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Intel ICL Block Diagram

GPU "
DDR4-3200 DDR4x 3200 -CHO&CH1 PCIE3.0X4 MX350 GDDR5*2
Memory Down
eDP FHD ebP
USB2.0
]
DD
HDMI 1.4
TCP TypeC Port
PCle NVMe 7 SATA 55D PCIE3.0*4/SATA3.0 full function
M.2-2280 Ice Lake U42
Processor 12C TI PD oY
DMIC TPS65988DJ 12
DMIC
USB3.0 *2
TypeC Port
use2.0 Data Only
Headset Combo Jack

Power : 25 (Watt) usB3.0

Realtek Package : BGA1526 USB2.0 USB3.1 Type A

Speaker L/R ALC256 HDA Size : 50*25*1.197(mm)

USB2.0

USB2.0 Type A

el PCIE x1
| Touchrad  f USBZ.0 P10 NGFF M.2-2230
PS2 CNVI WLAN/BT
System BIOS SPl eSPI
SPIROM 16M Hall Sensor
ITE 5571 Audio DB
FAN Embedded Controller
Package : SMBUS Battery
KB Size: (7 x 7mm)
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MEM ID

HW_1Do f Hw_1D1 | Hw_i1D2 | HW_1D3 | HW_1D4 | HW_ID5 Description Total
0 0 0 0 0 0 SAM 8G K4A8G165WC-BCWE
0 0 0 0 0 MIC 8G MT40A512M16TB-062E:J

0 1 0 0 0 0 SAM 16G K4AAG165WA-BCWE

1 1 0 0 0 0 MIC 16G MT40A1G16KD-062E:E
HW_ID6 Description

1 W/TBT

0 WO/TBT
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Tce Lake Non-DSx System Architecture Block Diagram
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CH/ \ UU1B 222
— 20 M_AD DDRA_DQO_0/DDRO_DQO_0 DDRA_CLK_N/DDRO_CLK_N_0 Stj‘,? H*SE*BBES*BE‘ 8% M_A_CK_DDRO_DN  20,21,22
20 M_A_D DDRA_DQO_1/DDR0O_DQO_1 DDRA_CLK_P/DDRO_CLK_P_0 [~gEz% — = M_A_CK_DDRO_DP  20,21,22
20 M_A_DI DDRA_DQO_2/DDR0_DQO_2 DDRB_CLK_N/DDRO_CLK_N_1 [~grs3
BYTEO 20 M_A_DI DDRA_DQO_3/DDR0_DQO_3 DDRB_CLK_P/DDRO_CLK_P_1 [—
20 M_A_DI DDRA_DQO_4/DDR0_DQO_4 BG49 M_A CKEO
o 20 M_AD DDRA_DQO_5/DDR0_DQO_5 DDRA_CKEO/DDRO_CKEO |-g377 > M_ACKEOD 202122 5
20 M_A_DI DDRA_DQO_6/DDR0_DQO0_6 DDRA_CKE1/NC [~gFag
— 20 M_A_D! DDRA_DQO_7/DDR0_DQO_7 DDRB_CKEO/NC [~gra1
— gg M_A_D DDRA_DQ1_0/DDRO_DQ1_0 DDRB_CKE1/DDRO_CKEL [—
M_A_D DDRA_DQ1_1/DDRO_DQ1_1
20 M_AD DDRA_DQ1_2/DDRO_DQ1_2 DDRA_CS_0/DDRO_CS N 0 [-oM38 MACSON (& M ACSON 202122
BYTEL 20  M_A DI DDRA_DQ1_3/DDR0_DQ1_3 DDRA_CS_1/NC [gpas
20 M_A_DI DDRA_DQ1_4/DDRO_DQ1_4 DDRB_CS_0/NC [gg42
20 M_A_D! DDRA_DQ1_5/DDRO_DQ1_5 DDRB_CS_1/DDRO_CS_N_1 [—
20 M_A_DI DDRA_DQ1_6/DDRO_DQ1_6 BM43 M A BAO
- 20 MAD DDRA_DQ1_7/DDRO_DQ1_7 DDRB_CA4/DDRO_BAO migg M_A_BAO  20,21,22
— gg M_A_D DDRA_DQ2_0/DDR0_DQ2_0 NC/DDRO_BAL — M_A_BA1 202122
M_A_D DDRA_DQ2_1/DDR0_DQ2_1 -
20 M_AD 45| DDRA_DQ2_2/DDRO_DQ2_2 DDRA_CAS5/DDRO_BGO ggﬁ? H*ES? 8% M_A_BGO  20,21,22
BYTE2 20 M_AD DDRA_DQ2_3/DDR0_DQ2_3 NC/DDRO_BG1 = M_A_BGL 20
20  M_A DI DDRA_DQ2_4/DDR0_DQ2_4
20 M_A_D DDRA_DQ2_5/DDR0_DQ2_5 NC/DDRO_MAO M_A_MA_0 20,2122
20 M_A_D DDRA_DQ2_6/DDR0_DQ2_6 NC/DDRO_MA1 M_A_MA_1 20,2122
— 20 M_A_D DDRA_DQ2_7/DDR0_DQ2_7 DDRB_CA5/DDR0O_MA2 M_A_MA_2  20,21,22
— 20 M_A_D DDRA_DQ3_0/DDR0O_DQ3_0 NC/DDRO_MA3 M_A_MA_3 20,2122
20 M_A_D DDRA_DQ3_1/DDR0O_DQ3_1 NC/DDRO_MA4 M_A_MA_4 20,2122
20 M_A_DI DDRA_DQ3_2/DDR0_DQ3_2 DDRA_CA0/DDRO_MAS M_A_MA_5 20,2122
BYTE3 20 M_A_Df DDRA_DQ3_3/DDR0_DQ3_3 DDRA_CA2/DDR0O_MAG M_A_MA_6 20,2122
20 M_A_Df DDRA_DQ3_4/DDR0_DQ3_4 DDRA_CA4/DDR0O_MA7 M_A_MA_7 20,2122
20 M_A_Df DDRA_DQ3_5/DDR0_DQ3_5 DDRA_CA3/DDR0O_MA8 M_A_MA_8 20,2122
c 20 M_A_DI DDRA_DQ3_6/DDR0_DQ3_6 DDRA_CA1/DDRO_MA9 M_A_MA_9  20,21,22 c
— 20 M_A_D DDRA_DQ3_7/DDR0O_DQ3_7 NC/DDRO_MA10 M_A_MA_10 20,21,22
— 21 M_AD DDRB_DQO_0/DDR0O_DQ4_0 NC/DDRO_MA11 M_A_MA_11  20,21,22
21 M_AD DDRB_DQO_1/DDR0O_DQ4_1 NC/DDRO_MA12 M_A_MA_12  20,21,22
21 M_AD DDRB_DQO_2/DDR0O_DQ4_2 DDRB_CAO/DDRO_MA13 M_A_MA_13  20,21,22
BYTE4 21 M_A_D DDRB_DQO_3/DDR0O_DQ4_3 DDRB_CA2/DDRO_MA14WE M_A_MA_14 20,21,22
21 M_A_DI DDRB_DQO_4/DDR0_DQ4_4 DDRB_CA1/DDRO_MAI5CAS M_A_MA_15  20,21,22
21 M_A_Df DDRB_DQO_5/DDR0_DQ4_5 DDRB_CA3/DDRO_MAI6RAS_| M_A_MA_16 20,2122
21 M_A DI DDRB_DQO_6/DDR0_DQ4_6
— 21 M_A_Df DDRB_DQO_7/DDR0_DQ4_7 NC/DDRO_ODT_0 < M_A_0DTO 202122
— 21 M_A_Di DDRB_DQ1_0/DDR0_DQ5_0 NC/DDRO_ODT_1
21 M_A DI DDRB_DQ1_1/DDRO_DQ5_1
21 M_A_D DDRB_DQ1_2/DDR0O_DQ5_2 DDRA_DQSN_0/DDRO_DQSN_0 M_A_DQS_0_DN 20 4
BYTES 21 M_A_D DDRB_DQ1_3/DDR0O_DQ5_3 DDRA_DQSP_0/DDRO_DQSP_0 M_A_DQS_0_DP 20
21 M_A_D DDRB_DQ1_4/DDR0O_DQ5_4 DDRA_DQSN_1/DDRO_DQSN_1 M_A_DQS_1 DN 20
21 M_A_D DDRB_DQ1_5/DDR0O_DQ5_5 DDRA_DQSP_1/DDR0O_DQSP_1 M_A_DQS_1 DP 20
21 M_A_DI DDRB_DQ1_6/DDR0_DQ5_6 DDRA_DQSN_2/DDRO_DQSN_2 M_A_DQS 2 DN 20
— 21 M_A_Di DDRB_DQ1_7/DDR0_DQ5_7 DDRA_DQSP_2/DDR0O_DQSP_2 M_A_DQS 2 DP 20
— 21 M_A_Di DDRB_DQ2_0/DDR0_DQ6_0 DDRA_DQSN_3/DDRO_DQSN_3 M_A_DQS 3 DN 20
21 M_A_Di DDRB_DQ2_1/DDR0_DQ6_1 DDRA_DQSP_3/DDR0O_DQSP_3 M_A_DQS 3 DP 20
21 M_A_Di DDRB_DQ2_2/DDR0_DQ6_2 DDRB_DQSN_0/DDRO_DQSN_4 M A D < M_A_ DQS 4 DN 21
BYTE6 21  M_AD DDRB_DQ2_3/DDR0O_DQ6_3 DDRB_DQSP_0/DDRO_DQSP_4 M A D S M_A_DQS 4 DP 21
21 M_A_D DDRB_DQ2_4/DDR0O_DQ6_4 DDRB_DQSN_1/DDR0_DQSN_5 M A D S M_A_DQS_5 DN 21
21 M_A_D DDRB_DQ2_5/DDR0_DQ6_5 DDRB_DQSP_1/DDR0O_DQSP_5 M A D S M_A_DQS_5 DP 21
s 21 M_A_D DDRB_DQ2_6/DDR0_DQ6_6 DDRB_DQSN_2/DDR0_DQSN_6 M_A_DQ S M_A_DQS_6 DN 21 B
— 21 M_AD DDRB_DQ2_7/DDR0O_DQ6_7 DDRB_DQSP_2/DDRO_DQSP_6 ARaT ™ A _DQS 7 DN S M_A_DQS_6 DP 21
— 21 M_A D DDRB_DQ3_0/DDR0_DQ7_0 DDRB_DQSN_3/DDR0_DQSN_7 [~AT41 M A _DOS 7 DP S M_A_DQS_ 7 DN 21 +VDDQ_CPU
21 M_A_Di DDRB_DQ3_1/DDR0_DQ7_1 DDRB_DQSP_3/DDR0O_DQSP_7 — < M_A_DQS_ 7 DP 21
21 M_A_DI DDRB_DQ3_2/DDR0_DQ7_2 BF39
BYTE7 21 M_A_D DDRB_DQ3_3/DDR0_DQ7_3 NC/DDRO_PAR [~BEzg é M_A_PARITY  20,21,22
21 M_A D DDRB_DQ3_4/DDR0_DQ7_4 NC/DDRO_ACT N PBbas M_AACT N 202122 ~ *V_DDR_A CA_VREF_FILT
o MAD DDRE-DO3 6/DDRO DO7 6 NCIDDRO_ALERTN P A +V-PPRBCAVRERFILT < R0t
— 21 M_A_DI DDRB_DQ3_7/DDR0O_DQ7_7 RSVD_73 '\C"ff TP_+v_DaCH1_CA_VREF 1 & TPUL 20MIL _470R_0201_1/20W_J
DDR_RCOMP 0 D47 DDRO_VREF_CA "Bz5
DDR_RCOMP_T E46 | DDR_RCOMP_0 DDR1_VREF_CA [35— DDR_VTT_CTRL RD2
DDR_RCOMP 2 ___c47 | DDR_RCOMP_1 DDR VIT CTL "pra7 DRAM RESET N 1 ns_2 0201 DRAM_RESET_N R
DDR_RCOMP_2 i1 DRAM_RESET_N v Gl >> DRAM_RESET_N_R  20,21,23,24
ICL_U_IP_EXT_WW20 ?
cp1
L >RUL I, >RU2 |, _>RU3
% % % +VDDQ_CPU ns _100nF_0201_X5R_6.3 V_M(20%)
'S 'S 'S . +V3P3S
2 2 IS 5 =
IS IS |E 'z RU312 w3 cD2
IS
g= £= £= e T _100nF 20R¥6R®.3 V_M(:20%)
A ' 'n In IS w2t NC  vcc = 200K/F_2 A
DDR_VTT_CTRL OS 1 RU310 ~ns 2D0RVTT_CNTRL_BUF_IN 2
o ~ iUA-Q'-N Huagin Telecom Technology Com.,Ltd
. 3 oND v 4 DDR_VTT_PG_CTRL BUF_OUT 1 RuU31i s 2 02% DDR_VTT PG_CTRL 55 i @R
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BYTEO
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BYTE2

BYTE3

BYTE4

BYTES

BYTE6

BYTE7
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DDRC_DQO_0/DDR1_DQ0_0 DDRC_CLK_N/DDR1_CLK_N_0 iﬁg
DDRC_DQO_1/DDR1_DQ0_1 DDRC_CLK_P/DDR1_CLK_P_0 ({43
DDRC_DQO_2/DDR1_DQ0_2 DDRD_CLK_N/DDR1_CLK_N_1 [fa42
DDRC_DQO_3/DDR1_DQ0_3 DDRD_CLK_P/DDR1_CLK_P_1 [—
DDRC_DQO_4/DDR1_DQO_4 u4s
DDRC_DQO_5/DDR1_DQ0_5 DDRC_CKEO/DDR1_CKEO [z5
DDRC_DQO_6/DDR1_DQ0_6 DDRC_CKELNC |41
DDRC_DQO_7/DDR1_DQO_7 DDRD_CKEO/INC [“p43
DDRC_DQ1_0/DDR1_DQ1_0 DDRD_CKE1/DDR1_CKEL [—
DDRC_DQ1_1/DDR1_DQ1_1 V42
DDRC_DQ1_2/DDR1_DQ1_2 DDRC_CS_0/DDR1_CS_N_0 [~y35
DDRC_DQ1_3/DDR1_DQ1_3 DDRC_CS_1/NC [~y3g
DDRC_DQ1_4/DDR1_DQ1_4 DDRD_CS_O0/NC (739
DDRC_DQ1_5/DDR1_DQ1_5 DDRD_CS_1/DDR1_CS_N_1 [—
DDRC_DQ1_6/DDR1_DQ1_6 T38
DDRC_DQ1_7/DDR1_DQ1_7 DDRD_CA4/DDR1_BAO (75
DDRC_DQ2_0/DDR1_DQ2_0 NC/DDR1_BA1
DDRC_DQ2_1/DDR1_DQ2_1 R4S
DDRC_DQ2_2/DDR1_DQ2_2 DDRC_CA5/DDR1_BGO [rz7
DDRC_DQ2_3/DDR1_DQ2_3 NC/DDR1_BG1
DDRC_DQ2_4/DDR1_DQ2_4 P42
DDRC_DQ2_5/DDR1_DQ2_5 NC/DDR1_MAO [~7z5
DDRC_DQ2_6/DDR1_DQ2_6 NC/DDR1_MAL [~{jzg
DDRC_DQ2_7/DDR1_DQ2_7 DDRD_CA5/DDR1_MA2 [~yz5
DDRC_DQ3_0/DDR1_DQ3_0 NC/DDR1_MA3 [~{jz7
DDRC_DQ3_1/DDR1_DQ3_1 NC/DDR1_MA4 Rz
DDRC_DQ3_2/DDR1_DQ3_2 DDRC_CAO/DDR1_MAS5 [jzg
DDRC_DQ3_3/DDR1_DQ3_3 DDRC_CA2/DDR1_MA6 [i37
DDRC_DQ3_4/DDR1_DQ3_4 DDRC_CA4/DDR1_MA7 |75
DDRC_DQ3_5/DDR1_DQ3_5 DDRC_CA3/DDR1_MA8 [Rz7
DDRC_DQ3_6/DDR1_DQ3_6 DDRC_CA1/DDR1_MA9 (535
DDRC_DQ3_7/DDR1_DQ3_7 NC/DDR1_MA10 {zg
DDRD_DQO_0/DDR1_DQ4_0 NC/DDR1_MA11 [~Rzg
DDRD_DQO_1/DDR1_DQ4_1 NC/DDR1_MA12 [~
DDRD_DQO_2/DDR1_DQ4_2 DDRD_CAO/DDR1_MA13 [~z
DDRD_DQO_3/DDR1_DQ4_3 DDRD_CA2/DDR1_MAL4WE N vz
DDRD_DQO_4/DDR1_DQ4_4 DDRD_CA1/DDR1 MAI5CAS N Ovz
DDRD_DQO_5/DDR1_DQ4_5 DDRD_CA3/DDR1_MA16RAS_N
DDRD_DQO_6/DDR1_DQ4_6 Va3
DDRD_DQO_7/DDR1_DQ4_7 NC/DDR1_ODT_0 [~y3g
DDRD_DQ1_0/DDR1_DQ5_0 NC/DDR1_ODT_1

- AH46 M B |
DDRD_DQ1_2/DDR1_DQ5_2 DDRC_DQSN_O0/DDR1_DQSN_O [~Afa7 M B
DDRD_DQ1_3/DDR1_DQ5_3 DDRC_DQSP_0/DDR1_DQSP_0 [~Aj41 M B I
DDRD_DQ1_4/DDR1_DQ5_4 DDRC_DQSN_1/DDR1_DQSN_1 [, M B
DDRD_DQ1_5/DDR1_DQ5_5 DDRC_DQSP_1/DDR1_DQSP_1 [ VEE
DDRD_DQ1_6/DDR1_DQ5_6 DDRC_DQSN_2/DDR1_DQSN_2 [ M B
DDRD_DQ1_7/DDR1_DQ5_7 DDRC_DQSP_2/DDR1_DQSP_2 [A, N
DDRD_DQ2_0/DDR1_DQ6_0 DDRC_DQSN_3/DDR1_DQSN_3 [~Ap2 M
DDRD_DQ2_1/DDR1_DQ6_1 DDRC_DQSP_3/DDR1_DQSP_3 [z M
DDRD_DQ2_2/DDR1_DQ6_2 DDRD_DQSN_0/DDR1_DQSN_4 [~z6— B DOS
DDRD_DQ2_3/DDR1_DQ6_3 DDRD_DQSP_0/DDR1_DQSP_4 [~5a71 B DO5
DDRD_DQ2_4/DDR1_DQ6_4 DDRD_DQSN_1/DDR1_DQSN_5 [5771
DDRD_DQ2_5/DDR1_DQ6_5 DDRD_DQSP_1/DDR1_DQSP_5 [~&475
DDRD_DQ2_6/DDR1_DQ6_6 DDRD_DQSN_2/DDR1_DQSN_6 [~525 W B DOS
DDRD_DQ2_7/DDR1_DQ6_7 DDRD_DQSP_2/DDR1_DQSP_6 ~535—W B DOS
DDRD_DQ3_0/DDR1_DQ7_0 DDRD_DQSN_3/DDR1_DQSN_7 [~E36 M B DOS 7|
DDRD_DQ3_1/DDR1_DQ7_1 DDRD_DQSP_3/DDR1_DQSP_7 —
DDRD_DQ3_2/DDR1_DQ7_2 p3g
DDRD_DQ3_3/DDR1_DQ7_3 NC/DDR1_PAR [~ag
DDRD_DQ3_4/DDR1_DQ7_4 NC/DDR1_ACT N Pfzg
DDRD_DQ3_5/DDR1_DQ7_5 NC/DDRI_ALERT_N

ICL_U_IP_EXT_WW20
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35  EDP_TX0_SOC_DI
35  EDP_TX0_SOC_DI
35  EDP_TX1_SOC_DI
35  EDP_TX1_SOC_DI

eDP

35 EDP,AUX,SOC,DNéé

35  EDP_AUX_SOC_DP

EDP_TX0_SOC_DN

UU1A

EDP_TX0_SOC_DP

EDP_TXI_SOC_DN

EDP_TXI_SOC_DP

EDP_AUX_SOC_DN

34 HDMI_TX2_DN
34 HDMI_TX2_DP
34 HDMI_TX1_DN

34 HDMI_TX1 DP
HDMI_TX0_DN:
34 HDMI_TX0_DP
34 HDMI_CLK DN
34 HDMI_CLK_DP

HDM1 b

v
Y| DDIA_TXN_0
Y1 | DDIA_TXP_0
Y2 | DDIA_TXN_1
V5| DDIA_TXP"1

£ DDIA_TXN_2

£ DDIA_TXP 2

i DDIA_TXN_3

R~ DDIA_TXP_3
wa

W3 | DDIA_AUX_N

DDIA_AUX_P

L3 | ooiB_TXN_O

AES _TXN_

AE2 | DDIB_TXP_0

AET | DDIB_TXN_1

AC5 | DDIB_TXP_1

AG3| DDIB_TXN_2

AGT| DDIB_TXP_2

AC> | DDIB_TXN_3

DDIB_TXP_3

Al

AD | DDIB_AUX_N

DDIB_AUX_P

DP15

DJ17 | GPP_E22/DDPA_CTRLCLK/PCIE_LNK_DOWN

+V3P3A_PCH +V3P3A_PCH
I I
S 5
rZ RO 2> Ru143
o o
2 2
15 15
" I
. .
S 5
H H
Doy USB.OCIN 1o UsB_oc2
HPD_P1
[}
RU12

DDI1_DDC_SCL
34 DDI1_DDC_SCL DO DDC 5D DLA0 | GPP_H16/DDPB_CTRLCLK
34  DDI1L_DDC_SDA — GPP_H17/DDPB_CTRLDATA
TBT_LSX0_TXD DL17
65  TBT_LSX0_TXD éé DK17 | GPP_E18/DDP1_CTRLCLK/TBT_LSXO_TXD
65  TBT_LSXO_RXD — GPP_E19/DDP1_CTRLDATA/TBT_LSX0_RXD
DN1Z
GPP_E21 Dpr| GPP_E20/DDP2_CTRLCLK/TBT_LSX1_TXD
= GPP_E21/DDP2_CTRLDATA/TBT_LSX1_RXD
DK:
GPP_D10 DL34 | GPP_D9/ISH_SPI_CS_N/DDP3_CTRLCLK/GSPI2_CSO_N/TBT_LSX2_TXD
= GPP_D10/ISH_SPI_CLK/DDP3_CTRLDATA/GSPI2_CLK/TBT_LSX2_RXD
DN
GPP D12 DL33 | GPP_D11/ISH_SPI_MISO/DDP4_CTRLCLK/GSPI2_MISO/TBT_LSX3_TXD
= GPP_D12/ISH_SPI_MOSI/DDP4_CTRLDATA/GSPI2_MOSITBT_LSX3_RXD
EDP_HPD DW11
35 EDP_HPD DDIT APD Va2 | GPP_E14/DPPE_HPDA/DISP_MISCA
34 DDIL_HPD APDPT V35| GPP_A18/DDSP_HPDB/DISP_MISCB
28 HPD_P1 T Gva3 | GPP_A19/DDSP_HPD1/DISP_MISCL
20MILTPUG USBEOCTN CR41 | GPP_A20/DDSP_HPD2/DISP_MISC2
USE0Co &741 ] GPP_A14/USB_OC1_N/DDSP_HPD3/DISP_MISC3
20MIL TPUT = Bviz | GPP_AL5/USB_OC2_N/DDSP_HPDA4/DISP_MISC4
% P ELr
EDP_VDD_EN DN2:
EDP_BRLT _EN DL1o | EDP_VDDEN

35 EDP_VDD_EN
2735 EDP_BKLT EN

EDP_BKLT_PWM

DUT9 | EDP_BKLTEN

35 EDP_BKLT_PWM

‘&L EDP_BKLTCTL

GPP_E23/DDPA_CTRLDATA/BK4/SBK4

TCPO_TX_NO
TCPO_TX_PO

TCPO_TX0_DN

TCPO_TX0_DN 65
TCPO_TX0O_DP 65

TCPO_TX_N1
TCPO_TX_P1

TCPO_TXI_DP

TCPO_TX1_DN 65

TCPO_TXRX0_DN

TCPO_TX1_DP

TCPO_TXRX_NO

TCPO_TXRX0_DP

< TCPO_TXRX0_DN 65

TCPO_TXRX_PO
TCPO_TXRX_N1

TCPO_TXRXIL_DN
TCPO_TXRXI_DP

< TCPO_TXRX0_DP 65
< TCPO_TXRX1_DN 65

TCPO_TXRX_P1

TCPO_AUX_N
TCPO_AUX_P

TCPL_TX_NO
TCP1_TX_PO
TCPL_TX_N1
TCPL_TX_P1
TCPL_TXRX_NO
TCPI_TXRX_PO
TCP1_TXRX_N1
TCPI_TXRX_P1

TCP1_AUX_N
TCP1_AUX_P

TCP2_TX_NO |

TCP2_TX_PO
TCP2_TX_N1
TCP2_TX_P1
TCP2_TXRX_NO
TCP2_TXRX_PO
TCP2_TXRX_N1
TCP2_TXRX_P1

TCP2_AUX_N
TCP2_AUX_P

TCP3_TX_NO
TCP3_TX_PO
TCP3_TX_N1
TCP3_TX_P1

TCP3_TXRX_NO [

TCP3_TXRX_PO
TCP3_TXRX_N1
TCP3_TXRX_P1

TCP3_AUX_N
TCP3_AUX_P

TC_RCOMP_N
TC_RCOMP_P

TCPO_TXRX1_DP 65

gg TCPO_AUX_DN 65

x

NRRERWOE G

22
&G&

TCPO_AUX_DP 65

AY1 150R 0201 1/20W F
Favz —TorReomP op—— Vo

N
8
X RSVD_1
) GPP_AL7/DISP_MISCC
8 RUB . |
2 DISP_RCOMP g% DISP_UTILS GPP_A21
I WAYAY: DISP_RCOMP GPP_A22
5 _150R_0201_1/20W_F 10119
8
S ICL_U_IP_EXT_WW20 ?
k.447 =
1 PCH STRAP---VCCIO CONFIGURATION
+V3P3A_PCH +V3P3A_PCH +V3P3A_PCH +V3P3A_PCH
‘b ‘b ‘b ‘b
o RU8 o RU9 o RU10 o RU11
\x \x \x \x
) 'S 'S )
8 S S S
S 3 5] S
IS S = =
N ' ' '
m N N N
3 IS IS S
\E \S \S \S
TBT_LSX0_RXD < GPP_E21 < GPP_D12 < GPP_D10 <
! I I I
8 8 5} 5}
= RU13 = RU14 = RU15 = RU16
) 'S ) )
8 S S S
3 3 3 S
IS 2 = =
\H \H \H \H
m N N N
3 3 S 5]
= 3 3 =
o= o= P o=
TBT_LSX0_RXD GPP_E21
0: DOP1 T2C / TBT LSx #0 / BSSB_LS #0 0 =DDP1 12C / TBT LSx #0 / BSSB_LS #0 pins at 1.8V GPP_D12 GPP_D10
1: DDP1 12C / TBT LSx #0 / BSSB_LS 1= DoP1L 12c éDTBT LSx #0 / BSSB_LS #0 pins at 3.3V 0: DDP4 12C/TBT LSX #3/BSSB_LS #3 pins at 1.8V 0: DDP3 12C/TBT LSX #2/BSSB_LS #2 pins at 1.8V
nternal

]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
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+VCCSTG TERM

RULT

_1K_0201_1220W_)

RUIS

CPU_PROCHOT_N

+v1P0S_veesT

+v1P0S_veesT

_4950_0201_1120W_F
cur

ZTINE ORISXIU00T

> CPUPROCHOTN 1427,

2857

MIPIEO_CPU_JTAG_TCLK

MIPIB0_CPU_ITAG _TCLK 1

T
——WErCTTe T8 IP2 20N
T WPBOCPUITAGTWS 1 .9 IP3 20ML
——WPErCTTC RS T -8 TP 20N
—PECPUIE TR 1 e tes zowi

MIPIS0_PCH_ITAG_TRST_N

1 1 — 20MIL
—— WU PCRTAG T ] 20N
— WPOPCHITAGTOO 3 20MIL
B o — 20N
1 — 20MIL
B SE—— 20MIL
4 n 2o —r 2o
LR AL - 20M1C

0R 0201 1/20W )

MIPIEO_PCH_JTAGX

+VCCSTG TERM

- w0 i
1K_0201_1120W_0 Ru24 45.9% 0201 100W F_CATERR SOC N 7% — P3_MIPIG0_CPU_ITAG_TCLK
R ECTSOC ad| CATERRN PROC_TCK | o e = _51R0201 172000
27 PECLSOC o PROC_TDI MIPIB0_CPU_ITAG_TDI Ruzs OR 0201 20w 3 MIPIB0_PCH_JTAG TDI
THERWTTH S procroT 700 e
THRMTRPN PROC TS ]
RUZ6 49.9R 0201 120W F_CPU_POPLRCOMP PROC_TRST_N
49.9R_0201_1/20W_F DUz _| PROC_POPIRCOMP —— MIPIG0_PCH_JTAG_TRST_N
P PeH_oPRCOMP POFLTRSTN P Re—MPTO-FCreTTAG—T 1R 021 2wy
Bi RSVD_25 FCH TCK [-Ro e per e
= RSVD_26 PCH_TDI WIPTG0_PCH_JTAG_TDO MIPI60_CPU_JTAG_TDO T ruze 0R_0201_120W ) MIPIG_PCH_JTAG_TDO
DBG_PMODE DL1S. PCH_TDO MIPTG0_PCH_JTAG_TW: +VCCSTG_TERM
DBG_PMODE PCH_TMS WIPT60_PCH_JTAG; RU30
PCH_JTAGX — 4V1POS_VCCST
CCLPOS_OUT_FET 20ML TS840 GPP_EYCPU_GPO PG MIPISO_PROY N
200U TPigs GPPENCPUGPL  PROCPROYN Pog T s1R02b1 20wy
+v3p3s SOC_SCLN GPP_BIICPU GP2  PROC_PREQ_N MIPIB0_CPU_JTAG_TMS RU3L 0R_0201_1/20W_) MIPI6O_PCH_JTAG_TMS
272865  RETIMER_FORCE_PWR GPP_BACPU_GP3 o
EC_SLP S0 CS N
) 27 EC_stP_s0_Cs N e R o
% DRRT BT WAKE N-S0Caiaa| GPP_HAICNV_BT_125_SDO MIPISO_CPU_JTAG_TRST_N MIPIGO_PCH JTAG_TRST_N
H 2% UART_BT_WAKE_N_soc 3y UARIBLWARE NS0T pisa | S0 HRCRIBIe,> T o 150_CPU_JTAG, TRST.| AUy oR 0201 10w 3 150_PCH_JTAG, TRST.|
Rz > §
g Ruz2 RV ?
2 —UIP_EXT_ Wi WNM2046-3TR
L _10K 0201112003
‘5
- SOC_SCI_N
08G_PHODE RSMRST_N_EC
& TR177 20MIL 1227 RSMRSTN_EC <& - Ru224
Qus _IK 02011200
1
3P3A_PCH
o cutes
e LMBTI004LT
WAKE_PCIE_N_SO WAKE_PCE ve
1026 WAKE_PCIE_N_SOC PO Lsoc PeENS0C] 5 Rum .
2 e waps
OR_0201_1120W_) 2 , "
OR 0201120 THERMIRP SOC N § g wSrum'y SRu
e = o 2 2
E [ [
wuie o < 5 5 5 i
FLASH SPL_CLC RuI7e 22RIE 2S0C_FLASH SPLCLK _ paz s E Z
36 FLASH_SPLCLK §ﬁmﬁmvw’\/\/\rwmmm SPI0_CLK D27 PCH SWBL CLK [l i 3 4 § 8
3% FLASH 5PLNOSI L SPIO_NOS! GPP_cosmECLK |- BR2r 5T =5 5 SMB_EC SCLK 2743
E IS R a - SPIOMSO Y PP CUSVBDATA [P B st e £
3 FLASH SPII02 SPi0 102 ) GPP_C2/SVBALERT N g
S o D04 Shigios < Quia o
% FLASHSPLCBON & D833 Shio-cen DKoa__ SMBUS_CLKD LBSSLIDWITIG
DE&g SPOCSTN GPP_CUSMLOCLK |2 Srmrepa———————) SMBUS CLko 65 N
SPOCSIN H GPP. CUSMLODATA |-Gy —GPPC_C5 ST  SMBUS DATO 65 SMB_EC_SDATA 2743
3 GPP_CSLOALERT N pOo22 CPPC.CO STORERL —
1 shok v
20w TP1es o A3 VI8 [ e E1uspin_cLiBrusait D22 TYPEC PD_SOC CLk
2ot o170 v m—cin ot o s 4 | [wer_casmucuususwasn wisus B ) T¥PEC PD S0C Ok 28 jrsee—
20ML TRisL DUIB | Gop E12iSPi_miso/ek2ISeK2 £ PP CISVLIDATASUSACK N BA YTVPEC. PO SOCDAT 28
27 Ecsuin — i GPP_EUSPI_02
20ML TP178 8 L PE2ISPIL 103 craz_ ESPLCLK Rus? aoomr 2 ESPLCLK_EC .
20ML P18 o L e GPP_F1SPI_CS wBKaISEKO GPP_ASIESPI CLK |-Srit—5pr 2 S — ), ESPLOLKEC 27
201 TP180 & PP EWSATALED SPILCSLN GPPADIESPT 100 [ - - ESPLIOUEC 27
GPP_ALESPI_IO1 ESPLI01_FC 2 +V3P3A_PCH
v H ESPI I ESPiO2EC 27
o e R GPP_AYESPL 103 ESPLIOLEC 27
WS CLonta z GPP_AESPT e c 2
GRSTN GPP_AGESPLRESET N ESPLRESET 27
50019 ' o
T = 3 2 H
ESPI_CLK_EC [ 2
T 5 5
T = =
FLASH SPI_CLK espics N £5P1_RESET SwBUS CLko o ;
SMBUS_DATO 4 &
N N N s s
R s RUt6 3 § 3§ ¥ ¥
's 's 's s s
_100K_0201_1720W_) sk o200 10w Fe1sh _75K_0201_1120 W_F(£19%) g lon g |az g low g jow g |ows
g g g g g
2 2 I © ©
\2 \2 “" \2 \2
5 5 5 5 5
& & & & &
fivapaa_ph aP3A_pCH aP3A_pCH WaP3A_peH WaP3A_peH V3P3A_SPI_FLASH V3P3A_SPL FLASH WaP3A_pCH WipsA XTAL INPUT FREQUENCY
WAF/SAF STRAP JTAG ODT DISABLE
BOOT HALT || TLS CONFIDENTIALITY ESPI OR EC LESS JTAG ODT DISABLE CONSENT STRAP DFXTESTMODE
R ) ‘ . " - ‘ ‘ ST p——
P o < 4 o & s ] H Lo s L ) 3 sy - v 0
10002 S 2 RUSO 5 2 Rust >0 rusz > g 5 N FSems 2w 52 %
g g g £ [ 2 4 g 5 < E
5 e e = 5 g RUS4 8 = 3 s s
3 5 5 5 ] g g " h s §
g 5 5 H E I s o
FLASH 5P MOSI < 2 z b < 5 5 H g [
“ WAKE_PCIE_N_SOC_H2 “ EC_SLP_S0_CS N FLASH_SPI_103 FLASH sPLio2 S g Z H SPIL_Cso N
GPPC_C2_SMBALERT N GPPC_C5 SMLOALERT N = bt < men
N =
31 e 3 b g % L e !
2 ; 3 H 5 s [N
g quss o 8 RUSY o RUSO 1 5 RRW2 8 | Rues
2 GPPC_CS5. SULOALERT 8 g 8 8 S 2
< FLASH_SP1 W0S1 o Eravte 1. Qetautt) GPPC_H2QWAKE_PCIE_N_SOC) e w o = 2 fusisel iz 8 | 8 8
5 1 DISAELED cerc ca iz : o ble IAES 5 SLpso s ) s L 0 BNl [ 0: DEXTESTIODE ENASLED ; ]
H e ovccormin || litorsat 506 0 9 Banle WS § o:-ac o i § o owLen 5 ke 0§ : SRESTIoRE Sisabtocerain| | 5 O BT e e
2 VEAK INTERNAL PU 2Bes VEAK' IRTERVAL PO 20K 15 G ooT ENiBL golsee H W INTERUAL Puse S VEAK, INTERNAL PU 20K g 5 B SIS B o Rs0u 1D
2 : ; H d 5
- o D C QUALIFIED 8Y DFXTESTMODE)
2 S WHRE BLPE
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+V3P3S

RU101

£ MOZ/T T0Z0 Y0T

26
26
26

32

32

32

PCIE_WLAN_CLK_REQ N

PCIE_REFCLK_GFX_DN
PCIE_REFCLK_GFX_DP
PCIE_CLKREQ_VGAN )

PCIE_REFCLK_WLAN_DN
PCIE_REFCLK_WLAN_DP
PCIE_WLAN_CLK_REQ_N

PCIE_REFCLK_SSD_DN
PCIE_REFCLK_SSD_DP
PCIE_SSD_CLKREQL ),

cL3
é CL5

DP34
PCIE_REFCLK_WLAN_DN

__PCIE_REFCLK WLAN.DN K3 |
é PCIE_REFCLK_WLAN_DP CK4
a [ ! ) | DP36
>
PCIE_REFCLK_SSD_DN CJ2
PO REFCR SSD PGt |
PCIE_SSD_CLKREQT DN40

+V1P8A

PCH STRAP

uu1y

CLKOUT_PCIE_NO
CLKOUT PCIE PO
GPP_D5/SRCCLKREQO_N

[
C
DK:
¢
Cl
DN:

CLKOUT_PCIE_N1
CLKOUT PCIE_P1
GPP_D6/SRCCLKREQI_N

CLKOUT_PCIE_N2
CLKOUT_PCIE P2
GPP_D7/SRCCLKREQZ_N

CLKOUT_PCIE_N3
CLKOUT PCIE P3
GPP_D8/SRCCLKREQ3_N
CLKOUT_PCIE_N4
CLKOUT_PCIE P4
GPP_H10/SRCCLKREQ4_N

100119

cue\

D
CSI_E_CLK_N GPP_F8/EMMC_DATAD CNV_RGLDT_SOC
C% lcsreckp GPP_F9/EMMC_DATAL RIZIN\ N\ 200K 0201 17200 ) —
A5 CSE_DN_O GPP_F10/EMMC_DATA2
&% CsE DP O GPP_F11/EMMC_DATA3 Memory ID
P13 CSIE DN_1 GPP_F12/EMMC_DATA4
CSE_DP_1 ] GPP_F13/EMMC_DATAS
K H GPP_F14/EMMC_DATA6 = TBT ID
10| CSI_F_CLK_N GPP_F15/EMMC_DATA?
CSIF_CLK_P GPP_F7/EMMC_CMD
CSI_F_DN_0 GPP_F16/EMMC_RCLK
ML CSI_F_DP_ GPP_F17/EMMC CLK
|75 CSI_F DN 1 GPP_F18/EMMC_RESET N DRj28 EMMC_RCOMP 200RIF_2
CSIF_DP_1 EMMC_RCOMP [—
CSI_D_CLK_N CNV_WT_LANEO_DN_R 0201 CNV_WT_LANEO_DN
CSID_CLK_P CNV_WT_DON Bt — Ry W TANET BF F e+ o CNV-WTTANECDP (5> CNV_WT_LANEO DN 26
CSI_D_DN_0 CNV_WT_DOP Bija2—CRNV-WT TANET DN'R RUss 1 Zns 02 RV WTTANET DN LSS CNV_WT_LANEO DP 26
CSI_D_DP_0 CNV_WT DIN (5724 —CRV-WT TANELDPR RUS0 1 20 CRV-WTTANETDP 55 CNV-WT LANEL DN 26
CSD_DN_1 CNV_WT_D1P Bl4a—CRV-WTCIR DR Rt 1 2ns 2o CRV-WT-CIK OV CNV_WT LANELDP 26
CSI_D_DP_1 CNV_WT_CLKN pKas OV WT CIK DPR 1 ot NV WT CIK OP ;; CNV_WT CLK DN 26
CSI_D_DN_2/CSI_C_DN_0 CNV_WT_CLKP CNVWT CLK DP 26
CSI_D_DP_2/CSI_C_DP_0 g Pas__CNV_WR_LANEQ DN
CSI_D_DN_3/CSI_C_CLK_N CNV_WR_DON BNz—CNV WR TANET OP CNV_WR_LANEO DN 26
CSI_D_DP_3/CSI_C_CLK_P CNV_WR_DOP -bg47CRV-WR TANET DN CNV_WR_LANEO DP 26
G CNV-WR DIN 5e4s—CRV-WRTANEL P CNV_WRLANEL DN 26
JPE] CSI_H CLK.N CNV_WR_DIP [Bqs—CRV-WR-CIK DN CNV_WR LANELDP 26
CSI_H_CLK_P _ CNV_WR_CLKN [~p 334 —CNV-WR CIK P CNV.WR CLK DN 26
CSI_H_DN_0 s CNV_WR_CLKP — CNVWRCLKDP 26
CSI_H_DP_0 g
G _H_DP DT45 CNV_WT _RCOMP
8 CsTHDN 1 CNV_WT_RCOMP W RUTE AN, 150R 0201 1/20W_F
Csl P_1 DL29 CNV_BRI_RSP_SOC
CSI_H_DN_2/CSI_G_DN_0 GPP_FL/CNV_BRI_RSP/UARTO_RXD [Bp3T < CNV_BRIRSP.SOC 2§74 JoRE 2 P —
CSI_H_DP_2/CSI_G_DP_0 GPP_F2/CNV_RGI_DT/UARTO_TXD [Br31—CRV-BRI-DT SO e > SRR ;; CNV_RGIDT 26
CSI_H_DN_3/CSI_G_CLK_N GPP_FO/CNV_BRI_DT/UARTO RTS N PBRag—CRV-RGIRSP-S0C = == CNVBRIDT 26
CSI_H_DP_3/CSI_G_CLK_P GPP_F3/CNV_RGI_RSPIUARTO_CTS_N oo ——=—==>n (' CNV_RGI_RSP_SOC 26
RUTE
csi_comp B4 __ | ono
= CSI_RCOMP GPP_F4/CNV_RF_RESET_N Pfpog +VIPBA
_100R_0201_1/20W_F DT GPP_F6/CNV_PA_BLANKING 127 A4WP_PRESENT
Dpas| GPP_D4/IMGCLKOUTO GPP_FLO/A4WP_PRESENT [pKas
K& GPP_H20/IMGCLKOUT1 GPP_F5/MODEM_CLKREQ -
DLa&| GPP_H21/IMGCLKOUT2 g - Rumt
DNag| GPP_H22/IMGCLKOUT3 =
GPP_H23/IMGCLKOUT4 S
8
‘H
3
ICL_U_IP_EXT_WW20 ? g
9of19 I,
RU78
75KIF_2

5.6pF_0201 COG_50 V_C(+0.25pF)pF)

50 V_C(0.25pF)pF)

ICL_U_IP_EXT_WW20

3> RTC_RST_N

222
‘H
1
F5 = > RU116
CLKOUT_PCIE_N5 [~&r3 2 :]QISFCISSDUDUZUD
CLKOUT PCIE PS5 8pa0 2
GPP_H11/SRCCLKREQ5_N e
N
3
DL48 XTAL_32K_SOC_IN RU104 OR_0201_1/20W_J = RTC CRYSTAL
2%2 DL49 XTAL_37K_SOC_OUT _RU111 AVAVAY __OR 0201_1/20W_J [ cu7\ 5.6pF_0201_CO
T
emer HDT47 RTC | RST N 2
RTCRST N Ppkas SRTC RST N &
SRTCRST_N
SUS_CLK
GPogisUsCLK [2E42 SR O2LUPNE 55 sus_cik wian 26
XTAL_IN DW8 XTAL_38P4M_SOC_IN RUB5 33R 0201 1/20W F cus| | 9pF_COG_50 V_C(0.25pf)
wA b5 [DUB XTALSEPNSOC 00T _RUgs 33R_OPOT_LI20W_F 21\ 38 aniz CRYSTAL |
| yu2
DU6 XCLK_BIASREF 8 38.4NHZ 3
XCLK_BIASREF = g GND1
Ic
&> rusr
2 8
: o ! onp2 [
RUSS B
2 X3S038400BA1H-HS
_60.4R_0201_1/20_F(+1%) [ cu9l | 9pFLCOG_50 V_C(+0.25pf)
t Il

B L i bt e L

1 +viPsA
P HW 1D 1
] RU92 4.7K_0201_1/20W_J HW_IDO RU A AN 4.7K_0201_1/20W_)
' RU%_AAVA; 4.7K_0201_1/20W_J HW_IDL RU95 4.7K_0201_1/20W_) ]
RU% 4.7K_0201_1/20W_J HW_ID2 RUST AN/ 4.7K_0201 ]
1] RU98 4.7K_0201_1/20W_J AW _TD. RJﬂ/\/\/\I 4.7K_0201
RU102 4.7K_0201_1/20W_J HW_ID4 RULOON/ VA 4.7K_0201 1]
! RU105 4.7K_0201_1/20W_J FW_ID5 RUI0GAVAAY 4.7K_0201 H
RJ@/\/\/\I 4.7K_0201_1/20W_J HW_TD6 RU108, 4.7K_0201
] RU109 4.7K_0201_1/20W_J HW_1D7 RU110, 4.7K_0201
1 AVAY 1
]

(9T

+V1PBA
XTAL SEL

£TMOZ/T T0Z0 LY

CNV_BRI_DT_SOC

RUB7 o _gr1 ot
3

soc
8.4 MHZ (DEFAULT)
24
WEAK INTERNAL PD 20K

2/T T0Z0 M0Z

e

CNV_RGI_DT_SOC

RU223

_4.7K_0201_1/20W_)

ntegrated CNVi enabled.
ntegrated CNVi disabled.

weak external pull-up is required.
=1
=1

+VIPBA

RU79

9,39

£7MOZ/TT0Z0 0T,

SRTC_RST_N

RUBO

1020702

CNV_RGI_RSP_SOC
CNV_BRI_RSP_SOC

£ MOg/T]

+VCCRTC

RU91 RUS9Y

£TMOZ/T T0Z0 Y0Z
£7MOZ/TT0Z0 02

939 RTCRSTN (—RU |
5 _lcuio

S

JUMPL

2
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26

65
65

40
40

ettt L L L L |

IPCH STRAP !

HDA_SYNC cuis 2pF 0201 COG 25V_#0.25pF

HDA_BCLK cu1o | | 33pF_0201 COG 25V _J(+5%)
[

HDA_SDO cu20 2pF 0201 COG 25V +0.25pF

HDA_RST N cuz1 2pF_0201_COG_25V_+0.25pF

HDA_SDI cuz2 2pF_0201_COG_25V_+0.25pF

: +V3p3s TOP SWAP OVERRIDE H
“
o - vagss ' ]
] Sisable Top Svap node. (oefautt)
TYPEC1_CHG
20MIL TPU76 L GPPC BI85 GSPI0 MOST C';ﬁ GPP_B16/GSPI0_CLK GPP_D13/ISH_UART0_RXD ! RU112 Tnternal 206 o !
— GFaz | GPP_BI8/GSPIO_MOSI GPP_D14/ISH_UARTO_TXD RU325 ] ]
PCH_ WLAN_OFF N CHa$-| GPP_B17/GSPIO_MISO GPP_D15/ISH_UARTO_RTS_N/GSPIZ_CS1_N/IMGCLKOUTS 3533 > CNVILEN.N 26 _10K_0201_1/20W_J ] _4.7K_0201_1/20W_)
PCH_WLAN_OFF N <(—GpPc B 12 SPRR—GHa7d GPP_B15/GSPI0_CSO_N GPP_D16/ISH_UARTO_CTS_N/CNV_WCEN S ] ]
—————==—————="""Q GPP_B14/SPKR/TIME_SYNC1/GSPI0_CSI_N Dk22 SSD_RST N ' 1
cLa GPP_C12/UARTL_RXD/ISH_UARTL_RXD [Bwas—— — — —»” SSDRSTN 32 H
CRa7| GPP_B20/GSPI1_CLK GPP_C13/UARTIL_TXD/ISH_UARTL_TXD ﬁgm GPU_EVENT N H H
CKa6| GPP_B22/GSPI1_MOSI GPP_C14/UARTL_RTS N/ISH_UARTL RTS N = = > GPU_EVENT_N 43 RU113 H
CH4s| GPP_B21/GSPI1_MISO GPP_C15/UARTI_CTS_N/ISH_UARTI_CTS_N ! 20K 0201 1/20W 3
GPPC_B23 SML1_ALERT NCl48 GPP_ BIO/GSPILCSON CN43BT_WAKE_N_SOC ! - -
————=—=——=——=—""""( GPP_B23/SMLIALERT_N/PCHHOT_N/GSPIL_CSI_N GPP_BS/ISH_I2C0_SDA éNgz ——— — ——>» BT_WAKE_N_SOC 26 ] ]
DP: GPP_BB/ISH_12C0_SCL [ ] ]
DK2F GPP_CB/UARTO_RXD NaL ]
WLAN_RST N DLZE| GPP_C9/UARTO_TXD GPP_B7/ISH_I2C1_SDA i"“ 1] '
26 WLANRSTN <& — D359 GPP_C10/UARTO RTS N GPP_BB/ISH_I2C1_SCL H B 1]
224 GPP_C11/UARTO CTS N H
GPP_B9/12C5_SDA/ISH_I2C2_SDA [
42 UART2_RXD AR TaRXD D"J,ii GPP_C20/UART2_RXD GPP_B10/12C5_SCL/ISH_I2C2_SCL [ ] HVIESS NO REBOOT !
42 UART2_TXD K—————————p55-| GPP_C21/UART2_TXD GPP_DO/ISH_GPO ! !
DU GP C2UARTZ RIS T GPP_DIISH GP1 Byt ! ST s ottty
GPP_C23/UART2_CTS_N GPP_D2/ISH_GP2 ’gras FB_GC6_EN_R ] RU114 1 Enable ]
<<> RT_TCPO_I2C0_SDA DT24 GPP_D3/ISH_GP3 < FB_GC6EN.R 43 H Titernal 20k PD H
RT_TCPO_2C0_SDA ~TPO-T2C0 GPP_C16/12C0_SDA GPP_D17/ISH_GP4 [
RT_TCPO_I2C0_SCL - — ! - GPU_PWROK_SOC1RRU326. 0261)_PWROK 3
RT_TCPO_I2C0_SCL — D123 | Gpp C17/i2C0_SCL GPP_D18/ISH_GP5 %‘,4 4 2 @O PWROK (¢ GPUPWROK 43 : —ATK_0201_1/20W_) H
TOUCHPAD_I2C_SDA __ DW23 GPP_E15/ISH_GP6 {14
TOUCHPAD_I2C_SDA (() TOUCHPAD T2C-CTK—DUz3 | GPP_C18/12C1_SDA GPP_EL6/ISH_GPT [ [} GPPC_B18_GSPI0_MOSI ]
TOUCHPAD_I2C_CLK — GPP_C19/12C1_SCL : H
DU
DV&: GPP_H4/I12C2_SDA ] ]
GPP_HS5/I12C2_SCL )| RUL7 20K 0201 1/20W 3
- - ]
DDV¥ GPP_H6/I12C3_SDA : 1]
o GPP_H7/I12C3_SCL H
Dwag | GPP_H8/I2C4_SDA/CNV_MFUART2_RXD ! !
GPP_H9/I2C4_SCLICNV_MFUART2_TXD !
ICL_U_IP_EXT_WW20 G0l 19 ? FLASH DESCRIPTOR SECURITY OVERRIDE 1
+V3P3A_PCH 104500 R !
: VEASURES NOT OVERRIDEN
T: OVERRIDEN H
WEAK. INTERNAL PD 20K H
RU118 HDA_SDO_R
—4.7K_0201_1/20W_J H
1228 126.PD SOCINT N Sy 12C-PD_SOC INTN RU218 OR 0201 1/20W J _ GPPC_B23 SML1 ALERT N H
+V3P3A_PCH ]
HDA_SDO_R Ruui.m ooncfhlA;Ea/NLJOCK ( Ec ME UNLOCK 27 CPUNSSC CLOCK FREQ H
]
RU123 ]
+V3P3S _4.7K_0201_1/20W_J :
GPU_PWREN
Russ 10K 0200 J/p0W ) = >> GPU_PWREN 43 GPPC_B23_SMLL ALERT_N ]
PCH_GPU_RST_N_R
RU324 _10K_0201_1/20W_J LGPURSTNR _RUIL AN, 5> PCH.CPURST.N 48 ]
_OR_0201_1/20W_J
RU322 10K 0201 1/20W J RU124 :
PCH_GPU_RST_N
cuzz2 } 10nF_0201 X7R_16V_K CH_GPU_RST.! _20K_0201_1/20W_J
GPPC, B3 SULL ALERT N !
8.4z CLOCK FROV DIRECT ]
e ey
1: 192Uz CLOCK FROW DIVIDER
‘COERIVED FROV 38.40HZ CRYSTAL)
= WEAK" INTERNAL PD 20K
wuIG 222
CEAE SSD1_DET_R RU126 OR_0201_1/20W_J
HDA BCLK  RU1Z7, 23R 0201 120W F HDA_BCLK_R Cva6 GPP_G6/SD_CLK < SSDIDET 1132
33 HDA_BCLK - HUSY SR 0201 150w 3 FDA SYNG R Gvao | GPP_RO/HDA_BCLK/I2S0_SCLK GPP_G1/SD_DATAO 7Kc4g WAKE_PCIE_N_SOC_ R 1 RU130 2 o201
33 HDA SYNC <C—HBA=3D0 RULS R 0501 150w ) FiDA_SDO_R Sva7 | GPP_RI/HDA_SYNC/I2S0_SFRM GPP_G2/SD_DATAL "c47 CAM PWR ON SOC R 1 < WAKE_PCIE_N_SOC 8,26
33 HDA_SDO S 2VAVAY HOA=SDT V45| GPP_R2/HDA_SDO/I2S0_TXD GPP_G3/SD_DATA2 TPT22 20MIL
33 HDA_SDI . GPP_R3/HDA_SDI0/I2S0_RXD GPP_G4/SD_DATA3 |7
HDA_RST_N HDA_RST_N_R _R3/HDA_SDI0/12S0_| X | TOUCHPAD_INT_N
33 HDA RST_N & RUL33 33R 0201 1/20W F — DA4Y, GPP_R4/HDA_RST_N GPP_G0/SD_CMD C"S—« TOUCHPAD_INT_N 40
D30 GPP_G7/SD WP ;g
PP} app_D19/i2s MCLK GPP_GB/SD.CD_N PR’
DC: K38
DAQY | GPP_A23/1251_SCLK GPP_HO/CNV_BT_I2S_SDO [~BG3g
DA4S | GPP_RS/HDA_SDI1/I2S1_SFRM GPP_#i1/SD_PWR_EN_N/CNV_BT_I25_SDO
GPP_R6/I2S1_TXD
DA €343 _SD3_RCOMP.
G148 7| GPP_R7/12S1_RXD SD3_RCOMP = RUL34, 2001 0201 1200 F
(CNVRFRESETN T GPP_A7/1252_SCLK
26 CNV_RF_RESET_N GPP_AB/I252_SFRM/CNV_RF_RESET_N
DG36 PCH_DMICL_CLKO_SO«
CNV_MODEM_CLKREQ CT}ﬁ GPP_A10/1252_RXD GPP_S6/SNDW4_CLK/DMIC_CLKO 5534 = SELD SORULIE A AN SERE2 >> PCH_DMIC1 CLKO 41
26 CNV_MODEM_CLKREQ Dy———=—————————=""" GPP_A9/I252_TXD/MODEM_CLKREQ GPP_S7/SNDW4_DATA/IDMIC_DATAQ ? K PCHDMICI_DATAO 41
SNDW_RCOMP
gt% GPP_SO/SNDW1_CLK snow_rcomp Y38 = )
GPP_S1/SNDW1_DATA N e
DB e | ® cuid 3 cuis
DD% GPP_S2/SNDW2_CLK N o A
GPP_S3/SNDW2_DATA ‘% RU137 B 8
2
3@; GPP_S4/SNDW3_CLK/DMIC_CLK1 8 'a =
GPP_S5/SNDW3_DATA/DMIC_DATAL 2 5= 8=
I ©= 8=
N 3 o
ICL_U_IP_EXT_WW20 719 ? 2 < @
I, e Iu
n
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UU1H

PCIE7_RXN
PCIE7_RXP
PCIE7_TXN
PCIE7_TXP

PCIE8_RXN
PCIE8_RXP
PCIE8_TXN
PCIE8_TXP

PCIE9_RXN
PCIE9_RXP
PCIE9_TXN
PCIE9_TXP

PCIEL0_RXN
PCIE10_RXP
PCIE10_TXN
PCIEL0_TXP

PCIE11_RXN/SATAO_RXN
PCIE11_RXP/SATAO_RXP
PCIE11_TXN/SATAO_TXN
PCIE11_TXP/SATAO_TXP

PCIE12_RXN/SATA1A_RXN
PCIE12_RXP/SATA1A_RXP
PCIE12_TXN/SATA1A_TXN
PCIE12 TXP/SATAIA TXP

PCIE13_RXN
PCIE13_RXP
PCIE13_TXN
PCIE13_TXP

PCIE14_RXN
PCIE14_RXP
PCIE14_TXN
PCIE14_TXP

PCIE15_RXN/SATA1B_RXN
PCIE15_RXP/SATA1B_RXP
PCIE15_TXN/SATA1B_TXN
PCIE15_TXP/SATA1B_TXP

PCIE16_RXN/SATA2_RXN
PCIE16_RXP/SATA2_RXP
PCIE16_TXN/SATA2_TXN

PCIE16_TXP/SATA2_TXP

GPP_EO/SATAXPCIEQ/SATAGPO

GPP_A12/SATAXPCIE1/SATAGP1
GPP_A13/SATAXPCIE2/SATAGP2

GPP_E9/USB_OCO N
| GPP_A16/USB_OC3_N

GPP_E4/DEVSLPO
GPP_E5/DEVSLP1
GPP_A11/DEVSLP2

GPP_H12/M2_SKT2_CFGO
GPP_H13/M2_SKT2_CFG1
GPP_H14/M2_SKT2_CFG2
GPP_H15/M2_SKT2_CFG3

26 PCIE_WLAN_RX_DN gz
26 PCIE_WLAN_RX_DP
LA T T [l
WLAN 26 PCIE_WLAN_TX_DN 5o
26 PCIE_WLAN_TX_DP
cT,
o
D
° D
- 32 PCIE9_CRX_DTX_N o
32 PCIE9_CRX_DTX_P o
32 PCIE9_CTX_DRX_N BA
32 PCIE9_CTX_DRX_P
32 PCIEL0_CRX_DTX_N gmg
32 PCIEL0_CRX DTX P e
32  PCIEL0_CTX_DRX N i
32  PCIEL0_CTX_DRX_P
SSD1 - -
32 PCIE1L_CRX_DTX_N &
32 PCIELL_CRX DTX P =
32  PCIE1L_CTX_DRX N 5
32  PCIE1L_CTX_DRX_P
32 PCIE12_SATA_CRX_DTX_N gj
32 PCIE12_SATA CRX_DTX_P T
32  PCIE12_SATA_CTX_DRX N W
B 32 PCIE12_SATA CTX_DRX_P
43 PCIE13_CRX_DTX_N ggg
:g’ ;g:ggfs}ggffz C998 | 220nF/6.3VIX5RIM 2 PCIETS CTX DRX C_N T3
_CTX_DRX_| PCIETS_CTX DRX C P
4 Pl encbRch CooBd | 220nF76 VIGRM 2  CTX DRX_C_] cTs
43 PCIE14_CRX_DTX_N VGAQ gég
c o PeE C9987 | 220nF/6.3VIXERIM 2 PCIETZ_CTX DRX_C_N c12
_CTX_DRX_| PCIETA_CTX DRX.C_P
P sty tiugh Cosg | 22076 SVNGRIM 2 ~CTX_DRX_C_| (o153
43 PCIE15_CRX_DTX_N VA <
i ol CRX TR 9980 | 22006 3VIXERIV 2 PCIETS_CTX DRX.C_N CR
_CTX DRX_ PCIETS_CTX DRX.C_P CR4
B Pl1e encbRch Cosel | 22076 SVNGRIM 2 —CTX_DRX_C_| R
43 PCIE16_CRX_DTX_N VA —
;‘33 ;g:éig,gs;,g&fz €999 | 220nF/6.3VIXERM 2 PCIET6_CTX DRX._C_N r
_CTX_DRX_| PCIET6_CTX_DRX_C_P c
P sty g Cooo | 22076 SVNGRIM 2 —CTX_DRX_C_ P
VoA BT_RF KILL_N w12
@ 26 BT_RF_KILL_N <X 55T BE SRi>
10327 SSDL DET =
+V3P3A_PCH 43 |
RU149 _10K_0201_1/20W_J USE oco owis
31 USB_OCO crsg
28  TYPE_C_OC_N))
ns
20MIL TPUTS 1 TYPECLEN I
32 SATAL DEVSLP (————=——"— o= cvag |
DT
pw.
DV
pU
RU142
100R 0201 1/20W F__PCIE_RCOMP_N DN1
5 VVV PCIE_RCOMP P BN3

PCIE_RCOMPN

PCH STRAP

+vapaa_pcHRING OSCILLATOR BYPASS
1
5
A< RULs
s
2
15
2
1
s
3
IS
< USB_OCO
'
A By RU150
IO
S as
=
5 UsB_oco
IS : RING OSCILLATOR
< : BYPASS MODE ENA
'C (QUALIFIED BY DFXTESTMODE)
NO INTERNAL PU/PD

PCIE_RCOMPP

8of19

ICL_U_IP_EXT_WW20

PCIEL_RXN/USB31_1_RXN USB3_P1_RX_DN 30
PCIEL_RXP/USB31_1_RXP USB3_PLRX DP 30
PCIEL_TXN/USB31_1_TXN USB3_P1_TX DN 30 TYPE-C DATA ONLY
PCIEL_TXP/USB31_1_TXP USB3_PLTXDP 30
PCIE2_RXN/USB31_2_RXN USB3_P2_RX_DN 30
PCIEZ_RXP/USB31_2_RXP USB3 P2 RX DP 30
PCIEZ_TXN/USB31_2_TXN USB3 P2 TX DN 30 TYPE-C DATA ONLY
PCIEZ_TXP/USB31_2_TXP USB3_P2TXDP 30
PCIE3_RXN/USB31_3_RXN USB3_P3_RX_DN 31
PCIE3_RXP/USB31_3_RXP [ USB3_P3 RX DP 31
PCIE3_TXN/USB31_3_TXN USB3_P3_TX DN 31 USB3.0 TypeA 1
PCIE3_TXP/USB31_3_TXP USB3_P3_TX DP 31
PCIE4_RXN/USB31_4_RXN
PCIE4_RXP/USB31_4_RXP
PCIE4_TXN/USB31_4_TXN
PCIE4_TXP/USB31_4_TXP
PCIES_RXN/USB31_5_RXN
PCIES_RXP/USB31_5_RXP
PCIES_TXN/USB31_5_TXN
PCIES_TXP/USB31_5_TXP
PCIEG_RXN/USB31_6_RXN
PCIEG_RXP/USB31_6_RXP
PCIE6_TXN/USB31_6_TXN
PCIE6_TXP/USB31_6_TXP
DNg
USB2N_1 USB2_P1DN 29 :
useop 1 [ DFB 8§ USB2 PIOP 29 TYPE-C Full Function
DK11
USB2N_2 USB2 P2 DN 30
USB2P_2 L 8§ USB2_P2_DP 30 TYPE-C DATA ONLY
DP13
USB2N_3 USB2_P3 DN 31
USB2P_3 DN13 8§ USB2_P3 DP 31 USB3.0 TypeA 1
DK10
USB2N_4 USB2 P4 DN 41
USB2P_4 DJID 8; USB2_P4_DP 41 USB3.0 TypeA 2
use2n_s (B3
USB2P 5 [
usB2N_6 [FBRT1
USB2P_6 [
USB2N_7 :55113
USB2P_7
USB2N_8 :ng
USB2P_8
USB2N_9 :gﬁ
USB2P_9
DP10_USB2_P10_BT DN
USB2N_10 [-BrioTUSE7PIoBT USB2_P10_BT DN 26
USB2P_10 DN10 PI0BT.DP 83 USB2_P10_BT DP 26 BT
USB2_OTG_ID
use_ip |F2L8 —
USB2_VBUSSENSE
USB_VBU DL1L —
USB2_COMP
use2_cowp |-ON8 X RUL41 /\1/\/\5 | ‘
| cos _1¥3r 0201_1/20 W_F(il%j = =
RSVD_BSCAN 2 < Ruas 5 < RUL4T
] S
] 3
" "
El
! S N
8 3
|S \E
» o
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DSW_PWROK

Ru161 e mec e e—---—-
ez 1 PCH_STRAP !
0201 -
21 Dsw_pwRoK_gC Yy DSW.PWROK EC_Ruts> 2DSW_PWROK 12C_PD_SOC_INT_N_R 1 RU15 2126262D_SOC_INT_N ( 126.PD_SOCNTN 1028 H 3V SELECT STRAP :
_4.70F_0201_X7R_10v_K VOVERAPCH e s
1] 3 :
H 1
RU154 H
]
_4.7K_0201_1/20W_J ]
20MIL TPU13 i :
SomL Touls © 1oL vk e inpUT3VSEL ]
1 1 +V3P3A 1
20MIL TPU18 —l TPUL6 20MIL H
RU153
SLP_SUS_N R — R PM_PWRBTN_R_N
58  SLP_SUS_N 5 S5 N T DD",'! %O SLP_SUS N GPD3/PWRBTN_N gé:é ¥ SENT PMPWRBTNRN 27 | ]
65 SLP_S5_N P SA N Dc4g] GPD1O/SLP S5 N GPD1/ACPRESENT [~5riz8PM BATLOW N PM_AC_PRESENT 27 _100K_0201_1/20W_J [}
27,28,55,59 SLP_S4_N SIP S3 N DF470 GPDS/SLP_S4 N GPDO/BATLOW_N p——————————< PM_BATLOW N 27 RU155 ]
2759  SLP_S3N T SIPFAN DH479 GPD4/SLP S3 N CL3g  12C_PD_SOC INT N R WE2 1
20MIL TPU17 SIP S0 N CLasC| GPD6/SLP_A_N GPP_B11/PMCALERT Ppyzg  CPU CI0 GATE N____ - !
27 stp_soN & T S GPP_B12/5[P_SO_N GPP_H18/CPU_C10_GATE_N PHezg — D> CPU_CI0_GATEN 27,59 — H
20MIL TPUZ0 DE4g GPP_H3/SX_EXIT_HOLDOFF_N/CNV_BT_I25_SDO [— 1 TPU21 20MIL - ]
+VCCRTC 2 SLP WLAN N <G sTp AN DNag | SPDYSLP_WLAN_N | DL45  WAKE PCH N H
20MIL TPU22 SLP_LAN_N WAKE_N { WAKE_PCHN 26 XTAL INPUT MODE H
RSMRST_N_EC [ F—— LAN_WAKE_N +
827 RSMRSTNEC 3 . e RSWRST N GPD_2/TAN WARE N PRER— e = ——— : V3PSAPCH  Gpp7(TCP RETINER PERST N)  {)
— PP RST S0CN—Cnied 5Y5_RESET N GPD11/LANPHYPCIDSWLDO_MON TPU23 20MIL H O A It TTASHED oLe Enpep |
———=——"——————=""0 GPP_BI3/PLTRST_N VCCST_OVERRIDE n !
VCCST_OVERRIDE CE; S > VCCST_OVERRIDE 59 ] Internal 20K PO H
RU156 DSW_PWROK DR48 VCCST_PWRGD [~cg3 VCCSTPWRGOOD_TCSS 1 RUIS7 2 0201 VCCST_OVERRIDE RU158 ]
1M_0201_1/20W_J PCH_PWROK DNa7_| DSW_PWROK VCCSTPWRGOOD_TCSS ["CF1— pROCPWRGD 1 ! 1]
—1M_0201 ] - 27 PCH7PWROK; Y5 PWROR P19 | PCH_PWROK PROCPWRGD [——————— —— ———— TPU2420MLL 4.7K_0201_1/20W_J
27 SYS_PWROK SYS_PWROK DCa7  TCP_RETIMER PERST_N - a !
INPUT3VSEL DN49 GPD7 [——————=————=——=—% TCP_RETIMER_PERST_ N 65 ]
SM_INTRUDER_N DR47 | INPUTSVSEL TCP_RETIMER_PERST_N ]
= = INTRUDER_N = = = ]
| - s ;
|
S cusL ICL_U_IP_EXT_WW20 ? cu3? 4.7nF_0201_X7R_10v_K _20K_0201_1/20W_J ]
= RU225 _100nF_0201_5V_M(+20%) ’7 _—J i
9 ]
8
RUI60 ]
‘S PROCPWRGD (] H
e ]
3 [}

_100K_0201_1/20W_J

0 = SPI voltage is 3.3V
1 = SPI voltage is 1.8V

der signal is a strap signal, wl
If intend to sample low on this signa

atched at RTCRST#.
ease stuff RU156/CU31, unstuff RU225.

+V3P3A +V3P3A +V1P0S_VCCST
ooz cuss
RU161 RUL62
x—Lne vee 2 FO"EOZOLXSKG‘S V_M(z20%) _2.2K_0201_1/20 W_J(5%) _1K_0201_1/20W_J
PLT RST SOC N _ 2
A = RU163 DUL RU164
PLT_RST_N EC_VCCST_PWRGD H_VCCST_PWRGD
L 2 enp = =——=—>> PLT_.RST_.N  26,32,43,65 27 EC_VCCST_PWRGD ) = =8 - L) B,
8 _OR_0201_1/20W_J [ LRBS00V-40T1G 60.4R_0201_1/20_F(#1%)
= =
IS U165 TAAUPLGOTGW cus4 1 RUIG6 2 201 5
= _100pF_0201_COG_50V_J _100pF_0201_COG_50V_J
E 1 RU167 2 0201
3
2 =
Dy =
= BUFFER TO REDUCE LOADING ON PLT_RST_N
.
]
V3P3A_PCH H
+V3P3A § ]
H RTC
]
+V3P3S RULEO_A A N, 100K 0201 1/20w J SLP_SO N ]
+V3P3A_PCH RU170 100K 0201 1/20W_J PM_BATLOW_N ]
]
RU171 AN 10K 0201 1/20W_J PM_SYSRST_N RU226 100K 0201 1/20W_J H
RU227 100K 0201 2720w 3| CPU_C10 GATE N H
RUITZ A AN, 10K 0201 1/20W J LAN_WAKE N H +VCCRTC +VCCPRTC_3P3
]
RU103
SYS_PWROK RU173 100K_0201_1/20W_J : 2
PMR B
|
cuss 100pF_0201_COG_50V_J : 0402 H
z
PCH_PWROK RU175 AN 100K 0201 1/20W_J ] e
3%
>
cuss | | 2.2nF_0201_X5R 25V K : © e
[ T
RSMRSTNEC o RUIT6 A AN, 100K 0201 1/20W_J : B
cu39 100pF_0201_COG_50V_J :
SLP_WLAN N RULT_A AN, 100K_0201_1/20W_J ]
]
SLP_S3 N RU178 AN 100K 0201 1/20W_J 1
SLP_S4 N RU179 100K_0201_1/20W_J !
i AN i
SLP_S5 N RU180 100K 0201 1/20W_J :
VCCST OVERRIDE_RUIBL A A A 100K_0201_1/20W_J !
]
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+VCCIN +VCCIN
uulL 222
A
ACI> | VCCIN_L VCCIN_52
N15 | VCCIN_2 VCCIN_53
Wiz | VCCIN_3 VCCIN_54
Yis | VCCIN_4 VCCIN_55
+——%55| VCCIN 5 VCCIN_56
o K51 ] VCCIN_6 VCCIN_57 o
B15| VCCIN_7 VCCIN_58
B23| VCCIN_8 VCCIN_59
557 | VCCIN_9 VCCIN_60
55| VCCIN_10 VCCIN_61
BNIo | VCCIN_11 VCCIN_62
BP11 | VCCIN_12 VCCIN_63
555 | VCCIN_13 VCCIN_64
BR10 | VCCIN_14 VCCIN_65 +V1POS_VCCST
5711 | VCCIN_15 VCCIN_66 T
21| VCCIN_16 VCCIN_67
Bv5| VCCIN_17 VCCIN_68 |
BUTo | VCCIN_18 VCCIN_69
Bvae | VCCIN_19 VCCIN_70
Bvo | VCCIN_20 VCCIN_71
Bwio | VCCIN_21 VCCIN_72
BW36 | VCCIN_22 VCCIN_73 I L o L
Bws | VCCIN_23 VCCIN_74 ] §|ruiss § | Ruiss £ |cuao
By1o | VCCIN_24 VCCIN_75 2 3 | o
co| VCCIN_25 VCCIN_76 8. RU18Zg N g
C25| VCCIN_26 VCCIN_77 R & =2 =2
A55] VCCIN_27 VCCIN_78 - | x
G55 VCCIN_28 VCCIN_79 ] S N
€55 VCCIN_29 VCCIN_80 B e ES i~
c CA36 | VCCIN_30 VCCIN_81 L | I @ c
g | VCCIN_31 VCCIN_82 ® m I
CB10 | VCCIN_32 VCCIN_83 g =
cci1 | VCCIN_33 VCCIN_84 VCCIN_VIDSCK_R 1 RU18S s 2 0201 -
CC30 | Voo 55 VECIN o6 ‘ 7 Ve VIoseK a7
C%cg VEEN 50 Mg VCCIN_VIDSOUT_R 1 RUIB6 g 2 0201 » VOCIN_VIDSOUT 57
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