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Memory BUS (DDR3L)
Dot Chanmel DDR3L-SO-DIMM X2
Page 14,15
1.35V DDR3L 1600 MT/s J UPTO 8G x 2
Page 25~26
DM Comm HDMI (DDI0) USB 3.0 I USB3.0 Left CONNI
Page 34 USB 2.0 1x USB 3.0 Portl
USB 2.0 Portl Page a1
DPx2 L 'DDI1,
VGA Conn. DP to VGA ane ( L 1 SRR
Page 36 Page 35 IT6SISEN Intel MCP
eDP x2 Lane USB2.0 2x USB2.0 Right CONN
eDP Conn S ‘K- U 22 ] 5 W USB2.0 Port2, Port3
Int. Camera USB2.0 Ix : USB Board
woree T Tl e
BGA-1356
Int. MIC Conn. 42mm*24mm USB 2.0 Ix TOMC.h Screen
(optionanl)
Page 33 USB2.0 Port5 Page 33|
SATA HDD SATA Gen3
Page 42 SATA Port0) USB2.0 1
.0 Ix
Cardreader Realtek
SATA ODD SATA_Genl RTS5170 page 30
Page 42  SATA Portl4 -
USB 2.0 1x NGFF slot WLAN&BT
RJ45 Conn. LAN Realtek PCle Ix PCle Ix USB2.0 Port?
Page 38 RTL811IH CG
- PCle Port6 Page 40 Sub-board ( for 14“)
Page 37 PCle Ports
HD Audio SPI BUS SPI ROM POWER BOARD
Page 3~13 8MB page 07
e LcP BUS SPI ROM 4MB USB Board
Conexant_CX11802 33Z { fap fuc onn: | | Jorreserve g o7
Page 43 E
EC TPM (reserved) Sub-board ( for 15")
| ITE IT8586E-LQFP ST33ZP24AR28PVSP
paseds I POWER BOARD I
HP&Mic Combo Conn.
| | USB Board
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Voltage Rails ( O --> Means ON

, X --> Means OFF )

STATE SIGNAL ISLP_S3#|SLP_S4#|SLP_S5#| +VALW +V +VSs Clock
Power Plane Full ON HIGH | HIGH | HIGH | ON oN oN oN
+3VALW +1 . 35V ::Z: S3 (Suspend to RAM) Low HIGH HIGH ON ON OFF OFF
+5VALW +VCCST +VCCIO S4 (Suspend to Disk) Low LOW LOW ON OFF OFF OFF
+3VALW_PCH tveeste S5 (Soft OFF) Low LOW LOW ON OFF OFF OFF
B+ +VCCSA
+1.8VALW +VCC GT
+1. OVALW +CPU_CORE
State +0.675Vs
HSIO PORT Function BOM Structure BTO Item
1 USB3.0 CONN left Q Not stuff
2 NC 14Q@ For 14" part
3 NC 15 For 15" part
osE3. 0 4 NC 14§r15@ For 14" or 15" part
S0 o O o o 5 NC l4o0rl7@ For 14" or 17" part
6 NC AOACQ AOAC support part
1 USB3.0 CONN Left BCDQ@ For C cost down (BDW)
S3 O O O X 2 USB2.0 CONN1 Right Cannonlake@ For Cannonlake part
3 USB2.0 CONN2 Right CcDQ@ For C cost down
S3 4 Camera DUALMICQ@ For Dual MIC part
Batter_y only O O O X [USB2.0 5 Cardreader EMC@ For EMC part
6 Touch Panel EMC 15@ For EMC 15" part
7 BT EMC_NS@ For EMC nu-stuff part
S5 S4/AC Only o O X X 8 NC EMC:PX@ For EMC PX part
9 NC EMC PXNSQ@ For EMC PX nu-stuff part
10 NC ES@_ For ES CPU
S5 s4 fe) X X X 1 NC EXOQ For EXO GPU
Battery OﬂlY 2 NC GCLK@ For GreenCLK part
3 NC MEQ@ For ME part
Ss S4 4 NC NTSQ@ For nu-touch part
AC & Battery X X X X 5 TAN PCH SDIO@ For PCH SDIO part
don't exist PCIE 3 WLAN PCH SDIOL@ For PCH SDIO pathl
7 used as SATA PCH_SDIOZ@ For PCH SDIO path2
SMBUS Control Tab’e 8 used as SATA px@_ For PX part
RANKAQ For VRAM rank A part
SOURCE BATT |I1T8586E | sopimM Zf% gﬁ;’gil PCH Mof,f,’le charged DGPU e ECIE DGPU RANKB@ For VRAM rank B part
(9-12) Realtek SD@ For Realtek SD part
SINGLEMICQ For single MIC part
EC_SMB CK1 IT8586E \74 0 HDD SINGLERANKQ@ For single VRAN rank part
EC SMB DAI +3VALW \4 +3VALW X X X X X v X sara 1A ODD DUALRANK@ For dual VRAN rank part
— el 1B used as PCIE TS@ For touch screen part
EC_SMB CK2 | IT8586E \74 \74 \74 2 used as PCIE TPM@ For TPM part
EC_SMB_DA2 +3VS X +3VS X X +3VS L 3varw pcH X X \4 UMAQ For UMA part
— +3VGS
PCH_SMB _CLK PCH
PCH:SMB:DATA tsvaw pcf X X . 3“,,5 +er X r3VAXV pei X X X
ECSMBusiaddress ~ EC SM Bus2 address
Device Address
Device Device Address DDR DIMMA 1010 000Xb
Smart Battery 0X16 Thermal Sensor NCT7718W 1001_100xb DDR DIMMB 1010 010Xb
Charger 0001 0010 b PCH need to update Wian Rsvd
DGPU need to update
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skLuLT ?

ucia
HDMI_TX2- E55 c CPU_EDP_TX0-
34} HDMI_TX2- » DDI1_TXN[0] EDP_TXN[0] P CPU_EDP_TX0- {33} . .
HDMI D2 B4 HOMITxor PO TX7T £55 | D0 - ene! DR TPl |-C Lt 1] CPUTEDP.TX0+ {33} confirmed with ITE, the HPD
» E58 a - D _EDP_ pull down resistor should follow
HDMI D1 {34} HDMLTX1- — 28 DDI1_TXN[1] EDP_TXN[1] (& — CPUZEDP_TXi-  {33)
(34} HDMLTX1+ — 251 DOI_TXP[1] EDP_TXP[1] — CPUEDP_TX1+ (33} ITE recommended resistor 4.7k~10Kohm
{34} HDMLTX0- HOMITX0F DDI_TXN[2] EDP_TXN[2]
HDMI DO (34 HDMLTXO+ ROMISCLR 853 1 DoitTXPL2] EDP TXPL2] Ry
{34} HDMI_CLk- HDMIT_CLK+ DDI1_TXN[3] EDP_TXN[3]
HDMI CLK {(34)  HDMI_CLK+ — %6 | Dot TXP(3] EDP_TXPLS] [ Vs
VoA - CPU_EDP_AUX#
(35 VGA_TXO- CATXOF 250 { poi2_TXN(0] ool cop EDP_AUXN [E42 R CPU_EDP_AUX#  (33)
{38} VGA_TX0+ CA-TXT- Ca2| DDI2_TXP[0] EDP_AUXP — CPU_EDP_AUX {33}
DP TO VGA Converter {35 VGA_TXI- T D35 | DDI2_TXN[1] ————— GPP_E15 __ RC1601 1 2_10K_0402 5%
@35} VGATXI+ - “A2a-| DDI2_TXP[1] EDP_DISP_UTIL = -
Bag| DDIZ_TXN[2] | gs0 @
081 B0l Tl DR AT g0
- _ € VGA_AUX#
c DDI2_TXP[3] DDI2_AUXN ::g GA AU VGA_AUX# {35} RC37
DDI2_AUXP |~5z5 = VGAAUX {35} 4.7K_0402_5%
DISPLAY SIDEBANDS DDI3_AUXN 7§46 _0402_5%
DDPB_CLK L3 DDI3_AUXP [~
34) DDPB_CLK DDPB_DAT, GPP_E18/DDPB_CTRLCLK HDMI_HPD
((31) DDPB. DATAg = L12 | Gpp E19/DDPB_CTRLDATA GPP_E13/DDPB_HPDO (5 DFVGAHPD <] HDMILHPD {34}
- DDPC_CLK N7 GPP_E14/DDPC_HPD1 (g PP ETS T PR TR DP_VGA HPD (35}
DOPCDAT Ng | GPP_E20/DDPC_CTRLCLK GPP_E15/DDPD_HPD2 [ = EC_SCi#  (8.44)
= GPP_E21/DDPC_CTRLDATA GPP_E16/DDPE_HPD3 [y CPU_EDP_HPD
N GPP_E17/EDP_HPD — <] CPU_EDP_HPD (33}
GPP_E22/DDPD_CTRLCLK PCH_ENBKL
nego N12 | GPP_E23/DDPD_CTRLDATA EDP_BKLTEN a1z O EDP P PCH_ENBKL  (33) RC13
% EDP_COMP EDP_BKLTCTL PCH_ENVDD PCH_EDP_PWM 33 %
RC4 2 1.24.9 0402 1% & ES2 | £op ReOMP E5P VDDEN |21 ] PeH D (33§ } 100K_0402_5%
+VCCIO&EDP_COMP : SKYLAKE-U_BGA1356
Trace Width: 20mil REV=1 ?
Isolation Spacing: 25mil #VCCST_CPU @
Max length: 100mil
+VCCSTG -
RC1625
@ 49.9_0402_1%
RC19 o uciD skLur ?
1K_0402_5% 2 00402 5% JTAGX RC1551 1 2 510402 5%
check PROCHOT# circuit with PWR CATERR# D63,
AB4<| CATERRY# 2 0 0402 5% PCH JTAG TDO RC1543 1 2 510402 5%
) RC20 1 2 499 +1%0s02 U4 HPECI FPROCHOTE R Ceb | PEC! "VeesTe
{44} H_PROCHOT# > H_TARMTRIPH 63 PROCHOT# JTAG
THERMTRIP# 5
ABSql sKkToccH PROC_TCK (B2 XBE;}SF »@ TCi5 gﬁgg XOP TD! RC1545 1 2 0 0402 5% PCH_JTAG TOI
- PAD@ TC11 1_XDP_BPMO# c55 cPumse PROC_TDI [~3g1—XDP_TDO TC16 pAD@ XDP_TMS  RC1549 1 2 00402 5% PCH_JTAG_TMS
RC143 PAD@ TC12 @ T XOPEBPMTE D55 | BPM#0] PROC_TDO G5 XDP_TM $g1g PAD @
1K_0402_ 5% paD@ TC13 @ T XDPBPWZE B54 Egmg} P;gggrggri B59 DP TRSTH 79 138 Pro@ XDP_TRST# RC1550 1 2 00402 5% PCH_JTAG_TRST#
- PAD@ TC14 .. 1 XOP_BPMEE C56 ]
~ ¢ BRI PCH_JTAG Tok [B35 PCHTAC TCK 1, @ Tcog PAD@
PAD@ TC162 1 GPPE3 A6 LJTAG D59 PCH_JTAG_TDT 4 PAD @ heck JTAG cirouit?
+VCCST_CPU PAD@® TC16 @ TOPPET a7 GPP_E3/CPU_GPO PCH_JTAG_TDI 55 7@ T1C31 D08 check JTAG circuit?
B PADG Toied @ GPF BT Bas| GPPE7/CPUGPI PCH_JTAG_TDO [-20—PCH_JTAG T @ 1035 .08
check H_THRMTRIP# if need to connector to EC PAD@ TC165 @ ¢1 GPP BT A5 | SPPBICRU GP2 PCH_ITAG_TMS I 61 PCH JTAG TRSTZ % Pro@
- ! X —JTAGQ A59__ JTAGX L@ Tois PAD@
RC155 1 2 49.9 0402 1% PROC_OPI_RCOMP__AT16
RC156 1 2499 0402 1% PCH_OPRCOMP_AUT6 | PROC_POPIRCOMP
RC157 1 2 49.9 0402 1% EDRAM_OPTO_RCOMP_H66 ggg,EO;IggﬁQnP
% EOPIO_RCOMP |
RC170_1 A 2 49.9 0402 1% ] HB5 | OPC ot
@
A4 720
SKYLAKE-U_BGA1356 N
@
check DDPC_CLK pull high or not?
+3VS -
RPC19
8 1 DDPC_CLK
7 2 DDPC_DATA
6 3 DDPB_CLK
5 4 DDPB_DATA
2.2K_0804_BPAR_5%
DDP*_CTRLDATA strapping sampled on the rising edge of PWROK
Port Strap Enable Disable
Pull up to 3.3 V
Port 1 DDPB_CTRLDATA | with 2.2Kohm NC
Pull up to 3.3 V
Port 2 DDPC_CTRLDATA | with 2.2Kohm NC
Security Classification | LC Future Center Secret Data Title
Issued Date [ 2014/12/11 Deciphered Date 2015/12/11 MCP (DDI,EDP)

CRET INFORMATION.
‘RS AUTHORIZED BY LG FUT

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF LC FUTURE CENTER, AND CONTAINS CONFIDENTIAL
SEC! FEREI PETENT DIVISION OF R&D

THIS SHEET D FROM THE

CUSTODY OF THE COl
RPARTMENT TORE QENTER NEITHER. THIS SHEET NOR U2 INEORMATION 1T CONTAING
VIAY BE USED By OR DISCLOSED T0 ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF LG PFUTURE CENTER

Size | Document Number

| 2




n

DDRA_DQ[0..63] <__>==

uc1B

SKL_ULT

DDRA_ DQ0_ AL71
" DDRA- DOz Angg | DDRO_DQ
__DDRA_DO3 _ANgo | DDRO_DQ

. AL70~| DDRO_DQ)
. DDRA_DU5 _ALG9 | PDRO_DQ
"~ DDRA_DU5 A

T N70-| DDRO_DQ|
ANT0 o

DDRA_DQ7 _AN71 | DDRO_DQ)

DDRA_DUB_AR70 | DORO_DQ)

AR68 | DDRO_DQ|

©R=E

/DDRO_DQ]

DDRO_DQ|

DDRO_DQ|
/DDRO_DQ)

DDRO_DQ|

DDRO_DQ|

/DDR1_DQ|

DDR1_DQ
/DDR1_DQ
/DDR1_DQ
/DDR1_DQ
/DDR1_DQ

DDR1_DQ

DDR1_DQ

DDR1_DQ

DDR1_DQ[37

/DDR1_DQ

DDR1_DQ
/DDR1_DQ
/DDR1_DQ
/DDR1_DQ

DDR1_DQ

DDR1_DQ)

DDR1_DQ

DDR1_DQ

DDR1_DQ

DDR
DDR

DDR

DI

DI
DDR!

DDRCH-A

RESKYLAKE-U_BGA1356

@

+1.35V/

DDR_VTT_CNTL

10K_

DDRO_CKN[0] DDRA_CLKO# {17}

DDRO_CKP(0] DDRA CLKO {17}

DDRO_CKN[1] DDRA CLKT# {17}

DDRO_CKP(1] DDRA CLK1 {17}

DDRO_CKE{0] DDRA CKEO (17}

DDRO_CKE(1] DDRA_CKE1 ({17}

DDRO_CKE(2]

DDRO_CKEI3] [~

DDRO_CS#0)] DDRA_CSO# {17}

DDRO_CS#[1] DDRA CST# {17}

DDRO_ODT(0] DDRA_ODTO {17}

DDRO_ODT[1] DDRA_ODT1 {17}
DDRO_MA[S}/DDRO_CAAOJDDRO_MAS] [Bacr DDRA MA5 {17}
DDRO_MA[8]/DDRO_CAA[1JDDRO_MA(S] Bags————————— DDRA_MA9 {17}
DDRO_MA[6]/DDRO_CAA[2J/DDRO_MA[6] -ayss—————————— DDRA_MA6 {17}
DDRO_MA[8]/DDRO_CAA[3J/DDRO_MA[8] ez DDRA_MA8 {17}
DDRO_MA[7}/DDRO_CAA[4J/DDRO_MA[7] Hayse——————————— DDRA_MA7 {17}
DDRO_BA[2}/DDRO_CAA[SYDDRO_BG[0] AW DDRA BS2# ({17}

0_MA[12]/DDRO_CAA[SYDDRO_NA[12] gasg DDRA_MA12 {17}
0_MA[11/DDRO_CAA[7YDDRO_MA[11] [azs DDRA_MA11 {17}
DDRO_MA[15]/DDRO_CAA[BJDDRO_ACT# Paygs ] DDRA_MA15 {17}
DDRO_MA[14J/DDRO_CAA[9)/DDR0_BG[1] DDRA_MA14 {17}
0_MA[13J/DDRO_CABIOYDDRO_MA[13] [Adas DDRA_MA13 {17}
DDRO_CAS#/DDRO_CAB[1J/DDRO_MA[15] [-&725 DDRA CAS# {17}
DDRO_WE#DDR0_CAB[2J/DDRO_MA[14] ausg——————————— DDRA_WE# {17}
DDRO_RAS#/DDRO_CAB[3J/DDRO_MA(16] [~agsy———————————] DDRA RAS# {17}
DRO_BA[0}/DDRO_CAB[4YDDRO_BA[0] [~ayst ] DDRA_BSO# (17}
DDRO_MA[2)/DDRO_CAB[5J/DDRO_MA[2] ATag DDRAMA2 {17}
DRO_BA[1JDDRO_CAB[EJDDRO_BA[1] FaTse————— DDRABSt# (17}
0_MA[10J/DDRO_CAB[7JDDRO_MA[10] gggg————1 DDRAMA10 {17}
DDRO_MA[1}/DDRO_CAB[BJDDRO_MA[1] [Rygg——————————— DDRA_MA1 {17}
DDRO_MA[0}/DDRO_CAB[SJDDRO_MA(0] EARy DDRA'MAO {17}
0_MA[3] gRzy DDRA_MA3 {17}
DDRO_MA[4] [ DDRA MA4 {17}
AM70__DDRA_DQS#0
DDRO_DASNI0] [“AMgg DDRA_DQST
DDRO_DQSP[0] ~ATgg —DDRA_DQSHT DDRA_DQS#[0..7]
DDRO ggggﬂ] ATy0DDRADOST DDRA_DQSH0.7] {17}
DDRA_DOSF DDRA_DQS[0..7].
DDRO_DQSN[2/DDR0_DASNI4] |ayes—DORADT CHECK ™ > DDRA_DQS[0.7] {17}
DDRO_DQSP[2J/DDR0_DQSPH] [~AygpDDRA-DOSHS
DDR0_DQSN[3/DDR0_DQSNI5] [5Agg—DDRA-D
DDRO_DQSP[3/DDR0_DASP[5] |~BA33—DDRA-DUSH
DDR0_DQSN[4/DDR1_DASN[0] (5 DORADOST
DDRO_DQSP[4JDDR1_DASP(0] (4 DORA DS
DDR0_DQSN[5/DDR1_DASN[1] A3 —DDRADUSS
DDRO_DQSP[5/DDR1_DQSP[1] [5a30—DDRA-DUSHS
DDRO_DQSN[6]/DDR1_DQSN[4] & DORADOSE
DDRO_DQSP[6J/DDR1_DASPI4] [Ay26—DDRA-DOSF:
DDR0_DQSN[7J/DDR1_DQSNI5] [~5a58 DDRA-DO
DDRO_DQSP[7)/DDR1_DQSP[5] [— = SMVREF
AWS50 D WIDTH:20MIL
DDRO_ALERT#
DBRO_PAR 2102 SPACING: 20MIL
DDR_VREF_CA [HAYSr DDR_SM_VREFCA {17}
DDRO_VREF_DQ [~Bag7 DDR_SAVREFDQ {17}
DDR1_VREF_DQ DDR_SB_VREFDQ {18}
DDR_VTT_CNTL
DDR_VTT_CNTL [ Awe7 DDR VIT CNTL
1 OF 20
2
+3VALW
RC30
100K_0402_5%
of
¢——————[ > CPUDRAMPG_CNTL {55}
:
acts
©IMMBT3904WH_SOT323-3
of
RC29
0402 5%
@
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?
SKL_ULT
{18)  DDRB_DQ[0.63] <_ e ucic
DDRB_D!
—Dnﬁfn‘ggiﬁ% DDR1_DQ[0JDDRO_DQY16] DDR1_CKN[0] ﬁmg DDRB_CLKO# {18}
. DDRB_DOZ __ AKe5 | DDR1_DQI1/DDRO_DQ[17] DDR1_CKN[1] ~Ap5 DDRB_CLK1# {18}
—DDRE D3 Ake4 | DDR1_DQI2J/DDRO_DQ[18] DDR1_CKP[0] A48 DDRB_CLKO {18}
—DDRE D04 Are6 | DDR1_DQI3/DDRO_DQ[19] DDR1_CKP[1] DDRB_CLK1 {18}
—DDRE D05 AF67 | DDR1_DQI4/DDRO_DQ[20] ANS6
DDRB_DO6 _AK67 | DDR1_DQ[5/DDRO_DQ[21] DDR‘LCKE[O] AP55 DDRB_CKEQ {18)
—DDRB DQ7 __AKes | PPR1_DQ[6)/DDR0O_DQ[22] DDR1_CKE[1] [-ANSS DDRB_CKE1 {18}
. DDRB_DQ8 __Ar70 | DPR1_DQ[7/DDRO_DQ[23] DDR1_CKE[2] [“aps3
. DDRB_DQ9 ___AFes | DDR1_DQ[8/DDRO_DQ[24] DDR1_CKE[3] [
—DDRE DQT0—AH71 | DDR1_DQI9YDDRO_DQ[25] BB42
—DDRE DQTTAH6s | DDR1_DQ[10/DDRO_DQ[26 DDR1_CS#(0] Avas DDRB_CSO0# {18}
—DDRE DQTZ —Af71 | DDR1_DQ[11)/DDRO_DQ[27 DDR1_CS#[1] "&A45 DDRB_CS1# {18}
—DBDRE DO AF6g | DDR1_DQ[12)/DDRO_DQ[28 DDR1-0DT(0] (~Awaz DDRB_ODTO {18}
—DBDRE DO AH70 | DPR1_DQ[13)/DDRO_DQ[29 DDR1_ODT[1] DDRB_ODT1 {18}
—DDRE DOT5—AHg | DPR1_DQ[14)/DDRO_DQ[30 AY48
——DDRB DQT6 —ATes | DDR1_DQ[15/DDRO_DQ[31 DDR1_MA[5/DDR1_CAA[0)DDR1_MA[5] [Ap50 DDRB_MAS {18}
—DDRE-DQT7—AUgs | DDR1_DQ[16}/DDR0_DQ[48 DDR1_MA[9)/DDR1_CAA[1}/DDR1_MA[9] [Eazg DDRB_MA9 {18}
—DDRE DQT8Apee | DDR1_DQ[17)/DDRO_DQ[49 DDR1_MA[6)/DDR1_CAA[2)/DDR1_MA[6] EEag DDRB_MA6 {18}
" DDRB_DQT9 _ANe5 | PDR1_DQ[18}/DDRO_DQ[50] DDR1_MA[8)/DDR1_CAA[3)/DDR1_MA[S] Fapzs 1 DDRB_MA8 {18}
" DDRE_DQ20 _ANe6 | PPR1_DQ[19}/DDRO_DQ[51 DDR1_MA[7J/DDR1_CAA[4)/DDR1_MA[7] a1 DDRB_MA7 {18}
—DDRB _DQO27 _ Ap66 | PDR1_DQ[20)/DDRO_DQ[52] DDR1_BA[2/DDR1_CAA[SJ/DDR1 BG[0] [ANgg ] DDRB_BS2# {18}
—DDRE DQ2Z ATes | DDR1_DQ[21)/DDRO_DQ[53 DDR1_MA([12)/DDR1_CAA[6/DDR1_MA[12] ~ANag DDRB_MA12 {18}
—DBDRE D73 AUgs | DDR1_DQ[22)/DDRO_DQ[54 DDR1_MA[11}/DDR1_CAA[7JDDR1_MA[1] [ANsg DDRB_MA11 {18}
——DDRB DO24 —ATe1 ] DDR1_DQ[23)/DDRO_DQ[55 DDR1_MA[15)/DDR1_CAA[8)/DDR1_ACT# DaRs, DDRB_MA15 {18}
—DDRB_DQ25 AU671 | DDR1_DQ[24)/DDRO_DQI56] DDR1_MA[14]/DDR1_CAA[9]/DDR1_BG[1] [— DDRB_MA14 {18}
—DDRB D26 Ap6o | PPR1_DQ 'DDRO_DQ[57] BA43
—DDRE-DQ27—ANg0 | DDR1_DQ[26)/DDRO_DQ[58 DDR1_MA([13)/DDR1_CAB[OJDDR1_MA[13] [-Avz3 DDRB_MA13 (18}
—DDRE DQ25ANgT | DDR1_DQ[27)/DDRO_DQ[59 DDRT_CAS#/DDR1_CAB[1}/DDR1_MA[15] [“Ayaz DDRB_CAS# {18}
—DDRE DQ2TApeT | DDR1_DQ[28)/DDRO_DQ[60 DDRT_WE#/DDR1_CAB[2J/DDR1_MA[14] [~Rwa4 DDRB_WE# {18}
—DDRE DQ30AT60 | DDR1_DQ[29)/DDRO_DQ[61 DDR1_RAS#/DDR1_CAB[3)/DDR1_MA[16] 5544 DDRB_RAS# {18}
—DDRE DQ3TAUG0 | DDR1_DQ[30)/DDRO_DQ[62 DDR1_BA[0JDDR1_CAB[4)/DDR1_BA[0] Ava7 DDRB_BSO# {18}
‘AU40| DDR1_DQ[31)/DDRO_DQ[63 DDR1_MA[2J/DDR1_CAB[5)/DDR1_MA[2] 5443 DDRB_MA2 {18}
DDRE-DQ33 —AT40 | DDR1_DQ[32J/DDR1_DQ[16) DDRI_BA[1J/DDRT_CAB[6)/DDRT_BA[1] |-, DDRB_BST# {18}
DORE-DQ34—AT37 | DDR1_DQ[33/DDR1_DQ[17] DDR1_MA[10}/DDR1_CAB[7}/DDR1_MA[10] [y, DDRB_MA10 {18}
DDRE-DQ35 AU37 | DDR1_DQ[34)/DDR1_DQ[18 DDR1_MA[1)/DDRT_CAB[8]/DDRT_MA[1] (g, DDRB_MA1 {18}
DDRE-DO36 —AR40 | DDR1_DQ[35/DDR1_DQ[19 DDR1_MA[0J/DDR1_CAB[9]/DDR1_MA[0] (B DDRB_MA0 {18}
DDRB_DQ37__Apap_| DDR1_DQI36/DDR1_DQ[20 DDR1_MA[3] gz, DDRB_MA3 {18}
DDRE DQ38Ap37 | DDR1_DQ[37)/DDR1_DQ[21 DDR1_MA4] DDRB_MA4 {18}
DORE DO39 AR37 | DDR1_DQ[38/DDR1_DQ[22 AHG6  DDRB_DQSH0
DDRE DQ40—AT33 | DDR1_DQ[39)/DDR1_DQ[23 DDR1_DQSN[0J/DDRO_DQSN[2] AHgs DDRE DOST
DDRE DO4T—AU33 | DDR1_DQ[40)/DDR1_DQ[24 DDR1_DQSP[0}/DDRO_DQSP[2] 3586 DDRE DOSHT
DDRE D047 —AU30 | DDR1_DQ[41)/DDR1_DQ[25 DDR1_DQSN[1)/DDRO_DQSN[3] FAG76 DDRE DOST
DORE-DQZ3 —AT30 | DDR1_DQ[42J/DDR1_DQ[26) DDR1_DQSP(1J/DDRO_DQSP(3] “ARgs DDRE DOSFZ
DDRE DO47—AR33 | DDR1_DQ[43)/DDR1_DQ[27] DDR1_DQSN[2J/DDRO_DQSN(6] ~ARgs DDRE DOS?
DDRE D045 Ap33 | DDR1_DQ[44)/DDR1_DQ[28 DDR1_DQSP[2)/DDRO_DQSP(6] [“ARg1DDRE DS DDRB_DQS#[0..7]
DDRB D046 AR30 | DDR1_DQ[45)/DDR1_DQ[29 DDR1_DQSN[3]/DDRO_DQSN[7] [~ARgo DDRB DQS3 —————————__>  DDRB_DQS#[0..7] {18}
1 AP30 | DDR1_DQ[46)/DDR1_DQ[30] DDR1_DQSP[3]/DDRO_DQSP[7] ~aT33 DDRB DOSHE DDRB_DQS[0..7]
DDORE DQ45AU27 | DDR1_DQ[47)/DDR1_DQ[31 DDR1_DQSN[4/DDR1_DQSN[2] [FAR3s DDRE DOSA M DDRB_DQS[0.7] {18}
DORE DQZTATs7 | DDR1_DQ48) DDR1_DQSP[4)/DDR1_DQSP[2] ~AT3; —DDRE DOSH
—DDRE DQ50 AT25 | DDR1_DQ[49) DDR1_DQSN[5/DDR1_DQSN[3] FAR33 DDRE DOS5
—DDRE D57 Au25 | DOR1_DQ[50) DDR1_DQSP[5)/DDR1_DQSP[3] AR5 DDRE DOSHE
DDRB_DQ52 _ Apa7_| DDR1_DQ[51 DDR1_DQSN[6] ~AR>7 DDRB DOS6
—DDRB D053 _AN27 | PDR1_DQ[52] DDR1_DQSP(6] ~AR22 —DDRE DOSAT
—DDRB D054 AN25 | PDR1_DQI53] DDR1_DQSN[7] -AR57 DDRB DOS7
n AP25 | DDR1_DQ[54] DDR1_DQSP[7] - ———————
. DDRB_DQ56 _AT22 | DPR1_DQI5S] AN43
—DDRE DO57 AU22 | DDR1_DQ[56) DDR1_ALERT# DABz3 D
DDRB_DQ58 _ AU21 ggg}gg g; DRAEDQE’E’}Q [AT13 _CPU_DRAMRST# R
RE PR a2t | N X HARTE—SM RCOMP 0————— 9
——DDRE-DGBT—ANg7-| DDR1_Dal5a DDR_RCOMP[0] [A115—SVEREOMP T Reas 12 326 ot 1]
] ] — X A\
___DDRB_DQ6T__Apzz | DORI_DAISO DDR _RCOMPII] ["AU18 _SM_RCOWMP 2 RGC26 1 a2 100 0402 1% |
" DDRB_DQ6Z __AP21 | gggl,gg g; DDR_RCOMP[2] = =
DDRE_DQ63 s .
] ANZT | o Dale DDRCH-B
+OF-26-
SKYLAKE-U_BGA1356 N
REV =1 2
@

Need to check the resistor value

+1.35V

RC22
470_0402_5%
o
RC23 @ 0_0402_5%
1 2

{17,18)  CPU_DRAMRST# <__} CPU_DRAMRST# R
EMC_NS@

2 0.01U_0402_25V7K
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SPICLK RC1539 1 2 15 0402 6% , SPLCLK R
{44 SPICLK RC1538 1 233 0402 5%
SPI_SO. RC53 1 2 15 0402 5% , SPLSOR
{44y sPsO SO RC177_1 233 0402 5%
SPLSI RC52 1 2 15 0402 5% , SPLSLR
44 sPLsI ST RC1751 233 0402 5%
SPI_CS0# RC51 1 2 00402 5% SPILCS0# R
{44} sPICso# T RC1741 200402 5% LCSTR ¥

ucte

skt

SPILCLK R A

SPI-FLASH

SPI0_CLK
SPIO_MISO
SPID_MOS!
SPI0_I02

SPI0_I03

SPID_CSO#
SPI0_CS1#
SPI0_CS2#

SP1-TouCH

GPP_D1/SPI1_CLK
GPP_DZ/SPI1_MISO
PP DISPI1_MOSI
GPP_D21/SPIT_I02

SMBUS, SULINK
GPP_CO/SMBCLK
GPP_C1/SMBDATA
GPP_C2/SMBALERT#

SEPCasmLocL
4/SMLODATA
GPP CaeNLOALERTH

GPP_CB/SMLICLK
GPP_C7/SMLIDATA
GPP_B23/SMLTALERT#PCHHOT#

R7 PCH_SMB_CLK
[[RE—PCH-SWE_DATA™

L %" DIMMI, DIMM2, NGFF

Ro SMLO_CLK

W2 A

[Wi——SMLO_AERTE

w3 PCH_SML1_CLK

s SWIDAT GPU, EC, Thermal Sensor

BOARD_ID4 GPP_D22/SPI1 1103 o
{8} BOARD_ID4 [ >—————————| GPP_DO/SPI1_CS# e GPP_A1/LADO/ESPI_I00 {32,44}
—_——— GPP AILADTESPL 0! (32,44}
cunk LAD2IESPI 102 2,44
GPP PIADSESP ] lo (3244
GL_CLK PP K @240
GLTDATA GPP_ALISUS STATHESP, RESETH ® 5@
CLRSTH
_——— AW9__CLK PCI EC R RC173 2 122 0402 5%
+3V_SPI GPP_A9ICLKOUT LPCOESPI CLK - CLK_PCI EC
: JR— koSt WIS | oy ooy QUTAESEESP S v TR A o0 T gt S
SERRQ___ AV11 L
{3244}  SERRQ [ >——————"—— """ GPP_AG/SERIRQ
RC80 RC61 REVYYAKEU_BEATI56 N
1K_0402_5% 1K_0402_5%
necic with 2105, SPI is D e
SPLWPHR mess 1 2 15 0402 5% SPIWPH
e +3V_SPI +3vs
SPLHOLD# R Ress 1 2 15 0402 5% SPI_HOLD#
¥3VS +3VALW_PCH
e
RC1711 2 00402 5% | PM_CLKRUN# __ RC11 1 2 82K 0402 5%
Rovl_ @2
00¥025% SERIRQ RC12 1 2 10K 0402 5%
+3V_SPI * +3V_sPI
1. If support DS3, connect to +3VS and don't support EC mirror code; KBRST# RC10 1 210K 0402 5%
2.1f don't support DS3, connect to +3VALW_PCH and support EC mirror code.
1K_0402_5% K Gave_s% KERSTE_CC1255 1 || 2 EMC NS 1000P 0402 SOVTK
SPLWPAR _RCIT6 1 n@ A 2 330402 5% SPLWPH 1
SPLHOLDA R RC178 1 @ A 2 33 0402 5% SPI_HOLD# 1
+3v_sPI
ucs
SPI_CSO0# 1 8
ost vee
sPISO 2 7 SPIHOLDE
0o HoLD# ocs
+3VALW_PCH Follow CRE, need to check the 2 SPIWPH SPLCLK Y
X L KX o e L 10_0402_10V6-K
4 5 sisi 2
RC1568 2 1_20K 0402 5% SPLSO_R GND ol +3VALW_PCH +3VS.
RC1565 2 120K 0402 5% SPLSIR QB4FVSSIO_SO
RC1578 2 1_20K 0402 5% SPLWP# R '
RC1580 2 120K 0402 5% SPLHOLD# R RPC25 o
+3V_SPI 2.2K_0404_4P2R 5%
uce N
SPIcsii Teer vecl®
SO PTROLD T PCH_SML1_CLK
e Zoo  wowor [5 — S QC10A 6 1 EC_SMB_CK2
w CRB, need to check the strap A e oK s PTSTT ccor 2N7002KDWH SOT2636 |
10_0402_10V6-K @ “
W25Q32FVSSIQ_SOB )
RC1567 2 1_4.7K 0402 5% SPI_SO_R 2 =
RC1566 2 1 47K 0402 5% SPLSIR PCH_SML1_DAT acio8 3 4 E£C B DA2
==
RC1581 2 1 4.7K 0402 5% SPILWP# R 2N700; 1
RC64 1 21K 0402 5% SPI_HOLD# R
e
Based on WW36 SKL U&Y WOM, RC64 populaxed

and RC61 de-populated for SKL U ES s:
1o s 6256, cvctomars st ansure that g
SPI flash device on the platform

has HOLD functionality disabled by defau.

+3VALW_PCH

RPC20

2.2K_0404_4P2R 5%

PCH_SMB_CLK

+3v8
o

acoa_ 6

RPC24
2.2K_0404_4P2R 5%

PCH_SMB_DATA

2N7002KOWH_SOT363-6|

T

~>SMB_CLK_S3

{44y
(32

(30.44)

(39.44)

DWH_SOT363-6

SMB_DATA_S3

+3VALW_PCH

SMB_ALERT# 2.2K 0402 5% 2 1 RC1562

+3VALW_PCH

SMLO_CLK

WLO-DAT

SMLOALERTH _Rorsss 2 C 1

2.2K 0402 5%

+3VALW_PCH

This signal has a weak internal pull-down.
0=LPC Is selected for EC. (Default)
SPI Is selected for EC.

1 The rntemal pull-down is disabled after RSMRST#

de-assert;
2 This signal is in the primary wel
Rising edge of RSMRST#

SML1_ALERTH RC1560 1

+3VALW_PCH

250K 0402 5%

To enable Direct Connect Interface (DCI), a 150K pull up resistor will need to be

added to PCHHOTH# pin.

(Refor t0 W52 MOW)

This pin must be low during the rising edge of RSMRST#:

(17,18.40)

{17,18,40)
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@
+avs RC1561 1 2 22K 0402 5% GPP_B18
I s o ? UALRANK@ | DUALMIC@
UC1F i
RC1602 1 210K 0402 5% EC_SCH# R e x  1ser Tse™r  Px i S
Lpss 1sH e, 3 @nw‘ @ ] @m 2 2 P
3 o 3y &y 3 <y 2
BOARD_IDO S =3 3 3 g =1
Retssa 1 S 2 22k o2 5%  GPP_B22 ﬁ;‘?— GPP_B15/GSPI0_CS# GPP_D9 el &2 &) 2ol g 2 el
= = §| GPP_B16/GSPIO_CLK GPP_D10 -8 -3 -3 -8 -3 -8
APE ! 2 2 2 2 2 2
GPP_B18 AR7 | GPP_B17/GSPI0_MISO GPPD11[p1  BOARD_ID3 BOARD IDO
GPP_B18/GSPIO_MOSI GPP_D12 a
4 BOARD_ID: )
CMOS_ON# ’;“,ﬂ? GPP_B19/GSPI1_CS# GPP_D5/ISH_I2C0_SDA J,f3 BOARD. ID5 {9 BOARD_ID2 < }—pomRp D
{33}  CMOS_ON# TRER) 5 00402 5% EC SCER ‘AP5 | GPP_B20/GSPI1_CLK GPP_DB/ISH_I2C0_SCL = BOARD_IDA
{4,44) EC_SCI# ANS | GPP_B21/GSPI1_MISO N1 {7} BOARD_ID4 < BOARD D!
@ GPP_B22/GSPI1_MOSI GPP_D7/ISH_I2C1_SDA [ =
GPP_D8/ISH_I2C1_SCL [—
{40} UART_RX_DEBUG A1+ GPP_CBIUARTO_RXD N c o AD11 =
% VGA_PWRGD {40} UART_TX_DEBUG GPP_C9/UARTO_TXD GPP_F10/12C5_SDA/ISH_I2C2_SDA 4 Nl o o o o,
RC1558 1 _UNMA@ 2 10K 0402 5% = :;g, GPP_C10/UARTO_RTS# GPP_F1112C5. SCLISH_ 1202 scL 2012 Toris@ o, ‘“”7@,”‘ NTS@‘;?‘ umAe _ ~
*-{ GPPZC11/UARTO_CTS# 3 S 3y 3
AD1 u1 = 3 =S !
{40} UART2_RXD ADZ | GPP_C20/UART2_RXD GPP_D13/ISH_UARTO_RXD/SMLOBDATA/I2C4B_SDA [y el &2 &) -4 ]
{40} UARTZ_TXD GAPWRGD AD3 | GPP_C21/UART2_TXD GPP_D14/ISH_UARTO_TXD/SMLOBCLK/I2C4B_SCL [{j3 -Ig - -& -
= AD4| GPP_C22/UART2_RTS# GPP_D15/ISH_UARTO_RTS# 33
- GPP_C23/UARTZ_CTS# GPP_D16/ISH_UARTO_CTS#/SMLOBALERT# [—
ODD_EN ur GPP_C12/UART1_RXD/ISH_UART1_RXD 78; |
Us | GPP_C16/12C0_SDA GPP_C13/UART1_TXD/ISH_UART1_TXD [-ac3
+3VALW_PCH > GPP_C17/12C0_SCL GPP_C14/UART1_RTS#/ISH_UART1_RTS# ~ap4
- PCH_WLAN_OFF# GPP_C15/UART1_CTS#/ISH_UART1_CTS# [ <~
{40} PCH_WLAN_OFF# PCH BT OFFF 88 GPP_C18/12C1_SDA Y8
@ {40}  PCH_BT_OFF# — GPP_C19/12C1_SCL GPP_A18/ISH_GPO g
9 ODD_EN GPP_A19/ISH_GP1 | g
RC1593 2 1 10K 0402 5% | Aﬁng GPP_F4/12C2_SDA GPP_A20/ISH_GP2 *‘;i;
GPP_F5/I2C2_SCL GPP_A21/ISH_GP3 [ay7
GPP_A22/ISH_GP4 [
AH11 w7
+3VS 5| GPP_F6/12C3_SDA GPP_A23/ISH_GP5 [ GPP_A12
o AR1Z | GppF7ii2c3 SCL GPP_A12/BM BUSY#/ISH_GP6 12 = 1@ T2 @
AF11 check GPP_A12
5| GPP_F8/12C4_SDA ~ -
AF12 | GPP_F9/1204SCL oard ID e iption tuff R
CMOS~Q +OF 20 00 14" c1616 RC1614 | |
10K 0402 5% a
110K 0402 5% AW REKYLAKE-U_BGA1356 ? [Board ID[0:1]| 01 15" C1616 RC1613
[_RC1597 2 10K 0402 5% -
e UciG skt ? 10 17" C1615 RC1614
oubdX check if need the pull up resisor
AUDIO 11 R rved
% HDA_SYNC -
43} HDA_SYNC_AUDIO Reas ! L s ne 22 | HDA_SYNC/I250_SFRM poard_1b2 L Mon-touch RCLEL
QAW PCH 431 @) HORBITCLK AUDIO %ﬁ; HOA_BLKIZS0 SCLK Tonch el
TFDA_SDINO _— BA21 | HDAS -
43} HDA_SDINO > = HDA_SDI0/I2S0_RXD SD_CMD_PCH
RC1600 1 Re44 1 2 33 0402 5% HDA RST# 21| HDA“SDIV/I281 RXD GPP_GOISD_CMD FABH—S0-50 o SD_CMD_PCH {30} [poard_1D3 0 UMA C1610
[ 2 1K 0402 5% HDA SDOUT {43} HDA_RST_AUDIO#¥ <} = J57] HDA_RST#/I281_SCLK GPP_G1/SD_DATAO [~Ag12 —SD_DT PCH SD_D0_PCH {30} 1 DIs C1609
* @ - Ay207] GPP_D23/128_MCLK GPP_G2/SD_DATA1 {7 —SD-DZ PCH SD_D1_PCH {30}
o 12817SFRM GPP_G3/SD_DATA2 5-D3PCH SD_D2_PCH {30}
HDA_SDO This signal has a weak internal pull-down i GP_G41SD_DATAS 1y —Sb-Cr-Pom e e Y poaratod S S "
= Enabl it defined in the Flash Descript AKT | GPP_GE/SD_CD# [y —SDCTR PCH oH 0 1 | Dualrank [rci60
nable security measures defined In e las| lescriptor. AKG GPP_F1/12S2_SFRM GPP_G6/SD_CLK W7 D WP PCH SD CLK PCH {30}
= Disable Flash Descriptor Security(override). This strap AKG | GPP_F0/I252_SCLK GPP_G7/SD_WP — SD_WP_PCH {30} B d ID5 0 ingleMIC RC12
should only be asserted high during external pull-up in AK10 | GPP_F2/1252_TXD BA9  SD_PWR EN# oard_
oni | GPPTF31252 RXD GPP_A17/SD_PWR_EN#ISH_GP7 |55 8D TP SEL SD_PWR EN# (44} 1 | pualMI C1606
GPP_A16/SD_1P8_SEL — SD_1P8_SEL {30}
H5 1 app_p1aiomIC_cLKo b Reowp | AB7__SD_RCOMP RC49 1 2 200 0402 1% {>
A GPP_D20/DMIC_DATAQ .
For EMI HDA SDIND 28| opp_17/DMIC_CLK1 cpp_F23 [-AF13
= *-| GPP_D18/DMIC_DATA1
PCH_BEEP
(43} PCHBEEP < = AWS | Gpp_B14/SPKR
EMC_NS@
ccr +OF 20" s
10P_0402_50v8J
SKYLAKE-U_BGA(356, )
@
+3VS
RC45 1 2 33 0402 5% ,HDA SDOUT
gﬁg rn[éAFﬁ)S;JT AUDIO - RGa6 T 270 0402 5% +3VALW_PCH
RC14 1 2 2.2K 0402 5% PCH_BEEP
@
PCH_SDIO@
SD_PWR EN# RC1603 1 2 49.9K 0402 1%
Default ihen
Pin Name[Strap Description | Configuration alue sampled
Tnternal PD
0 Disable “ Top Swap”
SPKR / [Top Swap ode. (Default) % 0 Rising edge
[GPP_B14 verride I = Enable “ Top Swap” of PCH_PWROK
mode .
Tnternal PD
0 = Disable ™ No Reboot”
[GSPI0_MOSINo Reboot ode. (Default) %
/GPP_B18 1 = Enable “ No Reboot” 0 Rising edge N
ode of PCH_PWROK
Internal PD
5SPI1_MOSI[Boot BIOS g - igé (Default; Rising edge Security Classification | LC Future Center Secret Data Title
/GPP_B22 géiap Bit 0 lof PCH_PWROK Issued Date | 2014/12111 Deciphered Date 2015/12/11 MCP (LPSS,ISH,AUDI O
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{37}
{37}
{87}
{87}

LAN PCIES

{40}
{40)
{40}
{40}

WLAN PCIE6

PCIE_PRX_DTX_N5
PCIE_PRX_DTX_P5
PCIE_PTX_C_DRX_N5
PCIE_PTX_C_DRX_P5

PCIE_PRX_DTX_N6
PCIE_PRX_DTX_P6

PCIE_PTX_C_DRX_N6
PCIE_PTX_C_DRX_P6

UCTH SKL_ULT

PCIE/USB3/SATA ssic / uses
USB3_1_RXN USB30_RX_N1 {41}
H13 USB3_1_RXP USB30_RX_P1 {41} LEFT USB (3.0)
G137 PCIET_RXN/USB3_5_RXN USB3_1_TXN USB30_TX_N1 {41}
517 PCIE1_RXP/USB3_5_RXP USB3_1_TXP USB30_TX_P1 {41}
A17| PCIE1_TXN/USB3_5_TXN
~ PCIE1_TXP/USB3_5_TXP USB3_2_RXN/SSIC_1_RXN
&1 USB3_2_RXP/SSIC_1_RXP
F17] PCIE2_RXN/USB3_6_RXN USB3_2_TXN/SSIC_1_TXN
D167| PCIE2_RXP/USB3_6_RXP USB3_2_TXP/SSIC_1_TXP [~
C167] PCIE2_TXN/USB3_6_TXN 10
>~ PCIE2_TXP/USB3_6_TXP USB3_3_RXN/SSIC_2_RXN 10
gl% PCIE3_RXN %12
D17| PCIE3_RXP =
c17] PCIES_TXN E10
| PCIE3_TXP USB3_4_RXN [—£19
&5 USB3_4_RXP 545
F15| PCIE4_RXN USB3_4_TXN [58
5197 PCIE4_RXP USB3 4 TXP [—
5 PCIE4_TXN
A19 - AB9 _ USB20_N1
“— PCIE4_TXP USB2N_1 2 USB20_ N1 {41}
PCIE_ PRX DTX N5 F1 Uss2p 1 [FAB10 = USB20_P1 {41} LEFT USB (3.0)
PCIE_PRX_DTX_P5 ___E16 | PCIES_RXN AD6 _ USB20_N2
©C22 T [ 21U 0402 ToVe-K PCIE PTX DRX N5 Gro | PCIES_RXP USB2N_2 mg USB20 N2 {45} RIGHT USB (2.0)
©C23 1_|[ 2 _.1U_0402_10V6-K_PCIE_PTX DRX_P5 D19 | PCIES TXN USB2P 2 USB20_P2 {45}
1 FeEs. e UsBan_3 [-AH3UeE20 NS USB20_N3 {45}
PCIE_PRX_DTX_N6 X |
> 5 RR-DTX C18 | beiEs_RXN USB2P_3 mg USB20_P3 {45} RIGHT USB (2.0)
L= K P X I PCIE6_RXP USB20_N4
S ek o & ooy usean ¢ ARy e TS > Useao e 6y
11 - — PCIE6_TXP USB2P_4 = USB20_P4 {33} Camera
SATA_PRX_DTX_NO USB20_N5
(42)  SATA_PRX_DTX_N =PRXDTX] £20 1 peiE7_RXNISATAO_RXN USB2N_5 ﬁj; o USB20 N5 {30}
(42)  SATA_PRX_DTX_P! PCIE7_RXP/SATAQ_RXP sso USB2P_5 = USB20_P5 {30} Card reader
42 SATA_PTX_DRX_NI PCIE7_TXN/SATAO_TXN USB20_N6
((42)) SATA_PTX DRX P A21 | b CIE7 TXPISATAO TXP USB2N 6 [Hare - USB20_N6 {33} Touch panel
S SATA PRX DTX N1 621 | N USB2P_6 M* ; USB20_P6 {33}
(42) SATA_PRX_DTX_N _PRX_DTX] PCIE8_RXN/SATA1A_RXN USB20_N7
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PAD @TC169 1 F65 AWT1 1 TC177 @PAD A
@—————————52| VSS F65 RSVD_TP_AWT71 Hapas——————————————————— @
PAD@TC170 @ 1 65 | Vo tes VDT AWTe [AWTG 1) @ TC178 @PAD g(i;‘%az -
o
F AP56 1 TC168 @PAD - L
E%%: RSVD_F61 MSM# Dy PROC_SELECT# ® 2 VCCST_CPU
RSVD_E61 PROC_SELECT# R22 MR Gaoz 5% O K -
Cannonlake@
10F20
YLAKE-U_BGA1356
RE(YLAKE-U_BGA135 .
Pefault @
Pin Name [Strap Description Configuration alue
A
CFG[4] Display Port — 1 = eDP Disabled 1
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Swap Table
- —_— X Pin . Pin X
o oavera DDR3 SO-DIMM A oRA DOD.83 (5 Frer | Pin vane| wer wame || imber | bin name] et name
— e PDRA_DQS[0..7]
-Dase.7 - & 5 BOO DDRA_DO1 5 5032 DDRA_DQ33
+1.35V 135V 38V —— —— PDRA DQSH0.7] {5} 7 DQL DDRA_DQ5 7 DQ33 DDRA_DQ36
[ [ 15 DQ2 DDRA_DQ6 15 DQ34 DDRA_DQ39
- —eeeeee”_CPDRA_MA[O..15] {5} 17 DQ3 DDRA_DQ7 17 DQ35 DDRA_DQ38
RDS 4 DO4 DDRA_DQO 4 DQ36 DDRA_DQ37
1.82K_0402_1% 34@1.5V 6 DQ5 DDRA_DQ4 6 DQ37 DDRA_DQ32
RDG For RF 16 DQ6 DDRA_DQ2 16 DQ38 DDRA_DQ34
~ DDRY 18 DQ7 DDRA_DQ3 18 DQ39 DDRA_DQ35
1 2 +VREF_DQ_DIMMA 1 - —
- : VREF_DQ vss 2 F— 10 DOS#0 DDRA_DQS#0 10 DQS#4 DDRA_DQS#4
T2 0%625% A 217 DDRA_DQO _ _ b
o~ T = I N DDRA_DQ1 sfVvsst DQ4 DDRA_DQ4 3 2 3 12 DQSO DDRA_DQS0 12 DQS4 DDRA_DQS4
8 3 . 8 1S DORA_DU5 bao Das 1 1,3 1.3 1.3
1< o8 coa s cog g {9 | 8@; 3 [\,/ggaz 0 DDRA_DQS#0 L8 8% 59 21 DQO8 DDRA_DQ12 21 D040 DDRA_DQ44
_1'sg g% 3 8 Q oo S DDRA_DQS0 o8 oy o8 23 DQ9 DDRA_DQ9 23 DQ41 DDRA_DQ41
8 SN dele 22 DDRA_DOS —{ vss 5 VSS_6 15— DDRA_DQ2 PR 2 S 2 S 33 DQ10 DDRA_DQ14 33 DQ42 DDRA_DQ46
2'3 = T e 5 DDRADQ DQ2 DQ6 DDRADQ 3 [ [ 35 DO11 DDRA_DQ10 35 D43 DDRA_DQ47
2 2 E LN S 007 50— ~ < ~ 22 DQ12 DDRA_DQ13 22 DQ44 DDRA_DQ45
| = DDRA_DQ12 1 ‘ésij VSSTg DDRA_DQ13 24 DO13 DDRA_DQ8 24 DQ45 DDRA_DQ40
o DDRA_DQ9 23 Dgg D813 DDRA_DQB 34 DQ14 DDRA DQ11 34 DQ46 DDRA_DQ43
25 . -
RO 0402 1% DORA DOSH 21 yss o vss 10 - 224 36 DO15 DDRA_DQ15 36 DQ47 DDRA_DQ42
_0402_ BORATDGET 2 pasi# B CPUDRAVRSTF 27 DOS#1 DDRA_DOS#1 27 DOS#5 DDRA_DQS#5
= 1 RESET# - ? <___|CPU_DRAMRST#  {6,18} 29 DOS1 DDRA_DQS1 29 DQS5 DDRA_DQS5
o DDRA_DQ14 VSDSEIS Em DDRA_DQ11 N
DDORA_DQT0 Da1s DDORA_DQT5 %\2 39 DO16 DDRA_DQ20 39 DQ48 DDRA_DQ48
VSS_14 |54 E 41 DO17 DDRA_DQ21 41 DQ49 DDRA_DQ53
38Eﬁ—'.§8§? DQ20 [ ng}gg}é o, Layout Note: 51 DO18 DDRA_DQ18 51 DO50 DDRA_DQ55
= DQ21 f57 = Sg Place near DIMM (10uF 0603 6.3V) *8 53 DO19 DDRA_DQ23 53 DQ51 DDRA_DQ54
DDRA_DQS#2 a5 | VSS_15 VSS_16 75— 3 |2 v — 40 DQ20 DDRA_ DQ17 40 DQ52 DDRA_DQ52
DDRA_DQ DQEZ* sg% 78 D = (1 U_0402_5- 3v) *8 42 DQ21 DDRA_DQ16 42 DQ53 DDRA_DQ49
[ 49| \E/)gs 217 v Sass |20 1 DDRA_DQ22 50 DQ22 DDRA_DQ22 50 DO54 DDRA_DQ51
DoRADE DQ1E Da2s |22 DORA_ DTS 52 DQ23 DDRA_DQ19 52 DQ55 DDRA_DQ50
= 53 10a19 vss_20 |24 DORA DQ24 45 DOS#2 DDRA_DQS#2 45 DOS#6 DDRA_DQS#6
DDRA_DQ29 r—27] VSS_19 DQ28 |25 DDRA_DQZ8 +1.35V 47 DQS2 DDRA_DQS2 47 DQS6 DDRA_DQS6
DDRA_DQZ5 59 gogg " DQgg 60 L
N [P o &2 UL el - - - 57 D024 DDRA_DQ29 57 D056 DDRA_DO61
Q & owz vass -8 RA_DQ [ [ 3] [ 3] [ 3] S 59 D025 DDRA_DQ25 59 DQ57 DDRA_DQ60
7] VSS_23 VSS_24 kg1 I R T =R - A N e ) 67 D026 DDRA_DQ26 67 DQ58 DDRA_DQ59
DDRA_DQ26 67 X 24 |68 DDRA_DQ31 3 3 3 3 2 ] 3 2 - - ¢
DDRA_DQ30 69 | DQ26 DQ30 75 DDRA_DQ € |y € | c |y € | € |y € | € e 69 DQ27 DDRA_DQ30 69 DQ59 DDRA_DQ63
71| DQ27 DQ31 k75 'g ‘8 s o s o s o 56 DQ28 DDRA_DQ24 56 DQ60 DDRA_DQ56
—] VSS_25 VSS_26 % S—— : S—— S— & o — & S— 58 DQ29 DDRA_DQ28 58 DQ61 DDRA_DQ57
| | | | | | | | 68 DQ30 DDRA_DQ31 68 DQ62 DDRA_DQ62
o @ |y o 12 o o 12 o o 2 - —
{5}  DDRA_CKEO [——>DDORA CKEO 281 ckeo oxer |2 DDRA_CKE1 <] DDRACKE! (& | & o © o @ o P 70 DO31 DDRA_DQ27 70 DQ63 DDRA_DQ58
VDD 1 VDD_2 3 3 3 3 3 3 3 3 62 DOS#3 DDRA_DOS#3 62 DQS#7 DDRA_DQS#7
7 . 278 DDRA_MA15 Ed ES Ed S K S K S o1 3 ~poe3 —
& DoRA B2 DDRA BS2# % nc_i AT5 g0 DORA-MATE DOS DDRA_DQS 64 DQS7 DDRA_DQS7
| > 81 BA2 A1d fg5 co@ cba@
DDRA_MA12 83 | VPD_3 VDD_4 787 1 DDRA_MA11
DDRA_MAD 85 :;2/59* A/l; 86 DDRA_M A4
87 88
DDRA_MA8 I 89| VPD_5 VDD_6 [—50— T 1 DDRA_MA6
DDRA_MA5 91 :g 23 92 DDRA_MAZ
, 93 94
DDRA_MA3 95| VPD_7 VDD_8 [-55— T 1 DDRA_MA2 (e} (o] (e} (o] (e} (o] (o} o 4
DDRA_MAT 97 | A3 2 o8 DDRA_MAD Q Q Q 9 2 2 2 2
= 5o ] Al A0 o5 = N N N L B P I L L
DDRA_CLKO o1 || VBD-o VDD_10 DDRA_CLK1
{8} DDRA CLKO DDRA_CLKOF 18; CKO CK1 183 DDRA_CLKT# DDRA_CLK1 {5} 's |1 's |1 's |1 's |1 's |1 's |1 's |1 's |1
{5}  DDRA_CLKO# = 105 ] CKO# CK1# 05 = DDRA_CLK1# {5} 3 IS5 2 S 2 5 S 5
DDRA_MA10 107 X?5K;1 VDD@E 1 DDRA_BS1# DORA BSH (5} o 5 oy ) o 5 oy ) o> 5 oy ) o 5 oy )
DDRA_B: DDRA_RAT — @ @ @ @ @ @ <« @
(5)  DDRA BSO# —> BS# 1991 500 RASH RS 8 DDRARAS# {5} 3 3 3 $ B $ 3 3
DDRA_WE# 3| VDD_13 VDD_14 DDRA_CS0#
) DDRA WE# B DDRA_CASH 5| WEH So# DDRA_ODTO 8 DDRA_CSO# {5}
{5} DDRA_CAS# 7 CAs# oDT0 DDRA_ODTO {5} 25
DDRA_MA13 VDD_16 DDRA_ODT1 ‘ S5 s
AL ] obT1 = <] DDRAODT1 {5} che “
{5)  DDRA_CS1# > S 4 ne_2 |54
VXEETJX [126 | +VREF_CA DIMMA ) . RD22 1 @y 2 00402 5% +VREF CA N
! 28 B
DDRA_DQ33 VSS_28 I35 DDRA_DQ37 N
DDRA_DQ36 DQ36 735 DDRA_DQ32 s
32 VSS_29 vstQgg EED 28 D23
DDRA_DQS#4 2 36 S8 2.2U_0603_6.3V6K
DDRA_DQS4 DQs4# 38 N
DQs4 VSS_32 1451 DDRA_DQ34 23 2
DDRA_DQ39 DQ38 175 DDRA_DQ35 @
DDRA_DQ38 DQ39 77 x
[ 8?;533 VS[%E: [ 126 DDRA_DQ45
DDRA_DQ44 1a7 | VSS DDRA_DQ40 .
BORA-DRAT £ pa4d pass e ————— ;i}w"t NOtebIm (10U 0603 6.3V) *2
= DQ41 vss_35 |25 DDRA DQS#5 ace near - .
= bass# [22 . (.1U 0402 10V) *4
DQs5 = — —
156
DDRA_DQ46 Vstﬁig 158 DDRA_DQ43 +1.35V
- 61 Da47 123 - Note:
DDRA_DQ48 [ 163 | VSS_39 VSS_40 164 DDRA_DQ52 +0.675VS - VREF trace width:20 mils at least
. 165 Bg:g ggg§ 166 . [) RD9 Spacing:20mils to other signal/planes
DDRA DQSH6 pior] vss a1 vss 42 |58 4 - = - - - ° Trace width:20 mils 1.82K_0402_1% Place near DIMM scoket
1 71| DQs6# DM6 7 D 9 9 g9 g =4 =] Space:20mils
3| DAs6 VSS_44 7724 DDRA_DQ51 S [® oS |9 L [® oSN 2 [® 2 |@ ~
DDRA_DQ55 {175 | VSS 43 DQ54 =7 DDRA_DQ50 < < < < c c +VREF_CA
DORA - DO5T 7 Daso DQ55 77 ° 1 o 1 ° 1 o 1 o |1 o |1 {18}  +VREF_CA: — DDR_SM_VREFCA &
- 9 | DA VSS_46 [ 150 DDRA_DQ56 S=—= 8= &= 8 g—— &= co21
57| VSS_45 DQ6O ™ ~ @ &
DDRA_DQ61 il 182 1 [ [ [ N [ | 0.022U_0402_16V7-K
DDRA_DQ60 37| DQs6 DQ61 I3 2 |2 2 2 2 |2 22 % |2 2 |2 RD11 -7
185 | D57 VSS_48 156 DDRA_DQS#7 ? 9 ? 9 s s 1.82K_0402_1% 2
g7 | VSS_47 DQS7# [~7gg . = X = X 2 2 T -
189 | DM7 DQs7 I1e0 cDg cDg
DDRA_DQ59 191 | VSS_49 VSS_50 7551 DDRA_DQ62 RD12 A
DDRA_DQ63 122 gggg gggg gg . N 24.9_0402_1%
VSS_51 VSS_52 k155 o
1 200402 5%197 = 221198
199 | SAQ EVENT# —530 SMB_DATA_S3
+3VS O 501 VODSPD spA |50z SMB_DATA_S3  {7,18,40}
503 SA1 ScL 5oq ——= SMB_CLK_S3  {7,18,40}
4 4 _ R VIT 1 VIT 2 - = O+0.675VS - — Title
- SCE,SSK ?32?)4 02 e © iop 5% %03 . D2 202 ; wé 0.654@0. 75| Security Classification LC Future Center Secret Data
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5 4 3 2 1

< DDR_SB_VREFDQ {5} DDR3 SO DIMM B
+1.35V Swap Table
Pin
_ +1(.>asv +1(.)asv Number | Pin Name| Net Name
..
RD15 . — > DDRB_DQ[0.63] {6} = 555 55RE D01z
1.82K_0402_1% 34@1.5V > DDRB_DQS[0..7] {6} 7 DO1 DDRB_DQ8
RO16 JDDR2 For RF 15 DQ2 DDRB_DQ10
1 2 “|+VREF DQ DIMMB __ 1 — > DDRB_DQS#[0..7] {6} 17 DQ3 DDRB_DQ11
2 0X025% 3| VREF_DQ VSS1 = DDRB_DQY 4 DQ4 DDRB_DQ9
- P N > DDRB_DQ12 5] yss2 D4 DDRB_DQT3 23 2 2 —>  DDRB_MAD.15] {6} 6 DQ5 DDRB_DQ13
2 ® RS 10g DORE_DQ8 71 5% 3 13 3 16 D06 DDRB_DQ14
N 3 =) 4 DDRB_DQS#1 0B 35 w3
N 3= 3 ) ——— VSS4 DDRE-DOST L ey L ay 2 18 DQ7 DDRB_DQ15
1 Igo S 8 I 4 DMO = T og TTog oL 10 DQS#0 DDRB_DQS#1
— 58 - 22 22 DDRB_DQ10 15 | VSS5 DDRB_DQ14 2 z\ 2 3 2 3 12 DOS0 DDRB_DQS1
o = 2 3 DDRB_DQTT DQ2 DDRB_DQ15 & S &

23 2 = 9 | D3 ¥ N N 21 508 DDRB_D04
3 cb@ DDRB_DQ4 (21| yos7 DDRB_DQ1 23 DQ9 DDRB_DQ5
3 DDRB_DO5 2 DDRB_DQU —

- = -0a g DQY 0d 33 DQ10 DDRB_DQ7
RD18 DDRB_DQS#0 571 VSS9 35 DO11 DDRB_DQ3
A DDRB_DQS0 bas# D 22 DQ12 DDRB_DQ1
24.9.0402 1% Ree! DQs1 CPU_DRAMRSTH <] CPU_DRAMRST# 6,17} 24 Dgl 3 DDRBngO
DDRB_DQ7 [ 33| VSst1 DDRB_DQ6 o 34 DO14 DDRB DQ6
N DDRB_DQ DQ1o DDRB_DQ: < 36 5 —D02
= DQ11 = @' X (10uF 0603 6.3V) *8 po1 DDRBE_DQ
DDRB_DQ16 |39 | VSs13 DDRB_DQ20 58 |1 Layout Note: — — 27 DOS#1 DDRB_DQS#0
~ DORB-DOTE DQ16 DORE-DOZT oL Place near DIMM (1U 0402 6.3V) *8 29 DQS1 DDRB_DQS0
= DQ17 = 33 - —
<
ngg—ggg‘f D 2 2 39 D016 DDRB_DO16
— 2 pas2 VSS17 23— DDRB_DQ17 41 DQ17 DDRB_DQ18
DDRB_DQ19 |51 VSS18 DQ22 57 DDRE_DQZZ 51 Do18 DDRB_DQ19
DDRB_DQZ3 2| DQ18 DQ23 (27 53 DO19 DDRB_DQ23
251 DQ19 VSS19 25— DDRB_DQ27 .35V 40 DQ20 DDRB_DQ20
DDRB_DQ29 |57 | gsogio gggg 58 DDRB_DQ28 o) 42 DQ21 DDRB_DQ21
DDRB_DQ24 59| D024 2828 60 50 DQ22 DDRB_DQ17
61 62 DDRB_DQS#3 g g g g (2] (7] (2] S 52 D023 DDRB_DQ22
"53| VSS22 DQS#3 (57 DDRB_DQS 2 I 2 3 g g g g o DO
4 55 DM3 DQS3 55 = I L O |- O |- O b [ £ 45 DOS#2 DDRB_DQS#2
DDRB_DQ31 57 | VSS23 VSS24 55— DDRB_DQ25 |8 4 ‘8 4 |8 , ‘8 4 |8 4 ‘8 ; |8 4 ‘8 ; 47 DQS2 DDRB_DQS2
DDRB_DQ30 69 | DQ26 DQ30 75 DDRB_DQZ6 o = o = o o o o
71| D27 DAs1 177 g— = &= 3= g = g S 57 50Z4 DDRE D029
——— VSS25 VSS26 |4 ST & S & @ ST @ ST Q. _DQ.
> > > > > > > > 59 DQ25 DDRB_DQ24
2 2 2 |2 2 |2 2 |2 2 |2 2 |2 2 |2 _
¢ g ¢ g 2 @ ] @ 67 D026 DDRB_DQ31
s s s —
DDRB_CKEQ 7 74 DDRB_CKE1 = = = < = = = 2 69 DQ27 DDRB_DQ30
{6}  DDRB_CKEO > 75 CKEO CKE1 {7 = < DDRB_CKE1 {6} 56 D028 DDRB_DQ27
;4 xg?ﬂ VE;E;?, 78 DDRB_MA15 cD@ 3G 58 DQ29 DDRB_DQ28
©  DDRB_BS2# — DDRB_BS2# Net A5 80 DDRB_MATZ ~ 58 D030 DDRB D025
511 vo3 voD4 [-22—1— 70 DQ31 DDRB_DQ26
DDRB_MA12 83 ) 82 DDRB_MA11 62 DO5E3 DDRE DOSE3
DDRB_MAY g5 | A12/BCH A1 |55 DDRB_M (o] [} (o] [} (o] 9] (2] o _
57 A9 A7 fgg 9 9 9 < g 9 9 9 64 DQOS3 DDRB_DQS3
DDRB_MAS —gg | VDD5 VDD6 501 DDRB_MAG N O - S - O £ O T £ - I £
g 89 ) \8 A6 2 A c c c c c c 2 c
- N A5 a2 DDRE_WAZ O e o P =S P I = CE o P P = B 129 D032 DDRB_D036
[ | 93 o | 4 & g & g & & g & 131 DQ33 DDRB_DQ37
DDRB_MA3 95 | VOD7 VDD8 55 DDRB_MA2 S — S — S — S — (S S — R S — —
DDRB_MAT o7 | A3 A2 g5 DDRE_MAU or o o o o o DS o 141 D034 DDRB_DO38
o) CEJDQ vnnﬁg oo S |2 4 @ |2 4 @ |2 4 @ |2 e |2 143 DQ35 DDRB_DQ39
DDRB_CLK0 01 [702 [ | DDRB_CLK1 3 3 3 3 3 ) 3 ) 130 DQ36 DDRB_DQ33
{6)  DDRB_CLKO = CKO CK1 e —~ DDRB_CLK1 6) = ~ = ~ = = . X —
{6  DDRB CLKO# B DDRB_CLKO# 03} OK0, S fos DDRB_CLKT# DB CLKt, {g) &a &a &a &Ha 132 D037 DDRB_DQ32
DDRB_MA10 voD12 [ 1—4 [pRe Bs - 140 D038 DDRE D035
DORE-B307 BA1 S DDRB-RASH DDRB_BS1# {6} 142 DQ39 DDRB_DQ34
{6}  DDRB_BSO# > — — DDRB_RAS# {6} 135 DQS#4 DDRB_DQS#4
DDRB._WE; DDRB 137 DOS4 DDRB_DQS4
{6)  DDRB_WE# B PR A R DDRB_CS0# {6} B
{6}  DDRB_CAS# = = DDRB_ODTO {6} 147 DQ40 DDRB_DQ44
DDRB_MA13 DDRB_ODT1 Do
DDRB CST# > = <] DDRB_ODT1 {6} 149 DQ41 DDRB_DQ45
{6}  DDRB_CST# > = 2 157 DQ42 DDRB_DQ47
6 +VREF_CA_DIMMB _ A RD19 1 2 00402 5% 159 DQ43 DDRB_DQ46
ol 2 00402 5% - +VREF_CA {17} 146 D044 DDRB_DQ41
DDRB_DQ36 01 DDRB_DQ33 P 148 DQ45 DDRB_DQ40
DDRB_DQ DDRB_DQ32 IS 158 D046 DDRB_DQ42
CD48 | = CD49 160 D047 DDRB_DQ43
— S —
BBS‘S*B%SZ“’ D S 2.2U_0603_6.3V6K 152 DOSE5 DDRBDOSHS
= VSS31 1301 DDRB_DQ35 23 2 154 DOS5 DDRB_DQS5
DDRB_DQ38 ngg 4 DDRB_DQ34 @
DORE_Da3g vasss 4] = 163 DQ48 DDRB_DQ52
DDRB_DQ44 DQ44 ﬁ 3355’3833 165 Do49 DDRB_DO53
n DQ45 (5 = Layout Note: (10U 0603 6.3V) *2 175 DQ50 DDRB_DQ54
= VSS35 251 Place near DIMM - — 177 DO51 DDRB_DQ51
52 DDRB_DQS#5 _
53 DQSH5 (251 (.1U 0402 10V) *4 164 D052 DDRB D049
551 DMS DAS5 156 B - - 166 DO53 DDRB_ D048
P57 VSS37 VSS38 (g —
DDRB_DQ47 57 58 DDRB_DQ42 174 54 50
DDRB_DQ46 DQ42 DQ46 50T T DQ DDRB_DQ
- 29 1 ba43 0a47 8 = 176 DQ55 DDRB_DO55
DDRB_DQ52 [ 163 | VSS39 VS840 571 DDRB_DQ49 +0.675VS 169 DQS#6 DDRB_DQS#6
DDRE D05 55| DQ48 DQ52 |55 DDRE-DQ7 o 171 DQS6 DDRB_DQS6
= DQ49 DQ53 =
gg;gggsgﬁ D (2] [2] (2] [2] (2] [2] 181 DQ56 DDRB_DQ57
= DDRB_DQ50 P LA - AU < A - A 1 183 DQ57 DDRB_DQ60
DDRB_DQ54 DDRB_DQ55 < < < < 2 2 191 DQ58 DDRB_DQ58
DDRB_DQ5T = Sl - L= LS LA L 193 DQ59 DDRB_DQ59
DDRB_DQ56 3 IS5 3 2 2. 180 DO60 DDRB_DQ56
DDRB_DQ57 1 1 [N DY 182 DQ61 DDRB_DQ61
DDRB_DQB0 g 2 g 2 % 2 A 2 192 DQ62 DDRB_DQ62
DDRB_DQS#7 2 2 2 s 194 DO63 DDRB_DQ63
= ood o = 186 DOS#7 DDRB_DQS#7
DDRB_DQ58 DDRB_DQ62 b ’ 188 DOS7 DDRB_DQS7
DDRB_DQ59 [ DDRBDQSI N
D20 1 2 @ 7
<F T 99| SAQ SMB_DATA_S3
, 52 % g? VDDSPD SDA [502 m SMB_DATA_S3  {7,17,40}
VS O RD2T 10K V405 5% 203 SA1 o (504 ] S0 67ong-OKSS (71740}
1 1 205 206 § 0.654@0. 75V
CDs4 == cpss L& G2 [ 25, i ificati Titl
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