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Note:
If SA0 DIM0 = 0, SA1_DIM0 = 0
SO-DIMMA SPD Address is 0xA0
SO-DIMMA TS Address is 0x30

Layout Note:
Place these capsclose to VTT1 and VTT2.

Layout Note: 
Place these Caps near SO-DIMMA.
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GPIO_36 GPIO_39 GPIO_43 GPIO_44

GPIO_88 GPIO_92 GPIO_111 GPIO_110

GPIO_47 GPIO_78

GPIO_118 GPIO_120

Schematic

High

Low

GPIO

default (A-step)

VCCIO used for B-step

default (disable bypass)

enable CSE ROM bypass

Not allow eMMC as a boot source

default
( allow SPI as a boot source)

disable ( don't force DNX FW Load)
default

force DNX FW Load

SMBus 3.3V mode select

( Disable top swap override )

Schematic

High

Low

GPIO

PMU 3.3V mode select
default (SMBus No Re-Boot 
Disable)

Do not boot from SPI

LPC 3.3V mode select No Override (Normal   Operat i on )

Flash Descriptor Override

boot from SPI
Weak internal pull-down

default

Two SWAP override enable

Weak internal pull-up

Weak internal pull-up

Weak internal pull-up Weak internal pull-up

Weak internal pull-down

Weak internal pull-up

Weak internal pull-down

Weak internal pull-downWeak internal pull-down

Weak internal pull-up

enable EMMC Boot
SMBus 1.8V mode select

LPC 1.8V mode selectPMU 1.8V mode select SMBS No-reboot enable

GPIO_123

RSVD (Internal 20K PU)

RSVD

0921

Weak internal pull-down

1D8V_S5
1D8V_S5

1D8V_S5 1D8V_S5

1D8V_S5
1D8V_S51D8V_S5 1D8V_S5

1D8V_S5 1D8V_S5

1D8V_S5 1D8V_S5 1D8V_S5

GPIO36_VCCIO_LEVEL 21
GPIO39_TXE_BPS 18 GPIO44_SPI_BOOT 18 GPIO47_DNXFW 18 GPIO78_SMB_LEVEL 15,19

GPIO111_BBS 15,19
GPIO118_FLASH_OVR 19GPIO92_SMB_NRB 19 GPIO120_BIOS_SWAP 19

GPIO43_EMMC_BOOT 18

GPIO88_PMU_LEVEL 15,19 GPIO110_LPC_LEVEL 15,19 GP_SSP2_TXD 19

GPIO78_SMB_LEVEL 15,19
GPIO88_PMU_LEVEL 15,19

GPIO110_LPC_LEVEL 15,19
GPIO111_BBS 15,19
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USB3.0 port1

HDD

WLAN
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1.05V
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WLAN

1.24V

1.8V

1.24V

1.24V

SSID = PCH

USB3.0 port1

HDD

1.05V1.24V

WLAN

WLAN_CPU_TX_P

WLAN_CPU_TX_N

WLAN_PCIE_RX_N

WLAN_PCIE_RX_P

WLAN_PCIE_TX_N

WLAN_PCIE_TX_P

PCIE_OBSP_CPU

USB1_USB30_TX_N

PCIE_WAKE3_CPU

HDD_SATA_RX_P

PCIE_OBSN_CPU

HDD_SATA_TX_P

HDD_SATA_RX_N

USB1_USB30_TX_P

USB1_USB30_RX_P

HDD_SATA_TX_N

PCIE_WAKE0_CPU

USB1_USB30_RX_N

PCIE_WAKE2_CPU

WLAN_CLK_CPU

WLAN_CLK_CPU#

PCIE_WAKE1_CPU

WLAN_CLKREQ_CPU#

PCIE_WAKE#

PCIE_CLKREQ2#

PCIE_CLKREQ1#

PCIE_CLKREQ0#

PCIE_CLKREQ2#
PCIE_CLKREQ1#

PCIE_CLKREQ0#
WLAN_CLKREQ_CPU#

PCIE_WAKE3_CPU
PCIE_WAKE2_CPU

PCIE_WAKE0_CPU
PCIE_WAKE1_CPU

1D8V_S5

1D8V_S5

USB1_USB30_TX_N35

USB1_USB30_RX_N35

USB1_USB30_RX_P35

USB1_USB30_TX_P35

HDD_SATA_TX_N60

HDD_SATA_RX_N60

HDD_SATA_RX_P60

HDD_SATA_TX_P60

WLAN_PCIE_RX_P61,89

WLAN_PCIE_RX_N61,89

WLAN_PCIE_TX_N61,89

WLAN_PCIE_TX_P61,89

WLAN_CLKREQ_CPU#61,89

WLAN_CLK_CPU#61,89

WLAN_CLK_CPU61,89

PCIE_WAKE#18,24,61,89
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PCIE_CLKOUT3P
B7

PCIE_CLKOUT3N
B5

PCIE_CLKOUT2P
A7
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B8

PCIE_CLKOUT1P
C10

PCIE_CLKOUT1N
A10

PCIE_CLKOUT0P
C11

PCIE_CLKOUT0N
B11

USB_SSIC_0_TX_P
AH13

USB_SSIC_0_RX_P
AG16

USB_SSIC_0_TX_N
AH12

USB_SSIC_0_RX_N
AG15

SATA_P0_RXP
T9

SATA_P0_TXN
Y2

SATA_P1_USB3_P5_RXN
T6

PCIE_CLKREQ3#
AJ62

SATA_P0_TXP
Y3

SATA_P1_USB3_P5_RXP
T5

SATA_P1_USB3_P5_TXN
W2

PCIE_CLKREQ2#
AH61

USB3_P0_RXN
K10

PCIE_CLKREQ1#
AH62

USB3_P1_RXN
G2

SATA_P1_USB3_P5_TXP
W1

PCIE_CLKREQ0#
AK62

USB3_P0_RXP
K9

USB3_P0_TXN
J2

USB3_P1_RXP
F2

USB3_P1_TXN
K2

USB3_P0_TXP
J1

USB3_P1_TXP
K3

SATA_P0_RXN
T7

C1616
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PCIE_P4_USB3_P3_RXP
H5

PCIE_P4_USB3_P3_TXN
M2

PCIE_P0_RXN
P6

PCIE_P4_USB3_P3_TXP
N2

PCIE_P1_RXN
T12

PCIE2_USB3_SATA3_RCOMP_P
F6

PCIE_P5_USB3_P2_RXN
M7

PCIE_P2_RXN
M6

PCIE_P0_RXP
P7

PCIE_P0_TXN
V2

PCIE_P1_RXP
T10

PCIE_P1_TXN
R2

PCIE_P5_USB3_P2_RXP
K7

PCIE_P5_USB3_P2_TXN
L1

PCIE_P2_RXP
M5

PCIE_P2_TXN
T3

PCIE_P0_TXP
V3

PCIE_P1_TXP
R1

PCIE_P5_USB3_P2_TXP
L2

PCIE_P2_TXP
T2

PCIE_WAKE3#
N62

PCIE_P3_USB3_P4_RXN
P10

PCIE_WAKE2#
P61

PCIE2_USB3_SATA3_RCOMP_N
F5

PCIE_WAKE1#
P62

PCIE_P3_USB3_P4_RXP
P12

PCIE_P3_USB3_P4_TXN
P2

PCIE_WAKE0#
R62

PCIE_P4_USB3_P3_RXN
H6

PCIE_P3_USB3_P4_TXP
P3
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1.05V

3.3V

1.8V

1.8V

1.8V/  3.3V

CRB p91

SSID = CPU

USB 2 (I/O)

Touch Screen

CCD

BT

Card reader

USB 2 (I/O)Card reader

BT

Touch Screen

CCD

USB2.0 Port2

USB2.0 Port1

USB3.0 Port1

PDG_Rev0p9,page114

DDR3L SODIMM

USB 3 (I/O)

PDG:Connect to GND

HDD_G-Sensor

PM_TP_CLK

PM_TP_DATA

USB2_VBUS_SNS

USB_OTG

USB_OC#

USB_OC#

PCH_SMB_DATA

PCH_SMB_CLK

SMB_ALERT#_CPU

USB1_USB20_N

USB1_USB20_P

USB2_USB20_P

USB2_USB20_N

USB3_USB20_P

USB3_USB20_N

BT_USB20_N

BT_USB20_P

TS_USB20_P

TS_USB20_N

CCD_USB20_P

CCD_USB20_N

CARD1_USB20_N

CARD1_USB20_P

USB2_VBUS_SNS

3D3V_S0

3D3V_S0

1D8V_S5

3D3V_S5

3D3V_S5

1D8V_S5

PCH_SMB_DATA12,69

PCH_SMB_CLK12,69

USB2_USB20_N34

USB1_USB20_N35

USB1_USB20_P35

CCD_USB20_N55

CCD_USB20_P55

USB2_USB20_P34

TS_USB20_P55

TS_USB20_N55

BT_USB20_N61,89

BT_USB20_P61,89

CARD1_USB20_N64

CARD1_USB20_P64

USB3_USB20_P34

USB3_USB20_N34
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APOLLO-LAKE-GP-U

SVID0_DATA
C18

SVID0_CLK
C17

SVID0_ALERT#
B17

SMB_CLK
T62

SMB_DATA
T61

USB2_DP0
V12

USB2_DP1
V16

SMB_ALERT#
R63

USB2_DN0
V10

USB2_DP2
Y13

USB2_OTG_ID
AC15

USB2_DN1
V15

USB2_DP3
V9

USB2_DN2
V13

USB2_DP4
Y9

USB2_DN3
V7

USB2_DP5
AB6

USB2_DN4
Y10

USB2_DP6
AC12

USB2_DN5
AB7

USB2_DP7
V5

USB2_VBUS_SNS
AC16

USB2_DN6
AC10

USB2_OC1#
C55

USB2_DN7
V6

USB2_OC0#
B55

R1707

1KR2J-1-GP

1 2

R1703
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3.3V

3.3V

1.8V

1.8V

PDG p105

EDS p35

SSID = PCH

APS debug port

Layout Note:
place on bottom side

1.8V

1.8V

1.8V

1.8V

1.8V

1.8V

1.8V/   3.3V

External Capacitor Connection: Recommended
capacitor value: 0.1 μ F

CRB GPIO49

1.8V/   3.3V

1.8V/   3.3V

1.8V/   3.3V

CRB p77

to TPM

Reserv for EC

PMIC

EC

Vth(max)=1.1V

Strap pin

Strap pin

Strap pin

Strap pin

0127

Strap GPIO_40

Strap GPIO_48

CRB:EMMC_PWR_EN_N

Vth(max)=1.1V

Vth(max)=1.1V

Spec CL=7pF
PM_RSMRST#

PROCHOT#_CPU

BVCCRTC_EXTPAD

XTL_32K_X1_CPU

XTL_32K_X2_CPU

GPIO44_SPI_BOOT

eDP_HPD_CPU_D

INTRUDER

RTC_RST#

PM_SLP_S3#

PM_SLP_S0#

PM_SLP_S4#

RSMRST#_KBC_G

PM_RSMRST#

PMIC_RSMRST#_R

PROCHOT#_CPU

RTC_RST#

RTC_TEST#

PM_RSMRST#

SUS_PWRDN_ACK

PM_SUS_STAT#

PLT_RST#

PROCHOT#_CPU_R

PM_RSTBTN#

PM_PWRBTN#

PM_BATLOW#

PM_SLP_S0#

PM_RSTBTN#

PM_SUSCLK

PM_PWRBTN#

PM_BATLOW#

AC_PRESENT

PM_SLP_S4#

PM_SLP_S3#

RTC_RST#

PMIC_THERMTRIP# GPIO39_TXE_BPS

GPIO47_DNXFW

SUS_PWRDN_ACK

SUS_PWRDN_ACK

SML1_DATA

SML1_CLK

PMIC_I2C_SDA

eDP_HPD_CPU

GPIO43_EMMC_BOOT

UART2_RXD

UART2_RTS#

PMIC_RSMRST#
RSMRST#_KBC

NMI_SMI_DBG#

EC_SMI#_B

PMIC_I2C_SCL

NMI_SMI_DBG#_CPU

RSMRST#_KBC

PMIC_RSMRST#

PM_WAKE#PCIE_WAKE#

UART0_RTS#

UART0_RTS#

JTAG_TCK

JTAG_TDI

JTAG_TDO

JTAG_TMS

JTAG_TRST#

UART1_RXD

RSMRST#_KBC

PM_SUS_STAT#
AC_PRESENT

PM_WAKE#

RTCRST_ON

RTC_TEST#

XTL_32K_X2_CPU

XTL_32K_X1_CPU

3D3V_RTC_AUX

3D3V_AUX_S5

3D3V_S5

3D3V_RTC_AUX

3D3V_S5

3D3V_S5

1D8V_S5

1D8V_S5

1D8V_S0

3D3V_AUX_S5

1D8V_S5

3D3V_AUX_KBC1D8V_S5

1D8V_S5

KBC_PWRBTN# 24,64,89

RTCRST_ON24

PM_SLP_S0#46
PM_SLP_S3#24,40,46,53
PM_SLP_S4#24,46

PM_PWRBTN#24

AC_PRESENT24
PLT_RST#24,26,54,61,68,89

PMIC_THERMTRIP#26,46

PMIC_I2C_SDA46
PMIC_I2C_SCL46

PROCHOT#_CPU24,44

GPIO44_SPI_BOOT15
GPIO43_EMMC_BOOT15

PMIC_RSMRST#24,46

RSMRST#_KBC18,24

GPIO47_DNXFW15

GPIO39_TXE_BPS15

eDP_HPD_CPU55

SML1_CLK24,55,70

SML1_DATA24,55,70

NMI_SMI_DBG#24

SUS_PWRDN_ACK24

PCIE_WAKE#16,24,61,89

RSMRST#_KBC18,24
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GPIO_218
M30

GPIO_219
L30

RN2101

SRN10KJ-L-GP

1
23

4

R2104

10KR2F-L1-GP
1 2

APL_SOC
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GPIO_0
A38

GPIO_1
B33

GPIO_2
C39

GPIO_30/ISH_GPIO_12
C37

GPIO_20
B27

GPIO_3
B39

GPIO_31/ISH_GPIO_13/SUS_CLK1
H34

ISH_GPIO_0/AVS_I2S6_BCLK/AVS_HDA_BCLK
AM48

GPIO_10
L39

GPIO_21
C26

GPIO_32/ISH_GPIO_14/SUS_CLK2
F35

GPIO_4
B35

ISH_GPIO_1/AVS_I2S6_WS_SYNC/AVS_HDA_WS_SYNC
AK58

GPIO_11
C34

GPIO_22/SATA_GP0
A26

GPIO_33/ISH_GPIO_15/SUS_CLK3
F34

GPIO_5
A34

ISH_GPIO_2/AVS_I2S6_SDI/AVS_HDA_SDI
AK51

GPIO_12
E39

GPIO_23/SATA_GP1
B25

GPIO_6
B31

ISH_GPIO_3/AVS_I2S6_SDO/AVS_HDA_SDO
AM54

GPIO_7
H39

GPIO_13
C30

GPIO_24/SATA_DEVSLP0
C25

ISH_GPIO_4/AVS_I2S5_BCLK/LPSS_UART2_RXD
AM51

GPIO_8
B29

GPIO_14
C38

GPIO_25/SATA_DEVSLP1
C27

ISH_GPIO_5/AVS_I2S5_WS_SYNC/LPSS_UART2_TXD
AM49

GPIO_15
F39

GPIO_26/SATA_LED#
C31

GPIO_9
A30

ISH_GPIO_6/AVS_I2S5_SDI/LPSS_UART2_RTS#
AM57

GPIO_16
C36

GPIO_27
C29

ISH_GPIO_7/AVS_I2S5_SDO/LPSS_UART2_CTS#
AM55

GPIO_17
C35

GPIO_28/ISH_GPIO_10
B37

ISH_GPIO_8/MEMHOT#
AM52

GPIO_18
J39

GPIO_29/ISH_GPIO_11
H35

ISH_GPIO_9/SPKR
AK57

GPIO_19
C33

R2108

10KR2F-L1-GP
1 2

R2101
Do Not Stuff
DY

1
2

R2103

Do Not Stuff
ES-CPU

12

RN2102

SRN33J-10-GP

1
2
3
4 5

6
7
8

R2105
10KR2F-L1-GP

TS

1
2

R2102
Do Not Stuff

12

G2101
Do Not Stuff

2
1
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VSS_378
AN57

VSS_356
Y54

VSS_323
V42

VSS_246
U1

VSS_213
P37

VSS_147
K6

VSS_114
J27

VSS_90
H3

VSS_379
AN59

VSS_368
Y6

VSS_335
Y27

VSS_302
U62

VSS_258
U14

VSS_225
P5

VSS_159
L35

VSS_126
J37

VSS_347
Y48

VSS_314
V20

VSS_237
R23

VSS_204
P13

VSS_138
K5

VSS_105
J12

VSS_81
H17

VSS_359
Y55

VSS_326
Y12

VSS_249
U10

VSS_216
P41

VSS_117
J30

VSS_93
H37

VSS_60
F45

VSS_338
Y34

VSS_305
U63

VSS_228
P55

VSS_129
J48

VSS_72
F63

VSS_317
V27

VSS_207
P19

VSS_108
J14

VSS_84
H23

VSS_51
F32

VSS_329
Y16

VSS_290
U54

VSS_219
P43

VSS_180
M3

VSS_96
H47

VSS_63
F50

VSS_30
E19

VSS_308
U7

VSS_192
M9

VSS_75
G1

VSS_42
F10

VSS_281
U50

VSS_270
U2

VSS_171
M14

VSS_87
H29

VSS_54
F37

VSS_21
D6

VSS_3
C28VSS_370
Y7

VSS_293
U56

VSS_183
M32

VSS_150
L21

VSS_99
H61

VSS_66
F56

VSS_33
E27

VSS_371
AP9

VSS_272
U27

VSS_261
U16

VSS_195
N1

VSS_162
L43

VSS_78
G32

VSS_45
F21

VSS_12
C48

VSS_372
AP55

VSS_350
Y5

VSS_284
U51

VSS_240
R32

VSS_174
M21

VSS_141
K54

VSS_57
F43

VSS_24
E12

VSS_6
C32

VSS_373
AN63

VSS_362
Y57

VSS_296
U57

VSS_252
U11

VSS_186
M50

VSS_153
L27

VSS_120
J32

VSS_69
F59

VSS_36
E4

VSS_374
AN7

VSS_341
Y42

VSS_275
U34

VSS_264
U17

VSS_231
P59

VSS_198
N32

VSS_165
L45

VSS_132
J63

VSS_48
F3

VSS_15
D32

VSS_375
AN8

VSS_353
Y52

VSS_320
V34

VSS_287
U53

VSS_243
T49

VSS_210
P35

VSS_177
M27

VSS_144
K57

VSS_111
J19

VSS_27
E14

VSS_9
C40

VSS_376
AN54

VSS_365
Y59

VSS_332
Y22

VSS_299
U59

VSS_255
U13

VSS_222
P45

VSS_189
M59

VSS_156
L29

VSS_123
J35

VSS_39
E54

VSS_377
AN56

VSS_344
Y46

VSS_311
U8

VSS_278
U5

VSS_267
U18

VSS_234
P9

VSS_201
N63

VSS_168
L50

VSS_135
K32

VSS_102
H7

VSS_18
D58

VSS_395
R29
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VSS_389
BE17

VSS_367
C16

VSS_334
BJ28

VSS_301
BH1

VSS_257
BE47

VSS_224
BD8

VSS_158
BA29

VSS_125
B3

VSS_346
BJ46

VSS_313
BH39

VSS_269
BE63

VSS_236
BE16

VSS_203
BB45

VSS_137
BA12

VSS_104
AW50

VSS_80
AV43

VSS_358
BJ60

VSS_325
BJ10

VSS_248
BE35

VSS_215
BD32

VSS_149
BA21

VSS_116
AY58

VSS_92
AV62

VSS_337
BJ32

VSS_304
BH2

VSS_227
BE1

VSS_128
B62

VSS_71
AV32

VSS_349
BJ50

VSS_316
BH43

VSS_239
BE21

VSS_206
BB61

VSS_107
AY10

VSS_83
AV45

VSS_50
AU32

VSS_328
BJ14

VSS_218
BD56

VSS_119
AY6

VSS_95
AW14

VSS_62
AV23

VSS_307
BH21

VSS_191
BB19

VSS_74
AV35

VSS_41
AT57

VSS_390
AK36

VSS_319
BH62

VSS_280
BG19

VSS_209
BC32

VSS_170
BA39

VSS_86
AV55

VSS_53
AV19

VSS_20
AT2

VSS_2
AR19

VSS_292
BG35

VSS_182
BA52

VSS_98
AW30

VSS_65
AV29

VSS_32
AT35

VSS_381
AT39

VSS_271
BF3

VSS_260
BE48

VSS_194
BB25

VSS_161
BA32

VSS_77
AV41

VSS_44
AT61

VSS_11
AT12

VSS_283
BG23

VSS_173
BA43

VSS_140
BA16

VSS_89
AV61

VSS_56
AV2

VSS_23
AT25

VSS_5
AR32

VSS_383
AT48

VSS_361
BJ8

VSS_295
BG41

VSS_251
BE37

VSS_185
BA62

VSS_152
BA25

VSS_68
AV3

VSS_35
AT45

VSS_340
BJ36

VSS_274
BF32

VSS_263
BE52

VSS_230
BE10

VSS_197
BB3

VSS_164
BA35

VSS_131
B9

VSS_47
AT7

VSS_14
AT16

VSS_385
AT62

VSS_352
BJ54

VSS_286
BG29

VSS_242
BE27

VSS_176
BA47

VSS_143
BA17

VSS_110
AY32

VSS_59
AV21

VSS_26
AT29

VSS_8
AR45

VSS_364
C12

VSS_331
BJ18

VSS_298
BG45

VSS_254
BE43

VSS_221
BD61

VSS_188
BA63

VSS_155
BA27

VSS_122
B2

VSS_38
AT52

VSS_387
AV9

VSS_343
BJ4

VSS_310
BH25

VSS_277
BF61

VSS_266
BE54

VSS_233
BE12

VSS_200
BB39

VSS_167
BA37

VSS_134
BA1

VSS_101
AW34

VSS_17
AT19

VSS_355
BJ56

VSS_322
BH63

VSS_289
BG32

VSS_245
BE29

VSS_212
BD3

VSS_179
BA48

VSS_146
BA2

VSS_113
AY54

VSS_29
AT3
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VSS_345
AN36

VSS_312
AN11

VSS_279
AK52

VSS_268
AK27

VSS_235
AJ1

VSS_202
AH16

VSS_169
AG18

VSS_136
AE50

VSS_103
AE17

VSS_19
A36

VSS_357
AN48

VSS_324
AN17

VSS_247
AJ34

VSS_214
AH54

VSS_148
AE56

VSS_115
AE34

VSS_91
AE10

VSS_369
AN53

VSS_336
AN28

VSS_303
AM46

VSS_259
AK12

VSS_226
AH59

VSS_127
AE47

VSS_70
AB57

VSS_348
AN37

VSS_315
AN13

VSS_238
AJ2

VSS_205
AH48

VSS_139
AE51

VSS_106
AE2

VSS_82
AC34

VSS_327
AN2

VSS_217
AH55

VSS_118
AE39

VSS_94
AE13

VSS_61
AB48

VSS_339
AN30

VSS_306
AN1

VSS_229
AH6

VSS_190
AG42

VSS_73
AB59

VSS_40
AA2

VSS_318
AN14

VSS_208
AH5

VSS_109
AE23

VSS_85
AC39

VSS_52
AB10

VSS_1
A12

VSS_291
AM22

VSS_181
AG37

VSS_97
AE14

VSS_64
AB5

VSS_31
A52

VSS_391
AC18

VSS_380
A56

VSS_309
AN10

VSS_193
AG44

VSS_160
AE7

VSS_76
AB9

VSS_43
AA27

VSS_10
A24

VSS_392
B63

VSS_282
AK59

VSS_172
AG23

VSS_88
AE1

VSS_55
AB12

VSS_22
A40

VSS_4
A16

VSS_393
A5

VSS_382
A9

VSS_360
AN5

VSS_294
AM27

VSS_250
AJ36

VSS_184
AG39

VSS_151
AE57

VSS_67
AB52

VSS_34
A62

VSS_394
AM36

VSS_273
AK48

VSS_262
AK18

VSS_196
AG46

VSS_163
AE8

VSS_130
AE48

VSS_79
AC27

VSS_46
AA41

VSS_13
A28

VSS_384
AA34

VSS_351
AN39

VSS_285
AK9

VSS_241
AJ23

VSS_175
AG27

VSS_142
AE53

VSS_58
AB16

VSS_25
A44

VSS_7
A20

VSS_363
AN50

VSS_330
AN25

VSS_297
AM34

VSS_253
AJ63

VSS_220
AH57

VSS_187
AG41

VSS_154
AE59

VSS_121
AE4

VSS_37
AA1

VSS_386
AE11

VSS_342
AN34

VSS_276
AK5

VSS_265
AK23

VSS_232
AH7

VSS_199
AH15

VSS_166
AG13

VSS_133
AE5

VSS_100
AE16

VSS_49
AA63

VSS_16
A32

VSS_354
AN47

VSS_321
AN16

VSS_288
AM18

VSS_244
AJ27

VSS_211
AH52

VSS_178
AG34

VSS_145
AE54

VSS_112
AE27

VSS_28
A48

VSS_388
AJ18

VSS_366
AN51

VSS_333
AN27

VSS_300
AM39

VSS_256
AK10

VSS_223
AH58

VSS_157
AE63

VSS_124
AE41
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3.3V

SOC need 1.8V

1.8V

Model_ID

SYS_PWROK(S0_PWR_GOOD) ==DELAY 99ms

GPIO0  High Active

Apollo   9028: VCC_LPC 3.3V
Braswell 9029: VCC_IO2 1.8V

3.3V

Power

Signal

SOC need level shift

1.8V

CPU/G-sensor --->

Pull-high 1028

3.3V

BATTER /CHARGER --->

1.8V

Touch Pad

1.8V

LPC BUS=>3.3V 
SPI BUS=>3.3V/1.8V (VCC_IO2  PIN:124  OPTION)

VCC_LPC(Pin9)

For EC power consumption reserver

Close to the EC

3.3V

SSID = KBC

CPU <---

20160920 -1M

ADT_TYPE_AD

MODEL_ID_AD

PCIE_WAKE#

ECSCI#_KBCEC_SCI#

AD_IA

TOUCH_EN

CHG_ON#

S5_ENABLE

WIFI_RF_EN

VD_IN1

PCIE_WAKE#_R

PM_CLKRUN#_EC

BAT_SDA

BLUETOOTH_EN

SML1_CLK

MODEL_ID_AD

LPC_AD_CPU_P1

LPC_FRAME#_CPU

PROCHOT_EC

PROCHOT#_CPU

S5_ENABLE

ECRST#

BAT_SDA
BAT_SCL

PECI

PROCHOT_EC

PLT_RST#

ECRST#

USB_PWR_EN#

RTCRST_ON

VCC_LPC

EC_TPDATA

PTP_PWR_EN#

KBC_PWRBTN#_RKBC_PWRBTN#

FAN1_PWM

SPI_CLK_ROMSPI_CLK_KBC

ALL_SYS_PWRGD

BAT_IN#

PCB_VER_AD

VD_OUT1

E51_TXD

PM_SLP_S4#

Value-

LPC_AD_CPU_P0

BLON_OUT
AD_OFF

LPC_AD_CPU_P3

AD_OFF

LID_CLOSE#

AC_IN#

E51_RXD

USB_PWR_EN#

PCB_VER_AD

RSMRST#_KBC

H_RCIN#

BAT_SCL

SPI_SO_KBC SPI_SO_ROM

KBC_PWRBTN#_R

H_RCIN#

AC_PRESENT

ADT_TYPE_AD

eDP_BLEN_CPU

POWER_LED

LPC_CLK_KBC

DC_BATFULL

SPI_CS_KBC_N0 SPI_CS_CPU_N0

PM_SLP_S3#

ECSCI#_KBC

FAN_TACH1

EC_TPCLK

KSI1
KSI0

KSI7
KSI6
KSI5
KSI4
KSI3
KSI2

LPC_AD_CPU_P2

PLT_RST#

VCC_LPC

AMP_MUTE#

SML1_DATA

ME_UNLOCK
CHARGE_LED SPI_SI_KBC SPI_SI_ROM

PM_PWRBTN#

KSO6
KSO5
KSO4
KSO3
KSO2
KSO1
KSO0

KSO7

KSO15
KSO14
KSO13
KSO12

KSO8

KSO11
KSO10
KSO9

SYS_PWROK

WLAN_PCIE_WAKE#

KBC_BEEP

STDBY_LED

EC_TP_IN#
Value+

FAN_TACH1
FUN_OFF#

FUN_OFF#

INT_SERIRQ

KB_BL_DET

GSENSOR_INT

CHG_ON#

LID_CLOSE2#
BAT_IN#

EC_CAP_LED

SH_INT#

SUS_PWRDN_ACK

TOUCH_EN

NMI_SMI_DBG#

3V_EN

WLAN_PERST#

PMIC_RSMRST#

GS_I2C5_SCL_KBC
GS_I2C5_SDA_KBC

KB_BL_PWM

WLAN_PWR_EN#

SML1_CLK
SML1_DATA

PURE_HW_SHUTDOWN#
ECRST#_Q

ECRST#

3D3V_AUX_KBC

EC_AGND

3D3V_AUX_S5

3D3V_AUX_KBC

EC_AGND

3D3V_AUX_KBC

3D3V_AUX_S53D3V_AUX_KBC

3D3V_RTC_AUX

3D3V_S0

3D3V_AUX_KBC

3D3V_AUX_KBC

3D3V_AUX_S5

3D3V_AUX_KBC

3D3V_RTC_AUX3D3V_AUX_KBC

EC_AGND

3D3V_AUX_KBC_AVCC 3D3V_AUX_KBC

EC_AGND

EC_AGND

1D8V_S0

3D3V_AUX_KBC

3D3V_S0

3D3V_S0

1D8V_S5

3D3V_S5

3D3V_AUX_S5
TOUCH_EN 24,55

SPI_SO_ROM 19,25

BLUETOOTH_EN 61,89

FAN_TACH1 26,89

CHG_ON# 44

USB_PWR_EN# 34,35

KSI0 65,89

PURE_HW_SHUTDOWN# 26,40

KSI2 65,89
KSI1 65,89

AD_IA 44

ALL_SYS_PWRGD 40

KSI3 65,89

SPI_SI_ROM 19,25

KSI4 65,89

SYS_PWROK 20

KSI5 65,89

RTCRST_ON 18

KSI6 65,89

LPC_FRAME#_CPU 19,68

BLON_OUT 55

PM_CLKRUN#_EC 19

AD_OFF 43

AC_PRESENT 18

VD_OUT1 26

VD_IN1 26

PROCHOT#_CPU 18,44

KSO0 65,89

KSO2 65,89

LPC_AD_CPU_P3 19,68

KSO1 65,89

LPC_CLK_KBC 19,90

KSO3 65,89

CHARGE_LED 64

EC_TPCLK 65

RSMRST#_KBC 18

KSO4 65,89

DC_BATFULL 64

KSO6 65,89

AMP_MUTE# 27

KSO5 65,89

KSO7 65,89

LPC_AD_CPU_P2 19,68

EC_TPDATA 65

KSI7 65,89

ME_UNLOCK 19

S5_ENABLE 40

FAN1_PWM 26,89

KSO8 65,89

PLT_RST# 18,26,54,61,68,89

BAT_SCL 43,44

SML1_DATA 18,55,70

SML1_CLK 18,55,70

KSO9 65,89

KSO11 65,89
KSO10 65,89

BAT_SDA 43,44

LPC_AD_CPU_P0 19,68

LPC_AD_CPU_P1 19,68

KSO12 65,89

KSO14 65,89
KSO13 65,89

AC_IN# 44

KSO15 65,89

SPI_CLK_ROM 19,25,90

WIFI_RF_EN 61,89

KBC_PWRBTN# 18,64,89

SPI_CS_CPU_N0 19,25

eDP_BLEN_CPU 8

LID_CLOSE# 64,89

INT_SERIRQ 19,68

EC_SCI# 21

PM_PWRBTN# 18

POWER_LED 64

PM_SLP_S4# 18,46

PM_SLP_S3# 18,40,46,53

PCIE_WAKE# 16,18,61,89

KB_BL_DET 65

SPI_WP_ROM 19,25

E51_TXD 61,68

E51_RXD 68

BAT_IN# 43

WLAN_PCIE_WAKE# 24,61

WLAN_PERST# 61

PTP_PWR_EN# 65

WLAN_PWR_EN# 61

LID_CLOSE2# 64,89

FUN_OFF# 65,89

EC_TP_IN# 24,65

KBC_BEEP 27

STDBY_LED 64

EC_TP_IN# 24,65

TOUCH_EN 24,55

WLAN_PCIE_WAKE# 24,61

KB_BL_PWM 65

Value+ 64

Value- 64

EC_CAP_LED 65

SUS_PWRDN_ACK 18

SH_INT# 21

NMI_SMI_DBG# 18

3V_EN 40

PMIC_RSMRST# 18,46

GS_I2C5_SDA_KBC 19

GS_I2C5_SCL_KBC 19

GSENSOR_INT 55,70

MODEL_ID_AD 55
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SDO="H"; address="3Ah"
*SDO="L"; address="38h"

*CS="H"; mode="I2C"
CS="L"; mode="SPI"

Free Fall Sensor
Note
- no via, trace, under the sensor (keep out area around 2mm)
- stay away from the screw hole or metal shield soldering joints
- design PCB pad based on our sensor LGA pad size (add 0.1mm)
- solder stencil opening to 90% of the PCB pad size
- mount the sensor near the center of mass of the NB as possible as you can
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PWR_1D8V_S3(V1P8_SW) <2ms PMIC30

1D5V_S0

3D3V_S0

5V_S0

>0ms PMIC 31

PWR_1D8V_S3(V1P8_SW)

30ms to 60ms PMIC 31

1D8V_S0

S0 S3 S4

2.5~4ms PMIC30

S4 S3 S0

<100us PMIC30

<5ms PMIC30

> 10ms PMIC 30

RSMRST#_KBC

Intel-Power Up Sequence

t0>9ms EDS101

PMIC_RSMRST#

S5_ENABLE

5V_S5 (V5A)

3D3V_S5 (V3P3A)

3D3V_AUX_S5 (+V3P3A_LDO)

RTC_TESTT# (RTEST)

DCBATOUT

RTC_PWR (VRTC)

AC_PRESENT (PMU_AC_PRESENT)

1D8V_S5

1D24V_S5

PM_PWRBTN#_CPU (PMU_PWRBTN_N)

PM_SLP_S4#

3D3V_S0

1D35V_S3 (VDDQ)

G3

PM_SLP_S3#

5V_S0

1D05V_S0

0D675V_VREF_S0 (VTT)

ALL_SYS_PWRGD (PMIC_PG)

SOC_PWROK

1V_CPU_VCGI

PLT_RST#

G3 to S5/S4

5~100ms

PM_SLP_S0#

Red word : KBC GPIO

1V_CPU_VNN

SOC_PWROK (EC_DELAY_ALL_SYS_PWRGD)

Intel-Power Down Sequence
Red word : KBC GPIO

PLT_RST#

PM_SLP_S3#

1D5V_S0

1D8V_S0

1D05V_S0

0D675V_S0 (+VDDQ_VTT)

VNN

VCGI

PM_SLP_S4#

1D35V_S3 (+VDDQ)

RSMRST#_KBC (RSMRST_N)

5V_S5

1D24V_S5

1D8V_S5

3D3V_S5
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RTC_TEST#

-14

Charger

EN

APOLLO LAKE SEQUENCE & BLOCK DIAGRAM

BT+DCBATOUT

AC_IN#

Battery

3D3V_AUX_S5

DCBATOUT

3V/5V
RT6575DGQW

3D3V_S5

5V_S5

3V_5V_EN

PG

3V_5V_POK

S5 PWR

RTC_RST#
RTC_RST#

ACPRESENT

V3P3PRTC

RTC_TEST#

PMU_AC_PRESENT

-15

RTC_AUX_S5
3D3V_AUX_S5

-11

RSMRST#_KBC

SUS_PWRDN_ACK

PM_PWRBTN#
SUSPWRDNACK

RSMRST#
AC_IN#

PMU_PWRBTN#

PMU_SLP_S4#

PMU_SLP_S3#

PLT_RST#_CPU
PMU_PLTRST#

1V_CPU_VNN

1D05V_S0
VNN

VCC_1P05V

EC

1D35V_S3
VDDQ

CPU

SV
ID

SV
ID

PWR BTN

KBC_PWRBTN#

S3-S0 PWR

10

11
SOC_PWROK

3D3V_S5

3D3V_S0
  5V_S0
AP22966DCBEN2

5V_S0
VOUT1

PM_SLP_S3#

5V_S5

VOUT2

SYS_PWROK

1D8V_S5
VCC_1P8V_A

1D24V_S5
VCC_1P24V_A

PM_SLP_S3#

PM_SLP_S4#

Adapter

Intel: Asserted by the SoC when it does not 
require its Suspend well to be powered.

S5_ENABLE

12

13

2

5

3D3V_S0

1V_CPU_VCGI

VCGI

1D35V_S3
VOUT

EN

DCBATOUTDCBATOUT

VIN
1V_CPU_VCGI4

S5

PWR_VCCGI_EN

PWR_VDDQ_EN

VDDQ
RT9610BZQW

VOUT

VIN

VIN1 VIN2

VIN2VIN1

6

6

EN1
PM_SLP_S3#

VOUT1

VOUT2
VIN

LDO3

SVID

1D8V_S5

1D8V_S5
AP22966DCB

EN2

1D8V_S0
VOUT1

3D3V_S5

VOUT2

VCC_3P3V_A

7
EN1

3

-8

1

-7

-2 PM_RSMRST#

-1

VVCCGI

-13

-12

-10

-11

-10

-9

-9

-12

HPA02224RGRR
KB9028Q

CLK/DATA

SLP_S0#

RSMRST#

PMIC
RT5073BGQW

PCH_PWROK
PMIC_PWROK

OR

A
LL

_S
YS

_P
W

RG
D

SLP_S4#

SLP_S3#

1D05V_S0
VCC_1P05V

VCC_1P24V_A

VCC_1P8V_A
VDDQ

1D35V_S3

THERMTRIP#

IRQ#

4

3V_5V_PWRGD-7 PMIC_EN

VTT
6

7

9

PM
IC

_R
SM

RS
T#

PM_SLP_S3#

ON

1D5V_S0

VOUT

PM_SLP_S3#

3D3V_S5

VIN

1D5V_S0
S-1339D15-
M5001-GP

-6
EN

DCBATOUT

1V_CPU_VNN

PWR_VNN_EN

VOUT

VIN
SVVID

VNN

RT9610BZQW

RT9610BZQW

PDG:Delay least 5ms
when Core power stable

PMIC_THERMTRIP#
PMIC_THERMTRIP#

PMU_SLP_S0#

PMIC_IRQ#
GPIO_33/ISH_GPIO_15/
SUS_CLK3

PMIC_I2C_SCL/SDA
I2C

1D24V_S5
-4

1D8V_S5

-5

0D675V_VREF_S0

5

8

-2

-3
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33 Ohm

PSCLK1

PSDA1

3D3V_S5

Level
Shift

3D3V_TP_S3

TP_I2C4_SCL_CON

TP_I2C4_SDA_CON

3D3V_S0

Touch panel
SCL
SDA

TS_I2C3_SCL

TS_I2C3_SDA

TS_I2C3_SCL_CON

TS_I2C3_SDA_CON
LPSS_I2C3_SCL
LPSS_I2C3_SDA

Level
Shift

Level
Shift

1D8V_S0

TouchPad Conn.

CPU APL

SMB_CLK
SMB_DATA

3D3V_S0

SML1_CLK
SML1_DATA

3D3V_S5

DM1
SCL
SDA

PM_TP_CLK

PM_TP_DATA

PCH_SMB_CLK

PCH_SMB_DATA

DDI0_DDC_SDA
DDI0_DDC_SCL

5V_HDMI_S0

HDMI_DATA_CPU_R

HDMI_CLK_CPU_R

HDMI CONN
HDMI_CLK_CON

HDMI_DATA_CON

HPA02224RGRR
SCL
SDA

KBC

CLK_SMB
DAT_SMB

BAT_SCL
BAT_SDA

SCL1
SDA1

3D3V_AUX_S5

BATA_SCL_1

BATA_SDA_1

Battery Conn.

KB9028Q

PCH SMBus/I2C Block Diagram
KBC SMBus/I2C Block Diagram

1.8v/ 3.3V

LPSS_I2C4_SDA
LPSS_I2C4_SCL

TP_I2C4_SDA

TP_I2C4_SCL

1D8V_S5

1.8V

1.8V

Level
Shift

1D8V_S5

1.8V

LPSS_I2C5_SDA
LPSS_I2C5_SCL Level

Shift

KBC

SCL

HDD G_SENSOR

SDA
PCH_SMB_DATA

PCH_SMB_CLK

1.8V

GS_I2C5_SDA

GS_I2C5_SCL

1D8V_S5 3D3V_S5

GS_I2C5_SDA_KBC

GS_I2C5_SCL_KBC
FOR Rotate G-SENSOR

SDA0
SCL0 SCL

SDA

G_SENSOR_1

SDA
SCL

G_SENSOR

MB SIDE
HW ID:0× 18

LCD CONN. SIDE
HW ID:0× 19

33 Ohm

EC_TPDATA
EC_TPCLK

3D3V_TP_S3

EC_TP_DATA_C

EC_TP_CLK_C

PSDAT3
PSCLK3 TouchPad Conn.

PMIC_I2C_SDA
PMIC_I2C_SCL

PMIC
PMIC_I2C_SDA
PMIC_I2C_SCL

1.8V
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2N7002

S

D
G

3D3V_S0

PURE_HW_SHUTDOWN#

FA
N
1_

PW
M

PWM4

5V

FAN Conn.
VIN

GPD6

FA
N
_T

A
CH

1

Audio Block Diagram

Codec
ALC255

HP
OUT

MIC
IN

SPEAKER

LINE2-L/PORT-E-L

SENSE_A

KBC
NPCE985PB

VID1

VID2

HPOUT-L/PORT-T-L
HPOUT-R/PORT-T-R

AMIC

MIC1-L/PORT-B-L

SPK-OUT-L-
SPK-OUT-L+

Thermal Block Diagram

MIC2-L/PORT-F-L
MIC2-R/PORT-F-R

MIC1-R/PORT-B-R

SENSE_A

SPEAKER
SPK-OUT-R+
SPK-OUT-R-

LINE2-R/PORT-E-R

THEM Resistor

THEM Resistor

VD_OUT
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