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NV N16x/N17x
Package: FCBGAS595 Memory Bus DDR4 SO-DIMM-+MDx4
PCI—Express 1.2V DDR4 Page 17/18 1
4x Gen3 ||
VRAM: 256*32
GDDR5%2: 2GB xI
'B3.0
[ — USB3.0 1 USB3.0 Conn
HDMI Conn.
eDP x2 x2 I
eDP Conn xI Type-C
oDD ARLARL Intel MCP
x1
SATA xI .
SATA HDD Whiskey Lake-U42 15W) USB2.0 xI USB3.0 Conn
RJ45 Conn. LAN PCI-Express
vage 5738] | RTL8111GUL Ix Genl
BGA-1528
NGFF PCI—Exeress 46mm*24mm
SSD 4x Gen3
W
PCle x1
NGFF = eI SPI ROM (16MB)
WLAN&BT USB2.0 x1 W2SQUBIVSIQ_
age
SPK Conn.
Page 30 3
Realtek
HP&Mic ALC3287 HD Audio x1 12C Touch Pad
Combo Conn.
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GPIO
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Voltage Rails ( O --> Means ON

, X --> Means OFF )

Power Plane

+3VALW +5Vs
+5VALW MY +3vs
+VCCIO
V20B+ | +3VALW PCH | +2.5V_DDR | ,ycesre
+VCCSA
+1.8VALW +VCCST oo or
+1.05VALW +CPU_CORE
State +0.6VS
S0 o) o o o
s3 (0] 0) 0) X
S3
Battery only o o o X
S5 s4
AC Only o o X X
S5 s4
Battery only o X X X
S5 s4
AC & Battery X X X X
don't exist
SMBUS Control Table
SOURCE BATT Charger DGPU IT8586E| Memory PCH PMIC SODIMM Thermal WLAN
Down Sensor WiMAX
EC_SMB_CK1 IT8586E \74 X 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 [+3ve_aon| +3vs +3VALW_PCH
EC_SMB_CK3 IT8586E X X X X 174 X X X
EC_SMB DA3 | +3VL EC +3VL_EC
PCH_SMB_CLK PCH X X X X X \74 X \74
PCH_SMB_DATA|+3VALW_PCH +3VALW_PCH +3VS +3Vs

ECSMBus1address =~ ECSMBus2address ~~ EC SMBus3 address _

Device Address Device Address
Smart Battery  need to update Thermal Sensor(NCT7718W) 1001_100xb
Charger 0001 0010 b PCH need to update

DGPU

need to update

Device
PMIC

Address

need to update

PCH SM Bus address

Device
DDR4 SODIMM
Wian

SIGNAL
STATE ISLP_S3#|SLP_S4#|SLP_S5#| +VALW | +V +VS | Clock
Full ON HIGH | HIGH | HIGH | ON oN oN oN
S3 (Suspend to RAM) oW HIGH | HIGH | ON oN OFF OFF
S4 (Suspend to Disk) LOW LOW LOW oN OFF OFF OFF
S5 (Soft OFF) LOW LoW LOW oN OFF OFF OFF
HSIO PORT Function BOM Structure BTO Item
T USB3.0 Conn Right @ Onostuct
2 USB3.0 Conn Left 14@ For 14" part
3 15@ "
USB3.0 NC For 15" part
4 NC YOGAQ For YOGA530 part
5 NC 530@ For 530S part
6 NC
1 USB3.0 Conn Left
2 NC
3 USB3.0 Conn Right cpb@ For C cost down
) Finger Print
USB2.0 |5 Card reader EMC@ For EMC part
6 NC EMC_15@ For EMC 15" part
7 Camera EMC_NsS@ For EMC un-stuff part
8 NC EMC_PXQ@ For EMC PX part
9 NC EMC_PXNSQ@ For EMC PX nu-stuff part
o Bluetooth
Sx8 DGPU
x4
- ME@ For ME part
9 Giga LAN
PCIE 10 NC
11 SATA HDD
12 WLAN OPT@ For NV GPU part
13~16 ote /o ssp OPTN16@ For NV N16S-GTR GPU part
x4 OPTN17¢@ For NV N17S-G1 GPU part
TS@ For touch screen part
TPQ For TOuch Pad Part
UMAQ For UMA part

Address

need to update
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34 CPU_HDMI_TXN1 CPU_HDMI_TXPT AJs | DDIT_TXN_1 EDP_TXN_1 3¢ CPU_EDP_TX1- 3
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HDMI CLK 3 CPUHDMIGLKP | COTOWLOTT ARG | pnitrxes EDP_TXP3 [ !
AC4
ACY | DDI2_TXN_O AH4 CPU_EDP_AUX# CPU_EDP AUXE .
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P 2
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DDRADQO  azg
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DDRO_CKN_0/DDRO_CKN_0 ng
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DDR0_DQ_8/DDR0_DQ_¢
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DDRO_CS#_0/DDRO_CS#. 0 [-AEos
DDRO_CS#_1/DDRO_CS#_1
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1
DDRO_DQ_10/DDRO_DQ_10 DDRO_ODT_0/DDRO_ODT_0 :‘;;

DDR0_DQ_11/DDRO_DQ_11
DDR0_DQ_12/DDR0_DQ_12
DDR0_DQ_13/DDR0_DQ_13
DDR0_DQ_14/DDR0_DQ_14
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DDR0_DQ_27/DDRO_DQ_43
DDR0_DQ_28/DDR0_DQ_44
DDR0_DQ_29/DDRO_DQ_45
DDR0_DQ_30/DDR0_DQ_46
DDR0_DQ_31/DDRO_DQ_47
DDR0_DQ_32/DDR1_DQ_0

DDR0_DQ_33/DDR1_DQ_1

NC/DDR0_ODT_1

DDRO_CAB_9/DDRO_MA_0
DDRO_CAB_8/DDRO_MA_
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DDRO_CAB_0/DDRO_MA_13
DDRO_CAB_2/DDR0_MA_14
DDRO_( )_CAB_* |/DDRD MA_15
DDRO_CAB_3/DDR0_MA_16

DDRO_CAB_4/DDR0_BA 0

DDRO_CAB_6/DDRO_BA_1
DDR0_DQ_34/DDR1_DQ_2  DDRO_CAA_5/DDR0_BG_0
DDR0_DQ_35/DDR1_DQ_3
DDR0_DQ_36/DDR1_DQ_4
DDR0_DQ_37/DDR1_DQ_5
DDR0_DQ_38/DDR1_DQ_6

DDR0_DQ_39/DDR1_DQ_PDR0_DQSN_0/DDRO_DQSN_0
DDR0_DQ_40/DDR1_DQ_®DR0_DQSP_0/DDRO_DASP_0
DDR0_DQ_41/DDR1_DQ_BDR0_DQSN_1/DDRO_DQSN_1
DDR0_DQ_42/DDR1_DQ_DDRO_DQSP_1/DDRO_DQSP_1
DDR0_DQ_43/DDR1_DQ_WDR0_DQSN_2/DDRO_DQSN_4
DDR0_DQ_44/DDR1_DQ_DDRO_DQSP_2/DDRO_DQSP_4
DDR0_DQ_45/DDR1_DQ_WBR0_DQSN_3/DDRO_DQSN_5
DDR0_DQ_46/DDR1_DQ_BDRO_DQSP_3/DDRO_DQSP_5
DDR0_DQ_47/DDR1_DQ_@HR0_DQSN_4/DDR1_DQSN_0
DDR0_DQ_48/DDR1_DQ_&IDRO_DQSP_4/DDR1_DQSP_0
DDR0_DQ_49/DDR1_DQ_BBRO_DQSN_5/DDR1_DQSN_1
DDR0_DQ_50/DDR1_DQ_®DR0_DQSP_5/DDR1_DQSP_1
DDR0_DQ_51/DDR1_DQ_BSRO_DQSN_6/DDR1_DQSN_4
DDR0_DQ_52/DDR1_DQ_8HR0_DQSP_6/DDR1_DQSP_4
DDR0_DQ_53/DDR1_DQ_BDR0_DQSN_7/DDR1_DQSN_5
DDR0_DQ_54/DDR1_DQ_BR0_DQSP_7/DDR1_DQSP_5
DDR0_DQ_55/DDR1_DQ_39

DDRO_CAA_8/DDR0_ACT#
DDRO_CAA_9/DDR0_BG_1

DDR0_DQ_56/DDR1_DQ_40
DDR0_DQ_57/DDR1_DQ_41
DDR0_DQ_58/DDR1_DQ_42
DDR0_DQ_59/DDR1_DQ_43
DDR0_DQ_60/DDR1_DQ_44
DDR0_DQ_61/DDR1_DQ_45
DDR0_DQ_62/DDR1_DQ_46

DDRO_VREF_DQ_0 |7
DDRO_VREF_DQ_1 [
DDR1_VREF_DQ (G35
DDR_VTT_CNTL |~

NCIDDRO_ALERT# g
NC/DDRO_PAR 35
DDR_VREF_CA [

35
7

DDR0_DQ_63/DDR1_DQ_47

@

20120
WHISKEYLAKE-U_BGA1528

+3VALW

RC501
100K_0402_5%

act

E
©MMBT3904WH_SOT323-3

DDR_VTT_CNTL

RC503
10K_0402_5%

¢—————————{ > CPU_DRAMPG_CNTL

DDRA_CLKO# 17
DDRA_CLKO 17
DDRA_CLKO#
DDRA_CKEO 17
CC501
3.3P_50V_C_NPO_0402
, @
DDRA_CS0# 17 DDRA_CLKO
DDRA_ODTO 17
Follow DE P66 to reserve 3.3 Capacitor
DDRA MAO 17 between DDRA_CLKO and DDRA_CLKO# --Jeson
DDRA_MA1 17 - -
DDRA_MA2 17
DDRA_MA3 17
DDRA_MA4 17
DDRA_MAS 17
DDRA_MA6 17
DDRA_MA7 17
DDRA_MA8 17
DDRA_MA9 17
DDRA_MA10 17
DDRA_MAT1 17
DDRA_MA12 17
DDRA_MA13 17
DDRA_MA14_WE# 17
DDRA_MA15_CAS# 17
DDRA_MA16_RAS# 17
DDRA_BS0# 17
DDRA_BS1# 17
DDRA_BGO 17
DDRA_ACT# 17
DDRA_BG1 17
DDRA_DQS#{0..7]
DDRA_DQS#[0..7) 17
DDRA_DQS[0..7]
DDRA_DQS[0..7] 17
DDRA_ALERT# 17
DDRA_PAR 7
DDR_SA_VREFCA 17 SMVREF
WIDTH:20MIL
SPACING: 20MIL
DDR_SB_VREFCA 18
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DDRB_DQ[0..63]
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DDR8_DQ0 422
n 115 | DDR1_DQ_0/DDRO_DQ_1EDDR1_CKN_O/DDR1_CKN_O
—DDRE-DUZ —Gay | DDR1_DQ_1/DDR0_DQ_17DDR1_CKP_O/DDR1_CKP_0
—DDRB D3 25 | DDR1_DQ_2/DDR0_DQ_18DDR1_CKN_1/DDR1_CKN_1
—DDRB-DOr 55| DDR1_DQ_3/DDR0_DQ_19DDR1_CKP_1/DDR1_CKP_1
—DDRE-DU5 25| DDR1_DQ_4/DDR0_DQ_20
—DDRE-DUs G55 | DDR1_DQ_5/DDR0_DQ_21DDR1_CKE_O/DDR1_CKE_0
—DDRB-DQ7 55 | DDR1_DQ_6/DDR0_DQ_22DDR1_CKE_1/DDR1_CKE_1
—DDREDU8 35 | DDR1_DQ_7/DDR0_DQ_23 DDR1_CKE_2/NC
—DDRE-DOT 5> | DDR1_DQ_8/DDR0_DQ_24 DDR1_CKE_3/NC
—DDRE-DUT0 34 | DDR1_DQ_9/DDR0_DQ_25
—DDRE-DUTT 4 | DDR1_DQ_10/DDR0_DQ_2®DR1_CS#_0/DDR1_CS# 0
—DDRE-DQTZ A7 | DDR1_DQ_11/DDR0_DQ_2DDR1_CS#_1/DDR1_CS# 1
—DDRE DTS g3, | DDR1_DQ_12/DDR0_DQ_2BDR1_ODT_0/DDR1_0DT_0
—DDRE-DO 54| DDR1_DQ_13/DDR0_DQ 29 NC/DDR1_ODT_1
—DDRE-DUTS o4 | DDR1_DQ_14/DDRO_DQ_30DDR1_CAB_9/DDR1_MA 0
—DDRB-DUTS G371 | DDR1_DQ_15/DDRO_DQ_31DDR1_CAB_8/DDR1_MA_1
—DDRE-DUTT g3z | DDR1_DQ_16/DDR0_DQ_48DDR1_CAB_5/DDR1_MA_2

——DDRB DUTE 29 | DDR1_DQ_17/DDRO_DQ_49 NC/DDR1_MA_3
——DDRB-DUTS— 25 | DDR1_DQ_18/DDRO_DQ_50 NC/DDR1_MA_4

—DDRE-DUZ0—Gog | DDR1_DQ_19/DDRO_DQ_51DDR1_CAA_O/DDRT_MA_5
—DDRE-DUZTGo9 | DDR1_DQ_20/DDR0_DQ_52DDR1_CAA 2/DDR1_MA_6
—DDRE-DUzZ 31| DDR1_DQ_21/DDRO_DQ_53DDR1_CAA_4/DDRT_MA_7
—DDRBDUZ5 435 | DDR1_DQ_22/DDR0_DQ_54DDR1_CAA_3/DDR1_MA 8
—DDRE-DOz#—31 | DDR1_DQ_23/DDRO_DQ_55DDR1_CAA_1/DDRT_MA 9
—DDRE-DUZ5 35| DDR1_DQ_24/DDR0_DQ_56DR1_CAB_7/DDR1_MA_10
—DDRE-DUZ6 g | DDR1_DQ_25/DDR0_DQ_SDDR1_CAA_7/DDR1_MA_11
—DDRE-DU2T g | DDR1_DQ_26/DDR0_DQ_5@DR1_CAA_6/DDR1_MA_12
—DDRBDUZ6 [ 55 | DDR1_DQ_27/DDR0_DQ_5@DR1_CAB_0/DDR1_MA_13
——DDRE-DO29 59| DDR1_DQ_28/DDRO_DQ_60
—DDRE-DQ3 31 | DDR1_DQ_29/DDRO_DQ_6DDR1_CAB_2/DDR1_MA_14
—DDRE-DU3T N3z | DDR1_DQ_30/DDR0_DQ_6®DR1_CAB_1/DDR1_MA_15
—DDRE-DQ3Z A J26 | DDR1_DQ_31/DDR0_DQ_6BDR1_CAB_3/DDR1_MA_16
—DDRB DU35AJ30 | DDR1_DQ_32/DDR1_DQ_16
—DDRE-DO3AMaz | DDR1_DQ_33/DDR1_DQ_17DDR1_CAB_4/DDR1_BA 0
—DDRE-DUSS—An31 | DDR1_DQ_34/DDR1_DQ 18 DDR1_CAB_6/DDR1_BA 1
DURE-Dum —wgo| DORT-DQ_$9DDRT_DQ_19DDR1_CAA S/DDR1 BG_0
—DDRE-DQ3T A9 | DDR1_DQ_36/DDR1_DQ_2(

—DDRBDU3 " Aj3; | DDR1_DQ_37/DDR1_DQ_ Sio0R1 _CAA_9/DDR1_BG_1
—DDRE-DO39AJ37 | DDR1_DQ_38/DDR1_DQ_22DDR1_CAA_8/DDR1_ACT#
—DDRE-DOI0—AR31 | DDR1_DQ_39/DDR1_DQ 23
—DDRE-DOIT—aR3z | DDR1_DQ_40/DDR1_DODR1_DQSN_0/DDRO_DQSN_2
—DDRE-DUIZAy30 | DDR1_DQ_41/DDR1_DMEA1_DQSP_0/DDRO_DQSP_2
—DDRB DUA5Av29 | DDR1_DQ_42/DDR1_DODIR1_DQSN_1/DDRO_DQSN_3
—DDRE-DG#—AR30 | DDR1_DQ 43/DDR1_DMBRT_DQSP_1/DDRO_DQASP_3
—DDRB-DU"5—aRzg | DDR1_DQ 44/DDR1_DOOR1 _DQSN_2/DDR0_DQSN_6
—DDRE-DUT6 A3z | DDR1_DQ_45/DDR1_DMEAT_DQSP_2/DDRO_DQSP_6
DDR1_DQ_46/DDR1_DOCHR1_DQSN_3/DDRO_DASN_7
A3z | DDR1_DQ_47/DDR1_DM®BRT_DQSP_3/DDRO_DQSP_7
A3 | DDR1_DQ_48/DDR1_DODMI_DQSN 4/DDR1_DQSN 2
DDR1_DQ_49/DDR1_DMERT_DQSP_4/DDR1_DASP_2
—DDRE-DUSTpp3z | DDR1_DQ_50/DDR1_DODR1_DQSN_5/DDR1_DASN_3
—DDRE-DUSZBA30 | DDR1_DQ_51/DDR1_DMERT_DQSP_5/DDR1_DQSP_3
—DDRB DU53 gAzg | DDR1_DQ_52/DDR1_DOD#R1_DQSN_6/DDR1_DASN_6
—DDRE-DOST BP9 | DDR1_DQ_53/DDR1_DMBR1_DQSP_6/DDR1_DQSP_6
—DDRB-DUSS gp3p | DDR1_DQ_54/DDR1_DOLR1_DQSN_7/DDR1_DQSN_7
—DDRE-DUSSpG31 | DDR1_DQ_55/DDR1_DMER1_DQSP_7/DDR1_DQSP_7
—DDRE-DUST—pG3z | DDR1_DQ_56/DDR1_DQ_56
—DDRBDUS6gK32 | DDR1_DQ_57/DDR1_DQ_57
—DDRE-DOST—pK31 | DDR1_DQ_58/DDR1_DQ_58
—DDRE-DUSU—pGog | DDR1_DQ_59/DDR1_DQ_59
—DDRE-DUSTpG30 | DDR1_DQ_60/DDR1_DQ_60
—DDRB-DUsZ K30 | DDR1_DQ_61/DDR1_DQ_61
—DDRB DUs3gro9 | DDR1_DQ_62/DDR1_DQ_62
| DDR1_DQ_63/DDR1_DQ_63

NC/DDR1_ALERT#
NC/DDR1_PAR
DRAM_RESET#

DDR_COMP_0
DDR_COMP_1
DDR_COMP_2

@

30120
WHISKEYLAKE-U_BGA1528

12V

RC604
470_0402 5%

CPUDRAVRST# R | RC605 2 @y 10 0402 5%

cceot
0.1U_6.3V_K_X5f

> CPU_DRAMRST# 17,18

DDRB_CLKO#
DDRB_CLKO
DDRB_CLK1#
DDRB_CLK1

DDRB_CKEO
DDRB_CKE1

DDRB_CS0#
DDRB_CS1#
DDRB_0DTO
DDRB_ODT1
DDRE_MAD
DDRB_MA1
DDRB_MA2
DDRB_MA3
DDRB_MA4
DDRB_MAS
DDRB_MAG
DDRB_MA7

DDRBMA11
DDRB_MA12
DDRB_MA13

18
18

18
18

18
18

18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18

DDRB_MA14_WE#
DDRB_MA15_CAS#
DDRB_MA16_RAS#

DDRB_BSO#
DDRB_BS1#
DDRB_BGO

DDRB_BG1
DDRB_ACT#

DDRB_ALERT#
DDRB_PAR

18
18
18

18
18

18

18

2 121 0402 1%
2806 0402 1%
2100 0402 1%

18
18

DDRB_DQS#(0..7]

DDRB_DQSI0.7]

DDRB_DQS#(0.7]
DDR8_DQSI0..7]
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+3VALW_PCH TLS Confidentiality (Rising edge of RSMRST#)
This signal has a weak internal pull-down.
0= Disable Infel ME Crypto Transport Layer Security(TLS) cipher suite (no
. confdenirallty) (Defaul
RC3088 = Enable Intel ME Crypto Transport Layer Security(TLS) cipher suite (with
100K_0403.59% confdenirallty) Must bé pulled up to support Intel AMT with TLS.
o 1 The internal pull-down is disabled after RSMRST# de-asserts.
St R gy IE 2. This signal is in the primary well.
SFa7 | SPI0_CLK Ckia  PCH_SMB_CLK
PSR SPI0_MISO GPP_CO/SMBCLK
PEWPIER SE%0 1 spiowos! GPP_C1/SMBDATA [oie—swearere——  DIMM  WLAN
—SPTHOLD? R —Gga4 | SPI0_I02 GPP_C2/SMBALERT# [~ +3VALW_PCH o
SM SPI0_103 CH14  SMLO_CLK
G35 | SPlo_Cso# GPP_C3/SMLOCLK [~&F15
SPI_CS2# R SPI0_CS1# GPP_C4/SMLODATA SMB_ALERT# 9
32 SPLCS24R Gi SPI0_CS2# GPP_CEISMLOALERT# |22 RC712 1 2 2.0K 0402 5%
CN15  PCH_SML1_CLK RPC8
SER casMLICLK SMLO_CLK =
CF2t  CTISMLIDATA [-ote— sy prerrr—  GPU, EC, Thermal Sensor TORT 2 I 1 3
G237 GPP_D1/SPI1_CLK/BK1/SBK1 GPP B2 ALERTAPCHHOTS | CC2 ST
CF25| GPP_D2/SPI1_MISO_IO1/BK2/SBK2 2.2K 0404 AF2R 5%
G235 GPP_D3/SPI1_MOSI_I00/BK3/SBK3 AR
GPP_D21/SPI1_I02 SMLO_ALERT# 2 o
gggE GPP_D22/SPI1_103 GPP_A1/LADO/ESPI_IO0 44 = Borie 2. Lo
GPP_DO/SPI1_CSO#/BKO/SBKO GPP_A2ILAD/ESPI_IO1 44
GPP_AJ/LADZ/ESPI_I02 44
GPP_A4/LADI/ESPI_IO3 44
GPP_ASILT Cst 44 -
g: CL_CLK GPP_A14/SUS_STAT#/ESP|_RESET# eSPl or LPC (Rising edge of RSMRST# )
CHE] CLDATA svez CLKPOLECR mors 1 2 10 002 5% This signal has a weak internal pull-down. Ll
= CL_RsT# GPP_A9/CLKOUT_LPCO/ESPI_CLK [~gv35 = {_>cLK_PCI_EC 44 0= LPC Is selected for EC. (Default)
_ATOICLKOUT LPC1 [Byag  PM_CLKRUN# 1= eSPI Is selected for EC.
KBRST# BV29 GPP_AB/CLKRUN# Notes:
44 KBRST# E@ GPP_AO/RCIN#TIME_SYNC1 1. The internal pull-down is disabled after RSMRST# de-asserts.
4 SERRQ GPP_AG/SERIRQ 2. This signal is in the primary well
@ o
WHISKEYLAKE-U_BGA1528 +3VALW_PCH
LPC R/C close to PCH 44 SMLIALERTH GSMUJ‘*LERW RC724 1 @ _2 22K 0402 5%
SPICLK 703 1 24 1 SPICLK R
44 sPLOK [ RC703 /20W_49.9 1% 0201 {> sPlolkrR 32 LPCAD3EC cci1 4 2 27P 0402 50V8J _EMC@
SPLSO RCT01_1 2 1/20W 499 1% 0201 SPLSOR LPCAD2EC  cc12 1 2 27P 0402 50V8J EMC@
44 spiso <} <] SPILSOR 32 re D1 £C Intel DCI-OOB (Rising edge of RSMRST#)
—_— I 2 1w 49 1% 0201 SPLSLR SOTEC cots 4[| 2 27P 0402 50ve)  EMC@ This signal has an internal pull-down.
44 sPLSl [ > sPLSIR 32 LPC_ADO_EC 0 = Disable Intel DCI-OOB (Default) c|
cc1a 1 || 2 27P 0402 50v8J EMC@ 1 = Enable Intel DCI-OOB
SPLCS0# 704 1 2@ 2 3 SPI_CS0# R CLK_PCI_EC 1 2 7P Notes: )
4 spicsr <1 el 00201 5% CC18 21P 0402 50v8) _ENC@ 1. The internal pull-down is disabled after RSMRST# de-asserts.
2. When used as PCHHOT# and strap low, a 150K pull-up is needed to
\ ensure it does not override the internal pull-down strap sampling.
This signal is in the primary well.
RC1154 1 . @ ,._2100K 0402 5% _ SPLCLKR
4 +3VALW_PCH VS Lavs
cc77 Q o
12P_0201_25V8-) SPI
1 il PM_GLKRUN# RC709 1 2 82K 0402 5% “
v ‘ RPC12
2.2K_0404_4P2R 5%
RPCS iy SERIRQ 1 4
\ 100K_0404_4P2R 5% |l KBRST# 2] 13
PCH_SML1_CLK -
N Qca 6 1 ECSMB K2 263944 10K_0404_4P2R 5%
2N7002KDWH_SOT363-6 |
SPLWPHR RC718 1 2 1/20W 499 1% 0201 SPLWP# .
KBRSTH CCT01  , | 4 1000P_0402 50V7K
SPLHOLD# R Re7g0 1 2 1120W 49.9 1% 0201 SPIHOLD# PCH SMLt DAT
— Qcis 3 4 @ EC_SMB.DA2 263944
2N7002KDWH_SOT363-6
SPI0_MOSI: Reserved (Rising edge of RSMRST#)
SPI0_IO2: Reserved (Rising edge of RSMRST#) B
SPIO_IO3: Reserved (Rising edge of RSMRST#)
External pull-up is required. Recommend 100K if pulled up to 3.3V or 75K if pulled
up to 1.8V. This strap should sample HIGH. There should NOT be any on-board
device driving it to opposite direction during strap sampling.
+3VALW_PCH +3VS +3vS
+3VALW_PCH
0
<o
RPCS &
" o 2.2K_0404_4P2R _5%
y RB520CM-30T2R_VMN2M2 2.2K_0404_4P2R 5% ]
PCH_SMB_CLK
ucr02 — Qo8& g {__>smMBClKS3 1840
SPI_CS0# Y
s Ve 2N7002KDWH_SOT363 e2 ,
SPLSO 2 ccro2
———— 1 po(o1) /HOLD(103) 10_0402_10v6-K =
SPI_WP# 3 o o
——————{ WP(02) LK PCH_SMB_DATA
A Qcs 3 L SMB_DATA S3 1840
GND DI(io0) 2N7002KDWH_SOT363-6
?; W25Q128JVSIQ_SO8
A
Security Classification | LC Future Center Secret Data Title
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4

10K 0402 5%

PXS_PWREN_R

RC802 1 QPI@n 2 1K 0402 5% —— by pyRen

10K 0402 5%

RCB04 1

Reserve for GPU sequence
RCB15 2 QPI@ 1 10K 0402 5%

PXS_RST# R

cceot  PAT@2 o1y oa0p tevr  PXSRSTE

2 00402 5%

PXS_RST#

26

23

@OPT&GC6 Only for NV GPU SKU

+3V8

FB_GC6_EN_R

GPU_EVENT#

10K 0402 5%

10K_0402 5% FB GCOENR

10K 0402 5% GPU_EVENT#

+3VS
% CNVI_BRI_RSP
BVALW RC3057 1 @, 2 20K 0402 5% BRI
RC30s8 1 @, 2 20K 0402 5% CNVLRGIRSP RC1 2 110K 0402 5% TPM_SPLIRQ# R
UCIE
cc:
11 1P 2 TPM_SPI_IRQ# R CG35| GPP_B15/GSPIo_CS0#
32 TPM_SPILIRQ# ~RC1541 1 JEM@. 2 00402 5% CEae| GPP_A7IPIRQA#IGSPIO_CSt# N2 +3VALW_PCH
CE% GPP_B16/GSPI0_CLK GPP_D9/ISH_SP| CS#IGSPI2_CSO# [FRos 3
0, GPP_B18 GPP_B17/GSPI0_MISO GPP_D10/ISH_SPI_CLK/GSPI2_CLK
+3V8 RCS2T 1 B 22260402 5% = & GPP_B18/GSPI0_MOSI GPP_D11/ISH_SPI_MISO/GSPI2_MISO @g 100K 0402 5% 1 2 RC888
cA3t GPP_D12/ISH_SPI_MOSI/GSPI2_MOSI
G GPP_B19/GSPI1_CSO# K22 H
CCag ] GPP_AT1/PMEH#/GSPI_CS1#/SD_VDD2_PWR_EN# GPP_DS/ISH_12C0_SDA |&1i20 Vs
o6 GPP_B20/GSPI1_CLK GPP_DS/ISH_I2C0_SCL [—
o GPP_B22 GPP_B21/GSPI1_MISO
+3vs RCB28 1 @~ 2 22K 0402 6% = = GPP_B22/GSPI1_MOSI GPP_D7/ISH_[2C1_SDA *85‘2222 i 4 2 N PCH_TP_ INT#
o s CNVI_BRI_RSP K20 GPP_DB/ISH_I2C1_SCL [~ RC829 10K 0402 5%
40 CNVI BRI RSP T 37 NYIRGIDTR GPP_F5/CNV_BRI_RSP
4 CNVIRGLDT Rases 1 255 a0 S VSR CC12 ] GreFeICNV RGLDT GPP_H1012C5_SDA/ISH_12C2_SDA K90
40 CNVIBRIDT Giig | GPP_F4/CNV BRI DT GPP_H11/12C5_SCL/ISH_I2C2_SCL
40 CNVIRGILRSP GPP_F7/CNV_RGI_RSP CM24  GPU_EVENT#
+3VS UART debug to Port2 GPP_D13/ISH_UARTO_RXD GPU EVENT# 26
UART_RX_DEBUG  cR1 GPP_D14/ISH_UARTO_TXD PCH_TP_INT# 45
40 UART_RX DEBUG UART_TX_DEBUG __Cpia | GPP_C20/UART2_RXD GPP_D15/ISH_UARTO_RTS#/GSPI2_CS1# PCH_WLAN_OFF# 40
PCH_12C_SDAO 40 UART_TX DEBUG USBOEEUE Ghi1s | GPP_C21/UART2_TXD GPP_D16/ISH_UARTO_CTS#/SMLOBALERT# PCH_BT_OFF# 40
41 USBDEBUG M5 | GPP_C22/UART2RTSH CGi2  PXS_PWREN R
Pouch PAD "2 Grp_C23/UART2 CTSH# GPP_C12/UART1_RXD/ISH_UART1_RXD |~G1s
o o PCH_I2C_SDAD GPP_C13/UART1_TXD/ISH_UART1_TXD
22K _044_4P2R 5% 45 TP_I2C_SDAO é j>::g§g? g 13 g:gﬁ gn;: g PCH12C_SCLO gml GPP_C16/12C0_SDA GPP_C14/UART1_RTS#/ISH_UART1_RTS# ggﬁ, FB_GCOENR DGPU_PWROK 2357
45 TPLI2C_SCLO GPP_C17/12C0_SCL GPP_C15/UART1_CTS#ISH_UART1_CTS# FB GCE ENR 2326
CK12 BW35 1SH_GPO
GJ‘Z GPP_C18/12C1_SDA GPP_A18/ISH_GP0 B34 TC824 @ PAD ©
GPP_C19/12C1_SCL GPP_A19/ISH_GP1 [pg7
GPP_A20/ISH_GP2 AOAC_ON#
Eg; EML'K H:g’ EVM' HDi°’DEM'T EE% GPP_H4/12C2_SDA GPP_A21/ISH_GP3 gg 1 TC1419@ PAD
Cl SYNC Sbou GPP_H5/12C2_SCL GPP A22/ISH_GP4 [Epza
CH2z P_A23/ISH_GP5 37 ISH_GP6 1
CH2§ | GPP_H6/12C3_SDA GPP_A12/ISH_GPG/BM | Busvw/sx EXIT_HOLDOFFi# @TC1415@ PAD
CC4220 CC4221 CC4219 GPP_H7/12C3_SCL
2P_25V_NPO_0201 2P_25V_NPO_0201 2P_25V_NPO_0201 o
@ @ @ I é}% GPP_H8/I2C4_SDA
2 2 2 GPP_H9/I2C4_SCL
Close to PCH Close to PCH Close to PCH
WHISKEYLAKE-U_BGA1528 6ol 20 @UMA SKU
ROE25 2 LMAGN 1 10K 0402 5% OGPU_PWROK
0/ HDA_SDOUT
30 HDA_SDOUT_AUDIO<__|—RC8401 235 0402 5%
HDA33@ i
“  MEFLASH RC8421 2 00402 5%
+1.8VALW
+3VALW_PCH o ron sme b
1 2 % BN34 CH36
RCB34 30 HDA_SYNC AUDIO Rom p 0o o ENy7| HDA_SYNC/I2S0_SFRM GPP_GO/SD_CMD [&t 38
o 47K 0402_5% 30  HDA_BITCLK_AUDIO BN36 | HDA_BCLK/I2S0_SCLK GPP_G1/SD3_DATAO [&| 3¢
HDAT8@ HODA_SOINT—gNgs | HDA_SDO/I2S0_ TXD GPP_G2/SD3_DATA1 [~Kyias
RC3101 | 30 HDA_SDINO > BL3g | HDA_SDIO/I2S0_RXD GPP_G3/SD3_DATA2 [~&nas
10K 0402 5% HDA SDOUT 5138 | HDA_SDI1/12S1_RXD/SNDW1_DATA GPP_G4/SD_DATA3 [&yjas
HDA18@ PAD @ Tcaosﬁim HDA_RST#/125T_SCLKISNDWA_CLK GPP_G5/SD_CD# [&i3g
- o GPP_D23/125_MCLK GPP_G6/SD_CLK [Ei34
b GPP_G7/SD_WP *
| ME_FLASH# o Q4609 PAD @ Tcaoeﬂigtﬁ 1281_SFRM/SNDW2_CLK
E L2N7002KWT1G_SOT323-3 % 1251_TXD/SNDW2_DATA
| HDAIE@ B CNVI_RF_RESET#
of CNVI_RF_RESET# LR B
ME _FLASH Q4610 G321 GPP_H1/i252_SFRMICNV_BT_2S . BCLKICNY_RF_RESET# GNVI_RF_RESET# 40
L2N7002KWT1G_SOT323-3 CNVI_MODEM_CLKREQ  cH GF'P HU/IZSZ SCLK/CNV_BT_| IZS SCLK
HDA18@ Griag | GPP_H2/1252_TXDICNV BT_I2S_SDIMODEM_CLKREQ RH829
) A% GPP_H3/1252_RXDICNV_BT_I25_SDO W3s 71.5K_0402_1%
cP24 GPP_A17/SD_VDD1_PWR_EN#ISH_GP7 [~By31 CNVI@
CNZT GPP_D19/DMIC_CLKO/SNDW4_CLK GPP_A16/SD_1P8_SEL
GPP DZD/DMIC DATAD/SNDW4 DATA CK33 SD_RCOMP
CKa! SD_1P8_RCOMP
CJ2%| GPP_D17/DMIC_CLK1/SNDW3_CLK SD_3P3_RCOMP
GPP_D18/DMIC_DATA1/SNDW3_DATA |
PCH_BEEP CF35 RC843
30  PCHBEEP < J—"—F o
+3VALW_PCH GPP_B14/SPKR 200 0402 1%
WHISKEYLAKE-U_BGA1528 ' °' %0 CNVI_MODEM_CLKREQ
RC836 1 2 1K 0402 5% HDA_SDOUT R CNVI_MODEM_CLKREQ 40
Ve +3vs
* —
HDA_SDO This signal has a weak internal pull-down. RCBA5 1 A @R ~ 2 22K 0402 5% PCH_BEEP
0 = Enable security measures defined in the Flash Descriptor. M.2 CNV Mode Select (Rising edge of RSMRST#)
1 = Disable Flash Descriptor Security(override). This strap An external pull-up or pull-down is required.
should only be asserted high during external pull-up in 0 = Integrated CNVi enable.
ONLY. 1 = Integrated CNVi disable.
Default finen
Pin Name[Strap Description | Configuration alue  [Sampled
Tnternal PD
0 = Disable “ Top Swap” CNVLRGI DT RCB49 2 @ 1_10K 0402 5%
SPKR / D Swap mode. (Default) % 0 Rising edge
Gpp_B14  |pverride I - Enable ™ Top Swap” of PCH_PWROK
ode.
Tnternal D
GSPT0_MOST]| 0 = Disable “ No Reboot’] Rising edge
/Gpp_Blg [No Reboot (Default) % 0 bf BCH_PWROK
Enable “ No Reboot” . i i = i i
5 fneple " Ko meboo Note: CNVi RGI_DT pin gets the pull-down resistor (1K ohm) from the internal CRF module
IGSPT1_MOSIBoot BIOS Tnternal PD Rising edge ' YPp
/Gep_B22 [Strap Bit = SPI (Default) % 0 bf PCH_PWROK board.
[BBS 1 = LEC
”’ P 315 NO_REBOOT Security Classification | LC Future Center Secret Data Title
ble No Reboot = mode . (Defauld
1 Ena\m No Reboot = mode (PCH will disable the Issued Date [ 2015/08/20 | Deciphered Date | 2016/08/20 MCP (LPSS,ISH,AUDIO,
TCO
Timer system reboot feature). This function is useful '"‘STS,Q',%ET P e ey N T DTS FROM W GO G N T et OF RAD Size | Document Number
when running [TP/XDP DEPARTME! (CEPT AS AUTHORZED BY LG FUTURE BENTER NETTHER THIS SHEET NOR THE INFORMATION IT CONTAINS FG5 40, /FG7 4 0
WAV B USED BY Of DISGHOBED To ANY THIND PARTY WITHOUT PRIGR WRITTEN GONSENT OF LG FUTURE. CENTE
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20
20

20 PCIE_CRX_GTX_N[5.8]

20 PCIE_CRX_GTX_P[5.8]

PCIE_CTX_C_GRX_NI5..8]
PCIE_CTX_C_GRX_P[5..8]

DGPU

WLAN

LAN

HDD

obD

SSD

PCIE CTX C CRX NS oPT@ 0.22U 0402 10V6K 1
- CTX C_ORX] OPT@ 0,220 0402 10V6K 1
PCIE CTX C GRX N6 oPT@ 0.22U 0402 10V6K 1
CTX CORX1 OPT@ 0.22U 0402 10V6K 1
POIE CTX C ORX N7 OPT@ 0.22U 0402 10V6K 1
CTX CORX1 OPT@ 0,220 0402 10V6K 1
POIE CTX C GRX NS oPT@ 0.22U 0402 10V6K 1
CTX CoRX1 OPT@ 0,220 0402 10V6K 1

UCTH

40 PCIE_PRX_DTX_N9

40 PCIE_PRX_DTX_P9
40 PCIE_PTX_C_DRX_N9
40 PCIE_PTX_C_DRX_P9

37 PCIE_PRX_DTX_N10

37 PCIE_PRX_DTX_P10

37 PCIE_PTX_C_DRX_N10
37 PCIE_PTX_C_DRX_P10

SATA_PRX_DTX_NO

42 SATA_PRX_DTX_PO

42 SATA_PTX_DRX_NO

42 SATA_PTX_DRX_PO

42 SATA_PRX_DTX N1

42 SATAPRX_DTX_P1

42 SATA PTX_DRX N1

42 SATA_PTX_DRX_P1

1 1 1 1

42 PCIE_PRX_DTX_N13

42 PCIE_PRX_DTX P13

42 PCIE_PTX DRX_N13

42 PCIE_PTX_DRX_P13

42 PCIE_PRX_DTX_N14

42 PCIE_PRX_DTX_P14

42 PCIE_PTX_DRX_N14

42 PCIE_PTX_DRX_P14
42 PCIE_PRX_DTX_N15

42 PCIE_PRX_DTX_P15

42 PCIE_PTX_DRX_N15

42 PCIE_PTX_DRX_P15
42 PCIE_PRX_DTX_N16

42 PCIE_PRX_DTX_P16

42 PCIE_PTX_DRX_N16

=
=
=
=
=
=

42 PCIE_PTX_DRX_P16

PCIE_CRX_GTXN5  gwg cB5  USB30_RX_N1
—CRXGTX BWs | PCIES_RXN/USB31_5_RXN PCIET_RXN/USB31_1_RXN |-gga—USB30RXPT USB30 RX N1 41
2 ccgot —PCIECTXGRXN5 g4 | PCIES RXP/USB31 5 RXP PCIET_RXP/USB31_1_RXP [~Ea4USB30_TXNT USB30_RX_P1 4 USB3.0 P1
5 co002 —CTX BW3 | PCIES_TXN/USB31_5_TXN PCIE1_TXN/USB31_1_TXN A3 —USB3U_TXPT USB30_TX_N1 41 -
F‘C\ES TXP/USB31_5_TXP PCIE1_TXP/USB31_1_TXP USB30_TX_P1 41
PCIE_CRX_GTX N6 gug Bys  USB30_RX N2
—CRXGTX U8 | PCIES_RXNIUSB31_6_RXN PCIE2_RXN/USB31_2 RXNISSIC_1_RXN [-gyg—USBI0-RXP: USB30 RX N2 41
2 ccgos —PCIECTXGRX-N6—gugq | PCIES RXP/USB31 6 RXP PCIEZ_RXP/USB31_2_RXP/SSIC_1_RXP [~az —USB3U_TXT USB30_RX_P2 41 USB3.0 P2
5—Cone —CTXGRXT BU3 | PCIE6_TXN/USB31_6_TXN PCIE2_TXN/USB31_2_ TXN/SSIC_1_TXN [-Ga7 —USBI0-TXP: USB30_TX N2 41 B3.0 P.
F‘C\EE TXP/USB31_6_TXP PCIE2_TXP/USB31_2_TXP/SSIC_1_TXP USB30_TX_P2 41
PCIE_CRX GTX.N7  gr7 BY7  USB30_RX N3
—PCIECRX_GTX_PT— g1 | PCIE7_RXN PCIES_RXN/USB31_3_RXN gy USBI0_RXP: USB30_RX_N3 43
2 ccgo7 —PCIECTXGRXNT—gyz | PCIE7_RXP PCIES_RXP/USB31_3_RXP [~gy4—USB30-TXW: USBIORXPS 43| Type-C
50008 —CTX GRX T BUT ] PCIE7_TXN PCIES_TXN/USB31_3_TXN [~gy3—USBI0-TXP: USB30_TX N3 43
PCIE7_TXP F‘C\EJ TXP/USB31_3_TXP USB30_TX_P3 43
PCIE_CRX_GTX N8 gug Bwe  USB30_RX_N4
—CRX_GTX T BUs | PCIEB_RXN PCIE4_RXN/USB31_4_RXN [~gyys USBI0-RX_PT USB30_RX_N4 43
2 ccoos —PCIECTXGRXNS—pr4 | PCIEB RXP PCIE4_RXP/USB31_4_RXP [gixy—USBI0_TXNT USB30_RX_P4 43 c
2 CCo04 —CTX_GRX_T BT3 | PCIEB_TXN PCIE4_TXN/USB31_4_TXN g USB30-TX_P7 USB30_TX_N4 43 Type-
PCIE8_TXP F‘C\E4 TXP/USB31_4_TXP USB30_TX_P4 43
] usez_ 1N |-SE—ooenpr USB2ONT 41
PCIEPRXDTXPY X = USB20PT X
01U 10V K X6R 0402 1 2 CCi264 PCIE_PTX DRI SS‘; PCIE9_RXP Usez_1p -S4 USB20_P1 s USB3.0 P1
S OOV KOXR 007 1| [2CCizs PO PTIDRXPT—pRi | PCIES DN ce1  USBO N2
< PCIES_TXP USB2_2N |-gg3—USB2P: UsB0N2 4 qype.C
PCIE_PRX DTX N10  gng USB2 2P USB20 P2 43 YP!
POTEPRXDTICPTe—ivs | POIET0 RXN Usea an |-S83peB20 N USB20N3 41
PCIEPTXDRXNTD USB20P X
STV s 1[5~ Goipet TOTEPTORCTTT gy | POETG TN usiz_gp [-SE— vseors o1 ] USB3.0 P2
PCIE10_TXP D3
SATA_PRX_DTX_ N0 pgN1g USB2_4N :gm
TA-PRXDTX PO pgNg | PCIE11_RXN/SATAO_RXN USBZ 4P
TA-PTX_DRX_NO BN4 | PCIET1_RXP/SATA0_RXP o5
TA-PTX-DRX-P0—pN3 | PCIE11_TXNISATAO_TXN USB2 5N [&gp
PCIE11_TXP/SATAO_TXP usB2_sP
B8 poiEr2 RXVSATATA RXN use2 on S8l —eeote USB20NG 33
TACPRADTAPT | Y X USB20-PE X
TAPTX DRX_NT g,ljg PCIE12_RXPISATATA_RXP Ussz_6p 202 = USB20 P8 33 _] Touch Screen
TAPTX DRX_PT BNT | PCIE12_TXN/SATATA_TXN cGs  USB20_NT
PCIE12_TXP/SATA1A_TXP UsB2_7N CGY USB20_F USB20_N7 33 j camera
PCIE_PRX_DTX_N13  gkg USB2_7P USB20.P7 33
PCIEPRXDTXPTSpgKs | PCET3_ RXN 58
PCIEPTX DRXNT BM4 | PCIE13_RXP USB2_8N [~Kpg
PCIEPTX_DRX_PT BM3 | PCIE13_TXN USB2_8P
PCIE13_TXP H5
PCIE_PRX DTX N14  gjg USB2_9N :§H5
PCIE PRI DTX P gys | PCET4_ RXN USB2 9P
PCIEPTXDRX T g1 | PCIE14_RXP cca  USB20N10
PCIEPTXCDRX P gy | PCIET4_TXN USB2_10N |[-Ggq—USBZPTo ussZo N0 407] o
PCIE14_TXP USB2_10P USB20P10 40
PCIE_PRX_DTX_N15 USB2_COMP USBRBIAS
POIEPRXDTXPT ggg PCIE15_RXN/SATATB_RXN USB2_COMP Sgg RO 2 A s b Width 20Mil
PCIE-PTX DRX-NT BLa | PCIE15_RXP/SATA1B_RXP UsB2 D [~Gce RGes TG Space 15Mil
PCIE-PTXDRX_PT BL3 | PCIE15_TXN/SATATB_TXN USB2_VBUSSENSE Length 500Mil
PC\E157TXP/SATA1E7TXP CK6 USB_OCO#
PCIE_PRX DTX_N16 g5 GPP_E9/USB2_OCO#/GP_BSSB_CLK [~ggs——tSB-oo——————
PCIEPRXDTXPTspeg | PCIE16_ RXNISATA2_ RXN GPP_E10/USB2_OC1#/GP_BSSB_DI Wm—mk—GUSB oct 41
PCIE-PTX DRX_NTE BJ4_| PCIE16_RXPISATA2_RXP GPP_E11/USB2_OC2# [gyg—USB-oCH
PCIE-PTX DRXPT6 BI3 Pg\EWBﬁTXN/:ATAZﬁTXN GPP_E12/USB2_OC3# [ ©
PCIE16_TXP/SATA2_TXP GPP_E4
GPP_E4/IDEVSLPO o —oprpevsre ROt 20002 8% ec w44 2016/05/03: Implement as Power Button
RC905 1 2 100 0402 1% PCIE_RCOMPN CE6 GPP_ES5/DEVSLP1 (~Ejg—PCH_SATA_DEVSLF TC1418 function for Windows RedStone support
[ PCIE_RCOMPP" Ces PCIE_RCOMP_N GPP_E6/DEVSLP2 PCH_SATA_DEVSLP 42
PCIE_RCOMP_P CNB_ SATAOGP.
ECIE_RCOMPY and POTE RoOWPE CR2 GPP_EN/SATAXPCIEQ/SATAGROI[F Gpng
Trace Width: 12-15mi Cpak| GPP_H12/M2_SKT2/CFG_0 GPP_EV/SATAXPCIE1/SATAGP1 [~Gpig—SSD-PCIE-DETH—
Difeerential between RCOMPR/RCOMPN CNzh | GPP_H13M2_SKT2/CFG_1 GPP_E2/SATAXPCIE2ISATAGP2 < 1sSD_PCIE DET# 42
CM: GPP_H14/M2_SKT2/CFG_2 AEN7
GPP_H15/M2_SKT2/CFG_3 GPP_ES/SATALED#/SPI1_CS1#
Rsvoa7 |4
WHISKEYLAKE-U_BGA1528 Bof 20
@
+3Vs
i S s
t DPCIEDETE
10K_0804_BP4R_5% GPPE4  Rcoos 1 AR 2 10K 0402 5%
+3VALW_PCH USB_OCO# R115 2 ‘@\/\ 1 0 0402 5% TYPE_C_OCP# TYPE C OCP# “
RPC4
1 8 USB_OC0#
t 7 7 UsE-oCT
1 5 & USE-OCZY
t I 3 usE-oCaT
10K_0B04_BP4R_5%
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uctl
40 CNV_WRDON v OR30 T cnv_ wR pon XTAL Frequency Select(Rising edge of RSMRSTH)
40 CNV-WR_DOP CP30 fonez 1, @ tero08 An external 4.7k to 10k Ohm +/-5% pull-up to VCC (1.8V or 3.3V) is
[_WR_L CNV_WR_DOP GPP_H18/CPU_C10_GATE# +1.8VALW : Y
CNV_WR_DIN . - - | over k required on this strap for PCH 24 MHz XTAL operation
40 CNV_WRDIN N30 ] CNV_WR_D1N GPP_H19/TIMESYNC_0 LOW: 38.4/19.2MHZ (Default)
40 CNV_WRD1P CNV_WR_D1P CF25  XTAL_Freq_Select 47K 0402 5% 1 2_RC4706 * HIGH: 24MHZ
CNV_WT_DON cna2 GPP_H21/XTAL_FREQ_SELECT |Eiog :
40 o Do Mz | SNV-WWT-DON SPPH22 [Ca GPRC_H23 Need to PU
W W i CKi7 A
40 CNV WT DIN CNVWT_DIN P33 | T oin GPP_F10 eSP/ Flash Sharing Mode(Rising edge of RSMRSTH)
40 CNVWTDIP CNS3 | S\ W D1P +1.8VALW
- = e BV35 GPD7
40 CNV_WR_GLKN RO SRS oNv_WR_CLKN or 7 [N GPPC_H23 4 2 o * P (Pefault)
40 CONVWR CLKP — CNV_WR_CLKP - 25 - RCAT07 1 @~ 210K 0402 5% HIGH-> SAF ENABLE
CNV_WT_CLKN P34 GPP_D4/IMGCLKOUTO/BK4/SBK4 jHZS
40 CNV_WT_CLKN gm CNV_WT_CLKN GPP_H20/IMGCLKOUT_1
40 CNV_WT_CLKP CNV_WT_CLKP CR20 BOARD_IDO
GPP_F12/EMMC_DATAO [
RC1020 1 2 150 ga 11 P32 | A [¢
R ow o sooue o G o n NI
CF 0 o o Reserved (Rising edge of DSW_PWROK)
GPP_FOICNV_PA_BLANKING GPP_F15/EMMC_DATA3 ¢ ] h !
gé:’f GPP F1 GPP_F16/EMMG_DATA4 External pull-up is required. Recommend 100K.
> GPP_F2 GPP_F17/EMMC_DATAS [ GPD7 RCI0ST 1@~ 2 10K 0402 5% lZhrs srrgp §hDL{,dI samp/e_tH/gH, [Thené shou/dr NOT be 7_!7)/ on-board
TC1020 1_PAD CR14 GPP_F18/EMMC_DATA6 levice driving it to opposite direction during strap sampling
@ PAD @ Cpra| GEFCHLARTORXD GPP_F19/EMNC_DATA7 %  XTAL INPUT MODE (HVM ONLY)
3 X A X - % ENDE
Tetoz ] GPPC101UARTG_RTs# GPP_F20/EMMC_RCLK [-Sme——pommormos— LOW-> XTAL INPUT IS SINGLE ENDED
><{ GPP_C11/UARTO_CTS# GPP_F21/EMMC_CLK [~GR7s —BOARDIDTT — HIGH->XTAL IS ATTACHED
ciz GPP_F11/EMMC_CMD [~EN7g—BOARD_IDTT —
CH17] GPP_FBICNV_MFUART2 RXD  GPP_F22/EMMC_RESET# [— > ——————————
3V “<{ GPP_FI/ICNV_MFUART2_TXD CKis_EMMC_RCOMP  Re1o021 2200 0402 1%
criz | EMMC_RCOMP
GPP_F23/A4WP_PRESENT
RC4702 1 2 10K 0402 5% WLAN CLKREQ#
90120
RPC3 @ WHISKEYLAKE-U_BGA1528
1 s SSD_CLKREQ#
7 7 PU-CLKRE
5 3 TAN_CLRREQH
AR
10K_0B04_BP4R_5%
+1.8VALW
1
CLK_PCIE_GPU# AW2 uct) AU1 CLK_PCIE_XDP# 4 TC1001
20 CLK_PCIE_GPU# Av3 | CLKOUT_PCIE_N_0 CLKOUT_ITPXDP_N PAfy—CIK PCE XDP 1" ® 161000
DGPU 20  CLK PCIE_GPU CF32 | CLKOUT PCEE P 0 CLKOUT_ITPXDP P [+ @ z 3
20 GPU_CLKREQ# GPP_B5/SRCCLKREQO# BT32  SUSCLK 9 2
B GPD8/SUSCLK —‘ > SUSCLK 40 o 2 Q
BO3 | CLKOUT_PCIE_N_1 K3 XTAL24_U22_IN < 9 QY ~
CEa5 | CLKOUT PCIE P_1 XTAL_IN [~Gga B, ) 3 3
GPP_B6/SRCCLKREQ1# XTAL_OUT 06.0.71 600 + 1% ® ® E
BD: cut DIFFCLK BIASREF 4 RC4007 2 60.4 0402 1% need to confirm 2 a 3 a
231 cLkouT PCiE N 2 CLK_BIASREF |-Gi5—CTRINXTALTC AWK I R R 2 3z Ja Jda Jz Ja Jz (3
CFab| CLKOUT PCIE P2 CLKIN_XTAL CLKINXTALLCP 40 ' S S IR R IR R IR IR IR IR IR IR
GPP_B7/SRCCLKREQ2# BN31  RTC. X1 BOARD D0 |g 8 8 'e 5 g & [& [& [& [8 [
CLK_PCIE_SSD# BH3. RTCX1 [BN32 T ey b g & § |18 |8 I8 I8 I8 I§ |8
ssp 42 CLKPCIE oy S BH4 | CLKOUT_PCIE_N_3 RTCX2 BORROID: b 3 2 b D DA (R (G SO SO D A [
42 CLK_PCIE_SSD A CE31 | CLKOUT PCIE P_3 BR37 SRTC_RST# BOARDID: = ® ® = ® = = ® = ®
42 SSD_CLKREQ# GPP_BB/SRCCLKREQ3# SRTCRST# [aR3s BORRD-DW
CLK_PCIE_WLAN# EM RTCRST# BOARD_TD
W 40 gLKﬁPgIEiwLANw CLKOUT_PCIE_N_4 BOARD 106"
/LAN 49 LK_PCIE_WLAN CLKOUT_PCIE_P_4 9, BOARDID:
40 WLAN_CLKREQ# cE GPP_B9ISRCCLKREQ4# SUSCLK___RCT001 1 ~ @A 2 1K 0402 5% BORROID
CLK_PCIE_LAN# BE1 BOARDTDY
37 CLK_PCIE LAN# Be2 | CLKOUT_PCIE_N_5 BORRD-TDTO
LAN 37 CLK_PCIE_LAN TF31 | CLKOUT_PCIE_P_5 BOARD1DTT BOARD_ID12
37 LAN_CLKREQ# GPP_B10/SRCCLKREQS# CLKIN_XTAL_LCRg014 1 2 10K 0402 5% T T T T T T 18 1B 18 12 [Z
8 8 8 g 18 18 18 8 (8 |8
Bl ol _[F B R EERE[E R[]
WHISKEYLAKE-U_BGA1528 o o oo S o 1 R R RS RS R I
3 g5 2
H < g . p g % % % @E
5 @
®2 Jz Jz Jdz Jz Jdz Jz Jz Jz Jz Ja Ja [z
iz = = = > > = i = = > = 2
4 4 4 4 4 4 4 4 4 4 4 4 3
8 5 8 8 8 8 8 8 8 8 8 5 5
s I I I s D I N I I
c 1%
4
1R
Ql EXC24CH900U_4P
VCCRTC 1534 XTAL24_U22_IN_R 4 = XTAL24_U22_IN
H .
RC1003 1 220K 0402 1% SRTC_RST# @ 5 XTAL24_U22_OUT R 1 2 XTAL24_U22_OUT
RC1004 1 220K 0402 1% ~RC1005 1 200402 8% ——jec g RsT# 44
oS e SM070004400
8 8 JCMOS2
2§ o
2 % e JCMOS1 @ RC3034 1 20 0402 5%
2 @
= Place Bottom -
RC1009 1 2 200K 0402 1%
RTC_X1
YC2
i ey NE XTAL24_U22_OUT_R
1008 2 1_10M 0402 5% RTC X2 ~
Beons Q04 0402 58 XTAL24_U22_IN_R 1 2
Yc1 1 NC1 X
1, 2 1
I 24MHZ_12PF_7V24000023 1
2 32.768KHZ_9PF_X1A0001410002 2 I cc1008
= - 2 12P_0402_50V8-J
CC1003 CC1004
4 8P_50V_B_NPO_0402 4 8P_50V_B_NPO_0402
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+ CFG[0]: Stall reset sequence after PCU PLL

lock until de-asserted:

1 = (L)efault) Normal Operation; No
sta
o L-vtc\ll.

* CFG[1]: Reserved conflguration lane.

UCIK. = CFG[2]: PCI Express* Static x16 Lane
Numbering Reversal
PLT_RST# @ 0/ PLT RST# R
23237404244 PLTRSTE < R0t 1 20 0402 5% 4 ovoreser B2 o _BrspLTRSTH GPP_B12/SLP_SO# [Bior- 5@ 1c1110 o s — 1 = Nermal aperation
—PCH RSMRST R pBRr3g | SYS_RESET# GPD4/SLP_S3# PM_SLP_¢ 44 e - ars
44 EC_RSMRST# RC1102 1 20 0402 5% = R BRI | BeviRaT# GPDSISLP 4% ggg; . PMSLP S4 44 o ne numbers reversed.
CPU_PROCPWRGD  AR2 GPD10/SLP_S5# @ TC1109 = CFG[3]: Rsssvvad nflguration lane.
VOCSTPWRGD R TOTION oI 2 804 0402 1 TOURTTTRET B2 nggmsv%%oon SLP_SUSH |-B2> 1@ Tcta07 * CFG[4]: eDP enable:
0/ SYS_PWROK_R >_LAN# gr — - Dis N
44 SYS_PWROK Retioe 1 23 S S @ e roRR—— st ] SYS_PWROK GPDO/SLP_ WLAN# &Lg'; <] PM_SLP_WLAN# 40 1 = Disabled.
44 PCH_PWROK EC_RSWRSTF RG1119 1 30,0402 5% @ POM_UPWROR R ppap | PCH_PWROK GPDE/SLP_A# 0 = Enabled.
DSW_PWROK croPwReTNy | BUZEPETNOUTER RC1108 1 @@ 2 0 0402 5% < . CFG[E 5]: PCI Express* Bifurcation
ARN# BV34 BU35 MU PRESENTR PBTN_OUT# 44
RCT189 1 2 10K 0402 5% SUSACKE _BY32 | CPP_A13/SUSWARN#/SUSPWRDACK GPD1/ACPRESENT ["Bv36  BATLOWE — 00 = 1 x8, 2 x4 PCI Express*
GPP_A15/SUSACK# GPDO/BATLOW# VCCRTC — 01 = reserved
37,4044 PCIE_WAKE# — Eggg BR35 _INTVRMEN RC1109 2 1_1M 0402 5% +3VALW_PCH 10 = 228 ACLiExpTess
' C 1 TANPEVEC BU34 | GPD2/LAN_WAKE# INTRUDER# - - 1 x16 PCI Express®
TC1408 @ GPD11/LANPHYPC 1 i T
[efex74 RC3074 1 2_100K 0402 5% - EG Training:
GPP_B11/EXT_PWR_GATE# [ccs
GPP_B2/VRALERT# 1 = (default) PEG Train immediately
puTavseL B2 RC1188 1 2 47K 0402 5% following RESET# de assertion,
0 = PEG Walt for BIOS for training.
= CFG[19:8]: Reserved configuration lanes.
11 of 20
WHISKEYLAKE-U_BGA1528
. 3.0V Select (Input pin must always be driven to a valid logic level)
@ Extema/ pull-up or pull-down is required
s is 3.3V +/- 5%
+3VALW 1 2 % AC_PRESENT R is 3.0V +/- 5%
44 AC_PRESENT > RC1110 00402 5% @ Note Tms s!rap should on/y be used for specific targeted 1S battery systems
RC1112 1 2 82K 0402 5% BATLOW#
RC1113 1 2 1K 0402 5%  PCIE WAKE#
RPC14
1L 14 AC_PRESENT_R +VCCST_CPU
2 [N3 POH RET
L]
10K_0404_4P2R_5% o
+3VALW_PCH RC1115
1K_0402_5%
uc1Q
1117 1 2 1 SUSWARN# N CPUCFGO 14 7
RCU17 1 N@n, 2 10K 0402 5% ot 1 222 0402 5% VCCST PWRGD_R @ TCc1103 CFG_0 RSVD_TP5 g“
44 EC_VCCST_PWRGD [ > CPU_CFG1 R4 RSVD_TP4
@ TC1126 @—~—crucror—oa CFG 1 CP36
+3VS 1 @TCMW H_CWR:i CFG_2 IST_TRIG 36
cote IT19 H—cm CFG_3 RSVD_TP3
1000P_0402_50V7K T CPU-CFGS g | CFG_4
RC1118 1 2 10K 0402 5%  SYSRESETH g @ TC1410 @—~5—Cpy—Croe—j3 | CFG 5 136
o @ TC1411 @—~7—cru—cror—3| CFG_6 RSVD72 |34
@ TC1412 HiR CFG_7 RSVD73
CFG_8
RC1172 X 34
1K_0402_5% ere 9 TPt [CBRr18
1] CFG_10 TP3
- CFG_11
5] CFG_12
CFG_13 To
RC4703 1 2 100K_0402 5% PCH_RSMRST# R % CFG_14 RSVD74 jl’&
1000P_0402 S0VZK_ 2 ||_1_CC1103 PCH_RSMRST#_R CFG_15 RSVD75
L 8
CC1108 1 || 2 330P 0402 8OVTK SLuff to Fix ResetiPHRGD test fail iesue & CFG_16 RSVD76 gg
I 9% PLT_RST# R [1000P_50V_K_X7R_0201 CC1104 PCH_PWRI CFG_18 RSVD77
RC1124 2 1100K_0402]5% _RSTE | L
CFG_17 RsvD2o |-SR4
07 AC_PRESENT_R CFG_19
RC3060 1@, 210K 0402 5% 200P 0402 50VZK 2 || 1 cci105 +3V_PWRGDR ) Rsvo2s [-EF3
\ RPC13 o Pusie s 11 RC1163 1 2 499 0402 1% AB5 | e RCOMP Ravbay | CR3
S SYS_PWROK ITP_PMODE
2 [ T3 PWStPsa 01U 0201 10VeK 1 || 2 CC2 . @ Mmoo Wal o ovope
100K_0404_4P2R_5% CG;
g 01U 0201 10V6K 1 [|_2 cCttor @ EC_RSMRST# caf| RSvb2s
RSVD24 3
1 rﬂF—mj 4 PCH_PWROK RSVD78 :g#a
FEAAIIE] PIROK Rdd TS EIX ResetsBIRAD test FAll issue RSVD79
% H
10K_0404_4P2R_5% & RVD34 ’
;; RSVD33 RSVD8 :g:z
B2 RSVDY
avz& RSVD22 "
RSVD23 RSVD11 ﬁ:s
RSVD10
05101 RSVDBO ﬁf
RSVD81
v +3V_PWRGD_R EC_RSMRST#
54,55 ALW_PWRGD [ > RC1123 1 2 00402 5% @ 1 1‘4 2 .
G3,G4,C34,AJ27,AH26 are reserved Pin on WHL RSVD69 4
1 2 RSVD70 RVDE2 213
RB521CM-30T2R_VMN2M-2 RSVD83
SE% RSVD17 P2 %ggg
RSVD16 VSS_392 [gp3s
w Tps [
AN& RSVD35
+3VALW RSVD7 Rsvoes 24
AMB 1 Revo71 RSVD_TP1 :gg
RSVD67
PLT_RST# R CR35 1
4 PLT_RST# RSVD84 TC1414
GND Y A3
RSVD1
SN7ALVCTGTTDCKR_SC70-5 D& RSVD30 RSVD66 ﬁff}s
RSVD85
G)%Z RSVD32
RSVD31
skrocc [
o120
WHISKEYLAKE-U_BGA1528
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VR_SVID_ALRT#

VR_SVID_CLK

VR_SVID_DAT

IccMax=70A
Voltage=0~1.52V
+CPY_CORE +CPY_CORE
o3 o
UciL
% VCCCORES VCCCORE35 %
?—AN24 | VCCCORE1 VCCCORES6 [Fawze 1
{—AN26 | VCCCORE2 VCCCORES? [~awa7—1
t—ANz7 | VCCCORE3 VCCCORES8 [~ayzz 1
APz | VCCCORE4 VCCCORE44 [ay%5
APo | VCCCORES VCCCORE45 a5
AP24 | VCCCOREQ VCCCORE48 g7
t—AP36 | VCCCORE? VCCCORE49 |~gag
AR5 | VCCCORES VCCCORES0 [~gazs 1
ARG | VCCCORE13 VCCCORE46 [ga57 1
AR7 | VCCCORE14 VCCCORE4T 57 1
AR8 | VCCCORE15 VCCCORES [5a%5 1
AR10 | VCCCORE16 VCCCORES? [~ggs 1
?—ARz5 | VCCCORE10 VCCCORES6 [~gog
—AR27 | VCCCORE11 VCCCORES? [B&7
t—ATg | VCCCORE12 VCCCORESS [B&g
& VCCCORE19 VCCCORES9 [5615
AT26 | VCCCORE17 VCCCORES3 [~gez6 1
“AUS | VCCCORE18 VCCCORES4 [~5c57—1
AUS | VCCCORE24 VCCCORESS [Bp5
AU7 | VCCCORE25 VCCCORES3 [Bpg
‘AUB | VCCCORE26 VCCCORES4 [5p515
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N16x GPIO

GPIO o ACTIVE Function Description

GPIO0 ouT - GPU Core VDD PWM control signal
GPIO1 ouTt N/A FB Enable for GC6 2.0

GPIO2 ouTt N/A

GPI03 ouTt N/A

GPI04 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 o - System side PCle reset Monitor

GPI09 /o N/A 2.2K Pull-up

GPIO10 ouTt FBVREF_ALTV for GDDR5

GPIO11 ouTt -

GPI1012 IN AC Power Detect Input (10K pull High)
GPIO13 ouTt - Phase Shedding

GPIO14 IN N/A

GPIO15 IN N/A

GPIO16 N/A

GPIO17 IN N/A

GPIO18 IN N/A

GPIO19 IN N/A

GPIO20 N/A

GPIO21 ouT GPU PCle self-reset control

OVERT ouT Active Low Thermal Catastrophic Over Temperature

Performance Mode PO TDP and EDP-Continuous current (GDDR5)

Other
Min FBVDD GPU+Mem) 1 05V)
GPU | Mem | Core Clk NVVDD (1.35V) 1.35V) (3.3V)
Products | (W) (W) (MHz) V) [ A [ W) [ (A [ W] @A) [ W ("‘A) (W) | (mA)| (W)
N16S-GMR 16 1.6 849 TBD | 19 TBD | 2 TBD | 4.2 TBD | 800 | TBD | 60 TBD
N16S-GTR| 18 1.7 967 26.5 2 4.2 800 60
N16x Multi-level Straps
Physical Logical Logical Logical Logical
Strapping pin| Power Rail Strapping Bit3 Strapping Bit2 Strapping Bitl Strapping Bit0
ROM_SCLK +3VGS SOR3_EXPOSED SORZ_EXPOSED SORI_EXPOSED SOR0_EXPOSED
ROM_ST +3VGS RAM_CFG[3] RAM_CFG(2] RAM_CFG(1] RAM_CFG[0]
ROM_SO +3VGS DEVID_SEL PCIE_CFG SMB_ALT_ADDR VGA_DEVICE
STRAPO T3VGs Reserved (keep pull-up and pull-down footprint and stuff 50Kohm pull-up)
STRAP1 +3VGS
STRAP2 +3VGS
Reserved (keep pull-up and pull-down footprint and not stuff by default)
STRAP3 +3VGS
STRAP4 +3VGS
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GND_104

4:2' GND_054 GND_067

=4 GND_055 GND_068

Slafa~

NEEN

il ol

iyl ol

TJ::TETE

L23
25

N175-G1-A1_GB2C-64-595
C]
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PEX_ PLLVDD/Q Decouling
MLCC | N16 | N17 [location vy 2 COMMON INS32073519
414 FPAB
1.0uF 1 NA Under VI HOMI 3
suL
1uF 1 NA @ ACh
Near TXCITXC IFPA_L3 AC3
4.7uF 1 NA IFPA 37
A IFPAB_RSET 000 Y3
vl 7 COMMON  INS32073712 'FP“F‘P;?Lg Y4
+1.0VGS 514 NG
T Under GPU | {Near GPU ™o Tk Aa2
o +PEX_PLLVDD +PEX_PLLVDD IFPA_L1
Ri0_20RINIA@ 0 04tz 5% ans | W2 res puivoo ]
oz g NC_2
s< s PEX_SVDD_3V3 L]
s g‘E g |185 — A INC4 0212 IFPA_Lo_DX AR}
i R g A NCs IFPA_ L0
PEX_PLLVDD o ‘% 2 ab 2 PEX_TSTCLK OUT | agp5 | NC_6
N1 1 0VGS (recommend o 23 £ 2 30 % NC_7
( ) 2 33 2 gé 200_0402_1% ﬁ - NC_8 IFPA_AUX_SDA_(O} w
g; ® P 433V 1.8V AON 5| NC_9 IFPA_AUX_SCtH
@ © R PEX_TSTCLK_OUT#| app5 NC_10
- = mg i 17P8_L3 Ok Ane
4 A4 it Bifferential “signal NG ™ ph 1o AB5
10K_0402_5% D10 NE-14
e 15 NCT16 W8 IFp_iovoD_1 003 IFPB_L2 X Aoa
+3.3V_1.8V_AON o | NC_17 e IFPB_L2
oPTNIG@ MULTI_STRAP_REFO_GND % NC_18 % e _lovop_2
" PEX_SVDD_3V3 NC_19
RVI1 2 100402 5% Wa | NS0 ™14 e L1 ORAD2
5 |es | IFPB_LH
4 5\% 1%\% RV243
S8 2 40.2K_0402_1% ™05 P8 L0 20!
o1 I OPTNi6 AE1
PEX_SVDD_3V3 Jo To» NT7S-GT-A1_GB2C-64-595 P8 L]
N16:+3.3V_AON (recommend) z g 23 g ~ ® -
N17:NC 82 z2 AD5
2 1FPB_AUX_SDA KX apg
@ Change by Bourne 20170412 IFPB_AUX_SCE
Change by Bourne 2017 ear GPU
IFPAB (DEFEATURED ON GM108)
PEX SVDD/Q Decouling
- Wik CoMMoN NA7SGI-A1_GB2C-64-595
: o oz @
MLCC | N16 | N17 [location o wsez
4.7uF 2 NA Near
Rc)rmpst—».m2 1 V2501 @
B12 ROM_S!
ROM_Sta15 ROM S| 29
STRAPO D1 ROM_SOG15 ROM SO 29
29 STRAPO STRAPT D2 STRAPO ROM_SCLKT ROM_SCLK 29
29 STRAP1 STRAPZ E4| STRAP1
29 STRAP2 STRAPs E3? STRAP2
2 STRAPS STRAP4__ D3| STRAP3
29 STRAP4 S TRAss Y| STRAPA
29 STRAPS STRAPS
BUFRST (D1 RYZ506 2 A @ A 1 10K 0402 5% {>
XS _PLLVDD/Q Decouling
MLCC | N16 | N17 [location
PEX_HVDD
N167+1.05VGS (recommend) 0.1uF | 1 1 Under
+1.0VGS (Used)
N17:41.8VGS 22uF 1 0 Near
PEXHVOD NT75-G1-A1_GB2C-64-5%5
L2 ®
1 2 . RVS 1 20 0402 5% j@Under GPU XS_PLLVDD
SBK160808T-300Y-N wviL 2 COMMON
oPT@ = = 9114 XTALPLL
1228 1o 8 .y . +3.3V_1.8V_AON
300hms (ESR=0.05) Bead 2e '8 SP_PLLVDD & VID_PLLVDD/Q Decouling XS_PLLVDD %
SELN B - XS_PLLVDD
IS a os e MLCC | N16 | N17 [location GPCP[L_KVDD% SP_PLLVDD
2e | 139 232 27 2 VID-PLYDD— g | GPCPLL_AVDD
D N @7 4 —————————— VID_PLLVDD RV33
B g ~g x * 0.1uFr 2 2 Under 150mA 10K_0402_5%
8 Q' 0402 ¢
8o |2 2 39 @
(g ¢ @3 10uF 1 0
= 9 Near % 2 1 XTALSSIN __A10
Under GPU(below 150mils) | 47uF 1 0 q 10K 0402 5% 2 ORTQ 1RV XTAL_SSIN XTAL_OUTBUFF
RVG 1 20 0402 5% P_PLLVDD XTALIN ¢y B10 XTALOUT
. ——— | XTALIN XTAL_OUT [ RV36
g‘a 128 NT75-G1-A1_GB2C-64-595 10K_0402_5%
< 3 OPTNIT@ oPT@
B BE | v 1 2 0 0402 5% VID_PLLVDD
295?93
2
®2 ®F RV38 1 QPX@~ 2 10M 0402 5% XTAL_OUT
N RV21
i 0_0402_5%
oPT@
ange by Bourne 2 OPTN17@ XTAL_IN
Change by 0170412 4 2 0 0402 5% GPCPLL_AVDD — "Hosct  onp2 4!4 >
2 XTAY OUT_R
L9 < '7 GND1  0SC2
<3 :
g° GPCPLL_AVDD/Q Decouling 27MHZ_T0PF_7V27000050
Sg OPT@
332 : 1
HE MLCC | N16 | N17 [location | ove cv20
*a 10P_0402_50V8J mPé’;féwvs"
0.1uF | NA 1 Under 2 opT@
4.7uF | NA 1
Near
22uF NA 1
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+3.3V_1.8V_AON
i 2 common LBV +3.3V_1.8V_AON
8/14 MISCT GPU Address Ox9E
<fo
RPV5 o
g VGA_SVB_Ck2 2.2K_0404_4P2R_5% Qvia
12CS_SCL 1 oPT@ r& pJT7838_SOT363-6
12CS_SDA VGA_SMB_CK2 _ ~
OVERTE A6 | e po 20C_SCL SN EC_SMBCK2  7.3944
TS_VREF 12CC_SCL [y
12CC_SDA Internal Thermal Sensor
Rvi| 2 @ . 100402 5%
3
cvror |1 2 THERVDN g 12CB_SCL
F2 12CB_SCL &g |
1U_0402_10V6-K ‘% THERMDP 12CB_SDA Qvis
@
2 r& PJT7838_SOT363-6
VGA_SMB_DA2 @
— 4 L IT Lo EC_SMB.DA2 73044
ce NVVDD_PWM_VID
GPIOO mﬂq—DNWDD PWM_VID 57 RV2 2 \B 100402 5%
GPIO1 B
GPIO2
C7.
GPIO3 g TaveS-PrR-EN-R—— - @TV2601 PU AT EC SIDE, +3VS AND 4.7K
PLTRST VGA¥ gpyiza 1 . @ 256 0402 5% GPIO4 [
1 GPIOS % PSI_VGA
cv218 GPIO PSIVGA 57
220P_0201_25V7-K GPIO7 %Q MEM_VDD_CTL
,@ GPIO8
GPIO9 -G GPIOTOFBVREFALTV +3Vs
GPIO10 5 {—_>GPIO10_FBVREF_ALTV 27 L
GPIO11 87 VGA_AC_DET_R
WRST# 44 GPIO12 57 2 >" 1 <___]VGA_AC_DET 44 S3VALW M Rrvat
GPIO13 7%3 oPT@ |, 3 10K_0402_5%
GPIOT4 g3 RB521CN-30T2R VMN2M-2 GeeNT7@
20100201 ?;/562; avas GPIO15 {5 SYS_PEX_RST_MON# GPU ¢ RV244 5 ) 0400 5o, SYS_PEX_RST MON#
J_( L GPIO16 ) - FB_GC6_EN_R
@ LSI1012XT1G_SC-89-3 GPIO17 7‘; Eatice W%m s e >>FB_GC6_EN_R 8,23
g';}g:g [F7 +3.3V_1.8V_AON GCEN17@
6 o
GPIO20 &4 GPU_PEX_RST_HOLD#_GPU RV245 1 2 00402 5% _ GPU_PEX_RST_HOLD#
GPIO21 CRT_DAT GPNTeE ~ - 5
RV249
10K_0402_5%. Qvasi
N175-G1-A1_GB2C-64-585 @ <l PJT7838_SOTI63-6
M o <| ceent7@
FB_GC6_EN 2 I 4| PuT7838_SOT363 6
MEM_VDD_CTL RV1397 1 2 00402 5% SYS_PEX_RST_MON# o GCeN17@
RV47 _
10K_0402_5%
GCe@
UVIN 2 COMMON INS32974471 \
14 TG +3.3V_1.8V_AON GCBN16@
o RV250 1 2 00402 5%
5 VOACRTDATA Rv22 2 \ @ ~ 1 22K 0402 5%
FITAG_TCK RV25 2 @A 1 22K
ITAG_TDI
[JTAG_TDO
ITAG_TMS
10K 0402 5% 2 .
< BTAG—ERgT—N 2o s RVZB 2 @ 1 22K 0402 5% |
[NVITAG_SEL f2CEsED) RV30 2 @ 122K 0402 5% +3.3V_1.8V_AON +3.3V_1.8V_AON
RPV2 o i ¥
12CC_SCL 1 4 Rvia e |'¢
s 2@[ 13 10K_0402_5% [
2.2K_0404_4P2R_5% GC6@' > 3‘
b S
MEM VDD CTL  Rv2241 @ a2 10K 0402 5% b =
e o e oo +33V_18V AN GPU_EVENT# 3 TTT GPU_EVENT# < Joru evenTs s
® =t X
1.8VGS_PWR EN.R RV18 2 ORT@, 1 1K 0402 1%
Qvzs
OVERT# RV20 1 QPT@- 2 10K 0402 5% LSI1012XT1G_SC-89-3
VGA_ALERT# RV23 1 QPR@A 2 10K 0402 5% RV15 1 AR A2 00402 5%
VGAACDETR RV26 1 QPT@. 2 100K 0402 5%
PSIVGA RV29 1 @ 2 10K 0402 5%
GPU_PEX RST HOLD® Rv31 1 QPI@n 2 10K 0402 5% -
;
+3VS
N Rva
10K_0402_5%
L. OPTN16@
10K_0402_5%
A D «~| 1.8VGS_PWR_EN
+avs +3.3V_1.8V_AON OPTN16@ ————— [ >18VGS_PWREN 2356
o o - |
RV12 RV1398 Qvzs
0_0402_5% 10K_0402_5% 5 E? PJT7838_SOT363-6
@ OPTN16@ OPTN16@
b +3.3V_1.8V_AON © -
4 QV2A
2 o _1LBVCS PWRENR o | PJT7838_SOT363-6
E RV37 OPTN16@
ove 10K_0402_5%
) GPU_PEX_RST_HOLD# 2 OPT@ A4
PLT_RST# e | - -
11,32,37,40,42,44 PLT_RST# 4 SYS_PEX_RST_MON# 3] g ¢——_>PLT_RST_VGA# 20
Y Ll
8  PXSRST# LBATSIAWTIG_SOT323-3
MC74VHC1GO09DFT2G_SC70-5 OPTN16@
OPT( - N OPTNA17,
@ RV39 1 2 00402 5% 1.8VGS_PWR EN_R RV19 1 @ 2 00402 5% 1.8VGS_PWR_EN
RV14 OPTN17@
100K_0402_5%
OPT@
o
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Lower 32 bits

MF=0 No Mirror
Around DRAM
2128 FBA_D[0.63] < mmmm—
202 FBACMDELO [ uMs cyrs0 cyr49  cyrss cyrs2 cv7st
w0 | MEe1 - o N N N N
2128 FBAEDC[.0] < " " HE e < < < < 8
At FBA DO 14's 15's 10's 1o's 1ol
2128 FBADBIZ.0] < mmn FBAEDCO o2 Q24 poo Hs—FeRDoT—— 28 28 28 28 32
———reAEOCT— 15 EDCO EDC3 DQ25 0Q1 |-ge—FeA0r—— ®% DS 4 ®% [nded
v EDC2 DQ26 DQ2 |-g;—FeRDT— 0 2 3 28 |2 @ 2 3 220
——FBreDe— o] EDC2 EDC1 DQ27 Q3 |-gg—FenD—— BYTE 5 5 5 5 @35
——————Encs EDCO DQ28 DQ4 fgp———FBADS —— = = = = =
DQ29 DQ5 g FBADE
FBA_DBIO D2 DQ30 DS | FEA D
—FBADBT i3 | DBIO* DBI3# DQ31 a7 |& FEAD: -
T FBADBIZ  pq3 | DBI# DBI2# DQ16 DQ8 TBA DY M
T FBADBE pp | DBI2# DBI# DQ17 DQ9 TBADTO
DBI3# DBIO# DQ18 DQ10 FBA_DTT BYTE1
FBACLKO  py1es 1 OPT@ 2407 0402 1% FBA_CLKO J12 DQ19 pat FBADT
21 FBACLKO DFEA oor = i) O, ggg? gg:g oo Cyrat  oy43  cyras  oyrar  cyras cvras
2 Feacikor [ RVIY4 1 ORT@, 2402 0402 1% Rl P b D o R R R R R R
DQ23 DQ15 FBA_DTE - 1 ‘C 1 ‘C 1 ‘C 1 ‘C 1 ‘C 1 IC
ovazs FBACMD2  Wqq DQ8 DQ16 FBADT = o o o o o)
—— 0.01U_0201_10V6K ——FBACMDT —gqp | BAOIA2 BA2/A4 DQ9 DQ17 | FBA_DT et 3§ 3§ 3§ 3§ § 3%
5 ——FBACMDS g1 | BAUAS BA3/A3 DQ10 T 2 @y @y @y @y D (a5
—FBRCMDTpig | BAZAY BAO/A2 Q11 N BYTE, 2 % |28 |2 & |2 2 2 283
—————————— " BA3A3 BA1/AS DQ12 N H H s s s ®F
DQ13 T FBA DI < = = = = =
FBACMDG 4 i s FBADZ
T FBACMOTT 5 | AB/A7 A10/A0 DQ15 —— FBA D2 - <7
m% A/AT AT1/A6 DQo &‘FBA‘W )
—FBACWDT g5 | A10/A0 ABIAT [ale}] |74 — FBADZ®
———FBrompe— o] Al1A A9/AT DQ2 Ha—rsror—— Close to DRAM
———————— A2RFUNC DQ3 g oz — BYTE3
DQ4 | N2 FBADZY
25 1 eency Dot Nz = CyT46  CYE2T  Cy628  CY630 cyr6s CyT42  Cye23  Cye21  CYTee  CV62S
*—— VPPINC2 DQ6 o ——FBR DT N N N 2 2 . - 2 = i~
par - 1 \: 1 \: 1 \: 1 \: 1 \: 1 < 1 < 1 < 1 < 1 <
RV182 1 2 1K 1% 0201 J1 Qg Qg 98 Qg Q8 Q8 Q8 98 98 98
RV183 1 2 1K 1% 0201 FERSEND g | ME AR == A8 == 38 == A8 /=38 /=38 /=38 /=38 /=38 =3¢
RV185 1 2 121 0402 1% OPT@ J13 | SEN 29 29 29 29 o -2 2o 2o ' '
zQ vDDQ1 2 O 2 2 02 2 02 2 02 202 2!/'& 2(/'& 2(/'& Zmé Zmé
vDDQ2 ®2 @2 L ®g e ez ez ez ez ez
FBACMD8 44 VDDQ3
—FerCmoTz 53| ABM VDDQ4
——FBACWMD0 g1 | RAS# CAsH VDDQ5
T _FBACWMDTS (3 | Cs# WE# VDDQ6 v
———rBACMDS 75 CAS# RASH VDDQ7
————{we# [ VDDQ8
VDDQ9
vDDQ10
FBA_WCLKO1# D5 vDDQ11
21 FBA_WCLKOTH DA WCKOTH | wekes# VDDQ12
21 FBA_WCLKO1 WCKO1 WCK23 VDDQ13
FBA_WCLK23#  ps VDDQ14
21 FBA WCLK23# Em WCK23# WCKO1# VDDQ15
21 FBA_WCLK23 WCK23 WCKO1 VDDQ16
VDDQ17
A0 VDDQ18
FBA_VREFC XW VREFD1 vDDQ19 +1.35VGS
FBA_VREFC  X~ji4| VREFD2 VDDQ20
VREFC VDDQ21
+1.35V6S cva24 VDDQ22
VDDQ23
820P_0402_25V7 C\(629 C\(622 C\767 Cy768 CT5
- FBA_CMD13 52 VDDQ24
-l OPT@ |2 RESET# VDDQ25 I~ = 2 s
RV192 VDDQ26 2 3 g 2 &
549_0402_1% VDDQ27 1oc g |02 |'g% | o
) 0402 VDDQ28 38 S 38 ]
OPT@ — ~ — = I ]
VDDQ29 2o o o P ':lb
vss1 VDDQ30 2 8% 2 282 [28%2 & ¥
S| FBA_VREFC VSS2 vDDQ31 G 2 62 62 © §
vss3 VDDQ32 >
VsS4 VDDQ33
V8S5 VDDQ34
VSS6 VDDQ35 <7
Vvss7 VDDQ36
VvsSs8
VSS9
VSs10 vssat
vssi1 VSSQ2
vssi2 VSSQ3 + 35vcs
Vvss13 VssQ4
VsS4 VSSQ5
VSSQ6
c 770 oyrs oy oyt cTe
+1.35VGS vssar ¥ \; \; \
VDD1 VssQs8 = = = = »
VDD2 VSSQ9 < < < < @
VDD3 VS5Q10 108 |'0% |08 |'o® lois
VDD4 vssQi1 o ~ o o —_
FBA_VREFC VD5 vssQ12 'z'm 'E'm 'E'm 'E'w 'Ewﬁ
RV190 VDD6 VvssQ13 zzg zzg zzg zzg N Yles
" VDD7 VSSQi4 ®% ®% K] [CE z
§o0 1 vDD8 VSsQ15 =
VDD9 vssQ16
VDD10 vssQ17
oPT@ VDD11 VSSQ18 €7
VDD12 vssQi9
VDD13 VS5Q20
Quzs DD14 vssQ21
2 GPIO10_FBVREF_ALTV LBSS139WT1G_SC70-3 VS5Q22
VssQ23
RV208 orTe VSSQ24
VS5Q25
100K_0402_5% VSSQ26
oPT@ y vssQ27
170-BALL Vesass
VS5Q29
SGRAM GDDR5 VSSQ30
vssQ31
VssQ32
VssQ33
VS5Q34
VS5Q35
VSSQ3
@ TEGQTH24AF R T2L_BGATT0
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upper 32 bits

2127 FBA_D[0..63] < we—
2127 FBACMD[31.0] [ wmmmmmmme
21,27 FBA_EDC[7.0] < wm—
21,27 FBA DBI[7.0] < w—

FBA_CLK1

21
21

21
21

rvios 1 TC. 2 402 0402 1%

21 FBA_CLK1

>

21 FBA_CLK1#

FBA_CLK1# o
— RV196 1 ORT@, 2 402 0402 1%

RV197 1 QPI@

RV201

-—
MF=0 No Mirror
14 +1.35VGS
w0 | uE-1 w1 | owe0 9 Close to DRAM
FBA_D32
YAl e a2 oao |24 _ cvrse  cvrsg CV740  CV73T  CVss
dilen  ao == ETEFRERE
—— e EoCs g3 | o —rero— CTP =R CR ~ T I SR PR < S U =
= B eoce EDC1 Q27 003 | &5—Femo—  BYTE4 83 c 3 83 83 o
EDC3 EDCO DQ28 DQ4 | g3 FBADIT res 8 8 i1 i1
DQ29 DQ5 [ Fg—FBADI® ‘o & 5° %o %o
FBA_DBI4 D2 DQ30 D6 | FEA-DIY 2 2 [2®s 28= [28% |82
———FBADBIS 73 | DBIO# DBI3# DQ31 07 |4 FEA-DI0 - 3 g 2 3 3
—FBA DB pi3 | DBI# DBI2# DQ16 DQ8 FBADAT | = 4 4 < <
———FBADBIT Py | DBI2# DBIT# DQ17 DQ9 FBA-DY
| DbBI3# DBIO# DQ18 DQ10 FBA_DZ: BYTES
FBACLKT  J1p DQ19 | DAt FEADI %7
1] K DQ20 . DQ12 FEADY
s T CK# DQ21 DQ13 FEADID
CKE# DQ2 . DAl FEADT cyr3t cyrs2  cyrss cyr20 cyr3ecvess
DQ23 DQ15 FBA_DA - R R R
FBA_CMD18 DQs8 DQ16 FBA_DAT M =] =] - = - -
—— ez BAoA2 BA2/A4 DQ9 oa17 FEA-DS0 s S b8 .S 1.8 1,2
———FBACMDTT i1 | BAT/AS BAJ/A3 DQ10 DQ18 | FEA-DST g 8 g 's §§ % 's | %'g
———FBACMDTT —Ryp | BA2/A¢ BAO/A2 0Q11 DQ19 |7 FEAD! BYTEG 2 2 ER: 88 T 2T a8
———— 0 pasas BA1/AS DQ12 DQ20 |7 FBA_DS: 2 2 [ 2 % o ‘o
DQ13 DQ21 g FEA-DST ¢ g P 2 2 2 262 |2 &
FBA_CMD22 4 DQ14 DQ22 i3 FBADS! 2 2 5 2 3 3 m
———FBACMDZT—p5 | ABIAT A10/A0 D15 DQ23 | FEA-DSS - = = =
——FBACMD26 pg | AYA1 A11/A6 DQO DQ24 U TBA_D! M
———FBA_CWMDZZ g5 | A10/A0 ABIAT ot DQ25 | FBA_ D
——FBromDzs—ja | A11A6 A9IAT DQ2 Q26 | FEA DY
———————————" AM2RFUINC DQ3 027 |y FEADOD ByTE7 N4
A5 DQ4 DQ28 |-Rp—FBADET——
G vePinei DQs5 DQ29 |-yg—FBA DO
»— VPPINC2 DQ6 DQ30 [y FBA DS
a7 b3t f|———
2 1K 1% 0201 +1.35VGS CyY733 C\638 C\(639 Cy641 C\(640 C\(650 CY651 C\(653 C\(652 CV730
2 1K 1% 0201 ME N N N N N N N N N N
SEN onar IS IS c c c c c c c c
vooe 92 I'g2 '8 1'98 1'38 1'38 |'q8 |'g8 |'S8 |'qg
FBAOMD2 44 vbba3 25 TOb T Toh T 2h T ze T L T om T 2o T
——FBromozs—35 ] ABiF vDDQ4 232 |22 (228 (252 282 |82 228 |22 @2 |38
——FBACNMDT G2
—sciam e casy vonas 6z '8z |6z |‘ez 2 2 ‘ez [‘e3 2 ‘ez
e a RAS# vbpar c
— wer cs# vDDQ8
VDDQY A
VvDDQ10
FBA_WCLK45# D5 vDDQ11
FBA_WCLK45# Da| WCKOTH | WCKas# vDDQ12
FBA_WCLK45 WCKO1T WCK23 VDDQ13
FBA_WCLK67# Ps VDDQ14
FBA_WCLK67# Em WCK23# WCKo1# vDDQ15
FBA_WCLK67 = WCK23 WCKo1 VDDQ16 +1.35VGS
vDDQ17
FBA_VREFC A0 VDDQ18
X0to] vReFD1 vDDQ19
FBA_VREFC X J1a | VREFD2 VDDQ20 cyres _cyrs cyrr2 cyr80 c18
VREFC VDDQ21 R R R N .
cvess VDDQ22 g g g g b
VDDQ23 1 1 1 1 o Q<
820P_0402_25V7 FeACMD® VDDQ24 ] g 2 g 19 § 19 % Cl3e
ort@ |2 —————— 2 resem# VDDQ25 At /=38 /A8 /=38 =28 led
VDDQ26 44 z3 z% 28 o <05
vDDQ27 285 283 285 2835 5
VDDQ28 o o o > =
VDDQ29
Vss1 VDDQ30
Vss2 VDDQ31
Vss3 VDDQ32 "
VsS4 VDDQ33
VSS5 VDDQ34
VSS6 VDDQ35
Vss7 VDDQ36
Vass +135VGS
VSS9
VSS10 vssa1
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VceSTG Rail Discharge Requirements

As long as VccST and VccSTG are power gated separately, the following requirements
are critical to prevent system failure on Whiskey Lake:

1. VceSTG should have a discharge circuit, either integrated into its load switch or
externally on the motherboard. The recommended nominal Ryjscharge <= 3000 to
GND. The discharge circuit should be activated when the VccSTG load switch is
disabled.

2. If VecST/VecPLL has a discharge circuit, either integrated into its load switch or
externally on the motherboard, then VecSTG nominal Ryischarge <= VCeST/VecPLL
Rdischarge-

3. The total capacitance on VccSTG <= total capacitance on VecST/VecPLL.
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