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. O --> Means ON
Voltage Rails X --> Means OFF J—
Jsye STATE SLP_A# | SLP_S3# | SLP_S4# | SLP_S5# | VM PWRON| EC_ON | SUSP# |
Power Plane +3Vs Full ON HIGH HIGH HIGH HIGH ON ON OoN
+VCC_CORE
- S1 (Power on) HIGH HIGH HIGH HIGH ON ON oN
+VCC_GT
+1VALW 1.2 +VCC_SA S3 (Suspend to RAM) LoW LOW HIGH HIGH OoN OoN OFF
+1.2V +vcec_I0
+3VALW - S4 (Suspend to Disk) LOW LOW LOW HIGH ON ON OFF
B+ +0.6VS .
+1.8VALW +VGA_CORE S5 (Soft OFF) LoW LOW oW LoW OoN OoN OFF
+VCC ST M
+5VALW A +1.5VsS
State +0.95VS_VGA
+1.5VS_VGA
+1.8VS_VGA SMBUS Control Table
+3VS_VGA
Main WLAN Thermal [o/4 Security
SOURCE vGA BATT SODIMM | wiMAx Sensor PCH Module | ROM LAN PHY
S0 (0] (0] (0] 0 EC_SMB_CK1 IT8586E ,
EC_sMB pa1 | +3vL X 14 X X X X X X X
- - +3VALW
s3 o o (0] X EC_SMB CK3 | IT8586E x
3vs )4 X X X \'’4 \'’4 X X
HC_SMB_DA3 3V +3Vs_VeA +3vs | +3v_pch
S5 S4/AC Only (o) (o) X X PCH_SMB_CLK PCH
PCH_SMB_DATA X X \74 \74 \74 \74 X
+3V_PCH +3VS +3VS +3VS X +g/s +3Vs
S5 sS4 “
(0] X X X PCH_SMLO_CLK| PCH
Battery only PCH_SMLO_DAT| o0 b X X X X X X X X v
- +3VALW
S5 sS4
AC & Battery X X X X
n' x1i
don't exist HSIO Port USB2.0 Port
Port Device Port Device s
1 USB3.0 port (On Board) 1 USB port (On Board)
2 USB3.0 port (On Board) 2 USB port (On bBoard)
3 USB3.0 port (Docking) 3 USB port (Docking)
4 USB3.0 port (Sub Board) 4 USB port (Sub Board)
5 PCIE (GPU) 5 Smart Card
6 PCIE (GPU) 6 BT
7 PCIE (GPU) 7 Camera
8 PCIE (GPU) 8 Finger Printer
9 PCIE (LAN) 9 WWAN
10 PCIE (Card Reader) 10 Touch Panel
11 SATA express (PCIE)
12 SATA express (SATA)
13 PCIE (WLAN)
14 N/A
15 M.2 (PCIE)
16 M.2 (SATA) ¢
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SKL_ULT

UC1A
CPU_DDIL_NO 47 CPU_EDP_TX0-
43]  CPU_DDII_NO L BRhy ESS | ooin_mxno EDP_TXN[O] |22 S5 CPU_EDP_TX0-  [52]
43]  CPU_DDIL_PO ) Eo5| DDIL_TXP[O] EDP_TXP[0] [5z CPU EDP XL CPU_EDP_TX0+  [52]
MINI DP 43]  CPUDDILNI CPU P Fag | DDIZ_TXN[L EDP_TXN[] [ SFUEBETT CPU_EDP_TX1-  [52]
43]  CPU_DDI1_P1 PUDD F253| DDII_TXPI1] EDP_TXP[1] [, CPU EDP TX2- CPU_EDP_TX1+  [52]
43]  CPU_DDIL_N2 CPUDDIT P Ga5 | DDIL_TXN[2 EDP_TXN[2] [g3 CPUEDP TX2F CPU_EDP_TX2-  [52]
43]  CPU_DDI1_P2 <50 P26 | DDII_TXP[2] EDP_TXP[2] [y CPUEDP TR CPU_EDP_TX2+  [52]
43]  CPU_DDIL_N3 CPU OO P Goe | DDIL_TXN[3 EDP_TXN[3] [557 CPU EDP TX3T CPU_EDP_TX3-  [52]
43]  CPU_DDIL_P3 DDIL_TXP(3] EDP_TXP[3] CPU_EDP_TX3+  [52]
CPU_DDI2_NO CPU_EDP_AUX#
46]  CPU_DDI2_NO CPU DDIZ PO ggg DDI2_TXN[O oDl Eop EDP_AUXN Eﬁg CPU EDP AUX CPU_EDP_AUX#  [52]
46% CPU_DDI2_PO CPU DD g5 | DDI2_TXP[O) EDP_AUXP CPU_EDP_AUX [52]
46]  CPU_DDI2_N1 5 5 DDI2_TXN[1]
DOCKING & D-SUB 46% CPU_DDI2_P1 gDﬁ ,_D\gg DDI2_TXP[1. EDP_DISP_UTIL 852
46]  CPU_DDI2_N2 50 5 DDI2_TXN[2)
46]  CPU_DDI2_P2 233733 ggg DDI2_TXP[2 DDI1_AUXN fgg BB}E}Q&Q DDIPI_AUXN  [43]
46]  CPU_DDI2_N3 P DO a1 | DDIZ_TXN[3 DDIL_AUXP [—Eg BOIP7 AUXN DDIPI_AUXP  [43]
46]  CPU_DDI2_P3 — DDI2_TXP(3] DDI2_AUXN |~Fzg BOIP5~AURE DDIP2_AUXN  [46]
DDI2_AUXP [—5zs - DDIP2Z_AUXP  [46]
DISPLAY SIDEBANDS ggg,:ﬂig 7546
DDIP1 CTRLCLK 113 - I
MINLDP [4345]  DDIP1 CTRLCLK é DO CTRIBATA L1z | GPP-E18/DDPB_CTRLCLK Lo DDIPL HPD
[43.45]  DDIPI_CTRLDATA GPP_E19/DDPB_CTRLDATA GPP_E13/DDPB_HPDO 7 DOIPZ APD g DDIPL_ HPD  [43,45]
44]  DDIP2 CTRLCLK DDIP2_CTRLCLK N7 GPP_E14/DDPC_HPD1 5 DDIPZ HPD  [46]
DOCKING o] 5 DDIP2_CTRLDATA Ng | GPP_E20/DDPC_CTRLCLK GPP_E15/DDPD_HPD2 o
[44]  DDIPZ_CTRLDATA GPP_E21/DDPC_CTRLDATA GPP_E16/DDPE_HPD3 |10 CPU EDP HPD
N GPP_E17/EDP_HPD [— —_— <__] CPU_EDP_HPD [52]
N% GPP_E22/DDPD_CTRLCLK R12 ENBKL
GPP_E23/DDPD_CTRLDATA EDP_BKLTEN [T FeH ESEPWH ENBKL  [77]
. RCL 5 EOP_COMP 52 EDP_BKLTCTL [j73 FCHENVED PCH_EDP_PWM  [52]
+VCC_I0 O EDP_RCOMP EDP_VDDEN PCH_ENVDD  [52]
24.9_0402_1% SKYLAKE-U_BGAI356 REV=1 1OF20
MINI-DP
+3VS
o DDIP1_HPD RC103 1 2 100K _0402_5%
EDP_RCOMP RC12 1 @n, 2 22K 0402 5% DDIP1_CTRLCLK
! M . ! . h RCI3 1 2 2.2K 0402 5% __DDIPI_CTRLDATA DDIP2_HPD RC57 1 2 100K 0402 5%
1. Trace width=20 mils, Spacing=25mil, Max length=100mils = =
2. RC1 close to MCP RC49 1 ,@., 2 22K 0402 5%  DDIP2 CTRLCLK CPU_EDP_HPD RCS8 1 2 100K 0402 5%
Trace Width=20mil ing=25mil, Max length=100mil
ace Width=20mil, Spacing=25mil, Max length=100 RC52 1 2 2.2K 0402 5% __ DDIP2_ CTRLDATA ENBKL RC59 1 2 100K 0402 5%
DDIP2_HPD : PS8338B has Int.PD 150K
DP port Enable Disable
DDPB_CTRLDATA pull-high | no connect
DDPC_CTRLDATA pull-high | no connect
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Fin Indsrisave
ALTY DDRO_D@M0)
ALBE DDRO_D@[M)
ANEE DDRO_DGE2)
ANEE DDRO_DG@ME)
ALTD DDRO_D&4)
ALBS DDRO_DG[S)
ANTD DORO_D&ER)
Blookn | ANT1 DORO_D&T]
ARTD DDRO_DGEE)
AREE DORO_D&E]
AuT DDRO_DG[10]
AusE DDRO_D&[11]
ART1 DORO_D&[12]
ARES DORO_D&[13]
AUTS DORO_D&([14]
AL DORO_D&[1E]
BESE DORO_D&[183
AWESE DORO_D&MT]
AwWed DORO_D&[18]
AYED DORO_D&[18]
BASE DORO_D&20]
AYES DORO_D&[E21]
Bag DORO_D&22]
Blook 2 DDRO_D&[23]
DORO_D@[24]
DDRO_DE2E]
DDRO_Da&[28)
DDRO_D&2T]
DODRO_D&[23]
DORO_D&28]
DORI_DERE]
©ORO_DE[BY)
DORO_DEE)
©ORO_DE[Ea)
ODRO_DE[A]
DOR0_DE[EE]
oDRO_DG[A
CORL_DE[ET
DOR0_DGEE
Blook & DORO_D@EN]
DOR0_DE[MD)
DORO_D@[41)
DORO_DE
DOR0_DE[4a]
DORO_D@[44)
DORO_D@[48]
DORO_DG[48)
DORO_D@ET)
DORO_DG[48)
CDRI_DE[H]
EBlook 8
TABLE
Pin Interleave Non-Interleave
AMTO DDRO_DQSN[0] | DDRO_DQSN]
AMG9 DDRO_DQSP[0] | DDRO_DQSP0]
Block0 | a7gg DDRO_DQSN[1] DDRO_DQSN[1]
AT70 DDRO_DQSP[1] | DDRO_DQSP1]
BAG4 DDRO_DQSN[Z] | DDRO_DQSN[M]
AY64 DDRO_DQSP[2] | DDRO_DQSP[4]
Block2 | avgo DDRO_DQSN[3] DDRO_DQSN[5]
BAG0 DDRO_DQSP[3] | DDRO_DQSPI5]
BA38 DDRO_DQSN[4] | DDR1_DQSN[]
AY38 DDRO_DQSP[4] | DDR1_DQSP[0]
Block4 | ay3s DDRO_DQSN[5] DDR1_DQSN[1]
BA34 DDRO_DQSP[5] | DDR1_DQSP[1]
BA30 DDRO_DQSN[S] | DDR1_DQSN[4]
AY30 DDRO_DQSP[6] | DDR1_DQSP[4]
Block& | ayog DDRO_D@SN[7] DDR1_DQSN[5]
BA26 DDRO_DQSP[7] | DDRI1_DQSP[5]
TABLE
Pin DDR3L LPDDR3 DDR4
BAS1 | DDRO_MA[5] | DDRO_CAA[0] | | DDRO_MA[5]
BB54 DDRO_MA[9] DDRO_CAA[1] DDRO_MA[9]
BA52 DDRO_MA[6] DDRO_CAA[Z] DDRO_MA[6]
AY52 DDRO_MA[8] DDRO_CAA[3] | | DDRO_MA[8]
AWS2 DDRO_MA[T] DDRO_CAA[4] | | DDRO_MA[T]
AYS5 | DDRO_BA[2] | DDRo_CAA[S] | | DDRO_BG[0]
AWS4 DDRO_MA[12] | DDRO_CAAG] | | DDRO_MA[12]
BAS4 DDRO_MA[11] DDRO_CAA[T] DDRO_MA[11]
BAS5 | DDRO_MA[15] | DDR0_CAA[S] | | DDRo_ACTZ
AY54 DDRO_MA[14] | DDRO_CAA[9] | | DDRO_BG[1]
AU4E DDRO_MA[13] | DDRO_CAB[0] DDRO_MA[13]
AU48 | DDRO_CASZ | DDRO_CAB[1] | | DDRO_MA[15]
AT46 DDRO_WE# DDRO_CAB[2] | | DDRO_MA[14]
AUSD DDRO_RAS# DDRO_CAB[3] DDRO_MA[16]
AU52 DDRO_BA[0] DDRO_CAB[4] | | DDRO_BA[0]
AY51 DDRO_MA[2] DDRO_CAB[S] | | DDRO_MA[2]
AT43 | DDRO_BAM] | DDRO_CAB[S] | | DDRO_BA[1]
AT50 DDRO_MA[10] | DDRO_CAB[7] | | DDRO_MA[10]
BB50 DDRO_MA[1] DDRO_CAB[8] DDRO_MA[1]
AYS0 | DDRO_MA[] | DDRo_cAB[@] | | DDRO_MA[0]
BA50 DDRO_MA[3] Not Used DDRO_MA[3]
BB52 | DDRO_MA[4] | NotUsed DDRO_MA[4]

[23]

DDR_A_D[63.0]

S

D BRA BT —Ares{ DDRO_DQ

DDR A MAO ———————————_ > DDRA_MAD.16]  [23]
R_A_MAL
DDR_A_MAZ
DR_A_MA3
R_A_MAZ
DDR_A_MAS
TDDR_A_MAG
DDR_A_MA7
DR_A_MAS
R_A_MAD
uciB SKL_utr DDR_A_MA10
R_A_MALL
AUS3 DDR_A_DDRCLKO_1866M# DDR_A_MAT2
DDRO_CKN[O] 4755 —DDRA-DDRCLKO~T556M DDR_A_DDRCLK0_1866M#  [23] DR-AMALS
DDRO_CKP(0] U5 —DBR~A~DORCLIKI-T866MF DDR_A_DDRCLK0_1866M  [23] e
DDRO_CKN[1] DDR_A_DDRCLKL_1866M DDR_A_DDRCLK1_1868M; 23] DDR_A_MA15
DDRO_CKP[1] DDR_A_DDRCLK1_1866M  [23] e
DDR_A_CKEQ —
DDRO_CKE[0] [oase——BonAChEs DDR_A_CKEO  [23]
DDRO_CKE[1] [aw/s - DDR_ACKEL  [23]
DDRO_CKE[2] [Rysg
DDRO_CKE3]
DOR A CSO# — > DDRADQSH0.7]  [23]
DDRO_CS#(0] HAtas—BBR-A—Carr DDR_A_CSO#  [23]
DDRO_CS#[1] “AT46—BBOR-A-GBT0 DDR_ACSI#  [23]
DDRO_ODT[0] [~AT43 DR A-ODTT DDR_A_ODTO  [23]
DDRO_ODT[1] DDR_A_ODTL  [23]
BAS1 DDR_A_MAS
DDRO_MA[S}/DDRO_CAA[OJDDRO_MA[S] [ag2q MRS
DDRO_MA[9)/DDRO_CAA[1/DDRO_MA[9] |~5AB7 —DDR A MAG
/DDRO_DQ([32) DDRO_MA[6]/DDRO_CAA[2J/DDRO_MA[6] [~avas DR A MAE
/DDRO_DQ(33] DDRO_MA(B]/DDRO_CAA[3J/DDRO_MA[8] [~Avves
/DDRO_DQ([34] DDRO_MA[7}/DDRO_CAA[4J/DDRO_MA[7] [~ayes DDR_A DQSO —————————————__> DDRADQS[0.7]  [23]
/DDRO_DQ(35] DDRO_BA[2]/DDRO_CAA[S|/DDRO_BG(0] [Awes {__>DDRABGO  [23]
/DDRO_DQ[36] DDRO_MA[12)/DDRO_CAA[6)/DDRO_MA[12] [gAss
/DDRO_DQ(37] DDRO_MA[L1}/DDRO_CAA[7J/DDRO_MA[L1] [~gA2e—DBDR A ACT DOR A D3
DDRO_DQ(38] DDRO_MA[15]/DDR0_CAA[8/DDRO_ACT# Dav2a——BBR-A-BGT DDR_AACT N  [23] SOR A DOSA
DDRO_DQ[39] DDRO_MA[14]/DDRO_CAA[SJ/DDRO_BG[1] P DDRABGL  [23]
/DDRO_DQ40] AU4G DI
/DDRO_DQ[41] DDRO_MA[13)/DDRO_CAB[O/DDRO_MA[13] [~AT4g o
DDRO_DQ[42] DDRO_CAS#/DDRO_CABI1}/DDRO_MA[15] [-A726
DDRO_DQ[43] DDRO_WE#/DDRO_CAB[2]/DDRO_MA[L4] U85
DDRO_DQ[44] DDRO_RAS#/DDRO_CABI3)/DDRO_MA[16] [-at22 D
DDRO_DQ[45] DDRO_BA[0}/DDRO_CAB[4}/DDRO_BA(0] [~aye1 {__>DDRABAO  [23]
/DDRO_DQ[46] DDRO_MA[2J/DDRO_CAB[S)/DDRO_MAR] [~ATz5
/DDRO_DQ47] DDRO_BA[1}/DDRO_CABI6)/DDRO_BA[1] [~AT50——D| {__>DDRABAL  [23]
DDR1_DQ[0] DDRO_MA[10]/DDRO_CAB{7]/DDRO_MA[10] 5520 DDORAMAT ———
DDRI_DQ[1] DDRO_MA[1}/DDRO_CAB[B)/DDRO_MA[1] ~ava0—DOR A MAD
/DDR1_DQI2] DDRO_MA[0}/DDRO_CAB[9}/DDRO_MA[0] (g A0 D
/DDR1_DQI3] _MA[3] BRZ7—DDR A MAT
DDR1_DQ[4] DDRO_MA4
DDR1_DQ[5]
DDR1_DQ[6] DDRO_DQSN[0 ﬁm;g
DDR1_DQ[7] DDRO_DQSP[0] [~ATgo
/DDR1_DQ[8] DDRO_DQSN[1] [FAT75
/DDR1_DQI9] DDRO_DQSP[L Bi +2.5V
/DDR1_DQ[10] DDRO_DQSN[2J/DDRO_DQSN{4] [-ager—p +3y_DDR AW
/DDR1_DQ[11] DDRO_DQSP(2}/DDRO_DQSP(4] aveo—D -
/DDR1_DQ[12] DDRO_DQSN[3/DDRO_DQSNI5] 5A50—DDRADOST ——
/DDR1_DQ[13] DDRO_DQSP[3]/DDRO_DQSP[S] [gA3g D Bl El =
/DDR1_DQ[14] DDRO_DQSN[4)/DDR1_DQSN[0] -Ay38—DDR A DOSI RD32 ROB01 RO602
/DDR1_DQ15) DDRO_DQSP[4J/DDR1_DQSP[0 ook ook 5
/ODRi— DL DDRODGSMIS)DDRI DOSM) |-As D 1@30&040275% 100K_0402_5% goxﬁmozﬁs/n
/DDR1_DQ[33] DDRO_DQSP(S]/DDRI_DQSP[1] [ga;
/DDR1_DQ[34] DDRO_DQSN[6)/DDR1_DQSN[4] Ay o N o
/DDR1_DQ35) DDRO_DQSP[6]/DDRI_DQSPI4] [av26—D
DDR1_DQ[36] DDR0_DQSN[7J/DDRL_DQSN[5] -5k DOR A DS [P p—
DDRI1_DQ[37] DDRO_DQSP(7JDDRI_DQsPls] (2228 —DORADOST v —— ~>SM_PG_CTRL
/DDR1_DQ[28] -
/DDR1_DQ[39) DDRO_ALERTH PANS0 R T DDR_A_ALERT N [23] o
DDR1_DQI40] DDRO_PAR e DDR_APARITY 23]
DDR1_DQ[41] DDR4_VREF_CA_CPU_A
DDR1_DQ[42 DDR_VREF_CA ﬁ:g; DRI VREF 5O CPU A - QPR4_VREF_CA CPUA 23] 2 Qb1
DDR1_DQ43] DDRO_VREF_DQ
/DDR1_DQ[44 PoRCH-A DORI_VREF DQ [2ASL DORAVREFDQ CPUB 7%, pprg_vREF DQ_CPUB  [24] DTCLISTMT2L_VMT3
/DDR1_DQ45) AW67 __ DDR_PG_CTRL N
DDR1_DQ46] DDR_VTT_CNTL [l ————2e e
DDR1_DQ[47] DDR_PG_CTRL DDR_PG_CTRL
SKYLAKE-U_BGA1356 20F20 ?
REV =1
ces3s RD31
0.1U_0402_10V7-K 10K_0402_5%
+12v
+3VALW +3Vs
of o
uc2 RC500
Res15 < NC1 vee & @ 100K_0402_5%  100K_0402_5%
DDR_PG_CTRL 2 @ 1 2|, nez |5 B B
0_0402_5% 3 oo e SM_PG_CTRL
T4RUPIGO7GF_SOT891-6_1X1
1
cc100
@ |,0.1U 0402 10v7K
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Pin snterteave
AFSE DDA _DGE[a)
AFE4 DDA _DGE[1)
AKas DDA _DGr2)
AKad DODR_DG)
AFSE DDRA_DG[4)
AFET DR _DGs
ArKar DDRT_DGe)
Blook 1 AMEE DORI_DEF
AFTD DDA _DGay
AFEE DDRI_DamEl
BAHTT DODRA_DG1a]
AHEE DDRI1_DEMT]
AFT DODR_DG[12]
AFES DODR_DG[13]
BAHTD DODRI_DG14]
AHas DODR1_DGE[16]
ATES DDRI1_DE&[1a]
Auas DDRI_DG[IT]
AFPBE DDRI_DG1a]
ANaE DDRI_DGE[ia]
ANaE DODRI_DG[20]
APBE DDRA_DG21]
ATEE DODR1_DG22]
Blook AUBE DOR1_DGEEa]
DDR1_DEr24]
DODRI_DG2E]
DODRI_DG2a]
DODRA_DGE27]
DODRI_DG[2a)
DDR_DG2a]
DDR1_D@pa]
COR_DGE1]
DO _DGEax]
DoR1_DGas]
DOA1_DG[a4]
DOoRY_Doas]
DOR1_DGae]
DoR1_DGEaT]
DOR1_Da[Ea)
Blook & | ARST DOA_Dafan]
AT DoAY _DE40]
AUay DDA _DGE[en]
AUas DO _Da42]
AT DDA _Da4a]
ARIE DORA1_Da[44]
APSE DDA _DG[48]
AR3ID DDA _Da[48)]
APSD DOR_Da4T])
auayT DDA 1_DG[4a]
ATET oD DG [4a]
ATIE DDR1
AU2E DORAI_DaEpEt]
AP2T DORI_D@EE2]
AN2T DDA _DEEa]
ANTE DDA 1_NGE]sEa)
Blook T APZE DDR1_DGEES]
ATER DDR1_DG[68]
AUz DDA BT
Aauzy DDRI1_DGsa)
ATE DOR_DGE[Ea]
AMNIZE DR _DG[ea]
AP DOR1_DGpat]
APV DDR1_DGe2]
AamMzl DDA _DGE[E3]
TABLE
Pin Interleave Non-Interleave
AHes || DDR1_DasN[o] || DDRO_DASNE2]
AHes || DDR1_DasP[o] || DDRO_DQSP2]
Block1 | aggs || DDR1_DQSN[1] || DDRO_DQSN[3]
AG70 || DDR1_DasP[] || DDRO_DQSP[3]
ARes || DDR1_DasN[2] || DDRO_DasNE]
ARs5 || DDR1_DasP[2] || DDRO_DQSP[E]
Block3 | aRgq DDR1_DQSN[3] || DDRO_DQSN[7]
ARs0 || DDR1_DasP[3] || DDRO_DQSP7]
AT38 || DDR1_DasN[4] || DDR1_DaQsNp2]
AR38 || DDR1_DasP[4] || DDR1_DQSP2]
Block5 | at32 DDR1_DQsSN[5] | | DDR1_DQSN[3]
AR32 || DDR1_DasP[5] || DDR1_DQSP[3]
AR25 || DDR1_DasN[s] || DDR1_DQSN[E]
AR27 || DDR1_DasP[E] || DDR1_DQSP[6]
Block7 | ar22 || DDR1_DQSN[7] || DDR_DQSN[7]
AR21 || DDR1_DasP[7] || DDR1_DQSP7]
TABLE
Pin DDR3L LPDDR3 DDR4
Avas DDR1_MA[6] DDR1_CAA[O; DDRA1_MA[5]
AP50 DDRI_MA[9] DDR1_CAA[1 DDR1_MA[9]
BA4S DDR1_MA[6] DDR1_CAA[2] DDRA_MA[8]
BB48 DDRA_MA[8] DDR1_CAA[3] DDR1_MA[8]
AP48 DDR1_MA[T] DDR1_CAA[4] DDR1_MA[7]
AP52 DDRI_BA[2] DDR1_CAA[S; DDR1_BG[0]
ANS50 DDRA_MA[12] DDR1_CAA[S;] DDR1_MA[12]
AN4B DDRA_MA[11] DDR1_CAA[T; DDR1_MA[11]
ANS53 DDR1_MA[15] DDR1_CAA[S] DDR1_ACT#
AN5Z DDR1_MA[14] DDR1_CAA[9; DDR1_BG[1]
BA43 DDR1_MA[13] DDR1_CABI[0;] DDR1_MA[13]
AY43 DDR1_CAS# DDR1_CAB[1. DDR1_MA[15]
Avas DDR1_WE# DDR1_CABI[2] DDRA_MA[14]
Awas DDR1_RAS# DDR1_CAB[3] DDR1_MA[16]
BBa4 DDR1_BA[0] DDR1_CAB[4] DDR1_BA[0]
AY47 DDRI_MA[2] DDR1_CABI[S; DDR1_MA[2]
BA44 DDR1_BA[1] DDR1_CABIS; DDR1_BA[1]
AW4E DDR1_MA[10] DDR1_CABI[T; DDR1_MA[10]
AY46 DDRA_MA[1] DDR1_CAB[S;] DDR1_MA[1]
BA46 DDR1_MA[0] DDR1_CAB[9] DDR1_MA[0]
BB46 DDR1_MA[3] Not Used DDR1_MA[3]
BA4T7 DDR1_MA[4] Not Used DDR1_MA[4]

[24]

DDR_B_D[0..63]

<

SKL_ULT

ucic
R 1
BOR B A o| bor1_DolOyDDRO_DOQ1E] DDRL_CKN[O] [ANas DR B DDROLKO 1o0om: DDR_B_DDRCLKO_1866M#  [24]
R “AKes | DDR1_DQ[1}/DDRO_DQ[17] DDRI_CKN[1] [“Ap45—DDR B DDRGIK0T568M DDR_B_DDRCLK1_1866M#  [24]
R B AK64 | DDR1_DQI2J/DDRO_DQI18] DDR1_CKP[0] [~Apzg BOR B DDRCLKI T866M DDR_B_DDRCLKO0_1866M [24)
BOR ‘AF66 | DDRI1_DQI3J/DDRO_DQI19] DDR1_CKP[1] — = DDR_B_DDRCLK1_1866M  [24]
DDR1_DQ4J/DDRO_DQ[20]
:Eg; DDR1_DQ[5)/DDR0_DQ[21] DDR1_CKE[0] %@ DDR_B_CKEO [24]
AKe6 | DDR1_DQ[6]/DDRO_DQ[22] DDRI_CKE[1] [“3nz2 DDR_B_CKEL  [24]
AF70 | DDR1_DQ[7)/DDRO_DQ[23] DDR1_CKE[2] :&,53
AFey| Dor1_oofyoono oot ooR Cief ERRI
AH7L] DORIZDQ[IOVDDRD_DO[26 DDR1_Cs#{0] (2042 D3R B30 DDR_B_CSO0#  [24]
‘AF71 | DDR1_DQ[11)/DDRO_DQ[27 DDR1_CS#[1] DDR_B_Co14 [[22:]]
DDR1_DQ[12)/DDRO_DQI[28] DDR1_ODT[0] B _B_ DR BEMAGE———
AFeo | DORIZDQLI3IDDRO D29 DOR1-ODT]] [AW4Z__DDRB ODTI DDR_B_ODT1  [24] M
“AHiGo | DDR1_DQ[14J/DDRO_DQ[30] AY48 "
‘AT66 | DPR1_DQ[15]/DDRO_DQ[3L DDRI1_MA[5)/DDR1_CAA[OJDDR1_MA[S] [Ap50 A
AUG6 | DDR1_DQ[16]/DDRO_DQ[48] DDRI1_MA[9)/DDR1_CAA[1J/DDRI_MA9] [ga3g R B MA
AP65 | DDR1_DQ[17)/DDRO_DQ[49 DDR1_MA[6]/DDR1_CAA[2]/DDR1_MA[6] Egzg R B WA DDR_B_DQS#0 e > DDR_B_DQS#[0..7]
-ANGs | DDR1_DQ[18//DDRO_DQ[50) DDRI1_MA8)/DDR1_CAA[3J/DDRI_MA(8] [Apas R B VA DORBE DO
ANGs | DDR1_DQ[19}/DDRO_DQ[51] DDRI1_MA(7)/DDR1_CAA[4J/DDR1_MA[7] [~ap5o RBBGO o7
APe6 | DDR1_DQ[20/DDRO_DQ[52] DDRI_BA[2J/DDR1_CAA[S|/DDR1_BG(0] [~“ANzg BRE-MALS > DDR_B_BGO  [24] DR B D07
AToe | DDR1_DQ[21)/DDRO_DQ[53 DDRI1_MA[12)/DDR1_CAA[BJ/DDR1_MA[12] [an3s R B DOSE
AU65 | DOR1_DQ[22]/DDRO_DQI[54] DDR1_MA[11)/DDR1_CAA[7]/DDR1_MA[11] [“AR53 ST
‘AT6: | DDR1_DQ[23]/DDRO_DQ[55 DDRI_MA[15/DDR1_CAA[BJ/DDRI_ACT# DaNZy R ; DDR_BACT_N  [24] BREDOSH
AUGL| DDR1_DQ[24]/DDRO_DQ[56) DDR1_MA[14]/DDR1_CAA[9]/DDR1_BGI1] DDR_B_BGI  [24] TOREDOST
AP§0 | DDR1_DQI[25/DDRO_DQ(57] BA43 —_——
ANgo | DDR1_DQ[26]/DDRO_DQ[S8] DDR1_MA[13)/DDR1_CAB[OJ/DDR1_MA[13] [ava3
ANG1 ] DOR1_DQ[27)/DDRO_DQI59)] DDR1_CAS#/DDR1_CAB[1/DDR1_MA[15] Avzs—BDR B MAIA
AP61 | DDR1_DQI[28)/DDRO_DQI60] DDRI_WE#/DDR1_CAB[2J/DDR1_MA[14] Fawaz—DOR B MATE
AT60-| DDR1_DQ[29)/DDRO_DQ[61 DDR1_RAS#/DDR1_CAB[3/DDR1_MA(16] [-55z4 R_B_DQSO "> DDR_B_DQS[0.7]
AU60 | DDR1_DQ[30J/DDRO_DQ[62) DDR1_BA[0J/DDR1_CAB[4/DDR1_BAS)] [aya7 > DDR_B_BAO  [24] DR B DOST
AU40 | DDR1_DQ[31}/DDRO_DQ[63] DDR1_MA2)/DDR1_CABIS)/DDR1_MA[2] [~gaz R 5 DOS?
At40 | DDR1_DQ[32)/DDR1_DQI16] DDRI_BA[1]/DDR1_CAB[6]/DDR1_BA[L] Awaq > DDR_B_BAL [24] 053
AT37 | DDR1_DQ[33)/DDR1_DQ[17 DDR1_MA[10J/DDR1_CAB[7}/DDR1_MA[10] [avz DR B DOSA
AU37| DDR1_DQ[34J/DDR1_DQ[18] DDR1_MA1/DDRT_CAB[8/DDRT_MA(L] gz TOREDOSE
AR40 | DDR1_DQ[35)/DDR1_DQ[19) DDR1_MA[0J/DDR1_CAB[SJ/DDR1_MA[0] [3R46DBR B MAT TOREDOSS
AP40"| DDR1_DQ[36)/DDR1_DQI20] 1_MAB] Bagr DOR B MAI DOREDOST
AP37 DDR1_DQ[37)/DDR1_DQ[21] DDR1_ MAY [ ——— e ——
AR37 | DDR1_DQ[38J/DDR1_DQ[22) AHEG
AT3a| DDR1_DQ[39)/DDR1_DQ[23 DDR1_DQSN[0J/DDRO_DQSNI2] [-AHgs—DDRB-DOST
U353 | DDR1_DQ[40J/DDR1_DQ[24) DDR1_DQSP(OJ/DDRO_DQSP[2] AGe5DOR B DOSAT
AU30-| DDR1_DQ[41}/DDR1_DQ[25) DDR1_DQSN(L}/DDRO_DQSN[3] FAG70—DOR B DOST
Ar30 | DDR1_DQ[42]/DDR1_DQ26] DDR1_DQSP[1J/DDRO_DQSP[3] [-ARss — DDR B DOSTZ
R33 | DDR1_DQ[43J/DDR1_DQ[27] DDR1_DQSN[2J/DDRO_DQSNI6] [“ARgs —BOR B DOS?
AP33| DDR1_DQ[44)/DDR1_DQ(2] DDR1_DQSP(2}/DDRO_DQSP(6] HaRgT R B DOS
AR30 | DDR1_DQ[45]/DDR1_DQ[29) DDR1_DQSN[3J/DDRO_DQSN[7] [-“ARe0 DR E D053
AP30 | DDR1_DQI46)/DDR1_DQI30] DDR1_DQSP[3J/DDRO_DQSP(7] =
AU27 | DDR1_DQ[47)/DDR1_DQI31] DDR1_DQSN[4)/DDR1_DQSN[2] 12V
ATs7 | DDR1_DQ[4! DDR1_DQSP[4J/DDR1_DQSP2]
ATo5| DDR1_DQ[49 DDR1_DQSN[5]/DDR1_DQSN[3
AUz | DDR1_DQ[50) DDR1_DQSP([5J/DDR1_DQSP(3]
AP27 | DDRI_DQ[51] DDR1_DQSN[6 o
AN27 ] DOR1_DQ[52 DDR1_DQSP[6 RC501
ANZ5 | DDR1_DQ[53] DDR1_DQSN[7] 270, 0402 5%
AP25| DDR1_DQ[54] DDR1_DQSPY7] e
ATz | DOR1DQISS RC502
AUz | DDR1_DQ[56) DDRI_ALERT# DDR_B_ALERT_N  [24] - s sm
AUz, | DDR1_DQ[57] DDR1_PAR DDR_B_PARITY  [24] DDR4 DRAMRST N L - H
‘ATs1 | DDR1_DQ[58 DRAM_RESET# —SM RCOMPO—— — 2 121 0402 19% — = ~>DDR4_DRAMRST#
DDR_B_D60 ANzz | DDRL_DOISI DDR_RCOMPIO] [~AT7y SM_RCOMPL RCO 1
DDR B D61 AP22 | DDR1_DQI6O] DDR_RCOMP[1] [~A{j7y SM_RCOMPZ RCI0 1 2100 0402 1%
DDR_B_D62 AP21 ggsi’gc o DDR_RCOMP(2]
DDR ANzl | poRt- D8 DDR CH-B
[KBL PDG]for DDR4 COMPENSATION
x 7
ey AU BOALIS 30F20 7 DDR_RCOMP[0] Pull down 121 ohm resistor
DDR_RCOMP[1] Pull down 80.6 ohm resistor
DDR_RCOMP[2] Pull down 100 ohm resistor
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+VCC_STG

RC2
1K_0402_5%
! RC3
[77.8593]  VR_HOT# ~ VR HOT# 1 2
+VCC_ST  499_0402_1%
A uciD SKL_ULT
+VCC_ST
RC61 1 CATERR# D63
1K ox Tl @ pEcr Az CATERR#
1K_0402_1% H_PECI A4
RC62 - 77 HPECI <} VR_HOTER ce5 | PEC! JAG
1@ 2 " THRMTRIP# Ce3 PROCHOT#
[30] H_THERMTRIP# > A THERMTRIP# B61 XDP_TCLK 1, &
0.0402.5%  +3V_PCH SKTOCCH — _se PROC_TCK ["565—XBp _TOT i @Tes
XDP_BPM#0 cs5 PROC_TD! =467 XDP_TDO RC517_1 2100 0402 5% @ T4
T4 XDP_BPMAL D55 | BPM#(0] PROC_TDO [~556—XDp TMS PG T
°
- 6 XDP_BPM#2 B54_| BPM#[1] PROC_TMS 559 —XDP_TRSTZ T+ @T6s
| , °
T8 OP BPVAS Co6 | BPM#(2] PROC_TRST# 0> @ Too
RC51 Ti0 - PMAL3] 856 1
oK ¢ PCH_JTAG_TCK [5eg @ T67
A su 10K_0402_5% 28 | 6PP_E3ICPU_GPO PCH_JTAG_TDI [a2g
Pt EC WAKE# SUS BaE| GPP_E7/CPU_GP1 PCH_JTAG_TDO |25
> - - GPP_B3/CPU_GP2 PCH_JTAG_TMS
[30.77]  EC_WAKE# A | _ _ITAG_ CoL
GPP_BA4/CPU_GP3 PCH_TRST# [—z2g
RC151 1 2 499 0402 1% PROC_POPIRCOMP__AT16 JTAGX
RC114 1 2 49.9 0402 1% PCH_OPIRCOMP AU16_| PROC_POPIRCOMP
RC200 1 2 49.9 0402 1% OPCE_RCOMP He6_| PCH_OPIRCOMP o
RC113 1 2 49.9 0402 1% OPC_RCOMP HE5 ggg%@gﬂ’gp
| ® < Rcs18
& 51_0402_5%
N SKYLAKE-U_BGA1356 REV=1 4 OF 20 =
-
[KBL PDG FOR DCL DEBUG]
SKYLAKE | =
W
R0C FRECH
il PROC_PROYE
rcrql] 1
3 1
§ £y o1
LAl 3 s L
i bR
L L
i LL
wo—|
& o[
[ o B
% -]“w LY &
I
g
o0 o
s
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T 3

2

Near UC16M1 UCLE SKLULT
RPCS Reverse internal 1K PU high SPI-FLASH HBUS, SHUNK
SPI_I03_16MB 1 8 SPIIO3 SPI_CLK AV2 R7 __ PCH _SMB CLK
SPI_CLK_16MB 2 7 _SPI_CIK T_MISO_TO1 AW3 | SPI0_CLK GPP_CO/SMBCLK PCH_SMB_DATA
SPI_MOSI_T00_T6MB 3 6 _SPI_MOSI_I00 +3V_SPI PI_MOSI_I00 Ava_| SPIO_MISO GPP_C1/SMBDATA |"R15—Gpp_C2
SPI_I02_16MB, ) 5 _SPLIO2 RC33 1 2 1K 0402 1% PLIO2 AW gg}g{‘ggs' GPP_C2/SMBALERT#
[ RCaa 1 2 1K 0402 1% T PI_I03 AU4 | RO PCH_SMLO CLK
33_0804 BP4R_5% P CS07 T6ME AU3 | SPI0_103 GPP_C3/SMLOCLK [yy5 PCH_SMLO DAT PCH_SMLO_CLK [60] LAN PHY
A m « SPI0_CSO# GPP_C4/SMLODATA :EM EFPoE ; PCH_SMLO_DAT  [60] 13V PCH
RC399 RC392 SPI_Cs2# TPM AOF sPio_cs# GPP_C5/SMLOALERT# [
1K_0402_1% < 1K_0402_1% ‘@ SPlo_cs2# W3 PCH_SMLICLK
GPP_C6/SMLLCLK FCHSMLIDATA
SPI- ToUCH GPP_C7/SMLLDATA PP ED3 )
- - P DOCK IDL M2 GPP_B23ISMLIALERT#PCHHOT# [FAML Resie 1 2 150K 0402 5%
44]  DOCK_ID1 GPP_DY/SPI1_CLK
- OCK_ID2 a .
] DOCK_ID2 Sk M3 | Gre_p2/spiiMISO FOR DCI USE
44]  DOCK_ID3 DOCKCAP 17 ~i| GPP_D3/SPI1_MOSI
TI7@+ DOk V5| GPP_D2V/SPIT_IO2
[44]  DOCK_IDO EC o7 Mi | GPP_D22/SPI1_I03 Av1z  LPC ADO EC and TPM Module debug port
71 EC_sCi —= GPP_DO/SPI1_CS# e GPP_A1/LADU/ESPI_I00 [5AT3—TPC ADT LPC_ADO  [77]
GPP_A2/LADI/ESPI_IO1 [~55T3—TPCADZ LPC_ADL  [77]
cLNK GPP_A3/LAD2/ESPI_I02 [~AyT>—TPCAD3 LPC_AD2  [77]
GPP_A4/LAD3/ESPI_IO3 ~ LPC_AD3  [17]
[66]  CL_CLK_WLAN CL_CLIWLAN S8 ek GPP_AS/LF Csy [BAIZ_TFCFRANER LPC_FRAME#  [77]
+3V_PCH C-LINK CL_DATA WLAN G2 | CL . X BAI1 _SUS STATH T
o RPC12 ls] gL pATA WLAN ST RSTWLANT G1| CL_DATA GPP_A14/SUS_STAT#/ESPI_RESET# »@T61
RPC12 6 CLZRST_WLAN# CLRST#
8 1 DOCK_IDO |
P o
£ 2 B KBRSTH AWLS GPP_AY/CLKOUT_LPCO/ESPI_CLK [-Aue> CHPCICIKR  RG261 e {__>cLKPCLEC  [17]
5 S —PocRTbs [77]  KBRST#[__>———=————— 222 Gpp_AOIRCIN GPP_ALO/CLKOUT LPCL [Fowiin  cLkRUNK
- SERIRQ Avil GPP_AB/CLKRUN# 1
10K_0804_8P4R_5% [7077]  SERIRQ <} GPP_ Q RC48 1 2 82K 0402 5% 5y RF@=—CVIT8
22P_0402_50V8-]
SKYLAKE-U_BGA1356 REV=1 5 OF 20 2
+3Vs
o RPC26
5 SERIR To TPM IC
2 |7 KBRST#
3 EC_SCI7 Fo SPLCLK sk +3V_PCH
0] SPI_MOSI_I00 N
L2 [Zo] SPIZMISO_101 SPLMISO_IOL PCH_SMLO_DAT __ RC30 1 2 499 0402 1%
10K_0B04_8P4R_5% [70]  SPLCSa% TPM SPI_CS27_TPM PCH_SMLO_CLK __RC29 1 2499 0402 1% |
Functional Strap Definitions e +3v peH
re=- cecbecccas Somsmsssececcccsoocccooooooooy PCH SVB_CLK | R o
: L:Disable Intel ME Crypto TLS cipher suite (no confidentiality). H PCH_SMB_DATA 2 7
H nable Intel ME Crypto Transport Layer Security (TLS) cipher ] gg:gmﬂg;’% 3 [
] h confidentiality).Support Intel AMT with TLS and Intel ' a 4 S
H n P
' Business Advantage) with TLS. ! rsccscscscccacasssescacasacscasssescacases 10K_0804_8P4R_5%
¢ GPP_C2, Internal PD 20K 4 []
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Available only for GT3/GT4 processor SKUs
VccSA System Agent Power Rail SVID
Vcclo 10 Power Rail Fixed
VceST Sustain Power Rail Fixed
VeccPLL Processor PLLs power rail Fixed
VDDQ Integrated Memory Controller Power Rail Fixed
VccOPC Processor OPC power rail (available only | Fixed
in SKU” s with OPC)
VccOPC_1P8 | Processor OPC power (available only | Fixed
in SKU” s with OPC)
VCcEOPIO Processor OPC power (available only | Fixed
in SKU” s with OPC)
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[SKL EDS]

+VCC_IO

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

H:

Embedded DisplayPort

Disabled

e R T ettt
' swvecio o g

' H

' '

' CFGO RCI05 2 . @ ._1 1K 0402 5% A CFG4 RC104 2 @ ._1 1K 0402 5%
' '

: RC201 2 . @ ,_1 1K 0402 1% H ! T RC144 2 1 1K 0402 1%
] : ]

+  L:stall. : t  *L: Embedded DisplayPort Enabled

' '
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' HE
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ucis SKL_ULT
RESERVED SIGNALS-1
TABLE
crco €68 | crop) Rsvo, e ssc [-2258 L gz @
D% Cram ReVD-TP_BB6s CFGO : Stall Reset Sequence
pe7 | CFCI2] AK13 1 _gPi3 @ - -
cFe4 £r0 | SFSt RSVD_TP_AKL3 e a——- T after PCU PLL Lock until de-asserted
Ci _TP_ L !
bes ] CFGis] B2 1 gpas @ 1: No Stall
CFG[6] RSVD_BB2 ———t .
,C: CFG[7] RSVD_BA3 BAS 1 gL @ 0: Stall
G CFG[8]
CFG[9]
F AUS 1 _gPs9 @
CFGI[10] TP5
S8 crofuy TP [FAT 1 g0 @ CFG4 : eDP Enable
G gigﬁg} 1: Disabled
He3 | crona RSVD_DS |22 g g 0: Enabled
CFG[15] RSVD D4 gy @55
E RSVD_B2 ["c5 1 @5 g
F%: CFG[16] RSVD_C2 . -
CFo[17] B 1 gt @ CFG9 : SVID Bus Communication
e crope) VoS s g5 o 1: Enabled
[SKL CRB] F80 | Creiiol | L 220 @ 0: Disabled
RC152 2 1 49.9 0402 1% CFG_RCOMP E60 | ro meomp RSVD_AWL <)
| E1 1 _gpr3l @
RSVD_EL —:t
IVALW PCH RC371 2 1 1.5K 0402 5% ITP_PMODE E8 ELITES 1_gP33 @ o
* -PeH o © tom - 1 s ITP_PMODE RSVD_E2 on L G o [SKL EDS]Zero Voltage Mode:VCCOPC is fixed OPC VR output voltage of 1V, the
® RSVD_AY2 RSVD_BA4 processor can drive VR to LPM (Low Power Mode) which sets VR output to OV using
ﬁggk[gﬂ’ﬂg"“te @ sza; L AvL RSVD_AY1 RSVD_BB4 8B4 1 P% @ ZVW# signal as shown below:
Skylake g %3 } gé RSVD_D1 RSVD_A4 éj } Eg;g
1TP_PMODE . [ 2 RSVD_D3 RSVD_C4 ZUM# state | VCCOPC
Termination: @ 7TPS6 g 1 KA BBS 1 P54 @
Resistor value @ TPgs g 1 K45 &g&g{jg P4
from 1K ohm to 3K hd - RSVD Ao |-A62 1 spgn@ ov ov
g(h:m \%'(‘)AUE '_5‘.3 g Iees !-%—ﬁtg'— RSVD_AL25 RSVD_B69 222 1 @B e
=V arl. ° A RSVD_AL27 RSVD Avs |AY3 RC2961 2 0 0402 5% 1V 1V
g 1 €7y rsvp_c71 -
@ w; H BrO RSVD_B70 RSVD_D71 Mg
@ 1 60 RSVD_C70 L 4
32 ® RSVD_F60 RevD csa |-C54 1 £P931 @
@ Tpot oLt A% g as RSVD_D54 (224 1 gmze CC_ST
@ Tpo2 1 BA70 AY4 1 gPo33 @ a
@ TRasg@ 1 BAGS | RSVD-TE-EATO0 B I — spm@ [SKL EDSIMinimum Speed Mode: VCCEOPIO can be connected to OPC VR in this
@ - case VCCEOPIO is fixed to 1V. The processor can drive VR to LPM (Low Power
6 rhet—— I rsvp L vss_av71 (ATl RC2051 2 0002 % VMode) which sets VR output to OV using ZVM# signal
— @ RSVD_J68 oM pARSE — — 1 gPOSS In order to achieve better power/performance it is recommended to use a
F65 AW71 1 P936 @ separate VR for VCCEOPIO in this case VCCEOPIO is configurable to 0.8V/1V.
Ge5 | VSS_F65 RSVD_TP_AW7L ["Aw70 1 gpgeﬂ@ The processor drives the VR to set VCCEOPIO value(0.8V/1V) using MSM#
VSS_G65 RSVD_TP_AWT0 hd signal, based on the required bandwidth for the EOPIO interface as shown
Bt fHmem e e v bof:
@ Ireg 1 EOlipsupEer PROC_SELECT#
100K_0402_1%
SKYLAKE-U_BGA1356  REV=1 190F 20 ZVM# state | MSM# state | VCCEOPIO
ov X ov
A4
v ov 0.8V
v v v
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UC1T SKL_ULT
SPARE
g xgg ® ﬁwgg RSVD_AW69 RSVD_F6 EE @ g
@ Trio @ AUS6 | RSVD_AW6S RSVD_E3 [-& @ @
@ Trio1 @ Awag | RSVD_AU56 RSVD_C11 [ @ @
@ Tri? @ 7| RSVD_Aw4g RSVD_B11 & @ @
[ RSVD_C7 RSVD_A11
@ TP103 U - . D. @
@ Tpioa < U RSVD_U12 RSVD_D12 [~& @
@ TPis O Hi1 | RSVD ULl RSVD_C12 ¢ ® i @
@ RSVD_H11 RSVD_F52 L ]
SKYLAKE-U BGA1356
REV=1 200F 20
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RF_NS(
2

Place 10uF/1uF decoupling cap, 4 near each
330uF placeholder
@L POGIVOD

g
412y [KBL PDG] EE 10UF x16, 1UF x16. 330uF x1

e of the DINM connector close to VDD pins.

257

i

Place decoupling cap on DRAN

[KBL POGIVPP
[KBL PDG] EE 10UF X2, 1uF x2.

1 | | -

o0

1 | |

b1 CD2 CD3 CD4 D5 CD6. CD7 CD8 ) (
, 1000603_6.3veW] 100603 63Ve-M_ ] 10U_0603_63V-M,] mu,csaa,ssvsmglz 1000603 6.3v6-4] 1000603 6.3V6-M ] 100_0603_6.3v6-M ] 100_0603_6.3veM RENs@
g

1 Jieem

0.1U_0402_10V7-K.

iR

100P_0402_50v8) €D DX

e
Nl 1000603 6.3V

me ‘Lcma
o] 10U_0603_63ve-M | 1U_0402_63V6K

&

+1.2v

cp12
1U_0402_63V6-K
co@

Place decoupling on the VTT plane close to SODINM

1

RF3
0.1U_0402_10v7-K mcv ao2 sove) CD:
@

T

|
T

1

1U_0402_6.3V6-K

13 ‘Lcma ‘Lcms ‘Lcms co17 co18 ‘Lcms co20
1U_0402 6.3V6-K | 1U_0402 6.3V6-K | 1U_0402 63V6-K | 1U_0402 6.3V6-K Flu,{mm,s 3V6K | 1U_0402 6.3V6-K | 1U_0402 63V6-K J. X
©
5
5

[KBL POGIVTT
[KBL PDG] EE 10UF X2, 1UF xa.

ZT=co21
, 350002 20 Rowt

CRFG
100P_0402_50v8

coz2 cozs J—cm —Lm coz
T 100.0603 6.3veM L] 100.0603 63VEM | 1U.0402_6:3V6K 1u,m02,53v6—»<l 1U 0402 63v6-K
co@

! crrs N
0.1U_0402_107-K ¥
, RE_Ns@ , RF_NS@

18]

— > D0RADDEY (6
— > R A MR 6]

———— > DR ADQSHO.T 6]
— " DDRADQS[0.7] 6]

icnn
1U_0402_6.3V6-K

v
LY s2v_ 0evs
a2y w12y o
w2y
RO1
JDimMIB vE@ 240_0402_1%
JDIMMIA ME@
DDR_A_MA3 1310 . 132 I
DDR_A_WAL 13l A3 A2 Fsa
A EVENT_niNF |56
—Hvss1 vss 2 [ 2—— § —2= oo, Voo 10 38— §
DORADS Qs 4 DORADD [6]  DDR_A_DDRCLKO_1866M E¢2ﬁ§ —— T ckot CK1INF (Fae — %ggm, DOR_A_DDRCLK1_1866M
DDR A D1 ——]Vss.3 Vvss_ 4g—¢ DDR A D4 6] DDR_A_DDRCLK0_1866M# = = 1417 CKOc CK1_CINF 75 — - DDR_A_DDRCLK1_1866M:#
QL DOR A PARITY T—ia3 | YD 11 VOD_12 | 35— DDR_A_MA
DOR_A_DOS#0 5| VSS 5 vsS'6 [-g— [6]  DDR_A_PARITY > — 143 | paity o L
DDR_A_DQS0. DQEO,C DMO_ n/DB\gJ ]
— DOsO vss 7 DOR A D6 DOR A BAL DDR A MAL0
oOR A D2 P vsse 006 6 DoRABAL [ 1o Atoap 92
— 0o7 vss's (22— 271 oo 13 VDD, 14 (18—
DOR_A D7 2 vss 10 G2 — {6 DDRACSH [>—DORACS: T cso 0 [ 1oy A —<_IoorRABA (6]
o 0Q3 vss_i1a— DDR A D8 — 1o3| ALUWE n AL6IRAS n Fi2g a—
—2 vss 12 012 122 voo_is 16 [Joe—t
— Q13 e — bR A D13 {6]  DDRAODTO Eﬁggg—;—gnﬁ Iy oot ALS/CASn IS —
DoR A D12 | —ra| [ DDR.ACSIH 857 CSLn A3 g
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+BVALW - ; H‘H_FQ -
Q RV129 5] 4=d . .
10K_0402_5% lcvwl chm PS_1[4] STRAP_TX_CFG_DRV_FULL_SWING 1= The transmitter full-swing
R < ~ 47U, 0603_6.3V6-K 51U 0402_10V7-K is enabled
RV142 DiIs@ @
- 300_0402_5% 2 2 X
%oaoz,s% avizo b DIS@ i ;E PS_1[5] STRAP_TX_DEEMPH_EN 1 = Tx deemphasis enabled
DIs@ 0_0402_5%
o DiIs@
+0.95VS_VGA_GATE o RV143 PS_Z[]-] N/A 0 (Default)
L2 2 1 DGPU_PWREN#
i O soommaion g 10K _0402_5%
| ) oo revieo 10400 5| Lok our | PS_2[2] N/A 0 (Defaul
G 2N7002KW_SOT323-3 DIs@ 0.22U_0402_10V6-K
o|S SB000019400
“lp bis@ PS_2[3] STRAP BIOS ROM EN 0 = Disable the external BIOS ROM device
VGA_ON 2 Qviz _ _ — ~
G 2N7002KW_SOT323-3
]S SB000019400 PS_2[4] N/A 1 (Default)
PS_2[5] N/A 1 (Default)
+1VS_VGA +0.95VS_VGA
PS_3[1] BOARD_CONFIGI[0] PS_S[idi_] iy e
= Micron
Nominal at 0.95 V, can support up to 1.05 V functionally. 1 = 2 PS_3[2] BOARD_CONFIG[]-] 110 = Samsung 2G
JUMP_43X79 PS_3[3] BOARD_CONFIGJ[2] 111 = Hynix 2G
PS 3[4] N/A 1 (Default)
PS_3[5] N/A 1 (Default
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+5VS_HDD

+5VS +5VS_HDD
T R205 1 2 0 0603 SM T
1 1 1 1
€300 c301 c302 c303
, 10U_0805_10V6-K [ 10U_0805_10V6K 1U_0402_10V6-K gz 0.1U_0402_25V6-K
+5VS_HDD
o
AC coupling capacitors is not needed when use SATA-Express interface. F1
3A_32V_ERBRD3RO0X
JHDDL
PCIE8_SATAL CTX_DRX_P R200 1 2 00402 SM PCIE8_SATAL CTX_DRX_P_CONN GND1 23 CLK_PCIE_HDD
{12 PCIES_SATAL CTX_DRX_P B PCIEB_SATAL CTX_DRX_N PCIES_SATAL CTX_DRX_N_CONN SOT+(At) RefClko+ CLK_PCIE_HDD# 8 CLK_PCIE_HDD = [14]
[12]  PCIE8_SATAL_CTX_DRX_N - e Raos 1 2 00402 SM — e SOT-(A7) RefCIk0- 2t — CLK_PCIE_HDD#  [14]
PCIE8_SATAL CRX_DTX_N R202 1 2 0 0402 SM PCIES_SATAL CRX_DTX_N_CONN GND2 GND5
[12]  PCIE8_SATAL CRX_DTX_N SOR-(B-)
2] PCIES SATAL CRX DTX P PCIES_SATAL CRX_DTX_P R203 1 2 00402 SM___PCIEB_SATAL CRX_DTX_P_CONN SDR+((B1)
GND3
GND6 22
7 PCIE7_CTX_DRX_P_CONN R206 1 2 0 0402 SM PCIE7_CTX_DRX_P
10.15.60,66.70.71.77 PLT RSTH  [>FPLLRSTE R204 1@, 2 00402 5%  PLTRST#R g | RSVD(Wake) SiT+ PCIE7_CTX_DRX_N_CONN R207 1 2 00402 SM PCIE7 CTX DRX_N 8 ggg—g;—gsi—z [1122]
110,15.60,66,70,71,77] B SATAL DEVSLP R518 1 SATA@ 2 0 0402 5% _-CLKREQ DEVSLP SPCleRst ST CTXDRX N [12]
IFDE r;sevlg(c‘meq“) GS"‘IES PCIE7_CRX_DTX_N_CONN R208 1 2 00402 SM PCIE7_CRX_DTX_N PCIET CRXDTX N [12]
7 HoD_DETECTH < J—HDDDETECTZ et Sir PCIE7_CRX_DTX_P_CONN R200 1 200402 SM PCIE7_CRX_DTX_P B PeIET AR DTCE T3]
Ground2 GND8
5v_1
5v 2
5v_3
*—3& PRSNT#
+5VS <281 Acivity
0| GND4
X5 12v_1
U100 ¥ 1 .
" $ =55 12v2
_PLTRSTH 1, s H fomr7a Frv
S |2
PLT_RST# R 2 8‘ PTHL 23 L
—8 S 3 PTH2
D‘ % 1
3 4 CLKREQ SLECTE a=
GND OE ] DRAPH_SA250326-1201H
7 A4 ME@
TC7SB385FU_SSOP5
PCIE@
' c3os | c30e <~
0.01U_0402_25V7K ——10U_0603_6.3V6M
- @
Input . +3VS
Function
OE < IFDET
~ SATA Device GND
; R210 PCle Device 5K PU to Vsource
L Disconnect 10K_0402_1%
@
= -PE_DTCT
H A port = B port - — > -PE_DTCT  [12]
101 PCIE@
LSK3541G1ET2L_VMT3
CLKREQ DEVSLP =g e
- | 3 1
S = > CLKREQ_PCIEO_HDD#  [14] .
c
IFDET. _ 2, Q102 -
B” [ MMBT3904_SOT23-3
[ R212
4.7K_0402_5%
CLKREQ_SLECTE +5VS N
. | CLKREQ SLECTE
1
U101 R211 o'
9
=B Vee (-2 20K_0402_1% % 0402 25V6.K PEDICT LSK3541G1ET2L IN VMT3
N o 0100402 0100
2]  SATALDEVSLP [ > 21 PCIE@
3 4 -PE_DTCT
GND OE ~ ~
TC7SB385FU_SSOP5
PCIE@
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< DVI_DONGLE_DTCT

<___|DP_HPD_CONN

[5]  CPU_DDI1_NO CPU_DDI1_NO C96 1 || 2 DPRE@ _0.1U 0201 16V6-K DPIN_ON_RDRV
5] CPU DDIL PO B CPU_DDIL_PO C97 1 ” 2 _DPRE@ _ 0.1U 0201 _16V6-K DPIN_OP_RDRV
C386 1 || 2 NODPRE@0.1U 0201 16V6-K CPU _DDI1_NO BYP
- CPU_DDIL_NO_BYP  [45]
C387 1 ” 2 NODPRE@ 0.1U 0201 16V6-K CPU_DDIL_PQ_BYP BCPU,DMLPO,BYP el
[5] CPU_DDI1_N1 CPU_DDI1_N1 Cc98 1 || 2 DPRE@ _0.1U 0201 16V6-K DPIN_1N_RDRV
[5]  CPU_DDILP1 B CPU_DDIL_PT C99 1 ” 2 __DPRE@ _ 0.1U 0201 16V6-K DPIN_1P_RDRV
€388 1|2 NODPRE@ 0.1U_0201_16V6-K CPU_DDI1_N1_BYP
CPU_DDIL_N1_BYP  [45]
C389 1 ” 2 NODPRE@ 0.1U 0201 16V6-K CPU _DDIL_PT BYP BCPU*DDILPLBYP a5]
5] CPU_DDILN2 CPU_DDI1_N2 C104 1 || 2 DPRE@ _0.1U 0201 16V6-K DPIN_2N_RDRV
[5]  CPU_DDIL_P2 B CPU_DDIL_P2 C103 1 ” 2 __DPRE@ _ 0.1U 0201 16V6-K DPIN_2P_RDRV
C390 1 || 2 NODPRE@ 0.1U_0201 16V6-K CPU_DDI1 N2 BYP
CPU_DDIL_N2_BYP  [45]
C391 1 ” 2 NODPRE@ 0.1U_0201_16V6-K CPU_DDII_P2_BYP BCPU*DDILPZ*BYP {as]
CPU_DDI1_N3 c122 1 || 2 DPRE@ _0.1U 0201 16V6-K DPIN_3N_RDRV DP_ENABLE _ R144 1 2 1M 0402 5%
% 823733:}22 B CPU_DDIL_P3 Ci24 1 ” 2 __DPRE@ _ 0.1U 0201 16V6-K DPIN_3P_RDRV AR
DP_AUTO_EQ RI45 1 A @ A 2 1M 0402 5%
C392 1 || 2 NODPRE@ 0.1U_0201 16V6-K CPU_DDI1_N3 BYP CPUDDILNZBYP  [45]
€393 1 ” 2 __NODPRE@ 0.1U_0201_16V6-K CPU_DDIL_P3 BYP B CPUDDILP3BYP  [45]
+3VS
5] DDIPLAUXN DDIP1_AUXN C136 1 || 2 DPRE@ 0.1U 0201 16V6-K DPIN AUXN_RDRV o
5 DDIPLAUXP DDIPL_AUXP Ci34 1 ” 2 __DPRE@ _ 0.1U 0201 16V6-K DPIN_AUXP_RDRV
R251 1 2 NODPRE@ 0 0201 5% __ DDIP1_AUXN_BYP A 5
R252 1 2 NODPRE@ __0_0201 5% DDIP1_AUXP_BYP ng:s%‘:ﬂig-gﬁ [[;‘55]] c148 c1a7 | cass
= - DERE@ DERE@
I=] o 5 1 TP70 @
< ° o B °
1B 1B e L ]
| | E
8 8 N
S S )
< = e &
2 2 <
3 > {= V] (ot Bl (el (3 I o]
= =
v @ |RIRBE2
N dNoSLo~oo
B¢ pRIzggpg
DPIN_OP_RDRV. &8 DPOUT_OP_RDRV
5 RORV wnor =2 888888888 ouror -2 5oU RDRV DPOUT_OP_RDRV  [45]
PN 1P RDRV 21| INON >>>>>>>>> ouToN [55 FOUT 1P RDRV DPOUT_ON_RDRV  [45]
DP! I_RDRV 251 IN1P OUTIP g BPOUT IN RDRV DPOUT_IP_RDRV  [45]
DPIN 2P RDRV 2] ININ OUTIN 57 BPOUT 2P RDRV DPOUT_IN_RDRV  [45]
5F RORV 25| IN2P OUT2P [ BPOUT 2N RDRV DPOUT_2P_RDRV [45]
DPIN~3P RDRV 27| IN2N OUT2N 7 BEOUT 35 RORY DPOUT_2N_RDRV  [45]
[ —— =St —r DPOUT_3P_RDRV  [45]
r ‘I DPIN_SN_RDRY L miﬁ DPRE@ gg_'g: ] DPOUT_SN_RDRV DPOUT_3N_RDRV [45]
H Follow mini DP SA00005V10J Ul design ' ==
] R150 ] DP_OC1 3 40 DP_EQ
] DP_HPD_SRC 1 @& 2 DP CAD SRC ] OC_1/12C_ADDR EQ
| | DP_OPO 4 46 DP_OCO
o OP_0/SCL_CTL oc_o
0_0402_5% DP_OPL 5
! ] OP_1SDACTL 35 DP_AUTO_EQ
g g g AUTO-EQ . |
26 10 DP_CAD_SNK R238 1 RPRE@2 0 0402 5% _DVI_DONGLE DTCT
| ENABLE CAD_SNK
TR HPD SNK | DP_HPD_SNK R239 1 RPRE@2 0 0402 5% DP_HPD_CONN
DP_CAD_SRC 8
CAD_SRC
[545]  DDIPLHPD < }—D20PLHPD R237 1 RERG R — 2 HPD_SRC AUX_SNKP gg ngﬂ?ﬁﬁi&ﬁgg\é DPOUT_AUXP_RDRV  [45]
+3VS AUX_SNKN —— DPOUT_AUXN_RDRV  [45]
o DDIP1_CTRLCLK
[545]  DDIP1_CTRLCLK DD‘PngRLgATA gi SCL_DDC
[5.45]  DDIP1_CTRLDATA — SDA_DDC
DPIN_AUXP_RDRV 30
- - h - h h DPIN_AUXN_RDRV 29 | AUX_SRCP
%)Rms S@Riu <%mas é@m‘u %RMS %RMQ AUX_SRCN
. N = . N .
S R R R R R 388
o |E o~ \g o \g o~ IE o \E o IE g g g 9(
oS o o oS o oS 000
» N » » i~ » PIBEQXDP1201ZBEX_TQFN48_7X7
g g 8 g g €  oeowm S¥E%  saoo004zNOI T
DP_0CO
OCT
P_OP0
P_OPL
DP_EQ
| - - - - h CNTRL | CAD_SNK
R137 R135 R139 R140 R142 R146
DPRE(
5 5 5 5 5 5 [0] 0] Normal Mode for AUX
= Kl A s Kl =
o ID o~ ‘O o ‘o o~ ID o ‘O o ID
8 5 5 8 5 8 [0] 1 Normal Mode for DDC
S N ] < N S
1 X Test Mode

Security Classification

LC Future Center Secret Data

Title

Issued Date

2015/01/12

Deciphered Date 2016/01/12

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF LC FUTURE CENTER. AND CONTAINS CONFIDENTIAL

AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D
DEPARTMENT EXCEPT AS AUTHORIZED BY LC FUTURE CENTER NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS

MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF LC FUTURE CENTER.

B

2

DP RP (Reserve for KBL)

rZm:umem Number DL470 NM 5021
Sheet 43 of

[45]

99

[45]



https://Dr-Bios.com

DOCK_DCIN20
-
JDOCKIA ME@
D
R10 70 DOCKEDO#
33K_0402_5% GND_1 DOCKEDO# DOCK_MDI 0%,
i RESERVE_7 DOCK_MDI_OP DOCK MDI 0~ DOCK_MDI_0+  [61]
o VOID1 DOCK_MDI_ON DOCK_MDI0-  [61]
———= DOCK_DCIN20 GND_5 DOCK_MDI 1+
ONIOFE# 2§c VoID2 DOCK_MDI_1P BOCK MBI L DOCK_MDI_1+  [61]
[47,64.77]  ONIOFF# BOCK 125 MCTK 529 DOCK_PWR_Sws# DOCK_MDI_IN DOCK_MDI_1-  [61]
[55]56 Doggalzs‘_zgcsL; ‘ DOCK 125 50 1 63 | DOCK_I2S_MCLK GND_6 DOCK_MDI_2+ DOCK MDI 2 61
[56] _12S_SD _| DOCK 125_SD_0 65| DOCK_[25_SD_I DOCK_MDI_2P DOCK_MDI_2- _MDI_2+  [61]
[56]  DOCK_[25_SD_O BOCK 175 BCTK 61| DOCK_125_SD_O DOCK_MDI_2N DOCK_MDI_2-  [61]
186]  DOCK_I25_BCLK DOCK 125 LRCIK 60 | DOCK 125 _BCLK GND_7 DOCK_MDI_3+
[56] ~ DOCK_I12S_LRCLK BDOCK HP DCTR 59| DOCK_12S_LRCLK DOCK_MDI_3P BOCK DI 3 DOCK_MDI_3+  [61]
[571  DOCK_HP_DCT# BOCRMIE DCTF 259 DOCK_MICIN_DCT# DOCK_MDI_3N DOCK_MDI_3-  [61]
[571  DOCK_MIC_DCT# ng DOCK_HPOUT_DCT# 8
RESERVE_1 RESERVE_5 [5
R1o2 1 2 10K_0302 5t 25| #DOCK_PWRSHUTDOWN RESERVE_6 J% DOCK DDIP2 HPD H
% 4% DOCK_DISCHARGE DOCK_DPO_HPD |77 — - > DOCK_DDIP2_HPD  [46]
#DOCK_PWRDCT DOCK_DPO_DGL_DCT [ DDIP2 CTRLDATA
[77]  EXTPWRG e s 25| DOCK_PWRGOOD DOCK_DPO_DDC_DATA BEIF~CTRICIR E 5 DDIP2_CTRLDATA  [5] avs
771 [FiWRON_DOCK“ B5OCK 153 210 DOCK_PWRON# DOCK_DP0_DDC_CLK - DDIP2_CTRLCLK  [5]
9]  DOCK_ID3 - DOCK_ID3 GND_9 T
- DOCK_ID2 50 - - DOCK_DDIP2_AUXN DOCK_DDIP2 AUXN R11 1 2 100K_0402 5%
[9] DOCK b2 GCR DT 49~| DOCK_ID2 DOCK_DPO_AUXN DOCK_DDIPZ AUXP DOCK_DDIP2_AUXN  [46] DOCK_DDIPZ_AUXP_R12 1 2 100K 0402 5%
{9} DOCK_ID1 OCKID0 75| DOCK_ID1 DOCK_DPO_AUXP DOCK_DDIP2_AUXP  [46]
9]  DOCK_IDO DOCK_IDO GND_10
- OCK_ADP_ID 2 X _ DOCK_DP3N . |
[83]  DOCK ADP_ID DOCK_CONSUMP 45 | DOCK_ACDC_ID DOCK_DPO_LANESN DOCK P18 H S iiroistovre Dock poive. sy
[85] DOCK_CONSUMP = 25| DOCK_CONSUMP DOCK_DPO_LANE3P - . DOCK_DDIP2_3P [46]
GND_2 GND_11
44 ! — DOCK_DP2N |
[12]  USB3P3_TXP_DOCK 42 DOCK_USB_Ss_TxP DOCK_DPO_LANEZN — L e e p
12 USB3P3_TXN_DOCK 259 DOCK_USB_SS_TXN DOCK_DPO_LANE2P - > DOCK_DDIP2_2P [46]
GND_3 GND_12
2 = . DOCK_DPIN g
[12]  USB3P3 RXP_DOCK 75| DOCK_USB_SS_RXP DOCK_DPO_LANEIN DOCK DPIP ggi i g géﬂ gzgg igz;ﬁ DOCK_DDIP2_IN  [46]
[12] USB3P3_RXN_DOCK DOCK_USB_SS_RXN DOCK_DPO_LANE1P = a DOCK_DDIP2_1P [46] c
GND_4 GND_13 DOCK DPON g
[12]  USB20 P2 33 DOCK_USB_SS_DP DOCK_DPO_LANEON DOCK DPOP ggg i g 8'13 g:gg igai E DOCK_DDIP2 ON  [46]
[2]  usB20_N2 369 DOCK_USB_SS_DN DOCK_DPO_LANEOP — > DOCK_DDIP2 0P [46]
—— DOCKED2# DOCKED1# !
<~ <~ Near Docking CONN.
TE_2129525-2
D3
12 125 CTRL > 125CTRL  [56]
1SS400CST2RA_VMN2-2 SC100006Y00
D4 e
1., 2 DOCK_ATTACHED_20#
1SS400CST2RA_VMN2-2 5C1
D5
@ #
12 DOl STLACED 1 {_> DOCK_ATTACHED_3B#  [46]
1SS400CST2RA_VMN2-2 SC100006Y00
D6
g2 DOCK_ATTACHED AUX# {T> DOCK_ATTACHED_AUX# 61
1SS400CST2RA_VMN2-2 SC1
B
DOCK_PWR20_IN
DOCK1B  ME@
APDIN DOCK_PWR20_IN
71 Q
PWR20 SHELL_1 7
SHELL 2 1
SHELL 3 1
SHELL 4 1 5
SHELL 5 g 1 5
SHELL 6 75 1 H
SHELL 7 [Fgo————%
reo  §
g:?ﬁt’g 81 | SI71ZIDN-T1-GE3_POWERPAK-8-5
2 GND_14 SHELL 10 [2 SB00000KZ0J
<~ - -
Ri3 R14 C23
200K_0402_5% 100_0402_5% , 01U_0402_10V7-K
o ~
R15
DOCK_ATTACHED_20# 1 2
TE_2129525-2
100K_0402_5%
A
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DPOUT_ON_RDRV C1 1|2 DPRE@ _ 0.1U_0201_16V6-K DPON
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8 SRS B
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[ DroUTaPRoRy B DPOUT 3P RORV s |7 opree owwar i1 P3P
R259 2 NODPRE@ 0 0201 5% ] I
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Reserve capacitor for LTE noise 2014.5.21
+3VS +5VS
ways 5V OE| S Result
1 1
L | L [ nAl to nB1. RF_NS@ RF_NS@
) C162 C163
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T 3 8
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GND6
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DP3N 12 | LANES P 13
LANE3_N GND4 5 ) - ) -
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RG2 $B93413000)
[77]  EC_GS_ON# 1 2
100K_0402_5% "
C406 §  RC402
—CG4 1M_0402_5%
01U_0402_16V7-K °
2 1S
S o
o
2
&
I +3VALW_GS H
<~ H
=
+3VALW_GS
+3VALW_GS Tciss | ciss
2 5]
+3VALW_GS h 2c S
R235 's 2
RG3 1 2 00402 5%  GSENSE INT 8 g
=) LARA~ B 10K_0201_5% " ‘:
RC400 o - 3 4 g
2.2K_0402_5% & R234 u17 H H
N ~ 10K_0201_5% 8 S 2
n 12C_CLK_GSENSE 4] Cs z
[\‘!(11 T2C_DATA GSENSE [ v
12C_CLK_GSENSE FE I EC_SMB_CK3 EC.SMBLCK3 (9306077 ADDR_SEL 7| Shasou " - A
o T SENSE |
B 16| ,oc
RCA401 T2A_SBO00013A00 151 A0
2.2K_0402_5% - NTJID512INT1G_SC88-6 R236 13| A2 nes |10 TESTPAD TP16
N 10K_0201_5% 2l -
" o *—3 nC2
12C_DATA_GSENSE 4 FFD[ 3 EC_SMB_DA3 E£C_SMB_DA3 9.30.69.77] Z 3
L) [ KX023-1025 LGA 16P G-SENSOR
B SB000013A00 o
NTIDS12INT1G_SC88-6 SA000073P00
e
+3vs +3VS_TPM +3VS_TPM
+3VS_TPM
RT3 1 @2 004025% \
+3VALW N N
c304 Cc395 Cc396 c397
——TPMm TPM@ =—TPM@ =—TPM@
R274 1 JPMG._2 00402 5% 5 ° ° e
TG e i 2 22 - 43VS
S = = s R269
2 g g g
1 ® ® s 10K_0402_5%
[ D | als
|4 5 5 5 e uremr N7 M@ a
B By By By o P pE— R268
AV = E = Jayapay ) +3VS_TPM
gee > 10K_0402_5%
o TPM@
5 TPM_PP 1 g TPIZ5@
20 0402 5% b o S— PP TPM_GPIO0Z d > 7
[9'977] S;E;\gg 100 —SP\ MOST 100 R263 1 iJ' 233 0402 5% SPI_SI_TPM 1| LAD2/SPLIRQ GPX/GPIO2 30 TN GPTOOL T @ 23
[[9]] SPI_MISO_IO1 =} SPIMISOTOL —Rabd 1 JPMG. 2 33 0402 5% LR (1) 4] | Donizo erouset P20 55 [
9] SPI:CSZ#:TPM [ SPICSWTPW_ Rze5 1 XEMQ. 2 33 040z 5% SPI CS TPw 0| LFRAMEISCS ~ GPIOOISDAXOR OUT 2% 1oy gpioos 1 a TP121 @ - ol £03413.50T233
GPIO3/BADD 4‘
B SPLOK—>—SPLCLK R266 1 JPMG\ 2 33 0402 5% SPI_CLK_TPM 9] SERIS el -~ R275
TPM_GPIO04. g
@ TPizig 1 BLT RSTH TPV ]1'-3, CLKRUN/GPIOO4/SINT NC1 ? 10%‘740275/"
55 TLRESET/SPI_RST NC2 |5 o Jp—
*—2 TpcPD NC3 =7 —
NC4 55—
[10,1542,60,66,7L.77]  PLT_RST# [ >—C=LRSTE R272 1 JEMG 2 0 0402 5% 12| ocored 2 Nes [ 2 0_0402_5%
S e NC6 57X
. g 38EZ G PA .
R267 5 50060 FAE suggest for power consumption.
o] olelwla] NPCTGS0LBOYX_QFN32_5X5
10K_0402_5% 8RR SA000075L30
o TPM@
Same action as Wv4 , use FW7.6
part number and update FW in MFG 4
side for SVT build.
vThx!
Q26 R275 R268
NPCT650LAX Mount Mount No Mount
NPCT650LBx | No Mount| No Mount| Mount
Security Classification | LC Future Center Secret Data Title
Issued Date [ 2015/01/12 | Deciphered Date | 2016/01/12 G SENSOR / TPM
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+3VS TO +3VS_CARD

+3VS_3V3AUX

RTS5227E_DV12

RTS5227E_AV12

+3VS_CARD
i savs RS i RWE i
0_0805_SM 0_0402_SM 40 mils, 375mA 20 mils 20 mils i
1 2 +3VS_CARD H 2 +3VS_3V3AUX RTS5227E_DV12 RTS5227E_AV12
l i cwa
H ,4-7U_0603 6:3V6-K |, 0.1U_0402 10V7-K ,47U_0603 6:3V6-K |, 0.1U_0402 10V7-K , 010402 10V7-K
Close to pin 27 Close to pin 14 Close to pin 10
+3VS_CARD
o
40 mils
] '
H 1 1 i
P i +3VS_CARD
i cw? ——cwe i
; 1U_0402_10V7K |, 10U_0603 63V6M | B
Close to pin 11 RW12
X 100K_0402_5%
w1 RW14 R
ovas 18 0_0402_SM
+ SD_CD# SD_CD# R
- 11 av3 N so_co# #2 - 2 2 —
+DV33_18
= 18 | bvas_1s Ms_ins# 32
RTS5227E_AV12 RTS5227E_WAKE#
s 10 | iz wakes |32 RW1 2 1 10K 0402 5% o 3ys cARD
1U_0402_10V6-K | RW2 1 2 0 0603 SM RTS5227E_DV12 14
2 DVi12s
DV12 connects with AV12, due
to DVI2 need a external input. sp1 |15 SD_DATAL R RW3 1 2 00402 SM_i SD_DATAL
+CRD_POWER O—CRD.POWER 12 | . 4 3v3 <p2 |18 SD_DATAQ_MS DATAL R i Rwa 1 2 0 0402 SM SD_DATAQ_MS_DATAL
17 SD_CLK_MS_DATAO R RWS 1 EMG@ 222.0402.5% { SD CLK_MS DATAO CW5 1 || 2 5.6P_0402 50v8-D
+3VS_3V3AUX 27 SP3 11
3V3aux spa |12 SD_CMD_MS_DATA2 R RW7 1 2 00402 SM_| SD_CMD_MS _DATA2
q RWB 1 2 6.2K 0402 1% __ RTS5227E_RREF 9| rrer sps [-20 SD_MS_DATA3 R RWO 1 2 00402 SM i SD_MS DATA3 CWi51 || 2 56P_0402 50v8-D
1. Close to OW1 11
2. 12mils, lengths < 200mils ops |21 SD_DATA2 MS CLK R RW10 1 2 00402 SM i SD_DATA2 MS CLK cwi61 H 2_5.6P_0402 50V8-D
[12]  PCIE6_CTX_C_DRX_P > PCIE6 CTX CDRXP 3y |i5p sp7 (22 SDWP Close to UW1 \/
[12]  PCIE6_CTX_C_DRX_N > PCIES CTX C DRX N 4,0 oy +3VS_CARD EMC, close to UW1
12 PCIEGCRXDTX P < }—CWio 1 H 2 01U 0402 10V7-K PCIE6 CRX COTXP 7| o o
-
[12]  PCIEG_CRX_DTX_N —cwu 1 { } 2 0.U 0402 10v7-K PCIE6 CRX C DTXN 8 | o ner 18y
22 RW13
NC2 o 100K_0402_5%
[14]  CLK_PCIE_CR > CLK_PCIE_CR 5y ReFcLKP nes 2 o
14 CLKPCIECRE [ > CLK_PCIE_CR# L nea |24 RWI5 1 2 00402 SM SD_WP_R
Nes 25—
[10,15,42,60,66,70,77]  PLT_RST# > PLTRST# Ly persT# nes 28—
CLKREQ_PCIE5_CR# 2
[14]  CLKREQ_PCIES_CR# < CLK_REQ# +CRD_POWER
o JREADL _ ME@
RWI1 1 2 10K 0402 5% 28 33 i
+3VS_CARD O GPIO GND 40 mils +CRD_POWER 5
SD_CMD_MS _DATAZ 3| Voo
RTS52325 GR_QFN32_4X4 ) SD_CLK_MS_DATAQ 6 SE’LD
SA000077K00 T 1 Vs
: wi2 cwis i vsst
i 0.1U_0402_10V' 10U_0603_6.3V6-M | SD_DATAO_MS_DATAL 8
i 2 i SD_DATAL 9 | DATO
i ; SD_DATAZ_MS_CIK 1| DATL
i ? i SD_MS DATA3 2 | DAT2
i i CDIDAT3
i N : SD_WP R 10 12
; i WP_SW GND1_SW
: ; SD_CD#_R 1] 5-SW Chozow |12
Close to JREAD1
X T-SOL_156-1240302600_NR
RW16 cwia
1 1 2 :
EMC_NS@ EMC_NS@ :
10 0402 5%  10P_0402_50V8) |
EMI, RW16 and CW14, close to conn.
- - WP
Connector side / IC side CD
Lock UnTock
H H Security Classification LC Future Center Secret Data Title
Card insertion L H H
Issued Date 2015/01/12 Deciphered Date 2016/01/12 RTS5232S CARDREADER
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[12]
[12]

FingerPrint CONN.

USB20_P7
USB20_N7

+3Vs
o
R39
0_0402_SM JEPBL
1 +3VS_FP
USB20_P7 1
USB20_N7 2
213
4 7
5 GND1 'S—X
*—-6 GND2 [—X
1
EMC_NS@ D12 ﬁ‘ rji‘ 61 ELCO_04-6811-606-090-846+
AZC199-02SPR7G_SOT233 0.1U_0402_10V6-K ME@
i 2
-
+5VS
o
.
RO3 asc1
0_0402_SM {1 scpem# < —SCDETH L
—2
o 3
[12]  USB20_P4 e a1y ,
[12]  USB20_N4 T 5 GNDI g
= 6 GND2
HIGHS_FC5AF061-2121H
ME
1 <~ Place BOT side A4
c86
0.1U_0402_10V7-K
2@
Security Classification LC Future Center Secret Data Title
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+1VALW to +VCC_10_AP

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF LC FUTURE CENTER. AND CONTAINS CONFIDENTIAL

AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D
DEPARTMENT EXCEPT AS AUTHORIZED BY LC FUTURE CENTER NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS

MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF LC FUTURE CENTER.

+1VALW
) +VCC_IO_AP
+5VS Q23
o] AO4430L_S08
8 1
1 AN 5 3 A
6 3 } _
5[]
+5VALW -
R123 -
1 1
10K_0402_5% C353 @| C354
. “ N 4.7U_0603_6.3V6-K 0.1U_0402_10V7-K
2 2
R124 R125
0_0402_5%
100K_0402_5%
o o
+VCC_I0_AP_GATE
—(D
1
| 2 Q24 C352
G 2N7002KW_S0T323-3 =
»|S SB000019400 2CI.ZZU_CMCIZ_IO\/ESVK
D
SUSP# 2 Q25
ssere Tl suspH[>—SUSPE 2, 28 akw_soTaza3
w|S  SB000019400
4 o 4
R295
10K_0402_1%
o
VCCSTG_ON
+VCC_IO_AP +VCC_Io
. -
JC1 Cv177 R296
2 0.22U_0402_10V6-K @  18K_0402_1%
JUMP_43X79 2 o
+3VALW
o
+3VALW C349
o
°
o 2
L c
‘O
2
&
S
+3VALW +1VALW | ca4e 2
o +1VALW < +VCC_ST
o o 3
~ 2 =
c +VCC_STG o
‘o U148
g o
o S
g 3y s 4
~ n
R126 7~y ™ 2 5
_ [76,77,87,92] SYSON > ON CAP
10K 0402 1% 3 Slew Rate=10uS<TR<65us
_0402_: e . o
3
R297 - o S °
0_0402_sM D24 ©| SLG59M1448VTR_STDFN8-6_1X1P6
SUSP# 1 2 1, 2 2 5 o
’ ON CAP €350 c351
RB521CS-30GT2RA_VMN2-2 a —
z _| 10u_0402_6.3v 2200P_0402_25V7-K
D26 @ | SLG5NT1533VTR_STDFN8-6_1X1P6
2 VCCSTG_ON N
C347 C345
RB521CS-30GT2RA_VMN2-2
| 10u_0402_6.3v | 2200p_0402_25v7-K N
Security Classification LC Future Center Secret Data Title
<~ Issued Date 2015/01/12 Deciphered Date | 2016/01/12 VCCIO
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Smart Switch
+5VALW To +5VS
+3VALW To +3VS

LEVALW VIN 5V and 3.3V (VBIAS=5V), IMAX(per channel)=6A, Rds=18mohm +5VS
U9 35 ?
1 14 +5VS_LS 1 2
VINL1 ~ VOUT1 2 =
T 2 — -2 13 T
N VINI2  VOUT1_1 JUMP. 43X118 N
. [154550.75,77,678091]  SUSP# [ > SUSP# 3 ont o |12 ces 1 } 2_1000P_0402_25V7-K oo
, 1U_0402_63V6:K +5VALW  O— 41 gias onp L D , 0.1U_0402_10V7-K
SUSP# 5 10 Co0 1 || 2 2200P_0402 25V7-K
+3VALW ON2 cT2 { )’— +3VS
? L—B VIN2_1  VOUT2 2 ﬁg o
— - 3VS_LS
Nz vourzl |2 e < 2
GpaD |15 JUMP_43X118 1
@co1 TPS22966DPUR_WSON14_2X3 c92
, 1U_0402 6.3V6:K , 0-1U_0402_10V7-K
avL +5VS, C159 --> 1.5ms
+3VS, C160 --> 2.5ms
10K_0402_5%
1. MIRROR code, is correct????
2. After reset EC, EC control "Low", not High or Disable.
: ' Deep S
+3VALW To +3V_PCH : Short, Don't support Deep Sx
+3VALW +3V_DDR
U150
H IN
: 1
: From EC cot
: 3VALW 3V_PCH X
% + w16 +3V_| | msene  svsow — SYSON 4l R 1@?7040276.3V6 K
: 0_0805_SM G524B1T11U_SOT23-5
i i 5 0.271 A co3
40 mils 40 mils 2 g‘ﬁ““?ﬁ 3VE-K
+3VALW to +3VM +3VM to SP1 ROM.
VPRO . SPI ROM Reserve for LAN and WLAN.
+1VALW VCCIRO0_SUS +3VALW +3VM
Q o Q o
) R300 1 20 0805 5% |
+3VL +BVALW R171 2 00805 SM_:
ca04 @ 10U_0402_6.3VE-M Uisl o 3 . 3A 40 mils 4@ mils
1H2 2lun vour |2 - - qu
1 =]
EN  VBIAS -O+SVALW MIRROR@<{ R62 R60 @ QB @
| @ 5 4 10K_0402_5% 47K_0402_5% AO3413_SOT23-3
77 VM_PWRON__ >——y R299 @ 402K 0402.1% D25 GATE _ GND o of :
2 1 2 N 1 M5938CTB1U_SOT23-6 R61 @
L4l VM_PWRON# 1 2
SDM10U45LP-7_DFN1006-2-2
1 b 10K_0402_5% .
— CC537 @ ccs36 @ VM_PWRON 2,1 Q7@ 5 @
1 1U_0402_10V6-K 10U_0402_6.3V6-M Gl 2N7002WT1G_IN_SC-70-3 01u _0402_16V7-K
o|S SB000019400
—— c405@ 2
, 01U_0402_16V7-K
Security Classification LC Future Center Secret Data Title
% % Issued Date 2015/01/12 Deciphered Date 2016/01/12 DC V TO VS/ V-PCHVM
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T

7

aes . Voo B3V /- o%
1 2 PECI
8 HPEC REG [[O0K +/7- 1%
43_0402_5% 100K_0402_1% REG
+3VL : o
@ o All capacitors close to EC . Board 1D RE7 Vap_ID Vap_sip max| Phase
0K +/- 5%
47P _0402_50v8-) +3vL CE4 CES CE6 CE2 CE7  CEs Board ID i oV oV SDV
o ° ° ° o o 1 8.2K +/- 5% 0.216 0.289 V FVT
Thtel recommend Close to EC +3vs e PS ME RS GE Gt S . 2 18K +/- 5% [ 0.436 0.538 V SIT
o s o
Avd - 2 g g g 9 gy
o E—8 —8 —& —& —& REZ 33K +/- 5%
12 +VCOREVCC \: ~ n \: \: 5 \: 33K_0402_5% 3 0.712 0.875 V SVT
i +3VL_AVCC 2y P2y 23 |23 23 3 SD02833028T 4 47K +/- 5% 0.141 0.155 V
0.1U_0402_25V6-K 3 3 P @ @ @
— S I N 5| 23K +/- 5% | 0.612 0.664 V
VL "%
N . .
o 8 F =] minimum trace width 12 mil
e 6 1 2 00402 s
. = RES 402 5%
T @ g izseyeqig NN <] PMSLP.A%  [15]
28 > BEEREEL PWR_LED#  [47]
1U_0402_10V6-K s 222225 = ALL_PWRGD RES3 1 2 10K 0402 5%
3
2
KBRST# 4 LbGO LED# LOGO_LED#  [52]
+3VALW I KBRST# 5 PWR_LED? L RESS 20 0402 5% PWR_LED#
[9,:31 SERIRQ e RAVER 6| SERIRQIGPNG . Ol RE24 1 2 00402 SM > EC.ON2  [88,90]
a 3 7 A .
REI0 1 2 100K 0402 5%  HDD DETECT# o hean “ADZ [rer=td PWM RE25 1 200402 SM [ \ron [93]
(9] LPC_AD1 33) LADVGPM1 PWMS/GPAS [~ EC_FAN_PWM [64]
(9] LPC_ADO TEC LADO/GPMO PWMG/SSCK/GPAG [ BEEP#  [58]
+VALW [  CLKPCLEC LPCCLK/GPM4 LPC 7 veesT PO EC 8]
DETECT WRST? TMRIO/GPC4 SusPﬁ EC AOU_IFG#
RpEL [42)  HDD_DETECT# ECSMI#/ TMRILIGPC6
REEL I [66]  EC_RX PWUREOHBEOISMCLKZALTIGRCT GPU_ VR HOT#
3 2 oA [e6)  ECTX 7| LPCPD#/GPES ADCO/GPIO EC_EXTPWRG <] GPUVRHOTH (3091 RE11 1 2 00402 SM
5 & S [1015,42,60,66,70,71]  PLT_RST# < LPCRST#IGPD2 ADCL/GPIL BATTTENE <] EXTPWRG  [44]
T < ECWIAN WAREF [0 EC_sCi 156 ECSCI#IGPD3 ADC2/GPI2 BosidiD <] BATT_TEMP (84,85
RiNE. [30]  VGA AC_DC# — ADC3/GPI3 [ FAN D
e AV
10K_0804_8P4R_5% IT8586E/AX DCa/GPIL ADP_I FAN\’ID 35[64] v rovavee
O BN ADCS/DCDI#/GPIS VM PWRON ASF;'A_ PWR![]N] .
- ADC6/DSRI#/GPIE ADP 1D f
RPE2 . LQFP 128L ADCT/CTS1#/GPIT = ADPID  [83) 1 e 2 +3VL_AVCC
1 8 KSOL 651 Ksi0.7] [l — KSI0/STB# 78 =
2 7 KSOZ - KSIT VGATE VGATE  [1503]
KSIL/AFD# DAC2ITACHOB/GPI2 115 BLM18PG121SN1D_2P
ST 891 KS0D.17) k20RLIT Drc Srmaceess Fe ot — < WiiPwod™* hasasa | .
= = KSid KSI3/SLIN# DACA4/DCDO#/GPJ4 [81 EnBRC CE10 CE11
oK 0804 8PAR 5% KaE Ksl4 DACS/RIGO#IGPI5 ENBKL  [5]
T KSI6 Ksis 0.1U_0402_25V6-K |_ 1000P_0402_50V7-K
Ko7 KslI6 pszcmonmsgcec;apm Pg;iﬁ&guw [531[ 5[] 2
KSI7 PS2DATO/TMB1/GPF1
RPE3 KSO! PCH_SLP_LAN# [15]
43V 1 8 LPC FRAMEZ KSO 7] KS00RY It K/B Ps2 s PCH_SLP_WLAN# [15] EC AGND
L 2 L EC_FAN_SPEED K0, Kso2/PD2  Matrix PS2CLK2/GPF4 CPCLK  [63]
[ 2 g Lo XSO KSO3/PD3 PS2DAT2IGPFS CPOATA  [63]
+3VLO - KSO il EXTERNAL SERIAL FI GPH3/ID3 PWRON_DOCK#  [44]
T0K_0804_8P4R_5% B KSO6/PD6 GPH4/IDA LAN_PWROI [60] €
KSO7/PD7 GPHS/IDS ACOFF BLM18PG121SN1D_2P
Ko KSOB/ACK# GPH6/ID6 PCH_PWROK ~ [15] Pt 2 10K 0402 5% D -
KSO9/BUSY
1 KSO FSCE# o
§ I EXTEWRG E;g s lash RO NG SEEEMDSI# 101
t i §—veon K50 KsotzisLoT SPI Flash ROM Nes SPTSCR S0 ol
NC4
KS! -
%7 T00K_0804_8P4R_5% — Ksots 108 o°
C KSO16/SMOSI/GPC3 AC_IN#
] 109 L\D SW‘7
— KSO17/SMISO/GPC5 —— UART LID_Swi <] LID.SW#  [53] CP CLK RE12 1 2 47K 0402 5%
RPES CP_DATA RE13 1 247K 0402 5%
+3VL0 1 8 EC_SMB_CKl [44,4764]  ONIOFF# [ ONIOFF# 0| pwRrswi EGAD/GPEL - PCH_SYSPWROK  [15]
T 2 7 EC_SVB DAL 1 SM Bus EC ON
£ & — £c swB cki Y5 XLP_OUT EGCSH/GPE2 ECON 8 +avs
I r £ ECSMB-DAT [84,85]  EC_SMB_CK1 EC*SME*DA] 5] SMCLK1/GPC1 EGCLK/GPE3 = AOU_CTLL  [53]
+3V: (84.85] EC_SMB_DA1 7 SMDAT]/GPCZ GPIO GPoL PM_SLP S5 [1s] EC_FAN_PWM RE14 1 ,\R/\ 2 10K_0402_5%
st SMCLK: [100 _EC WUTEF _SLP_
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