2018-01
REV:1.0

LCFC Confidential

KBL-U22/U42 with DDR4 + Nvidia N16S-GTR/N17S-G1

EYG10/ES430/ES530 MB Schematics Document

Security Classification

LC Future Center Secret Data

Title

Issued Date

2015/08/20

| Deciphered Date | 2016/08/20

DEPARTMENT

AND TRADE SECRET INFORMATION. THIS SHEET MAY

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

NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D
ED 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.

Cover Page

Size

Document  Number

EYG10 ES430 ES530

C

D

Tuesday, January 09, 2018




A 1 B 1 c 1 ] 1 E

LCFC confidential
NV: N17S-G1
Package: GB2C-64 Memory Bus DDR4 SO-DIMM x1
PCI-EX["‘@SS 1.2V DDR4 Page 18
4x Gen3 ||
VRAM: 256%32 !
GDDR5*2: 2GB ¥l Charger
TI SN1702001
[ USB3.0 o USB3.0 Conn
HDMI Conn. Repeater
Parade PS8203
xI Redriver Type-C
eDP x2 PS8713 Realtek RTS5448 Type-C Conn i
eDP Conn X1
cxt 0 Intel] MCP 0 | | oo
Touch Screen = Intel  MCP H !
H Redriver !
1 x1 H
NGFF PCLE. | PS8713 USB3.0 C l
-Express | KBL-U22 /U42 15W |usB2o0| iu 0 Conn .
SSD 4x Gen3 H H
i 10 Board | 2
! C/R i
NGFF Plled ! RTS5146 _- !
WLAN&BT USB2.0 x1 BGA-1356 : i
L2mm*24mm |} | T TTTTTTTTTTTTTTTTTTTTTTTTTmmmmmmmmmmmmmmme
1
SPK Conn. = Finger Print (Optional)
Page 30 I
Realtek X
HP&Mic ALC3240 HD Audio
Combo Conn.
Page 30 Page 43
SPI SPI ROM (8MB)
DMIC W25Q64JVSIQ e 07
o T ':
] . 3
. G-Sensor 2CxT ) Redriver ,12Cx1 Redriver ISH 12C x1 2c Touch Pad
: ’ NTSX2102 | NTSX2102 77 page 45
: : : Page 3716
] ]
' G-Sensor Board | G-Sensor i
[ ] '
i
i P R “:
' 20Xl EC | GPIO x2 HALL Sensor x2 | .
———————— ITE IT8586E-VFBGA v AH9247 10 Board |
I Page 44 i_ ______________________________________ ‘:
Int. KBD Thermal Sensor
Page 45 NCT7718W Page 39
Security Classification | LC Future Center Secret Data Title
Issued Date | 2015/08/20 | Deciphered Date | 2016/08/20 Block Diagram
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF LC FUTURE CENTER. = =

A T B T C T ] T




Voltage Rails ( O --> Means ON , X --> Means OFF )
SIGNAL
STATE ISLP_S3#|SLP S4#|SLP_S5#| +VALW +V +Vs Clock
Full ON HIGH HIGH HIGH ON ON ON ON
Power Plane
S3 (Suspend to RAM) LOW HIGH HIGH ON ON OFF OFF
+3VALW +5VS
+1 . 2V +3Vs S4 (Suspend to Disk) LOW LOW LOW ON OFF OFF OFF
+5VALW
+VCCIO
V2 OB+ +3VALW PCH +2 . 5V DDR +veesTe S5 (Soft OFF) Low LOW LOW ON OFF OFF OFF
+1.8VALW tveesa
+VCCST +VCC_GT
+1.0VALW +CPU CORE
State +0.6VS
HSIO PORT Function BOM Structure BTO Item
1 USB3.0 Conn Right Q Un-stuff
2 USB3.0 Conn Left 14@ For 14" part
USB3.0 3 USB Type-C 15@ For 15" part
S0 4 Ne YOGAR For YOGA530 part
o o o o 5 NC 530@ For 530S part
6 NC
1 USB3.0 Conn Left
S3 O O O x 2 USB Type-C
3 USB3.0 Conn Right cD@ For C cost down
S3 4 Finger Print
Battery only o o o X UsB2.0 |5 Card reader EMC@ For EMC part
6 Touch Panel EMC_lS@ For EMC 15" part
Ss S4 7 Bluetooth EMC_NS@ For EMC un-stuff part
AC Only o o X X 8 Camera EMC_PX@ For EMC PX part
9 NC EMC_PXNS@ For EMC PX nu-stuff part
S5 s4 10 NC
Battery only 1~4 DGPU
X4
S5 sS4 B p— ME@ For ME part
AC & Battery X X X X PCTE
. 6 NC
don't exist
e ssp-2
D-
SMBUS Control Tabl — — —
ontrol Iable 9~12 I OPTN16@ For NV N16S-GTR GPU part
X4 OPTN17@ For NV N17S-Gl GPU part
SOURCE BATT Charger DGPU IT8586E| Memory PCH PMIC SODIMM Thermal WLAN
Down Sensor WiMAX
EC_SMB_CK1 IT8586E \74 X \74 X X X X X X
EC_SMB DAl +3VL_EC +3VL_EC
EC_SMB_CK2 IT8586E X \74 X X X \74 X
EC_SMB_DA2 +3Vs +3VG_AON +3VS +3VALW_PCH TS@ For touch screen part
TP@ For TOuch Pad Part
EC_SMB_CK3 IT8586E X X X X v X X X UMAQ For UMA part
EC_SMB DA3 +3VL_EC +3VL_EC
PCH_SMB_CLK PCH X X X X v X 174 X 174
PCH_SMB_DATA|+3VALW_PCH +3VALW_PCH +3VS +3Vs
Device Address Device Address Device Address Device Address
Smart Battery need to update Thermal Sensor(NCT7718W) 1001_100xb PMIC need to update DDR4 SODIMM need to update
Charger 0001 0010 b PCH need to update Wilan Reserved ¢
DGPU need to update
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DDRA_DQO  AL71 DDRO_CKN[0] [APes DDRA CLKO# 18
‘AL68 | DDRO_DQ[0] DDRO_CKP[0] [~AUZS DDRACLKO 18
—DDRADUZ —Angg | DDRO_DQI1] DDRO_CKN[1] A58 DDRA CLK1# 18
—DDRA_DOT ARGy | DDRO_DAI2] DDRO_CKP[1] DDRACLK1 18
—DDRA_DOT—AT70 | DDRO_DQI3] BASG
—DDRADUS —AT69 | DDRO_DQI4] DDRO_CKE[0] [~Bg35 DDRA_CKEO 18
—DDRA_DUS—AN70 | DDRO_DAIS] DDRO_CKE[1] [~AWE6 DDRACKE1 18
DDRA_DO7 —ANTA 6] DDRO_CKE[2] [Rys6
DDRA_DUE —ARTO g DDRO_CKE[3]
T DDRA_DUY  ARG8 |
—oRA DT A | 9] DDRO_CS#0] HAtas DDRA CSO# 18
—DDRADUTT AUGE | 10 DDRO_CS#[1] [-AT45 DDRACS1# 18
—DDRADUTZ AR7] | 11 DDRO_ODT(0] [~AT43 DDRAODTO 18
—DORADUTS ARGD | 12 DDRO_ODT[1] DDRA_ODT1 18
___DDRADUTAU70 | 13 BAS1
—DDORADTTS AUGY | 14] DDRO_MA5}/DDR0_CAA[0/DDRO_MA[S] [-ggag—————————] DDRAMAS 18
—DDORA-DTTS BEEs | 15] DDRO_MA[9)/DDRO_CAA[1}/DDRO_MA[9] [-gaBy DDRAMAY 18
—DDRADUTT AWes | 16}/DDR0_DQ[32] DDRO_MA[6]/DDRO_CAA[2]/DDRO_MA[] [~xyag————————— DDRAMAS 18
—DDRADUTE Awe3 | 17)/DDR0_DQ[33] DDRO_MA[8]/DDRO_CAA[3/DDRO_MA(8] Az DDRA_MAS 18
—DDRADUTY Ave3 | 18)/DDRO_DQ[34] DDRO_MA[7]/DDRO_CAA[4J/DDRO_MA(7] [Ay5z DDRAMA7 18
DDRA-DUZ0 BAGE DDRO_DQ[35] DDRO_BA[2]/DDRO_CAA[5/DDR0_BG[0] DDRABGO 18
DDRADUZT AV6E 2[20/DDR0_DQ[36] DDRO_MA[12J/DDR0_CAA[6)/DDRO_MA[12) DDRA_MA12 18
—DDRA_DUZZ BAg3 | 21)/DDRO_DQ[37] DDRO_MA[11J/DDRO_CAA[7J/DDRO_MA[11 DDRA_MA11 18
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—DORADUZT BAGT | Q[23)/DDRO_DQ[39] DDRO_MA[14)/DDRO_CAA[9)/DDRO_BGI1] DDRABG1 18
—DORADUZS AWET | 24)/DDR0_DQ[40] AULE
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—DDRA_DOZT Awsg | 6)/DDRO_DQ[42] DDRO_CAS#/DDRO_CAB(1J/DDRO_MA[15] [AT25 DDRA_MA15_CAS# 18
—DDRADUZS BEeT | DDRO_DQ[43] DDRO_WE#/DDRO_CAB[2J/DDRO_MA[14] [-AU50 DDRA_MA14_WE# 18
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—DORADUIS AWST | 34)DDR1_DQI2] DDRO_MA[0}/DDRO_CAB[9/DDRO_MA[0] [-gA80 DDRAMAO 18
- 8539 35)/DDR1_DQ3] 0_MA3] BB DDRAMA3 18
DDRADU3T BASS 6)/DDR1_DQ[4] DDRO_MA[4] [ DDRAMA4 18
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—DDRA DT AWaT | 48)/DDR1_DQ[32] DDRO_DQSN[5/DDR1_DQSN[1] [“ga34 DDRA_DUSS
—DDRADUST Av29 | 49)/DDR1_DQ[33] DDRO_DQSP(5]/DDR1_DQSP[1] ["ga30 DDRADUSHE
—DDRADUSTAW29 | 0}/DDR1_DQ[34] DDR0_DQSN[6J/DDR1_DASN[4] [~Ay3pDDRA_DUSE
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DDRADOST BAST 52)/DDR1_DQ[36] DDRO_DQSN[7J/DDR1_DQSNI5] [-gAZs DORADS
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DDRA_DUST A7 | DORO_DQIS6]/DDR1_DQ[40] DDRO_PAR DDRAPAR 18 s -
Ay25 | DDRO_DQ[57)/DDR1_DQ41] AY6T R oML,
——DDRA_DU5Y AW25 | DDRO_DQ[58/DDR1_DQ[42] DDR_VREF_CA [~AYe8 DDR_SA_VREFCA 18 o
——DORADTE | DDR1_DQ[43] DORCH- A DDRO_VREF_DQ [5ap7 DDR_SB_VREFCA 1 :
BAST DDR1_DQ[44] DDR1_VREF_DQ TC213 @
—DDRADUSZ GAz5 | /DDR1_DQ[45] AW67 DDR_VTT CNTL
DORADU6T BB25 | X DDR1_DQ[46] DDR_VTT_CNTL
DDRO_DQ63)/DDR1_DQ[47]
10F 20
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+3VALW
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Q,F: 2 DDR1_DQ(OYDDRO_DQY16] DDR1_CKN[0] mg
AKeE | DDR1_DQ[1J/DDR0_DQ[17] DDR1_CKN[1] Ap45
AKe% | DDR1_DQ[2/DDR0_DQ[18] DDR1_CKP[0] [Apag
‘AF66 | DDR1_DQ[3]/DDRO_DQ[19] DDR1_CKP[1] [-<
AF6% | DDR1_DQ4]/DDRO_DQ[20] ANS6 D
AK67| DDR1_DQ[5/DDR0_DQ[21] DDR1_CKE[0] [Apss
AKe& | DDR1_DQI6J/DDRO_DQ[22] DDR1_CKE[1] [“Rns5
‘AF76 DDR1_DQ[7}/DDR0_DQ[23] DDR1_CKE[2] [-3psg
AF65 | DDR1_DQ[8]/DDR0_DQ[24] DDR1_CKE[3]
AH7% | DDR1_DQ[9J/DDRO_DQ[25] 842
‘AH68 | DDR1_DQ[10/DDR0_DQ[26 DDR1_CS#[0] Ay42
‘AF73% | DDR1_DQ[11J/DDR0_DQ[27 DDR1_CS#[1] a4
AF65 | DDR1_DQ[12J/DDR0_DQ[28 DDR1-0DTI0] [“Aw42
AH70 | DDR1_DQ[13/DDR0_DQ[29 DDR1_ODT([1]
AH6S | DDR1_DQ[14/DDR0_DQ[30 a8
‘ATes | DDR1_DQ[15/DDR0_DQ[31 DDR1_MA[5]/DDR1_CAA[0)DDR1_MAS] [&ps0
AU6E | DDR1_DQ[16)/DDRO_DQ[48, DDR1_MA[9]/DDR1_CAA[1/DDR1_MA[S] 48
‘AP6& | DDR1_DQ[17)/DDRO_DQJ49 DDR1_MA[6]/DDR1_CAA[2JDDR1_MA[6] ~Ea4g
ANgE | DDR1_DQ[18)/DDRO_DQI50] DDR1_MA[8]/DDR1_CAA[3JDDR1_MA[8] ~Apag
AN6& | DDR1_DQ[19]/DDR0_DQ(51 DDR1_MA[7}/DDR1_CAA[4JDDR1_MA[7] ~Rps2
‘AP6& | DDR1_DQ[20/DDRO_DQ[52] DDR1_BA[2)/DDR1_CAA[5/DDR1_BG[0] AN50 m
ATe& | DDR1_DQ[21)/DDR0_DQ[53 DDR1_MA[12)/DDR1_CAA[B/DDR1_MA[12] Rnag
AU6E | DDR1_DQ[22/DDR0_DQ[54 DDR1_MA[11)/DDR1_CAA[7JDDR1_MA[11] —&N53
‘ATeT | DDR1_DQ[23)/DDR0_DQI55 DDRT_MA[15)/DDRT_CAA[8)/DDRT_ACT# %st
AU6T | DDR1_DQ[24)/DDR0_DQI56 DDR1_MA[14/DDR1_CAA[9JDDR1_BGI[1]
‘AP6% | DDR1_DQ[25)/DDRO_DQ[57] BA43
AN6G | DDR1_DQ[26)/DDRO_DQJ58, DDR1_MA[13)/DDR1_CAB[0JDDR1_MA[13] FXy43
ANgF | DDR1_DQ[27/DDRO_DQI59) DDR1_CAS#/DDR1_CAB[1}/DDR1_MA[15] [“Kya4
‘AP63 | DDR1_DQ[28)/DDRO_DQ[60 DDRT_WE#DDR1_CAB[2J/DDR1_MA[14] &4
‘AT65 | DDR1_DQ[29)/DDR0_DQ[61 DDR1_RAS#DDR1_CAB[3DDR1_MA[16] 844
AU60 | DDR1_DQ[30/DDR0_DQ[62 DDR1_BA[0JDDR1_CAB[4)/DDR1_BA[0] [Ay47
‘AU4G | DDR1_DQ[31J/DDR0_DQ[63 DDR1_MA[2)/DDR1_CAB[5/DDR1_MA[2] 44
‘AT40 | DDR1_DQ[32)/DDR1_DQY[16 DDR1_BA[1)DDR1_CAB[6JDDR1_BA[1] [“Aw46
AT37 | DDR1_DQ[33)/DDR1_DQ17 DDR1_MA[10J)DDR1_CAB[7JDDR1_MA[10] [Ayag
AU3F| DDR1_DQ[34)/DDR1_DQY[18 DDR1_MA[1/DDR1_CAB[8/DDR1_MA[1] [sp46
AR4G | DDR1_DQ[35/DDR1_DQ[19 DDR1_MA[0}/DDR1_CAB[2JDDR1_MA[0] [BR46
‘AP40 | DDR1_DQ[36}/DDR1_DQ[20 DDR1_MA[3 47 c
AP37 | DDR1_DQ[37)/DDR1_DQ[21 DDR1_MA[4)
AR3# | DDR1_DQ[38)/DDR1_DQ[22) He6
‘AT25 | DDR1_DQ[39)/DDR1_DQ[23} DDR1_DQSN[0JDDRO_DQSNI2] [~&1165
AU33 | DDR1_DQJ40/DDR1_DQ[24 DDR1_DQSP[0JDDRO_DQSP[2] [~AGes
AU30 | DDR1_DQ[41/DDR1_DQ[25 DDR1_DQSN[1}/DDRO_DQSN[3] [-AG70
‘AT30~| DDR1_DQ[42)/DDR1_DQ[26 DDR1_DQSP[1)/DDR0_DQSP[3] [“Ares
AR33 | DDR1_DQ[43/DDR1_DQ[27 DDR1_DQSN[2}/DDRO_DQSN[6] [“ARes
AP3% | DDR1_DQ44)/DDR1_DQ[28] DDR1_DQSP[2/DDRO_DQSP[6] [“&Re1
AR30 | DDR1_DQ[45/DDR1_DQ[29 DDR1_DQSN[3)/DDRO_DQSN[7] [“ARe0
‘AP30 | DDR1_DQ[46]/DDR1_DQ[30 DDR1_DQSP[3/DDRO_DQSP[7] [~“&738
AU27 | DDR1_DQ[47]/DDR1_DQ[31 DDR1_DQSN[4)/DDR1_DQSNI2] [“XRr3g
‘AT27 | DDR1_DQ[48] DDR1_DQSP[4/DDR1_DQSP[2] 732
AT25 | DDR1_DQ[49)] DDR1_DQSN[5/DDR1_DQSN(3] [“RRr32
AU25 | DDR1_DQ50 DDR1_DQSP[5/DDR1_DQSP[3] [“AR25
AP27 | DDR1_DQ[51 DDR1_DQSN[6] ~ARo7
AN27 | DDR1_DQ[52 DDR1_DQSP[6] [“&R22 [
AN2& | DDR1_DQ[53 DDR1_DQSN[7] [FAR21
AP2& | DDR1_DQ[54; DDR1_DQSP[7]
AT25 | DDR1_DQ55] N43
AU25 | DDR1_DQ[56 DDR1_ALERT# 3%,43
AU2E] BoRi-Dalss DRAM, RESETH [ ATIS ol Ot R
:;‘r DDR1_DQ[59)] DDR_RCOMPI[0] 2-?113 N_RCOMP_T §8§§ 1 g ;gwe %1%22 11@“
Ap22_| DDR1_DQ[60] DDR_RCOMP[1] |"AGj1g__SM_RCOMP— RC26 1 2100 0402 1%
AP 3321788 g; DDR_RCOMP[2]
ANZT | DDR1_DAIGS DDRCH-B <
SKYLAKE-U_BGA1356 ror20
REV =1 ?
@ B
+12v
RC22
470_0402_5%
o
o CPU_DRAMRST#_R
18 CPU_DRAMRST# <} RC23 1 20 0402 5% @ & 2 L
i cc1
0.01U_0201_25V6-K
EMC_NS@
A
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5 1 4 1 3 1 2 1 1
+3VALW_PCH +3VS +3vS
sKL_uLt
UCtE -
SPI-FLASH SMBUS, SMLINK I
SPI_CLK R R7 PCH_SMB_CLK RPC24
SPI_CLK v SPI_CLK R SPI0_CLK GPP_CO0/SMBCLK 1 1 o~ ., D
44 sPLok < = Beasss 215 a2 5% — ST SPIO_MISO GPP_C1/SMBDATA [hor—sweatertr——  DIMM, NGFF 2.2K_0404_4P2R_5% ] 22K 0404 4P2R_5%
SPI0_MOSI GPP_C2/SMBALERT# [——
SPI_SO 1 2 %  SPLSOR SPI0_I02 R9 SMLO_CLK [
4 SPLSO > Ress 15 0402 5% rCsorT AU3 ] SPI0_103 GPP_C3/SMLOCLK [j3—SWo-DATA—— PCH_SMB_CLK aca 6 4
—————auz | SPlo_Cso# GPP_C4/SMLODATA [~/ SMILU-ATERTF = {_>smB_CLK s3 18,40
SPI_SI 0/ SPI_SI_R SPI0_CS1# GPP_C5/SMLOALERT# — ¢
u sms <ol RC52__1 2 150402 5% LSL S oao ws o SV oK 2NTOOZKDWH_SOT363:6 )
GPP_CBISMLICLK [-y3—PCH-SMLT-DAT — T
SPLCSO¥  pesi 1 2 00201 5% @ SPLOSO4R SP1- Touch GPP_CTISMUIDATA [y —swrrrerre —  GPU, EC, Thermal Sensor
44 SPI_Cso# < M2 GPP_B23/SMLIALERT#/PCHHOT# [— ————————  m—
GPP_D1/SPI1_CLK PCH_SMB_DATA QcB 3 4
GPP_D2/SPIT_MISO = SMB_DATA S3 1840
GPP_D3/SPI1_MOSI =
GPP_D21/SPIT_102 2N7002KDWH_SOT363-6
BOARD_ID4 GPP_D22/SPI1_I03 P AY-
8  BOARDID4 [ >——————————""- GPP_DO/SPI_CSH GPP_A1/LADO/ESPI_IO0 |54 LPC_ADO 44
GPP_A2/LAD1/ESPI_IO1 BB LPC_AD1 44
cunk GPP_A3/LAD2/ESPI_I02 [y LPCAD2 44 L
GPP_A4/LADI/ESPI_I03 [g; LPCAD3 44
CL_CLK GPP_A5/LI |_CS# LPC_FRAME# 44
CL_DATA GPP_A14/SUS_STATH#/ESP| RESET# [-BA
CL_RST#
CLK_PCI_EC_R 2 1 %
KBRST# AW13 GPP_AY/CLKOUT_LPCO/ESPI_CLK Re1zs 22 0402 5% SCLKPCLEC 44
44 KBRST# [ >—om 220 Gpp AQIRCINY GPP_A10/CLKOUT_LPC1 PM_CLKRUN#
GPP_AB/CLKRUN# [—
44 SERRQ SERRI. A1 | Gpp_ AGISERIRQ
SKYLAKE-U_BGA1356 o
EV =1 N
@
c
VALY +3V_SPI
+3VS
ROIT1 1 iy 20.0402 5%
PM_GLKRUN# RC11 1 2 82K 0402 5%
+3V_SPI
1. If support DS3, connect to +3VS and don't support EC mirror code; SERIRQ RC12 1 2 10K 0402 5%
% 2. If don't support DS3, connect to +3VALW_PCH and support EC mirror code.
KBRST# RC10 1 2 10K 0402 5% +3VALW_PCH
SVBALERT 22K 0402 5% 2 1RC1562
KBRST# CC1255 1 { } 2 1000P 0201 50V7-K
SMLO_CLK ¥
Eve_Ns@ . 22K 0402 5% 2 1RC3042 [+
+3V_SPI
SMLO_DATA 22K 0402 5% 2 1RC3043
RC60 RC61 )
1K_0402_5% 1K_0402_5% SMLO_ALERT# RO1564 2 A @ a1 22K 0402 5%
T Th ! k internal pull-d
§ 3 is signel has & woak intermal pul-down.
SPLWPER  pess 1 2 15 0402 5% SPLWP# +3VALW_PCH +3V8 PC Is selected for EC. (Default)
eSPl Is selected for EC.
SPI_HOLD# R v SPI_HOLD#
-~ - RC% 1 2 16 0402 5% = e termal pull-down is disabled after RSMRST#
Check with B SPI is Dual mode or q - ] de-asserts.
2. This signal is in the primary wel
RC3044 Res0ss o Rising edge of RSMRST# E
2.2K_0402_5% 22K_0402_5% +3VALW_PCH
o o
+3V_SPI PCH_SML1_CLK 1 SML1_ALERT# +3VS
= = = QC10A 6 1 EC_SMB_CK2 26,36,39,44 = RC1569 1 ,\@ 2 150K 0402 5%
ucs = =8
Y 1 2 %
J— 2N7002KDWH_SOT363:6 | RC1655 150K 0402 5%
—————cs vee @ r
SPI_SO SPI_HOLD# 5
——————{ po(o1) 103 ccs  m— To enable Direct Connect Interface (DCI), a 150K pull up resistor will need to be
SPLWPH 3 6 SPLCLK o0 0201 10VEK PCH_SML1_DAT acioe 3| 1] La added to PCHHOT# pin.  This pin must be low during the rising edge of RSMRST#.
—_— 3> CLK T Al EC_SMBDA2 26363944 (Refer to WW52_MOW)
GND DI (100) 2N7002KDWH_SOT363-6
@
W25Q64.VSSIQ_SO8
A
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+3V8

s @OPT&GC6 Only for NV GPU SKU
+3VS
0 PXS_PWREN_R 9, o~ o o~ o o - -
RC1559 2 QPX@~ 110K 0402 5% & R 1K 0201 5% 2 QBI@ 1 RC7 PXS_PWREN 235 Lo a2 5 8 605 EN R WES LBy B & Sl N . <
5 5 PXS RSTHR fw——< FB.GC6 ENR 2326 2lE 280 £ 8Ce g de 8@ s 2.0,
RET64T 1@ 310K 0402 5% @0 0201 5% 2 RC8 [ oxs ReTE 26 Jpp— x> trE txe S&E £GP 2x9 E¢e 849
| 9 g g 8% 3
Reserve for GPU sequence RC1630 1 ROAQ~-2 10K 0201 5% ">GPUEVENTY 26 2E 2E° 20 222 95 2RE ¢8E oK
RC1857 1" ORT@ 210K 0403 5% PXSRSTHR RC1637 1 ~ @ 2 10K 0402 5% FB_GCB EN R BOARD_IDO T2 NE T T -8 T ~|E ~(g
2 001U 0201 1oveK PXSRST# RC1638 1 . @ . 2 10K 0201 5% GPU_EVENT# BORRD-TD:
e BOARDTD:
P BOARD_TD%
DGPU_PWROK 7 BOARDID4 < BORRO-TD:
——————————<__JpGPU_PWROK 2357 BOARD_IDG
BOARDTD
o
S o o . N e L
@UMA SKU , 288 18g sbe 20y sb e he 3be 3o
SKL_ULT B 2 B o o &l S
RC1558 1 UMA@, 2 10K 0201 5% DGPU_PWROK ucir 5Rz 3 Ng SR 5%E SRPE §x®e ST % S8
Lpss ish 2 xg e05 B X 20 285 200 Z oS
S3 S S = S -5 S S
Al P2 BOARD_IDO &l
A GPP_B15/GSPI0_CS# GPP_D9 (55
A;; GPP_B16/GSPI0_CLK GPP_D10 53— BORRDIDZ ——
GPP_B18 GPP_B17/GSPI0_MISO GPP_D11 [~y BORRD D3
avs +avs O—RCIS61 1\ @ ~ 2 22K 0402 5% - ART | bR BIB/GSPIOMOS! Pty N LA — ~
Al M4 ISH_I2C0_SDA
RPC28 NG aPP_B1o/GSPIT_CSH GPP_DS/ISH_12C0_SDA N3 ISH_I2C0_SDA 3643
10~ 14 PCH_I2C_SDAO AF GPP_B20/GSPI1_CLK GPP_D6/ISH_I2C0_SCL ISH_I2C0_SCL 36,43
PR ) PCH_T2C_SCLD RC1563 1 ~ @ .2 22K 0402 5% GPP_B22 ANB | GPP_B21/GSPI1_MISO N1 ISH_I2C1_SDA Board ID Description Stuff R
Q B GPP_B22/GSPI1_MOSI GPP_D7/ISH_I2C1_SDA mg ISH_I2C1_SDA 43
22K G404 4P2R 5% UART RX_DEBUG gt GPP_DB/ISH_[2C1_SCL ISHI2c1sCL 43 00 | UMA RC1614 RC1616
RPC30 Pl RARIE R = ‘éEZéZﬁﬁﬁE&?;‘B GPP_F10/12C5_SDAVISH_12C2_SDA ﬁ” 01 | Reserved |RC1613 RC1616
1 4 PCH_I2C_SDA1 - ,‘\NB& GPP_C10/UARTO_RTS# GPP_F11/12C5_SCL/ISH_I2C2_SCL 12 poard ID[1:0]
e PP_C11/UARTO_CTS# S5-G'
2] 13 PCR12C_SCTT GPP_C _CTS! 10 [ N16S-GTR [RC1613 RC1616
[ PXS_PWREN R ap1 ut
2.2K_0404_4P2R_5% ‘ADZ | GPP_C20/UART2_RXD GPP_D13/ISH_UARTO_RXD/SMLOBDATA/I2C4B_SDA 11| N175_G1 |RC1613 RC1615
S@ T AD3 | GPP_C21/UART2_TXD GPP_D14/ISH_UARTO_TXD/SMLOBCLK/I2C4B_SCL PCH_WLAN_OFF#
AD4. GPP_C22/UART2_RTS# P_D15/ISH_UARTO_RTS# U4 BT PCH_WLAN_OFF# 40 Board ID2 0 fothers CPU| RC1612
2 RC1658 1 PCH_TP_INT# GPP_C23/UART2_CTS# GPP_D16/ISH_UARTO_( CTS#/SMLOBALERT# PCH_BT_OFF# 40 =N
AC1 PCH_TS_IRQ 1 | 44150 RC1611
10K_0402_5% RC1656 1 20 0402 5% @ PCH_12C_SDA0 7 GPP_C12/UART1_RXD/ISH_UART1_RXD mg PCHTS RQ 33 —
Touch PAD 45 TP_I12C SDAO 8:;,01557 T 20 0402 5% @ FCH12C_SCrojg | GPP_C16/12C0_SDA GPP_C13/UART1_TXD/ISH_UART1_TXD [~A53 n; PCH_TS_RST# 33 Board ID3 0 FP RC1610
45 TP_12C_SCLO GPP_C17/12C0_SCL GPP_C14/UART1_RTS#/ISH_UART1_RTS# AB4 TP - 160
PCH_I2C_SDA1 _yg GPP_C15/UART1_CTS#ISH_UART1_CTS# [ ————————<__ | PCH_TPINT# 45 1 | Non-FP RC1609
Vs Touch s 33 PCH_I2C_SDA1 GPP_C18/12C1_SDA ISH_GPO —
ouch Screen 33 PCH_I2C_SCL1 GPP_C19/12C1_SCL GPP_AT8/ISH_GPO [pAs—BORRDTDS———<__]ISH 6RO 43 Board_ID4 0 |7 Re1e07
PCH_I2C_SDA2 AHO GPP_A19/ISH_GP1 [~gg7 e —
AH10 | GPP_F4/12C2_SDA GPP_A20/ISH_GP2 [~gA7 1 RC1608
RC1596 2 1 10K 0402 5%  PCH_WLAN_OFF# GPP_F5/I2C2_SCL GPP_A21/ISH_GP3 W—D AOAC_ON# 40
RC1597 2 110K 0402 5% CBTOF AH1 ORP_AZZISH_GP4 Board_ID5 0 | uip Re123
Amt GPP_F6/12C3_SDA P A23/ISH_GP5 [t s ISH_GP6 e
GPP_F7/12C3_SCL GPP_A12/BM | BUSV#/ISH GPe [————————————<_]ISH GP6 43 1 | FHD RC1606
AF1
GPP_F8/12C4_SDA o~ [ 14" RC1634
AFI2 | GPP Fall2CA_SCL Board_ID6
HVALW  43VS 1 | 15" RC1631
SKYLAKE-U_BGA1356 Tor
. o 1 - 0 | voea RC1640
Beteo .. 2K 0402 5% Rev=1 7 POHTSRSTE  mesra1 . @ . 210k 0s02 5% Board_ID7
RC47 1 @. 2 1K 0402 5% HDA_SDOUT 1 530S RC1639
*
HDA SDO This signal has a weak internal pull-down.
= Enable security measures defined in the Flash Descriptor.
1 = Disable Flash Descriptor Security(override). This strap
should only be asserted high during external pull-up in
i i ONLY. uoic sur 2
AuDio
X HD. YNC
30 HDA BITCLK_AUDIO BB2s | HDA_BLK/I2S0_SCLK SosoRe
FDA_SDINU—paz | HDA_SDO/2S0_TXD
30 HDA_SDINO > Ava7| HDA_SDI0/2S0_RXD B11
For EMI AW25 | HDA_SDI1/281_RXD GPP_GOISD_CMD [Rg13
HDA_RST#/12S1_SCLK GPP_G1/SD_DATAO a1
AY: GPP_D23/12S_MCLK GPP_G2/SD_DATA1 12
cer AW320 ] 1251SFRM GPP_G3/SD_DATA2 [y11
10P_0201_SOVEF < 12S1_TXD GPP_G4/SD_DATA3 |10
ENIC_NS@ AKZ GPP_G5/SD_CD# g
2 — A GPP_F1/1282_SFRM GPP_GB/SD_CLK [Fy7
Al GF'P FUHZSZ SCLK GPP_G7/SD_WP
AKAD | GPP_F2/1252_TXD
GPP_F3/1252_RXD GPP_ATISD_PWR_ENWISH GF7 i@g
PP_A16/SD_1P8_SEL
# s .o 0 Roo AB7  SD_RCOMP
0/ HDA_SDOUT BOARD_ID7 PP_D19/DMI LKO D_RCOMP
30 HDA_SDOUT AuDIO <} ;g:g : 503343‘2“’;5/“ = GPP_D20/DMIC_DATAQ
44 ME_FLASH — = F13 -
%: GPP_D17/DMIC_CLK1 opp_F23 [ Reds
GPP_D18/DMIC_DATA1 200 0402 1%
PCH_BEEP - -
30  PcHBEEP < J— o AWS | GPP_B14/SPKR
o
+3VS
SKYLAKE-U_BGAT356 TorEY
REV =1 2
RC14 1 . @, 2 22K 0402 5% PCHBEEP
T RC514 1 J$@~ 2 10K 0402 5% PCH_TS IRQ
+1.8V8
Pefault [hen Q
Pin Namel|Strap Description Configuration 7alue Sampled +1.8V8
Tnternal PD N
B = Disable “ Top Swap” RPC20
SPKR / [fop Swap mode. (Default) 0 Rising edge 29K 0404 4POR 5%
[¢PP_B14  pOverride nable ™ Top Swap” lof PCH_PWROK 2K 0404_4P2R o
- ode o 8396@ o
- <]
Internal PD PCH_I2C_SCL2 S1 EC_SMB_CK4
[esp10_MosT] b = Disable ™ No Reboot”] Rising edge = EC_SMB_CK4 44
/GPP_B18 o Reboot frode.  (Default) % 0 lof PCH_PWROK o e
[l = Enable “ No Reboot”
[oqe 20te 7 Mo Reboo o DMNSLDGDWK7 SOT363.6
PCH_I2C_SDA2 s2 @ D2 EC_SMB_DA4
[GsPI1_MOSTBoot BIOS Tnternal PD Rising edge EC_SMB DA 44
/GPP_B22 [strap Bit = SPI (Default) % 0 lof PCH_PWROK Quaze
BBS 1 = LeC
DMNSLOGDWK-7_SOT363-6
8391
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20 PCIE_CRX_GTX_N[0.3]

20 PCIE_CRX_GTX_P[0.3]
20 PCIE_CTX_C_GRX_N[0.3]
20 PCIE_CTX_C_GRX_P[0.3]

DGPU

WLAN

SSD 1

SSD 2

2
sKL_uLT
UC1H b
: ssic /uses
PCIEIUSBUSATA s USBI0_RX.NI
USB3_1_RXN USB30_RX_N1 43
PCIE_CRX_GTX N0 43 uss3o RXP1 43 | RIGHT USB3.0
—CRXGTX 13| PCIET_RXN/USB3, USB3O TX N1 43
PCIE_CTX_C_GRX. NO 0220 0201 63V6K _ OPT@1 || 2 CCl6 B77 | PCIE1_RXP/USB3 USB30_TX_P1 43
PCIECT R PCIECTX GRX PO PCIE1_TXN/USB3
0.22U 0201 6.3V6-K___OPT@ 1 ” 2 CcCia AT PCIE1 TXPIUSB3 51 ugaanjxﬂz 41
PCIE_CRX_GTX_N1 USB30_RX_P2 M
SR e ?“ USB30 TX N2 41 LEFT USB3.0
PCIE_CTX_C_GRX N1 0200 0201 63V6K __ OPT@1 || 2 CCi5 Die | PCIE2_RXPIUSB3 USB30TX P2 41
PCIECT i i PCIECTX GRXPT—G7g | PCIE2_ TXN/USB3
0.22U 0201 6.3V6-K___OPT@ ” CC17 PCIE2 TXP/USB3 67 USB30_RX_N3 42
PCIE_CRX_GTX_N2 H16 USB30_RX_P3 42
—CRX_GTX 1 Gi6 | PCIE3_RXN USB30_TX_N3 42 Type-C
PCIE_CTX C GRX.N2 020y 0201 6.3v6-k __OPT@1 || 2 CC18 D17 | PCIE3 RXP USB30_TXP3 42
PCIECT RXP: i PCIECTX GRXP: G177 PCIE3_TXN H
0.22U 0201 6.3V6K___OPT@ ” Cci9 POIE3 TXP
PCIE_CRX_GTX_N3 G15 L
—CRX_GTX] Fi5 ] PCIE4_RXN S 4_TXN 515
PCIE_CTX_C_ GRX N3 0200 0201 63V6-K__ OPT@1 || 2 CC20 B9 | PCIE4_RXP USB3_4_TXP
PCIECT RX P 0.250 0201 63V6 K OPT@1 | [ 2 021 PCIE CTXGRAP A9 | PCIE4_TXN AB9  USB20_N1
1t PCIE4_TXP USB2N_1 ["AB10 USBZ0F 8 Vs b 4 LEFT USB3.0
PCIE_PRX_DTX_N5 F16 UsB2P_1 UsB20_P1 “ .
';E:E Eg BK gg PCIE_PRX_DTX_P? Efp | PCIES_RXN D6 USB20_N2 ssso Ny 42
1262 1 ][ 2 10V PCIE_PTX DR Cig | PCIES_RXP USB2N_2 D7 )| "
PCIE_PTX_C_DRX N5 e Sia PeiEs XN USB2P_2 ussop2 42 Type-C
PCIE_PTX_C_DRX_P5 PCIES_TXP AH3  USB20_N3 s
USB2N_3 USB20_N3 43
G181 poies Ry Usa2p73 A2 use2ops 4 RIGHT USB3.0
D: PCIE6_RXP AD9  USB20_ N4 s
PCIEG_TXN USB2N 4 USB20 N4 45 s .
2| beiEs TXP Uss2p 4 2210 ussops 45 Finger Print
PCIE_PRX_DTX_N7 F20 AJ1_ USB20_N5
PCIE_PRX DTX N7 PCIE_PRX_DTX_P] E20 | PCIE7_RXNISATAO_RXN USB2N_5 [Tz T USBONS 43 (o ed randar
PCIE_PRX_DTX P7 PCTE PTX DRX_N Ba1 | PCIE7_RXPISATAO_RXP so USB2P_5 USB20P5 43 € o
PCIE_PTX_DRX_NT PCIEPTX DRX P A51| PCIE7_TXNISATAO_TXN AFs_ USB20 N6
PCIE_PTX_DRX_P7 PCIE7_TXPISATAO_TXP USB2N_6 [-AF7 A USBONG 33 ok Sereen
PCIE_PRX_DTX_N8 G21 UsB2P_6 USB20_P6 33
PCIE_PRX DTX N8 PCIE_PRX_DTX_Ft F21 | PCIEB_RXN/SATATA_RXN AH1__USB20_N7
PCIE_PRX_DTX P8 PCIE_PTX_DRX_ D21 | PCIEB_RXP/SATATA_RXP USB2N_7 (A7 USBXON7 40 g
PCIE_PTX_DRX_N8 PCIEPTX DRX Pt 21| PCIEB_TXNISATATA_TXN USB2P_7 USB20P7 40
PCIE_PTX_DRX_P8 PCIES_TXPISATATA_TXP AFs_ USB20_N8 s
PCIE_PRX_DTX_N9 E22 USB2N_8 mm) T ; USB20_N8 33
PCIE_PRX_DTX_NO POIEPRADTXPY E55 ] PCIES_RXN USB2P_8 ussoPs 33 Camera
PCIE_PRX_DTX_P9 PCIE_PTX_DRX_NY B23 | PCIE9_RXP "
PCIE_PTX DRXN9 PCIE-PTX_DRXP: A3 | PCIES_TXN USB2N 9 ﬁz
PCIE_PTX_DRX P9 PCIES_TXP UsB2P_9
- PCIE_PRX_DTX_N10  pp5 7
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N16x GPIO
GPIO o | ACTIVE Function Description Performance Mode PO TDP and EDP-Continuous current (GDDRS5)
GPIO0 ouT - GPU Core VDD PWM control signal Other
Min FBVDD sGPU+Mem) $1 .05V)
GPIO1 ouTt N/A FB Enable for GC6 2.0 GPU | Mem | Core Clk NVVDD (1.35V) 1.35V) (3.3V)
Products | (W) W) MHz) (V) (A) W) (A) W) (A) W) mA)| (W] mA)| (W]
GPIO2 ouT NA u (W) (W) (MHz) V) [ (A [ (W) [ (A [ (W) [ (A | (W) | (mA) (W) | (mA)] (W) )
N16S-GMR 16 1.6 849 TBD | 19 | TBD| 2 TBD | 42 | TBD | 800 | TBD | 60 | TBD
GPIO3 ouTt N/A
N16S-GTR| 18 1.7 967 26.5 2 4.2 800 60
GP104 ouTt N/A
GPIO5 ouT N/A GPU power sequencing---3V3_MAIN_EN
GPIO6 IN - GPU wake signal for GC6 2.0
GPIO7 ouTt N/A
GPIO8 1o - System side PCle reset Monitor [
GPI09 /o N/A 2.2K Pull-up
GPIO10 ouTt FBVREF_ALTV for GDDR5
GPIO11 ouTt R N16x Multi-level Straps
GPl1012 IN AC Power Detect Input (10K pull High)
‘ Physical Logical Logical Logical Logical
GPIO13 ouT - Phase Shedding Strapping pin| Power Rail Strapping Bit3 Strapping Bit2 Strapping Bitl Strapping Bit0
ROM_SCLK +3VGS SOR3_EXPOSED SOR2_EXPOSED SOR1_EXPOSED SOR0_EXPOSED
GPIO14 IN N/A ROM SI +3VGS RAM_CFG[3] RAEM_CFG(2] RAM_CFG(1] RAM_CFG[0]
— &
GPIO15 IN N/A ROM_S0 +3VGS DEVID_SEL PCIE_CEG SMB_ALT_ADDR VGA_DEVICE
STRAPO +3VGS Reserved(keep pull-up and pull-down footprint and stuff 50Kohm pull-up)
GPIO16 NIA _ S ° P i
STRAPL +3VGS
GPIO17 IN N/A STRAP2 +3VGS
Reserved (keep pull-up and pull-down footprint and not stuff by default)
GPIO18 IN N/A STRAPS e
STRAPA +3VGS
GPIO19 IN N/A
GPIO20 N/A
GPIO21 ouT GPU PCle self-reset control M
OVERT ouT Active Low Thermal Catastrophic Over Temperature
N15V-GM Power Sequence
8
+3VG_AON
+VGA_CORE
‘tNvvoD >0
+1.05VS_VGA
+1.35VGS
TPEX_VDD 50
© rail ramp up time should be larger than 40us~dms
Other Power rail
+3VG_AON
A
off <Loms
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2728 FBAD[0.6)] < wmmmmm—
27,28 FBA_CMD[31.0] < jrmmmmme.
27,28 FBA EDC[7.0] < s
2728 FBADBIT.0] < mmmmm——
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——FBAEDCS Wway | FBA DQS_WP4 FBA_CLKI| o5 FoR FBACLKI 28
——FBAEDCS agos | FBA_DQS_WPS FBA_CLK1_} FBACLK1# 28
726 | FBA DQS WP
FBA_DQS_WP7
F1 D1s FBA_WCLKO1
C1f] FBA_DQS_RNO FBA_WCKOT{~G1g TBAT FBA_WCLKOT 27
At FBA_DQS_RN1 FBA_WCKO1_f D17 T BA_WCLK. FBA_WCLKO1#
FBA_DQS_RN2 FBA_WCK25 s FBAWCLK: FBAWCLK23 27
75| FBA_DQS_RN3 FBA_ WCK23_KDlpq—FBA-WOLRaS FBAWCLK23# 27
W25 FBA_DQS_RN4 FBA_WCKASj74 FBAWCLRR fEAClids 28
FBA_DQS_RN5 FBA_WCKA45 T8 'CLK®: \_\
TR e e, s " 45 ¥B_PLL/O Decoulin
FBA_DQS_RN7 FBA_WCKG7_| L\ 200mA PEX_HVDD = g ml
PEX_HVDD :
F16 Under GPU ear GPU , e N167+1.05VGS (recommend) MLCC Nlé6 N17 location
FB_PLL_AVDD_t PR N - 'SBK160808T-300Y-N +1.0VGS (Used)
FB_PLL_AVDD 222 - T E B y ‘E oFTe N17:+1.8VGS 0.1uF 2 4 Under
H22 se to ball ‘s |'o'so o'so
FB_REFPLL_AVDD" —— =983 183 - i3S i 30ohms (ESR=0.01) 0603 Bead N
o a2 IR NS 22uF 1 1 ear
2 2 2°2 2 2 2 g
o o 2 2 H
‘380 |' 38
205 ——2i
a8 T 338 N
. £3 %%
1 FB_VREF
NT75-GI-A1_GB2C-64-505 @

N17S Add 2x0.1u

Security Classification | LC Future Center Secret Data Title
Issued Date [ 2015/08/20 | Deciphered Date | 2016/08/20

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF LC FUTURE CENTER. AND CONTAINS CONFIDENTIAL
D TRADE N. THIS SHEET MAY E TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D
DEPARTMENT EXCEPT AS AVTHORIZED BY LG FUTURE CENTER NEFHER THIS SHEET NOR Ttz INFORMATION 1T CONTAINS
VIAY BE USED B OR DISCLOSED T ANY. THIRD PARTY WHTHOUT RRIGR WRITTEN GONSENT OF LG FUTURE CENTE]

GPU_MEM Interface

5 I Z T 3 T = I




+VGA_CORE
Under GPU 12x4.7uF 5x1uF For RF
VoA CORE cvay cveo cvet cvez cvess cvre cvrr cvrs cvre cveo cvet cvez cves cves cves cves cver cv213
#
2 2 2 2 2 » a & & & & a » I I & a o
! ! ! ! ) = = = = = = = I I = 9d = g
10' f1e s e |1ge 1o 1o 1o 1 19 1o 150 19§ 1o 1o 19 194 198
38 L83 Lgs L3 L35 98 L8 L3¢ 32 iz 32 gz g L9g g8 Lzg L3z L7I%¢
+VGA_CORE Bl 8> i ®o T 2o &8 &8 &8 i ZR &8 8 8 z 8 &8 G S8 ES 28
UVIC ? COMMC 35 UVIG ? COMMON _INS3414967 202 |22 [2®2 22 282 2 2 2 2 |2 2 2 2 209 273 2 2 209 2 3 2 8 203 263 [288
P P 2 2 2 2 2 g g H H H 3 H H H H H H H
VDD _001 = = = = = = = = = = = =
VDD_002
VDD_003 +——2 xvoo 1 XVDD_36 [-Ng—1 I
VDD_004 t——&5| XVDD_2 XVDD_37 -7 o
VDD_005 t——&4 | XVDD_3 XVDD_38 3
VDD_006 G5 ] XVDD_4 XVDD_39 (54
VDD_007 —Ga | XVDD_5 XVDD_40 [P
N GPU. Ax4.TuE.... 11x10uF. ... 4x22uF.
B TR AR oo o o
VDD:010 :: XVDD:B XVDD:43 gg Va3 CVe4 Cves CV96 cves cves Ccve9 CV100 CV101 CV102 CV693 CV694 CV695 CV696 Cve97 CVv103 CV104 CV105 CV704 Ccv214 CV705 CV706
VDD_011 H XvDD_9 XVDD_44 "Ry R R
VDD 012 XVDD_10 XVDD_45 -rs—1 IS IS IS IS o3 2 3 2 3 2 2 | o2 2 3 N oN N N " 3 3
VDD_013 XVDD_11 XVDD_46 -rg—1 3 R 3 3
VDD014 VDD 12 Xvop 47 | Re—{ 1S 1 oS 195 |1 oS |1 9S 135 185 185 [1gs P95 g [19s '35 ['Ss [r9e I'ge '3 |'gs 19 A 20's 's
- - AT [TRT 2 e 1 3% °33 Ie zZg I8 = 3= 4 3% IR zZg 3 IR 38 zZg 38 2 4 33 2
4| VDD 015 XvDD_13 XvDD 48 &35 ¢ 38 ——28§ SR —328 /—38 —/=R8 8 28 =328 S8 2828 /= 8 S8 9—2Z8: /=% 8 S b
7] VDD_016 XVDD_14 XVDD_49 (CIN e Tam eF 7 [y & & e Sy 3 D [l & S D [l D & Ry TC o o
RT3 VDD 017 XVDD_15 XVDD_50 2 22 2|®% 2 8 [2€2 223 202 [2@% |82 [222 [202 202 [2Z22 [2€9% 282 R G 258 208 2® 32 28 ©® 2 H
R75| VDD 018 XVDD_16 XVDD_51 S S S s S @5 5 5 5 63 5 5 ®5 S 5 3 ®5 3 3 ] 2 2
VDD_019 7] XVDD_17 XVDD_52 g £ £ < < = = = = = = = = = = = = < <
VDD_020 K| XVDD_18 XVDD_53
VDD_021 k3 | XVDD_19 XVDD_54
VDD 022 % XVDD_20 XVDD_55 [ <7 CVes Use virtual Symbol for diff value < ~7 For RF %
VDD_023 t—| XVDD_21 XVDD_56 [ H
Ui VDD_024 t—a| XVDD_22 XVDD_57
VDD_025 k7 | XVDD_23 XvDD_58 NVVD! i
U18 | DD 026 g XVDD_24 XVDD_59 z +VGA_CORE D/Q Decouling
VDD_027 T4 XVDD_25 XVDD_60 [/ <
VDD_028 XVDD_26 XVDD_61 i
Voo 05 — oo 02 | e 1 20 00 55 MLCC N1lé N17 location
VDD_030 M3 | XVDD_28 XVDD_63 [ RV2T1 3070402 5%
VDD_031 t—Ma | XVDD_29 XVDD_64 [/ 4 7uF
5| XVDD_30 XVDD_65 {1 . 10 12
t——\7| XVDD_31 XVDD_66 -z Under
F2  NVVDD_VCC_SENSE Ni ] XVDD_32 XVDD_67 31 1.0ufr 4 5
VDD_SENSE [~F{ NVVDD_VSS_SENSE N2 | XVDD_33 XVDD_68 [~y 3
GND_SENSE f——————————— N3] XVDD_34 XVDD_69
T | XvbD_3s NVVDD_VCC_SENSE 47uF 1 0
NVVDD_VCC_SENSE 57
NVVDD_VSS_SENSE 57
10uF 0 11
trace width: 16mils Near c
N17S-G1-A1_GB2C-64-595 N175-G1-A1_GB2C-64-595 differential voltage sensing. 22uF 1 4
® ® differential signal routing.
4.7uF 5 4
330uF 1 2
+1.35VG8 UVID__? COMMON H
pep— :
H 4—
% FBVDDQ_01 H
t—E53| FBVDDQ 02 :
zg FBVDDG 0 +1.35VGS 1x10uF 3x22uF B +VGA_CORE UVIF_2  COMMON _INS34149408
| F14 | FBVDDQ 04 o — Under..GPU.(below...150mils)..... BXLOUE.. 2RLOUE ..o coencironrmrmrie ooy Near..GPU Y H 7114 vDDS
Ve i cva2 Cvess cv29 CV30  CVe83  CVes2  CV6B1  CVeBD  CVe79  CV678 CVes7  CV25  Cvesd Cvess ;
FBVDDQ_07 i s i H
FBVDDQ 08 i ° 2 = = 2 = = 2 2 ‘E Og og e i H
FBVDDQ_09 i =5 s s s s i H
FBVDDG_10 | 1oC b 12 1.2 [19' 8% |19k |19k 19% ‘o8 ['3% |'J8 [Po8 | :
FBVDDQ_11 i L 38 g L o8 LE_LI8 Lzg_LJs_L3Ig 1 Z8 3 Ze S0 S
Gz0| FBvD0O 12 i Tz T &% *ké“” T8 T 32T 8232327 Ta% g % |, 28 ®g
+——S22 Fevopa_1s | 283 4 2®2 1272 1282 202 202 [20% 2 ©¢ s [P e [Pz |' 2 ¢ H
t— 57| FBVDDQ_14 i E E 2 2 2 2 E 2 E = = = = H
24 | FBVDDQ_19 H = i :
FBVDDQ_20 H i H -
t—a | FBVDDQ 21 i I i : VoDs_10
t—~Kig1| FBVDDQ 22 i : :
Rt | FBVDDQ 23 t : B
B2t Favbpa 24 CV32 CV686 Use virtual Symbol for diff value :
Va1 | FBVDDQ 25 H
t—Ws1| FBVDDQ 26 :
7R [ : F4 V6@ 1 OPTN16@
s | FBVDDQ_15 H
123 Favopa 16 H DS SENSE [Farer RV1399 1 210K 0402 5%
a1 | FBVDDQ_17 H &
—————| FBVDDQ_18 :
N N17S-G1-A1_GB2C-64-595
FBVDD/Q Decouling : ®
CALIBRATION PIN GDDR5 MLCC N1é6 N17 location :
FB_CAL x PD VDDQ | 40.20hm 0.1uF 2 0 :
FB_CAL x_PU GND 40.20hm 1.0uF 2 8 :
= == = Under :
FB CAL xTERM GND | 60.40hm 4.7uF 2 0 :
10uF 0 2
10uF 1 1
+1.35/G8 Near :
22uF 1 3 :
5 GAL PD VDDQ |-D22RVSS 1 ORT@ 2 402 0402 1%
F&_CAL PU_GND G241 RVS6 1 ORT@ 2 402 0402 1% : A
FB_CAL_TERM_GND B25 RV57 1 RP}@\ 2 604 0402 1% :
Place near balls A4 *
Security Classification | LC Future Center Secret Data Title
NS GRAT GRIC 5505 Issued Date | 2015/08/20 | Deciphered Date | 2016/08/20 GPU_+VGA_CORE,FBVDL
THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF LG FUTURE GENTER. AND GONTAINS CONFIDENTIAL
D TRADE S N. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D
DEPATTMENTT EXCEPT AS AUTHONZED BY LG FUTURE GENTER: NEMHER THS SHEET NOR TE INFORMATION [T CONTANS
WAV BE USED BY Of DISGHOBED T0 ANY THIND PARTY WITHOUT PRIOR WRITTEN GONSENT OF LG FUTURE. CENTE

5 T 4 T 3 T 2 I




2 1 1
+3V_1.8VGS - :
Under GPU Near GPU - N16 3V3_MAIN(N17 VDD_18) Decouling Discharge
UVIE 2 COMMON +VDD18 ; RVS: 1 oy 20 0402 5%
2 2 g b Bourne 20170412 MLCC N16 | N17 location +1.35VGS
G8 3 g = +BVALW
VDD18_1 [Gg 10‘80 10‘8 OEO O‘gs
VDD18 2 382 So S2 —
1V8_AON"1 a2 G (gué é‘mg é‘s 0.1uF 2 2 Under Vo7
1V8_AON_2 2 § A g* 2 g 2 2 RV69 470_0603_5%
H OPTNS!
» » > ES 1.0ur 1 1 47K_0402_5% e
Near OPTNS@
4.7uF 1 1 FBVDDQ_PWR_EN# Quars
LBSS138DW1T1G_SOT363-6
+3.3V_1.8V_AON FBVDDQ_PWR_EN 2 OPTNS@ ol
Ynder GRU Near GEU @ T LBSS138DWITIG_SOT363-6
DD-RON 4 2 . |5 X 2
: : Rv220 00402 5% N16 3V3_AON(N17 1V8_AON) Decouling PTNS@
s s 2 IS
NT75-G1-A1_GB2C-64-595 P 2 3 i
5 198, |18 2o [ of MLCC N16 | N17 location
883 — 289 A58 22
2(@\8@ 2@”83 gﬂ R @\26 0.1uF 1 2 Under +3.3V_1.8V_AON
z z = 3 +5VALW
= 1.0uF 1 1
Near o
470_0603_5%
4.7uF 1 1 OPTNS@
Q358
N7002KDWH_SOT363-6
PXS_PWREN PTNS@
PXE_VDD & 1V8_AO! ¥ +3V_1.8VGS
- - N7002KDWH_SOT363-6 ’
Ns@
PXS_PWREN 0/ PXS_PWR_EN_R
855  PXS_PWREN > RV214 1 QPI@+ 2 00402 5% SPXS_PWR_EN_R 56 ovia
i 4700603 5% =y—10U_0603_6.3V6M
OPTNS| GC6
RV213 e @
100K_0402_5%
@
V20
N7002KW_SOT323-3 J
OPTNS@
+3v8 +33V_1.8V_AON ol
1.8VGS_PWR_EN 1 2 <
ov3 N o
LRB751V-40T1G_SOD323-2 RV62 RV49
oFT@ 10K_0402_5% 10K 0402 5%
oPT@ @
Dv7. A |
wvmmiz«j PXE_VDD_EN RV63 PXE_VDD_EN_R +1yes
DGPU_PWROK o RV2T 4 3 . — = - ——————{__> PXE_VDD_ENR 55,56 RV109 change to 470chm 0805 for N16 GPU
82357  DGPU_PWROK = He! n 10K_0402_5% °
0.0402.5% LBAT54AWT1G_SOT323-3 OPT@ 158, -
@ oPTE RV64 Q<
10K_0402_5% a8 3 ~
@ 85 RV109
2 RV102 . fe
«| ° 5.11.0805_1% 511.0805_1%
2 +5VALW @
2 OPTN17@
- S
RV100
47K_0402_5%
+1.8VG_AON TO +1.8VGS oPT@ -
N al
+1.0VGS PWREN¥ 5 | Quis
14 A03402_SOT-23-3
OPTN17@
+3vS +3VALW +3vs o
PXE_VDD_EN R 2
RV236 RV237 -1
10K_0402_5% 10K_0402_5% | 2N7002KW_$OTS23-3 v
@ o)
Dv8 Qvs4
PXS_PWREN RV51 A 2 00402 5% V23 PEX_PWROK. OPT@ 2N7002KW_SOT323-3
1 1K_0402_5% —
1.8VGS_PWR_EN @ % NVVDD_EN 57 OPTN16
2656  18VGS_PWREN [ > — RV117 1 20 0402 5% S i e N @
avst
LBATS4AWT1G_SOT323-3
v 1aves RV116 1 @ 2 00402 5% @ - s LBSS139WT1G_SC70-3
L@, 00K a0z 12 cvrss 0.10_0201_10V6K e
V235 0 0402 5% @ 0.10_0201_10V6K ;@
2 MMBT3904WH_SOT323-3
+VGA_CORE
+5VALW
N 240
10_0603_5%
RV239 5T ~
47K_0402_5% OPTNS@
OPTNS@
cee@ NVVDD_EN# Qv3es
Dv4 6
FB_GC6_EN_R 1@ 5 %  GC6_EN 2 BSS138DW1T1G_SOT363-6
b6 FBOCENR £ oPT@ D 1 FEVDROQ QWREN FBVDDQ_PWR_EN 56 NVVDD_EN 5 ormse
DGPU_PWROK 0 | _
82357 DGPU_PWROK [ > rv23s 1 Q0@ 2 10K 0402 5% 4f'
A
PEX_PWROK @ 9
RV234 1 2 0 0402 5% RVi2s OPTNS@
4 2 200K_0402_5%
GC6@
RV126
' 0_0402_5%
cv7s4 Nece@
0.10_0201_10V6K ==
oPT@
Security Classification | LC Future Center Secret Data Title
Issued Date [ 2015/08/20 | Deciphered Date | 2016/08/20 GPU_AON/MAIN PWR/S
THS SHEET OF ENGNEERING DRAWING 1S THE PROPRIETARY PROPERTY OF LG FUTURE GENTER. AND CONTAINS CONFIDENTIAL
D TRACE S N. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D
DEPATTMENTT EXCEPT AS AUTHONZED BY LG FUTURE GENTER: NEMHER THS SHEET NOR TE INFORMATION [T CoNTANS
WAV BE USED BY Of DISGHOBED T0 ANY THIND PARTY WITHOUT PRIOR WRITTEN GONSENT OF LG FUTURE. CENTE

5 T 4 T 3 I

7 T




ID TRADE SECRET INFORMATION. THIS SHEET E TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF RaD
DEPARTMENT EXCEPT AS AUTHOREZED BY LG FUTURS CENTER NEFTHER THIS SHEET NOR THE INFORMATION (T CONTAI
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF LC FUTURE CENTER.

UVIH 2 COMMON _INS34152041
a0
AB:% GND_001 GND_057 ;
t—AB20?| GND_005 GND_058 g
t———ABoa"| GND_006 GND_059 frg77
+——"Ac2"| GND_007 GND_060
t—Acs>? GND_008 GND_061
+—Ac5? GND_009 GND_062
t—AG5 ¥ GND_010 GND_063
AC8™ GND_011 GND_064
AD7a | GND_012 GND_065
AD13 " GND_013 GND_069 ey
26| GND 014 GND_070 f73
D15 GND_002 GND_071 75
AD13 GND_015 GND_072 b7
ADT8"| GND_016 GND_073
AD19 Y| GND_017 GND_074
AD21 " GND_018 GND_075
“Ab22 | GND_019 GND_076
E71¥ GND_020 GND_077
AET4?| GND_021 GND_078
AE17| GND_022 GND_079 57
t—Ar20?| GND_023 GND_080 57
511" OND 024 GND_081 -7
AFT?| GND_003 GND_082 [Fpp3
AFTT"| GND_025 GND_084 55
AF1a | GND_026 GND_085 |t
AF17 GND_027 GND_087
“AF20°| GND_028 GND_088
AF23Y| GND_029 GND_089
F5 GND_030 GND_090
AFg | GND_031 GND_091
t—AG2?| GND_032 GND_092 ft7
t—AGos | GND_033 GND_093 b7
t——Apia?| GND 034 GND_094 7
1 GND_004 GND_095
B177 GND_035 GND_096
B2 GND_036 GND_097
517 GND_037 GND_098
0| GND_038 GND_099
553 GND 039 GND_100 g5
557 GND_040 GND_102 f{j56
55 GND_041 GND_103 77
s GND 042 GND_105 fzg
+———F7 GND_043 GND_106 {775
E12° GND_044 GND_107 M7
E17 GND_045 GND_108 frvy
&> GND_046 GND_109 9
50" GND_047 GND_110 frype————9
T E2> ¥ GND_ 048 GND_111 g ————
52 GND_049 GND_112 fias
€5 GND 050 GND_F fFagr
s GND_051 GND_H ¢
¢————¥ GND_052
:?;t GND_053 GND_083 '{é
L3 GND_056 GND_086 5
=¥ GND_066 GND_101 8
GND_104 =
4:%2' GND_054 GND_067 tgg
% GND_055 GND_068
N17S-G1-A1_GB2C-64-595
< ® %
Security Classification | LC Future Center Secret Data Title
Issued Date | 2015/08/20 | Deciphered Date | 2016/08/20 GPU_GND
THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF LG FUTURE GENTER. AND GONTAINS CONFIDENTIAL

EYG10 ES430 ES530
05,2018 heet 27~ of 60




: +1.0VGS
PEX PLLVDD/Q Decouling “:’jjms 2 COMMON.
= uvil 2 COMMON __ INS34152647 !
w02 V@ p s, Under GPU  INear GPU  locy piyop 514 NG
i % DVI HDMI DP
MLCC | N16 | N17 [location S = L How
g c = +PEX_PLLVDD AAT4
Under 19's 1 Q" 19l NG_1 AC4
1-0ub | 1 | NA 885 '2Eol'S2g Bne e P s
1uF 1 NA PEX_PLLVDD Z0S T Eed T 208 PEX_SVDD_3V3 Ag8 | NC3
L K} & 5k _PEXSVDD VS B
Near N167+1.0VGS (recommend) 28§ 2027 1282 RO NE-4 M8 rpas_RSET X000 o
N kS 2 3 — IFPA_L2 |
4. 7uF 1 NA N17:NC = 1 2 PEX_TSTCLK_OUT AE2Z| NC-6 IFPA 2K 4
V. Aé —
-{ NC_8
200_0402_1% Al
)_0402. L1 NG o ™11
< 7 @ s AFZ | 1FPA_L1_IC}
PEX_TSTCLK OUT# A;g‘ Neg WL \kpag_PLLVOD IFPA LTk A3 °
: + T | NC_12
Differential signal :57 NG 1 D212 IFPA_L0_OK Aa!
PEX SVDD/Q Decouling +3.3V_1.8V_AON D1 | NG i7PA Lo o'
> Et 3
OPTN16@ F19] NC_16
i 2 100402 5% JPEX_SVDD 3V3 — NC_17 AAS
MLCC | N16 | N17 |location = MULTI STRAP REFO_GND §7 e IFPA_AUX SDA K ang
< g W NC_19 UX_SCtt
oc <
4.7uF 2 NA Near 82, 8, NC_20 o
82 2828 IFPB_L3 0
PEX_SVDD_3V3 309 S‘S 2 ™e [
N167+3.37_AON (recommend) PL 209
- =
N17:NC g N175-G1-A1_GB2C-64-695 W8 kP _iovoD_1 ™0 P8 L2 K Ana
® ve | IFPB_L23
ange by Bourne 20170412 Near GPU IFP_OVDD_2 02 L
o IFPB_L1 @ AD3
IFPB_L1
+33V_18V_AON
025 7B _L0_DK ARy
IFPB_L&7
RV181
10K_0402_5% IFPB_AUX_SDA_ Dk ADS
@ IFPB_AUX_SCt>]
MULTI_STRAP_REF0_GND
|IFPAB (DEFEATURED ON GM108)
RV243 N17S-G1-A1_GB2C-64-595
40.2K_0402_1%
OPTNi6@ c
UVIK ? COMMON
s wscz
Change by Bourne 20170412
RrRoMm_cs_ (O} bz 1 Vs
B12 ROM_S!
ROM_Sta15 ROM S| 29
AP0 D1 ROM_SOG15 ROM SO 29
29 STRAPO AP1 D2 STRAPO ROM_SCLKT ROM_SCLK 29
29 STRAP1 APZ g’ STRAP1
29 STRAP2 AP 3 STRAP2
29 STRAP3 AP+ D3| STRAP3
29 STRAP4 APS C1 7 STRAP4
29 STRAPS STRAPS
e
PEX HVDD sUFRsT (OFDILRVS0 2 A @ 1 10K 0402 5% {>
N167+1.05VGS (recommend)
+1.0VGS (Used)
N17:+1.8VGS
PEX V0D XS_PLLVDD/Q Decouling
Q@ Under GPU XS_PLLVDD =
2 Lvs 1 20 0402 5% ! .
2 N N S S MLCC | N16 | N17 [location
SBK160808T-300Y-N ;2 ; < 1 OFO g
oPT@ g‘gg 382 382 L 8¢ 0.1uF 1 1 Under
300hms (ESR=0.05) Bead &85 T 858 [ (g3 NT75-G1-A1_GB2C-64-5%5
2 2 2 9 2 2 2 g 22uF 1 0 Near ® +3.3V_18V_AON
5 3 2 2
= = 1 2
XTALOUT ,\@\/\ RV33 10K 0402 5% B
SP_PLLVDD & VID_PLLVDD/Q Decouling XTALSSIN 1 ORT@, 2 RV34_ 10K 0402 5% {>
Under GPU(below 150mils) XTALOUT 1 QRTR, 2 RV36 10K 0402 5%
SP_PLLVDD : o
! 2 - ~ — MLCC | N16 | N17 [location
Lvi 2 2
g g
0_0402_5% 0\9 o O\Q o Under uviL ? COMMON INS3415288¢
e é§§ (g§§ 2 VID_PLLVDD 0.1uF 2 2 9/14 XTAL_PLL
) ) o
2 3 2 3" RV2A 10uF 1 0 XS_PLLVDD L6 RV3B 1 QPT@. 2 10M 0402 5%
3 g onee Near s acai — it
GPCPLL_AVDD 17 |
OPTNT7T@ 47uF 1 0 VIDPEEVDD— g T‘; GPCPLL_AVDD e
VID_PLLVDD XTALIN 4 4
7 150mA 0sC1  GND2 P
2 3 xtat out ]
<} GND1 osc2
GPCPLL_AVDD/Q Decoulin ! !
1 2 GPCPLL_AVDD ! /Q g XTALSSN A0 f - sgin XTAL OUTBUFF |-S10 XTALOUT L cwve 27MHZ_10PF_7V27000050 **12PCL;/22001 v
- - 12P_0201_25V8-J ot
o 201 oPT@
Lv21 2 i XTAL_IN XTAL_OUT 2
0.0402 5% ' %‘;g MLCC | N16 | N17 [location 3 U sra AL out |-B10 X opPT@
OPTNIT@ 28 NT75-G1-A1_GB2C-64-505
223 -G1-A1_GB2C-64-
ase 0.1uF | NA 1 Under ®
272
g 4.7uF | NA 1
Near
Change by Bourne 20170412 22uF NA 1
A
Security Classification | LC Future Center Secret Data Title
Issued Date [ 2015/08/20 | Deciphered Date | 2016/08/20 GPU_STRAP/DP/HDMI
THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF LG FUTURE GENTER. AND GONTAINS CONFIDENTIAL
D TRADE S N. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D
DEPATTMENTT EXCEPT AS AUTHONZED BY LG FUTURE GENTER: NEMHER THS SHEET NOR TE INFORMATION [T CONTANS
WAV BE USED BY Of DISGHOBED T0 ANY THIND PARTY WITHOUT PRIOR WRITTEN GONSENT OF LG FUTURE. CENTE

5 T 4 T 3 T 2 I




+3.3V_1.8V_AON
- GPU Address 0x9E
+33V_1.8V_AON
uvim 2 COMMON INS34153763 o o
a/14 MISCT RV3 RVS
22K 0402 5% 2.2K 0402 5% b
GPTNTT@ OPTN17@ QA
VGA_SMB_CK2 N | s1 727 | DMNSLOSDWK-7_SOT363-6
EC_SMB_CK2 7,36,39,44
Do VGA SMB_CK2 E_JoPTNT7@ —SMES
ggss,ggk D8 1 Internal Thermal Sensor
VERT? A6 ! PTN1
—QVERTE 88 ! OveRT a9 120C_SCL Ryt 2O8TN19@1 0 0400 5%
TS_VREF 12CC_SCL o
cvro7 12CC_SDA o avis
om,ozou@ovw c VGA SMB DA2 s D2 DMNSLOSDWK-7_SOT363-6
2 2 THERVDN o 12CB_SCL BNTE EC_SMBDA2 7363944
F 12CB_SCL [~Gg12CE
12 thervDP 12CB_SDA
rvz2 2O8TN19@1 0 0400 5%
PU AT EC SIDE, +3VS AND 4.7K
NVVDD_PWM_VID
GPI00 |8 FE-CTE B >NWDD_PWM VID 57
GPIO1 HEGPU_EVENTHR
oPI02 67 a T, e e PLTRST.VGA* Ryiza 1, @ . 256 0402 5%
GPIO4 ég — >18VGS_ PWR EN 2356 ovats
GPIO5 %y PSIVGA g
Sroe [As —>rsivea s gm{ozm,zsw K
GPIO7 19 MEM_VDD_CTL o 2
GPIO8
GPIO9 L:V\UW FBVREF_ALT
GPIO10 5 {__>GPIO10_FBVREF_ALTV 27
GPIO11 *57 VGA ACDETR o oPT@ WRST# 44
gP\gQ [B4 Vit P RE75W40 SOD333 < JVGAACDET 44
Grioss H 3 OPTN16@ 0.010_0201_Sovek Qvz4
ggglg 755 RV244 1 2 00402 5%  SYS_PEX_RST_MON# T e LSI1012XT1G_SC-89-3
GPIOT7 85 @
GPIO18 7;
GPIO19 [
[Es OPTN16@
GPIO20 i4 Rv245 1 2 00402 5%  GPU_PEX_RST_HOLD#
GPIO21 CRT-DAT
GPIO22 [H5F-VEATRT Crr———
GPI023 por——=—-
rg)vsrsrm,eazc—wsgs MEM_VDD_CTL RV1307 1 2 0 0402 5% SYS_PEX_RST_MON# avs
N 2 COMMON +3VALW
314 JTAG Rv41
10K_0402_5%
GCBN17@
™vi 1 A WTAG_TCK w3V BV AN b RS
V2 @8 — €y rac DI GoN1TG -
Tvs i} AD6 [ ITAG_TDO FB_GC6_EN_R
(o ooz % 2 1Ryss V4 AGHRTAC TS [T >roceenr 82
0K 0402 5% 2 1 RV52 TESTMODE EUEN AR RV:
10K_0402_5% Qvass
DMN5L0BDWK-7_SOT363-6
GCBN17@
FB_GC6_EN
QV33A
DMNS5L0BDWK-7_SOT363-6
RV47 N17@
10K_0402_5%
GCe@
N17S-G1-A1_GB2C-64-595 GCBN16@
® RV250 1 2 00402 5%
+33V_18V_AON  +33V_1.8V_AON
+3vS N v
RV13 0.1u_0201_10V6K
Rv12 WKJ“%%SZ@Q @
0_0402 5% +3.3V_1.8V_AON -
@
3.9V 1.8V_AON GPU_EVENT# R 3 | TFT A GPU_EVENT#
o el <__JGPU_EVENT# 8
1o 0201_10ve R s N vzs . ecee
oPTNIEE RV37 LSI1012XT1G_SC-89-3
10K_0402_5%
| oPT@
DV6
1 2 %
1187384044 PLT RSTH PLT_RST# GPU_PEX_RST_HOLD# 2 [ . n RVIS B2 02 5%
37,3840, i 4 SYS_PEX_RST_MON# SYS_PEX_RST MON# $———— >PLTRST.VGA* 20
8  PXSRST# |
BAT54AW_SOT323-3
Rvi4 TNIG@
100K_0402_5%
oPT@
RV16
100K _0402_5% MC74VHC1GO9DFT2G_SC70-5 L - e INGHBVAN +3.3V_1.8V_AON
OPT@ orT@ OPTN17@ ooV
VGA CRT.DATA RV17 1 A @ A 2 22K 0402 5%
VOACRT CLK  RV19 1 @ A 2 22K 0402 5% 1.8VGS_PWR_EN RV18 2 ORT@ 1 1K 0402 1%
128 _scL RV22 1 @ 2 22K 0402 5% OVERT# RV20 1 QPT@. 2 10K 0402 6%
12CB_SDA RV25 1 A @ ~ 2 22K 0402 5% VGAALERT# RV23 1 QPX@a 2 10K 0402 5%
l2c¢_scL RV 1 @ 2 22K 0402 5% VGAAC DET R RV26 1 QPT@. 2 100K 0402 5%
12CC_SDA RV30 1 A @ ~ 2 22K 0402 5% PSLVGA RV29 1 @ 2 10K 0402 5%
MEM_VOD CTL  Rv2241 A @ A 2 10K 0402 5% GPU_PEX RST HOLD¥ _Rv31 1 QPI@. 2 10K 0402 5%
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Lower 32 bits

2128 FBA_D[0.63] < mmmm—
21,28 FBA_CMD[31..0] [ w——
21,28 FBA_EDC[7.0] < wm—
C S e

2128 FBA_DBI[7.0]

FBACLKO  Rvigs 1 QPT@ 2402 0402 1%

21 FBA_CLKO >
FBA_CLKO# o
21 FBACKoE [ RV194 1 ORT@, 2402 0402 1%

1
cv228
== 0.01U_0201_10V6K

+1.35VGS

RV192
549_0402 1%
oPT@

| FBA_VREFC

FBA_VREFC

931_0402_1%
oPT@

Qv2e
LBSS139WT1G_SC70-3
orT@

26 GPIO10_FBVREF_ALTV

RV208
100K_0402_5%
oPT@

No Mirror

w1
™ FBA_DO
FBA_EDCO c2 DQ24 DQO [z —FBADT——
——FBAEDCT —cis | EDgD EDgJ Dgzs Dgw [ ga—teroz— 0|
—FerEDc g3 | EDCH EDC2 DQ26 02 | gy —FeRDT—
e EDC1 Q27 003 f&5—Fero——  BYTEO
——————{¢&ncs EDCO DQ28 DQ4 f-g7—FeADs—
DQ29 DQS5 |y —FBADE ——
FBA_DBIO D2 DQ30 006 |F; FEAD
u B3| DBlo# DBI3# DQ31 DQ7 f4 FBAD -
———FBADBIZ —pi5 | DBI# DBI2# DQ16 DQ8 FEADY =
P DBI2¢ DBI# DQ17 DQ9 FEADTO
DBI3# DBIO# DQ18 | DQ10 FEADTT BYTEL
FBACLKO  y12 DQ19 | DAt FEADT
. NIEm L0 DQ20 | DQ12 FEADT
—_FBACMDTE  j3°| CK# DQ21 DQ13 FBA DT
——————cke# DQ22{  DQ4 FBADT
DQ23 | DQ15 fj FEADTS -
FBACMD2  pi1q DQ8 Q16 |57 FEADT =
FBACMDT ki | BAOIA2 BA2IA4 DQ9 DQ17 7 FBADT
—FBACMDT 1 | BAIAS BAJ/A3 DQ1o DQ18 [ FEA_DTY BYTE2
———FBACMDT—H7o | BA2AY BAO/A2 DQ11 Q19 [ FEAD20 H
————————— | BA3A3 BA1/AS DQ12|  DQ20 fyy FEADZT
DQ13 DQ21 w17
FBA_CMDS Ka DQ14 DQ22
~—FBACWDTT s | AB/A7 A10/A0 DQ15 DQ23 -
———reACoMDTT—pg | AJAT A8 DQO DQ24 -
———FBACMDT 5 | A10/A0 ABIAT DQt DQ25
—n o % NN B Dgz D826
T | A12/RFUINI DQ3 DQ27
A5 DQs DQ28 BYTE3
2] VPPINC1 DQ5 DQ29 +1.35V68
*—=- VPPINC2 DQs DQ30
bQ7 DQ31 -
RVi82 1 2 1K 0402 1% OPT( 1 Close to DRAM
RV183 1 2 1K 0402 1% OPT( Jio | MF
RV185 1 2121 0407 1% OPT 113 SEN vopat cvrat cvras Cvz42  CVe23  Cve2t  Cve22 CV625
VDDgZ H H c c c c e
FBA_CMDS8 VDDQ3 1 1 1 1 1 1 1
& vooas o8 gz _1'g8 I'38 ['s& ['g& 13§ o
CAS# VDDQ5 38 a8 & o8 N g Tab
WE# VDDA @'z z'o 2 a3 2 2 2
RASH vDDQ7 27 e 282 2 5 205 P s [P & P s
cs# VDDQ8 2 2 ~ ~ ~ ~ ~
VDDQ9
vDDQ10
FBA_WCLKO1# vDDQ11
21 FBA_WCLKO1# : gz’ WCKO1# WCK23# VvDDQ12 ;;
21 FBA_WCLKO1 WCKO1 WCK23 vDDQ13
FBA_WCLK23# VDDQ14
2 FBA WOLK23# 25 o | woko Veoare cvraa cvras CV746  CV627  CV628  CV630 cve29
21 FBA_WCLK23 WCK23 WCKO1 VDDQ16 2 2 Z Z Z Z 2
VDDQ17 1 S 1 S FPOS FESO-S PRSO-E PSS ., 2
Al voDQ18 38 98 98 98 98 88 of
FBA VREFC *G10] VREFD1 vDDQ19 a8 a8 N 1N an an 38
FBA_VREFC  *—Jy4] VREFD2 VDDQ20 z's ' zo z% 2 4 ep
VREFC VDDQ21 28¢ 2 ¢ 28s 283 2P 5 [P & |2 ¢
cv224 VDDQ22 El El A A A ~ 2 led
VDDQ23
B20P_0402 2507 FBA_CMD13 52 VDDQ24,
opPT@ ———————— | ReseT# VDDQ25
VDDQ26
VDDQ27
VDDQ28 Around DRAM
VDDQ29
vss1 VDDQ30
VsS2 VDDQ31
ves3 VDDQ32 cvr47 Cv748 CV750 Cv749 CV751 CV752 CV753
VsS4 VDDQ33 = = N N N N N
VSS5 VDDQ34 v 8 1 8 e < e e e
vese VDD35 o's os LU U D PO (I
vss7 vDDQ3s I8 38 38 =8 ®8 38 ®8
Vsss , 6o , € @5 ® D (5D D
VSS9 @ w 2 @ 2 w 2 @ 2 @ 2 @
Vss10 vssQ1 5 5 5 5 5 5 5
Vvssi1 VssQ2 = = = < = = =
Vvss12 vssa3 |
Vss13 vssa4 8
VsS4 VSSQS5 |
VSSQe
+1.35VGS vssa7
VDD1 vssas
VDD2 VSsQ9
VDD3 VvssQ10
VDD4 VvssQ11
VDDS vssQi2
VDD6 VvssQi3
VvDD7 VvssQi14
VDD8 VvssQ15
VDD9 VssQ16
VDD10 vssQi7
VDD11 vssQis
VDD12 VvssQ19
VDD13 V8SQ20
VDD14 V8sQ21
VvsSQ22 H
Vvs5Q23
V8sQ24
V8sQ25
V8sQ26
vssQ27
170-BALL VSSQ28
V8sQ29
SGRAM GDDRS Vesas
V8sQ31
VSSQ32
VSSQ33
VssQ34
V8sQ35
VSSQ36
@ TEGQTMZ4AT R-T2L_BCATT0
A
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=0 No M
2127 FBA_DI[0..63] < w— M F o I rror
2127 FBACMD[31.0] [ wmmmmmmme
14
2127 FBAEDC[T.0) <
we=0 | wp=1 we=1 | omE
21,27 FBA DBI[7.0] < w— D|
™ FBA_D32
FBA_EDC4 c2 DQ24 DQO R FBADIT ——
<15 EDCO EDC3 DQ25 DQ1 g7 —reADI——
——rBAEDC—R73 ] EDCI EDC2 DQ26 DQ2 | -gr—reADI——
= B eoce EDC1 DQ27 a3 | &—Fewom—  PYTE4
EDC3 EDCO DQ28 DQ4 fgp——FBA DT ——
DQ29 DQ5 |y FBA DI
FBA_DBI4 D2 DQ30 DQ6 | FBA-D3Y
———FBADBIS—p13 ] DBI¥ DBI3# DQ31 Da7 |5 FBA-DID -
——FBA DB i3 | DBI# DBI2# DQ16 Da8 FEADAT *
———FBADBT — pp | DBI2# DBIt# DQi7 DQ9 FBADY:
—————— | bBI3# DBIO# DQ18 DQ10 FBA_DZ: B 5
FBACLKT  j1p Dat9 | DQT FEADT YTE
NiEm 508 DQ20{  DQ12 FBA-DES
. = | ot paz1 pats FEADT
FBA_CLK1 ke DQ22| DA | FEADT
21 FBACLK1 >—— e e DQ23 | DA15 FERD™ -
FBA_CLK1# o FBA_CMD18 DQ8 DQ16 TBA DAY M
21 FBACLKI# > RV186 1 ORTR, 2 402 0402 1% —— ez — ] BAoA2 BAZIA4 DAY pa17 |+ FBADS0 M
———FBAOMDTIT kg1 ] BA1AS BAY/A3 DQ10 |  DQ18 - FEADST
| cve ——FBA_CMDTT 0 | BA2IA4 BAO/A2 pQt1 DQ19 [y FBA D! 6
0.01U_0201_10V6K ————— % e BA1/AS pat2 . D20 by FEAD BYTE!
, oFT@ DQ13 |  DQ21 |y FEADE——
FBACMD22 k4 DQ14 DQ22 [z FBA DS
= 5| ABIA7 A0/AO DQ15{ DA |z —FEBADSE —
———FBACWDZE g | AYAT AT1/A6 DQo DQ24 [ FBADST —— T
——FBA_CWMDZ g5 | A10/A0 ABIAT pat DQ25 |4
———FBACMDZs——j5 | A11/A6 A9IAT DQ2 DQ26 [-r;——reros——
—————] azrFunc DQ3 DQ27 [-Ng—reADe——
2 DQ4 DQ28 |y—Fewos——  BYTE7
XUs | VPPINCT DQs DQ29 g FBADSZ
%—] VPPINC2 DQ6 DQ30 [y FBA DS
pa7 pa3t f——m-"— -~
+1.35VGS
vDDQ1
VDDQ2 c
VDDQ3
VDDQ4
CAs# VDDQ5
WE# VDDQ6
RASH vDDQ7
[ VDDQ8
VDDQ9
vDDQ10
FBA_WCLK45# vDDQ11
21 FBA_WCLK45# 28 {werom WCK23# vDDQ12 +1.36V6S
21 FBAWCLKdS WCKO1 WCK23 VDDQ13 Q Close to DRAM
21 FBA_WCLK6T# FEAerar Pe{woresr | wekomn VDDAt
3 Feawaiker B FBA_WOLKE Pa_| WoK2S ko vooaie Cvesd  CV729 CV650 CVeST  CV6S3  CVes2 cv730
vDDQ17
FBA_VREFC A0 VDDQ18 2 3 IS IS IS IS IS
010 | VREFD1 VDDQ19 18 | 10 1 1 10
FBA_VREFC X% VREFD2 VDDQ20 Qs 38 3 % ] % ] % b % ] % e
VREFC VDDQ21 S8 =—=38  SmoS D=I8 == A8 =08 =38
1 VDDQ22 e @, 52 ®g z2 59 @2
65 29 |2 & 202 |2 ¢ 222 |2@¢ |2 ¢
820P_0402_25V7 VDDQ23 @ < S s ©s 3 3
e FBACMD29  jp VDDQ24 s 2 B 2 2 2 2
oPT@ |2 ————— | RESET# VDDQ25 <
VDDQ26 ¢
VDDQ27
VDDQ28 A%
VDDQ29
vssi VDDQ30 CV731 CV732 CV733 CVv638 CV639 Cve41 CVB40
Vv8s2 VDDQ31 3 3 = - - - N
VSS3 VDDQ32 2 2 < < S S S
VsS4 VDDQ33 Tols |Tos o8 To8 "o [|'of 2
VsSs VDDQ34 g8 32 I8 I8 I8 I8 8
VSS6 VDDQ35 SETDE T e T B> T oo o>
Vss7 VDDQ36 29 % 280 222 2 £ |2 2 282 2
vsss s |@es 83 H g |"O2 H
vss9 = =
VSS10 vssQ1 N
vssi1 VSSQ2 -
vssi2 VSSQ3
Vss13 VSSQ4
VsS4 VSSQ5
VssQe Around DRAM
+1.35VG8 Vggg
VDD1 Ve 8
Voos Ve cvi4 cvias cv73s cvrar cvras  cvra9 cvr40
VDD3 VS5Q10 3 3 N N N 8 N
VDD4 VSSQit 1.8 ko e h g e e |he
VDD5 vssQi2 3's 3 's 3‘3 3'3 @‘g @‘g 's
VDD6 vssQ13 4 8 =1 1= =1 =] =] =1
vDD7 vssQi4 @2 @2 e e e e @
VDD8 Vvssais CIE N A O O O O
VDD9 VS5Q16 5 5 3
VDD10 vssQi7 = = 2 § g § §
VvDD11 vssQ18
VDD12 VvssQi9
VDD13 VS5Q20 !
VDD14 VSsQ21
VssQ22
VssQ23
VS5Q24
VS5Q25
VS5Q26
vssQ27
170-BALL Vesass
VS5Q29
SGRAM GDDR5 V8SQ30
VSSQ31
VssQ32
VssQ33
VS5Q34
VS5Q35
VS5Q36
e HSGQIH24AFR-T2L_BGA170
A
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+3.3Y_1.8V_AON
o X76
of of of
RV146 RV147 RV148
100K_0402_5% 100K 0402 5% 100K_0402_5%
@ @ @
25 STRAPO STRACC
25 STRAP1 et
25 STRAP2
of of of
RV151 RV152 RV153
100K_0402_5% 100K 0402 5% 100K 0402 5%
@ @ @
+3.3Y_1.8V_AON
of of of
RV149 RV150 RV219
100K_0402_5% 100K_0402_5% 100K 0402 5%
@ @ @
STRAPS
STRAP
25 STRAPS
of of of
RV154 RV155 RV218
100K_0402_5% 100K_0402_5% 100K_0402_5%
@ @ @

Strap5 is NC pin on N6

+3V_1.8VG8 +3.3Y_1.8V_AON
o
of
RV247
Rv2dg - 0_0402_5%
0_0402. 5% A
OPTN16@
of of of
RV156 RV157 RV158
100K_0402_5% 100K_0402_5% 100K_0402_5%
@ @ @
25 RoM_SI
25 ROM SO
25 ROMSCLK
of of of
RV159 RV160 RV161
100K_0402_5% 100K 0402_5% 100K 0402 5%
@ @ @
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UA1
10 20 VA
%% bc_peT AVDD1 (53 + IS
AVDD2 3
8 HDA_BITCLK_AUDIO [ > 5 b ecik 2 +1.8V SYS N <
CPVDD = S 18 2
8 HDA_SYNC_AUDIO > SYNC ALC3240-VA3-CG 1 +3V_AUD 1 59 NS
1 2 9, HDA_SDINO_AUDIO 7 DVDD & 2o
8  HDA_SDINO RA3 33 0402 5% 1 soaTAN s +3V_AUD_IO 2 \"’g 2 2
8 HDA_SDOUT_AUDIO SDATA-OUT DVDD-I0 | b 2 2 = £ +5VS
34 +5V_AUD 89 5 GNDA 1200mA
RA1 1 20 0402 5% @ DMIC.DATA R 2 PVDD1 739 & = = . VA
3 DMIC_DATA é i RAIT 1 322 0402 5% DT SRR 3| GPIOO/DMIC-DATA12 PVDD2 33 RA20
33 DMIC_CLK GPIO1/DMIC-CLK 2 3 N 0_0603_SM 3 3 2 2
SPKR_MUTE# 40 22 ~ c e 15 1 c 18 18
o I
HPOUT-JD RAG84 1 2 200K 0402 1% FPOUTIUR 12 | PDB VREF 1'g 2's 22 L g8 ‘59
HP/LINE1-JD(JD1) 2 MIC2-VREFO B 83 @gf g 88
& 5 28
sEEp 1 MIC2-VREFO 1 o o LS
MICIL_RING2 4 Wl @ © 2
WICTR-SCEEVE 2 Mc2L(PoRT-F-LyRING2 LINE1-VREFO-L -2 23 5 s ]
RAG83 1 5 20K 0402 5% MIC2-R(PORT-F-R)/SLEEVE = X = =
MIC2.VREFO _ [RAT24 T 222K 0402 5% 27 GNDA
CPVEE 55 -
MIC2-CAP CBN 5o 2 N
1 LINE1-R(PORT-C-R) cBP so < 1avs
LINE1-L(PORT-C-L) & 85 18
oase Loot-cap (23 184 o8 g2 SmA
4.7U_0402_6.3V6M Dosenn gz 2% > =8 2 1 +3V_AUD
2 SPK-OUT-LP LDO3-CAP . S8 5 22 18
+3V_AUD == SPK-OUT-LN 5% 2o x g 603 S 12 .2
o 3T ShoUT RN vosasTe |16 RAS 1 200402 5% @ 2 L3 x o,osté,sm of oF
| SPkouTRP ' 2 GNDAZ g8 &8
- 19 N T [
HP_L_CON 9 AVSS1 ‘& @ 3
w Rt U 2 e porry e ST :
100K_0402_1% HPOUT-R(PORT-1R) M ] = S
GND(Thermal_Pad)
Nl HPOUT-JD_R -
our- RA57 & RA59 HW BOM request from 47Q change to Lt e nomun e 17 GNDA
120Q /SDO0000FU8J,solution for HP noise issue e -
CPU HDA BUS power
+3VALW
S RA2 1 20 0402 5% RA27 2 100603 SM_@
RA15 1 200402 5% @ —
4 EcmuTER [ RAB 1 ey 2.0 0402 5% @ . . . +3VAUD Rat9 1 2 00402 5% @J +3V._AUD_10
o 1 T VD33STB:Power for combo jack depop circuit at system shutdown mode.
RAZS | RAIZY oy 200402 5% @ | 1mA
10K_0402_5% RA131 20 0402 5% AVDD1:Analog power for mixers ,IO ports s
b RAT ey @ | +
7 RA4_1 2 00402 5% DVDD-IO:Digital power for HDA link 2 1 J5VA
RAG 2 00402 5% DVDD:Digital power for digital I/0 circuit o USWHSM 15 1 30 19mA
RA7 2 00402 5% e Fg o8
AVDD2:Analog power for DACS ,ADCS 2g 83
oAt RA9 2 00402 5% 8= I
£ PVDD1,PVDD2:Power supply for full-bridge left and right channel g 2
44 EC_BEEP >—ﬁ3 ~ = PPLY dg! g 2 2
1 1 2 1 { } 2 Beep GNDA
RA16
8 PCH_BEEP 2 o 1K_0402_5% 0. WCQ;‘AUZ‘G 10V6K =
BATS4CW_SOT323-3 ra2e s GNDA
10K_0402_5% +18YS
131mA
RAT22 2 100603 SM_@ *18V.SYS
MICT1R_SLEEVE
MIC1L_RING2
HP_L_CON 26mr
JHP1 +18V.SYS RaA723 2 100603 SM_@  *18V_SYSA
HP_R_CON
MIC1L_RING2 3
1 2 2 |1 HPL_CON oMt .
17 = R R
A 2643 HPOUT-JD 5 A % & 9 a 2
EMC. NS@ 1000P_0201_50V7-K q N g 3 &
Nse EMC_NS@ 6 0N - g & 4 - 2
N © o2 3 o 7 3
1 2 2 || 1 HP_R CON 2 =3 T 2 =2 T 2 I 3 r
l Ozg Eg Soo 238c 2389 B
RATI8 2642 MIC1R_SLEEVE 4 zok }E 0% z0% }E 823 }E (8‘0 2 }E
L e 1000P0201_50V7-K e ] Z'o 3 z3 2
Ns@ EMC_NS@ 2 2 7 2 ®2 Z ®z 2
GNDA R O T z g g g g
m 8 1 o o
2 8o— g 8z SINGA_25J3095-140111F g 3 N N X
< 82 2 8 9
® 'R |, [, SL® L ME@ &
3
H g onoa Close to Connector <
Change Symbol to DC021608101 Bourne 0706
L FOR ESD
GNDA Inner->out:HE_L->HE_R->Ring2->Sleeve
RA29,RA30,RA31,RA32 will to be changed from 150hm to Oohm,
for HW Si >S$3 play muisc hang up issue soluti on
SPK_L+ RA17 1 20 0402 5% @ SPK_L+_CON
SPK L+ 4 B R 1 1lzco HDA_BITCLK_AUDIO DMIC_CLK DMIC_DATA_R
SPK_L- v SPK_ = CD )
= a1 ALl = RAZS 00402 5% CAT | [2200P_0201 25V7K M o o
o3 12%9 12%9
5 3 SPK_L- 4 L2 S Slaz olsx
g |1 |18 4 ohm ,0.7W RA30 5% CAZ 1 [2200P oo 25V7K 883 28¢ 283
259 258 2y 2 3y 2 8i,
25l L Ze% 0.418A RMS SPKR+ 4 2 cog 1 {2 coa 3 g g
®8% ®OFe RA3T 0.0402.5% CA3 | [2200P_0201 25V7K B 3 4
g 2 2 g JSPK1 ) i
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