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E

Voltage Rails

+5Vs
+3Vs
Poane +1.35Vs
+1.0VS_vVCCoP¢
+5VALW +1.5V +VCC_CORE
B+ +VGA_CORE
+3VALW +VCC_GFXCORE_AXG|
+1.8Vs
State +0.75Vs
+1.0VALW
so o o o o
s3 o o o X
S5 s4/Ac 0 o x x
S5 sS4/ Battery only o) X X X
S5 S4/AC & Battery
don't exist X X X X
M B r M Bus2 M Bus4 r ME SM B
Device Address B(el¥l7%%8w 1\0d0d1r1eososx 98h E’ﬁx‘?%eoE 0001 105(33( 18h R&‘?’ice OA[)q%rF(?OsO 28h
Smart Battery 0001 011x 16h
PCH SM Bus address GPU SM Bus address
Device Address Device Address
DDR_JDIMM1 1010 000x AOh Internal thermal sensor 1001 111x 9Eh
Touch Pad
SMBUS Control Table
Th I CRT G-
SOURCE| VGA BATT | CHARGER | NECP388| SODIMM| sensor. | DGPU | RT2168] NFC ™ PCH | SENSOR
SMB_EC_CK1
- NECP388
SMB_EC_DA1 +3VALW X +3\XLW +19\J,VIN X X X X X X X X X
SMB_EC_CK2
- NECP388
SMB_EC_DA2 +3VS +3\)és X X +¥S X +}6S X X X X +¥S X
SMB_EC_CK4 NECP388
SMB_EC_DA4 +3VALW X X X X X X X X X X X +¥S
PCH_SMBCLK
- PCH
pcH_sMBDATA | PStaiw X X X X R'A X X X X .Y | X X
SMLOCLK
SMLODATA E%\I;‘ALW X X X X X X X X +¥s X X X
SML1CLK
SML1DATA Fjf?,'\-'/m_w X X X +}65 X X +¥s X X X X X
STATE SIGNAL |SLP_S1#|SLP_S3#|SLP_S4#|SLP_S5#| +VALW +V +Vs Clock
Full ON HIGH HIGH HIGH HIGH ON ON ON ON
S1(Power On Suspend) LOwW HIGH HIGH HIGH ON ON ON LOwW
S3 (Suspend to RAM) LOW LOW HIGH HIGH ON ON OFF OFF
S4 (Suspend to Disk) LOW LOW LOW HIGH ON OFF OFF OFF
S5 (Soft OFF) Low LOW LOW Low ON OFF OFF OFF

BOM Structure Table

Item BOM Structure

LAN 10/100 Transformer 100Q@
LAN Giga Transformer GIGAQ
For Giga LAN Chip 8111HQ@
For 10/100 LAN Chip 8107EQ
WLAN Support ISCT IscT@
WLAN No Support ISCT NOISCT@
For DIS DIS@
For UMA UMAQ
For TCM TCMQ
No TCM NOTCM@
For Camera CMOS@
For NFC Option NFC@
For G-Senser BOSCH GSB@
For G-Senser ST GSSTQ
No G-Senser NOGS@
G-Senser Gs@
For FP Option FPQ@

For Keyboard backlight KBLQ@
No Keyboard backlight NOKBL@
For USB Charger CHGQ

No USB Charger NOCHGQ
For U3l Option u3l@
For E31 Option E31@
For Hynix Memory H2GQ
For Samsung Memory S2G@
For Micron Memory M2GQ
For EMI EMIQ@
For ESD ESDQ@
No EMI QEMIQ
No ESD QESDE@
For E31 PWR Button ESD QE31ESDQ
Connector MEQ@

For VARM X76 GM_X76@
For Test Point TPQ
for CMC Debug cMc@
for GT3 GT3@
for 2+3E power 23EQ

USB 3.0 Port Table

zz1 @ 27223 @

®

BARCODE_8X8 BARCODE_12X4

7222 @ 27224 @

(2

BARCODE_20X4 BARCODE_10X10

USB 2.0 Port Table

External
Port USB Port
T USB2/3 MB(IO_Port1)
2 USB2/3 MB(I0_Port2)
3 FingerPrint(For E31)
4 USB2 10 Board(Charger)
5 Camera
6 CardReader 10 Board(Right)
7 NGFF WLAN+BT

Port
T USB2/3 MB(IO_Port1) PCIE Port Table
2 USB2/3 MB(IO_Port2)
3 Port | Lane
4
5 - T T
G 2 2 GPU
e - SLi A
SATA Port Table 2 2
5 LAN
Port 6 NGFF WLAN+BT
0 HDD N
1 8
- ]
10
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[AAX05-PWR Sequence_SKL-U22_DDR3L_Volume_NON CS]

G3->S0 S0->S3 so/ ->S0 S0->S5

+3VL_RTC +3VL_RTC
tPCHO1_Min : 9 ms

SOC_RTCRST# SOC_RTCRST#

B+ B+

+3VLP/+5VLP +3VLP/+5VLP

EC_ON EC_ON

== | tPCHO4_Min : 9 ms -

VALW/+3VALW/+3VA VALW/+3VALW/+3VALW_DSW
HSVALWISVALWIS Pull-up to DSW well if not implemented. +SVALWESVALWIIVALW_DS
PM_BATLOW# PM_BATLOW#
pCH_PWR_EN(SLP.SUS®) [ N e PCH_PWR_EN (SLP_SUS#)

,,,,,,,,,,,,,,,,,,,, ittt | e —
+3V_PRIM ! +3V_PRIM
,,,,,,,,,,,,,,,,,,,, bbbttt |
+1.8V_PRIM H +1.8V_PRIM
EXT_PWR_GATE# I EXT_PWR_GATE# Toffmin is too small, Pwr V¢~ A\ EXT_PWR_GATE#

gate may choose to completely ignore it

+1.0V_MPHYPLL +1.0V_MPHYPLL
+1.0V_PRIM_CORE T | +1.0V_PRIM_CORE
i === tPCH34_Max : 20 ms :
+1.0V_PRIM tcHo6_wmin:200us 2y +1.0V_PRIM
]

sysAckt SN s SUSACK#
tPCHO2_Min : 10 ms

PCH_DPWROK PCH_DPWROK
tPCHO3_Min : 10 ms

EC_RSMRST# 0\ EC_RSMRST#

]
=== tPLT02_Min : 0 ms Max : 90 ms '
1

AC_PRESENT AC_PRESENT

ON/OFF LT [ ON/OFF

==~ tPCH43_Min : 95 ms
PBTN_OUT# —-——— PBTN_OUT#
Minimum duration of PWRBTN# assertion = 16mS. PWRBTN# can assert before or after RSMRST

PM_SLP_S5# [ PM_SLP_S5#
tPCH18_Min : 90 us

ESPI_RST# ESPI_RST#
PM_SLP_Sa# PM_SLP_Sa#
SYSON SYSON
+1.0V_VCCST/+1.0V_VCCSFR +1.0V_VCCST/+1.0V_VCCSFR
+1.35V_VDDQ/+1.35V_VCCSFR_OC +1.35V_VDDQ/+1.35V_VCCSFR_OC
PM_SLP_S3# [ PM_SLP_S3#
SusP# I SusP#

1CPUO4 Min : 100 ns
+1.0VS_veesTa +1.0VS_vCCSTG

___________________ 1CPU10 Min : 1 ms
+1.0vS_veelo +1.0VS_veeio

Tt
+5VS/+3VS/+1.5VS/+1.05VS <=10msec SVSIA3VS/+1.5VS/1.08VS
+5VS/+3VS/+1.5VS/+1.4
T = 10msec

EC_VCCST_PG 1 EC_VCCST_PG

VR_ON ‘ VR_ON

tCPU19 Max : 100 ns

SM_PG_CTRL ‘ SM_PG_CTRL

tCPU18 Max : 35 us

+0.675VS_VTT +0.675VS_VTT
_________ tCPUO9 Min : 1 ms

+VCC_SA +VCC_SA

+VCC_CORE +VCC_CORE

+VCC_GT +VCC_GT

VR_PWRGD ‘ ‘ ‘ VR_PWRGD
1CPU16 Min : 0 ns
PCH_PWROK '[ ‘ ‘ PCH_PWROK

H_CPUPWRGD ‘ ‘ ‘ H_CPUPWRGD

SYS_PWROK

SUS_STAT#

SOC_PLTRST#

SYS_PWROK J ‘
SUS_STAT# ’7

SOC_PLTRST# ‘ ‘

111
1
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SOC_DP1_CTRL_DATA(Internal Pull Down):

Display Port B Detected

0 = Port B is not detected. <DP to VGA>
1 = Port B is detected. ==> Default
+3VS
o
1 2 _SOC_DP1_CTRL DATA
RCT 2.2K_0402_5% <HDMI>
1 2 SOC _DP1_CTRL CLK
RC2 2.2K_0402_5%

HDMI DDC (Port C)

RC3

< Compensat i on PUFar eDP >

+1.0VS_VCCIO

2 EDP_COMP
24.9_040:

Trace width=20 mils, Spacing=25mil, Max length=100mils

RC5

+1.0V_VCCST

2 _H_THERMTRIP#

1K_0402_5% 36

H_PROCHOT#

uciA @ SKLU
Rev_10]
E55 ca7
27 CPU_DP1_NO F25- DDI1_TXN[0] EDP_TXNIO] (Ezg EDP_TXNO 28
27 CPU_DP1_P0 F25-| DDI1_TXP[0] EDP_TXP[0] [pag EDP_TXPO 28
27 CPU_DP1_N1 25 DDIH_TXN[1] EDP_TXN[1] gz EDP_TXN1 28 <eDP>
27 CPU_DP1_P1 F23| DDIH_TXP[1] EDP_TXP[1] [~£48 EDP_TXP1 28
Ga3 DDIZTXN2] EDP_TXNI2] (842
25 DDI_TXP[2] EDP_TXP[2] [Ra7
Gag DDHZTXNS] EDP_TXN[3] (247
DDI1_TXP3] EDP_TXP[3]
c50 E45
29 HDMI_TX2-_CK 550 ] DDI2_TXN[0] oI EoP EDP_AUXN 7z EDP_AUXN 28
29 HDMI_TX2+_CK S23-] DDI2_ TXP(0] EDP_AUXP EDP_AUXP 28
29 HDMI_TX1-_CK Bss| DDI2 TXNI1] 2
29 HDMI_TX1+_CK Ao| DDI2_TXP[1] £op_pisp_uTIL [
29 HDMI_TX0- CK 20| DDI2_TXN[2] G50
29 HDMI_TX0+_CK DDI2_TXP[2] DDI_AUXN DDI1_AUX_DN 27
29 HDMI_CLK-_CK 82: DDI2_TXN[3] DDI1_AUXP Fgg DDI1_AUX_DP 27 _] DP Aux (Port B for VGA)
29 HDMI_CLK+_CK DDI2_TXP(3] DDI2_AUXN [-gya
DDI2_AUXP [Eas
DISPLAY SIDEBANDS RSVD [ e
DP1_CTRL CLK
SO0 BrI-STALCHK L13 | Gpp_E18/DDPB_CTRLCLK 9 s
GPP_E19/DDPB_CTRLDATA GPP_E13/DDPB_HPDO [ DDI1_HPD 27 o Mo
N7 GPP_E14/DDPC_HPD1 [ 8 TMDS_B_HPD 29 From H
29 HDMICLK_NB @ GPP_E20/DDPC_GTRLCLK GPP_E15/DDPD_HPD2 *559
29 HDMIDAT_NB GPP_E21/DDPC_CTRLDATA GPP_E16/DDPE_HPD3 (15 EC_SCl# 10,36
N1y GPP_E17/EDP_HPD % EDP_HPD 28 From eDP
Nt GPPE22 R12
GPP_E23 EDP_BKLTEN [R5 ENBKL 2836
EDP_BKLTCTL 28
ok cove £%2 | pp_Roomp 10F20 EDP_ VDDEN [F12 PCH_ENVDD 28
SKL-U_BGAT356
+1.0VS_VCCIO
7 If routed MS, PECI requires 18 mils spacing to other signals
RC4 uciD @ SKLU
1K_0402_5% Rev_10)
T99 prﬁogggﬁmw” Des, CATERRH <PU/PD for CMC Debug > +1.0VS_VCEIO
— 1 o 3%  HPEC T PROCHOT/_RCs5 e
RC6 799_0402_1% H THERMTRIPY G63 "“OCHOW
@@—¢S0C 0007 Aes | THERMTRIPH SOC XDP_TMS __ RC11_ 1 ,@~, 2 51 0402 5%
oo T SKTOCCH oy sc B61 CPY XDP_TOKO Ti01 TP@
T XDP_BPM#0___C55 PROC TCK ["peg GC_XDP_TDI T102 TP@ SOC XDP Tl RC12 1 ,@n, 2 51 0402 6%
103 TPO®—~4—xpp EPM:ﬂ D55 | BPM#0] PROC_TD! ["a61 OC_XDP_TDO 1
Jios To B¢ BPM1] PROC_TDO [~c6g ocxoP- TS -8 1104 7@ SOC XDP TDO RIS 1 ,@., 2 510402 5%
Tio7 TPa@—+—ppT EPM#S BPM#f2] PROC_TMS "Bsg oc—xopTReTE @ 1196 TP@ -
T109 TP@@4— DL BPVAS _ C58 | ppyu) PROC_TRST# - T108 TP@
856 PCH JTAG TCKI T110 TP@
GPP_E3/CPU_GP0 PCH_JTAG_TCK o
AL G Ever aPy S Ths 1) [ 222 O XOF 0T Tz gg CPU XDP_TCKO _RC14 1 ,@n, 2 51 0402 5%
GPP_B3/CPU_GP2 PCH_JTAG_TDO SOCXDP TS ¢ PGH JTAG TCK1 o
AR GPP_B4/CPU_GP3 PCH JTAG_THS [-S28——B0e DTS¢ T Tee CHJTAG TOKI_RCIS 1 /@~ 2 510402 5%
5 PCH_TRST# o T
RC7 2 1499 040 1%0PU PORIROOME __ATI6 | oo popiacomp TR Ase PU_XDP_TCKO ) 1117 TP@
7 PCH_OPIRCOMP
OPCE_RCOMP
OPC_RCOMP SOC_XDP TRST# RC23 1 ,@n, 2 51 0402 5%
40F 20
SKL-U_BGAT356 A4
uct uct
A000092NA0 A000092N60 A000092N20
IC FJB066201931104 SR2EU D1 2.3G C38! IC FJB066201931104 QUKR D1 2.3G BGA IC FJB066201931104 QUFC DO 2.3G FCBGA
CPUI3_MP@ CPUI3_SUP@ CPUB@
uct uct uct
A0000920A0 A000092060 A000092020
IC FJB066201930409 SR2EY D1 2.3G C38! IC FJB066201930409 QUKP D1 2.3G BGA IC FJB066201930409 QUBN DO 2.3G FCBGA
CPUI5_MP@ CPU5_SUP@ CPUIS@
uct
A000092P80 A000092P40 A000092P10
IC FJB066201930408 SR2EZ D1 2.5G C38! IC FJB066201930408 QUKK D1 2.5G BGA IC FJB066201930408 QUBL DO 2.5G FCBGA
CPUI7_MP@ CPUI7_SUP@ CPUI7@
uct uct
A000093750 A000093720
IC FJ8066201931008 QUKX D1 1.6G BGA IC FJB066201931008 QJBS DO 1.6G C38
CPUCL_SUP@ cPUCL@
uct uct
A000093630 A000093620
IC FJB066201931006 QUKV D1 2G BGA IC FJB066201931006 QUBR DO 2G BGA C38
CPUCH_SUP@ CPUCH@
uct uct
A000094240 A000094200
IC FJB066201930905 QUKT D1 2.1G BGA IC FJB066201930905 QJBQ D0 2.1G C38
CPUPT_SUP@ CPUPT@
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Interleaved Memory

DDR_A_D[0..15] < wmmm—

DDR_A_D[16..31] < e

DDR_A_D[32..47] <y

DDR_A_D[48..63] < wmmmm—

ucic @

SKL-U
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B

UciB @ SKL-U Rev_1.0]
Rev 11
- Interleave / Non-Interleaved
ﬁ D ﬁtz; DDRO_DQ[0] DDRO_CKN[0] AUS3_DDR A CLicko DDR_A_CLK#0 18 DDR1_DQ[0)/DDRO_DQ[16] DDR1_CKN[0] mg
ry ANes| DDRO_DQ[1] DDRO_CKP(0] [-AUS5—DDR A GLK# 18 DDR1_DQ[1/DDR0_DQ[17] DDR1_CKN[1] [Rp4s
ANGo—| DDRO_DQI2] DDRO_CKN[{] T 18 DDR1_DQ[2J/DDRO_DQ[18] DDR1_CKP(0] Apsg
X AL70-| DDRO_DQ[3] DDRO_CKP[1] 18 DDR1_DQ[3J/DDRO_DQ[{9] DDR1_CKP[1]
DDR0_DQ[4] DDR1_DQ[4JDDR0_DQ[20]
2 ALE9 | boRo_DAlS] DDRO_CKE[0] [EA%S ggg{}gﬁ? 18 DDR1_DQ[5)/DDRO_DQ[21] DDRI1_CKE[0] [-hee
x AN7T| DDRO_DQ[6] DDRO_CKE[1] w56 18 DDR1_DQ[6)/DDR0_DQ[22] DDR1_CKE[1] &Nss
A AR70 | DDR0_DQ[7] DDRO_CKE[2] A—WP@ Ti19 DDR1_DQJ[7)/DDR0_DQ[23] DDR1_CKE[2] [“&ps3
y AR6s | DDRO_DQ[8] DDRO_CKE[3] 2126 —-@TP@ Ti18 DDR1_DQ[8J/DDRO_DQ[24] DDR1_CKE[3]
DDR0_DQ[9)] DDR1_DQ[9)/DDRO_DQ[25]
ABT-AU DDRO_DQ[10) DDRO_CS#[0] [-Add3 DR A CS#0 18 DDR1_DQ[10/DDR0_DQ[26] DDR1_CS#0] [Foas
ry AR71 | DDRO_DALT DDRO_CS#(1] DORA-GDTo 18 DDR1_DQ[11)/DDR0_DQ[27] DDR1_CS#[1] [“Baq2
AR6e—| DDRO_DQ[12 DDR0_ODT[0] T 18 DDR1_DQ[12J/DDR0_DQ[28] DDR1_0DT(0] [~Awaz
X AU70-| DDRO_DQ[13 DDR0_ODT[{] 18 DDR1_DQ[13/DDR0_DQ[29] DDR1_ODT[1]
ADT5AUSs | DDRO_DQ[14] DDR1_DQ[14)/DDR0_DQ[30]
DDR0_DQ[15] DOR3L/ LPDDR3 / DDRA BAS1 A MA: . DDR1_DQ15)/DDR0_DQ[31 DDR3L/ LPDDR3 / DDR4 vag
DDRO_MA[5/DDRO_CAA[0JDDRO_MA(5] LA | DDR1_DQ16)/DDR0_DQ[48] DDR1_MA[5)/DDR1_CAA[0J/DDR1_MA[5]
A D16 BBes | Merleave / Noninterieaved DDRO_MA[SYDDRO_CAA[1/DDRO_MA(S] |-Bacy i DDR 1 DDR1_DQ[17)/DDRO_DQ[49) DDR1_MA[SJDDR1_CAA[T/DDRI_MA[S] [Ang
/DDR0_DQ(32] DDRO_MA(6)/DDRO_GAA[2)/DDRO_MA[6] DDR1_DQ[18/DDR0_DQ[50) DDR1_MA[6]/DDR1_CAA[2J/DDR1_MA[6]
ﬁ Jg uuau’Doaa} DDRo’MA{s}/DDRu’CAA{a{/DDnc’MA{e :;\,5522 : : 18 DDnFDows/DDRo’Do{sw DDR1 MA{E}/DDFH CAAHDDPH MA%E = Ejg
A DTS /DDR0_DQ([34] DDRO_MA[7JDDRO_CAA[4/DDRO_MA[7] |-Ay5e A ESE DDR Al 1 DDR1_DQ[20/DDR0_DQ[52) DDR1_MA[7)/DDR1_CAA[4}/DDR1_MA(7] [-Aps2
/DDR0_DQ(35] DDRO_BA[2]/DDR0_CAA[5]/DDR0_BGI[0] AL DDR1_DQ[21)/DDR0_DQ[53) DDR1_BA[2J/DDR1_CAA[S/DDR1_BG[0] [
LN HHH[DQSE% DDRO MA[12[]/]DDRD CAA[s[l/]DDRu MA[1[2 | Aol SE] DDR 18 DDR1_DQ[22J/DDRO; DQ{SA DDR1 MA[IZ[]/LDRI CAA[S[]/})Dﬂl MAn[z Fanes
AT /oorRo-Dael 550 M 5/DbR0_GAAB)DDRO ATS [pBAs> DOFAATS i DRI Dal2¢/DDRD DAL B0 Mal15/DDRT CANBJDDRT ATA PYNSS
e DDR0_DQ39] DORO_MA[14J/DDRO_CAA[SJDDRO_BG(1] [Aes i LA 18 DDR1_DQ[25)/DDR0_DQ57] DDR1_MA[14J/DDR1_CAA[SJDDRT_BG[1] Fang
A Do5 /DDR0_DQ40] DDRO_MA[13)DDR0_CAB[0}/DDRO_MA[13] [~zUiag ACAST 18 DDR1_DQ[26)/DDR0_DQ58] DDR1_MA[13)DDR1_CAB[OJDDR1_MA[13] [FRyas
A D% DDR0_DQ[41] DDRO_CAS#/DDRO_CAB[1}/DDRO_MA[15] A6 TR DDR_A_ 18 DDR1_DQ[27)DDRO_DQ[59] DDR1_CAS#/DDR1_GAB[1/DDR1_MA(15] [ZRya4
A D57 DDR0_DQ[42] DDRO_WE#DDRO_CAB[2/DDRO_MA[14] [-AUs0 ARASH LA 18 DDR1_DQ[28)/DDR0_DQ[60) DDR1_WE#DDR1_CAB[2/DDR1_MA[14] Fwas
A D58 DDR0_DQ[43] DDRO_RAS#/DDRO_CAB[3J/DDRO_MA[16] [-AU2 2ESs DDR_A | 18 DDR1_DQ[29)DDR0_DQ[61 DDR1_RAS#/DDR1_CAB[3JDDR1_MA[16] 344
A D5 8)/DDR0_DQ[44] DDRO_BA[0)DDR0_CAB[4}/DDR0_BA[0] Aya7 ANAZ 1 DDR1_DQ[30/DDR0_DQ62) DDR1_BA[0JDDR1_CAB[4JDDR1_BA[0] [&y47
DDR0_DQ45] DDRO_MA[2/DDR0_CAB[5/DDR0_MA(2] DDR1_DQ[31)/DDR0_DQ[63) DDR1_MA[2)/DDR1_CAB[5/DDR1_MA[2] ¢
LNeE) -umu’Der% DDRO_ BA[[II]/DDHO CAE[[S]]/DDRO BA{\ e s R 18 DDR1_DQ[32J/DDR1 DQ{IS DDR1_ BA[[i]]/DDRi CAB[[G]]HDDRI EAh Hive
rwa /DDR0_DQ[47] DDRO_MA[10)DDRO_CAB{7JDDRO_MA[10] Egag AAMAT 18 DDR1_DQ[33)/DDR1_DQ[17] DDR1_MA[10JDDR1_CAB[7JDDR1_MA[10] [Rya46
o5 DDR1_DQ0] DDRO_MA[1)/DDRO_CABI8)/DDRO_MA[1] [-aysg A AMAG DDR A ! 18 DDR1_DQ[34)/DDR1_DQ[18] DDR1_MA[1)DDRT_CAB[8/DDRT_MA[1] Hgaqe
T3t DDR1_DQ[1] DDRO_MA[0J/DDR0_CAB[9)/DDRO_MA(0] DDR_A_MAO 18 DDR1_DQ[35)/DDR1_DQ[19] DDR1_MA[0JDDR1_CAB[9J/DDR1_MA[0] [
/DDR1_DQ2] DDR1_DQ[36)/DDR1_DQ[20]
e BBAIDAlA! DDRO_MA(3] HBASS pas Do A A3 i BBRI DAY DOATDALE) DDR1_MAL] Hingg
DDR1_DQ[4] DDRO_MA(4] | DDR1_DQ[38)/DDR1_DQ[22) DDR1_MA[4]
— /DDR1_DQ[5] DDRO_DASN[O] [HAmZe e 18 DDR1_DQ[39)/DDR1_DQ[23)
A DDR1_DQ6] DDRO_DQSP(0] aTeg A DO 18 DDR1_DQ[40)DDR1_DQ[24] Interleave / Non-Interleaved | o
ry DDR1_DQ[7] DDRO_DGSN[1] [~aT70 ADAST 18 DDR1_DQ[41)/DDR1_DQ[25] DDR1_DQSN[0JDDR0_DQSN[2] 3yies
/DDR1_DQ[8] DDRO_DQSP[1 LA 18 DDR1_DQ[42)/DDR1_DQ[26] DDR1_DQSP[0JDDRO_DASP(2] Azee
/DDR1_DQ[9] DDR1_DQ[43)/DDR1_DQ[27] DDR1_DQSN[1}/DDR0_DQSN[3]
2 /DDR1_DQ[10] Interleave / Non-interleaved| o1 A DOSH2 . DDR1_DQ[44JDDRT DQI28 DRI DASP{1/DDR0 DASPI] 4072
/DDR1_DQ[11 DDRO_DQSN[2J/DDRO_DQSN[4] A DDR1_DQ[45)/DDR1_DQ[29) DDR1_DQSN[2)/DDR0_DQSN[6]
ﬁ /DDR1_DQ[12] DDRO_DQSP| UUH\J:DOSP{A :zgg ﬁ ggfﬁ DDR_A_I 1? DDHCDOAE/DDFH:DO{GO DDR1_DQ: /UUHL):DOSP%S = Sg?
A /001 -Dals BDR0-Daspla/DDRS-DaSHs) |-oasd DR A DAL o PORI-PORIDERIBeL BB DasrlayDDRI Dash] |40
2D /DDR1_DQ(15] DDRO_DQSN[4JDDR1_DASN[0] Avss ADQSE 18 DDR1_DQ[48] DDR1_DQSN[4J/DDR1_DASN[2] HRpag
y /DDR1_DQ[32] DDRO_DQSP[4)/DDR1_DQSP(0] aysa A DO 18 DDR1_DQ49) DDR1_DQSP[4DDR1_DQSP(2] 4T3
ry /DDR1_DQ33] DDRO_DQSN(5)/DDR1_DASN[1] A3z ADQSE 18 DDR1_DQ[50] DDR1_DQSN[5)/DDR1_DASNI3] FiRaz
AWZS X DDR1_DQ(34] DDRO_DQSP(5/DDR1_DQSP(1] A5y O | 18 DDR1_DQ51 DDR1_DQSP[5)/DDR1_DQSP(3] [
X BB37| DDRO_DQ[51)/DDR1_DQ[35 DDRO_DQSN[6J/DDR1_DASN[4] ava0 ADASE 18 DDR1_DQ[52] R25
x BAs7| DDRO_DQ[52)/DDR1_DQ[36 DDRO_DQSP[6/DDR1_DQSP[4] Havog A DASHT ¥ 18 DDR1_DQ[53] DDR1_DQSNI6] FaRoy
T EA59-| DDRO_DQ[53/DDR1_DQ[37] DDRO_DQSN[7JDDR1_DASN[5] HEAsg A DaST LA 18 DDR1_DQ[54] DDR1_DQSP(6] [3Ra2
AD35 BB29 | DDRO_DQ[54}/DDR1_DQ[38] DDRO_DQSP[7J/DDR1_DQSP[5) A 18 DDR1_DQ[55] DDR1_DQSN[7] F&Rat
A-D56Ays7| DDRO_DQ[55/DDR1_DQ[39 AWS0 DDR1_DQ[56] DDR1_DGSP(7] [N
A5 Aws7 | DDRO_DQ[56/DDR1_DQ[40 DDRO_ALERT# D765 DDR1_DQ[57] DDR1_ALERT# DApg %
AD25 Ayss | DDRO_DQ[57)DDR1_DQ[41 DDRO_PAR [-~—>——————@TP@ T122 DDR1_DQ[58] DDR1_PAR FAT13 BOR DRAWRST? @ 7@ 1123
DDR0_DQ[58)/DDR1_DQ[42) DDR1_DQ[59] DRAM_RESET# {___> DDR_DRAMRST# 18
A D59 AW25 T w DDRCH - A [AY67 10675V VREFCA 1 675v VREFCA N DORCH-B 2 [AR
A _D60_BB27 | DDRO_DQ[59)/DDR1_DQ[43 DDR_VREF_CA Avsa +0.675V_A_VREFDQ DDR1_DQI60 DDR_RCOMPI(0] [-4
DDRO0_DQ[60)DDR1_DQ[44] DDRO_VREF DQ 0.675V_A_VREFDQ; Trace width/Spacing >= 20mils DDR1_DQ[61 DDR_RCOMP[1]
R_A D61 _BA2T | | _VREF . | [A RC16 1 2 121 0402 1%
RAD67 BAZS 61)/DDR1_DQ[45] DDR1_VREF_DQ DDR1_DQ[62] 30F20 DDR_RCOMP(2] 5 B0.6- 040515,
F_A D63 BB25 PDRI_DAl4e] 20F 20 DR VTT ONTL |-AWE7 DDR PG CTRE™ DDR1_Daj63 27100 0402 1%
| R1_ VT SKL-U_BGAT356
SKL-U_BGAT356
+1.35V
< For ODT & VTT Power Control >
+3VALW 4135V RC20
470_0402_5%
7 CC1 1 || 2 01U 0201 10V RY5R
RC19 o
100K_0402_5% ucz
5 oo o - DDR_DRAMRST# |
al2 DDR_PG_CTRL
@ESD@ — CC9%
43 DDR_VTT_PG_GTRL
GND | 10P_0402 508y
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eSPl or LPC
0 = LPC is selected for EC ==> Default
1 = eSPl is selected for EC
UCIE SKL-U
+3VALW Rev_1.0|
7 OC_SPI CLK __Av2 e SHAUS, SHLNC R7 _ PCH SMB CLK
RC21 1 @ 2 1K 0402 5% SOC SPI 02 TSOC SPISO___Aws | SPI0_CLK GPP_CO/SMBOLK |"Rg—PCH SMB_DATA 8 TR Ao
—SOC_sPLSI Av3_| SPIO_MISO GPP_CH/SMBDATA I"'R1G__SOC_SMBALERT & o0 1127 SMB g (Link to DDR,TP)
RC112_ 1 2 10K 0402 5% KB RST# TSOC SPLI0Z ___AW2 gg:gf%‘gs‘ GPP_C2/SMBALERT#
SOC_SPI103 AU | Ry S0C SMLOGLK
T SOCsPics# AUz | 003 o ok [W2——SOC SMLODATA S8 Micoara s SMLO
% SOC SPI 103 X . SOC_SMLOALERT, . Link to NFC
RC22 1 2 1K 0402 5% 3 2&7 SPI0_CS1# GPP_C5/SMLOALERT# WI—?—‘TP@ T125 (Link to NFC)
t splo_cs2#
RC24 1 AR 2 1K 0402 5% - GPP_Ce/SMLICLK [ —EC SMB G2 EG_SvB cKo 273830 SML1
SPI- TOUCH GPP_C7/SML1DATA e "~ SMB_| 27,33, )
GPP7B23/SMLIALERT#/PCHHOT“ u # (Link to EC,DGPU,Thermal Sensor)
={ GPP_D1/SPI1_CLK
From WW36 MOW for SKL-U ES sample 2 GPP_D2/SPI1_MISO
| GPP_D3/SPI1_MOSI
| GPP_D21/sPI_I02 AY PC ADO LPG ADO 5156
= GPP_D22/SPI1_103 GPP_A1/LADO/ESPI_I00 G AT ¥ ,
+1:8VS_3vS_PGPPA - GPP_DO/SPI1_CS# tPe GPP_AZILADV/ESPIIO! |oare Aoy LPC_AD1 31,36
GPP_A3/LADZ/ESPI_I02 [~av1>—[PG—AD3 LPC_AD2 31,36
o CLNK GPP_A4/LAD3/ESPI_I03 X LPC_AD3 31,36
RC25 2 8.2K 0402 5%  SERIRQ GPP_A5/LFRAME#/ESPI_CS# gﬁ NF‘(‘; 'E Aﬁ"E# LPC_FRAME# 31,36
CL_CLK GPP_A14/SUS_STAT#/ESPI_RESET# NFC_DWL 31
CL_DATA
CL_RST# o
GPP_A9/CLKOUT_LPGO/ESPI_CLK [-AwLEC CLKO RC26 1 EMIR, 2 22 0402 5% CK_LPG_KBC 36
AY9 LPC_CLK1 RC27 1 2 22 0402 5% CK LPC_TPM 31
KB RST# ___AW13 GPP_AT0/CLKOUT_LPCT |"AW{T —PM_CLKRUNZ 0 —HPC_
36 KB_RST# [ >———"""——""""1 GPP_AO/RCIN# GPP_A8/CLKRUN# [~ ————————
SERIRQ AY11
31,36 SERIRQ <__>——>=——"———""———{ GPP_A6/SERIRQ 50F 20
SKL-U_BGAT1356
+3VALW +3VS
o 0
R451 2 499 0402 1%
RPC1l, RPC3 and RC30 are close to UC3 Radt 5
44 499 0402 1%
RPC1
SOC SPI SO 8 SOC SPI SO 0 R SOC_SMLOCLK 1 2
SOC_SPI_CLK 7 50C SPI CLK 0 R RC28 799 0402 1%
SOC_SPLSI 5 SOC SPISI 0 R SOC_SMLODATA 1 2
SOC_SPI_103 5 SOC_SPI 103 0 R C29 499 _0402_1%
From SOC 33.0804_8P4R_5% SOC_SML1ALERT# 1R A2
EMI@ RC113 150K _0402_5%
SOC SPI 102 1 2 SOC SPLI02 0 R RPC2
RC30 KM@ 330402 5% _PCH_SMB_CLK 8
PCH_SMB_DATA 7
EC SMB CK2 6
EC_SMB DA2 5
RPC3
- £G.SPIGLK 8 SOC SPI CLK 0 R TK_0804_8P4R_5%
7 SOC SPISI 0 R
c 36 EC_SPI_MOSI R e
From E 36 EC_SPI_CS0# EC_MISO 5 SOC_SPI SO 0 R +1.8VS_3VS_PGPPA
6 EC_SPI_MISO R
|
33_0804_8P4R 5%
EM@ PM_GLKRUN# 1 2
RC31 8.2K_0402_5%
Follow 543016_SKL_U_Y_PDG_0_9
< SPI ROM - 8M >
+3VALW
@
ucs cc2 2 0.1U 0201 10VK
SOC SPI_CS#0 Voo 12
SOC_SPI SO 0 R 7 50C SPI 103 0 R
SOC_SPI 102 0 R DO('O” /HOLD(I03) "6 S0C SPI CLK 0 R
WP(102) CLK 's—SOC SPISI O R
GND D e
25Q64FVSSIQ_S08
ccs
, 10P_0402 50V8J
@EMI@
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< HD AUDIO >

RPC4

30 HDA_BITCLK_AUDIO 8 HDA BIT CLK
% Al 7 _HDA_SYNC
30 HDA_SYNC_AUDIO HDA_SYG
30 HDA_SDOUT_AUDIO 6
SIS
33_0804_8P4R_5%
EMI@

< To Enable ME Override >

36 ME_EN

1_0_0402_5%

+3VALW

1 2 HDA SDOUT
RC32 ~ARA 1K_0402 5% ’

1[4]3
g

BSS138W-7-F_SOT323-3

+3VS

RC33 2.2K 0402 5% HDA_SPKR

1,\@/\2

SPKR (Internal Pull Down):
TOP Swap Override

0 = Disable TOP Swap mode. ==> Default
1 = Enable TOP Swap Mode.

30

30

HDA_SYNC
HDA _BIT_CLK _ AY22
__HDA SDOUT __ BB22 |

. Bp2t |
HDA_SDINO D—%

BA22

HDA_SPKR <} HDA_SPKR AW5

AUDIO

HDA_SYNC/I2S0_SFRM
HDA_BLK/I2S0_SCLK
HDA_SDO/I2S0_TXD
HDA_SDI0/12S0_RXD
HDA_SDI1/1281_RXD
HDA_RST#/1251_SCLK
GPP_D23/12S_MCLK
1281_SFRM

1281_TXD

GPP_F1/1282_SFRM
GPP_F0/1282_SCLK
GPP_F2/1282_TXD
GPP_F3/1282_RXD

GPP_D19/DMIC_CLKO
GPP_D20/DMIC_DATAO

GPP_D17/DMIC_CLK1
GPP_D18/DMIC_DATA1

GPP_B14/SPKR

Rev_1

SDIO/ SDXC

GPP_G0/SD_CMD
GPP_G1/SD_DATA0
GPP_G2/SD_DATA1
GPP_G3/SD_DATA2
GPP_G4/SD_DATA3

0|

GPP_G5/SD_CD# 8

GPP_G6/SD_CLK
GPP_G7/SD_WP

GPP_A17/SD_PWR_EN#/ISH_GP7

o
B9
GPP_A16/SD_1P8_SEL

SD_RCOMP

GPP_F23
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RC76

| 4F13

OQW>00mW> mMPmPO0000 WPXO0Q000m>

SKL-U_BGA1356

ucil SKL-U
Rev_1.0|
csl-2
37

CSl2_DNo CSI2_CLKNO [Fa7
CSI2_DPO CSI2_CLKPO [R3s
CSI2_DN1 CSI2_CLKN1 [Fas
CSI2_DP1 CSI2_CLKP1 [Rog
CSI2_DN2 CSI2_CLKN2 [Fg
Csl2_DP2 CSI2_CLKP2 [~gse
CSI2_DN3 CSI2_CLKN [—on
CSI2_DP3 CSI2_CLKP3
csl2 DN4  comp [£12 !
CSI2_DP4 GPP_D4/FLASHTRIG
CSI2_DN5
CSI2_DP5 EMMC
CSI2_DN6 po
CSI2_DP6 GPP_F13/EMMC_DATAO P1
CSI2_DN7 GPP_F14/EMMC_DATA1 P3
CSI2_DP7 GPP_F15/EMMC_DATA2 N3

GPP_F16/EMMC_DATA3 N1
CSI2_DN8 GPP_F17/EMMC_DATA4 N2
CSI2_DP8 GPP_F18/EMMC_DATA5 M4
CSI2_DN9 GPP_F19/EMMC_DATA6 M1
CSI2_DP9 GPP_F20/EMMC_DATA7
CSI2_DN10 V2
CSI2_DP10 GPP_F21/EMMC_RCLK M3
CSI2_DN11 GPP_F22/EMMC_CLK P4
CSI2_DP11 GPP_F12/EMMC_CMD
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200_0402_1%
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3VS
* RPCS
8 1 CLKREQ_PCIE#4
7 2 CLKREQ_PCIE#3
6 3 CLKREQ_PCIE#5
RAN
10K_0804_8P4R_5%
RPCE 19
DGPU 19
8 LA 1 VGA_CLKREQ# 19
7 2 WLCANCLK_REQ#
3 3
5 4+ TANCIK REQF < =C-SCH# 6.3 GLAN [ g
10K_0804_8P4R_5% 7
32
NGFF WL+BT (KEY E) [ 3
32
+3VL_RTC
RC36 1 2 20K 0402 5% _SOC SRTCRST#
CC6 1]L2 1U_0402_6.3V6!
h 10 1.
CLRP1_1 a 2 SHORT PADS CLR ME
RC37 1 2 20K 0402 5% _SOC RTCRST#
CC7 1 || 21U 0402 6.3V6l
b 11 T RC38
CLRP2_1 O 2 SHORT PADS CLR CMOS 0_0402_5%
RC391 2 _1M_0402 5% SM_INTRUDER# Qc2
2N7002K_SOT23-3 EC_CLEAR_CMOS
RC40
10K_0402_5%
+3VALW
RPC7
8 1 PCH_PWROK
7 2 EC_RSMRST#
6 3 CAN] #
5 4 YS_RESET#
10K_0804_8P4R_5%
SYS_RESET#
100P_0402_50V8J
EC_RSMRST#
T00P_0402_50V8J
SYS_PWROK
T00P_0402_50V8J

+3VALW

AKE#

4
RC47

2 Wi
TK_0402 5%

36

Only For Power Sequence Debug

36,46
36,46

3638

From EC (Open-Drain)

VCCST_PWRGD >

+1.0V_VCCST

RCS52
1K_0402_5%
] Ress 1

2 604 0402 1%

EC_VCCST PG

I

!

80 200 d00}
@as3 LY

CLK_PEG_VGA#
CLK_PEG _VGA
VGA_CLKREQ#

CLK_PCIE_LAN#
CLK_PCIE_LAN
LANCLK_REQ#

CLK_PCIE_WLAN#
CLK_PGIE_WLAN
WLANCLK_REQ#

D42
Caz
VGA CLKREQF ___AR10 |

B42
A42
CANCLK_REQ# AT7

D41

Cat
WIANCLK_REQ# __AT8

T127 TP CLK_PCIE_N3 D40
Ti28 TP@. ¢ CLK_PCIE_P3
@+ CLKREQ_PCIE#3 ATIO

36

TSV RESER 85|
EC_RSMRST# :: " EC ROMRST#__AY17 |

H_CPUPWRGD A68
T1s2 TP@®~4—F5 VoosT PG 865 |

SYS_PWROK
PCH_PWROK

B

i
CLKREQ PCIE#4 A

E:

£
CLKREQ_PCIE#5 A

< PCH PLTRST Buf fer >

SOC_PLTRST#,

ucl @ SKLU
Rev 1]
CLOCK SIGNALS
GLKOUT_PGIE_NO
LKOUT PCIE_PO
GPP_B5/SRCCLKREQO#
CLKOUT_PCIE_N1 3
CLKOUT _PCIE_P1 GLKOUT_ITPXDP_N :gﬁ
GPP_B6/SRCCLKREQ1# CLKOUT_ITPXDP_P
CLKOUT_PCIE_N2 GPDB/SUSCLK [—BATZ_SUSCLK SUSCLK
CLKOUT PCIE_P2 Ea7
GPP_B7/SRCCLKREQ2# XTaL2a N (ST SO0 XA N
XTALR4 GUY [ E35_SOC XTAL22 OUT
CLKOUT_PGIE N3
CLKOUT PCIE P3 XCLK_BIASREF |E42XCLK BIASREF
GPP_B8/SRCCLKREQ3# AM{8  SOC RTCX1
RTCX1
CLKOUT_PCIE_N4 RTCXp [-AM20_SOC RTCX2
CLKOUT _PCIE P4
GPP_B9/SRCCLKREQ4# SRTCRST# MM e —Se— CRa T
RTCRST#
GLKOUT_PGIE N5
CLKOUT_PCIE P5
GPP_B10/SRCCLKREQS#
10 OF 20
SKL-U_BGA1356
RC42 1 @ A 2 0 0402 5%
+3VS
1
PCI_RST# 19,31,32,36,87

TC7SHO8FUF_SSOP!

ccs

%G 20P0 00+

100P_0402_50V8J
ESD@

UCIK @

SKLU

SOC_PLTRST# _AN10
E

AR1

SYSTEM POWER MANAGEMENT

GPP_B13/PLTRST#
SYS_RESET#
RSMRST#

PROCPWRGD
VCCST_PWRGD

st mo—mer|
PCH_PWROK BA20 >_|
__EC ASWRST7__BB20 | HoML PWHOK

DSW_PWROK

SYS_PWROK

APT GPP_A13/SUSWARN#/SUSPWRDNACK
%~ GPP_A15/SUSACK#

BB15

WAKE#
AN _WAKEZ ___AM15 | WAKE#

AW1Z

GPD2/LAN_WAKE#
GPD11/LANPHYPC
AT‘§: GPD7/RSVD

11 0F 20

GPP_B11/EXT_PWR_GATE#

Rev_1.0]

GPP_B12/SLP_S0#
GPD4/SLP_S3#
GPD5/SLP_S4#

GPD10/SLP_S5#

SLP_sUS# :§w155
SLP_LAN® ["8B17  SLP WLANE

GPDY/SLP_WLAN# ANT6—PM SLP AF

GPD6/SLP_A#

AT11

AY16

PM_SLP_S0#

TP@T130
PM_SLP_S3#
PM_SLP_Sa#

TP@T131

PM_SLP_S5%

TP@T133
TP@T134

SOC_XTAL24_IN

SOC_XTAL24_OUT

RC34 1M_0402 5%
YC1
24MHZ_12PF_5Y Q3

!

r8AOS 20¥0 dSh
00

32

j 2
r8AOS 20¥0 dSh
¥00

+1.0V_CLK5_F24NS

XCLK BIASREF __1
RC35

2
2.7K_0402_1%

2
60.4_0402_1%

Follow 546765_2014WW48_Skylake_MOW_Rev_1_0

1
RC110

Stuf f 2 7k oh hiRC35 P Uf ar SkyLake U

Stuf f 60 4 oh iRC110 PDf o CannonLake U

SOC_RTCX2

SOC_RTCX1

1 2
RCAT M0 040259

2
14 2

1| |t
2.768KHZ 9PF 20PPM CM7)/-T1A9.0PF20PPM

28

600
0100

j \
OdN A0S 200 d

j \
OdN A0S 20v0 d2'8

36,38
36,38

BA15__PBTN OUT#
GPD3/PWRBTN# _
GPD1/ACPRESENT |AY15 AC PRESENT RCT03 2 0 0402 5%

GPDO/BATLOW#

U11
arp muewEs [R50 o rauoERs

INTRUDER#

GPP_B2/VRALERT#
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GSPI0_MOSI (Internal Pull Down):

No Reboot

0 = Disable No Reboot mode.

> Default

1 = Enable No Reboot Mode. (PCH will disable the TCO
Timer system reboot feature). This funct i onis wsef U
when running ITP/XDP.

GSPI1_MOSI (Internal Pull Down):

Boot BIOS Strap Bit

0 = SPI Mode ==> Default

1=LPC Mode
+3VS
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PCIE / USB3 / SATA ssic/uses
USB3 1 RXN gg USB3_RX1_N 35 b
USB3_1_RXP USB3_RX1_P 35
— 19 PCIE_PRX_DTX N1 H18 | PCIE1_RXN/USB3 5 RXN USB3 1 TXN [ora USB3_TX1_N 35 USB2/3 MB(IO_Port1)
19 PCIE_PRX_DTX_P1 USB3 TX{ P 35
2 0.22U 0402 6.3V6K PCIE PTX DAX Ni___Bi7 | LOIETRXP/USB3 5 RXP USB3_1_TXP X1
19 POEFPIX CDRXNI 2 0.020 0402 6.3V6K PCIE PTX DRX P1___At17 | POIET TXN/USB3 5 TXN 6
19 PCIE_PTX_C_DRX_P1 = . PCIE1_TXP/USB3_5_TXP USB3_2_RXN/SSIC_RXN [y ﬂg%gf;;%’; gg
us| RXP / SSIC_RXP _RX2._
19 PCIE_PRX_DTX_N2 G111 PCIE2_RXN/USB3 6 RXN USB3 2 TXN/ SSIC_TXN [a1a USB3_TX2_ N 35 :I USB2/3 MB(IO_Port2)
19 PCIE_PRX_DTX_P2 PCIE2_RXP/USB3_6_RXP USB3_2_TXP / SSIC_TXP USB3_TX2_P 35
19 PCIE_PTX_C_DRX_N2 3 8§§H 8285 gg&gﬁ ESE ';i B§§ E,'S 3 PCIE2_TXN/USB3_6_TXN 10
19 PCIE_PTX_C_DRX_P2 : : PCIE2_TXP/USB3_6_TXP USB3_3_RXN [10
4GPy H16 USB3_3_RXP 815
19 PCIE_PRX_DTX_N3 Gie | PCIES_RXN USB3_3_TXN [R1s
19 PCIE_PRX_DTX_P3 50550 0402 6.3V6K PCE PTX DRX N3 D17 | PCIES_RXP USB3_3_TXP ||
19 PCIE_PTX_C_DAX N3 20220 0402 6.3V6K PCIE_PTX DRX P3___Ci7 | FCIES TXN 10
19 PCIE_PTX_C_DRX_P3 PCIE3_TXP USB3_4_RXN [E1q
G USB3_4_RXP K15
19 PCIE_PRX_DTX_N4 £75-| PCIE4_RXN USB3_4_TXN 5
G EX DX A 2 0.22U 0402 6.3V6K PCIE PTX DRX N4___B19 | LOIE4 RXP ISB3 4 TXP
P TX ©_DRX | 20.22U 0402 6.3V6K_PCIE_PTX DRX_P4___A19 | PCIE4 TXN AB9 __ USB20 Ni
L_19 PCIE_PTX_C_DRX_P4 PCIE4_TXP USB2N_1 [FABT0USB20PT USB20_N1 B 4
F USB2P_1 USB20_P1 35 USB2/3 MB(IO_Port1)
— 37 PCIE_PRX_DTX_N5 £16 | PCIES_RXN AD6  USB20 N2 s
37 PCIE_PRX_DTX_P5 J20T TOV R X5R PCIE5_RXP USB2N_2 USB20_N2 35
_PRX_DTX_| C19 7 2 0-TU_0207_ PCIE PTX DRX N5___C | = A:8D7 USB20_P2 o
LAN 37 PCIE_PTX_C_DRX_N5 520 1 t—u-ru-uzm—rmz U020 BCIE PTX DRX 5 Di9 | PCIES_TXN USB2P_2 USB20_P2 3 1 USB2/3 MB(IO_Port2)
37 PCIE_PTX_C_DRX_P5 1T PCIES_TXP AH3  USB20 N3
— USB2N_3 73 UsB20 P35 USB20_N3 B g .
— 32 PGIE_PRX_DTX_N6 PCIE6_RXN USB2P 3 USB20_P3 35 FingerPrint(For E31)
32 PCIE_PRX_DTX_P6 PCIE6_RXP -
NGFF WLAN+BT 32 PCIE_PTX_C_DRX_N6 PCIEE_TXN USB2N 4 [AD3- abe USB20_N4 B 7 ¢
32 PCIE_PTX_C_DRX_P6 PCIE6_TXP USB2P_4 USB20_P4 35 USB2 10 Board(Charger)
— 31 SATA_PRX_DTX_NO PCIE7_RXN/SATAO_RXN USB2N_5 ﬁj; 32553 ';2 USB20_N5 I T
HDD 31 SATA_PRX_DTX_PO PCIE7_RXP/SATAO_RXP Use2 USB2P_5 USB20_P5 28 amera
31 SATA_PTX_DRX_NO Pg|E7j><N/§ATA0j><N S AF6___USB20 N6 USB20_ N6 5
31 SATA_PTX_DRX_P0 PCIE7_TXP/SATAO_TXP USB2N_6 | .
- - G - - USB2P_6 :\M USE20 P6 ; Use20Pe 35— CardReader 10 Board(Right)
F2i | PCIES_RXN/SATAIA_RXN AH1  USB20 N7 s
PCIE8_RXP/SATA1A_RXP USB2N_7 G3B50F7 USB20_N7 32
3 PCIE8_TXN/SATA1A_TXN UsB2pP_7 Dg UsB20_P7 22 —] NGFF WLAN+BT
PCIE8_TXP/SATAIA_TXP 8
E USB2N_8 jg,:g
£25 PCIE9_RXN USB2P_8 e
523 | PCIE9_RXP )
Az5 | PCIE9_TXN USB2N_9 ngz
PCIE9_TXP USB2P_9
E PCIE10_RXN USB2N_10 jgﬂg
D23 | PCIE10_RXP USB2P_10
PCIE10_TXN
C: ) AB6 __USB2 COMP__RC70 1 2 113 0402 1%
PCIE10_TXP USB&%‘};"’:S AG3 RC104 1 2 1K 0402 5%
% PCIE_RCOMPN - %
RC71 1 A s ~_2_100 0402 1% POIE_ROOQUEN Eg PGIE_RCOMPN USB2_VBUSSENSE | 2G4 RC105 1 2 1K 0402 5%
PCIE_RCOMPP A9 USB OCO# - -
XDP PRDY# GPP_E9/USB2_OCO0# USE OGT# X A4
T147 TPO@+—<DEPRDYY _ DS6 | PROC_PRDY# GPP_E10/USB2_OC1# €9 o UsB_OC1# 35 +3VALW  +3VS
XDP_PREQ# D61 D9 USB_OC2#
T148 TP@@~«————— gy, | PROC_PREQ# GPP_E11/USB2_OC2# "85 NFGTRQ 0
1 Grp_A7/PIRQA# GPP_E12/USB2_OC3# > NFC_IRQ 31 B
ISCT_STRAP
E PCIE11_RXN/SATA1B_RXN GPP_E4/DEVSLPO —j; G5 STRP RPC9
D24 | PCIE11_RXP/SATA1B_RXP GPP_E5/DEVSLP1 |5 TN STRAP USB OCO# s 4
. PCIET1_TXN/SATA1B_TXN GPP_E6/DEVSLP2
When PCIE8/SATA1A is used as SATA Port 1 (ODD), then g PCIE11_TXP/SATA1B_TXP - > Hgg gg;g Z
PCIE11/SATA1B (M.2 SSD) cannot be used as SATA Port 1. F PCIE12_RXN/SATA2_RXN GPP_EO/SATAXPCIEQ/SATAGPO [—j3 PCH SATALEDF 5 | 7
A2k | PCIE12_RXP/SATA2_RXP GPP_E1/SATAXPCIE1/SATAGPT gy
828 | PCIET2_TXN/SATA2_TXN GPP_E2/SATAXPCIE2/SATAGP2 10K 0804 BP4R 5%
PCIE12_TXP/SATA2_TXP H1 PCH SATALED# ST
8OF 20 GPP_E8/SATALED# [——————————————{___> PCH_SATALED# 35
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: Functi on GPIO13 Function GPIO38 : : Function GPlO44 :
] 1SCT 1 ™ 1 : 1 | No G-Sensor 1 |
[} [} ]
1 [ oiscT 0 s No TCM 0 1 G-Sensor 0 '
| h ]
| ISCT STRAP 1.1SCT@_2 +3VS 1 1
1 RC108 10K_0402_5% 1 " ]
1 RC1061_T¢ 2 10K 0402 5%,  TPM_STRAP 1 H
1_NQISCT RC1071 10K 0402 5%]
: RC109 WRoTe 10K 0402 5% WRe : : : R
l------------------SE---- S ——— Y | |
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+1.35V +1.0VS_VCCIO
o UCIN @ SKL-U o
Rev_1.0|
+5VALW +1.0VALW CPU POWER 3 OF 4
AU23
+1.0V_VCCST AU28 VDDQ_AU23 VCCIO
AUss | VDDQ_AU28 VCCIO
= = VDDQ_AU35 VCCIO
c c I (Max) 0.16 A(+1.0V_VCCST) AU42 .
. W . ol o - VDDQ_AU42 VCCIO
+1.0VAL TO +1 OV_ VCCST g g RON (Max) : 25 mohm gggg VDDO BBz Voo
=3 ol N8 V drop : 0.004 V , e B847 | VDDQ_BB32 VCCIo °
2 o 2 o ag +1.0VS_VCCIO {—gBa7 | VDDQ_BB41 vcelo
g 2 Qs o) 5557 | VDDQ_BB47
s S o8 t———— VDDQ_BBS51 VCCSA [Fagse 1
~ ~ ucs 2 =2 VGCSA
1 14 3 +1.0V_VCCST AM40 VCCSA
5| VIN1 VOUT1 |3 2 o) ————— vDDQC VCCSA
VINT VOUTH = A18 VCCSA
RC74 2 1.0 0402 5% EN_1.0V_VCCSTU 3 12 1|2 Follo§ 543977 SKL PDDG_Rev0_91 veest veesa
36,38,43 syson [—> AVaVA ON1 cTi Con ;o8 _PDDG Revd_. A2 VCCSA
4 " 0P 0402 50V8J CC24 10PF ->22us(Spec:<= 65us) VCCSTG A22 VCCSA
VBIAS GND AL23 - VCCSA
RC75 2 100402 5% EN_1.8VS 5 10 1]L2 VCCPLL_OC VCCSA
36,38,43 susp [ DALY ON2 cT2 Co5 K20 | oo vgggA ||
A4 VCCPLL_K20 VCCSA
+1.8VALW ‘73 VIN2 VOUT2 g 1000P_ 0402 S0V7iK K21 veapLikat VCCSA
VIN2 vouT2 +1.8VS VCCSA
apap 12 VCCIO_SENSE jmgg
VSSIO_SENSE
EM5209VF DFN 14P DUAL LOAD SW =
+1.8VALW TO +1.8VS ;2 ;2 H21 _ VSSSA SENSE
al ac VSSSA_SENSE |50 VGCSA SENSE VSSSA_SENSE 47,
RE Q VCCSA_SENSE VCCSA_SENSE 47
58 NS 14 OF 20 =
@, 7® B
2 @ I(Max) : 0.2 A(+1.8VS) 2 SKL-U_BGAT356 Trace Length Match < 25 mils
S RON (Max) 25 mohm 2
A V drop 0.005 v =
g c
+1.0VALW TO +1.0VS_VCCIO
+1.0V_VCCST +1.0VS_vCCIO
+SVALW +1.0VALW I(Max) : 3.04 A(+l.0VS_VCCIO) Q Q
RON (Max) 6.2 mohm PSC Side BSC Side e
V drop 0.019 Vv
° 12
oc o
8! (23 uce
o °8 g3 4 +1.0VS_VCCIO - - -
2 2 2 o 5 VINt e e e
< e VIN2 —2g | /=23 =29
< =) %, N N 5]
s E 7| i thermal VouT | B—1.0VS VCCIO STG RC79 1 2 0 0805 5% s L8 , 58
3 3 ' g g g
)
SUSP#_RC81 2 10 0402 5% 4 o 5 @ oo = = =
AALY ° ON GND A 0.1U_0201_10V K X5R
B
TPS22961DNYR_WSON8 Close to Al18 N/ Close to K20 \ Close to A22
change pakage of 1U from 0201 to 0402 change pakage of 1U from 0201 to 0402
+1.0VS_VCCIO +1.35V
o) o
BSC Side PSC Side BSC Side PSC Side BSC Side
=)
‘C
o o - - - - - - - N N o o o - -
‘%2 I'E ' [E IE IE IE gce LB EOPE o E O [EOIC IE
R PR I P PR I PR P © 2ol o B8 pBE S5 B8 2 8Y @88 @ Gl
change pakage of 10U 2 © © © @ @ @ E 2 4 4 4 4 4 E ES
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VCINL_AC io N .
— _AC_ of T8 of T Maximum Charging current 3A
VCINT_AC_IN - ;\ ;\ Maximum Battery discharge power 55W
= = #Register Setting
PR325 S s 1. 0X12 bit2 set 1 (default 0) to enable turbo boost function
2. Disable turbo when AC only
of 120K 0402 1% +5VS PR332 PR333 #Circuit Design
o o 1. ILIM pull high voltage need base on 3/5V enable control
0_0402_5% 0_0402_5% i
+5VS @ @ 2. Use 7X7 choke and 3X3 H/L side MOSFET
- Charge current 3A
Power loss 1.79W (H/S=0.227W,L/S=1.2738W,Choke=0.297W)
- PR3 Power density 0.61 (23X16)
: o #Protect function
Vin Dectector PRAZ0 10K_0402_1% PQ3088 1. ACOVP : VCC voltage > 24V
Min. Typ Max. Tok 0sd4 19 2N7002KDW-2N_SOT363-6, PQ309 2. Charger timeout : No communication within 175s(default)
L-->H 17.16V 17.63V 18.12v - 2N7002KW_SOT323-3 3. ACOC : 3.33 X Input current DAC settin_q (default:Disable)
H-->L  16.76V  17.22Vv  17.70V . CHOOCE @  based on charge current setting
_ . " PQ308A 6. BATLOWV : 2.6V
VILIM = 20*ILIM*Rsr 2N7002KDW-2N_SOT363-6 7. TSHUT : 155C
ILIM = 3.3*100/(316+100)/20/0.01 8. IFAULT HI 750mV (default:Disable)
= 3.966 A 9. IFAULT LOW 230mvV (default)
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EN1 and EN2 dont't floating
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Pinl9 need pull separate from +1.5VP.
If you have +1.5V and +0.75V sequence question, 0.75Volt +/- 5%
EMI@ PL501 you can change from +1.5VP to +1.5VS. TDC 0.7A
HCB2012KF-121T50_0805
B+ T~ 2 +19VB QDR PRS01 Peak Current 1A
2.2 0603_5%
© X X X BST 1.35V.R 1 2 BST 1.35V
< S & s ]
1 8] & ] & | ¢ +1.35VP
o ) oo <o
o9 Sy o8 38
« ggw «~ gé‘ «~ §8‘ «~ §8‘ UG 1.35V o +0.675VSP
== s9 2 2
S S =) =)
® we - - LX_1.35V % %
N - = =
——= PC50 g2 | 2
8 5
) ] 0.1U_obo3_2sl/7k of o o <o g —8d =—=34
PUS01 N g o c g
w w = z =) =)
7] > o 21
5 3 3
PQ501 § g 9 8 > pap Cb E E]
T u =}
AON7408L 1N DFN -T1-GE3_POWERH LG 1.35V 15 | e > rreno M
Change CS R t¢ your estimatign val%‘e 5
PL502 el PRS0 @‘ PGND VTTSNS A4
1UH_VMPI0703AR-1ROM-Z01_11A_20% 15.8K_0402_1%
1 ~~2 1 2 E 3
+1.35VP © ~~"pcsos CS  RTs207PGQW_WQFN20_3x3 GND D>
T o 1U_0603_10V6K
1|2 12 4 +VTTREFP
@EMI@ PR503 PR504 I vbDP VTTREF
Jd o= = = =z =/ = 4.7_1206_5% 2.2 0603_5%
_n_,_%__n_w%__n_c,%__n_og__n_w%__n_,\%_ ~ PQ502 +5vALW 0—1’\/\/\ 2 VDD 1.35V 1 VDD vDDQ 5 O -
TR T 69T o9 T 89T 69T 89 - o PC509
S RZY 28% 28 28 £3% 2  eewmie pcsi3 S TR AON7752 1N PFNGKGEP - b 8 3 uw o o 0.033U_0402_16V7K
S, S, S, S, S, S| 680P_0402_50V7K PC512 5VALW o = @ ? w
S S S S S S 1U_0603_10V6K +
o o o o o o o =] (=] L] ™~ |
& & & & & & le e
3 sl |z
3 3 3 @ PR506
N Dt B I { 8.45K_0402_1%
PR507 zl | S i 1 2 o +1.35VP
470K_0402_1% P ] I
+19VB_DDR 1 2 u
MOSFET: 3x3 DFN -
H/S Rds(on): 27mohm(Typ), 34mohm(Max)
Idsm: 7.5AQTa=25C, 5.5AQTa=70C PR508
@PR509 10K_0402_1%
L/S Rds(on): 9.9mohm(Typ), 13mohm (Max) 13,36,38 SYSON 1 2 N
Mode Level +0.75VSP VTTREF_1.5V Idsm: 13.5AQTa=25C, 11A@QTa=70C 0.0402_5%
S5 L off off @PC514
s3 L of f on Choke: 7x7x3 0.1U_0402_10V7K ==
S0 L on on Rdc=8.3mohm(Typ), 10mohm(Max) o
Note: 53 - sleep ; 55 - power off Switching Frequency: 285kHz
- @PR510
Ipeak=10A 1 2 PJ501
Iocp~13A 13,36,38 susp# > N LA +1.35VR, 1 2 o +1.35V
OVP: 110%~120%
MOSFET footprint: SIS412DN | @PRS0S JUMP_4sx118
7 DDR_VTT_PG_CTRL > AAL 4 5
0_0402_5% -
—— @Pcsi5 JUMP_43X118
0.1U_0402_10V7K
PJ503
+0.675VSP O ! 2 O +0.675VS
JUMP_43X39
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@

T .3

PJ702
1 2
+1.8VALWP © L] o +1.8VALW
JUMP_43X79
PC701 Imax= 2A, Ipeak= 3A
22U_0603_6.3V6M FB=0.6V
PU701
1 2 SY8032ABC_SOT23-6
@PJ701 PL701
JUMP 4379
+3VALW 2 3 LX 1.8V L~
. 2 . .
PR702 T00K 0402 5% IN Lx ©0+1.8VALWP
-
+3VALW o 1 2 51pg GND 2 1UH_2.8A_30%_4X4X2_F g
w8
45 PGOOI 51 re en - 1S A w8 | <3
- o8 3= 3z
3 5o T54
PR701 @EMI@ PR703 PR704 o o T8 o B
4.7_0603_5% 20K_0402_1% 3 2 2
38,42 3V/5VALW_PG > Laan 2 +L.G/SPON o i 3
0.0402_5% x o Rup B B
8>
PR705 758 FB 1.8V
1M_0402_1%; & o
g
B SIS g - -
2 —— @EMI@ PC706
< o 680P_0402_50V7K PR706
10K_0402_1% R §own
N
Note: <~
When design Vin=5V, please stuff snubber
to prevent Vin damage
Vout=0.6V* (1+Rup/Rdown)
Security Classification Compal Secret Data Compal Electronics, Inc.
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EN pin don't floating

If have pull down resistor at HW side, pls delete PR2

@
PR802 00402 5%

1 2

i

@EMI@C805

0.1U_0402_25V6

A

EMI@C801
2200P_0402_50V7K
2
0402

The current limit is set to 8A,
i floating or pull high

12A or 16A when this pin

T B

@ PCso2
1M_0402_1%
PRB03 0.22U_0402_10V6K
P80t
+1.0VALWP 2
JUMP_43X118 @
@EMI@ PR804 0!
4.7_12065%  680P_0603 50V7K
PUBO1 1 2
+19VB_1.0VA 8 1 PC80: TDC 8A
g g N EN 22 0605 5% ou. 0603 257K
H H 6 BST 1.0VAl PLB02
8er| 857 BS 1UH +-20% 11A 7X7X3 MOLDING
t:3 b4 LX_1.0VA
=1 §g 9| anp x 2 — ! 2 +1.0VALWP
e 3 ; z z z z
2 =] 2 £ > > 2> 2>
E E 4 - B A 3 o2 3 3
e Rup &% 88 ——ef ——ed ——co ——ug
ILMT 1.0V r===- u g 8o 88 88 88 88
ALMT_LOVA |y iy Byp - 3 +3VALW: 2 38 o 88 o 38 « 38 « 38
H o ¥ 3 | | | |
21.0VA VS PG PWR? |, oo |88uo tova g [ ¥ g 2 B B 2 2
© PHEY 5 E3 g 5 5 5 8 8
% | o 29 2
+3VALW 10K0402 5% SYX198DQNC_QFN10_3X3 zo 0 eg
@ o9 ~ 5 FB = 0.6V
g 2 PR
3 56K_0402_1%
3 : ~ Rdown
R lmm——-
< of
Pin 7 BYP is for CS.
Common NB can delete +3VALW and PCl5
VFB=0.6V
Vout=0.6V* (1+Rup/Rdown)
Vout=1.01Vv
Security Classification | Compal Secret Data ( anal Elg‘z_trgﬂu:s nc.
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NB681_V1.mdd

Module model information

EN Mode Voltage on EN
Ultra Sonic Mode 1.3v<EN<1.7v
Normal Mode 2.3Vv<EN<3.3v

17

PR601

— !

LPM_ZVM#

@00402 5%

(AVAVA,

U23E@
PR607
100K_0402_1%
MODE_+1.0VS_VCCIOP 1 2 D
PR602 PC601 @EMI@ PR608 @EMI@ PC608
2 LPM#_+VGCIOP 2.0402_5% 0.1U_0402_25V6 47 1206_5%
BST +1.0VS_VCCIOP 1 2 BST R_+1.0VS VCCIOP 1 j[ 2SNUB_+1.0VS_VCCIOP

U23E@

680P_0402_50V7K . —
‘{}2 D Note:Iload(max)=5.5A

IOCP=7A~8A (typ)

@ung,EMl@ PUBOT o | o oL
601 602
5A_Z120_25M_0805_2P s w - .68UH_7.9A_20%_5X5X3_M
19VB_+1.0VS_VCCIOP s 9 LX_+1.0VS_VCCIOP
B+ o—12 . . . + + 1y S S 8 sw 8 + L2 : : : 0 +1.0VS_VCCOPCP
EMI © |@EMI@ UZ3E PR603 __EN_+1.0VS VCCIOP 5 12
,{@ g o f 20K 0402_T% - EN vout
Tl 8> gt 57 > 2C1_+1.0VS VCCIOP 3 2 2 2 2
g8 8¢ B8 #3VALW o—ppp 202002 PGND vEsE@ g g g
co ad o r C0_+1.0VS_VCCIOP 4 11 82 ] 82 T 32
o *§ ¥ 3o o & [ 2 AGND g9 89 89
| - d o ™ aQ ag ag
a © 2 o D D« @
] 3 PR604 - o] NB6B1GD-Z_QFN13_2X3 ; J S, S S,
& - U23E@ - = 2 2 2
EN pin don't floating 20K_0402_1% e ~ e N e ~
If have pull down resistor at HW side, pls delete PR606 U23E@ @ @ @
PR605
0_0402_5% PR611 @ @PJ601
1 2 0_0402_5% JUMP_43X118
10,36 PCH_PWROK [_>—- 0402
= 1 2 1 2
U2sE@ 1086 SYs_PWROK < F—AAN—E—g o +3VALW +1.0VS_VCCOPCP O o +1.0VS_VCCOPC
@PC609 |
= PR609 @ | Pceto
0.1U_0402_25V6 [100K_0402_1% —
2 1U_0402_6.3V6K
| vzsEe
Switching frequency is 650KHz
Security Classification Compal Secret Data
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IccMAX@SA= 5A
RICCMAX@SA= 15.8K --->PRI65
RICCMAX@SA= IccMAX*2V/10uA/64A
Module model information
IOUTSP@SA= 5A
NCP81208_V1A.mdd for IC portion RIOUTSPESA=69.8K ——->PRI14
NCP81208_v1B.mdd for SW portion RIOUTSP= 2V/ (gm* (Rth+RCSSP) * ICCMAX*DCR
/ (RPHSP+Rth+RCSSP) )
Copy the schematic to new page, PMON_SKYLAKE m OCF@?’*ES 97-25;* 5 N
the co-lay location maybe changed. > RLIMSPESA=24K “T>PRI
O RLIMSP= 1.3V/(gm* (Rth+RCSSP) *IoutLIMIT*DCR
1
0.015U_0402_16V7K  1.5K_0402_1% / (RPHSP+Rth+RCSSP) )
1 2 1 2
Load line@SA= 10.3m
| comp b crut || 2 poi RDRPSP@SA=1.78K ->PRI4
\DDDP 0402 50V7K « 15P_0402_50V8J
+VCCSA PRI2 S RDRPSP= Load line* (RPHSP+Rth+RCSSP)
|10070402,|2/= s g‘ /(gm * DCR) /(Rth+RCSSP)
l \7a»< 0202 1% VK <7 csn_tb_veesa 48
1 2 VSPP_1b_CPU_R VSP_1b_CPU el 3
13 VCCSA_SENSE[ > 1b CPU | ALL S B
- ] § ogs E T (S) Tobk Sloeeao etk
0_0402_5% RDRPSP S 28 S 3 i 'IOOK,O 1% (04F03RC
s PCI5 PRI7 o ¥ E 5 R H
1000P,M02750V7q 1K_0402 5% 13 I I
. VSSSA SENSE[ > 1 2 VSNN_1b_CPU_ R 1 VSN_1b_CPU syl 23 55K 1b_vocsa TG
0_0402_5% 1 i s PRI9
@ PGB D = 12K_0402_1%
+VCCGT PRI0  2200P_0402_50V7K CSP_1b VCCSA s CSP 15 VOCSA R +3V/.
1 S 3
1 2 < SOk 0402 1% 1 2 2
PRITT mo,oAch%l PRI 65|K 0402_1% TER0%0Y 1% <3 - 3
1 2 VSP_2ph CPU PRIT2 PRI5 Tl gy
15 VCCGT_SENSE[ > 88
B 00402 5% i 10K_0402_1% gg‘
) 0402 5% o o
15 VSSGT_SENSE @7 ‘P;:O'SP 0402 50VTK 1 003 1% “ TE%
1 2 1 2 :f i VSN 2ph CPUR 1 ~ s~ VSN_2ph_CPU F___>VR_PWRGD 36
RIOUT@GT: PRITe V100 0402 1%
0_0402_5% 1
U23e =22.1K PRI23 o BT +1.0V_VCCST
U22=25.5K  PRI23 3300P_0402_50V7K i
UE@ PRI23 close to the longer distance phase (81208 or 81210
221K 0402 1% PRI9 2 Alezt,Data, Clk. e ‘ !
o) 49.9_0402_1% ]
oy PRI21 fmrmemifmimimim
82 H
2= bl 1 2 s FE® N
oo RIOUTRGT . 2( | El o o VR_ON EX N vl i
RPH@GT: s ¥ 5 { ) 0402 5% R H
U23e = 130K PRI30,PRI38 . 470P_ 0402 S0ue 2 e |l B WMLIb CPU s (5 | g [
U22=84.5K PRI30,PRI38(De-pop) | e o =l | Bl 3 [F 8 1
= RVON I |
U23E@ U23E@ §°'°se, toVGTl choke PRI23 U22@ °F = | e @& o S . PRI24 @
PRI30 PR o ] = 255K 0402 6 | ©g ; PCI4 ! 110_0402_1% PR
130K_0603_1% 130K_0603_1% S ! PHR ] - os o ol 0.1U_0402_25V6 & 75K nsua 1%
le) @) N | THERM_ 20K 5% 0402 B ﬁ%“ 5 S H h SRR ﬁ/\/\,—GCSP 1a_VCORE_R
o L’ffé%a.i ::lsift?;s::e oS ] Pon | @2 §EZS557 S‘E‘Eé g HN - ] ! | —vRHoTH
2l 15P_0402_50V8J # NCP81208-MNTXG_QFN48_6X6 L EgzezzoE P EE [ 1 T 0402_1%
3 prie OCP for VGT B I 10UT 2ph CPU 55 2923883 36 S pCI7 X 2
H H 165K 0402_1% | 75K 04021 N 2ph CPU 10UT_2ph> = 8 = PWM_1b 55 PRIGS 499 0o (] —f == 330P_0402_50V7K( = CSN_1a_VCORE_NTC “
4 CSP1_VGT1 1 a2 139 PCI16 B_2ph CPU__ EL;FOUUP" D“V‘Eu 34 SCLK_CPU 157 @0 D402 5% VR_SVID_CLK 151 |2 & o h
- 1T 12.4K_0402_1% J_2200P_0402 BOV7K_COWP_Zph CPU _2ph SCLK "33 —ATERT# CPU 1 2 ° ROALERTH 3 o iClose to VCORE choke
48 CSP2 VGT2 PCI18 = PCI19 <BOM Structu 1 2 ILIV_2ph CPU COMP_2ph ALERT# 35 —SDI0 CPU_pRI0 T 5582 10 0402 1% RSVID_DATA 5PRI42 b4 PHI3 ¢
! 820P_0402 50V7K | 82P_0402_50V8J ‘r CSCOMP_2ph CPU ILIM_2ph SDIO 37 VR HOTLF _PRIAT1 X )X X 2 100 0402 1% Svib L 59K_0402 1% ) }100K_4402_1% NCP15WF104FO3RC
CSSUW_Zph CPU CSCOMP_2ph VRHOT# 53— " murqacpy |1 2 sa i
4 CsN2 VaT2 r '\2’\&' CSREF 2ph CPU ggg‘é:‘:"fgx e 2o CSP a VCORE 1 R
- D PRm SRR CSP2 2ph CPU - 12728
® CSNTVGTT ] N r;i‘l C3PT 20h CPU 7o | OSP2.2ph SN_1a [57—TW 1a CPU <__JOSN_ta VCORE 4
- 100402 1% B s TSENSE, 2ph CPU R 1 Z TSENSE _2ph_CPU 11 | CSP12oh o = ILIM_1a |55 COMF‘ |a _CPU
e e o PRIGS 0.04025% | 7 Z 12| [SENSEXRY  £.03 B[
o oo i i PRI46 < OIEE&Y~—@ | aaooP 0402 50V7K 7 - PCI27
g b ] 8 : B+ ik os02 1% |2 BOKRINE -2 21 Il VSN 1a CPU_R PCI25 PCI29 | 1000P_0402_50V7K
| oS 3 RI4g 5 ©B85SE33557, 15P_0402 50v8J| [ 1500P 0402 s0V7K
For U22: 2 249 ol 1.9K_0402_1% PCI28 | o 00222888020 s PRI49 PRISO PRIS1
PRI43=De-po, e Mmemem, O S = : 0.1U_0402_25V7K -2 SECaafl<ar> 1K_0402_1% 100_0402_1% -
For Uz3e: pop CSP1_VGT1 H ar i o PCI30 leloloh] RDRPSP VSN 1aCBU \ 1 2 1 2 1 2 D PRI52 3
PRI43,PRI38=Pop cspz vare ! PHMZ 2‘2’0402"% H § o010-piozS0wT N B g K PCI31 00402 5% < JVSSCORE SENSE 15 BasK oz
| PRBE VA6 2K 0402 1% ¥ S| 6l | Rbbp! 1000P_0402_50V7K: @ — o c
S = Close to VGT1 MOS +5VS &l Bl | P
o PRISS < | “pRiss U@
yso—t A2 g 2.0402_1% g Pl | FEER PRIS6 U2IE@ \2 1K 0402_1% PRIS7
For U22: v 1 2 > bl | ki 1.87K 0402 1% 2VSP falCPU R 1 < VCCCORE SENSE +VCCCORE
PRI47=2K, PRI54=De-po) PRI116 1K 0402_1% 3 F) EEEP]
-pop U@ e 3 =2 | BRBE VSP 1afoPut || 2 1 0_0402 5% 1 2
For U23e: For U22: o o i Lrrre 2.1R70%02 1% @ PRIS8 100_0402_1%
PRITPRISS=2K PCI23-De-pop 472my/120un=3. 933K PCI33 g 2% N 1000P 0402 50V7K LPJzz@ PRI61
! : _ z3
For U23 Active Pointl10 degreeC = 4.206K s ovek ] 5| Ey o 02 5% —rr
PCI23= S & TSENSE_1ph CPU 1 2 PRI115=2.1K Zgégé U22 Load 1ine@VCORE= 2.35m
o For U23e -
U22  OCPEGT= 40A <8 B pdes S s PRIL15=1.87k [O7K 04021} Egl;zsii\;%OiEifeA@l\EKCORE: 2>i};156
RLIM@GT=12.4K --->PRI39 = el s —T > 3 H bt i _ _l
U23e OCP@GT= 62A a8 Fa_tacru o g : o b RDRPSP@VCORE=1.87K >PRIS6
= - T3 H 2 1% 15WF .
RLIM@GT=12.4K >PRI39 /E;'w Rl H] | o3 00K_0402_1% NCPISWFI4FO3RC | o ppmcn [0 151« (RPHSP4RCh+RCSSP) L
§ S o : o3 *
_ o . Fsw for CORE & S | | S i T2 / (gm DCR) /(Rth+RCSSP)
RLIM= IoutLIMIT Load line/10 3 S g ] I N Close to VCORE MOS
S B
U22  IccMAX@GT= 31A NCP81208 Operating Frequency Rosc=24K N
RICCMAX2ph= 48.7K --->PRI63 I/A and GT are 450KHz and SA is 450KHz g s - ICCMAX@VCORE= 28A
U23e TCCMAXGGT= S6A 472mv/120ua=3. 933K RICCMAXQVCORE= 87.6K --->PRI64
RICCMAX2ph= 87.6k >PRI63 RICCMAX2ph : Active Pointl10 degreeC = 4.206K :
For U22:
- .
RICCMAX2ph= (IccMAX2Ph+32)*200K Ohn/ 127 52;363;232 7 FECCHRXEVCORES  LectAXT2U/10un/52h
PRI63=90. 9K
U22  Tout@GT= 31A IOUTSP@VCORE= 282
RIOUT@GT=25.5K  --->PRI23 Syl ac RIOUTSP@VCORE=64.9K --->PRI42
U23e Tout@G 56A I
RIOUT@GT=22.1K —-->PRI23 debuge setting RIOUTSP= 2V/(gm* (Rth+RCSSP) * ICCMAX*DCR
/ (RPHSP+Rth+RCSSP) ) N
RIOUT= 2* RLIM /(10 *IOUTICCMAX * Load line
 E— N
22 d 1ine@GT= 3.1 PuMe 2o CPU- 48 OCP@VCORE= 35A
U, Loa ine@GT= 3.1lm L RLIMSP@VCORE=33.4K —-->PRI53
PWM1_2ph_CPU 48 .
RPHEGT=84.5K ———>PRI30,PRI38 -2en s
U23e Load 1ine@GT= 2m RLIMSP= 1.3V/(gm* (Rth+RCSSP) *IoutLIMIT*DCR
RPHE@VGT=130K --—>PRI30,PRI38 / (RPHSP+Rth+RCSSP) )
Load line= (RCS2+(RCS1*Rth/(RCS1+Rth)))
*IOUTTOTAL * DCR/RPH
[Fitte
NCP81208
e Goument Number oV
01
FiCH Tiday, August 07, 20T et S
T T 7 T ) T [ T 5
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CPU POWER STAGES

EMI@ PLI2

+19VB_Vcore 5A 2120 25M 0805 2P o
. . . . . . . 1 2
$ 3 3 k3 £
E . gl ¢ ce | 5| g
| =z g | 2| s2|zg| 8 1
sa| sam| 3a ge o8- 84- 8.2 |2
gE—o8— pE=poE=— 2§03 & 8
39 T2y T2 TEY g2 Ba kB &3
PR Poiz =7 A A g
P20 L 020 0609 16Tk
1 28¢ 1
ul pRiite ~
g 00603, 5%
8 UG VCORE 2UG VOORE R4
- Pals
L — MDU1516URH_POWERDFNS6-6-5 VCC_CORE
NCP81253MNTBG_DFN8_2X2 i, FSW=450kHz
8 -
st o |2 0.24UH_22A +-20% 7XTX3_M +VCCCORE DCR 1.19 mohm +/- 5%
TYP
2 7 LX_VCORE Hngyynl)
47 PWM_ta_CPU > PWM sw T T H/S Rds(on) :11.7mohm , 14mohm
DAVON_3 3 2 i s :
+5VS DAVON_3 [y ano 2> . y : g, L/S Rds(on) :2.7mohm , 3.3mohm
4 Vvee  Q DRVL Pa7 ;‘ ‘PC\QD @
> w0 EMI e
- 5 @pmn@ CSN_1a_VCORE a7 5
PCI4g | ] 471206 5% 3P
2.20_0803_16V6K La veoRe 4 2 2
2 g
H [SNB_VCORE 'CSP_1a_VCORE_R 47
s
I b @EME Desigrators
g POIds
& |  680P_0603_S0V7K
E
g
VCCGT (2 phase)
FSW=450kHz
DCR = 1.19 mohm +/- 5%
TYP MAX . . . . o iy vGT
H/S Rds(on) :11.7mohm , 14mohm X ox | o% I I
L/S Rds(on) :2.7mohm , 3.3mohm %5 %é 8% | g8 g2 g2
EMI@ PLIt B+ Eor o et Pet Pet] Pg
2120 250 005 2P e§== I gEgE— 35— 8%
+19YB VGT 1 =3 T el 8o 8s 32 g9
230 Ca'n| 23 23 234 23
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Remark:
1. Switching frequency setting:(Ton pin)
Fsw=(Vin-0.5)/(2*Vin*Rton*3.2p)
=448Khz

4.Current Limit threshold setting
Rocset= (lvalley * Rds(on) + 40 mV) / 10uA

|_ripple=(20-1.028)*1.028/
(448Khz*0.22u*20)=9.89A

Date: Friday, August 07, 2015
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3.PWM-VID Spec and component Values 2. Soft-Start:(SS pin) +VGA_CORE(jnder GPU Core B2-64 k
ui?pgge (Internal) is 0.7ms (PC18 OCP=54A/2-27A per phase o . . . . . E G2 2 6 g pgc age
PWM-VID Spec Config A [Conmo 8] | SS time(External): (PC18 pop) Ivalley=27A-9.89A/2=22.055A EAS-ERET AN R AN AN -t an- ali
Vmi 0.6V 06V Tss=(Css*Vrefin)/Iss+2.3ms 2 2 2 3 2 a a o ¢ 8%
min : : =0.01U0.9V/5uA+2.3ms=4.1m3 | gide MOS:TPCAB06S5 L-side MOS:TPCA8057 8= 8 8 8 &+ &+ &+ &+ &+ &
Vmax 12v 12v Rds(on): Rds(on): UG e el =t L T B B
Vboot 0.875V | 0.9V 11.7mohm@Vgs=10V  2.0mohm@Vgs=10V 5 3 3 5 3 3 3 3 3 3
9.4mohm@Vgs=4.5V 2.6~3.2mohm@Vgs=4.5V
Voltage step 6.25mV 6.25m Id :16A@Ta=25 degC Id :42A@Ta=25 degC x x X x
$
N of Voltage level 96 96 22 | 22 | 38 | 5@
- OTI-| OTI| OTI| OT)
Rrefad] PR806| 39K 20K Choke: 0.36uH (Size:10*10*4) ey7] By EaT] O
Rdc=1.1mohm +-5% S S ST 9
Rreft PR803 39K 20K Heat Rating Current=30A of 2% 29 29 2
Rboot PR805 1.5K 2K Saturation Current=50A 3
Rref2<PR20+PR 1PF§809 30K 18K C=3*330uF (9mohm)=990uF <
= + Vripple=Iripple*ESR(min)=9.89A*3mohm=29.67mV
PRe&12| 1.5K 0 +VGA_CORE \car GPU Core
C PC829|  1.5nf 2.7nf 5.0penVReg Configurations:(PSI pin) = S - - s - =
Operation phase Numb@&SI Voltage setting %g §°>°- %; gg g; %5 §°>°-
S - - - - - -
Vboot=Vvref*Rref2/(Rref1 +Rref2+Rboot) T phase with DEM | 0V 10 0.8V | £ eorlegr @gr egm| €0 &
i PWM VID and Output voltage control . — § § § § § § §
Rt=Rrefadj // (Rboot+Rref2) 1.Boot mode , 1 phase with CCM 1.2Vto 1.8V 3 3 3 3 S 3 3
Vmin= Vvref*[Rref2/(Rref2+Rboot)]*[Rt/(Rref1+Rt)] g-ﬁtandb‘y mgde (don't support) Active phase with CCNI 2.4V to 5.5V 5 : ] ; ] ] 3
.Normal mode
Vmax=Vvref*Rref2/[(Rref1//Rrefadj)+Rboot+Rref2] 6
Vout=Vmin+N*Vstep
Vstep=(Vmax-Vmin)/Nmax
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Version change list (P.I.R. List) Page 1 of 1
or PWR
Item | Reason for change PG# Modify List Date Phase
1 For cost down Change 0 ohmn to short pad 2015.04.22 SIvV
2 Layout space for RF solution P40 Change PQ302 to AON7506 3X3 for RF solution 2015.04.22 SIv
3 Change +1.0VS_VCCOPCP solution P45 Use NB681 IC for 1.0VS_VCCOPCP 2015.04.22 SIV
4 Down size P40 Change PC314 from 2.2u_0805 to 2.2u_0603 2015.04.27 SIT
. Change PRI7 to 1k and PCI8 to 2200p and PRI14 to 68.1k and
6 CPU transient P46 PCI11 to 3300p and PRI20 to 470 ohmn and PCI18 to 820p 2015.04.27 SIT
and PCI26 to 0.22u and PCI24 to 3300p
7 Combin VCIN1 function to charger IC P39 UM mount PR217 PR223 PR221 PQ203 2015.04.27 SIT
8 EMI reguest P48 Reserve PC1435 PC1436 PC1437 2015.04.27 SIT
9 RTC circuit P38 Reserve PR107 2015.04.27 SIT
10 RF rguest P45 VR_PWRGD reserve PCI36 on 2015.04.27 SIT
11 change highside mos for cost P40 P42 Change PQ305 PQ306 PQ501 to AON7508 for main source 2015.04.27 SIT
12 EMI reguest P46 Add PCI36 for VR_PWRGD 2015.05.29 SIT
13 Change RTC Voltage pag Change PR105 form 1k to 1.5k 2015.06.03 SIT
14
Change CPU C and R P46 Change PRI30 to 86.6K PCI19 to 82P PRI42 to 59K PCI21 to 8200P 2015.07.14 VT
15
16
17
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Version change list (P.I.R. List) Page 1 of 1

Item | Reason for change Pc# Modify List or HW Date Phase
1 Analog G-enseor bypass to EC 36 | Remove RV18,RV23,RV27 2015/03/18|  SIV=>SIT
2 Reserve OC pin of U9,U10,U12 35 | Add R181,R213,R185 and reserve 2015/03/18| SIV=>SIT
3 Audio codec power plant correction 30 | Add RA9(0ohm 0603) to +1.8V power plan for +IOVDD_CODEC option 2015/03/18| SIV=>SIT
14 | 1. %han \(—:}F%Cé%\? er%rR short pad to 0 ohm and add RC115(0ohm) to 3VALW
i or + option.

4 For solve hang up logo issue 9 | 2.Add RCT16(05hm) to HDA SDOUT 2015/03/18|  SIV=>SIT
5 Add clip pad and capacitor for RF request 33 | Add CLIP1~CLIP11,C1212,C1213,C1217,C1218 2015/04/16| SIV=>SIT |
6 1.Remove CD10,CD12,CD14,CD17,CD5,CD6,CD7,CD21

Delete capacitor for RF requestment 18 | 2Add CD21, CD31,CD32(10U 0402) leave them em pty. 2015/04/16| SIV=>SIT

3.Change CD13 CD15,CD16,CD18,CD19,CD20 of pakage from 0603 to 0402.

For 2+3E power 17 | Modify +1.0VS_VCCOPCP power 2015/04/20|  SIV=>SIT

20 | 1.CV36, CV37 modify to 12pF
8 Crystal vendor recommend load capacitance 10 | 2.CC4, CC5modify to 15pF 2015/04/20|  SIV=>SIT o
10 | YC2(32.678kMZ 12.5PF) change to 32.678kMZ 9PF and CC4,CC5 change to 8.2PF

10

9 For ESD requestment 36 Add CA46,CA47,CA48,CA49 and reserve 2015/05/12|  SIV=>SIT
10 Crystal vendor recommend load capacitance 20 | CV36, CV37 modify to 15pF 2015/07/13|  SIT=>SVT
]
14 ;_.Eg;noa/e e ?(CSZ fCC5306O3 0402
For RF requestment 14 . chan akage form to
11 q 5 | 5+3V18V°HDA nét change to +3VALW 2015/07/13|  SIT=>SVT
12 for MFG requestment remove co-lay gg Remove R196,R222,L13,L15,R227,R229,L17,L18,LH8,LH9,LH10,LH11 2015/07/13|  SIT=>SVT
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