_A_DQ18

M_A_DQ27
M_A_DQ26
M_A_DQ25
M_A_DQ24
M_A_DQ23

M_A_DQ31
M_A_DQ30
M_A_DQ29
M_A_DQ28

M_B_DQ20
M_B_DQ19
M_B_DQ18
M_B_DQ17
M_B_DQ16

M_B_DQ25
M_B_DQ24
M_B_DQ23
M_B_DQ22
M_B_DQ21

M_B_DQ31
M_B_DQ30
M_B_DQ29
M_B_DQ28
M_B_DQ27
M_B_DQ26

M_B_DQ54
M_B_DQ53
M_B_DQ52
M_B_DQ51
M_B_DQ50
M_B_DQ49
M_B_DQ48

M_B_DQ62
M_B_DQ61
M_B_DQ60
M_B_DQ59
M_B_DQ58
M_B_DQ57
M_B_DQ56
M_B_DQ55

M_B_DQ63

M_B_ODT1

M_B_A8

M_B_A6

M_B_BG0

M_B_A7

M_B_A11
M_B_A12

M_B_BG1
-M_B_ACT

M_B_A0
M_B_A1
M_B_A2

M_B_BS0

M_B_A10

M_B_BS1

M_B_A16

M_B_A14
M_B_A15

M_B_A13

M_B_A3
M_B_A4

M_A_DQS2
-M_A_DQS2

M_A_DQS3
-M_A_DQS3

M_A_DQS7
-M_A_DQS7
M_A_DQS6
-M_A_DQS6

M_B_DQS2
-M_B_DQS2

M_B_DQS7
-M_B_DQS7
M_B_DQS6
-M_B_DQS6
M_B_DQS3
-M_B_DQS3

M_B_PARITY

-M_B_CS0

M_B_ODT0

-M_B_ALERT

M_B_CKE1

-M_B_CS1

M_B_CKE0

-M_B_DDRCLK0_1066M

-DRAMRST

M_B_A5

M_B_A9

DDR_RCOMP2
DDR_RCOMP1
DDR_RCOMP0

-M_B_DDRCLK1_1066M
M_B_DDRCLK1_1066M

M_B_DDRCLK0_1066M

+1.2V <6,18,23,24,25,26,85>

M_B_A[16:0] <25>

-M_A_DQS[7:0] <6,23>

M_B_ODT1 <25>

M_B_BG0 <25>

-M_B_ACT <25>

M_B_BS0 <25>

M_B_BG1 <25>

M_B_BS1 <25>

-M_B_DQS[7:0] <6,25>

M_A_DQS[7:0] <6,23>

M_B_DQS[7:0] <6,25>

M_B_PARITY <25>
-M_B_ALERT <25>

-DRAMRST <23,25>

-M_B_DDRCLK0_1066M <25>

M_B_ODT0 <25>

M_B_CKE0 <25>

-M_B_CS1 <25>
-M_B_CS0 <25>

M_B_CKE1 <25>

M_A_DQ[63:0] <6,23>

M_B_DQ[63:0] <6,25>
-M_B_DDRCLK1_1066M <25>
M_B_DDRCLK1_1066M <25>

M_B_DDRCLK0_1066M <25>

+1.2V

+1.2V
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DDR_COMP_0
BN28

DDR_COMP_1
BN27

DDR_COMP_2
BN29

DDR1_DQ_0/DDR0_DQ_16
J22

DDR1_DQ_58/DDR1_DQ_58
BK32

DDR1_DQ_55/DDR1_DQ_55
BD30

DDR1_DQSP_5/DDR1_DQSP_3
AU30

DDR1_CAA_0/DDR1_MA_5
AF35

NC/DDR1_PAR
AE34

DDR1_CAA_5/DDR1_BG_0
W29

DDR1_DQ_25/DDR0_DQ_57
L32

DDR1_DQ_5/DDR0_DQ_21
J25

DDR1_DQ_22/DDR0_DQ_54
H31

DDR1_DQ_3/DDR0_DQ_19
H22

DDR1_DQ_49/DDR1_DQ_49
BA31

DDR1_DQ_42/DDR1_DQ_26
AV30

DDR1_DQ_45/DDR1_DQ_29
AR29

DDR1_CKE_3/NC
V29

DDR1_DQSN_3/DDR0_DQSN_7
L30

DDR1_DQ_16/DDR0_DQ_48
G31

DDR1_DQ_8/DDR0_DQ_24
D22

DDR1_DQ_47/DDR1_DQ_31
AV31

DDR1_DQ_33/DDR1_DQ_17
AJ30

DDR1_CAB_9/DDR1_MA_0
AG36

DDR1_DQ_12/DDR0_DQ_28
A22

DDR1_CKE_2/NC
V28

DDR1_DQSP_3/DDR0_DQSP_7
N30

DDR1_DQ_18/DDR0_DQ_50
H29

DDR1_DQSN_1/DDR0_DQSN_3
C23

DDR1_CS#_0/DDR1_CS#_0
AL37

DDR1_CAB_1/DDR1_MA_15
AK34

DDR1_DQ_38/DDR1_DQ_22
AJ31

DDR1_CAA_3/DDR1_MA_8
AE36

DDR1_DQ_14/DDR0_DQ_30
A24

DDR1_DQ_62/DDR1_DQ_62
BK30

DDR1_CKN_0/DDR1_CKN_0
AF28

DDR1_CKE_0/DDR1_CKE_0
T28

DDR1_DQSP_1/DDR0_DQSP_3
D23

DDR1_DQ_50/DDR1_DQ_50
BD31

DDR1_DQ_53/DDR1_DQ_53
BA29

DDR1_ODT_0/DDR1_ODT_0
AL36

NC/DDR1_ALERT#
Y29

DDR1_DQ_23/DDR0_DQ_55
H32

DDR1_DQ_1/DDR0_DQ_17
H25

DDR1_DQ_20/DDR0_DQ_52
G28

DDR1_DQ_59/DDR1_DQ_59
BK31

DDR1_DQ_56/DDR1_DQ_56
BG31

DDR1_DQ_43/DDR1_DQ_27
AV29

DDR1_DQ_40/DDR1_DQ_24
AR31

DDR1_CAB_4/DDR1_BA_0
AJ37

NC/DDR1_MA_3
AG37

DDR1_DQ_26/DDR0_DQ_58
N29

DDR1_DQ_28/DDR0_DQ_60
L28

DDR1_DQ_6/DDR0_DQ_22
G25

DDR1_DQ_10/DDR0_DQ_26
C24

DDR1_DQ_9/DDR0_DQ_25
C22

DDR1_DQSN_6/DDR1_DQSN_6
BC31

DDR1_CAB_2/DDR1_MA_14
AJ35

DDR1_CKP_0/DDR1_CKP_0
AF29

DDR1_CAA_2/DDR1_MA_6
AE37

NC/DDR1_MA_4
AE35

DDR1_CAA_6/DDR1_MA_12
AB28

DDR1_DQ_17/DDR0_DQ_49
G32

DDR1_DQ_15/DDR0_DQ_31
B24

DDR1_DQ_13/DDR0_DQ_29
B22

DDR1_DQ_34/DDR1_DQ_18
AM32

DDR1_DQ_36/DDR1_DQ_20
AM30

DDR1_DQSN_4/DDR1_DQSN_2
AL31

DDR1_CAB_8/DDR1_MA_1
AG35

DDR1_DQ_19/DDR0_DQ_51
H28

DDR1_DQ_60/DDR1_DQ_60
BG29

DDR1_DQSP_6/DDR1_DQSP_6
BC30

DDR1_CS#_1/DDR1_CS#_1
AL35

NC/DDR1_ODT_1
AL34

DDR1_DQ_39/DDR1_DQ_23
AJ32

DDR1_CAB_5/DDR1_MA_2
AF34

DDR1_CKN_1/DDR1_CKN_1
AE28

DDR1_CKE_1/DDR1_CKE_1
T29

DDR1_DQ_63/DDR1_DQ_63
BK29

DDR1_DQSP_4/DDR1_DQSP_2
AL30

DDR1_CAB_7/DDR1_MA_10
AG34

DDR1_DQ_30/DDR0_DQ_62
N31

DDR1_DQ_57/DDR1_DQ_57
BG32

DDR1_DQ_51/DDR1_DQ_51
BD32

DDR1_DQ_54/DDR1_DQ_54
BD29

DDR1_CAA_7/DDR1_MA_11
AC28

DDR1_DQ_24/DDR0_DQ_56
L31

DDR1_DQSN_2/DDR0_DQSN_6
G30

DDR1_DQ_21/DDR0_DQ_53
G29

DDR1_DQ_2/DDR0_DQ_18
G22

DDR1_DQ_4/DDR0_DQ_20
F25

DRAM_RESET#
BU31

DDR1_DQ_41/DDR1_DQ_25
AR32

DDR1_DQ_44/DDR1_DQ_28
AR30

DDR1_DQ_27/DDR0_DQ_59
N28

DDR1_DQ_29/DDR0_DQ_61
L29

DDR1_DQ_7/DDR0_DQ_23
F22

DDR1_DQ_11/DDR0_DQ_27
D24

DDR1_DQ_48/DDR1_DQ_48
BA32

DDR1_DQ_46/DDR1_DQ_30
AV32

DDR1_DQ_35/DDR1_DQ_19
AM31

DDR1_CAB_6/DDR1_BA_1
AJ36

DDR1_DQ_32/DDR1_DQ_16
AJ29

DDR1_CKP_1/DDR1_CKP_1
AE29

DDR1_CAA_9/DDR1_BG_1
Y28

DDR1_CAA_8/DDR1_ACT#
W28

DDR1_DQSP_2/DDR0_DQSP_6
H30

DDR1_DQSN_0/DDR0_DQSN_2
H24

DDR1_DQSN_7/DDR1_DQSN_7
BH31

DDR1_DQ_37/DDR1_DQ_21
AM29

DDR1_CAB_0/DDR1_MA_13
AK35

DDR1_CAB_3/DDR1_MA_16
AJ34

DDR1_CAA_4/DDR1_MA_7
AC29

DDR1_DQSP_0/DDR0_DQSP_2
G24

DDR1_DQSP_7/DDR1_DQSP_7
BH30

DDR1_DQ_61/DDR1_DQ_61
BG30

DDR1_DQSN_5/DDR1_DQSN_3
AU31

DDR1_CAA_1/DDR1_MA_9
AB29

DDR1_DQ_31/DDR0_DQ_63
N32

DDR1_DQ_52/DDR1_DQ_52
BA30

R0701 80.6_0201_1%1 2

R0703
470_0201_5%

1
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[WHL PDG FOR DCL DEBUG]

Follow the CRB
R0809, R0810 for WHL 4+3e

THERMTRIP#

XDP_BPM#0
XDP_BPM#1
XDP_BPM#2
XDP_BPM#3

VR_HOT#_R

PROC_POPIRCOMP

OPCE_RCOMP
PCH_OPIRCOMP

OPC_RCOMP

H_PECI

EC_WAKE#_SUS

VR_HOT#

XDP_TRST#

XDP_TMS

XDP_TDO

XDP_TDI

XDP_TCLK

PCH_JTAG_TRST#

PCH_JTAG_TMS

PCH_JTAG_TDO

PCH_JTAG_TDI

PCH_JTAGX

PCH_JTAG_TMS
PCH_JTAG_TDO
PCH_JTAG_TDI
PCH_JTAG_TCK

PCH_JTAGX
PCH_JTAG_TRST#

XDP_TDI
XDP_TCLK

XDP_TRST#
XDP_TMS
XDP_TDO

CATERR#

H_PECI<40>

+VCC_ST <15,16,18,71,86>

+VCC_STG <16,18,71>

+3VALW_PCH <5,9,10,11,12,13,15,19>

EC_WAKE#<40>

VR_HOT#<40,83,86>

+VCC_ST

+VCC_STG

+3VALW_PCH

+VCC_ST

+3VALW_PCH

+VCC_STG

+VCC_STG

+VCC_ST

Size Document Number Rev

Date: Sheet o f

Security Classification LC Future Center Secret Data

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

Issued Date Deciphered Date

Title

EE490/590 NM-B911EE490/590 NM-B911EE490/590 NM-B911EE490/590 NM-B911 0.4

WHL(D)_MISC/ JTAG

Custom

8 99Friday, September 14, 2018

2015/01/12 2016/01/12

Size Document Number Rev

Date: Sheet o f

Security Classification LC Future Center Secret Data

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

Issued Date Deciphered Date

Title

EE490/590 NM-B911EE490/590 NM-B911EE490/590 NM-B911EE490/590 NM-B911 0.4

WHL(D)_MISC/ JTAG

Custom

8 99Friday, September 14, 2018

2015/01/12 2016/01/12

Size Document Number Rev

Date: Sheet o f

Security Classification LC Future Center Secret Data

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

Issued Date Deciphered Date

Title

EE490/590 NM-B911EE490/590 NM-B911EE490/590 NM-B911EE490/590 NM-B911 0.4

WHL(D)_MISC/ JTAG

Custom

8 99Friday, September 14, 2018

2015/01/12 2016/01/12

R0818 51_0201_5%@1 2
T6

1

R0805
0_0402_SP

1 2

T8
1

R0802
499_0201_1%

1 2

T10
1

R0817 51_0201_5%1 2

R0813 0_0201_SP1 2

R0807 49.9_0402_1%1 2
R0811 0_0201_SP1 2

R0810 49.9_0402_1%1 2

R0808 49.9_0402_1%1 2
R0809 49.9_0402_1%1 2

4 of 20

UC1D

WHISKEYLAKE-U_BGA1528

@

PCH_JTAGX
P6

PCH_OPIRCOMP
BW25

PECI
AR1

PROC_TCK
T6

PCH_TRST#
Y6

GPP_E3/CPU_GP0
CE9

PROC_POPIRCOMP
BP27

PROC_TDO
Y5

PCH_TDI
U5

GPP_B4/CPU_GP3
CC35

THRMTRIP#
BJ1

PCH_TMS
P5

PROC_TRST#
AB6

PCH_TCK
W6

PROC_PREQ#
W2

RSVD36
N5

GPP_E7/CPU_GP1
CN3

GPP_B3/CPU_GP2
CB34

PCH_TDO
W5

BPM#_0
U1

BPM#_1
U2

BPM#_2
U3

PROCHOT#
Y4

BPM#_3
U4

RSVD35
L5

PROC_PRDY#
W1

PROC_TDI
U6

CATERR#
AA4

PROC_TMS
T5

T4
1

R0815 0_0201_SP1 2

R0806
10K_0201_5%

1
2

R0803
1K_0201_1%

1
2

R0814 0_0201_SP1 2

R0804

49.9_0402_1%

1
2

R0812 0_0201_SP1 2

R0801
1K_0402_5%

1
2

R0816 100_0201_5%1 2



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

GPU, Thermal Sendor, 
Embedded Controller, G sensor

DIMM1, DIMM2 CP

2N7002KDWH
Vth= min 1V, max 2.5V
ESD 2KV

SMBus

0.085 A, 10mils

EC and TPM Module debug port

C-LINK

LAN PHY 

Mirror Code, Close to SPI ROM (U0901).

GPP_C2, Internal PD 20K

L:Disable Intel ME Crypto TLS cipher suite (no confidentiality).
*H:Enable Intel ME Crypto Transport Layer Security (TLS) cipher
suite (with confidentiality).Support Intel AMT with TLS and
Intel SBA (Small Business Advantage) with TLS.
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To TPM IC

Reverse   internal  1K PU high

R0935,0936,0937,0938,0942 shold be Near U0901 SPI ROM(0.5~1 inch)

16MB(128Mb)

[WHL]SPI0_CS0#: SPI FLASH
         SPI0_CS2#: SPI TPM

SA00005VM00

SA00008A300WINBOND

MX25L12873FM2I-10G

LCFC P/NP/NVendor

W25Q128JVSIQ

TABLE of Flash(U0901)

MXIC

For ESPI and LPC interface

This signal has an internal pull-down.
0 = Disable IntelR DCI-OOB (Default)
1 = Enable IntelR DCI-OOB

Reserved for future using

SPI0 2 Load Topology Reserved

Rising edge of RSMRST#
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To VGA_CORE IC, RPC3.7

FN, F1, F4 PD 100K, BIOS need output
"High" while act i ve

GPP_B18, Internal PD 20K

*L: Disable “ No Reboot”  mode
 H: Enable “ No Reboot”  mode

GPP_B22, Internal PD 20K

*L: SPI
 H: LPC

GPP_D12, External pull-up is required.
Recommend 100K if pulled up to 3.3V or 75K
if pulled up to 1.8V.

This strap should sample HIGH.
There should NOT be any on-board device driving it
to opposite direction during strap sampling.

GPP_D7, Reserved, Rising edge of DSW_PWROK

External pull-up is required. Recommend 100K.
This strap should sample HIGH.
There should NOT be any on-board device driving it
to opposite direction during strap sampling
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To enable Flash Descriptor Security Override,
this signal should be pulled up to VCCHDA
through a 1 KΩ  to 2.2 KΩ  ± 5% resistor.

GPP_B14, Internal PD 20K
No Reboot on TCO
Timer expiration
pull-up to VCC3_3 through a 1~8.2KΩ
resistor to disable this capability

WINDU and E470 can't stuff TBD

Table 3-1.RCOMP Recommendation for WHL and CFL

14S_ID
(GPP_D20)

0 (R1024)14"

14"S 1 (R1023)

CR_ID
(GPP_D17)

0

Status

1CRR

CRG

Status

15"

D_J_CTL
(GPP_D19)

0 (GND Low)

Status

14" 1 (NC High)

PLANARID4
(GPP_D18)

0 (R1022)

NTPM 1 (R1021)

Status

TPM

TPM ID
Panel ID
(Pin#7 Control)

14S ID
Card Reader ID
(I/O Board Control)

PCH_HDA_RST# HDA_RST#
PCH_HDA_SDOUT
PCH_HDA_SYNC HDA_SYNC

HDA_SDOUT

HDA_SYNC
HDA_BCLK

HDA_RST#

PCH_HDA_SDIN0
HDA_SDOUT

PCH_BEEP

PCH_BEEP
PCH_HDA_SDIN0HDA_SDOUT

PCH_HDA_BCLK HDA_BCLK

RF_RESET_B_CNVI

CLKREQ0_CNVI

D_J_CTL

CR_ID

14S_ID

PLANARID4

PLANARID4
14S_ID

PCH_HDA_RST#<50>
PCH_HDA_SDOUT<50>

ME_FLASH<40>

PCH_HDA_SYNC<50>

PCH_HDA_SDIN0<50>

PCH_BEEP<51>

+3VALW_PCH <5,8,9,10,12,13,15,19>

+3VS <5,9,10,12,14,15,23,25,30,32,37,39,40,47,50,57,58,59,60,63,65,66,67,69,72,82,85,86>

+VCC_HDA <19>

+VCC_IO <5,18,21,71>

PCH_HDA_BCLK<50>

CLKREQ0_CNVI<63>

RF_RESET_B_CNVI<63>

+3VALW <6,9,12,15,18,19,40,41,50,58,60,63,65,66,67,71,72,83,84,91,92,93,95>

D_J_CTL<60>

CR_ID<67>

+3VS
+VCC_IO+VCC_HDA

+3VALW_PCH

+3VALW_PCH

+3VS

+VCC_HDA

+VCC_IO

+3VALW

+3VALW

+3VS
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GPP_G4/SD_DATA3
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GPP_G2/SD3_DATA1
CL36

GPP_D19/DMIC_CLK0/SNDW4_CLK
CP24

GPP_A16/SD_1P8_SEL
BY31

I2S1_SFRM/SNDW2_CLK
BL37

HDA_BCLK/I2S0_SCLK
BN37

GPP_G7/SD_WP
CK34

GPP_D17/DMIC_CLK1/SNDW3_CLK
CK25

HDA_SDO/I2S0_TXD
BN36

GPP_G5/SD_CD#
CH35

GPP_G1/SD3_DATA0
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SD_1P8_RCOMP
CK33
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CH29
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BN34
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USB Port3 For DCI(Left Front)

USB Port4 For DCI(Left Front)

USB Port4 (IO/B)

USB Port2 (TYPE-C)

USB Port1 (Left back AOU)

USB Port2 (TYPE-C)

HDD

BT

GPU

Touch Panel

Finger Printer

CAMERA

LAN

WLAN

NC NC

NC

NC

(Left back AOU)

(IO/B)
(Left Front)
(TYPE-C)M.2 SSD

M2_CARD_DET
0 -W/CARD ==>GND
1 -W/O CARD ==>PU

SSD_DET#
0- SATA
1- PCIE

Card Reader

USB Port3 (Left back AOU)
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1. must be always pulled-up to  VCCRTC.
2. 1 = Enable DSW 3.3V-to-1.05V Integrated DeepSx Well (DSW) On-Die Voltage Regulator. 
This must always be pulled high on product i on boar ds.
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[WHL PDG]SVID

VIDALERT#, VIDSCLK, and VIDSCLK comprise a three signal serial synchronous
interface (SVID) used to transfer power management information between the Whiskey
Lake processor and the voltage regulator controllers. Alert signal must be routed
between Clk and Data signals to minimize Cross-Talk.

1.Trace Length Match: <25mil
2.Space: >25mil
3.Trace impedance:50ohm
4.Sense traces should be referenced to a solid ground plane
5.Avoid crossing over plane splits

[WHL PDG]Package Sensing Recommendations

Rpu1

Rpu2

Rs1

Rpu1

[SKL PDG]VIDSOUT

[SKL PDG]VIDALERT#

[SKL PDG]VIDSCK

VR_SVID_ALRT#_R

VR_SVID_DAT

VR_SVID_CLK

VR_SVID_CLK

VR_SVID_ALRT#_R

VR_SVID_DAT

VR_SVID_ALRT#

+VCC_CORE <17,27,87,90>

+VCC_ST <8,15,18,71,86>

VCC_SENSE <86>
VSS_SENSE <86>

VR_SVID_ALRT# <86>

VR_SVID_DAT <86>

VR_SVID_CLK <86>

+VCC_STG <8,18,71>

+VCC_CORE +VCC_CORE

+VCC_STG

+VCC_CORE

+VCC_ST

+VCC_ST

+VCC_ST

+VCC_CORE

+VCC_ST

+VCC_STG
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Fo WHL U42Fo WHL U42f/CNL U22

575414_WHL_Ballout List

[WHL PDG]for CNL DDR4 COMPENSATION
DDR_RCOMP[0] Pull down 100 ohm resistor
DDR_RCOMP[1] Pull down 100 ohm resistor
DDR_RCOMP[2] Pull down 100 ohm resistor

[WHL PDG]for WHL DDR4 COMPENSATION
DDR_RCOMP[0] Pull down 121 ohm resistor
DDR_RCOMP[1] Pull down 80.6 ohm resistor
DDR_RCOMP[2] Pull down 100 ohm resistor

VCCGT_SENSE <86>
VSSGT_SENSE <86>

+VCC_GT <27,88,90>

+VCC_CORE <16,27,87,90>

+VCCCPUCORE_GT <27>

+VCC_GT

+VCC_GT

+VCC_GT

+VCC_GT

+VCC_CORE

+VCCCPUCORE_GT

+VCC_CORE +VCCCPUCORE_GT+VCC_GT +VCCCPUCORE_GT

+VCCCPUCORE_GT

+VCC_GT

+VCCCPUCORE_GT

+VCCCPUCORE_GT
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Power Rail

VCC

Control

SVID

Description

Processor IA Cores Power Rail

VccGT SVIDProcessor Graphics Power Rails

VccGTX Processor Graphics Extended Power Rail
SVID

Available only for GT3/GT4 processor SKUs

SVIDSystem Agent Power RailVccSA

FixedIO Power RailVccIO

VccST Sustain Power Rail Fixed

VccPLL Processor PLLs power rail Fixed

VDDQ Integrated Memory Controller Power Rail Fixed

Processor OPC power rail (available only
in SKU’ s with OPC)

VccOPC Fixed

VccOPC_1P8 Processor OPC power rail (available only
in SKU’ s with OPC)

Fixed

VccEOPIO Processor OPC power rail (available only
in SKU’ s with OPC)

Fixed

[WHL U4+2/CFL U4+2f/CNL U2+2/CFL U4+3e Processor]VDDQ

[WHL U4+2/CFL U4+2f/CNL U2+2/CFL U4+3e Processor]10uF x6, 22uF x1

[WHL U4+2/CFL U4+2f/CNL U2+2/CFL U4+3e Processor]VCCIO

[WHL U4+2/CFL U4+2f/CNL U2+2/CFL U4+3e Processor]1uF x4

[WHL U4+2/CFL U4+2f/CNL U2+2/CFL U4+3e Processor]VCCSA

[WHL U4+2/CFL U4+2f/CNL U2+2/CFL U4+3e Processor]10uF x9, 1uF x7

[WHL U4+2/CFL U4+2f/CNL U2+2/CFL U4+3e Processor]VCCSA

[WHL U4+2/CFL U4+2f/CNL U2+2/CFL U4+3e Processor]10uF x6,47uF x2

BOTTOM

TOP

BOTTOM

BOTTOM

Primary side cap

Primary side cap

Primary side cap

[WHL PDG]VCCPLL

[WHL PDG]1uF x1

[WHL PDG]VCCSTG

[WHL PDG]1uF x1

[WHL PDG]VCCST

[WHL PDG]1uF x1

[WHL PDG]VCCPLL

[WHL PDG]1uF x1

[SKL PDG]VDDQC

[SKL PDG]10uF x1

[WHL U4+2/CFL U4+2f/CNL U2+2/CFL U4+3e Processor]10uF x3, 1uF x4

[WHL U4+2/CFL U4+2f/CNL U2+2/CFL U4+3e Processor]VDDQ

TOP

[WHL U4+2/CFL U4+2f/CNL U2+2/CFL U4+3e Processor]10uF x6,1uF x4

TOPPrimary side cap

The following capacitors can be placed on as either Primary or back side cap.

VSSSA_SENSE_L
VCCSA_SENSE_L

VSSIO_SENSE
VCCIO_SENSE

VCCSA_SENSE
VSSSA_SENSE

VCCIO_SENSE
VSSIO_SENSE

VSSSA_SENSE <86>
VCCSA_SENSE <86>

+1.2V <6,7,23,24,25,26,85>

+VCC_IO <5,11,21,71>

+VCC_SA <89,90>

+VCC_STG <8,16,71>

+VCC_ST <8,15,16,71,86>

+VCC_SFROC

+VCC_SFR

SYSON<40,71,85,94>

CPU_C10_GATE#<13,71>

+VCC_IO

+VCC_SA

+1.2V+VCC_STG +VCC_ST+VCC_SFROC+VCC_SFR

+1.2V

+VCC_IO

+VCC_SA

+VCC_IO

+VCC_SA
+VCC_SA

+VCC_SA+VCC_IO

+VCC_STG

+VCC_ST

+VCC_SA +1.2V

+VCC_STG +VCC_ST

+VCC_SFR

+1.2V

+VCC_ST

+1.2V

+VCC_IO

+VCC_IO

+VCC_SFROC

+VCC_SFR

+VCC_SFROC+1.2V+3VALW
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CFG4

CFG4 : eDP Enable
  1 : Disabled
  0 : Enabled

TABLE

CFG9 : SVID Bus Communication
  1 : Enabled
  0 : Disabled

CFG0 : Stall Reset Sequence 
  after PCU PLL Lock until de-asserted
  1 : No Stall
  0 : Stall

CFG0

 L:Stall.
*H:(Default) Normal
Operation; No stall.

*L: Embedded DisplayPort   Enabled
 H:  Embedded DisplayPort   Disabled

[SKL EDS]

[SKL CRB]

[SKL PDG]Route
HOOK[6] to
Skylake
ITP_PMODE.
Termination:
Resistor value
from 1K ohm to 3K
ohm pull up to
PCH_V1.0A Rail.

ZVM# state

0V

1V

[SKL EDS]Zero Voltage Mode:VCCOPC is fixed OPC VR output voltage of 1V, the
processor can drive VR to LPM (Low Power Mode) which sets VR output to 0V using
ZVM# signal as shown below:

VCCOPC

0V

1V

[SKL EDS]Minimum Speed Mode: VCCEOPIO can be connected to OPC VR in this
case VCCEOPIO is fixed to 1V. The processor can drive VR to LPM (Low Power
Mode) which sets VR output to 0V using ZVM# signal .
In order to achieve better power/performance it is recommended to use a
separate VR for VCCEOPIO in this case VCCEOPIO is configurable to 0.8V/1V.
The processor drives the VR to set VCCEOPIO value(0.8V/1V) using MSM#
signal, based on the required bandwidth for the EOPIO interface as shown
below:

ZVM# state

0V

1V

VCCEOPIO

0V

0.8V

MSM# state

X

1V

0V

1V 1V

CFG3
PHYSICAL_DEBUG_ENABLED (DFX PRIVACY)

0 : ENABLED
    SET DFX ENABLED BIT IN DEBUG INTERFACE MSR
1 : DISABLED

HIGH - DFXTESTMODE DISABLED(DEFAULT)
LOW - DFXTESTMODE ENABLED
WEAK INTERNAL PU

DFXTESTMODE

20180528
Change the Netname to  +1.05VALW
Modified By Tony

CFG_RCOMP

ITP_PMODE

CFG4

CFG0 CFG4

CFG0

CFG3

CFG3 ITP_PMODE

+1.05VALW <19,71,92>

+VCC_IO <5,11,18,71>

+1.05VALW

+VCC_IO

+VCC_IO +VCC_IO
+1.05VALW
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ITP_PMODE
W4

CFG_18
N3

CFG_19
N4

RSVD68
C34

TP2
BP34

RSVD69
G3

CFG_0
T4

RSVD70
G4

CFG_1
R4

RSVD77
BP9

RSVD66
AH26

CFG_2
T3

SKTOCC#
E1

RSVD29
CR4

RSVD76
BP8

RSVD9
AN2

CFG_3
R3

RSVD_TP5
F37

RSVD84
CR35

TP3
BR18

RSVD17
BK36

RSVD8
AN1

CFG_RCOMP
AB5

CFG_4
J4

RSVD_TP4
F34

RSVD27
CR3

TP5
BP35

RSVD16
BK35

RSVD7
AM4

CFG_10
R1

CFG_5
M4

RSVD26
CP3

RSVD_TP3
CN36

TP1
BK34

RSVD72
BJ36

RSVD71
AM3

CFG_11
N1

CFG_6
J3

RSVD25
CG2

RSVD73
BJ34

RSVD67
B35

RSVD82
AL4

RSVD35
W3

CFG_7
M3

CFG_12
J2

RSVD24
CG1

RSVD78
AU3

RSVD83
AL3

RSVD_TP1
A34

CFG_8
R2

CFG_13
L2

RSVD34
H4

RSVD23
BV25

RSVD79
AT3

RSVD80
AL2

CFG_9
N2

CFG_14
J1

RSVD33
H3

RSVD22
BV24

RSVD11
AN4

RSVD81
AL1

CFG_15
L1

RSVD32
G2

RSVD74
BT9

RSVD10
AN3

RSVD1
A35

CFG_16
L3

RSVD31
G1

IST_TRIG
CP36

RSVD75
BT8

RSVD85
AJ27

CFG_17
L4

RSVD30
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BP36
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SPD Address = 0H

RF

[WHL PDG]VDDSPD

[WHL PDG] EE 0.1uF x2,
2.2uF x2.

Place
decoupling cap
close to DIMM

VDDSPD_1
PM_SMB_CLK

M_VREF_CA_DIMMA

PM_SMB_DAT
SA0_CHA_P

SA1_CHA_P

SA2_CHA_P

EVENT_n_1

M_A_DQ9

M_A_DQ10

M_A_DQ11

M_A_DQS1

M_A_DQ13

-M_A_DQS1

M_A_DQ20

M_A_DQ21

M_A_DQ22

M_A_DQ18

M_A_DQ26

M_A_DQ31

M_A_DQ25

M_A_DQ24

M_A_DQ2

M_A_DQS0
-M_A_DQS0

M_A_DQ0

M_A_DQ1

M_A_DQ6

M_A_DQ8

M_A_DQ12

M_A_DQ15

M_A_DQ14

-M_A_DQS3
M_A_DQS3

M_A_DQ28

M_A_DQ30

M_A_DQ27

M_A_DQ29

M_A_DQ16

M_A_DQ23

-M_A_DQS2

M_A_DQ17

M_A_DQ19

M_A_DQS2

M_A_DQ5

M_A_DQ4

M_A_DQ7

M_A_DQ3

M_A_BS1

-M_A_CS0
M_A_A14

M_A_ODT0

M_A_DQ40

M_A_DQS5
-M_A_DQS5

M_A_DQ47

M_A_DQ43

M_A_DQ42

M_A_DQ36

M_A_DQ32

M_A_DQ38

M_A_DQ35

M_A_DQ48

-M_A_CS1

M_A_DQ49

M_A_ODT1

M_A_DQ54

-M_A_DQS6
M_A_DQS6

M_A_DQ55

M_A_DQ57

M_A_DQ63

M_A_DQ62

M_A_DQ56

M_A_A3
M_A_A1

M_A_DDRCLK0_1066M
-M_A_DDRCLK0_1066M

M_A_PARITY M_A_A0

M_A_DQS4

M_A_DQ37

M_A_DQ39

M_A_DQ44

M_A_DQ33

M_A_DQ34

-M_A_DQS4

M_A_DQ46

M_A_DQ41

M_A_DQ45

M_A_DQ50

M_A_DQ53

M_A_DQ51

M_A_DQ52

M_A_A13
M_A_A15

M_A_A16
M_A_BS0

M_A_A10

-M_A_DQS7
M_A_DQS7

M_A_DQ58

M_A_DQ60

M_A_DQ59

M_A_DQ61

M_A_A2

M_A_DDRCLK1_1066M
-M_A_DDRCLK1_1066M

M_A_CKE0

M_A_BG0
M_A_BG1

M_A_CKE1

-M_A_ACT
-M_A_ALERT
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[WHL PDG]VDDQ

[WHL PDG] EE 10uF x16, 1uF x16. 330uF x1

Place 10uF/1uF decoupling cap, 4
near each side of the DIMM
connector close to VDD pins.
330uF placeholder

Place decoupling cap on DRAM side.

[WHL PDG]VPP

[WHL PDG] EE 10uF x2, 1uF x2.

[WHL PDG]VTT

[WHL PDG] EE 10uF x2, 1uF x4.

Place decoupling on the VTT plane close to SODIMM

Total quantity is referring to 2 channels.

10U x 6
0.1U x 2
1U x 4
220U x 1

10U x 1
1U x 1

10U x 1
1U x 2

Total
10U x 8
0.1U x 2
1U x 7
220U x 1
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SPD Address = 2H

Place Close DIMMs
Layout Node:

[WHL PDG]VDDSPD

[WHL PDG] EE 0.1uF
x1, 2.2uF x1.

Place decoupling
cap close to DIMM
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[WHL PDG]VDDQ

[WHL PDG] EE 10uF x16, 1uF x16. 330uF x1

Place 10uF/1uF decoupling cap, 4
near each side of the DIMM
connector close to VDD pins.
330uF placeholder

Place decoupling cap on DRAM side.

[WHL PDG]VPP

[WHL PDG] EE 10uF x2, 1uF x2.

[WHL PDG]VTT

[WHL PDG] EE 10uF x2, 1uF x4.

Place decoupling on the VTT plane close to SODIMM

Total quantity is referring to 2 channels.

10U x 6
0.1U x 2
1U x 4

10U x 1
1U x 1

10U x 1
1U x 2

Total
10U x 8
0.1U x 2
1U x 7

+2.5V <6,23,24,25,94>

+1.2V <6,7,18,23,24,25,85>

+0.6VS <23,24,25,85>

+1.2V

+2.5V

+0.6VS

+1.2V

+2.5V

+1.2V

+0.6VS
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TOPTOP

[WHL U4+2/CFL U4+2f/CNL U2+2/CFL U4+3e Processor]22uF x9,10uF x22,1uF x35,47uF x18
[WHL U4+2/CFL U4+2f/CNL U2+2/CFL U4+3e Processor]VCC

BOTTOM

[WHL U4+2/CFL U4+2f/CNL U2+2/CFL U4+3e Processor]VCCGT
[WHL U4+2/CFL U4+2f/CNL U2+2/CFL U4+3e Processor]22uFx 15,10uF x15,1uF x11, 47uF x8

BOTTOM

[WHL U4+2/CFL U4+2f/CNL U2+2/CFL U4+3e Processor]10uF x15,1uF x11[WHL U4+2/CFL U4+2f/CNL U2+2/CFL U4+3e Processor]10uF x14,1uF x35,22uF x9

[WHL U4+2/CFL U4+2f/CNL U2+2/CFL U4+3e Processor]1uF x7,10uF x7
TOP

[WHL U4+2/CFL U4+2f/CNL U2+2/CFL U4+3e Processor]10uF x8

[WHL U4+2/CFL U4+2f/CNL U2+2/CFL U4+3e Processor]47uF x18
The following capacitors can be placed on as either Primary or back side cap.

[WHL U4+2/CFL U4+2f/CNL U2+2/CFL U4+3e Processor]22uF x15,47uF x8

[WHL U4+2/CFL U4+2f/CNL U2+2/CFL U4+3e Processor]VCCcore_VCCGT_ISLAND

+VCC_GT <17,88,90>+VCC_CORE <16,17,87,90> +VCCCPUCORE_GT <17>

+VCC_GT

+VCC_GT

+VCC_CORE

+VCC_CORE

+VCC_CORE

+VCC_CORE

+VCC_CORE

+VCC_CORE +VCC_GT

+VCC_CORE

+VCC_CORE

+VCCCPUCORE_GT

+VCC_GT

+VCCCPUCORE_GT

+VCCCPUCORE_GT

+VCC_CORE

+VCC_CORE

+VCC_CORE

+VCC_GT

+VCC_GT

+VCC_CORE

+VCC_CORE
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PCC circuit

PCC 60A >> R3213 = 13.3K ohm, R3216 = 10.2K ohm 
PCC 72A >> R3213 = 11.5K ohm, R3216 = 10.2K ohm 

Umount

Umount
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+1.8VALW to +1.8VS_VGA

40 mils40 mils

IB = 1.8V / 2.2K = 0.0008A

IB * Hfe = 0.0008 * 120  = 0.096A

IC = (Vc-Vce(sat)) / Rc = (3.3-0.25) / 100000 = 0.00000305

IB * Hfe > IC --- 截 止 區      (OK ) 

A. Vth = 2.5V (MAX)
B. Id = 340 mA (MAX)
C. Vth in schematic = 3.3V

Discharge Circuit
1.8V_EN

+1.8V_PGOOD

1.8V_EN#

1.8V_EN#

VGA_ON

+3VS_VGA <30,32,37,39,91>
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+3VS to +3VS_VGA

Discharge Circuit
VDS=60
VGS=20
Id=320mA

VGA_ON

DGPU_PWREN#

+3VS_VGA_D

DGPU_PWREN#

VGA_ON<10,37,38>
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20160127
1. Add TEMBER_DETECT# circuit
2. Change Resistor value

Un-stuff if not necessary.

20160307
Stuff CE11 for WRST singal

minimum trace width 12 mil

All capacitors close to EC

For Mirror Code
"H" --> Enable
"L" --> Disable (Default)

Please don't place any PU Resistor on GPG[7:2]
(Reserve hardware strapping)

Close to EC

For ESPI and LPC interface

Modified by Tony for EC request.
Tie the Net and PU to +LDO_3V3
*Notice: Need to change the Netname in SIT.

HDD_DETECT#

AOU_DET#

KB_FN

TEMBER_DETECT#

KSO1

KSO2

FAN_ID

LAN_WAKE#

EC_FAN_SPEED

LID_SW#

EC_AGND

LID_SW#

SUSP

SYSON

EC_SMB_DA3

EC_AGND

EC_SMB_DA1

EC_SMB_CK1

EC_ON

EC_MUTE#

H_PROCHOT_EC

ACIN_EC

VR_HOT#

USB_ON#

CP_DATA

CP_CLK

WRST#

EC_SMB_CK3

EC_WAKE#

PM_SLP_S3#
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Vendor Description LCFC P/N

TABLE of PROTECTOR (U4202)

TI SA000093G00 S IC SN1710033RUKR WQFN PORT PROTECTOR
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TABLE of TypeC Load Switch (U4302)

KINETIC

SRC_PS_FLT

SRC_PS_EN

SRC_PS_FO

SNK_PS_EN#

SNK_PS_ACK

PD_VBUS_C_CTRL1_EC<40>

+5VALW <38,39,41,42,47,62,64,66,67,71,72,84,85,86,87,88,89,91,93,94>

+VBUS_CONN <42>

VSYSTEM2 <80,83>

SRC_PS_EN<42>

SRC_PS_FO<42>

SRC_PS_FLT<42>

SNK_PS_ACK <42>

SNK_PS_EN# <42>

+5V_IN <42>

+VCON_IN <42>

+LDO_3V3 <40,42>

+VBUS_CONN

+5V_IN

+5VALW +VCON_IN

+VBUS_CONN

+5VALW

+VBUS_CONN

VSYSTEM2

VSYSTEM2

+5VALW

+LDO_3V3
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+5V_IN

+VCON_IN

+LDO_3V3
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Need to confirm if 2n7002 can be used here.

HDMI CONN.

200mA

PMOS ? Id? =< 2A; Vgs(th)<-1.2V
 Vgs(th) Max >=2.0V 

 Vgs(th) Max >=2.5V 

AC+DC:13V-->7.4V

AC:9V-->5.1V

S FUSE 1206L050YRHF 0.5A 6V CURUS/TUV

BOURNS

 LITTELFUSE SP040005G00

 S_PPTC_TH MF-NSMF050-2 0.5A 13.2V UL/TUVSP040005L00

Description LCFC P/N

TABLE of POWER SWITCH (F4701)
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HDMI_TX2-
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HDMI_TX1- HDMI_TX1-_CON

HDMI_TX1+ HDMI_TX1+_CON

HDMI_TX0- HDMI_TX0-_CON

HDMI_TX0+

HDMI_TXC-

HDMI_TX0+_CON

HDMI_TXC+

HDMI_TX2-

HDMI_TX2+

HDMI_TX1-
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HDMI_TX0-
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HDMI_CLK_CON

HDMI_TX0-_CON

HDMI_TX2+_CON

HDMI_TX2-_CON
HDMI_TX1+_CON
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HDMI_DAT_CON
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HDMI_HPD_CON

HDMI_DAT_CON
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HDMI_HPD_CON

SUSP#

DDIP1_CTRLDATA

DDIP1_CTRLCLK

HDMI_DAT_CON

HDMI_CLK_CON

DDIP1_HPD HDMI_HPD_CON

HDMI_HPD_CON

HDMI_DAT_CON

HDMI_CLK_CON

CPU_DDI1_P0<5>

CPU_DDI1_N0<5>

CPU_DDI1_P1<5>

CPU_DDI1_N1<5>

CPU_DDI1_P2<5>

CPU_DDI1_N2<5>

CPU_DDI1_P3<5>

CPU_DDI1_N3<5>

+3VS <5,9,10,11,12,14,15,23,25,30,32,37,39,40,50,57,58,59,60,63,65,66,67,69,72,82,85,86>

+5VS <41,50,51,60,61,65,66,72>

DDIP1_CTRLCLK<5>

DDIP1_CTRLDATA<5>

DDIP1_HPD<5>

SUSP<40,71,72,85>

B+ <60,72,80,83,84,85,86,87,88,89,91,92,95>

+5VALW <38,39,41,42,43,62,64,66,67,71,72,84,85,86,87,88,89,91,93,94>

+5VS_HDMI

+3VS

+5VS_HDMI +5VS_HDMI

+5VS
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+5VS_HDMI
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B+

+5VALW

Size Document Number Rev

Date: Sheet o f

Security Classification LC Future Center Secret Data

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

Issued Date Deciphered Date

Title

EE490/590 NM-B911EE490/590 NM-B911EE490/590 NM-B911EE490/590 NM-B911 0.4

HDMI CONN

Custom

47 99Friday, September 14, 2018

2015/01/12 2016/01/12

Size Document Number Rev

Date: Sheet o f

Security Classification LC Future Center Secret Data

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

Issued Date Deciphered Date

Title

EE490/590 NM-B911EE490/590 NM-B911EE490/590 NM-B911EE490/590 NM-B911 0.4

HDMI CONN

Custom

47 99Friday, September 14, 2018

2015/01/12 2016/01/12

Size Document Number Rev

Date: Sheet o f

Security Classification LC Future Center Secret Data

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

Issued Date Deciphered Date

Title

EE490/590 NM-B911EE490/590 NM-B911EE490/590 NM-B911EE490/590 NM-B911 0.4

HDMI CONN

Custom

47 99Friday, September 14, 2018

2015/01/12 2016/01/12

G

D

S

Q4701A

L2N7002KDW1T1G_SOT363-6

2

61

R4720 0_0201_5%@1 2

R4709
470_0201_5%

1
2

C4704 0.1U_0201_10V6-K1 2

G

D S

Q4704
AO3413_SOT23-3
SB93413000J2

1 3

G

D

S

Q4701B

L2N7002KDW1T1G_SOT363-6

5

34

R4714
100K_0201_5%

1
2

D4701 RCLAMP0524PATCT_SLP2510P8-10-9

EMC@

47
6

8
9

5

2
1

3

R4710100K_0201_5% 1 2

C4706 0.1U_0201_10V6-K1 2

R4721 0_0201_5%@1 2

R4713
1M_0201_5%

1
2

R4708
470_0201_5%

1
2

R47111.8K_0201_5% 12

D4702 RCLAMP0524PATCT_SLP2510P8-10-9

EMC@

47
6

8
9

5

2
1

3

R4717 0_0201_5%@1 2R4706
470_0201_5%

1
2

C4707 0.1U_0201_10V6-K1 2

R4716
1K_0201_5%

@

1
2

L4704

EXC24CH900U_4P

EMC@

1
1

2
2

3
3

4
4

R4715
133K_0402_1%

1
2

G

D

S Q4703
2N7002KW_SOT323-3 SB000009Q8J

2

1
3

R4722 0_0201_5%@1 2

C4708 0.1U_0201_10V6-K1 2

R47121.8K_0201_5% 12

L4702

EXC24CH900U_4P

EMC@

1
1

2
2

3
3

4
4

L4703

EXC24CH900U_4P

EMC@

1
1

2
2

3
3

4
4

R4723 0_0201_5%@1 2

G

D

S

Q4705
2N7002KW_SOT323-3
SB000009Q8J

2

1
3

R4707 0_0201_5%@1 2

C4709 0.1U_0201_10V6-K1 2

F4701

0.5A_6V_1206L050YRHF

21

R4718 0_0201_5%@1 2

G

DS

Q4702

2N7002KW_SOT323-3

SB000009Q8J

2

13

R4703
470_0201_5%

1
2

C4711 0.1U_0201_10V6-K1 2

JHDMI1

SINGA_2HE3Y62-000111F

ME@

HP_DET
19

+5V
18

DDC/CEC_GND
17

SDA
16

SCL
15

Reserved
14

CEC
13

CK-
12

CK_shield
11

CK+
10

D0-
9

D0_shield
8

D0+
7

D1-
6

D1_shield
5

D1+
4

D2-
3

D2_shield
2

D2+
1

GND1
20

GND2
21

GND3
22

GND4
23

R4704
470_0201_5%

1
2

C4712
0.1U_0201_6.3V6-K

1

2

R4701
470_0201_5%

1
2

C4710 0.1U_0201_10V6-K1 2

R4719 0_0201_5%@1 2

D4703 RCLAMP0524PATCT_SLP2510P8-10-9

EMC@

47
6

8
9

5

2
1

3

C4705 0.1U_0201_10V6-K1 2

R4702
470_0201_5%

1
2

R4705
470_0201_5%

1
2

L4701

EXC24CH900U_4P

EMC@

1
1

2
2

3
3

4
4



A

A

B

B

C

C

D

D

E

E

1 1

2 2

3 3

4 4

Size Document Number Rev

Date: Sheet o f

Security Classification LC Future Center Secret Data

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

Issued Date Deciphered Date

Title

EE490/590 NM-B911EE490/590 NM-B911EE490/590 NM-B911EE490/590 NM-B911 0.4

BLANK

D

48 99Friday, September 14, 2018

2015/01/12 2016/01/12

Size Document Number Rev

Date: Sheet o f

Security Classification LC Future Center Secret Data

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

Issued Date Deciphered Date

Title

EE490/590 NM-B911EE490/590 NM-B911EE490/590 NM-B911EE490/590 NM-B911 0.4

BLANK

D

48 99Friday, September 14, 2018

2015/01/12 2016/01/12

Size Document Number Rev

Date: Sheet o f

Security Classification LC Future Center Secret Data

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

Issued Date Deciphered Date

Title

EE490/590 NM-B911EE490/590 NM-B911EE490/590 NM-B911EE490/590 NM-B911 0.4

BLANK

D

48 99Friday, September 14, 2018

2015/01/12 2016/01/12



A

A

B

B

C

C

D

D

E

E

1 1

2 2

3 3

4 4

Size Document Number Rev

Date: Sheet o f

Security Classification LC Future Center Secret Data

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

Issued Date Deciphered Date

Title

EE490/590 NM-B911EE490/590 NM-B911EE490/590 NM-B911EE490/590 NM-B911 0.4

BLANK

Custom

49 99Friday, September 14, 2018

2015/01/12 2016/01/12

Size Document Number Rev

Date: Sheet o f

Security Classification LC Future Center Secret Data

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

Issued Date Deciphered Date

Title

EE490/590 NM-B911EE490/590 NM-B911EE490/590 NM-B911EE490/590 NM-B911 0.4

BLANK

Custom

49 99Friday, September 14, 2018

2015/01/12 2016/01/12

Size Document Number Rev

Date: Sheet o f

Security Classification LC Future Center Secret Data

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

Issued Date Deciphered Date

Title

EE490/590 NM-B911EE490/590 NM-B911EE490/590 NM-B911EE490/590 NM-B911 0.4

BLANK

Custom

49 99Friday, September 14, 2018

2015/01/12 2016/01/12



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Close to Pin13,16,29 Close to Pin3

Please Close to Pin9

W= 80mils

Close to Pin7

Apple --> EXT_MIC_A, HGNDB
Nokia --> EXT_MIC_B, HGNDA

W= 300mils

EMI filter for Class D output signals
Close to Codex

EC_MUTE#

PCH_HDA_SDIN0

PCH_HDA_SYNC

PCH_HDA_BCLK

PC_BEEP

PCH_HDA_SDOUT

JSENSE

PCH_HDA_RST#

MIC_CLK_R
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SA000081E00

SA00009AQ00ST

KX022-1020

LCFC P/NP/NVendor

LIS2DWLTR

TABLE of G-Sersor (UG5701)

Kionix
H

L

L

30h (W) & 31h (R)

P/N

3Ch (W) & 3Dh (R)

3Eh (W) & 3Fh (R)

LIS2DWLTR

TABLE

ADDR_SEL

32h (W) & 33h (R)

KX022-1020
H

Address

CLOSE VDDIO CLOSE VDD

GSENSE_INT

GSENSE_INT_R

+3VS_GS
+3VS_GS
EC_SMB_DA3_G

EC_SMB_CK3_GADDR_SEL

ADDR_SEL

EC_SMB_CK3 <9,32,40,59>
EC_SMB_DA3<9,32,40,59>

+3VS <5,9,10,11,12,14,15,23,25,30,32,37,39,40,47,50,58,59,60,63,65,66,67,69,72,82,85,86>

GSENSE_INT<40>

+3VS

+3VS

+3VS

+3VS
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NOTE: 
Follow the SPI topology layout guidelines 
in the relevant Intel Platform Design Guide.

NOTE: 
Place 0.1 uF capacitors as close as
possible to the device power pins.

NOTE: 
Check timing sequence in SDV phase.

NOTE: 
1) It is recommended to connect the TPM to the system's
   standby voltage to improve performance.
2) SPI_RST# must be asserted for at least 5 msec after
   VSB power-up.
3) VSB may come up anytime before VDD power-up, 
   but not after VDD power-up.
4) SPI_RST# may be asserted together with VDD power
   negation, but should not at any point exceed 0.5V 
   above the VDD power level.

VSB

VDD

SPI_RST#

 0 < t

1 ms < t

5 ms < t

Follow THP1_SWG_SIT_EC005, update TPM table

SA000089E20ST

LCFC P/N Description Vendor

S IC ST33HTPH2E32AHC0 VQFN 32P TPM

TABLE of TPM (UT5801)

NUVOTON SA00008KS10 S IC NPCT750LABYX QFN 32P TPM

Using Symbol of SLB9670VQ1P2

SERIRQ_R
SPI_SI_R
SPI_SO_R
SPI_CS2_RSPI_CS2#_TPM

SPI_CLK_L

PLT_RST#
GPIO04

GPIO01

GPIO03

SERIRQ
PP
GPIO2

SPI_CLK

SPI_SI
SPI_SO

+3VS <5,9,10,11,12,14,15,23,25,30,32,37,39,40,47,50,57,59,60,63,65,66,67,69,72,82,85,86>

+3VALW <6,9,11,12,15,18,19,40,41,50,60,63,65,66,67,71,72,83,84,91,92,93,95>

SERIRQ<9,40>

SPI_CS2#_TPM<9>

PLT_RST#<15,30,40,63,67,69>

SPI_CLK<9>

SPI_SO<9>
SPI_SI<9>

+3VS_TPM+3VS

+3VALW

+3VS

+3VALW

+3VS

+3VS_TPM

+3VS_TPM

+3VS_TPM
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Thermal Sensor

Close to CHARGER Close to GPU

1. Address 1001_101xb
2. Internal pull up 1.2K to 1.5V
R for init i al t her mal s hut do wn t e mp

Close to CPU

SA000065D00

SA000046C0JFINTEK

NCT7719W

LCFC P/NP/NVendor

F75303M

TABLE of Thermal Sensor (U5901)

Nuvoton

EC_SMB_DA3

EC_SMB_CK3

REMOTE1- REMOTE2-

REMOTE1+ REMOTE2+

REMOTE2-

REMOTE2+

REMOTE1-

REMOTE1+

REMOTE2+

REMOTE2-

REMOTE1+

REMOTE1-

EC_SMB_DA3 <9,32,40,57>

EC_SMB_CK3 <9,32,40,57>

+3VS <5,9,10,11,12,14,15,23,25,30,32,37,39,40,47,50,57,58,60,63,65,66,67,69,72,82,85,86>

+3VS

+3VS

+3VS
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LCDVDD Circuit

W= 80 mil

eDP/CMOS/LOGO-LED CONN.

W= 40 mil

W= 60 mil

W= 60 mil

RF

Touch Panel

CAMERA

W= 60 mil

From PCH

LOGO_LED

SA000074P00

Description 

SILERGY

LCFC P/N

SA000074R00

Vendor

 S IC G524B1T11U SOT23 5P POWER SWITCH

S IC SY6288C20AAC SOT23 5P POWER SWITCH

TABLE of POWER SWITCH (U6001)

GMT

PCH_ENVDD_R

USB20_N7

USB20_P7

+LEDVDD

+3VS_DMIC
+3VS_CMOS

+LCDVDD_CON

PCH_EDP_PWM

USB20_P7_TPNL
USB20_N7_TPNL

CPU_EDP_HPD

CPU_EDP_AUX# CPU_EDP_AUX#_CON
CPU_EDP_AUX CPU_EDP_AUX_CON

BKOFF#

LOGO_LED_CON

+LEDVDD +3VS_CMOS +LCDVDD_CON LOGO_LED_CON

USB20_N6

USB20_P6

USB20_P6_CAMERA
USB20_N6_CAMERA

TPNL_EN
TPNL_VDD

LOGO_LED

D_J_CTL

TPNL_VDD

DMIC_CLK
DMIC_DATA

CPU_EDP_TX1+
CPU_EDP_TX1-

CPU_EDP_TX0+
CPU_EDP_TX0-

CPU_EDP_TX1-_CON

CPU_EDP_TX0+_CON
CPU_EDP_TX0-_CON

CPU_EDP_TX1+_CON

D_J_CTL

LOGO_LED_CON

USB20_N7_TPNL

USB20_P7_TPNL

USB20_N6_CAMERA

USB20_P6_CAMERA

USB20_N7<12>

USB20_P7<12>

BKOFF#<40>
PCH_EDP_PWM<5>

CPU_EDP_HPD<5>

CPU_EDP_AUX#<5>
CPU_EDP_AUX<5>

USB20_N6<12>

USB20_P6<12>

TPNL_EN<40>

+3VS <5,9,10,11,12,14,15,23,25,30,32,37,39,40,47,50,57,58,59,63,65,66,67,69,72,82,85,86>

+5VS <41,47,50,51,61,65,66,72>

D_J_CTL<11>

LOGO_LED<40>

DMIC_DATA<50>

DMIC_CLK<50>

CPU_EDP_TX0+<5>
CPU_EDP_TX0-<5>

CPU_EDP_TX1+<5>
CPU_EDP_TX1-<5>

PCH_ENVDD<5>

+3VALW <6,9,11,12,15,18,19,40,41,50,58,63,65,66,67,71,72,83,84,91,92,93,95>

B+ <47,72,80,83,84,85,86,87,88,89,91,92,95>

B+

+LCDVDD_CON

+3VS +5VS

+3VS

+5VS

+3VALW
+3VS +LCDVDD_CON

+3VS

+3VALW

B+
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PU +3VALW, To PCH PCIE_WAKE#

H=3.20mm Connector

KEY-E NGFF CCARD FOR WLAN CNVi Reset is low active
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A weak external pull-up is required.
0 = Integrated CNVi enable.
1 = Integrated CNVi disable.
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M.2 SSD(M TYPE)

Swap for SATA polarity.
20180514 Modified by Tony

*Notice the Pin#43 and 41 for SATA and PCIE Combo Port.
Refer to PCI Express M.2 Specification
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Slew Rate=10uS<TR<65us

60mA

+1.05VALW to +VCC_IO_AP & +VCC_ST

Unstaff C7102 and C7103 for the fastest sequence.

SA00008F400

Description Vendor

S IC G2898KD1U TDFN 14P LOAD SWITCH

TABLE of POWER SWITCH (U7101)

TI

GMT

LCFC P/N

SA00008C900 S IC TPS22976DPUR WSON 14P LOAD SWITCH

T_on<65us

Notice: TPS22976DPUR is common symbol with TPS22966DPUR

+VCC_ST_OUT

+VCC_IO_AP

SUSP_R

CPU_C10_GATE#

SUSP

+1.05VALW <19,21,92>

+VCC_STG <8,16,18>

+VCC_IO <5,11,18,21>

+VCC_ST <8,15,16,18,86>

SUSP<40,47,72,85>

SYSON<18,40,85,94>

+5VALW <38,39,41,42,43,47,62,64,66,67,72,84,85,86,87,88,89,91,93,94>

CPU_C10_GATE#<13,18>

+3VALW <6,9,11,12,15,18,19,40,41,50,58,60,63,65,66,67,72,83,84,91,92,93,95>
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+VCC_STG

+VCC_IO

+VCC_ST

+5VALW

+1.05VALW +VCC_IO
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1. MIRROR code, is correct????
2. After reset EC, EC control "Low", not High or Disable.

+5VS, C159 --> 1.5ms
+3VS, C160 --> 2.5ms

Smart Switch
+5VALW To +5VS
+3VALW To +3VS

VIN 5V and 3.3V (VBIAS=5V), IMAX(per channel)=6A, Rds=18mohm

Description Vendor LCFC P/N

TABLE of POWER SWITCH (U7201)

SA00008F400 S IC G2898KD1U TDFN 14P LOAD SWITCH

SA00008C900 TI

GMT

S IC TPS22976DPUR WSON 14P LOAD SWITCH

Notice: TPS22976DPUR is common symbol with TPS22966DPUR

SUSP

SUSP

SUSP

+3VS_LS

+5VS_LS

SUSP<40,47,71,85>

+5VALW <38,39,41,42,43,47,62,64,66,67,71,84,85,86,87,88,89,91,93,94>

+5VS <41,47,50,51,60,61,65,66>

+3VALW <6,9,11,12,15,18,19,40,41,50,58,60,63,65,66,67,71,83,84,91,92,93,95>

+3VS <5,9,10,11,12,14,15,23,25,30,32,37,39,40,47,50,57,58,59,60,63,65,66,67,69,82,85,86>

B+ <47,60,80,83,84,85,86,87,88,89,91,92,95>

+3VL <19,40,42,67,80,82,83,84>

+5VS

+3VS

+5VALW

+3VALW

+3VL

+5VALW

+5VS

+3VALW

+3VS

B+

+3VL

+5VALW

+5VALW

B+
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