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NVIDIA N165-GTR
TDP-16W riena Channel B | B-ch DDR4-SO-DIMM X1
VRAM(GDDR5) X2 Gen3: 8G DDR4 2133MHz
2GB (Option for DIS ) —l //\\
USB3.0 X1
<——Gevric——> | USB Charger us .bg\q‘nn%;tor
lf/_%’:: g gnel eDP x1 Scatme PISUSB2546ZHEX /_\ ith Us. ger
2.7G (\ < )
USB3.0 X1 - .
GENT: 5G USB3.0 redri \\ »ll
Usgz.o X1 PS8713BTQFNSJETR3 >IUSB3.0 Connector
i I I
HDMI connector HDMI HDMI redriver 480M 0 boar’d ’ 0 board
PS8407A T
sve o e\ s e
To HDM_/ connector : \Qene';y%g L UHS'.I 04
DP DelMux DD X1 > Intel KBL-U_15W
PS83398 2.97G - Camera

SW1_DP1 2+2e for DIS
To M2 WiGig card

ass 4+2e for U Finger print
Wireless LAN GENI: 2.5G ] 250M
W;'gig / PCIE X1 135
GEN2: 5G
WIFI /BT combo 570X \
NGFF >

PCIE X4 SSD CONN
480M GEN3: 8G NGFF
USB3.0/DP/TBT PCIE X2 2C
i AR-LP Touch Pad
~8G
Type-C Connector
UsB2.0s| Type-C/PD | _-USB2.0N | Intel JHL6240 b X1 —>{/nt. Speaker
TI TPS 65982DB AG .
Audio Codec
HDA Int. Array Mic x2
Realtek ALC3240 MIC board X2
SPI
k@” SPI 9 Combo Jack
SPI ROM SPI B <—>p /0 board
1MB 5Q64FVSSIQ
W25Q80DVSSIG
7] 10 board
Pl
USB3.0 Connector
<\ (For share ROM) LPC BUS MIC board - L
AV4
Combo Jack
Array MIC -L
EC Y
{ BD
<——> | Nuvoton 1 Power LED
NPCE388NBODX
MIC board - R Battery LED
TPM(TCM) TPM 2.0 TPM 2.0
232H320TC SLB9665 NPCT650 Array MIC-R NOVO BTN
Hall Sensor x1 NOVO BTN
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Voltage Rails BOM Structure Table

STGNAL Ttem BOM Structure
STATE ISLP_S1# |SLP S3# |SLP_S4# |SLP_S5# | +VALW | +V +vs | Clock For BCB part number TCBE
+5Vs Full ON HIGH HIGH HIGH HIGH ON ON ON ON For 2+2e CPU 22E@
+3VS For 4+2e CPU 42EQ
S1 (P On St d, LOW HIGH HIGH HIGH ON ON ON LOW
g;’::: +1.0VS_vecore (Power On Suspend) For EMI mount on 2+2e CPU 22E_EMI@
SvALH +VCCCORE S3 (Suspend to RAM) Zow Low | HIGH | HIGH on oN oFF oFF For EMI mount on 4+2e CPU / 2E_EMIE
o rvecer 54 (S d to Disk, LOW LoW LOW HIGH ON OFF OFF OFF Tor pis A ( ( B\IR@
B+ +3VALW +2.5v +1.0V_vCesST (Suspend to Disk) For UMA SKU \ \ A\ | udak
11 svaw +1.0VS_vceIo S5 (Soft OFF) Low Low Low Zow on OFF oFF oFF For NV GC6 \ 1\ G260
. +1.8VS For NV NoGCé (Reser{\\)\ \ \ |_NoGcer
State +1.0VALW +0.6VS For CIZV0 MB 17\ \\\ CI12V0e
Function K42/V720-14 /7205-14 (New) Function K42/V720-14 /7205-14 (New) For CIZS0 MB (1f p) C1zs0¢
Port 1 WiGig Port 1 USB2_External_Port (Type-C) For W/ _DR/HOMY MUX ¥ MUX@
Port 2 WLAN Port 2 USB2_External_Port (USB3) ::” W/p’HDimDKI X _gip gz}(;mx@
or
Port 3 Thunderbolt Port 3 USB2_External_Port (10 BD) QN( N\E ;{
= = | 2o WO\ HDMI\ re-driver NoLS@
Port 4 Thunderbolt Port 4 /A
kel o - f7ox W/\ NUX , WD HDMI re-dirver MUXNoLS@
o Port 5 NGFF_55D_Lane3 USE 2.0 Port 5 Camera W/OW _W/O HDMI re-dirver NoMUXNoLS@
o o o o POIE20/3.0 Port 6 NGFF_S5D_Lane2 Port 6 Finger Print RO% WL/ “ammera support CMOS@
o NGFF_SSD_Lanel Port 7 NGFF_BT NS _WIN10 cammera support NOCMOS@
83 ° o o NGFF_SSD_Lane0 Port 8 N/A FOr—W/ KB Back Light KBLQ@
X Port 9 DGPU_Lane 1 Port 9 N/A "Por W/O KB Back Light NOKBL@
s5 sa/ac o 1o X X Port 10 DGPU_Lane 2 Port 10 N/A For Thunderbolt TBT@
Port 11 DGPU_Lane 3 Port 1 Type-C_External_Port For Fingrt Print SKU FP@ <
For ESD t Fingrt Print SKU FP_ESD
S5 $4/ Battery only o X X X Port 12 DGPU_Lane 4 Port 2 UsB3_External_Port 2 Sonn o Por- Pn >_ES0e
- Use3 E P For Intel WiGig Card SKU WiGig@
S5 S4/AC & Battery s USB 3.0 Port3 _External_Port For Nationz TCM SKU TCM@
don't exist X X X X SATA L Port 4 CardReader For EMI mount on TCM/TPM SKU TCM_EMI@
Port 1B N/A Port 5 N/A For Infineon/Nuvoton TPM (Reserve) TPMQ@/QTPMQ@
Port 2 N/A Port 6 N/A For No TCM/TPM SKU NOTPMQ@
SMBUS Control Table For CIZV0O NO TPM X4E VO_NOTPM@
For CIZSO NO TPM XAE S0_NOTPM@
Thermal For Thermal Sensor (Reserve) THMQ
SOURCE VGA BATT CHARGER SODIMM Sensor Touch Pad Touch Screen PCH TypeC-PD [ G oseie 2z se For Intel DCI Debug BeTe
SR2ZW_13_7100U For Debug Card DeBugQ@
i | veess X v v X X X X X v ( 0 i 5e
Ecismeic»(z - SRezU_I5_7200U oMl L0900 For ESD mount on CIZV0 HDMI SKU HDMI_ESD@
EC_SMB_DA2 NPCE388 \" X X X Reserve X X Vv X\\ D hoonzion '@ D So0oRa 4-Ra@ For EMI mount component EMI@
PC;-{ SMiB K xS N_I7_7500U SRezv_17_7s00u For EMI un-mount component QEMIQ
PCH_SMB_DATA| ECSUS X X X V X X X % (( X \\ For ESD mount component ESD@
[] L gamncree fie For ESD un-mount component @ESD@
pasas | ron X X X X X X Reserve PONEEIN B, o T et corperet =0
D Sonoaame e For RF un-mount component QRFQ
s |t | X X X X X v x| N/ LD, For T Comnestor o
— -~ oxaa [] Llpincrefie For VRAM X76 BOM X76@
rite 3
Address Read 0X9E 0XA3 0X4C 0x2¢c /l ] \\ 0X38 QLYHI7.7500U For Hynix 2G VRAM H2G@
AN For Hynix 2G VRAM (Rl P/N) H2G_R1@
For Hynix 2G VRAM (R3 P/N) H2G_R3Q
For Micron 2G VRAM M2GQR
For Micron 2G VRAM (Rl P/N) M2G_R1@
For Micron 2G VRAM (R3 P/N) M2G_R3@
For Samsung 2G VRAM S2GQR
For Samsung 2G VRAM (R1 P/N) S2G_R1@
For Samsung 2G VRAM (R3 P/N) S2G_R3Q@
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+SVALW
(11000mA)
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+3V_Display
(3765mA) {1000mA)

+5VDDA_CODEC
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REIED > Mo
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> o > POVRASH @
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i
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>
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- Cmr
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[AAX05-PWR Sequence_SKL-U22_DDR3L_Volume_NON CS]

G3->S0

S0->S3

so/ ->S0

S0->S5

+3VL_RTC

tPCHO1_Min : 9 ms

+3VL_RTC

SOC_RTCRST#

SOC_RTCRST#

B+ B+

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

EC.ON tPCHO4_Min : 9 ms EC_ON
+5VALW/+3VALW/+3VAL! Pull-up to DSW well if not implemented. +5VALW/+3VALW/+3! DS
PM_BATLOW# PM_BATLOW#

PCH_PWR_EN (SLP_SUS#)

+3V_PRIM

+1.8V_PRIM

EXT_PWR_GATE#

If EXT_PWR_GATE# Toffmin is too small, Pwr

+1.0V_MPHYPLL

gate may choose to completely ignore it

+1.0V_PRIM_CORE /0V_PRIM_CORE
===« tPCH34_Max : 20 ms /\
+1.0V_PRIM CHOS_Min :200us 7 " +1.0V_PRIM
svsackt S Y s s SUSACK#
tPCHO2_Min : 10 ms
PCH_DPWROK PCH_DPWROK
tPCHO3_Min : 10 ms
eceswRST* e EC_RSMRST#
=== tPLT02 Min : 0 ms Max : 90 ms
ACPRESENT S AC_PRESENT
ON/OFF ON/OFF
tPCH43 Min : 95 ms
PBTN_OUT# - PBTN_OUT#
linimum duration of PWRBTN# assertion = 16mS. PWRBTN# can assert before or after RSMRST#
PM_SLP_S5# I PM_SLP_S5#
tPCH18_Min : 90 us
ESPI_RST# ESPI_RST#
PM_SLP_S4# PM_SLP_Sa#
SYSON SYSON

+1.0V_VCCST/+1.0V_VCCSFR

+1.35V_VDDQ/+1.35V_VCCSFR_OC

+1.0V_VCCST/+1.0V_VCCSFR

PM_SLP_S3#

SUSP#

+1.0VS_VCCSTG

tCPUO04 Min : 100 ns

PM_SLP_S3#

SUSP#

+1.0VS_VCCSTG

+1.0VS_vCCIO

+5VS/+3VS/+1.5VS/+1.05VS

e —————————— CPUT0 Min : 1 ms N
+1.0VS_VCCIO
T <=1
+5VS/+3VS/41.5VS/+1.05VS <=10msec >
EC_VCCST_PG \ \ \> ‘
VR_ON \/ ‘
1CPU19 Max : 100
SM_PG_CTRL |

+0.675VS_VTT

tCPU18 Max : 35

EC_VCCST_PG
VR_ON
SM_PG_CTRL

__T/.(__\_\{cpmq}n\: 1ms
\

+0.675VS_VTT

+VCC_SA

+VCC_CORE

+VCC_GT

VR_PWRGD

PCH_PWROK

= A
+VCC:GT \)\)&
VR_PWRGD Ql(/-\f ( \E’Pw/emin ‘0ns
PCH_PWROK >
H_CPUPWRGD f\\ \>

SYS_PWROK @ \ \ \\ > [
SUS_STAT# / / \\))

SOC_PLTRST#

‘ H_CPUPWRGD

SYS_PWROK

]

SUS_STAT#

11

SOC_PLTRST#

+1.35V_VDDQ/+1.35V_VCCSFR_OC
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o o
1 \ o.4uFff \ [ ) ( ) { o1 ) vrf \
DP 4+ ' oP H DF I
it it
rv
100K
AL O-tuF Aug  OIF] AIXN wicig
ir " AFE 100K
e o _
DP MUX] M CPU
cPU cPU
cPU i Peam N
LDMITX 0 ohm g% HDMITX HDMITX 0 ohm Qohm  OuF “ HDMITX " HOMITX (0 ohm P — 0 HDMITX 0 ohm Oohm  Domm
—= —— Y
v HOMI HDMI sV vV EY
Direar 22¢ higl HOMI
ooc 22 pDe R oo ﬁﬁ.ik HOMI frreeey 0ohm | ppc Re-Driver 62.3( HOMI oo izz,:x DOC 0 ohm #ux HOMI pDC 0ohm | ppg [5
PSBAO7A Corm PSBA0TA Conn. Conn. w Conn.
HPD HPD HPD HFD Ochm | HPD HFD HPD 0 ohm HPD 0ohm| HPD Wﬁ,_ri
\___J \___/ \ J \ _J __/ —/ \——/ "/  — 9_2"'(
With WiGig & HOMI Re-Driver Without WiGig , Mount HDMI Re-Driver With WiGig , No HDMI Re-Driver ( Without WiGig , Unmount HDMI Re-Driver
WiGig@ , LS@ WLAN@ . LS@ WG@ , NoL3@ , WGNoLS@ WLAN@ , NoLS@ , NoWGNoLS@
1
UCIA @ SKLU
E55
<27> GPU_DP1_NO P——————————————F=2{ DDH_TXN[0] EDP_TXNO <265
<27> CPU_DP1_PO F——————————F23{ DDI1_TXP[0] EDP_TXPO  <26>
<27> CPU_DPI_Ni F————————F=5{ DDIT_TXN[1] EDP_TXN1 <265
<27> CPU_DP1_P1 F25 DDI1_TXP[1] EDP_TXP1  <26>
VS AR-LP <27> CPU_DP1_N2 53| DDIT_TXN[2]
<27> CPU_DP1_P2 F——————F&5{ DDIT_TXP[2] ebpP
<27> CPU_DP1_N3 F——————=={ DDIT_TXN[g]
<27> GPU_DP1_P3 p——————"""- DDI1_TXP[3]
c50
" <33> CPU_DP2_NO F——————————F251 DDi2 TXN[o] 001 EDP_AUXN <265
RT1_1 ,\JQI@Q 2.2K 0402 5% DDPB _CTRLDATA <33> CPU_DP2_PO ggg DDIZ_TXP[0] EDP_AUXP <26>
<33> CPU_DP2_N1 f————————————5=5{ DDI2_TXN[1
This signal has an integrated weak pull-down DPMUX 335 GPU_DP2_P1 S R ¥op_pisp_uriL [E%2
20 K ohm When this signal is for HDMI/WiGig < CRUDP2N2 [ Bso| DD2.TXNI2| G50 DDI_AUX DN <27
<33> _DP2._| F——————————5=7 DDI2_ TXP[2] DDI1_AUXN i _AUX DN <27>
sampled high, the Digital Display Port B will be <33> CPU_DP2_N3 D31 ooi2 TxNi3) DDITAUXP [Heog DDITAUX OP <275 __| AR-LP
detected. <33> CPU_DP2_P3 DDI2_TXP[3] DDI2_AUXN |25 DDI2_AUX DN <33>
DDI2_AUXP 546 DDI2_AUX_DP  <33> DP MUX
LAY SIDEBANDS RSVD [~Ege
) DOPE CTRLDATA feve o CPU_DP1_HPD  <27> From AR-LP
< Compensation PU For eDP > GPP_E13/DDPB_HPDO [ CPU_DP2_ HPD  <33> From DP MUX
GPP_E14/DDPC_HPD1 . o
0VSVCCI0 133> GPU_HDMI GLK GPpE19DDPD HPD2 K8 TBT CIO PLUG EVENT# R2 RC61 1 @ ~ 2 00201 5% ] g7 Gio PLUG_EVENTH <828
o HDMI DDC (Port C) <11.33> CPU_HDMI_DAT GPP_E16/DDPE_HPD3 45 EC_SCH#  <11,39>
GPP_E17/EDP_HPD EDP_HPD <26> From eDP
aes e <26> TS_I2C_RST# EDP_BKLTEN (12 ENBKL  <26,39>
10F20 EDP_BKLTCTL [~g73 INVEWM 26>
PCH_ENVDD  <26>
Trace width=20 mils, Spacing=25mil, Max length=100mils EDP_VDDEN -
uciD @ SKLU
5, PECI rdquira 18 mils g other signals Rev 10
D
39> H_PECI Cl Aé%c SQEFRR#
<
H_PROCHOTZ R C65,
<ss= HPROGHOTY S Rt =T Ge3q) ProcHote e
A83d sktocok 861 - ko < PU/PD for CMC Debug > +1.0VS_VCCIo
c cromse PROC_TCK ["Bgy SOC_XDP_TDI
a2 BPM#0] PROC_TDI [agq ocxoFTo0 @ @ Tt
883 | BPM#(1] PROC_TDO |"cep OC_XDP_TMS @
BPM#(2] PROC_TMS T T2 § "
cag ] pEmel oS FRets pESY OC_XDP_TRST# SOC XDP TDO  RC18 1 DRIR 2 51 0402 5%
GPP_E3/CPU_GPO PCH_JTAG_TCK [-Bos ekl 9@ T
GPP_E7/CPU_GP1 PCH_JTAG_TDI o
B Crb Ba/cPU Gre Pol TAG TDO [ A28 Do CPU_XDP TCKO _RC14 1 DRIR 2 51 0402 5%
GPP_B4/CPU_GP3 PCH_JTAG_TMS [Gg7 S
HE7 A8 640519, EBU BORHESP AT16 PCH_TRST# "A59 cPuXoPTCKo _*® @ T4
RC8 2 1499 0402 1% _ PCH OPIRCOMP AUT6 | PROC_POPIRCOMP JTAGX
e RC9 2 % 1 49.9 0402 1% _ EDRAM OPIO_RCOMP HE6 BSE’EDEL?OCSPMP
b RC10 2 1499 0402 1% __EOPIO_RCOMP HEs | OF e o
% Rounting length maximum of 100 mil. 40F20
ounting length maximum of 100 mils KBL-U_BGAT356
+1.0V_vCeST
+1.0VS_VCCIO 11
; IAAA <] VCCST_PWRGD  <10,39>
RS
A
> CFG4 <17>
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Interleaved Memory

ucie sk ucic SKey
9
AL7y Us3
A boRo_pajo] DDRO_CKN[0] [Rvss <18> DDA B D[0..15] Interleave / Non nterleaved 745 DDA B CLKEO
ANGS | DDRO_DQI1] DDRO_CKP[0] [“uss - DO BoLker  <ion
‘NG9 | DDRO_DQI2] DDRO_CKN|1] [-ATs5 DDR1 D DoRpCiie <x
AL7] DDRO DOl i% DDRO_CKP[1] DDR1_DG DDR_B_CLKT DDR B OLKI <185
AL X 56 - - e
DDRO_DQ[5] DDRO_CKE[0]
ANZH boRo Dals] DDRO_CKEI1] s DDR1_CKE[D] [-APoe—DoR-B-CKED DDR B CKEO <185
‘AR70| DDRO_DQ[7] DDRO_CKE[2] [Av56 DDR1_CKE[1] o DDR B GKE1  <i8>
‘AReg | DDRO_DQl8] DDRO_CKE[3] DDR1_CKE[?] [-aPas T
Ane3 ! boRo Dals] Uds DDR1_CKE[3] = @@
DDRO_DQ[10) DDRO_CS#{0]
i el Sl s el = ik mean
o Anes| boro ba1a) boRo_ooT(1 R DDR1-0DT0] DDR B ODTT DR BO0T <18 9
AUBg | DDRO_DQI14] DDR1_0DT[1] DDR B ODT!  <i8>
DDRO_DQY[15] DOR3L/ LPDOR3/ DORS
DDR0_MAISIDDRO CAATOJDDRO Al £853 <16> DDR_B D[16.31] DDRSL F00R)/ O0M Y48 0D B MAS
Intereave / Non-ntereaved DDRO_MA[9)/DDRO_GAA[1/DDRO_MA(9] [Bace DDR1_MA[5/DDR1_GAA[O/DDR1_MAIS] AR50 —BDR B MAG
DDRO_DQ[16)/DDR0_DQ[32] DDRO_M DoAY CAA[2)/DDRO_MA[6] [Ays2 DDR' MAIQJ/DDN CAA[1)/DDR1_MA[S] |"BA48 DDR B MAG
DDR0_DQ[17/DDRO_DQI33] DDRO_MA8/DDRO_CAA[3/DDRO_MAIS] gwee DDR{_MA[G/DDR1_CAA[2JDDR1_MAI6] [BR4s DDA & MAS
DDRO_DQ[18/DDR0_DQ[34] DDRO_MA[7)/DDRO_GAA[4/DDRO_MA[7) |- DD MAIS/DDR1- GAN/3/ DRI ViAls | 248 DD
DDRO_DQ[19/DDR0_DQ[35] DDRO_BA[2)/DDR0_CAA[5)/DDRO_BG[0] [ V5554 DDR1_MA[7//DDR1_CAA[4/DDR1_MA[7] % g&;
Sorio Doize/0R0 DOkY oD MAfL/ 0080 CANGIODRD ALY [Enes e e e —_—
DDRO_DOI22/DDRO D38 0RO MAL15)/DDRO. CAALBYDDRO AGTS PRass DD 1AL {/DDRT GANGDDRT MAL EANSS Do - At oR B ACTE 18
R 1 R0_MA[14)/DDRO_CAA[9]/DI Gl1] DDR1_MA[15)/DDR1_GAA[8) DI CT: 3——:8 X <18
DDRO_DG{24)/DDRO_DQJ40] DDRO_MA[13)DDRO_GABIO}DDRO_MA[13] [ a0 BORT WAL /DDAt GAAIS/DDR! () |-AsZ ODF B EGT DDRBBG!  <18-
DRO_DQ[41] RO DDRO_GAB[1)/DDRO_MA[15] | DDR1_MA[13/DDR1_GABIOJDDR1_MA[13] |-AY43 DDA B MATS
DDRO0_DQ[26]/DDR0_DQ[42] DDR0_WE#/DDRO_CAB[2]/DDR0O_MA[14] e DDR1_CAS#DDR1_CAB[1}/DDR1_MA[15] %%
DDR0_DQ[27)/DDRO_DQ[43] DDRO_RAS#/DDR0_CABI3/DDRO_MA16] [AUzs DDR_WE#DDR1_CABI2/DDRT_MA(14] | AWiaz DDA b Ats
DBRO-DAZBORS DA SBRD 1A DDRD CABSIODR0 WA |t O Dr BA0DDrT o L LL U
DDRO_D! DDRO_DQ[46] DDRO_BA[1)/DDRO_CAB[6)/DDR0_BA[1] | ;;3 <18> DDR_B\D[32.47) O— DDR1_MA[2)/DDR1 [S/DDR1_MA(2] %‘% s
N DDRO_DQ[31)/DDR0_DQ(47] DDRO_MA(10}/DDR0_CAB[7)/DDRO_MA(10] [-8g50 DDR1_BA[1)DDR1 Chal EJ/DDm BA[1] [awas bR B MATm —L__> DPRBBA1 <i&> e
DDRO_D( DDR1_DQ[0] DDRO_MA[1}/DDRO_CAB[8)/DDRO_MA[1] [Ays0 DDR1, MAHD}/DDM _CABY[7] m MA[H) ["AY46 _ODR B MAT
DDR1_DQ(1] DDRO_MA[0/DDRO_CAB[9)/DDR0_MA[0] [ DR1_MA[1)/DDRT OAE[E] R1_MA(1] "BAZ6 DDR B MAQ
DDR0_DQ[34/DDR1_DQ[2] 3A50 DDA 1 MAG/DDRI-GABIS/ DDA MalD) |- A4 DDA
DDR1-DQ[3] DDRO_MA[3) [
DDRO_DQ[36)/DDR1_DQ[4] DDRO_MA[4] [ 55720 DDR1_MA[3] Sﬁﬁ gg; g m\i
DDR0_DQ[37/DDR1_DQ[s] DDR0_DASNIO] [wmge DDR1_MA[4]
om0 Base BRI bas! DoRe DasKl) [ATes 40]D1 Intriave Noriereaved
DDRO_DQ[40)/DDR1_DQ[8] ooRo_base 270 41 DDR1_DGSNI0/DDAO DASN(2| |-AHigs BOA5-Bas0
DDRO_DQ[41//DDR1-DQ(9] 42)/DDR1_DQ[26 DDR1_DQSP(0)DDR0_DASPI2] |"AGE9 DDR B Das#T
42]/DDR1_DQ[10 Intereave / Non-ntereaved 43/DDR1_DQ[27 DDR1_DQSN[1/DDR0_DQSNI3] [“AG70 DDA B DAST
DDRO_DQ[43)/DDR1_DQ[11 DDRO_D 0_DQSN[4| 44)DDR1_DQ[28 DDRI_DOSPI1/DDR0_DOSPI3] ~Afies —bbr-s Dasiz
DDRO_DQ[44)/DDR1_DQ[12] DDRO_DQSP[2//DDRO_DQSP(4] DDR. R1_DQ[45]/DDR1_DQ[29) DDR1 I SNI6] "AR65 DDR B D@2
DDRO_DQ[45)/DDR1_DQ[13 DDRO_D 0 DGSN[S) \—DDOR B D47 AP30| DDR1_DQ[46)/DDR1_DQ[30) DDRY_DQSP uurw - DasPle ["ARGT DDA B DOSH
DDR0_DQ[46)/DDR1_DQ[14) DDRO_DQSP(3)/DDRO_DASPIS) DDR1_DQ[47)DDR1_DQ[31 DDR1_D( DOSN[7] ["ARG0 DDR B DOSE
DDRO_DQ[47/DDR1_DQ[15] DDRO_DQSN[4)/DDR1_DQSN[0] <18> DDR_B_D[48.63) < wmp DDR_B_D48 AU27 DDR1_DQSP| UUHU,DOSPW AT38 _DDR B DQS#4
DDRO_DQ[48)/DDR1_DQ(32) DDRO_DQSP[4)/DDR1_DQSP(0] N\ DDR B Dag_AT27 | DDR1_DQ[48) DDR1_DASN[4)/DDR1_DASN[2] "AR38 DDR B Doss
DDR0_DQ[49)/DDR1_DQy33] DRO N[ K\—00r & D50 AT25 | DDR1_DQl49 DDR1_DQSP[4/DDR1_DASP[2] ["AT32 DDA B DASFS
DDRO. DDR1_DQ(34 DDRO_DQSP(5)/DDR1_DQSP[1 N DDR_B D51 _AU25 | DDR1_DQIS0] DDR1_DX 1_DQSNI3] "AR37 DDR B Dass
DDR0_DQ[51)/DDR1_DQ(35) DDRO D 1-DQSN]4) DR B D52 APa7 | DDR1 DQ[51 DDRY_DQSP(5)/DDR1_DASP(3
DDR0_DQ[52//DDR1_DQy36) DDRO_DQSP(6/DDR1_DASP[4 K\—00r & 05 ANa7 | DDR1 DQf52 AR25 DDR_B DQS#6
8 DDRO_D! DDR1-DQ[37] DDRO_DQSN[7)/DDR1_DASN[5] N DDA B D54 AN25 | DDR1.DQIS] DDR1_DQSNI6] "ARz7 DDR B Dase ¢
DDRO_DQ[54)/DDR1_DQ(38] DDR0_DQSP[7)/DDR1_DX T A DDR_B_D55 AP25 | DDR1_DQ[54] DDR1_DQSP[6] ["AR22 DDR_B_DQS#7
DDRO_D! DR1_DQ[39) N DDR B D56 _AT22 | DDR1_DQ[S5) DDR1_DASN[7] "AR21 DDR_B_DQST
DDRO_DQ[56)/DDR1_DQ[40] DD [\___oDR 8 D57 AU22 | DDR1.DQISE) DDR1_DQSP[7) FAN43 DDA B ALERTE DDR_B ALERT# <18
DDR0_DQ[57)DDR1_DQ[41 [\__00R 5 0s6_Auz1 | DDR1.DAI57 DDRT_ALERT# PAp43 DR B PARITY DDRB_PARTY  <1os
DDR0_DQ[58)DDR1_DQ42) ooRCH- A [\——00R 5 Dso_AT21 | DDR1.D(5E DDR1. PAR ["ATY3 DDR DRAMASTE DDR DRAMRSTH <16
DDRO_D DDR1_DQ[43] DI N DDR_B_D60 AN22 DDR1_DQ[59] DDRCH-B DRAM_RESET# ["AR18 _SM_RCOMPO b
DDR0_DQ[60)/DDR1_DQf44) DDI B [N\——ooR B 061 DDR1~DQ[60) DDR_RCOMP(0] [-ATT8 SV RGOWPT
DDRO0_DQ[61}/DDR1_DQ[45) DDR\_VREF_DQ +0.6V_B_VREFDQ  <18> DDR. *DSE AP21 | DDR1_DQ[61 DDR_RCOMP(1] "AUT8 sM RooMPZ
DDRO_D( DDR1_DQ[46] 20F20 ry e i \__DDR B D63 _AN2i | DDR1_DQI62) 30F20 DDR_RCOMP[2]
DORO-DalayBBRIDaN A\ oR XITNGNTL Trace width/Spacing >= 20mils DRI~ DAIBS)
KBL-U_BGA135 KBL-U_BGA135
BEY
RC20
i 470_0402 5% L
«
DDR_DRAMRST#
DDR_B_DQS#0 <> DDR B DQSH0.7] <18 DDR_B_MA[0..16]  <18> n )
—__ooRBoOGSH ]
/\ DOR_B_DGS#2 == ccos ESD@
DOR B DOS#3 5 [ 100p_o402_s0v8s
Q cctot @thmuazauvK'\ T obRBoDosk -
DOR_B_DGS#5
( ez —__ooRBoOGSHK
e vee DDR_B_DQS#7 / Close to CPU
DDR PG CTRL
A P> DDR_B_DQS[0.7] <185
> DDRVIT PG OTAL <50 —
o DDR B DQsZ
4AURTGA{SE 7 SO DDA B DGS8 SM_RCOMPO AC16 1 2 121 0402 1%
DDR B DOsé 5 SM_RGOMPY RGT7 1 5
DDA B DGSS /] SM_RCOMPZ
—__ooRBOGSS
A T DoRBOGS A
DDR_VIT_CNTL to DDR VTT supplied ramped <35us
(tcPU18)
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SMLOALERT# (Internal Pull Down):

eSPl or LPC

0 = LPC is selected for EC ==> Default

Deciphered Date

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS, INC. AND CONTAINS CONFIDENTIAL

UCIE @ SKL-Y — 1 = eSPl is selected for E’\
SOC S| AV2 T SHBUS, S R7 CH_SMB Cl
Pl CLK PCH SMB_CLK
06 SPI SO AWs | SPI0_CLK GPP_CO/SMBCLK FRe—pCH aMB BATA 1 ; pCH_sMB CLK  <1g- SMB \)
SOC SPLSI Avg_| SPI0_MISO GPP_CI/SMBDATA ITR15 SN <% (Link to DDR)
206 SP o7 AWa | SPIo_MOSI GPP_C2/SMBALERT#
SPI0_102
SOC_SPI_ 03 AUA | RO SOC SMLOCLK
SOC _SPI cs#0__AUB | SPI0.103 GPP_CY/SMLOCLK [y S5C SMLODATA \\)
AUz | SPlo_CSo# GPP_C4/SMLODATA W
AU SPlo_Csi# GPP_C5/SMLOALERT#
SPlo_Cs2# W3 EC SMB Ck2
GPP_C6/SMLICLK [~ya—E& aME TAS EC_SMB_CK2 <22,39,4 \/
SPI-TOUCH GPP_C7/SML1DATA EC_SMB_DA2 <22,39,4 Li U, Thermal s. AR-1]
GPP_B23/SMLIALERT#PCHHOT# A7 AN (rhemmat Sensor, )
GPP_D1/SPI1_CLK \vi
GPP_D2/SPI1_MISO
GPP_D3/SPI1_MOSI
GPP_D21/SPIT_IO2 AY A
GPP_D22/SPI1_103 GPP_A1/LADO/ESPI_IO0 PC_ADO  <39,41>
<6,28> TBT_CIO_PLUG_EVENT# heez 2 e GPP_DO/SPI1_CS# Lee GPP_A2/LAD1/ESPI_IO1 SQ PC_AD1  <39.41>
R L R R R T IS GPP_A3/LAD2/ESPI_I02 [AV; LPC_AD2 <39,41>
: For WiGig CLNKS GPP_A4/LADI/ESPI_IO [ LPC_AD3  <39,41>
: @3 : GPP_A5/LFRAME#/ESPI_CS# LPC_FRAME# <39,41> EC
:  <36> Wigig_CLK G5 |CLCLK & GPP_A14/SUS_STATH#/ESPI_RESET# 3 ToM_EMI@
+  <36> Wigig DATA G5 CLDATA ¢ A
<36> Wigig RST# CLRST# ¢ Al@ 2 22 0402 5%
®eescsccscscccsccccscssscsscscscsccscsscsnne GPP_A9/CLKOUT_LPCO/ESPI_CLK - CLK_LPC_EC  <39>
KB RST# AW13 PP_AT0/CLKOUT_LPC1 > CLKLPC_TPM <41>
<10> KB_RST# < |————>"——""""- GPP_AO/RCIN# GPP_A8/CLKRUN# PM_CLKRUN# R <41>
<39,41> SERIRQ SERIRQ AY11 | Gpp_A6/SERIRQ 50F 20 d clock signal not being used must be left
§ associated clock buffer must be disabled
KBL-U_BGA1356 elR Management Engine (IntelR ME) FW.
RPC1, RPC3 and RC30 are close to UC3 \\)_j
< SPI ROM - 8M > +3VALW
RPC1_EMI@ EMI@
SOC SPISO 8 SOC SPI SO 0 R ucs /A RPC3
SOC SPISI 7 SOC SPISI 0 R SOC SPI CS#0 1 SOC SPI CLK 0 R 8
SO0C SPI CLK 6 SOC SPI CLK 0 R SoC SIS0 0 R 2] /S8 Ve \\ Soc sPI 03 0 R SOC SPISIOR 7 ATl
From SOC SOC SPI 103 5 SOC SPI 103 0 R SOC sPI 102 0 R__3 | DO SOC SPI CLK 0 R SOC_SPI_CS#0 6 —ab <o From EC
47| WP | \Jsoc spI sl o R SOC SPISO 0 R 5 4 EC_SPI CS0#  <39>
— EC_SPLMISO <39>
33_0804_8P4R_5% MV _SPL|
33_0804_8P4R_5%
SOC SPI 1021 @2 _SOC SPI 02 0 R
RC30 33_0402_5% /]
+3VS
o)
gvs SOC SMLOCLK ___RC28 1 2 499 0402 1%
SERIRQ RC25 2 1 8.2K 0402 5% SOC_SMLODATA RC29 1 . A ~_2 499 0402 1% |
PM_CLKRUN# RC31 1 2 8.2K 0402 5%
RPC2
Follow 543016_SKL_U_Y PDG_2_0 EC SMB CK2 1 8
EC SMB DA2 2 7
PCH SMB DATA 3 6
"PCH_SMB CLK 4 5
1K_0804_8P4R_5%
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>

< HD AUDIO >
RPC4
<38> HDA_BITCLK_AUDIO | 3 hen Bl Ols
<38> HDA SYNG_AUDIO .
<38> HDA_SDOUT_AUDIO | 6 HDA SDOUT
A2
33_0804_8P4R_5%
EMI@

< To Enable ME Override >

RC116 2 ~ g A 1_0 0402 5% HDA SDOUT

<39> ME_EN >

N

UCiG @

SKL-U

YNC
IT CLK
DOUT

<38> HDA_SDINO ~HDA SDINO Bhet

S[o[olo

>[>>>

<38> HDA _SPKR HDA SPKR AWS

OQW>»00W> WPBPmPB>0000 WP»0000m>

AUDIO

HDA_SYNC/I2S0_SFRM
HDA_BLK/I280_SCLK
HDA_SDO/I2S0_TXD
HDA_SDI0/I12S0_RXD
HDA_SDI1/I1281_RXD
HDA_RST#/1251_SCLK
GPP_D23/I2S_MCLK
1281_SFRM

1281_TXD

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

GPP_D19/DMIC_CLKO
GPP_D20/DMIC_DAT,

GPP_D17/DMIC_CL!
GPP_D18/DMIC_DATA

Rev_L10

GFP_G7/SD_WP

GPP_A17/SD_PWR_EN#/ISH_GP7 :ggg

GPP_A16/SD_1P8_SEL

sp_rcomp 257

app_Fos 4718

70F 20
q SKL-U
Rev_1.0
csi2
37
CSl2_DNo CSI2_CLKNO [g37
CSl2_DP0 CSI2_CLKPO [-&gp
CSl2_DN1 CSI2_CLKN1 g3
CSl2_DP1 CSI2_CLKP1 [~gog
CSl2_DN2 CSI2_CLKN2 [g59
CSl2_DP2 CSI2_CLKP2 [-@og
CSl2_DN3 CSI2_CLKN3 [5og
CSl2_DP3 CSl2_CLKP3
cslz_DNa 2 coMP j}s
CSl2_DP4 GPP_D4/FLASHTRIG
CSl2_DN5
CSlI2_DP5 EMMC
CSl2_DN6 P2
CSl2_DP6 GPP_F13/EMMC_DATAO [~Apy
CSl2_DN7 GPP_F14/EMMC_DATA1 3
CSl2_DP7 GPP_F15/EMMC_DATA2 [-A\3
GPP_F16/EMMC_DATA3 [~&yy
CSl2_DN8 GPP_F17/EMMC_DATA4 [-R\o
CSl2_DP8 GPP_F18/EMMC_DATAS [~Rypa
CSl2_DN9 GPP_F19/EMMC_DATA6 f
CSl2_DP9 GPP_F20/EMMC_DATA7
CSl2_DN10 ™
CSl2_DP10 GPP_F21/EMMC_RCLK Avia
CSl2_DN11 GPP_F22/EMMC_CLK [Zpg
CSl2_DP11 GPP_F12/EMMC_CMD
9 OF 20

emmc_rcomp AT

KBL-U_BGA1356
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Note: Any differential clock pair not being used must be left as

SOC_XTAL24 IN R

SOC_XTAL24_IN

RC55

1 2
2EEME

33_0402_1%

- - > " uctJy SKL-U
no connect and its associated clock buffer must be bled by 2 v io SOC XTAL24 OUT R 1 SOC XTAL24 OUT 2
means of the IntelR Management Engine (IntelR ME) FW. CLOCK SIGNALS RC56  22EEMI@  33_0402_1% 1M_0402_5%
+3vs <19> CLK_PEG_VGA# D42 | - koUT PCIE NO
bGPy [ <19> CLK PEC_VGA VGA CLKREQE Ag?g CLKOUT PCIE_PO :Jo%onpsm
<19>  VGA_CLKREQ# GPP_BS/SRCCLKREQO#
RPCE
B42
. <36> CLK_PCIE_WiGig# CLKOUT_PCIE_N1 !
3 L e WiGig (KEY E) [ <36> CLK_PCIE_WiGig ST R A CLKOUT PCIE P1 CLKOUT_ITPXDP_N :g:g No
5 3 WiGioGLK REQH <386> WiGigCLK_REQ# GPP_B6/SRCCLKREQ1# CLKOUT_ITPXDP_P 3R
iGigCLK REQ# _
3 4 KB RST# < KB_RST# <8> <36> CLK_PCIE_WLAN# 241 cLkouT PCIE N2 GPDgISUSCLK [BATZSUSCLK SUSCLK  <36> < H
10K_0804_BP4R_5% NGFF BT (KEY A) [ <36> CLK PCIE WLAN WIANGLK REGE _AT8 | CLKOUT PCIE P2 E37 _ SOC XTAL24 IN R 2 ‘:ﬁ
A BT <36> WLANCLK_REQ# GPP_B7/SRCCLKREQ2# XTAL24_IN E35—8 00 XTAL24 00T R 4 g
D40 XTAL24_OUT H
9] CLKOUT_PCIE N3
A?‘:SE CLKOUT PCIE_P3 XCLK_BlASREF [-E42  XCLK BIASREF
GPP_B8/SRCCLKREQ3# AMI8  SOC RTCX!
RTCX1
B40 AM20 _SOC_RTCX2
SSD (3;) EtHE}EggS“ A40 gtigﬂ?gggm RTCX2 <\24—Muz Crystal Specifications
375 SsDCLK REGH SSDCLK_REQ# AUS /SRCGL AN18 _SOC_SRTCRST#
- GPP_BO/SRCCLKREQ4# SRS [AMT6EC CLEAR CMOSY Parameter Symbol Recommended | Max/Min Condition
AR-LP <29> CLK_PCIE_TBT# e CLKOUT_PCIE N5 Freaquercy B oz =
i [ <29> CLK_PCIE_TBT TBTCLK REQE AU7_| CLKOUT_PCIE_PS Vibration Mode Fundamental
<29> TBTCLK_REQ# GPP_B10/SRCCLKREQS#
an G
100F 20 Loading Paralel resonant
Frequency Tolerance ©25C | D/f, @925C “35em @ezsc 23°C
1 osR 2 VGA CLKREQ# KBL-U_BGAT356 ermperature Seabity E <30pem o 7o
RC52 T0K_0402_5%
Aging oirr, =soom
Crystal Loading Cond 182007
1 2 VGA CLKREQ# o ——— ™
Q RC54 R T0K_0402_5% Shunt capact: el s
Drive Level o 200w Min
< PCH PLTRST Buffer > L Rs Sostor less @ezsc
1. Customers should verify that the vendor's published the
ed conditions for frequency, frecuency tolerance, temperature, cacilation mode and load
e reaperiive ot Sheer.
2 festing and £HC (FCC and ) testing
% B onent's electrical parameters in
RC42 1 @ 2 00402 5% Lot probe. loading efect. Che
sample £ sample et
important £ examine startip behavior while varying system voleage and temp:
+3VL_RTC
ucs @
TC7SHO8FUF_SSOPY
RC36 1 2 20K 0402 5% SQOC SRTCRST# SOC_PLTRST# -
q cce 1 H 21U 0402 6.3V6K <19,26,29,3667,39,41>
Close to CC64 +1OVALW
ACs7 1 2 20K 0402 5% < ]EC_CLEAR_CMOS#  <39>
X X XCLK_BIASREF. RC35 1 2 27K 0402 1%
4 ' cc7 1 H 1U_0402 6.3V6K
RC1101 2 60.4 0402 1%
[TELRpS Ty 8 SHORT BABS ] CLR CMOS (\ R
RC39 1 2 1M 0402 5% _ SM_INTRUDER# \>
Follow 546765_2014WW48_Skylake_MOW_Rev_1_0
UCIK @ Q KL-U Stuff 2.7k ohm(RC35) PU for SkyLake-U
Rev10
ele
Q ATH1 Stuff 60.4 ohm(RC110) PD for CannonLake-U
GPP_B12ISLP_SO# ["Ap{5 pwm sLp s
g e i S S
+ = s = 48
o £ RwRSTY SYS RESEW A\__B: GPD10/SLP 851 \Y16__PM SLP_S5# Tioe
<39> EC_ N15
RPC7 SLP_SUS# %wws
— SLP_LAN#
3 5 ESH BRI GPDY/SLP_WLAN# &ﬁlg B2 VA AN SLP_WLAN# <365 SOC RICX2
GPDE/SLP_A#
6 3 LAN_WAKE# <39> SYS_PWROK - N
5 4 SYS RESET# 39 PCH_PWROK GPDIPWRETNY [ BA1SPETN OUTE_ — S PBTN.OUT# <39 SOC_RTCX1 RC41 1 2 10M 0403 5%
10K_0804_8P4R_5% > PWROK GPD1/ACPRESENT |"Aj73—pM_BATLOWH . EC_VCIN1_AC_BYPASS  <22,39> 2
L vt GPDO/BATLOW# PM_BATLOW# <28> 35 368KHZ 9PF_EXSO0AMUOOBES
GPP_A13/SUSWARN#/SUSPWRDNACK 0
SJ10000SX00.
GPP_A15/SUSACK# aunt 1,2
GPP_AT1/PME# wa
WAKE# INTRUDERY |-AP16  SM _INTRUDER#
GPD2/LAN_WAKE#
A)#}é GPD11/LANPHYPC GPP_B11/EXT_PWR_GATE# ﬁm? 1 1
GPD7/RSVD 11 0F 20 GPP_B2/VRALERT# cce = ccio
6.8P_0402_50V8C 6.8P_0402_50V8C
+3VALW KBL-U_BGAT356 +3VALW
1 WAKE#
RC47 TK_0402_5% PM BATLOW# _ RC46 1 2 82K 0402 5% A4 A4
(\\> =,
i ] ]
From EC (Open-Drain) “ H H
] ]
] ]
] ]
] ]
[} 2 SYS RESET# [}
<6395 T PWRGD [ > ,RCS53 1 2 60.4 0402 1% EC VCCST PG ' *‘100[}70402750\/3‘1 ]
: 2 EC_RSMRST# :
1 H T00P_0402_50V8J H
CA47 [} 2 SYS PWROK ]
100P_0402_50V8J ] 700P_0402_508J ]
1 " PP Y
! ' Security Classification | Con|1pal Secret Data Compal Electronics, Inc.
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>

GSPI0_MOSI (Internal Pull Down):

No Reboot

0 = Disable No Reboot mode. ==> Default

1 = Enable No Reboot Mode. (PCH will disable the TCO

Timer system reboot feature). This function is useful
when running ITP/XDP.

GSPI11_MOSI (Internal Pull Down):
Boot BIOS Strap Bit
0 = SPI Mode ==> Default

1 =LPC Mode

+3VS
o

d RC83 1 \ A ~_2 49.9K 0402 1% UARTO RX
RC84 1 2 49.9K 0402 1% UARTO TX

Layout note:
Please place on EDP connector side

RC27 1 2 499 0402 1% 12C1 _SDA TS
RC32 1 2 499 0402 1% 12C1_SCL TS
RPCS

5 4 12C0_SCL TP

6 12C0_SDA TP
4 GPU_HDMI_GLK
CPU_HDMI_DAT

2.2K_0804_8P4R_5%

N

<22,23>

<40>

<22>
<36>

<40>
<40>

<40>
<40>

<26>
<26>

<6,33>
<6,33>

GC6_FB_EN

TP_INT#

GPU_EVENT#
WLBT_OFF#

UARTO_RX
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<195 PCIE_PTX_C_DRX_N11 corz_ose | 2 D22L 0u0p BavEK T E T D2t | i1 TXNISAYATR T GPP_E6/DEVSLP2
<19> PCIE_PTX_C_DRX_P11 F30PCIET1 XP 2
<19> PCIE_PRX_DTX_N12 36 XN GPP_EO/SATAXPCIEO/SATAGPO % ®
<195 PCIE_PRX DTX P12 XP GPP_E1/SATAXPCIE1/SATAGP1 .,
<195 PCIE_PTX_C_DRX_N12 - 302U 0d0g baveR 0T Doy N GPP E2ISATAXPCIEZISATAGP2 [R* . Offs HO o 2 e
<19> PCIE_PTX_C_DRX_P12 1 P |
8 0F 20 GPP_E8/SATALEDS [
e e e e ————— WLDISABLE1L# (pin 56 in M.2 2230 pinout, pin 28 in M.2 1216 SD pinout) serves as HW RF kill for the
KBL-U_BGAT356 Bluetooth radio.
When PCIE8/SATA1A is used as SATA Po DD), then T -
able 2-2 W_DISABLE1# characteristics
PCIE11/SATA1B (M.2 SSD) cannot be used\as SATA Port 1.
11 Characteristic Description
- ~ Internal pull up resistor min 100 kohm, max 200kohm
Function K42/V720-14 /7205-14 (New) Function K42/V720-14 /7205-14 [New) T re— PP
Port 1 WiGig Port1 USB2_External_Port [Type-C) VIH for De-asserting min 1.26V, max 3.3V or float (not connected)
Port 2 WLAN Port 2 USB2_External_Port (USB3)
Port 3 Thunderbolt Port 3 USB2_External_Port (10 BD) 2.2.2.1 M.2 Bluetooth HW RF kill
Port 4 Thunderholt Port 4 A W_DISABLE2# (pin 54 in M.2 2230 pinout, pin 63 in M.2 1216 SD pinout) serves as HW RF kill for the
Bluetooth radio.
Port 5 NGFF_S5D_Lane3 USB 2.0 Port 5 Camera Asserting W_DISABLE#_2 signal will result in a complete shutdown of the Bluetooth part. The result
. - - from the user perspective is similar to removing the Bluetooth device from the laptop.
Port 6 NGFF_S5D_Lane2 Port 6 Finger Print
PCIE2.0/3.0 Table 2-3  W_DISABLE2# characteristics
NGFF_S5D_Lanel Port 7 NGFF_BT
- Characteristic Description
NGFF_S5D_Lane0 Port 8 A
== Interal pull up resistor min 100 kohm, max 200kohm
Port 9 DGPU_Lane 1 Port 9 A VIL for Asserting min 0V, max 0.6V
Port 10 DGPU_Lane 2 Port 10 A VIH for De-asserting min 1.26V, max 3.3V or float (not connected)
Port 11 DGPU_Lane 3 Port 1 Type-C_External_Port
Port 12 DGPU_Lane 4 Port 2 USB3_External_Port
A Port 3 USB3_External_Port
- UsSB 3.0
A Port 4 CardReader
SATA
Port 1B A Port 5 A
Port 2 N/A Port 6 N/A
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RSVD

VCCOPC_P62
VCCOPC_V62

- VCCOPC SENSRAC63
o VSSOPC SENSFEAE63
AE62

AGes | VCCEOPIO

VCCEOPIO
AL

CPUPOWER 1 OF 4

VCCOPC_AB62

VCC_OPC_1P8_H63
VCC_OPC_1P8_G61

VCCOPC_SENSE
VSSOPC_SENSE

‘AJgb | VCCEOPIO_SENSE

VSSEOPIO_SENSE

12 OF 20

KBL-U_BGA1356
@

SVID ALERT

RC94

o
SOC SVID ALERT# 1 2
RCY5 220 0402 5% VR_ALERT# <

SVID DATA

VCCCORE
e U22/U42 co-lay
Rev_1.0
+VCCCORE +VCCGT +VCCGT_VCCCORE
G32 [¢) [¢) (o]
VCC_G32 Gaz
VCC_G33 535 1
VCC_G35 [Gar
VGG Ga7 _% R299 SD00001VZ00 1 L22@~ 2 0.0002 0805 5%
VCC_G38 Gao
VCC_G40 [ 8058
VGG Gd2 \]:3402 R300 SDO0001VZ00 1 A @ A 2 0.0002 O §03Na%
VCC_J30 933
VCC_J33 [—j37 1
VCC_J37 a5
VCC_J40 gag— jpan .
VCG K33 _gg_‘ R301__SD00001VZ00 1 LAZ@X\ 2 \0.8002 080!
= AN
VCC_K37 [kag 1 4 2 1000208
VGG K38 _33_‘ R302 SD00001VZ00 % R _8,0002-080
VCC K40 (75 ‘
VCC_K42 (g5 (_>
VCC_Kas Trace Length Match < 25 mils Vg A
VCC_SENSE Egg VCCCORE_SENSE ~ <53>
VSS_SENSE VSSCORE_SENSE ~ <53>
B63 SOC_SVID_ALERT#
YO ibscK [ABS VA SVD OLK_ VR_SVID_GLK <53
| D64 VR SVID DATA § -
VIDSOUT \
VGCSTG. G20 G20 \ 0 +1.0VS_VCCIO +VCCG%VCCCOHE +V%CGT Uoim SKLU +V%CGT +VCCG%VCCCOHE
. Rev_1.0
ALERT signal must be routed CPUPOWER 2 OF 4
between CLK and DATA signals VCCGT 70
48 YvocaT VCCGT [HeL
— - LAss | vecat VCCaT (RS
Ago | VCOGT VCCGT [Res
Ags | VCOGT VCCGT [Reg
RA83 | VOCGT VCCGT [Re7
AAB4 | VOCGT VCCGT |Rea
AAB6 | VOCGT VCCGT [Reg
AAG7 | VOCGT VCOGT |
> AAGS | VCCGT VCCGT
AA70 | VOCGT VCCOGT |
A VCCGT VCCGT
A VCCGT VCCGT
A VCCGT VCCGT
A VCCGT VCCGT
A VCCGT VCCGT
4 AGe8 | VCCGT VCCGT s
AGe9 | VCCGT VCCGT es
AG70 | VCCGT VCCGT g7
AG71 | VCCGT VCCGT g
VCCGT VCCGT s
resistors close to CPU VCCGT VCCGT [~vga
VCCGT VCCGT
VCCGT
VCCGT —
VCCGT VCCGTX_AK42
56_0402_5% VCCGT VCCGTX AK43
VCCGT VCCGTX_AK45
VCCGT VCCGTX_AK46
VCCGT VCCGTX_AK48
50| VCCGT VCCGTX_AK50
55 AKssKes | VCCGT VCCGTX_AK52
VR) R303 1 2 0 0603 5% +VCCGT. Ms_ VoeaT VCOGTX AKza
VCCGT VCCGTX_AK55
VCCGT VCCGTX_AK56 "
VCCGT g
VCCGT
VCCGT f,‘}
VCCGT &
VCCGT @
VCCGT Q
VCCGT w
VCCGT @
he PU VCCGT =
ors close to CPU VCCGT G
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT ]
VCCGT |
VCCGT VCCGTX_BB66
>>VR_SVID_DATA  <53> (To VR)
<53> VSSGT_SENSE VSSGT SENSE 45 o o/ SSGTX_SENSE ez @
Trace Length Match < 25 mils KBL-U_BGA1356
@
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Ucip SKL-U
Rev_10
GND1OF3
o vss vss K
A7o| VSs vSS Hy
Az | VSS VSS
AAa | VSS vSS Hy
AAGs | VSS vSS Hy
AAgs | VSS VSS
ABT5 | VSS vSS Hy
ABTe | VSS vSS Hy
ABTe | VSS vSS Hy
AB21 | VSS vSS Hy
vss vSS Hy
AD15 ] VSS vSS Hy
ADT6 | VSS vSS Hy
ADTS | VSS vSS
AD20 | VSS vSS Hu
ADst | VSS vSs Ha
ADoz | VSS vSs Ha
D6 | VSS vSs Ha
Aea | VSS vSs Ha
AEes | VSS vSs Ha
Abee | VSS vSs Ha
AEe7 | VSS vSs Ha
Ates | VSS vSs Ha
Abeo | VSS vSs Ha
AR VSS VSS
AFTo | VSS vSs Ha
AFT5 | VSS vSs Ha
AP VSS VSS
z1Vss vss A
4
A vss vss [
AG16] VSS VSS Hy
AGi7] Vss VSS Hy
AGis | VSS VSS Hy
AGis | VSS VSS Hy
AGzo | VSS VSS Hy
AGa1 | VSS VSS Hy
AGTT] VSs VSS Hy
AfiT3 ] VSS VSS Hy
AHG | VSS VSS Hy
Afies | VSS VSS
AHga | VSS VSS
AT | VSS VSS
AJ5 | VSs VSS
s | VSs VSS
%20 | VSS VSS [y
g4 | VSS VSS [y
ARTT| VSS VSS
AKTE | VSS vSS
AKTg | VSS VSS [y
v VSS [y
K2 | vss vSs [Hande
AR63 | VSS Vss ARSO 1
AKEB | VSS VSS "ARs2 |
AKB9 | VSS VSS "ARss |
e | VSs VSS |“ARes 7
ALz | VSS VSS "ARsE |
ALos | VSS VSS "ARes |
ACso | VSS VSS Hapg
AC3s | VSS VSS Fars
AL3s | VSS VSS ["AT20
L4 ] VSS VSS [FaTo3
AL | VSS VSS ["ATo8
AL | VSS VSS I"ATa5
Ao | VSS VSS ATy
ACSE | VSS vSS bag
ALSs | VS8 Vs
58 | /AT
ALe4 | VSS S (CATse
160
KBLU_BGA
@

uciQ SKL-U
Rev_10 UC1R
GND 20F 3
¥
vss |-oA% a2 vss
VSS [BAs7 G2z | VS
ves [eA G43
e — cs i
VSS I"BATT |
VSS [eBis b ]
VSS |BEog [ VS!
VSS |BRso [ VSS
VSS B34 b G | 38
VSS ['eB38 b S
VSS |"BRag [ S
VSS I"BBS5s b Ge6 | VSS
VSS I"BB6 7 w5 | VS8
VSS I"BB60 Hig | VSS
VSS I"BBe4 H7 | VSS
VSS I"BB67 g1 | VS8
VSS ["BB70 T3 | VSs
vss 5 Vss
vss 58] Vss
VSS | 55 Vss
vss 5 Vss
vss 58] Vss
vss 4] Vss
vss J5] vss
VSS | 6| Vss
VSS b1 5| VSS
vss/f 55| VSS
Vs -f &7 vss
Vs 53] VSS
S\ 84| VSS
SS I { 5| VSS
VSS | q 58| VSS
N Y 57| VSs
{ 68| VSS
vss 76| vss
vss 71| vss
7 ] VSS
16| VSS
VSS | Ti7] Vss
VSS [ VvSss
VSS [
18 OF 20
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UC1T

SKL-U

Rev_10
SPARE

ﬁwg — RSVD_AW69 RSVD_F6
AUse | RSVD_AWe8 RSVD_E3
“Elene e
Processor/PCH Strapping Checklist (Sheet 1 of 2)« 426 S0C XTAL24 OUTR___G/7{ peyn c7 Rsvoﬂ
- - ﬂEL RSVD_UT1 s
Configuration., RSVD_H11
Pin Name., Strap Description.. (Default Value for Each Bit is 1 Unless /2@
Specified).. KBL-U_BGAT356 \>
@
CFG[0]. Stall resetsequence Connect a series 1 k.~ resistor onthe critical
after PCU PLL lock CFG[0] trace in a manner which does not lf.:)C":lo.vl\Jllslzg;:é.s.Ulz
until de-asserted.. introduce any stubs to CFG[0] trace. Route as -
- - ! for Skylake-U
neededfrom the opposite side of this series
isolation resistorto the debug port. ITP will drive
the netto GND..
ucts SKL-U
CFG[1]. Reserved.Noconnect. |o Rev_10
RESERVED SIGNALS-1 42E_SOC XTAL24 IN
CFG[2]. PCI Express® Static 1 =Normal operation., o 33.0402_1%
16 Lane Numbering | g = Lane numbers reserved.. Be67 | CFGI0] RSVD_TP_BB68
Reversal. A test point DBET CFG[1] RSVD_TP_BB69 42E_SOC XTAL24 OUT 1 2
may be placed on the SES g} 33 _0402_1% RC38  MSE%  TM 0402 5%
board for it... 6> CFG4 DM CFG[4]
- - Deg_| CFGI5] YC3  42E@  SJ10000UJ00
CFG[3]. Reservedconfiguration [o ce7_| CFGIe] 24MHZ_18PF_XRCGB24MO00F2P51R
lane. F7i| CFOI7]
' s o a— yr
CFG[4]. Display PortPresence | 1;Risahbled - No Physical Display Port attached to gg% CFG[10] 189 NC NC 129
strap. Embedded DisplayPort*. H70 | SES};} 1223 < |2 128
No connect for disable. . a1 CFG[13] S s S s
. . H6S 1 Cralt4) RSVD_D5 20 R 20 R
0:Enabled - A Display Port device is connected to G701 Craiis) RSVD D4 g® g®
the Embedded Display Port.., €63 | raire Eg\yg,gg & &
Pull-down to GND througha 1 KQ £5% resistor to F63 | CFG{W} -
enable port... RSVD_B3
RSVD_A3
CFG[6:5]. PCIExprass® 00 = 1x8, 2x4 PCI Express*
- ' RSVD_AW1
Bifurcation. A test 01 = reserved., It -
point may be placed _ M RSVD_E1
on the board for it.. 10 = 2x8 PCI Express . RSVD_E2
11 = 1x16 PCI Express™®. RSVD_BA4
RSVD_BB4
CFG[7]. PEG Training. A test 1 = (default) PEG train immediately following Eg\\;gféj
point may be placed RESET# de assertion... -
. . RSVD K46 TP4
on the board forthem.| o = pPEG wait BIOS for training. . RSVD:K45
RSVD_A69
A(75| RSVD_AL25 RSVD_B69
RSVD_AL27
07 o o7 RSVD_AY3
RSVD
1 2 CEG RCOMP RSVD:E70 RSVD_D71
RC100 49.9 0402_1% RSVD_C70
- €2 | RsvD_Fe0
RSVD_C54
AS2 ] RsvD_as2 RSVD_D54
BA7,
A4 RSVD_TP_BA70 TP1
& RSVD_TP_BA68 P2
J7
7a T S P ez g s 0
Display Port Presence Strap <\(( \ \U)\/ g% VSS_F65 RSVD_TP W;;
VSS_G65 RSVD-TP
1: Disabled; E% RSVD_F61 msmy PAESE— PM MSWE_, g T1g5 @
CFGa No Physical Display Port att: ay Port RSVD_E61 PROG_SELECT# P
0 Enabled 190F 20 UC1.C64 From WW48 MOW
: Enabled; . Stuff 100k( RC99) for Cannonlake.
An external Disp}a?l’\ﬁn\ cted to the’Embedded Display Port E,,BL U_BGA1356 Un-stuff léok( R()ZSQ) for Skylake
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+1.2v +1.2v
ot Reverse Type
1
vss Vvss
CLK Strobe DDA 5 D15 3] bos ae DDA B D11 2-3A to 1 DIMMs/channel
vss vss
<7> DDR_B_CLKO DOR B D14 57; [sle]] DQo DL
7 DbR B GLkeo 2 pReposn < S 0R & DOSH 9] vss vss
7. DDRB CLKI <7» DDA B DAS[0.7] DDR B _DGS!T DQSO.C DM0*/DBIO"
<7> DDR_B_CLK#1 Daso_T VsS DDR_B D13
DDR B D8 vsS Das
DbQ7 Vvss DDR_B_D9
1 DDR B D12 vss bQ2 1
CMD CTRL b3 vss o0 5,05
<7> DDR_B_CS#0 DDR B D4 g%sw D\?S‘é
7 DDRB_MAD16] < S g S S — o oo pat vss ooR 8 01
a9 vss
> oDR B 8GO > DORSODTO vss Dasi B0r 5-0058”
<7> DDR_B_BG1 <7> DDR_B_ODT1 DM1*/DBI1*  DQS1_T
T 0oR 8 08 vss s o0 8 08
<7> DDRB_BA1 CKE DDR B D7 gsosm D‘és‘? DDR_B_D2
<> DORBACH [ > oon B ok DDR B D20 vss vss DOR B D16
<7> _B_( 0 DQ21 DQ20
DQ17 DQ16
bDR & past2 vss . Uss v <DIMM_VREF DQ
Alert Data DOR B bose DQS2 C  DM2'/DBI2!
sgSSU D‘észg DDR B D18
<7> DDRBALERTE [ >— <7> DDR B_D[0.63] < w—— DDR B D22 DQ23 vss bOR B D1s
DDR B D23 vss baie
Date VSS DDA B D24 o
DDR B D29 vss bazs RD194
SMBUS Reset vss i 2reLs 1 pace 12
00 8 D28 vss oGzt 7 A
8- PCH_SMB_DATA <7> DDR DRAMAST# [ >—————————— VSs DQS3 C S b 20mi o T
<8> PCH_SMB_CLK DM3*/DBI3* DQS3_T +0.6V_B_VREFDQ R 2 1
<7» +06V_B_VREF
DDR B D30 v DDR B D26
DQ30 DQ31
Vvss VSS
DDR B D31 ves oS8 DOR 8 D27 |
vss vss coer
5 355 NC CB4_NC | ¢ 0.022U_0402_16V7K
Reserve for ECC b cBI NG CBO NG 2
RD1651 2 240 0402 1% 95 | VSS . VSS 95 - N
AD1661 @\ 2 240 0402 1% o7 Dasso DMeDE. (o8 RAD12 RAD199
L 0 9% o
2 08 cee'ng |32 2490402 1% 1K_0402 1%
103 CB2 NC VSS |07
2 ’—‘gg: vss 6 o - 2
1 CB3 NC DDR_DRAMRST# R
DDR B CKEQ 709 éKzD DDR B CKET
Note: i
DD1
Layout Note: DDA B BGT 713 v DDR B ACTZ ESD@
Lay: oma | CheSK voltage tolerance of B e BG1 ST, e
ace near VREF_DQ at the DIMM socket 117 sgga B 100P_0201
DDA B WATZ 719 DOR B WATT
—DORSWATZ | T8 5 | DDORE WATT
DDR_B_MAS T2 DDR_B_MAT
1237 A9
DOR B WAS 125 | VDDS DR B 6
DDR_B_MA6 127 | A8 Al 4
+1.2v. — 1 29| A6 Ad—mg
DDA B WAS 131 | VOD7 DOR_B WA KBLU
DDR_B_MAT 133 | A3 A2 DDRO_VREF_DQ
X X X X X X X x 135 | Al H )_VREF_|
2 2 2 2 2 2 2 2 DDR_B_CLKD 137 | VDD9 E
e e 8 S S S e S T DoRBGLKao | 139 | GKO.T DDR1_VREF_DQ DDR VREF CA
] g g g g g g g DOR B _PARITY
™ 25 s P =2 22 22 =2 29 “
282 |82 |?82 |?P82 |P82 |?P82 |?82 |?82
DDR_B_BA1 DDR_B WAT0
DA B CSH0
< as near side of the close to VI . DDR_B_WA14
4 as near side of the DIMM close to VDD pins L DIMM_VREF DQ
DR B_00T0 OR B WATS Channel A
v DDR B _Cs#1 DDR B MATS VREF A
) ) ) ) ) ) _ DDR4 S0-DIMM
I
s s s s s s s s
H H H H H H H H
" " " " " " " " D B Dp3 DDR B D36
g g e e e s |t e |
g g g g g g g g DDR B g2 DOR B D37
=3 =2 [ e R [ 2% 2
23 T z2 T.82 T.&5 T.i5 22 T g5 T.83 ooR 8 dashe
288 |28%8 |28%8 [28% |28% 282 [28% [28% DDR & gas vREr ca  ChanmelB
s DEE ~ DDR450-DIMM 3
DDR B a8
' DDR_B_D35
< DDR B 3o
DDR B De4 -
o e b Wy
DOR B Dés — -
DDR\B D41 SS "
Place these caps on the VIT plane close to DIMM r‘ [ DDR B DQS#5
. e 9 VSS DDR B Das5
R Vss
DDR B D46 vss DOR B Da2 1. Toenable easy route, At DDR4 systems, DDR1_VREF_DQ is used as VREF_CA for Channel B.
s | 5 | 5 | 5 | B | B 00R 6 048 oo 8 052
T2 s s s e |1
s s 2 3 3 3 DDR B D49 DOR 8 D53
oy TOy o o 2 g
El El El El g g DDR B DOS#E
252 |egd |egS |egd legD |egs ODR 6 D0Ss
M =) 2 2 2 El El DDR B Dt I
°= °- °- °- °- °- DDR B D50 225 | VS
L S — DDR_B D54 Lavs “avs
DDR B D51 229
e oon s o SPD ADDRESS FOR CHANNEL B :
235 egs‘ DDR B D57 RD109 RD108
PRGN — 0.0402 5% 10K_0402_5%
DQ56 - - = — -
e o2 ey f 5 WRITE ADDRESS: 0XA4
43| DM7*/DBIT* .
P 111 e READ ADDRESS: 0XA3
27
425V +3VS DDR B D58 249 | VSS DDR B D63 +06VS.
-, Pi S8 DATA SAO0 = 0; SA1 =1; SA2=0.
o5V - RD139
+ DDR B SAT 10K_0402.5% .
© DDR4 POR OPERATING SPEED: 1867 MT/S
‘ P onp |28 4 STRETCH GOAL IS 2133 MT/S ‘
- GND F——4

DEREN_40-42271-26001RHF
LTCX006KS00

21 —opks o cozs
. 1000 637 002 63vEK | 2200402 63V6M |, 0100201 foveK
Security Classification \ Compal Secret Data Compal Electronics, Inc.
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UVIA

COMMON
1/14 PCI_EXPRESS
Place near Place near BGA il i
AB6 | pox wares +1ovs_pepu.  PEX1OVDD/Q Power Rail Combined
D balls
PEX_IOVDD | AA22 2=~ 1.0v GPU Package citor
PLT RST VGA MON# _RV379 1NQGC6@2 0 0402 5% PLT RST VGA# AC7. PEX_IOVDD | AB23 7= M= = B 3 N N Type Footprint | Population | Location
PEX_RST# - B ? c c o e 2 =] =]
So NSo o 9 o
CLKREQ PCIE#O R ACH | pex oLkREH Pexiovop LA 4 4 |t 22 V22 S8 52 s 'se TS0 GB2B-64/ | 1.0pF | X6s | 0402 1 Under GPU
2 2 -
- PEX_IOVDD | AE26 SR=_ASE g BE——83——F5——g3 GB2-64 477 uF [ X65 | 0603 1 llear GPU
<10> CLK_PEG VGA AES ) PEX_REFOLK PEX_OVDD. L AEZT 226 |42 220|280 282 |2 20 |2 3 10uF | XR | 0805 1 Midway between GPU and P
PCIE CLK PG B ADB )| pEX REFOLK# 2o |30 2o [22@ 220 [220 220 idway between GPU and Power
[ <10> CLK_PEG_VGA# :— ‘I Cf A 2 Ilg g 5 E E 5 E E Supply
CVi1 DIS@ 1 || 2 022U 0402 6.3V6K PCIE PRX C DTX P9 ACY
<12> PCIE_PRX_DTX_P9 < 1 PEX_TX0 \ 2 X5R | 0805 1 Midway between GPU and Power
5% ROEPRXDTXNE < Icvwz DIS@ 1| [ 2 0.02U 0402 6.3V6K_PCIE PRX C DTX N9 ABY | pEx TXo0# LA ! | ! ! uF Supplyy
<12> PCIE_PTX_C_DRX_P9 L AGE,l pEX RX0 No stuff on CRB N~—
<12> PCIE_PTX_C_DRX_N9 1 ACTy} pEX_RXo# PEX_IOVDDQ :: o T
- PEX_IOVDDQ Place near Place near BGA
<12> PCIE_PRX DTX P10 - Yovia Dlsﬁ 1 2 022U 0402 63VeK PCIE PRX C DTX P10V ABIO PEX_TX1 PEX_lOVDDQ [ AA balls +1.0VS_DGPU
—PRYX DTX | Cvi4 Dis@ 1 0.22U_0402_6.3V6K_PCIE PRX C DTX N10 AC10 | pEX TX1# PEX_lovDDQ [ AA 1.0V
<12> PCIE_PRX_DTX_N10 <__} ! - PEX 10VDDQ [ AR . - . .
] AF7 | pEX_RX1 PEX_lovDDQ [AATS | c = 5 oen| N N
<12> PCIE_PTX_C_DRX_P10 | AETY PEXRXT PExovooe [ARD 1 1Co |, Ee |2 N & |4 E
<12> PCIE_PTX_C_DRX_N10 . e ovona Azt 25 |' 85 2 cg Mo |50
] o ARz 1 82188 2N 8< | 235
PCIE X4 Bus c1on CVi5 DIS@ 1 || 2 022U 0402 6.3V6K PCIE PRX C DTX P11 AD11 | pex Tx2 PEX_(OVDDQ | AB22 | | & 3 g3——85
hirs ESE’ES;’SK’ZH = CVie DIS@ 1| [ 2 022U 0402 6.3V6K _PCIE_PRX_C DTX NI1 ACTI | pex Txo# PEX_IOVDDQ | AC23 2 2 o o> DSl S
R 1 H PEX_IOVDDQ | AD24. 252 250 25 2o |22 222
s s s
<12> PCIE_PTX_C_DRX_P11 1 T AA%t ;EQ;?; ;E; }gxggg %4 e | 7 2 2 Ilg 20 >
<12> PCIE_PTX_C_DRX_N11 ; C 2 M—
AR PEX_lOVDDQ [ AF27
CVi7 DIS@ 1 || 2 022U 0402 6.3V6K PCIE PRX C DTX P12 AC12 : ° v
12> PCIE_PRX_DTX_P12 PEX_TX3 \ ¢
Slor PCE PRX DX NI2 = CVig DIs@ T 0.22U 0402 6.3V6K__PCIE_PRX C DTX N12 AB12 | pex Txa# ()
- ' No stuff o CRB
<12> PCIE_PTX_G_DRX P12 1 T Ag%g]. PEX_RX3
<12> PCIE_PTX_C_DRX_N12 PEX_RX3#
Near UV1 | PEX.TXe
PEX_TX4#
F10,| pEX_RX4
@: PEX_RX4#
D14 | pex Txs NC FOR GF119
C14 | pEx_Tx5# PEX_PLL_HVDD xg
PEX_PLL_HVDD
E12 | pex Rxs 3 i 7 +3YS_| > AON
F12 ] pex_Rxs# = Place ne GA T
cis o] PEX_SVDD_3v3 | AB8 g
PEX_TX6 o .
@ PEX TX6# I Sy |55 Table 3-18. PEX_SVDD_3V3 and PEX_PLL_HVDD Decoupling
cg NEE
Aglg PEX_RX6 e g |''g=
PEX_RX6# 8 N Capacitor Type Footprint | Population | Location
o o
PEX_TX7 22 222
PEX TXTH 38 | 38 0.1 uF X7R 0402 1 Near GPU
F13 ) pEX_RAX7 4.7 wF X5R 0603 2 Near GPU
E3 ) pEX_Rx7#

D17 PEX_TX8
C17 PEX_TX8#

e 3ded

o
ot}
AR

differential signal routing.

E15 | pEX_RX8 —
PEX_RX8#
VDD% 2 — > VDD_SENSE GPU 56>
] - N To POWER
ND_SENSE | F1 GND_SENSE_GPU
~> GND_SENSE_GPU  56: . ;
Reset Control - - = trace width: 16mils

differential voltage sensing.
wi2 Dis@
TC7SHO8FUF_SSOPS
<10,26,29,36,37,39,41>  PCI_RST# E16
p D20
(From PCH) <i1> DGPU_HOLD_RST# C20 | pexc
Q E18 L PEX_RX11
UVi5 GC6@ EX_RX11#
TC7SHOBFUF_SSOPS
‘ﬁ PEX_TX12
PLT RST VGA HOLD: pEx T2
(FromGPU)  <22> PLT_RST_VGA HOLD# > rex FX12

NG

NC FOR GF117/GK208/GM108

>
©
>

PEX_TSTCLK OUT | AF22 PEX PLL CLK OUT__RV42 % 1200_0402_1%
h’&. PEX_RX12# PEX_TSTCLK_OUT# | AE22 PEX PLL_CLK OUT#
D23 PEX_TX13
@ PEX_TX13# Place near Place near BGA 1.0v +1.0VS_DGPU:
F19,) pEx Axia PEX_PLLVDD | AAT4 PEX_PLLVDD GPU balls RV3772 . @ .1 0 0402 5%
E19 | pEX_Rx13# PEX_PLLVDD [ AATS T - R R
2 < 4
F24 | pEx TX14 1Sy 152 122
E24 PEX_TX14# | § é S g g =
CLK_REQ +3VS_DGPU E21,| pEx Ax14 o8 2 >
Q F21 | 239 2%p 229
PEX_RX14# § % S eg
TESTMODE [ ADS D o5 Jo0r GPU_TESTMODE  <22> e > 20
G24 | pEX_TX15 -
G25 | peX Tx15#
G21,[ pEX_RX15

i

G22 ) pEX_RX15#

Table 3-17. PEX_PLLVDD Decoupling

<23,2456> DGPU_PWROK PEX_TERMP | AF25 PEX_TERMP
NT6SCTRS 72 BGASHEF y AVA76 Capacitor Type Footprint | Population | Location
ose 2aoK 0ane_1% 0.1uyF | X7R [ 0402 1 Under GPU
1.0 uF X5R 0603 1 Near GPU
Qs Dpis@ 4.7 uF X5R 0805 1 Near GPU
L2N7002WT1G_SC-70-3
CLKREQ_PCIFF] R L,‘J‘ VGA CLKREQH [, yGA CLKREQ# <10>
(To SOC)
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Conmon IFPA/B UVIH IFPC wvil IFPD

&

4714 |FPAB COMMON COMMON
514 IFPC 6/14 IFPD
IFPC
IFPA_TXC# | AC4
_TXC# | AC4
IFPA_TXC [ AC3L T8, IFPC_RSET GF119/GK208 U6 ) iFPD_RSET GF119/GK208 /
wag e et o owow e ( {
IFPA_TXDO# | Y3 . ®
IFPA_TXDO | Y4 7 | IFPC_PLLVDD S |12cw_spa IFPC_AUX# | NS TZ 1 IFPD_PLLVDD 12CX_SDA 4
IFPC_PLLVDD © % | 1w scL IFPC_AUX | N4 5 o | 12cx_scl, D\AUX
VZ | IFPAB_PLLVDD e S RZ | FPD_PLLVDD e
IFPA_TXD1# | ARZ., H = ® g
WZ | irpAB_PLLVDD IFPA_TXD1 | AAS T s & ™ IFPC_L3# %x = Q D La# %x
3 T 13 ™ IFPC_L3 L T2 S0 3 = ' R
= & 2 [ i
= =
3 IFPA_TXD2# :Q: Ny 5 [} 00 IFPC_L2# ;g x = o IFPS_La# E x
N IFPA_TXD2 [ ABTZ 2 TX00 iFpc_L2 [R2 5 b o IFPD_L2 [ T4 T
= o &
I 8 = D1 IFPC_Li# |1 o < IFPD L1 [ U4
19} 2 IFPA_TXD3# [ AAS ™1 FPCL1 [T IFPD Q@ iFPD_L1 [UB T
-4 z IFPA_TXD3 [ AA4SH
2 2 B IFPC_Lo# | 13 P IFPD_Lo# | V4
e S 02 Ha—x 02  Lo# |25
Q = ™2 IFPC_LO | == ™2 IFPD_LO W% 5
z e IFPB_TXC# | AB4.
g IFPB_TXC | ABSZ
2 PS | IFpc_iovoD Gpiots | C3 . Fsiﬁ}\\ovou GPio17 | D4
WS$ | iFPA_lovDD o IFPB_TXD4# | AB2.
v z IFPB_TXD4 | AB3Z
IFPB_IOVDD
% N16S-GTR-S-A2 BGA 595P
IFPB_TXDS# | AD2. DIS@
IFPB_TXDs | AD3Z
NT6S-GTR-S\A2 BGA
DIS@
IFPB_TXDs# | AD1.
IFPB_TxD6 | AETS
IFPB_TXD7# [ ADS +1.0V8.DGPU "BTace near BGA Place near balls uVIK C—
IFPB_TXD7 | AD4Z COMMON
1v Dis@ 3114 DACA
Lvs 1 BLM15PD300SN1D_2P . ARy RLLvoD
SMOT000LX00 N GF117/GM108 GF117_ | GM108/GK208
8 % foren voo e w | e
NG ¥
o
IFPAB Gpiota | B3 o i ég AEZ | DACA VREF TSEN_VREF
88
o AFZ ) pAcA RSET DACA HSYNC | BE3
N165-GTR-5-A2 BGA 505P 250 2y Ne v DAGA vevnG | AE4
Dis@ 28
NG DACA RED | AG3
NG DACA GREEN | 8F4
GPU
. . NG DACA_BLUE | 8F3
Package PLL Rai Capacitor Type Footpfint Population | Location
GM108
v IFPE / F GB2-64, PLLVDD 0.1 uF X7R 0402 1 Under GPU GF117 Gkeos
COMMON - N16S-GTR-S-A2 BGA 595P
GB2B-64, 22 F X5R | 0805 1 Near GPU NS
7114 1FPEF GB4B-128
GF119/GK208 Bead Type
DVI-DL DVI-SLHDMI oP
el 300 (ESR=0.05Q) | 0402 1 Near GPU
12CY_SDA 12CY_SDA |98
12CY_SCL 12CY_SCL IFPE_AUX [ J2 T N~—_~ UVim x v TAL
IFPEF_PLLVDD COMMON
J1 9/14 XTAL_PLL
IFPE_L3#
™ ™ L3 L
2 IFPE_L3 | K1 lace near~BGMN Place near balls L6 | privoD
8 || e ™*C e e e
IFPEF_PLLVDD 2 = 3 1.0 v M6 | sp_pLLvDD v @ +3VS_DCPU_AON
g 3 IFPE_L2it
H = || ™x00 TXDO e N6 o
= IFPE_L2 o} VID_PLLVDD 10K_0402_1%
2 || ™eo PO - [ e l XTAL_OUTBUFF 1 2
8 & N IS 2 o °
IFPEF_RSET § g |[vor 01 FPEL1# 4%2 1w ; g ; g ; B |2 2 GF119/GK208 [ GF117/GM108 l
[ || e o1 82 82 82 se 'so RV21 DIS@ RV20 DIS@
& z IFPE_Lo# | M1 83 288 843 2¢ —/—<2g 10K_0402_1% 10K_0402_1%
<} ™02 ™02 \FPE Lo, [NT 2% ' 5 % [ [ 1 A0 wraissiv XTALOUTBUFF | C10 XTAL OUTBUFF 1 2
z TXD2 TXD2 =0 X 2 wo 2 2@ 2 wg 229 230
I s g s sa s 2 S 2
S 2
IFPE o NC FOR GK208 < = =6 11 | xraum xTaLouT | B10
N165-GTR-5-A2 BGA 595P
l HPD_E HPD_E \GP\ ez DIS _
90-0OHM DIFF Impedance for XTALIN & XTALOUT. V22 DIS®
l NC FORGF117 1.5K_0402_1%
Table 3-33. SP_PLLVDD Power Rail Filtering ' YW1 DIS@  $410000UI00 SD034150180
|FPE_IOVDD = 2 27MHZ_10PF_XRCGB27M000F2P18R0 o
GF119/GK208 { / \ GPU Package | PLL Rails Capacitor Type Footprint Population | Location L3
IFPF_IOVDD DVI-DL DVI-SLHDMI GB2-64 SP_PLLVDD 0.1uF | X7R 0402 1 per ball Under GPU 4{ 1 I
'
\FPF UWH GB2B-64 (+VID_PLLVDD)" "o F X5R 0603 1 Near GPU 2 NC NG
IFPF. L>< GB4B-128 47 WF X5R 0805 1 Near GPU 2 |4
GB3B-256 u =—Cv210 DIS@ Cv209  DIS@
Bead Type 18P_0402_50V8. 18P_0402_50V8J
TP F L3y | J5 ! ‘
@ (ESR=0. lear
2 PR e 300 © (ESR=0.2 Q) | 0603 1 | Near Pu
H - Note: NVAYH
S IEPF_L2# L KS 1. SP_PLLVDD and VID_PLLVDD power rails can be combined for customers who either do not use L
- IFPF_L2 o} VGA display or uses VGA display with maximum resolution lower than 1024 x 768 with a 240 Hz Table 11-1.  Crystal Specifications
s refresh rate. —
\FPE 3 7 EPE Lt | L4 Parameter/Description Talernce
S ™1 IFPELT L 25 Nominal Frequency 27.0000 MHz
02 \FPF_Lo# | M5 Oscillation Type Fundamental
TXD2 IFPF_L0 | M4 T Operating Temperature 0to85°C
Absolute accuracy with respect to freauency at room +30 ppm
NC FOR GK208 temperature (25° C)
Variation over temperature range +30 ppm
l i GPoTe LF7 (From 0 degrees C to 70 degrees C)
Variation over time (typically 1 year) + 5ppm
l NG FOR GF117 Note: Crystal load capacitors should have 5% accuracy for best results, the value
of the capacitors should be chosen according to manufacturer's specification.
N16S-GTR-S-A2-BGA596F " PP )
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+1.35VS_VRAM

UViD
COMMON
1216 FavoDa .
Place near BGA Place near balls 825 | rovona GPU_DecouPllng
%CZS FBVDDQ
E23
= = = = x ¢—=<=_| FBVDDQ
198 |32 152 [ 8 by | €26 | ravona CAPs @ Power
L5g L85 st s =2 lge
el T o3 o S T 3e T 38
238 |- ol el Fod |3 Page
oy 3 @5 @5 23 22
3 =S oy av% a5 o3
+VGA_CORE
Voltage by GPU SKU
GPU
FBVDDQ
GF117
Place near balls gzgg 4020
H24 | FgvbpQ_AON -
} H26 | revppQ AON 23333 FECALPDVDDQ Place Close
¥ J21"| FgyDDQ_AON FBVDDQ to Balls
1y L2 LR2T | FevopQ_ AON FBVDDQ FBCAL_PU_GND [ 1
=88 —&ao 12|
5o [ o% 14|
2g8 |2g5 FBCAL_TERM_GND [— 16 |
g3 | 22 i
- > 40.20 12\
2 12N
2 l
60.40 1]
= 14|
16 |
= 16|
Note: Use only 1% resistarsifor driver calibration !T
15 |
GPU Package Near Ball u.%,\/nw 7]
Type Capacitor Type Footprint Population Location %
GB2B-64/ 0.1 pF X7R | 0402 2 2 Under GPU FB_CAL_PD_VDDQ 14|
N e 6
GB2-64 1 uF X7R | 0603 2 2 Under GPU 15| V20
GDDR5S 1
4.7 uF Xes | 0603 2 2 Under GPU FB_CAL_PU_GND
10 pF X5R | 0805 1 1 Near GPU N16S-GTR-S-A2 BGA 595P
FB_CALTERM_GND pis@
22 pF X5R | 0805 1 1 Near GPU
N165-GTR-5-A2 BGA 595P
pis@
uvic p
COMMON
14/14 XVDD/VDD33. +3¥§_DG
Near GBU
AE‘ NC vDD33 .( ( GPU
Ne yoos L8 | 8 Ly Package Rail Capacitor Type | Footprint Population | Location
vopss [ G12 82 e 22
go & TS8 GB2-64 3V3_MAIN 0.1p0F | XéS | 0402 2 2 Under GPU
F1l | avaaux NC 535 o8 [
g 8§ °H GB2B-64
V3 | FERMI RSVD1 NG g2 22 | 1 uF X5R | 0603 1 1 Near GPU
FERMI_RSVD2_NC ° GB4B-128
+3VS_DGPU_AON 47 LlF X5R | 0603 1 1 Near GPU
\ b GB3B-256
cowmnme GB2-64 3V3_AON O.1gF | X65 [0402 | 1 1 Under GPU
consisate x =
! 198 |02 GB2B-64 TuF | XSR | 0603 | 1 1 Near GPU
Xewn- a2 89 =59 GB4-128
XewA_as NIRRT 47pF [XR 0603 | 1 1| Near GPU
o e g3 g3 GB3B-256
X 2 R
XPWR_G6 < . -
XPWR_G7 Note: This table'is for non-SLI moder For SLI moede, please refer to the MIO Decoupling table.
VL f xpwR_v1
V2 — —
** XPWR pins are configurable.
These pins are not connected on the substrate.
1| xpwR_wW1 Therefore, XPWR pins can be assigned as needed,
XPWR_W2

XPWR_W3
XPWR_Wa

to improve Top layer routing, power delivery.
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Table 12-2. GB2B-64 and GB4B-128 GPIO Description

UVIN GP I o +3VS_DGPU_AON +3VS_DGPU_AON
COMMON cPio
8/14 MISC1 RPV5_DIS@ Number | GPIO Name IO | Functional Description 140 Termination
] % PLT RST VGA HOLD 1 [
1205501 — N I2CS SMBUS: 0x96 — . t GPI00 | GCo_Fo_en O | FB Enable for GC6 2.0, Open Saurce 10 ka pull-down
- ] 3 [ GPIOT | MEM_VDD_CTL 0| Memory voltage contral Pullup/ pull:gown to set
126C_SCL ﬁ and Ox9E (Default) VGA AC DET 3 s the FBVDD/Q boot voltage
126C_SDA 10K 0804_8P4R_5% GPIOZ___| LCD_BL_PWM © [ Panel Backlight PWM Brightness Control | 100 ki pull-gown.
. GRi03 | LcD_vec O | Panel Power Enable 100 K pull-down.
»E12{ THeRMON e T e BV72 1 GROR, 2 10K 0402 5% GPIos | LCo_BLEN 0| Pancl backlight Enable 100 k. pull-down
F12 | THERMDP 12CB_SDA :ga GPIO8 OVERT# RVE9 1 % 2 100K 0402 5% GPIOS 3V3_MAIN_EN o GPU power sequencing far GC6 2.0, Open 40k pull-up to 3V3_AON
Drain
. GPU_JTAG TcK AE5 | j1ac ToK GPIoe | GPU_EVENTE || GPU wake signal for GC6 2.0 10 kQ pUlL-up to 3V3_ADH
22 @ H—WH JTAG TS P07 30Vision 0 |30 Vision L/R signat 100 k0 pull-down
O v e om— YR S GPI09_ ALERT# GPIOB | SVS_PEX_RST_MOIE I [System side PClg reset monitor 10 40 pull-up to 3V2_ADI
@ Gry TAG RS AG4| JTAG TRSTH @PIoo 6 GPIOD GC6 FB EN | RV202 1@ 200402 5% > GCofBEN <2 unless actively driven
eio1 182 - : GPU_JTAG_TRST# . 3 GPIoY THERM_ALERT 170 | Active Low Thermal Alert, Open Drain 10 k02 pull-up to 3V3_AON
oricz (29 For GC6 2.0 <23> FB_CLAMP <} 0 CLAVP GRIO10 | MEM_VREF_CTL 0 | Memery NREF Control 100 k0 pull-down
GPIO4 |3 DGPU_MAIN EN 10K_0804_8P4R_5% GPIO11 PWM_VID 0 ‘GPU"Care VDD PWM control signal
S [A4GPU EVENT D DVi_ D@ 2, |y T RB751V40 SODGZ % DGPU MAINEN | <2456~ MEM_VREF AVI021 RIS@A 2 100K 0402 5% GPIOTZ | PWR_LEVEL T [AC power detect or power supply 100 K pull-up to 3V3_AON
S\ | 41 SCS00000200 - overdraw input
GPIOs_OVERT GCo FB EN RVE3 1 QCAQ\ 2 10K 0402 5% GPI013 |Psi 0 | Phase sheading. 10K pull-up to 3V3_AON to
GPU_PROHOTH <39 enable two phase.
GPU_TESTMODE RV71 1 DJS@ , 2 10K 0402 5%
i e <19> GPU_TESTMODE <} GPiOta[HPO_A 1™ | ot Plug Detect for IFPA used a5 See Figure 121
[ O TORI_AC BYPASS <1038 DisplayPart or for IFPAB when used as
GPIOTa PST <565 Dual Link DY
L ~ GPIO1S_|HPD C 1| Hot Plug Detect for IFPC See Figure 12-4
G108 | GK208 |GF17 | GFti9 s ] 2 [ WhonSeceo GPITs | FRAME_LOCKE || AEtive Low Frame Lock, Open Drain 10 KQ pull-up to 3V3_AOK;
oon oo || oo ot el or 582344
Geiozo oz, NC | Shioa [B4PLT RST veA HOLD o~ PLTRST VGA HOLDK <19 Grit7 | #PO_D. 1| ot Plug Dstect for 77D Ses Figure 121
GRIOTE | HPOLE 1| Hot Plug Detect for IFPE See Figure 121
E9 PLT RST VGA MON#
GPios ne ne e <] PLTRSTVGAMONS <to> GPIOTS | HPBLF o HFD_B T | Fot Plug Detect for IFPF or for IPFB when | See Figure 12-1
used as DisplayPort
N16S-GTR-S-A2 BGA 595P GPIO20 Reserved
Dis@ GPIO21 GPU_PEX_RST_HOLD# o GPU PCle self-reset control, Open Drain 10 k@ pull-up to 3V3_AON
QQ overr overr /0| Catastophic Over Temperature 100 k0l to 3v3 A0
wviL
Cov'h"""‘f:; N16P-GT N165-GT-B/S
STRAP STRAP STRAPQ : BU 499K (50K) Device ID OX139A 0x1347
STRAP[1:5] Reservs
£10.) von o NG L3VS_DGPU_AON Package GB4B-128 GB4B-128/GB2B-64
P vwon_mi_Ne RoM_os# | D12, /\ Internal P/N GM107-750,28nm GM108-755/655,28nm
Rom_si | B12 ROM_SI +3VS_DGPU
STRAPD D1 staaeo soou o ko e ROM_SI Refer to N16x_RAM_Straps table Refer to N16x_RAM_Straps table
T STRAPT D2 srRAPt - B | e 2 A
STApe— e STaee . @% A A ROM_SO 0x0000, 4.99Kohm pull down 0x0000, 4.99Kohm pull down
3 o “H H " .
STRAP4 D3 )) sTRAPA o g 25 ] > ROM_SCLK 0x0 for Optimus, 4.99Kohm pull down 0x0 for Optimus, 4.99Kohm pull down
13 o S o %
| 3 M :% 3 Strap0 Reserved (Keep pull-up 3V3_AON and pull-down | Reserved (Keep pull-up 3V3_AON and pull-down
G| sTRAPS NC AOM SI 5 STRAPO footprints and stuff 49.9k0 pull-up) footprints and stuff 49.9k0 pull-up)
BUFRSTS |- D1y ROV SO = StAe - Strap1
STRAPREF0 F6 .| MULTISTRAP _REF0_GND D10, STRAP3 A" AN
REFO. Il | STRAPT——\ \‘/— Strap2 Reserved (Keep pull-up and pull-down footprints | Reserved (Keep pull-up and pull-down footprints
I .
- onos £ ER (T = | x Strap3 and leave them no stuffed by default) and leave them no stuffed by default)
VULTISTRAP REFT GND os g 55 55 o
RV DIS@ g eag\ ey @ @2y g Strapd
402K 0402_1% FS | MULTISTRAR. REF2_GND e 5 ] N N
H N of ¥ o ¥ Open_VRG SKU B B
N 2 = N NVVDD Boot Voltage 0.9V 0.9V
Table 15-3. GB2B-64, GB4B-128 and GB3B-256 Multi-level Mode LVS_DGPU_AON
Strappl ng /l Internal Thermal Sensor
Strap Pin Logical Strapping | Logical Strapping |Logical Strapping Logical Strapping micmlgg( E‘F 0 Sams| X76 Link to PCH SML1
Name Bit 3 Bit 2 Bit 1 Bit 0 (BOM_ST) — Quz8 DIs@ U @ BCH SIDE
[ Siommtiion® [ Sioumntins™® Shoooooros
X7671538L02
ROM_SCLK | SOR3_EXPOSED Q| SORZ.EXPOSED (| SOR1_EXPOSED  Q|SORO_EXPOSED  ( °x°\4\'§9“” 2{5 526 256M32 KAGBO325FB-HC03 KAGB0325FB-HCO3_FBGAT70 12cs soL 3 0SB G2 <83041s
-~ ‘(771 }‘& OK (L) 2;’5 RVE5 S26@ V7 S2G Ri@ V752G R3@ o
ROM_SI RAM_CFG[3] RAMZCFG[2] RAM_CFG[1] RAM_CFG[0] — iy SD034499180 SA000094R00 SAQ00094R20
ox2 15 \§ (N\ 4.99K_0402_1% 256M32 KAGBO0325FB-HC03 KA4G80325FB-HC03_FBGA170
ROM_SO DEVID_SEL 0 |PCIE_CFG 0 |SMB_ALT_ADDR  ( |VGA_DEVICE 0 . A DIS®
- 0x3 0K : ] | SNooveeon sorssas
STRAPO _ |Keep foot print forpull-up to 3¥3_AOH and pull-down to GHD. &y \“\’/ Micron_X76 e <o ) Seoonuareo
0x4 . 9K (L 22 X76@ Uv6 MG Ri@ UV6  M2G_R3 - = EC_SMB_DA2  <8,39,41>
Stuff 49.9 K0 pulFyp. o oxm D&ae [ Lo
- M2G 256M32 MT51J256M32HF-60:A 256M32 MT51J256M32HF-60:A
STRAP1 Keep foot print:for pull-up to 3V3_AON and pull-down to GND. \\_Oxa//ﬁi -1K(L) | H2G .
N AVES M26@ U7 wec Ri@ Uv7  weG Rs@ 10.2.1  Unconnected Signals (NC)
STRAPZ Do not stuff. Ox6  34.8K(L) SD0a4100280 SA000096K00 SA000096K20
s : 0K_0402_1% 256M32 MT511256M32HF-60:A 256M32 MT511256M32HF-60:A Do not routeuiiused I:C signalsion the PCB in order to protect the GPU from outside
0x7  45.3K(L) ESD risk.Tf tinused traces are fouted, the signals should be pulled down to ground with
STRAP4 PP Hynix_X76 1.8 kO résistors.
x . _
- - “oaa D X76( D UV6  HeG Ri@ D UVE  H2G_R3@
. X7671538L01 SA000052G30 SA000052G10
Table 12.  N16V-GMR1 and N165-LG/-GMR/-GTR GDDR5 Recommended Memories 0x9  10.0K(H) H2a 256M32 HSGCBH24MIRT2C 256M32 H5GCBHR4MIR T2C 10.2.2  I*)CS*Slave Address
. Memory Memory OxA  15.0K(H) [] vt pizce Daovoaean'@ [] Shosanzziee N16x GPUs fise FCS slave address 0x96h for NVIDIA internal testing. C address 0x96h
Type | FBVDDQ ety | Vender | Number o Revision | Swap | (aw) - Mimimam | stas ' Toxs 20.0xm st must not bl by other PC devices on the same bus as the GPU to avoid address
Samsung: | AGA\ZPECZE, | | Erde e e o, Pt procuctio - : conflict. THe SMB_ALT_ADDR strap does not affect this 0x96h address. Refer to Chapter
\ eady 0xC  24.9K(H) 15 (Straps) for a list of useful FCS Slave addresses can be used with SMB_ALT_ADDR
256Mx16 | Samsung  K4GA1325FC-HCO3 C-die 03 2500 WA Production ready oxD  30.1K(H strapping.
Hynix H5GC4H24AJR-T2C A-die 0x6 2500 N/A Pmdu(lwlv ready : )
Micron | EDW4032BABG-60-F | A-die | Oct | 2500 NA o iGuction ready OXE  34.8K(H) 16.3.3  Internal Thermal Sensor Interface
S K4G41325FE-HC28 E-di 0x7 5 N/A Post producti
et e I o 54 e OxF  45.3K(H) The internal thermal sensorcin be accessed throtgh the *CS interface as described in
12642 | Samsung | KAGA1IZSFC-HCO3 | C-die 750 =m0 Tm—— the FC chapter. This intecface is compliant with the System Management Bus (SMBus)
. - Wynlx | HSGCAHZAARTIC | Adie % 00 Production ready Specification (Version.20). The interface Supports PEC and SMBus Timeout as well as
DORS 135V e T et e e e Read Byte and Read Byte with PEC, Waités to the internal thermal sensor registers
TR T T, T ) s Cr through the PCSintérface by the system is not supported. The default port address to
= reccammnnc ANY, o il Fect ot access the internal thermal sensofver the PCS is Ox9E. Table 16-1 describes the byte-
256Mx32 | X Y (Ve i ,:;dy"“’ e wise register accessible through the [2CS interface.
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+3VS,
For GCé6
uviB
COMMON
25> FBADD.31 <> FBA E18 | rom oo F3 FB_CLAMP cv2s !
FBA_DO Feclavp F3 B CLAMP @
FBA F18 | FoA D1 FB_CLAMP <22 0.1U_0201_10V6K
FBA ET6 | FeA D2
FBA F17 | FeA_D3
FBA D20 | rga D4 ol UV cce@
A FBA D! D21 | rpa D5 MC74VHC1G32DFT2G SC705 A
FBA D 720 | Fpa D6 <11,22> GC6_FB_EN GO FB EN 25} g
A D E21 | FeA D7 - ) = N <2457
FBA D! ET5 | rpa D8 <19,24,56> DGPU_PWROK [ __>————1 ) '
Fi : D: 2 FBA D9 o -
= FBA_D10 -
FBA F13 | FBA D11 /\
= A FBA_D12
FBA FBA D13
Fon FBA D14 RV2 A 2\0 0402 5
FBA_D15
FBA FBA D16 .
FBA FBA D17 stu. 201 (£ \potsupport GC6
A FBA D18
A L FBA D19 N\
A L FBA_D20
A L FBA_D21
L] ﬁ; FBA_D22 [
AT oo From DG-071%8-001_vO0 cyfed(NVDIA Spec)
A D25 C23 | FpA D25 .
*
T — e 7.1.8 CKE* Signal
E FBA_D28
:; E:: gig ——> FBA CMD[0.31] <25 Two copies of the clock enable signal (CKE*) are provided for each memory partition of
25> FBA D[32.63] < wmmmm ﬁ: FBA_D31 the GPU (Figure 7-4). These are connected to two DRAM components in the standard
o dalt FBA_D32 - -
ﬁ; FBA_D33 FBA_CMDO ggz : mode as point-to-point connections. The two signals are shared in the clamshell mode
FBA_D34 FBA_CMD1 .. . . .
FBA D35 R23 i FBA OMD2 | E24 A_GMD: +1.35VS_VRAM  +1.35VS_VRAM that will have four DRAM components (Figure 7-5). The CKE* signal requires a 10 k()
FBA_D35 IS}
FBA D36 N25 FBA OMD3 | F24 A_CMD: . h
FBA DI N2 | ron ber FBA OMD4 | D27 A_CNID ® ©x pull-up resistor. This pull-up placement is not critical. The ODT is not provided for these
A D N23 | rpa Das FBA OMD5s | D26 A_CMD: @b @b,
A D N24 | rga D39 FBA_CMD | F25 A CMD oy oy signals.
. FBA V23 | tpa Dao FBA_CMD7 | F26 A 83 g3 °
A V22 | FgA D4t FBA_CMpDs | F23 A emetmecmermecmesmes dx 3%
FBA T23 | rpa_paz FBA CMD9 | G22 A ) 1 z° z2 FBVDDQ
FBA U22 | £ga D43 FBA CMD10 | G23 A H
FBA Y24 | A D44 FBA OMD11 | G24 A FBA_CKE_L FBA CMD14 GPU GDDR5
FBA D. AR24 | £pa pas FBA CMD12 | F27 A_CMD § 10k
A_D. Axgg FBA D46 FBA_CMD13 ggg A_CMD FBA_CKE_H - 1 chip in x32 mode
FBA D. FBA_D47 FBA_CMD14 A_CMD -
FBA D48 __AD27 | Fpa pas FBA OMD15 | G26 A_CMD FBA_RST_L CKE1 Single Load
A D49 __AB25 | Fpa pao FBA_OMD16 | M24 A CMD
3A [ AD26 | £gp pso FBA_OMD17 | M23 A FBA_RST_H
A L AC25 | £pp Dst FBA_CMD18 | K24 A 8
AT AAZT | tan D32 FoA ompie | K23 A 9 FBVDDQ
A [ _AA26 | ppp Ds3 FBA CMD20 | M27 A 20
AT W25 | foa Doy FBA GMD21 [ M26 A_CND2T DDRS
A T Y25 | Fga D55 FBA CMD22 | M25 A_CMD22 10k G
A [ R26 | Fgp Dse FBA CMD23 | K26 A_CMD23 .
A [ T25 | rpA D57 FBA OMD24 | K22 A_CMD24 CKED 1 chip in x32 mode
™ A L N27 | FgA Dsg FBA_CMD25 | J23 A_CMD25 Single Load Il
% ng FBA_D59 FBA_CMD26 jgi *; D26
A [ FBA_D60 FBA_CMD27 27
A [ V27 | FgA D61 FBA CMD28 | K27 A 28
A [ _ W27 | kA D62 FBA CMD29 | K25 A 29
A T W25 | rpa D63 FBA CMD30 | J27 A 30
FBA_CMD31 | J26 A 31
<25~ FBADBI.O] FBA DO Figure 7-4.  Clock Enable (CKE™)-Signal Connection, x32 Mode
s
FBA_DQM1 FBVDDQ_GPU
FBA_DQM2 GF117/GF119 7.1.7.3 RST" Signal
<25> FBA_DBI[7.4] FBA_DQM3 GK208 +1.35VS_VRAM g
I aivas os FBA oMDaz { B. Each channel (32-bit interface) of the GPU provides a single reset signal (Figure 7-3). This
FBA_DQOM6E FBA as | Fo2 Avez 1 is connected to one DRAM component in the standard mode and two DRAM
FBA_DQM7 FBA DEBUGO 4 82 1 AR~ , . . s
FBA DEBUG! FBA GMD! components in the clamshell mode. This signal requires one 10 k Q pull-down resistor in
ol <25> FBA_EDC[3.0] FBA EDG E19 | rga DaS WRO r de=Fhe placement of this pull-down resistor should be ol
A_EDC C15 | Fga_Dpas wP1 | at the end of the daisy-chain of this tracel The ODT is not provided for this signal.
B16 i P
FBA_EDC: FBA_DQS_WP2 BA_CLK! 0 > FBACLK0 <25 - - - - - - - - - - - - - - -
A EDC3 _B22 | rpa pQS WPa FBA_CLKON D% | v e
<25 FBAEDOT.4 FBAEDCIR25 | on bag oy FBAGLKI INEN A Gl L At 2
FBA EDCS W23 | £ga pas WP5 FeA CLk1 [ M2 N FBAGIKIZ _ —< (R O <2
FBA EDC6_AB26 | rga_pQs_WPe N = e
A EDC T26 | FeA_DQS_WP7 GPU
F19 | FBA_Das_RNO o1 | D A 0
C14 | FBA DOS_RN1 AWCKO1#|_C A 0if E::’xgig# %
A6 D A 1 3 <25>
6 | FBA_Das_RN2 L\ FBA_WCK1  <25>
A2 FBA DQS_RN3 FBA_WCKes# D A WOKI# FBA_WCK1# <25 RST*| DRAMS
P25 | £Ba pQS AN FBA_WCK45 | T: A WCK2 FBAWOK2 11 x32)
_DQS . <25>
W22| Fga pos R FBA_WCKa5# | U2 A WCK2# EBA WOKa# (21N x16)
\_DQS . <255
AB27 | Fga pas R FBA_WCK67 | V24 A WCK3 10 k)
27 ropbas] FBA WCK67# | V25 A WCKS# FBAWCKS <252
| —| F8/ RN FBA_WCK3# <255 |
~
GF119
FB_PLLAVDD | F16
e +1.0VS_PLLAVDD +1.0VS_PLLAVDD 1.0y +1.0VS_DGPU . . .
FB_PLLAVDD | P22 Q Figure 7-3.  Reset Signal Connection
Fl6 P22 H22 Near GPU l pis@
H22 1
FB_DLLAVDD " ’ . ’
[ FB_PLLAVDD [ X BLMT5PD300SN1D_2P
l GF117 [ E E E E SMO01000LX00
<S4 ™2 cédh g9 . . . 3 -
8 g 8 § GPU Package | Rail Capacitor.Type Footprint Population Location
IR N N !
32 B 382 &ge GB2-64/ FBx_PLL_AVDD | 0.1uF X7R 0402 2 Under GPU
2 2 2 2 GB2B-64 and
e e 2 = 22 pF X5R 0805 1 Hear GPU
. FB_VREF._PROBE FB_DLL_AVDD ¢ °
’ ) i Bead Type
N165-GTR-5-A2 BGA 595P Combined L
ose 30 0 (ESR=0.0107) [ 0603 [ 1 [ 1ear GPu
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+1.0V_PRIM to +1.0VS_DGPU

I_Continuous (Max)

: 0.79 A(+1.0VS_DGPU)

VL +3VS RON (Max) : 22 mohm
V drop : 0.0175 V
Risi : ~ 208u:
+3VS to +3VS_DGPU 1avs_pGPU sing s
w2 ose ¢ +1LOVALW +1.0VS_DGPU
Hum vourr HE——+ T T e insorss
<22.56> DGPU_MAIN EN [ > DGPU_MAIN_EN 3 ON{ ot 12 cvaze 1 H 2 DIS@ 470P_0402 50V7K g\‘lflijzjzml)jso@/GK - t l&i ]
41 veias ano 1 2 Jl Z% Jl‘:g &
Hug  wmp—— i 2 [ _owewe a2 oouesos
122 e apaD |12 P Jl ° 23
+3VS to +3VS_DGPU_AON — 2R =88 EWB209VF_DFNT4_3X2 CVazs  DIS@ 'ea
I I 0.1U_0201_10V6K 8
23e |23® g; No
~ ~
+3VS_DGPU_AON
SVALW +135VE VRAM
DG4 @
D 'SCS00002G00 N
RB751V40_SC76 Rz
wn?gémz,s% RV2007 @ RV2008 @
Dse 100K_0402. 1% 22 0603 1%
192356 DGPUPWROK [ DGPU PWROK bos 1 .2 mersivao conuzme
7 +135VaS_POOD > LISVES PGOOD RGS3 1 @, 2 00402 5% GPU AL PGOOD o) a1 pGOOD <115 e o
'SB00000I700
7> el e SNTO0REOW S0To6s5
SB000001700
: 3
Table 5. EDP-Continuous
1,5 > X
GPU Core | GPU FBIO FB Total ee 1.05V Total .3V Total
VRAM = 1.5v* | 1.35v* 1.5V&k ' 1.05“ ) 3.3v4
W v
Products Type A A A A A V A . , - .
) ®) @) (4) A A G ¢ &) Figure 18-12. GC6 2.0 Entry/Exit Seqguence Timing Diagram
N165-GMR GDDR5 19.0 - 2.0 - 4.2 0.80 0.06
FB_CKE Marmal Selt-Refash ree SeltRefrash Mormal
DDR3/L | 21.0 1.4 1.4 2.4 2.3 0.80 0.06 X X
N165-GTR GDDR5 26.5 - 2.0 - 4.2 0.80 0.06 PEX_LINK Active ): x T * Detect }I: Train
DDR3/L | 26.0 1.4 1.4 2.4 2.3 0.80 0.06 GPU_PEX_RST# —| . '7
\\ ' I/ GCE_FB_EM .-
L s T — ! IVI_MAIN_EN (N [—iTa
1 |
TEE—— i | )
GPU_PWR_EN 3.3V _/ All Rail PGO DD .-
 — _l_ +3V5_DGPU |
+3V5_DGPU_AON I
AllRail PGOOD | o a / GPL_EVENTE v =70 —
| NVVDD f GCE Entry GCE Bt
PCIE_Link e X e X bid N +VGA_CORE |
; Symbol | Description Min Max | Unit
GPU power off GPU power on | - -
PEX VDD . TO GPU_EVENT# assertion period 0.001 |HNfA |ms
Figure 18-7. Optimus Entry/Exit Timing Diagram +1.0vS_DGFU Ti 3V3_MAIN_EM. #ssertion to all power fails up and stable 0.04 |4 ms
FBVDD, / Note:
ity VR/B‘ = ALLRail PGOOD=1 represents all GPU power rails are ramped up and in regulation. If
Table 18-1. Optimus Timing Parameters U any. GPU power rail cannot be guaranteed in regulation this state should equal to 0.
— = - Mote: # Duging GCé exit, the'erder of power rail ramp-up must follow the power-up sequence
Splist || ey | ihocy it = 3.3V includes all rails powered at 3:3¥PEX_VDD includesall rails that are described in Chapter3 with the exception that FBVDD/Q stays on.
TO PEX_RST# assertion to GPU_PWR_EN=0 >0 5 ms shared on 1.05V/ 1.0V = All delays should be minimized to increase time spent in GC6 for maximum power
T All GPU power rail up and stable to PEX_RST# de-assertion | 0.1 5 ms + The ramp time for any rail must be.more than 40 ps anidis recommended to be el 3 e
M less than 2 ms. = The entire entry/exit sequence must complete within 200 ms.
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Memory Partition A

<23 FBA D[0.63] 0
23> FBAEDCT.0) [ owmmioiaSRCLOl @ ME'=
et w0 w0
Ad FBA D32
B FBA c2 DQ24 000 |az = -
Table 7-4.  GDDRS Mode H Mapping FarEosT o3 ] eoco pca ooz ooifgs FeA-E0gt oiz] eoco e
FBA_EDC2 R13 Egg; Eg‘c"f gggg ggg B2 FBA_EDC6 R13 Egg; D35 BYTE4
7.0 o R 7.0 o A
GB2-64, GB2B-64, GB4B-128 | Channel 0 0..31 | GB2-64, GB2B-64, GB4B-128 | Channel 1 32..63 _FBAEDC ~~ R2| [ E4 BYTEO FBAEDCT _ R2| BAD36
EDC3 EDCO DQ28 DQ4 EDC3
E2 A R37
a0 o cnore o 02 Ba%  baaft: 02 3
<23> FBA DBI0 DBIo# DBI3# DQ31 pQ7 - <23> FBA DBU DBIo# e -
cMD1 23883 D17 A3_BA3 & e DB DBk e s e - Z23- FBA DBIS DBIt# — -
CMDZ A2_BAD CMD1E AZ2_BAD <23> X DBI2# DBItH Da17 D09 |g7 <23> FBA_DBIS DBI2#
= = 3. FBADBI3 £04 DBE DBI3# DBI0# pate a0 By BYTEL <23> FBA DBI7 FEADEL DBI3# i
D3 ~B2 cHo19 4 BA2 . on CLKo Fa olko sz f o oot oari e o Fon oLkt Fo ol sz f o Ty BYTES
[ 5_BAT CMD20 A5_BAT 23. FBA OLKO# FBA OLKOZ RITH b DGzt paiafER 23 FBA CLKI# FBA_CLK1# I o D5
23> FBA_CMD14 FBA_CMD14 3 [ FiT FBA_CMD30 3 D46
— <23> FBA CKE# DG22 DQ14 fFg <23> FBA_GMD30 CKE# prid
CMD5 WE' [ We? pazs | pais|oe - e .
[olei:) DpQie bl —
CMD6 AT_AB. CcHD22 AT_AB <23 FBA CMD2 BAZIAL o a7 B2 L <23> FBA CMD18 e Ba
<23> FBA_CMD4 BA3/A3 DQ10 DQ18 <23> FBA_CMD20
CMD7 A6_AT1 CMD23 An_ptt 23~ FBACMD3 BADA2 Qi 019 |oe == BYTE2 <28> FBA CMD19 i —
CMDE Al MDZ4 B <23> FBA_CMDI BA1/AS DQi2 DQ20 [ Rivz FBA D21 <23> FBA_CMDI17 02 BYTE6
DQ13 DQ21 FE
CMD9 A2_RFU CMD25 AlZ_RFU oais | oaze [y 2 F8A CuD22 0t
25> FBA_OMDG A10/A0 Dais | Da23 |ug Dos - <23> FBA CMD22 b -
CMD10 AQ_ATD CMD26 AQ_A0 23, FBA CMDI1 At1/A o) 0G24 |z e - <23> FBA OMD27 et -
CMD11 *AS D27 M A <23> FBA_CMD10 AB/A7 pQt DQ25 g D26 <23> FBA_CMD26 - D58
_ _ <23> FBA_CMD7 A9/AT DQ2 DQ26 <23> FBA_CMD23 >
<23 FBA_CMDO DQ3 oGe7 12 2L BYTE3 25, Feaowpzs  [>—reacuos 1] —
CMD1Z RAS® CcmD28 RAS* - o Doz e 02 <28> FBA 500 BYTE7
25 61
' X5 VPPINC DQs DQ29
CMD13 RST CMD29 RsT* i Maivd 8 oo %0 ooz
CMD14 CKE* CMD30 CKE* a7 Das! -
+1.35VS_VRAM +
cMD15 s CMD31 cast e MF o tasysvRAM
RVi20 SEN
GB2-64, GB2B-64, GB4B-128 | Channel D& 1 za
CMD3Z ot used
25> FBA_OMDB ABl
CMD33' Hotwsed 2 FaAGHDI: RASH CASH
<23> \_( 0 Cs# WE
CMD34 DEBUGO* <23> FBA CMDI5 FBA DS CASH RASH I E—
CMD35 DEBUGT <23> FBA CMDS WE# cs# 1
05— 1
Notes: i —
. - VvDDQfF Ry 1
1. Hot available in GB2-64 and GBZ2B-64 packages. <23 FBA WCKO# e S fwokorn | wokesr vona s —————— WOKOT# | WCKes# vooa [
2. GPU debug pins; not connected to DRAM.See section 7.1.13. <23> FBA_WCKO wekot WeK23 VDDA Iz wekot WCka3 VDDA Iy
23> FBA WCKI# FBA WCK1# P5 VDDA "pg FBA WCK3# P5 vDDQ [Py !
it e e e — b e Voot 1w chm— by oA veafTs
<23> FBA_WCK1 WCK23 WCKO1 voDQ | g5 WCK23 WCKo1 voDQ f£5
fns 1 VDDQ N5
A10 E10 A10 VDDQ IE1g
X{j70| VREFD g1 %{j70] VREFD VDDA fNTg
+FBA_VREFCO Ji4 | VREFD Bi2 +FBA_VREFCO Ji4 | VREFD VDDA B3
VREFG Big VREFG vooa |ois
Fi2 vbha IFp
HI2Z ‘Jggg HizZ
<2 FBACMDIS [>—BACMDI R fpegep, = o> FBACMDZY  [>—fBAOMDZY oo, Vhoa 2
vDDQ |pis
vooa |3
vDDQ | Gig
Hi Hi vobQyTy 1
Ki K| VSS vDDa "B
B5 1 B5 | VSS VDDQ I'p1g
G5 1 G5 | VSS VDD IFg
5 1 L5 | VSS VDDQ Ipiig
T= 72 vss voDa fprg————1
B10 1 B10 | VSS NEEE] st
D10 1 Dio | VSS VDD
Gio 1 Sio] vss
Li0 Lio | VSS
P10 P10 | VSS
Ti0 Tio | VSS
K14 R! Kid
+1.35VS_VRAM L||‘/ +1.35VS_VRAM vss
e 1
G1 K2
[X] QA3 ?: VoD
+1.35VS_VRAM S — G| Voo
E3 ta] VoD
a1 ©5] VbD
- fRe ¢ R VDD
RV125 DIS@ < U3 b c10 | VOD
5490402 1% o2} 1 R10 | VDD
Ra b1 VoD
o < F5 1| VoD
M5 7§ Voo
AV2001 RIS@ 2 991 0402 1% +F8A VREFCO R — 1] voo
. MT0 RV123 DIS@ 4
W=16mils ~ (o1 80.6.0402_1% 4] o
_ RT1 FBA CLKO 2 1 FBA CLKO# Voo
2 Quso DIs@ g2 182 182 o
<o e vaer [>—21f6 F AN o 28 ,g: =8 51 Near to VRAM
& g N12
J B2 l2Re  |2Re I V175 DS@
58 %8 38 1708ALL U1z 506 0402 1% 1708ALL
B 3 3 Hi3 FBA ClKi 2 1 FBA CLKi#
SGRAM GDDRS Ki3 SGRAM GDDRS
I3 vssa fay
[ Near to VRAM vssafor
N7 piacé hear pin 14 6F each vrd 4 VSsa T
I3 vssa kNt
I3 vssa gy
I3 vssa kg7
VSSQ
RICIOEE e TC0 TECATT0 D RISTIZERETICO TECATT0D
+1.35VS_VRAM /\ \ +1.35VS_VRAM %
3 3 3 3 3 3 3 3 3 < 3 3 3 3 3 3 3 3 3 <
VREFC H H H H H H H H H H H H H H H H H H H H
5 e e |'en 'eo |'en oo |Ten I I 2 2.2 1263 "o |'ef |'ef |'ef e |'en A 5l 1ed el Ten |'en
g L% Lgs L® 18z L8 1O 1® 1% _lgg |® _Lg= | 9z Loz Lgs Lgs Lgs Lgs 1@ 10 1@ 1oz 1@ 1gz 1@ Loz 1oz |9z
23 ¢ T8% § T88 T288 g g § T288 § T88 g —2% 728 728 728 T28 T 2% g g § TE8 § TE8 § 788 788 T28
g PPe¥ P38 P82 Ps2 Pe2 P32 Pe2 Pe2 P2 PPe2 Pe2 a2 g8 |'8% |?3% [?2% [?cE |PRE |Pe2 PR32 2 282 2 232 PPg2 12g2 |22 g2
33 |32 |32 |3 3 3 s s s s s s s 63 |83 |32 |32 |82 |32 |3 3 s s s s s s
VREFC Population®
s3I0 Capacitor Type Footprint FBVDDQ FBVDD Location?
6.3V 10% %
X7R 0402 FBVDD/Q Combined
|—¢ 0.1 uF X7R 0402 10 10 Under DRAM
1.0 uF X7R 0603 4 Under DRAM
10 pF X5R 0805 2 2 Close to DRAM
Figure 7-9. VREF-C Connections for x32 Mode Note: Security Classification Compal Secret Data Compal Electronics, Inc.
. . 2016/06.23 " 2017/06/23
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LCD Power Circuit

Camera

+3VS +3VS_CMOS
W=60mils ) ;
+3VS +LCDVDD_CONN W=20mils W=20mils
Us R312 1 2 00603 §% .
N OuT |1 +LCDVDD R311 1 @ , 2 0 0805 5% NoSSSe
2 D
GND
1 1
<6> PCH_ENVDD > ENEN#  OCH# [—X ) 3 q C130 c129 @
EM5203AJ-20_SOT23-5 B ] 10U_0603_6.3V6M | _ 0.1U_020;
e Q4 cMos@ 2 2
1 <3 R119 CMOS@ ME2301DC-G_SOT23-3
| ciz20 @ 21, 150K_0402_5% AO3413_S0T23-3
1U_0402_6.3V6K g 30> GMOS ON#
2 g
C132 CMOS@
2 0.1U_0201_10V6K @
eDP CONN - :
. +3VS A
S +LCDVDD_CONN R121 2 \ @ . 1 0 0805 5%
1
2
o) » @ E C133
3 = = 4.7U_0603_25V
£ E S o 4700608
S S S e
@ a8 ® 4 ACES_50406-03071-001
= ] = s =
2
*—d 3
NVPW 4
7 BKOFF# 5
EDP_HPD R € e
+LCDVDD_CONN :
+LCDVDD_CONN
2 0.1U 0201 10V6K EDP_AUXN C 9
0.1U_0201_10V6K EDP_AUXP_C 9
2 0.1U 0201 10V6K EDP_TXP0 C 2
2 0.1U_0201 _10V6K EDP_TXNO C 13
15
2 0.1U 0201 10V6K EDP_TXP1_C
6 Eg;ﬁim 2 0.1U 0201 10V6K EDP_TXN{ C :?
- +3VS_CMOS %
USB20_N5
> USB20_NS 19
Camera > USB20_PS USB20 PE 2d 20
— 559 21
DMIC <38> DMIC_CLK DM oLk gg 22
<38> DMIC_DAT e 549 23
R126 1 2 00402 5% EDP_HPD R - +
<6> EDP_HPD < Ao VS 250 2¢ s
<39> TS_DISABLE# DB 24 2 a1 3]
couch AT Bt oL o e —
Screen <11> 12C1_SDA TS ! “"NSTEA = gg 29
L <i1> TSLNT# 30
JEDPT  ME®@
- -
& &
g5 25
k(Lo Y W Y
©3 23
&
AR YVY.8
I N =
89 89
— m o [ P,
<6,39> ENBKL C—>—=or vep 7 Y 7
PCH_ENVDD—~_ 3 6
<10,19,2936,37,39,41>  PCI_RST# > 4 °
04_8P4R_5%
z A
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Alpine Ridge LP - TBT, USB2 & DP Part

UTIE __TBT@
Near UT1
NV ey | TBT
—  <32> USB3_A_TRX_DTX_PO T T Ag} PA_RX0_P
<32> USB3_A_TRX_DTX_NO PA_RX0_N
CT41_TBT@2 0.22U 0201 6.3V6M § USB3 A TTX DRX PO A19
:ggz ﬂgg}}ﬁ?ggg;{g = e 0.22U 0201 6.3V6M y_USB3 A TTX DRX NO___B19 Eﬁ#;g—z
Type-C T ] | -
CONN [] [] A15
<32> USB3_A_TRX_DTX_P1 T T 815 PALRX1_P
<32> USB3_A_TRX_DTX_N1 T T PA_RX1_N
CT39 _TBT@2 0.22U 0201 6.3V6M | USB3 A TTX DRX P1__ A17
<32> USB3_A_TTX_C DRX P1 <} PA_TX1_P
L 320 USB3_ATTTX G_DRX NI <] L CT40_TBT@ 2 10.22U_0201_6.3V6M : USB3 A TTX DRX NT__B17 | pibrXi-y
~ CT43 TBT@2 104U 0201 10V6K TBT A AUX P Y15
<31> TBT_A_AUX_P_C + %:j + PA_DPSRC_AUX_P
315 TBTAAUXN G CT44_TBT@2 1_0.1U_0201_10V6K TBT A AUX N Wi5 | DA DheRG AUX N
- > o - £20
<31> TBT_A_USB20_P 121 ﬁ ﬂgggg : oo PA_USB2 D _P
PD <31> TBT_A_USB20_N PA_USB2 D_N
<31> TBTA_LSTX IBIA LSTX AS 1 PA LSTX
TBTA LSRX A4_| PAL
<31> TBTA_LSRX TETA FiPD M4 | PA_LSRX
- 31> TBTA_HPD PA_DPSRC_HPD
2 TRT@ 1 _PA USB2 RBIAS
799 0201 1% PA_USB2_RBIAS
USB2 Rbias A3
Place as close as possible to pins >3 NC_A13
%= NC_B13
xé% NC_A11
%= NC_B11
B2 pg X0 N
%—=— PB_RX0_P
x%g PB_TX0_P
S B9 |
Y16
RT41 1 TRI@ 2 100K 0402 5% _ TBTA HPD Wi
RT1087 1 YRYR T 2 100K 0402 5%CPU DP1 _HPD <
D19
B4
RT42 1 JBR@. 2 1M 0201 1% TBTA LSTX B5
RT120 1 2 1M 0201 1% TBTA LSRX G2

N

PORTS

Port A

Near UT1

DP

AB7 CPU DP1 PO G| 04U 0201
DPSNKO_MLO_P a7 CPU DPT NO C__|_0.1U 0201 ¢ -Fo - <6>
DPSNKO_MLO_N 1 CPUBP1NO <6>
ABY CPU DP1 P1 C__y 01U 0201
DPSNKO_ML1_P Fase U bp i 60U os01 CPU_DP1_P1 <>
DPSNKO_ML1 N + CPUDPI NI <6>
- AB11__ cPuDPiP2C b 01U 0201
5 DPSNKO_ML2_ P 101y CPU_DP1 P2 <>
5 DPSNKO_ML2 N T CPUDPI N2 <6>
.
& DPSNKO_ML3_P o CPU_DP1_P3 <>
’ DPSNKO_ML3_N CPUDPI N3 <6>
DPSNKO_AUX_P DDIt_AUX DP <>
DPSNKO_AUX N DDI1_AUX DN <6>
DPSNKO_HPD CPU_DP1_HPD <65

DPSNK0_DDC_CLK
NC_R4

NC_pET5F Ac

o
(> > | o< [>
0| @' N
< 2 Q% I

<
N

T
W12
Ve
C Na
s N 7Né Yig "~ DPSNK_RBIAS 1 Jeie 2
DPSNK_RBIA DPSNK Rbias 14K 0402_1% RT5
R2 Place as close as possible to pins

NC_R2 [Frp—>
NC_RT [
NG N2 N2
NC N1 [
NC_L2 %x
NC LT [=—x
NC_J2 j%x
NC_J1 [
NG_Wi9 [k
NC_Y19 [—2x
NC_G1
NC_N6 N8

JHL6240-QSXA-A1_BGA337
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Alpine Ridge LP - Misc Part

Figure 72. Power On Sequence

UT1A_TBT P
<31> TBT_EE DI D ﬁ?z EE DI GPI0_0_I2¢_DATA 4! TBT 12C SDA TBT_I2C_SDA  <31> [—
<31> TBT_EE_DO EECS N A: EE_DO U2 TBT 12C SCL VCC3IP3_SX ]
<31> TBT EE CS N EE S8 S lEECS N |2 GPIO_1_12C_CLK TBT I2C_SCL  <31> ol
<31> TBT EE CLK < EE_CLK o
= o V1 TBT EE WP N
ol Y4 O GPIO_2 EE WP# b |
MS va_| TDI 03 ) V2 TBT_TMU_CLK OUT |
CK T4 Pc’f " - GPIO_3_Reserved !
= RESET_N
Lo Wimo |F Om GPIO_a_PEWAKE# (U1 TET PCIE WAKES BI77 1 @2 00402 5% [ > EC_PCIE_WAKE# <3639> - !
i
TBT XTAL 25 N D22 [T (i') T} GPIO5.CI0_PLUG.EVENT |2 TBT CIO PLUG EVENT# > TBT_CIO_PLUG_EVENT# <68 |
Ly )
TBT XTAL 25 OUT_D28 | o0 oe ot s (&) GPIO_6_SRCO.DDG_DATA |-V TBT HDMI DDC_DATA
S " GPIO.7_SRCO_DDG_OLK |12 TBT HDMI DDC CLK
2 1 TBT_RBIAS H6 RSENSSE P10 8 SRCO GFa1 |AAT TBT SRC CFGI Table 422. Power On Sequence
RT25 YBY@” 4.75K_0402 05% RBIA PIO_8 SRCO_CFG1 Parameter | Description Min | Max | Units | Comments
Place as close as possible to pins co3 POC_GPIO_0_PA PPS_INT N -4 TBTA 12C INT <] TBTA_IC_NT <31> [ From vecana_ox at 0%
B23_| THERMDA1 E2 TBTB 12C INT Tpwpr RESET_N de-assertion 100 | - us
AGT | THERMDA2 POC_GPIO_1_PB_PPS_INT_N -
] TESTﬁEDM D4 RTD3 USB PWR EN R Trst_rt RESET_N rise time 0.1 500 ns
Niz| FUSE_VaPs_64 POC_GPIO_2 RTD3 PWR_EN
%2+ NC_Ni5 \/
cos POC_GPIO_3 FORCE_PWR [H% IET FORGE PiA
G5 MONDC_CIO_0 E-=
%25 NC_C22 2y POC_GPIO_4_BATLOW#
= O
DS{ MONDC_SVR & Poc_GPIO 5 DG SLP sat — D/
wis | MONDCSHE TBT XTAL 25 IN
wig | MONDC_DPSNK_0 Fi RTD3 CIO PWR EN R
*ag | NC_W18 FOC_GPIO_6_RTD3_CIO_PWR_EN
XEE5 NC_AB2 S Goop |-4B5 TBT TEST PWG YT1  TBT@  SJ10000UH0O
A23 s TEST_PWR_GOOD 25MHZ_20PF_XRCGB25MO00F2P18R
B23 | ATESTP E1 TBT TEST EN
Hh :
L Ef8]
<18 BGIE ATEST RESET_N [-4 okl TBT_RESET N <31> NG NG ,
N JHL6240-QSXA-AT_BGA337
CT37 TBT@ 4|2 CT38 TBT@
BATLOW# _RT113 AYLOW# 27P_0402_50V8J 27P_0402_50V8J
Closed to UT1 3.3V_TBT_SX 3.3V_FLASH ifi i
+eaV TBT AV XTAL/Clock Specification
PCIE_WAKEF RT20 2 YRY@” 1 10K 020 RT105 Nominal Freauency 25.000 Mz @ 25°C
AC“SCP‘J%G EVENT# RT108 } ]gE 828 07040275; Vibration Mods Fundamental
B _12C_INT RT112 Rr@” 1 10K 020 Operating/Calibration mode Parallel
RTD3 CIO PWR EN R RT1172 TRTQ] 1 10K 020 s 2 TBT BT EE GS N Frequency Tolerance @ 25° G Afffo @ 25°C | £30ppm
N TBT HOLD N 77| vee Cs# TBT EE DO Temperature Tolerance a/fe J—
TBT EE OLK ] E{OLD#(IOG}) DO(lg” TBT EE WP N Operating Temperature Topr -20°Cto 70°C
TBT I2C SDA RT1382 TRT 22K 0201 5% TBT EE DI 5 | CLK #102) 174 pereting Temp e
TBT 2C_SCL RT1392 2.2K 0201 5% Di(lo0) GND Equivalent Series Resistor = 500 maximum
H ;é 81D ; §§E 4 e gg 5 25Q80DVSSIG_SO8 Load Capacitance Cload 2008
[ 7 pras 5 3.3K 04 EE WP N Shunt Capacitance Cahunt or Co_| 6pF maximum
TBT FORCE PWR RT1252 1_10K 0201 5% | __~RTs1 2 3.3K 04 HOLD N —— o P ———
TBT_SRC CFGI RT1262 g:: 1 10K 0201 5%
1 Insulation Resistance IR 500 M £ minimum at DC 100V
L oras Aging Afffa +5ppm per year maximum
TBT_SRC_CFG].=O for AUX’ 1 fo c 0.1U 0402 10V7K External on-board Capacitors ci,c2 20pF
. If no SRC port, pls left open, 2 T.BT7 - Board Resistance Rs 0.19Q maximum
. but put RBIAS 14K and HPD 100K pull’down @
.
TBT SRC CFG1 RT1351 JEX@ 2 1M 0201 1%
Note: BIOS needs below GPIO.
N\ *POC_GPIO 3 (TBT FORCE PWR)
HDMI DDC DATA _ RT1091 18X@ 0201 5% (‘ —Connects to a PCH GPIO and has 138V1C
HDMI DDC_GLK RT1101 100K ohm pull-down resistor to GND )
TMU CLK OUT RT38 1 ]
FORCE PWR RT1271 . RT6 E 0K 020 o]
Table 12. Supported types of Flash Memory RT7 210K 020 MS
; *GPI0_5 (TBT_CIO_PLUG_EVENT_N) Wanafactarar - T —— e RT8 > 10K 020 CK
e BT1361 \ —Cannect to PCH GPIO that support s : PRy RT9 0K 020 Do
q SCH and has 3.3K ohm pull-up resistor AMIC A25L080 8.0 3.0-3.6
to VCC3V3_TBT_SX power domain. 5
Spansion 525FL208K 8.0 2.7-36
RTD3 CIO PWR E
RTD3 USE PWR § Winbond W25Q300V 5.0 1.7-36 N ACES _50228-0067N-001
*GPIO_3 (TBT_PCle_WAKE_N)
—Connect to relevant PClewake signal
<’ and has 10K ohm pull-up resistor to
POC_GPIO_4 (BATL VCC3V3_TBT_SX power domain Security Classification Compal Secret Data Coml Electronics, Inc.
POC_GPIO_5 ( SLP_S3_N) Issued Date 2016/06.23 Deciphered Date 201710628 " Thunderbolt AR-LP(2/4,
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Table 423. External Power Supply Specification

| 1

° .
Alpine Ridge LP - P r Suppl
-
pine Ridge ower Supply
B Maximum voltage ripple (peak to peak) for
Ripple VCC3P3_ S0 at 0.1MHz to 10MHz nfa 2 mv
Maxil It ipph k & k) for
+3VALW  +3VS +3VS_TBT +3VALW  +3VS_TBT +3.3V_TBT_SX Ripple vé;‘_,,",',;fs;’:v?;:;fgg;,{;f; :PT@ s |0 -
Q Q 20MHz
RT840 2 00805 5% RT841 1 ,\@\/\ 2 0 0402 5% VCC3P3_SX 3.3 V {Sx rail) maximum current n/a 100 mA
VCC3P3_S0 3.3 V (S0 rail) maximum current nia 700 mA D
00805 5% RTB43 1 @~ 2 00402 5% .
. +3VS_TBT +
Cable Disconnect / Sleep Mode AR ON Mode ? o
= = 3 3 3 3
g g 3 3 § > s
185 l1@s 1183 183 189 183 183 ¢
o o o o o o o .
00 UTIC _ TBT@ 2 > -g -8 se -
28 28 3 03 ©8& =38 «S
D mA_L8 [ copg pp ) vecaps svr [-42-820mA 288 88 [pBS 82 a3 SR P S | |
= = = = = = X757 NC_L11 = VCC3P3_SVR [g; 52 52 SRz 52 5% G5 ¢
162 162 168 [168 [1o2 [of e NC_L12 o VCC3P3_SVR g 55 ma .
=34 =34 =34 =34 =34 =34 T VCCOP9_DP o VCC3P3A . . y Y
2 2 2 2 2 20 T15| VCCOP9_DP @ 7 \ o] A4
S S S S S S | *ten, ces® .
238 Pg§ P28 [|Pz§ P8 |?:§ VCCoPs_bp E vocaps s |-R13200mA PORRE +33VLC 403V TBT 8 :
52 =) =) =) =) =) »—=2— NC_L6 z| - ) “ :
o= o= o= o= o= o= | = A N
! ! ! ! S8 | NG e E VCC3P3_SX F8 190mA 3.3V TBT SX /\‘ - :
<& VCCOP9_ANA_DPSNK \ " = s :
& VCCOP9_ANA_DPSNK | vecaps Lo |FRe-30mA_ 433V LO o2 o2 H
VGCOP9_ANA_DPSNK L0V § e e :
VCCOP9_SVR et g2 :
- - - B 9"2 PCl - 380mA 18 1 vocops_PCIE VCCOPY_SVR =M, =2 |, = 4R =R :
2 2 3 g g VCCOP9_PCIE VCCOP9_SVR_ANA g © ] ,88 558 :
1 %g 1 %g 1 %g 1 %g 1 %g “ﬂ VCCOP9_PCIE 3 VCCOP9_SVRIANA e %3 %3 52 52
B =R =R =R =R *N7g | NC_L19 ps VCCOP9_SVR_ANA N (=g =S =
©z 5 oz -z ~T T1g | VCCOP9_ANA PCIE 1 |, VCCOP9_SVR_ANA ©8 28 208 .
2-8 2-8 28y 28y 28y Mig | VCCOP9_ANA PCIE 2 |5y VCCOP9_SVR_ANA S o) &8 :
5o 5o 5o 5o 5o N VCCOPY_ANA PCIE 2 |5 () VCCOP9_SVR_ANA 52 52 52 . :
: : : = VCCOP9_ANA PCIE 2 |~ VCCOP9_SVR_SENSE 'S e . " :
?]7 220mA Ri5 2 Lottt M2 TBT@ N . .
+0.9V_USB 16 | VCCOP9_USB o SVR IND 1 :
VCCOP9_USB ot - ? . :
409V CO OmA_8 {000 cio z Iz z = Share Same GND plane
VCCOPY_CIO 3 3 3 . :
Ri . e e 2 o .
= = = Rz | VCCOPYI_CIO - Tee 'ge ['ge K .
1 °H 1 °H 1 o8 VCCOP9_CIO 3 eg Ligs Lig -
5
5 I I . ,+0.9V LVR OUT __ 55mA F . 28 8 28 . :
[ el = { Hig | VCCOP9_LVR 5 +3.3V_ANA USB2 . [ = 3 R = :
w8 T ~8 08 - - - = [ Jir] VGCoPY LVR vc 3R3_ANW_UsB2 76 2 SV ANA PCE 8 Lo do BT 55 55, . :
229 [2E9 S = = z z z & T fir| VCCoPS_LVR  PCIE B . :
62 [ 62 [ 62 |'e2 |'e2 |'es |'es |'es |'e3 VCCOPg_LVR SENSE e Zow :
o o B B B B JHL6240-QSXA-AT_BGA3 3 3" Treeeeseee :
1 (= (= Y Y Y Y ®= ez .
= = @ & :
7 208 [2:8 283 [2g3 |23 [Pad £2 220
28 =9 82 8 i 89 [Ehi 2 )
52 52 53 53 53 53 =8 28 Main source : SHI0000N600 , Rdc 130m ohm(typ) & 163m ohm (Max), Idc > 0.55A
! @ ©5 5
N G2 G2
I ° ° Main source : SHI0000MDOO , Rdc 17.40m ohm(typ) & 19.14m ohm (Max), Isat > 6.5A
Near UT1
P uTiB TBT@
<12> PCIE_PRX DTX P4 < §—CT12TBIG S| pCIE_TX0_P PCIE_RX0_P [v2S DuE ST B bra i PCIE_PTX G DRX P4 <12>
<12> PCIE_PRX_DTX N4 <% PCIE_TXO_N PCIE_RX0_N PCIE_PTX_C_DRX_N4 <12>
<12> PCIE_PRX DTX P3 < }-CI14TBIG PCIE_TX1_P PCI PCIE_RX1 P (122 DuE oL s braf PCIE_PTX G DRX P3 <12>
<12> PCIE_PRX DTX N3 <___| PCIE_TX1_N e PCIE_RX1_N PCIE_PTX_C_DRX_N3 <12>
NC_K23 NC_M23 [y55<
NC_K22 NC_M22 [—=5x +3VS_TBT
NC_F23 NC_H23
(‘\ NC_F22 NC_H22
<10,19,26,36,37,39,41> PCI_RST# ~> ( \ \ PC| RST# L4 | peRsT N PCIE_CLKREQ_N [AE5 RT141 1 "R N2 00201 5% 5 1pTcLK_REQ# <10>
9
<10> CLK_PCIE_TBT CLK PCIE TBT V19| peroik 100 NP PoIE_FBIAS |-N16 PCIE_RBIAS RT140 1 XBJ@a 2 3.01K 0201 1% D
<10> CLK_PCIE_TBT# CLK PCIE TBT# T19 | REFCLK_100_IN_N DG_CLKREQ#:
“ * IfNOT usingt DG_CLKREQ# to PCH,
JHL6240-QSXA-AT_BGA337 Add 100K PU to 3v3_Sx.
* If DG_CLKREQ# is connected to PCH use buffer
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uTID_TBT@

29 1 vss_ana VSS_ANA [

Ao VSS_ANA VSSANA [

fio VSS_ANA VSSANA [

Pe VSSZANA VSS_ANA (/3

hra] VSS_ANA VSSANA (12

fore VSS_ANA VSSANA Fas—%

Ag0| VS5 ANA VSS ANA s
VSS_ANA VSS_ANA

A22 1 Vs ANA VSS_ANA

S VSS_ANA VSS_ANA

e VSSANA VSS_ANA g

o VSSANA VSSANA Hvas——%

2 VSSANA VSS_ANA Hyvas—4

2 VSSANA VSS_ANA
VSS_ANA VSSANA (3
VSS_ANA VSSANA (3
VSS_ANA VSSANA (a0 ——
VSS_ANA VSSANA [HAaes——
VSS_ANA VSSANA (485
VSS_ANA VSSANA HrBe—4
VSS_ANA VSS_ANA
VSS_ANA GND VSS_ANA [HAS10
VSS_ANA VSSANA (4512
VSS_ANA VSSANA [AB12
VSS_ANA VSSAN
VSS_ANA vss praramis [ [
VSS_ANA v e
VSS_ANA ANA [he
VSS_ANA VESNA
VSS_ANA VS ANA ﬁ: 0
VSS_ANA SSNK A
VSS_ANA vss ANA AT
VSS_ANA VSSTANA o
VSS_ANA VSS_ANA $
VSS_ANA VSS_ANA
VSS_ANA g
VSS_ANA
VSS_ANA
VSS_ANA

iz VSS_ANA

Hia| VSS_ANA

Hie{ VSS_ANA

<<< <
BBBDD DD
2220000
ZZZZZZ D
zzzzzzz
>>>>>>>
| |
2121228
S|o|o) Y
‘N s
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Type-C Thunderbolt Function Block Ret

THTATI2F

VECHM

VAW SVALW_PD SVALW SVALW_PD
RTS3 1 @, 2 00402 5% 1 120mil 32
. L s |z ]z | 3
g 120mil 3A 08 | o2 | o2 | o2
162 1@ h@s hegs |1gg
oy g8 g8 g8 L eg
g s =S o 25
2g5 283 |2BR  |2BR  |2ER
82 58 288 |26 58
53
LavALW_PD
CT9s TBT@ 2 1 22U 0402 6.3V6M _TBTA LDO BMC
CT99 TBTG 2 1 _4.7U 0603 6.3V6K +1.8VD TBTA LDO
CT100 TBTG 2 1_4.7U 0603 6.3V6K +1.8VA TBTA LDO
criot TBT@ 2 || 1 1u o402 6aveK
Master0:0 ohm o el
slavel:93.1K ohm uTe TET®. 5 % gEm z EoP TYPE-C_VBUS_F
Q RT3 1 AR 200201 6% Fillecaon 22 $8¢9 Y4 ¢
58 £283% 3 3 .
26> TT G SDA Dilpcson 2 8 505 & o 120mil 3A
Zo. TBT oG SCL o6 scL > 888 ¢ *
<28> TBTA_12C_INT 12C_IRQ1_N -5 7«
<39,46,48> EC_SMB_DA1 EC _SMB_DAT A5
e Eoomon £C St ——8e o sore e B
<39> PD_IRQ# PD_IRO# 12G_1RQ2_N N
™ @ e+—521
™ o *&ﬁ‘ i 133V_TBT SX R
e Hi.cw se to UT4
<27> TBTA_HPD <
© @ e+ vour_ava -2
X b7 G +3.3V_FLASH
T4 @ e+—o] N A
+3.3V_FLASH RT64 2 TRT@, 1 100K 0402 5% He
/_F Gl G1 CT106  TBT@
28> TBYEE CLK TBT EE CLK A3 LDO_3v3 0.1U_0201_10V6K
<28> TBT EE DI TBT EE DI B4 2
<8 TeTEE 00 e — Ko ar A usezo et oriear e
6. TBTEECS N G uss TP [e—JEASE20 T TBTA USB20 PT  <32» 00560 6 3ven
— CUSB TN TBT A USB20 NT  <32>
<27> TBT_A_USB20 P TBT A USB20 P U
A USB20 | TBT A USBZ0 N
7 TBT A USB2ON
Q AIE2 2 THIR 1 100K 0402 5% _4PD YART £ — c_usagp 16T A Usezn pB TBT A_USB20.PB  <a2>
G UsB BN TBT_A_USB20 NB  <32>
5 \@ @+t
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<3d4> HOMLLS TX1+ . HDMI LS TXi- RH15 1 Eg@ 2 8.2 0402 1% HDMI TX1- CONN H HOMI\CAK+ SONN 0 | CK_shield GND 755
<34> HDMI LS TX1- oM 5 CK+ GND 55
] ] 5 DO- GND
34> HDMI LS TX2s ! HDMI LS TX2+ RH16 1 8.2 0402 1% HDMI TX2+ CONN : TX0+ CONN 7 Bgf’“e'd
LS T - A 5 .
S HDMILS X, B ! HDMI LS TX2 RH17 1 Eﬁg 8.2 0402 1% HDMI TX2- CONN ! HDMI_TXi- CONN 6] Do
] ] HDMI_TX1+ CONN 4| D1_shield
o 1l 1l HDMI_TX2- CONN o
2
: : HDMI_TX2+ CONN 1_| D2_shield
HDMI_CLK+ CONN RH18 1 2 300 0402 1% HDMI CLK- CONN D2+
! ! CONGR_099ATAC19NBLCNF
: HDMI_TX0+ CONN RH19 1 2 300 0402 1% HDMI _TX0- CONN :
] TX1+ CONN 2300 0402 1% HDMI TX1- ] N N
]
H HDMI_TX2+ CONN RH21 1 2300 0402 1% HDMI TX2-
]
]
[]

LOSESDL5VONA-4_SLP2510P8-10-9
TVWDF1004AD0_DFN9

LOSESDL5VONA-4_SLP2510P8-10-9
TVWDF1004AD0_DFN9

1__HDMI ESDC DH2 HDMI_ESDC DH3 HDMI_ESDC
1 _HDMI DET HDMI TX1+ CONN 9 1 HDMI_TX1+ CONN HDMI_TX2+ CONN 9 1__HDMI TX2+ CONN
2 _+5V Display HDMI_TX1- CONN 8 2 HDMI_TX1- CONN HDMI TX2- CONN 8 2 HDMI TX2- CONN
4 HDMI LS DAT HDMI CLK+ CONN 7 4 HDMI_CLK+ CONN HDMI_TX0+ CONN 7. 4 _HDMI TX0+ CONN
5 HDMI LS CLK HDMI CLK- CONN 6 5 HDMI_CLK- CONN HDMI_TX0- CONN 6 5 HDMI TX0- CONN
3 3 3

LOSESDL5VONA-4_SLP2510P8-10-9
TVWDF1004AD0_DFN9
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BTE

WiGig
WLAN
WiGig

<10> SLP_WLAN#

<125 USB20_P7
<12> USB20 N7

<33> WiGig_DP_N3
<33> WiGig_DP_P3

<33>  WiGig_DP_N2
<33> WiGig_DP_P2

<33>  WiGig_HPD

<12> PCIE_PTX_DRX_P2
<12> PCIE_PTX_DRX N2

<12> PCIE_PRX_DTX_P2
<12> PCIE_PRX_DTX N2

<105 LK PCIE WLAN
<105 CLK_PCIE_WLAN#

<10>  WLANCLK_REQ#
<2839> EC_PCIE WAKE#

<12> PCIE_PTX_DRX_P1
<12> PCIE_PTX_DRX N1

<12> PCIE_PRX_DTX_P1
<12> PCIE_PRX_DTX N1

<105 CLK_PCIE_WiGig
<105 CLK_PCIE_WiGig#

Intel 18265 WiGig / WLAN

Key A 2231 platform and module pino:

NGFF for WiGig (Key A) , WLAN / BT(Key A-E)

FaVALW +avs 13VS_WLAN 13VS_WLAN
T RWL154 1 g 2 0 0805 5%
1 - i 1 1
AWLISS 1 A @ A 2 00805 5% @ Wicig@ @
cwLiss CWL1S6 CWL1S7 cwL1se
uwiciar 4700402 63v6M [ 1 0402 63veK |, 0.1U.0201 10VeK | 47U 0402 6.3veM
5 1
VIN out
GND
3
>———EN/EN#  OC# [——X
EW203AT20 507235
WLAN WiGig +3VS_WLAN e
o
IWIGIG1  ME
GND ND FERN N RER]
T v T - e
USB D- USB D- WiGig/Wi-Fi LED LED1
x ¥ £s 6 [Sbx y
5 aaT H <
ne MLDIR Sensesd2 9 HEE i
[>Quor 1|\ 2 wiag o oot tovex _wicn e o g NC op iz 10119 0 T NC WiGig DP_AUXN <33
CWGZ 2 WiGig@ 0.1U_0201_10V6K WiGig DP_C P3 NC DP_MI3p 21 n 12 77 DP_AUXp NC o
- NC o el 14 Hg22Des WiGio DP_AUXp <33
[>Ques 1 || 2 wiag osu oot touek _wica DF 0 o0 wizn 2517113 16856 o waitn Wicig DP G g ot ofoiovek’ — oo vy s
F2Ghii—H |5 -Wiaae o1 osoriovex s oo e Do mion 9719 17 18 208 pemaiip WiGig 0P C Pt e " AN AT asp =
GND 2a 30 G
WiGig HPD DP_HPD 31 21 22 32 DP MIOn NC WiGig DP_C_N0 ig_DP_ <33>
< Gan G ekl 2 (23 powin, NC WiGig 0P G PO Warbrre S
oo 1 2 0.1U 0201 10VeK__PCIE PTX C DRX P2 PERPO bERPD 3 36 GND.
o [ 2 0100201 T0VeKPGIE PTXC DRX e benbn prr—r 2 3030 ClIn prsE | CUNKCRESET —
f GND. GND 203122 30 (5240 clnipar, CUNICDATA / Wigig DATA <6
PETRO PETRO 4133 | 31 3234 cuneccix CLNICCLK Wigig OLK  <a»
PETa0 PETa0 43351 32 36 (3844 COEX3[1/0) COEX3(1/0) N
Rricen | arecion 739 %7 3 Ca0dg CObixd cosalior
REECIKNO | _REECIKNO _ag4l | 39 0l LUSCIK USCLK Uscl RWL157 2 00402 5%
1 42 o SUSCLK  <10>
B Ry 2 —TEE o i B vy WD yerom i
oty 1 2 wekap 0.0 a1 g e g Ll e O Note The eal behavior of 5T_DISABLEare -
[=:CWG105 T[> WiGia 0100201 10veK PGIE PTG DRI N i m— 52 865X Rty R BT_DISABLE=LOW, BT=OFF
GND GND 63551 22 26 | 2864 NFC_RESETH NFC_RESETH BT_DISABLE=HIGH, BT=ON
s s m—Te i rwerom s Awe1r 1 2 @ owmse i
a 59 60 2 Clare NC WIGgOLK_REG#  <10> WiGig
GND
NC REECIKDT 7163 | OF 02 eag) AWGr2 1 2 @ o00a25%  EC POE WAKE#
B ne ReeCIeNT 7365 82 o4 6674
67 /
o w® {1
GND GND

Fin name platrorm pmout

LED2
WIDIR Sense (1)

DF MLip

OF_HPD (10)(0/3.3V)
P mion

Athros NFA344A WLAN

CONCR_213ARAAIZFA

Express* Interface Topologies

on the Motherboard

=T
COEX3(1/0) (071-0V)

‘COEX_RXD (1(0/1.3V)

RE

VW/_DISADLEL# (0)(0/3-3V)

12C DATA (IO)/UART_RX (1)(0/1.0V)

Ear
b

NFC_MESET#/ UART_RTS (0)(0/1.8V)

5
TERET1® (0)(0/3:3V)

CLKREQ1# (10)(0/3.3V)

_LE 0.3" BI

Add In Card

. Place AC caps closer to the PCIe* connectol
. TX and RX signals at PCH breakout (L_LA1 B/O) needs to be routeh on different layers.
L_LAl, L_LBE and L_LC are routed as Stripline.
. L_LD Break-into from connector (up too 300 mils) assumed to be Microstrip routing

. Connector voiding is required to optimize impedance mismatch in the channel. See Figure 13-4, "SATA 6
Gb/s SMT Connector Footprint, Power and Ground Plane”
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. NMENT() A
T PI¥ AsSICNMENT(MoDULE KEY A-E) PCI
Vi name module piRoUE orr e wtcia Pin. | Pin Define Status Pin. | Pin Define Status
357 AT 1 @D YES 2 3.3V YES
EEE) o 3 USB D+ YES 4 3.3V YES 5
EX L/ I LA s | USB_D- YES 6 | LED_WLAN# YES
7 GND YES 8 | NoTcH NC
9 | NWOTCH NC 10 | NOTCH NC
11 | NOTCH NC 12 | NOTCH NC
NOTCH NC 14 | NOTCH NC
WOTCH NC 16 | LED_BT# YES
ot o T T 17 | NC NC 18 | GND YES
— 1 | NC NC 0 | NC NC
3 NC NC 21 | NC NC
2 NC NC 24 | NOTCH NC Noter
WOTCH NC 26 | NOTCH NC 1
NOTCH NC 28 | NOTCH NC 2
= Serr WOTCH NC 30 | NOTCH NC 3.
NOTCH NC 31 | NC NC 4
; - 5
T T GND vES | | 34 | nC e
s ol vEs | |36 | we xe
FERoo Feie v 37 | PERud YES 38 | RESERVED NC
[ Femo [ Fmno | A 39 | D YES 10 | RESERVED NC
WA
41 | PETpD YES 41 | RESERVED NC
o
B 43 | PETa0 YES H (CLUT?(ASCHVEJ s
PETHO. A CD:B_(Z
COER(1/0) CO/L-5v) WAN ¥ BT 45 GND YES 46 YES
TE_PRD)
OB 0 Bre) WA T BT e | ze — - %om_(z T
== én (o)(n/x = WiAvs BT HEr (LTEE_SYNC)
o REFCLE- YES 50 | SUSCLE(3XkHz) NC
— GND YES 51 | PERST# YES
WLAN CLEREQ# YES 34 | BT_DISABLE# YES
=
WA PEWAKE# YES W_DISABLE# YES
W_DISADLC1# (1)(0/3.0V) WiGig
@D YES I2C DATA NC
I2C SATA GOS0 AT ST T — ——— -
EE R L) T 5 RESERVED NC 2 | ALERT e
"ALERT#/UART_RTS (0)(0/1.8V) WLAN | BT GND YES 64 RESERVED NC
NFC_RESET#/ UART_CTE (1)(0/1.8V) WLVAVNCW BT ERESERVED NC 66 RESERVED NC
3 g
TERETI® O(/35Y) Wicia RESERVED NC 63 | RESERVED NC
o wici
cuimeo1* (10)(0/2.2v) wicia @D YES 70 | RESERVED NC
PEWAKELS (10)(0/3.3V) PEWAKEL® (10)(0/3.3V) wicia RESERVED NC 7 | 33V Yes
RESERVED NG 2 | 30 Yo
PCle PHY. wicia GHND YES
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+3VS_SSD

SSD(Key M) B
= X 2 2 =
1 ©§ 1 g 1 g 1 2 1 2 1 2
e g‘ @;\ &= S S __@@‘ +3VS +3VS_SSD
g = of of .
08 ©d N~ o$ § T gf 100mil
259 255 253 259 | 229
"% »nS H= ne ne n3
O Ooc oo O« O« Oor
SSD1
Near JSSD1 GND 1y
|m===eeeeecccccccccccceea - GD g 3
——  <12> PCIE_PRX_DTX N5 T T 5
<12> PCIE_PRX_DTX_P5 1 ] o 7
9
cse 1 2 0.22U 0201 6.3V6M PCIE PTX C DRX N5 3 [ pEgn3
<12> PCIE_PTX_DRX_N5 --m- I:j 1
—PIX DRX 2 0.22U 0201 6.3V6M _PCIE PTX C DRX P5 o | PERp3
<12> PCIE_PTX_DRX_P5 [ > H i GND ]g
<12> PCIE_PRX_DTX_N6 ] §—BEIn2 A B
<12> PCIE_PRX_DTX_P6 T T o 1| 19
0 CS8 1 || 2 0.22U 0201 6.3V6M PCIE PTX C DRX N6 ) | prrno 23 | 2]
<12> PCIE_PTX_DRX_N6 --E-l 23
—PIX DRX 2 0.22U 0201 6.3V6M _PCIE PTX C DRX P6__§ | pERp2 25
<12> PCIE_PTX_DRX_P6 I:: 1 _eND 27 g;
SSD PCIE <12> PCIE_PRX_DTX_N7 ' PETn1 g? 29
<12> PCIE_PRX_DTX_P7 H T a—c
Y cs101 || 2 0220 0201 6.3veM PCIE PTX C DRX N7 | 35| 38
<12> PCIE_PTX DRX N7 [ >+ I:j - PERN1 e
122 PGIE PTX DRX P7 2 0.22U 0201 6.3V6M_PCIE PTX C DRX P7 PERp1 g; 37
lGnp 39
39
<12> PCIE_PRX_DTX_N8 1 0. PETnO EiM b
<12> PCIE_PRX_DTX_P8 : 4 f_ilTr;‘f‘ 25 43
] 45
cs12 1 2 0.22U 0201 6.3V6M PCIE PTX C DRX N8 PERn0 4
<12> PCIE_PTX_DRX_N8 --EEII 47
o PCEPTXDRXPS [ 2 0.22U 0201 6.3V6M _PCIE PTX C DRX P8 : PERPQ Z? 49 | RST#  <10,19,26,29,36,39,41>
H | {-oun T 51 CLK_REQ# <10>
<10> CLK_PCIE_SSD# T [ REECLKNL 22 53
L—  <10> CLK_PCIE_SSD REECLKP 251 55
Y | WYY 57
NC 59
59
PEDET/ g; 81
4 GND 7" 63
Ll GND 65|
; ; s e GND 67
4.2 Pin Assignments and Definition 6
[Tablz 10] Signal Asslgnments
Plng Asgignment Description Ping Agslgnment Dascription
1 GND Retum curent paih z 3V 3.3V source 4 GN GND 22
3 GND Refum curent pain ¥ EE( 3.3V source
5 PETH FCIe 1K 3 NGT NG
7 PETE3 PCle TX 5 NT NC
3 GND Retum cument pain [ LEDT# Device Actve Sinal
[ PERNZ BCiz R 12 EEl 3.3V source
2 PERE3 PCle fx i 3w 3.3V source PCI Express* Topology Routing Guidelines on the Motherboard for M.2 SSD
15 GND FRetum curent path 16 33V 3.3V source Modules
[ PETIZ Pl TX [ 3 3.3V source
] PETR2 PCle TX b NT NC
1 r
7 GND Retlm curent pain 7] NT NC
= — = , PCH M2 1.2 PCle-based SSD
e Rx 24 NS NC Connector
3 PERDZ PCle R % NT NC == —i Breakout 290nF
T GND Retum curent paih ] NT NC
E] PETRI PCla TX ] NIC NC ! D,
3 PETRI PCle TX 2 NI NC | +
E) GND Retum curent pain ) NT NC ] m fo
E3 PERNT PCIE Rx % NG NC | |
7 FERD POz R ) N [ | | ACI f"’l’
3 GND Retum curent pain a0 3 NG | (B)—O (M) O M2+M3 11 L
[ PETM PCle TX [ NIC NC | R}: TX
43 PETPD PCl2 TX 44 NIC NG I N @ O
GND Retum curent path 45 NiC N | . AC Cap
a7 PERND PCIE Rx a8 3 NG |_ —=1
) PERpD BCie Fx G PERETE PCie Reset Mother Board
51 GND Retum curent pain 52 CLKREGR PCle Device Clock Request
= REFCLRN FClz Reference Clock = PEWakes NT Note:
= e = s = TS e 1. Place AC caps closer to the M.2 connector.
Ei GND Retum curent paih E] NT NC
G NC NIC &3 SUSCLK NC Security Classification Compal Secret Data Comgal Electronics, Inc.
B3 PEDET NG 0 3 3.3V source - 7
T ND Fetum r:|.|no_4'1I tpaih 12 EET 3.3V soure Issued Date 201610623 Deciphered Date 2017/06/23 Tie SSD PCIE interfe
_ - interjace
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+3VS — +3VDD_CODEC
+1.8vs 43VDD_CODEC 45vs
T Place near Pin34  Place near Pin39 T Lavs 3VDD GODEC
+gVS PVDD . . RA1_1 g 2 0 0805 5%
onrr - L - L Plade near Pinl
| 4700402 6.3V6M H H 2 H RA2 1 (@ 2 00603 5% :
12 1= 12 1= X
3 o s al H %
g oo g oo o3 hal
2z P22 232|222 TEZS g
3% 35 25 55 5% S
= & X 2
25 o <
| 3s &)
- 33
UA1 ™
RA12 2 133 0402 5% HDA_SDINO_AUDIO 7 88 a8 +
<9> HDA_SDINO 3 SDATAIN 92 aa
292 HDA_SDOUT AUDIO HDA_SDOUT AUDIO_4 1 gpaTa Ut &8 22 HroUTLPORT-M) —HEOL  Headphone
6% HDA BITGLK_AUDIO % HPOUT-R(PORT-I-R) | 28—HP OUTR__
PO BEEP L
2 CA27 1 || 2 1U 0402 63VEK
EMT place RA10 & CA12 on AGND moat| VREF 55 CPVEE 3 | AGND.
cecccccccccccccea- BOLK CPVEE
Q | CA12 @ENI@_22P 0402 50VBJ RA10 2 @EMK@ 1 33 0402 5
D
+MIC2-VREFO MIC2-L(PORT-F-L)/RING LINE1-R(PORT-C-R) % +5VDDA_CODEC
MIC2-R(PORT-F-R)/SLEEVE LINET-L(PORT-C-L) [
MIC2-CAP LINE1-VREFO-L [ 75—y 7O +LNET-VREFOR EMI
MIC2-VREFO HP/LINE1-JDWDY) — [ bbbttt | Plade near Pin20
2 DMIC_DAT R | RAI4 1 @EMIG 2 0 0402 5%
SPK-OUT-LP GPIOO/DMIC-DATA12 !w,m-__- DMIC_DAT <265 +
SeKouTLP QUDMIC.DATAT2 |5 DMIG_CLK R VLA T Ko~ 2 BLMSEG22TSNID 2P = twaak e External DMIC
K-OUT-RN 8 - seessescccccaad x
SPK-OUT-RP DVDD-I0 [———0 +IOVDD_CODEC g
3 % ]
LDO1-CAP cen |2 CA1s 1 } } 2 1u_ o0z 6 ek i [ieg © g 13
LDO2-CAP CBP ] :éw‘ = S
LDO3-CAP g o 2
con |0 1 o o b olgd 2:f s
HDA_SYNC AUDIK ‘g DG DET 2 1 ] 8¢ : 82 3
<9> HDA_SYNC_AUDIO > SYNC é%ﬁ% @ THERMAL PAD H H
2822 8 [ —
333< 8
ALC3240-VAG-CO_MOGFNA0 5%5 [ 1T | ]
+5VDDA_CODEC +3VALW
o +3VS — +I0VDD_CODEC
+1.8VS
Head Phone I
RAS 1 2 0 0402 5% +3Vs +I0VDD_CODEC
T
1‘“5—{ 14 0402 6.3V6K), pGp Place|near Pin8
U 1 AAS 1 2 0 0603 5% H
Place near Pin33 .
£
2 1
PLUG IN tg !
p— PLUGIN _ — plug N <43> g
S :
lace close to audio codec 2, s
PC Beep e — » RN
. DAS@ 2, NI 1 RB751V-40 SODS232 | RA4D 1 2 47K 0402 5%, BEEP N 1 CA37 1 || 2 01U 0201 toveK Y rc Beee [
ECBeep <o Beert [ > — I} i H
CPUBeep <o HOASPKR[ >4 0M5@ ¢ 1 RB751V-40 SOD3232 , RA41 1 2 ooz gn S
o 1 2 0 0603 5% 1z 88 N
§  J'e§
update from 4K7 to 27K BT 2
gx 38
g5 , 58
of
AGND
. SP02000GC10
S eaker SPEAK 4 ohm : 40MIL
ACES_50224-00401-001
M p sveaksonm : zomi EMT ESD -
Fo=—=--cccccccce- 1 @2
SPK_R2+ G1
SPK RI- 1 4
SPK LT ) + 3
SPK L2 r— - T 2
] H .
] £ £ of o of o [} ME@<
2 2 8% — B8 !
e H 198 198 gz g3 v
= = 20 4o '
EXT_MIC_SLEEVE P n NI . ' =YE g 59 58 '
EXT_MIC_RING2 e N i@\, e ] d \ 28 28 H
HP_OUTL ‘/ ( P 20 47 0402 5% o ] 298 2% g'@ g’@ H
HP_OUTR q_EMIC SD A50 47_0402 5% Y [} g8 &8 88 88
A 43 H o= o= g 58 ]
' - 28 - 28 H
X x x x ] S8 53
For Universal Audio Jack vef les |ies |ies ' VNV §E BE !
LNETL CA21 2 || 11U 0402 6.3V8 i H H H SomssssssssssssssbosssoeSt oS
' iy ——dy ——dy ——dgy
LNETR CA22 2 || 11U 0402 6.3v6l ] g 3 3 3
i H 2ga |29a [23a [2ge
H 28 28 g8 g8
35 S& 35 35
RAZ9 1 2 4 Z<l «rﬂx :
'
RA32 1 2 K002 5% =
VLINETVREFOR ! AGND  AGND AGND  AGND
S\ e e e e e e e e e e e e
Note:
Cable Calor| Pin Definition
A White +
B Blue L-
-
e+ gioe 2 0own v Cl Rd | ®
RA43 1 @EMI® 2 0 0402 5%
RA44 1 @EMI@ 2 00402 5%
AASS 1 @EW@ 2 0 0a02 5% Securty Classifcation | Compal Secret Data Compal Electronics, Inc.
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+3VALW_EC

+3VL
_ EC_SMB_CK1 R0t 1 2 22K 0402 5%
R1BY @
+3VALW_EC +EG_VOCA 0.0603 5% EC SMB DA1 B2z 1 2 22K 0402 5%
«
2o 1 2 8L 2p 3VALW_EC
SMOTO00KLOO
3 g 3
2 2 2
Elal [l 10
g § — §
2 2 2 2 2 2 +VL e6 veon
L1 1 2 8l 2 © © © )
SMOTO00KLOD
N [ -
ECAGND it i
oNgIrE O
588882 ¢
555882 2
I
NOVe 21 vocsT PWRGD
NovO# lovot GPIOBS/GAZD > s < YCOST PWRGD <610~
BT RESET GPIOBB/KBRST# PEM Ouput  GRIG2VE P (55 meny o
F PIO32/D_P <at>
SERRQ iy SERIRAGPIORY GPIOS2D PN | 57— £ VT AC BvPASS
LPC_AD3 LAD3/GPIOF4
o & LabTariors GPIOS0/ADD VOINI_BATLTEVE <] vON1_BATT.TeEMP
ey 10| LADUGPIOF? | pG g MISC ” -BATL EC FAN SPEED! R214 1 2 10K 0402 5%
12 GPIO92/AD2
<8> CLK_LPC_EC Bm LOLK/GPIOFS AD |nput GPIO93/AD3
<10,10.26293637.41>  PCI RSTH LRESET#/GPIOF7 GPIOO5/AD4
Ri92 1 2 47K 0402 5% X £ ASTE 37
+3VALW_EC 20 | ECRST# GPIO04/ADS
<6.11> EC_SCi# E e — R e
<43,444951>  IVEVALW_PG GPIO11/CLKRUN# —— 68
c1e7 — GPIO94/DAD 75X
0.1U_0201_10V6K DA Output GPIossiDAT 771
KSio I096/DA2 |75 USB_ENE [
KSIT g N Y
e KBSIN1/GPIOAT
KI5 0A2 3
fen 0A3 GPIO31/SCLA/PSCLKT [ga—X
Ko (OA4/N2TCK GPIO23/SDA3/PSDAT1 [-g8—X
Kok OASINZTMS | 111 oo GPIOATISCLAIPSCLKR [-gg—X.
(si0.7 e 0AS Interfacespiosa/SDA4/PSDAT2 [-g7—X
0> K10.7) [T < KBSIN7/GPIOA7 GPIOSOIPSCLKI = O\ Jack ADP <d>
i KBSOUTO/GPIOBO/SOUT_CRIJEN GPIO52/PSDAT3 PD_RQ# <31>
KSO[0.15 kS KBSOUTH/GPIOBI/TEST#
<40>  KSO[0..15] RSt KBSOUT2/GP(I)OB2/TRIST#| 97 +3VALW  +3VL
Ko KBSOUT3/GP(1)OB3/XORTA} GPIo02 [gg > ENBKL <6.26>
Ko KBSOUT4/GPIOB4/SDP_VISkt ahio GPIOT5 |59 SYS_PWROK <105
i KBSOUTS/GPIOBSTDO GPIO76 105 ME EN a1
= KESOUTSGPIOBEROYH 1y o VCIN1/GPIOT6 VGINO_PHI <4t Lo swe LB,
K KBSOUT?) g NIOFF 2 7
— KBSoUTAPIOcD — £ £
KS010 KBSOUT9/GPIOCT EC_SPIMISO <8~ LoNeE 3 s
KSOTT KBSOUT10&P80_ CLK/GPIOX ECSPLNOS! <5
KBSOUT118p30 DATIGRIORS SPICLK  <8> o 550
Koot KBSOUT12/GPIGB4/TCK — EC_SPLCSO# <8~ 100K_0804_8P4R_5%
Koot KBSOUT13/GPIOBITMS
Keole KBSOUT14/GPIO62/TDI
KBSOUTIS GPIOS1XOR O CUST TEMP1  <at>
87| GPIOGO/KBSOUT: TP_DISABLE#  <d0>
<455 AC_SWITCH > GriosTKasouTty EC_MUTE#
BATT_CHG LED#  <d3>
LEDF  <d0>
EC_SMB_ck
<314648> EC_SMB_CK1 — GPIO17/SCLI/N2TCK RLEDY <043
<Draoas Eg,gm:,gﬁ; GPI022/SDM N2TMS SYSON BATLLOW,LED» <43>
<62241> EC_SMB SYSON  <13,50
P 41 2 402_5%
<82241> EC_SMB_DA2 USB_CHG ILM, SEL  <43> SUSP#. RIG641 @ ~ 2 100K 0402 5%
<ie> S8 CHo STATUSY EC_RSMAST#
<43> USB CHG C — EC FAN SPEED2  <1141>
Eg EE L
g us: Cﬂe o VG_OUT1/GPIO25 |05 BRGFFE VCOUTO AN PWR.ON  <so-
<43 _GHG_CTL2 GPIO77 oy <265
i s e P e
<41> EC_FAN SPEEDI VRON <53
<485 VOIN1_AG IN
<40> EC 1
<405 EGC AX EC_VCINI_AC_BYPASS  <1022>
<105 PCH_PWROK EC_ON ONOFFE ECON o
<415 EG FAN PWM2 PWM O OFFETNGPIOT) 5 <do> |
<26 CMOS_ON# GRI03H_PWM GPOB2/IOX_LDSHILIDIN LD SW# _ <40> /I BATLTEMP a1 | 2_100P 002 50Vl
GPIO46/CIRRXMPLCIN SUSP#  <13,28.44,50>
pECI T o, PECT 7208 1 7 45 0a0z 1% A Eovowiacevesss o1 1|2 tooe odp Sovay
<10> PBTN_OUTH GPIODO/EXTOLK 124 .viem Ccie2 1 || 2 47U 0402 6.3veM| -
—aose g N
58838 2
22222 &
55666 2

NPoEssaNBaDX LaFP 125 KBS FSBBE| B

ESD

a
_———-—-- - - - - - - - - )
' VR _PWRGD veesT PwAGD Po1 RSTE
'
i P ROCHOT# _ ) _ i
' Pin 107 Pin 21 Pin 13 !
H VCOUTI PROCHOTS __ R20d 1 @, 2 0 0402 5% 1 1 - H
: CA46  ESD@ CA48 @ESD@ C188 @ESD@ ]
' oo VRHOTH [R5 1 @2 0002 5% 100P_0402 50V8) [, 100P_0402_S0vaJ 0.1U_0402_25V6 !
'
' i
H '
'
' i
'
'
: SYSON PCH_PWROK ]
R '
. '
fmmmm————————— Pin 95 l Pin 32 l 1
1 o
'
| KBL_SELECT €193 @ESD@ CA49  ESD '
' 0.4U_0201_10V6K 100P_0402_50V8J '
H 2 2
' i
'
| KBL_SELECT o -
' - -
Function KBL_I
' = R325  NOKBL - w— -
' o T S oy @ Security CI ‘ Compal Secret Data Compal Electronics, Inc.
' - \ssued Date ‘ 2016/06.23 | Deciphered Date 2017/06/23 Tiie
H NO k8L 0 o EC NPCE388
'

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS, ING, AND CONTAINS CONFIDENTIALI 57T Number
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION ize | Document Numl rz\;‘

DEPARTVENT EXGEPT A3 AUTHORIZED 5Y COMPAL ELECTHONIGS, ING. NEITHEH THS SHEET NOR THE INFORMATION 1 GONTAINS
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF COMPAL ELEGTRONICS, INC.

LA-E581P
[Date: Tuesday, November 15, 2016 [Sheet 39 of 57




LID Switch

Keyboard

+3VALW
b swe — e TKSI0.7] <395
St S LID_SW#  <39> KSO[0.15
— O KSO0.15] <395
+5VALW
o ®
JKB1
r 8 % 1
- {E S, Q .
H : N ” 2 <39> CAPS_LED# ~ R26s 2 1866 0402 1% CRPS 1EDF R .
| C9 @ESD@ H Z Co49 jmm=—————r— i
) 0.1U_0201_10V6K 10P_0402_50v8J
[ - ! ESD 10 g
ute ] ] H
TCS40DPR_SOT23F3 | Ci378  ESD@ H .
0.1U_0201_10V6K
] 2 10 9
] ]
! ]
[ v |
Touch Pad
J 33
/\ 34
o <3943> PWR_LED# R264 2 1B 0402( /l/\ \
RTP258 @ RTP280 <39> ONIOFF#
0.0402_5% 4.7K_0402 5%
8 _}/ JXT_FP257H-032510M
o —3 4= E
; A
P_VCC [} —
12C0_SCL_TP [}
<11> 1260_SCL_TP _
<11> 12C0_SDA TP 'Z,CUINSTT ki {\ ‘}{\ [}
pLL QL 1L, S, RTP281 1 7 0 0402 5% P_DISABLEZ R : -
- 1
EsD@ !
ACES_50521-00641-P01 LOSESDL5V0CC3-2 501233 |
3 3 x 1
3 3 $
g g S A4
3 3 3 ——==l
of | ef |2 SD ~
18 18 s H
| 83 33 85
—za & b
i
207 207 DTP5 @ESD@
LUSESDLSVOCCSQ,SOTZB% | |
H SCA00002900 H
. )
+5VS +5VS +VCC_KB_LED
] °
QKBL121 KBL@
I n e r rl n ME2301DC-G_SOT23-3
7 AO3413_S0T23-3 JKBLI ME@
4 6
RKBL1 KBL@ k3 9 . L 314 NS [s
10K_0402 5% = 2
o 2 o3 12
+3VS o 4 @,i » 55 1
] | JXT_FP202DH-004M10
o =
For DeBug Card <39> KB_BLPWM [ > §§ 28
285 [1@2
<11> UARTO_RX £ £=
<i1> UARTO_TX 1 Odi Cs
<39> EC_TX
X 7 CKBL907 KBL@
<39> ECRX U / ,001U_0402_16V7K N
<12> USB20_P6 ya \
<12> USB20_N6 { l\/lt
&
N 8
RWL507 DeBug@. i
100K_0402_5% 'S
-2 A4 1o
. 23 o
o - Adhesive
I L L S P
Pl
P2:
P3: X - o o - o o
P4 COMPONENT & x 3 & & & & 2 &
ps. KeRelt
P6: (EXFOSED EolD) PINA gl PN
P BN
Pa. PINED
Security Classificationl Compal Secret Data Compal Electronics, Inc.
T Issued Date | 2016/06.23 | Deciphered Date 2017/06/23 Title LID/TP/KB/KBL
‘THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONIGS, INC. AND CONTAINS CONFIDENTIAL B Ty KB/KE
CONN. FFC/FPG BPINS. Ho1.00MM AND TRADE SECRET INFORMATION. THIS S| MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D ocument Number
folEx S64m0Ta00 DEPARTMENT EXCEPT AS AUTHORIZED BY COMPAL ELECTRONICS, INC. NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS LA-E581P o1
STNAT Z50=001ERI=0 MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF COMPAL ELECTRONICS, INC. =
Date: Tuesday, November 15, 201




+3VS_DGPU_AON +3VS
Thermal Sensor
o o
R186 THM@ R176 @
0_0402_5% 0_0402_5%

FAN

+5VS
FANT
—e RF168 2 @ , 1 00603 5% +qvs Fafit
Close to UTS17 <39> EC_FAN_SPEED1 \/\\ \\ \\ 2
UTsi7_ THu@ <39>  EC_FAN_PWM1 3
3,
13V Thermal 1 [ soL | —EC swB cke > EC_SMB.OK2 <82239 DDR VRAM charge > \ ¥
<[ 2
CTS587 THM@ REMOTE1+ 2 7 __EC SMB DA2 CF162
2200P_0402_50V7K D+ SDA [-————— <> EC_SMBDA2 <82239> +EC_VCCA +EC_VCCA +EC_VCCA 10U_0603_6.3V6M ACES_50224-00401-001
2 REMOTE{ 3 6 1 T ME
D- ALERT# X SP02000GC10
I N | e o T e
TV Thermal o TTSa35 1 THMQ 2 47K 0402 5% 4 | o comn oup |8 2 9 2
| 2 |
g g g %
NCT7718W_MSOPS & B 52
© ] &
oo X X X
- © = & 43
REMOTE1+/—: SMB Address: 1001100x =3 ce ce
- JFAN2
i . i <39> CUST_TEMP1 ?
Trace width/space:10/10 mil o Seiome +5VS_FAN2 ;
Trace length:<8" <39> CHG_TEMP 2
x x x 3
3 3 3 4
g &g g G1
REMOTELL Close to VRAM - 8 -| 88 - 8 G2
88 28 g8 ACES_50224-00401-001
Ik 5o 5o B o
@CTS588 QTst @ ES ES ES SP02000GC10
100P_0402_50V8J MMST3804-7-F_SOT323-3 N N o TS
G G 3 7
REMOTE{ L < <= x = x
ECAGND 2 ECAGND 2 ECAGND 2
TPM 2 0 +3VS_TPM +3V_TPM D 77z TCM@ \_/
. X4EA5V38L03
SMT EMC FOR EE TPM AES81 CPU & VGA
Layout Routing - -
- - . 2z TPM@ r
Rin24 pin19 |pin10 CTPM303 TCM@ _p|n5 Rin5 D X4EA5V38L03 H1 H2 3
LPC LPC 29 29 29 29 0.1U_0201_10V6K 29 29 SMT EMC FOR EE TPM | HOLEA HOLEA HOLEA
23 —=¢c3 c3 o3 o3 c3 Py P H_3P3
'SE 'S8 'SE | 25 CTPM302 TCM@ 25 'SE : 6)- N &) PO, NGFFWLAN
cPU TPM EC 288 [288 [28°2 ~3 0.1U_0201_10V6K g S8 J r ]
.3 3 .3 2® 23 .3 I He ]
2= 2= 2= 53 CTPM301 TCM@ 5= 2= l__ cecccccc e | HOLEA 1
2® 2® 2® o 0.1U_0201_10V6K x® 2® D H_3P2 H
|m—eemcccccccccc e e e e e a——ay ] 1
+3VALW +3V TPM  +3VS_TPM 0 He H7 H8 H10 H11 ! ! ]
2 | HOLEA HOLEA HOLEA HOLEA HOLEA ] | I |
+3VS ) H2P3G H_6P6 H_2P3-G H_2P1-G H_2P3-G ]
RTPM301 1 @TPM@2 0 0402 5% H 1 1 1 ]
UTcM1 TPM@ SDA/GPIO0—{ 1 28 —LPCPD 1 ] NGFF SSD
RTPMzes 1 JRW@ 2 0 0402 5% 12 vooi1 Lao |22 LPC_ADD worsoirdz TPM  z[-sero | ! re====
RTPM302 1 @ » 2 00402 5% 19| Ybo2 LDt [[20 Ne—3  Nuvot 26 {— LADOMISO 1 Hi2 H13 H16 H17 H18 ! 1 HI5 1
24 VDDS LAD3 L GND—] 4 uvoton .1 oo | HOLEA HOLEA HOLEA HOLEA HOLEA ! | HOLEA '
RTPM300 1 TQM@ 2 0 0402 5% el o —vHio ) H2P6X2P1  H_5P2X4P8  H_2P6X2P1  H_2P3-G H_2P5X1PSN | ) H3P2 H
22 ] NPCT6S: _ 1 1 1 1 X |
LFRAME# y X ] ]
LRESET# 2 10.19.26 29,36,37,39> GPX/GPIO2— 6 28-Pin 28 [—LADIMOSI ' ] H
7] PP— 7 TSSOP 22 |—LFRANE/SCS H H !
NG e RTPIZ1 Ef SRR TEST— 8 (TopView) 2! |—LOLKSOLK S
*—2+ NC2 LCLK
31 Nes . . 27P 0402 SEVSJ GPIO3/BADD—| 9 20 — LAD2SPTIRG DDR Shi |d C|
X—g{ NC4 GPIO |5 e n‘\ +3VS_TPM vDD—{10 19 [—VHIO e mg p
%5 NC5 PP N ) GND— 11 18 l—aND - g g g g iy gy g gy g g g
%5 NC&
<8> PM_CLKRUN#_R *—2{ N7 GND1 [ —— 8| st ToME NC— 12 17— LAD3 ! Larger
RTPM298 1 T 2 0 0402 5% %—5 NC8 GND2 [—g T 5 0405 5% No—]13 16 |— LRESET/SP_RST/SRESET Vo cups cLpt
IRV . NC9 GND3 _0402_5% . 1 @ 2 @ @ i@
LPCPDE 28 | 1290 aNos [z [ Reserved — 14 15 {—CLKRUN/GPIO4/SINT H OLEA 35A2M HOLEA 35A2M HOLEA 35A2M HOLEA 35A2M
3 1
SLBIEE5TT2.0-FW-551_TSSOP28 !
SA00007XU10 ﬂ N :
UTCM1  TCM@ CLKRUN Ihe CLKRUN signal can be used as part of a power management mechanism that slows : Smaller
ol 3 on 732H320TC.LPC-T28-LY NC |1 28 | LPCPD# down or stops the LPC clock. ) CLPé @ 5 @ cLPs @ cLP? @ 8 @
o TPM 5A00007YP30 nel2 TCM 27 | sme GLRRUN is the defauit scting to the pin. It is open-drain output and requircs an extcrnal } HOLEA T2nom HOLEA 12A2M HOLEA 12A2M HOLEA 12A2M HOLEA 2A2M
oNg ' [ ouidas we | d o6 | LADO pull-up resistor to VDD (10 KQ is recommended) H 6 1 5
ong| |nf|n%;)|1 g a1 UTCM1 @TRMG onp | « Nationz s | cno Note that such a pull-up may be integrated in the Chipset. H
ano O g 2 1 ane NPCT650LB, NG | s 2a | von If not used, leave unconnected to ensure that firmware selects the pin as GPIO4, and '
aon § w 0 aan $A000071070 e | & o | pRE enables the intemal pull-up. ) CLPY @ CLP10@ cLP12@ CLP13@
adod =4 5 B an H EA 12A2M HOLEA 12A2M HOLEA 12A2M HOLEA 12A2M
[ > — h NC |/ 27 | 1 FRAMEZ LPCPD The LPCPD signal should be connected to SUS_STAT of the Chipset. It indicates that the @ 1 1 1
dd [ » o] L) Ne | B 21 | Lok LPC interface power will be tumed off. H
oNO- % 3 2 [101 NC | o 20 | LAD2 TPCPD has an internal 110 KQ pull-up resistor to VDD and can be left unconnected if not e e e, e, e e, e e e e e e — - ——--—-—---
g 4 g av Vb | 1u 1Y | vuu used.
[
aan BN Haan GND | 11 18 | GND SSD Shi A s
L@ . ielding Cli
wed: & o poe ne [ 12 17| caoa e L
ong 0 savi NC | 13 16 | LRESEI# peipeHe t /1o @eins) ] Smaller :
oN [ mETECEIY] Ne | 14 15 | CLKRUN4 I ]
oN [ A ON Z32H320TC DD (1 pin) | CLP14@ CLIP15@ CLIP16@ CLP17@ ]
3V, | MOLEA 12A2M HOLER 12A2M HOLER 12A2M HOLEA 2AZM H
3.11 LPCPD# ALW, VSB (1 pin) N ( H
Physical Presence; 1 i i assato, i cv il go o ioep mode. Tis ignal i acive ow. Connect s pin o 1 SEE J NPCTExx Bt
The standard pg LPCPD# signal of the LPC bus. Itis mandatory fo assert this signal before entering power state S3 of the 2X47-10 uF l 4X0.1uF
: platform (or stopping the LCLK for other reasons). If this is not done, the TPM will not enter sleep mode.
connect the pi With ow powwer consumplion but wil nfiete s interl securty raset o4

to VDD, some §
foraTPM 1.2.

General Purpose 1/0:

This pin may be left unconnected; however,
to minimize power consumption, it shall be
connected to a fixed level (either GND or
VDD) via an external resistor (4.7 kQ..10 kQ).

The signals LAD [3:0], SERIRQ and CLKRUN# will be tristated after this pin is asserted.

Note: Z32H320TC do not support LPCPD# funcicp.

3.12 CLKRUN#

This pin adds support for the CLKRUN# protocol used in mobile devices. Connect to the CLKRUN#
signal of the mobile chipset. If this feature is not used, the pin must be connected to GND. See PCI
Mobile Design Guide, version 1.1

Note: Z32H320TC do not support CLKRUN# function.
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Pinl9 need pull separate from +1.35VP.
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OVP: 113%~120% 0_0402_5%
VFB=0.75V, Vout=1.3545V 1 2 PJ60
, <13,28,39,44> SUSP# [ v, +1.2VP 1 . 2 o 1.2V
+3VALW +5VALW , 0,0402,52% JUMP_43X118
<7> DDR_VTT_PG_CTRU > AL
—— @Pce619
B ™ «| 0.1U_0402_10V7K
626 PJ6
JUMP_43X79 - +0.6VSP © : .i 2 O +0.6VS
@ PJ603 JUMP_43X39
o Vout=0.8V* (1+Rup/Rdown)
8
PC62T, 6
4.7U_0603_6.3V6K S VONTE oot k2
@PR612 9 e _
o VIN vouT e}
|| ) 070402752/5 //\ AN . — . +2.5VP @ PIOS
<10,39,48> PM_SLP_S4# [ >——0\ALy ' ' U 7]EN 5 o E +2.5VP 1 2 +2.5V
. o o +2.
U/ o & ”° 28 8% g JUMP_43X79
- - Rup B 4 z‘ of S % - E .
PR615 = S <9 .
47K_0402_5% “ g o % § % iiik : 0 0 0 éiZA
b= S : .
- » ]
ey
Rdown p €3
o X .
A - Ultra Low Dropout 0.23V(typical) at 3A Output Current
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Module model information
APL5930_V2.mdd @
+3VALW +5VALW @
Ultra Low Dropout 0.23V(typical) at ut Cu
JUMP_43X79
@ PJ701
I peak: 0.44A
I max: 0.31A
PC70!
4.7U_0603_6.3V6K
PR oo @ P02
100K 0402 5% +1.8VALWP +1.8VALWP 1 2 o +1.8VALW
<39,43,44,49> 3V/5VALW_PG > ! 2 JUMP . 43X79
- X
- i ¥ 2
PR704 3 - 3
1M_0402_5% o 5% <
oy ~ 08
o @ 3 a o‘
| >
2 &
s
+3VALW
PGOOD
Vout=0.8V* (1+Rup/Rdown)
@ Security Classification Compal Secret Data Compal Electronics, Inc.
Issued Date 2016/06.23 | Deciphered Date 2017/06/23
APL5930
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Module model information

SY8286_V1_single.mdd
SY8286_V1_dual.mdd

+19VB_1V @ PRe3 keep short pad, @EMI@ PR802 @EMI@ PC802
10K_0402_5% snubber is for EMI only. ‘47,*206,5% 680P1,0603,20V7K
pJ301 T PuUsot o K
1 2 +19VB 1 9 @PR804 Use 7x7x3 size when the layout space is enough.
B+ . © < s N Pe \ o oo sn ot‘u,Jvoz 25v6 , v P g
JUMP_43X79  _ ¥ | mﬁr B IN BS ALY ‘}—1 1
557 g 2%
R 3 2 R " 4 LX 1V, ]
8 o
EQN ng E§N s N LX -
o5 ] &2 3 N X ! £ S H H
vs | B° 1 < i oy 7| 8 | g3 7| =8 T
S<® GND LX 8% 82 8, 8¢
& 8 £8 1V &g 28 gg gg
GND B ¥ g o T8 of *§ o
- | |
@PR801 18 17 1o av & S S
0_0402_5% GND vee 8 8 8
51> PaOOD [>—loand BV U ey Ne -0 PC811 FB=0.6V
- @PCs12 WY 13| G 12 o 220 0402 6.3veMm
Lo 010.0402 2516 +3VALW e ne (8 Vout=0.6V* (1+R1/R2) R2 S ZR%.,
o 21 =0.6*(1+(14/20 o
d +3VALW PAD (1+(14/20))

EN :H>0.8V ; L<0.4V

EN pin don't floating
If have pull down resistor at HW side,
please delete PR601.

@PR808
0_0402 5%

@PR809
0_0402 5%

The current limit is set to 64,

PC813
| 1U_0402 6.3V6K

I peak: 9.53A
I max: 6.67A

9A or 12A when this pin

is pull low, floating or pull high.

N

+3VALW
Confirm HW side

SY8286RAC_QFN20_3X3

+1.0VALWP

Vout=1.02V

@PJ802
L'.ﬁ2 +1.0VALW %
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CPU CORE Due to U23e VCC_GT and GTX merged current spec is TBD in PDDG. TCCMAX@SA= 5A
Please confirm FAE the setting of PRI23, PRI39 PRI63 for U23e GT and GTX merged. RIchAX@S;: 15.8K --->PRI65

RICCMAX@SA= IccMAX*2V/10uA/64A

Module model information
IOUTSPESA= 5A

NCP81208_U2223E_COLAY_KBL_V1A.mdd for IC portion RIOUTSPRSA=69.8K --->PRI14

RIOUTSP= 2V/ (gm* (Rth+jR CCMAX*DCR

NCP81208_U2223E_COLAY_KBL_V1B.mdd for SW portion
/ (RPHSP+Rth+RCSSP) )

FEEYE T —————
PMON SKYLAKE <4dh Please confirm charger pull low resistance.
- Charger side should be unpop.

A Copy the schematic to new page, OCP@SA= 10A
RLIMSP@SA=22.1K

the co-lay location maybe changed. =

*IoutLIMIT*DCR

PRIt
POIT 15K 0402_1%
OCP for VCCSA 1 1 2

PRI2, PRI8 place near CPU side.

If the resisters are at HW side and POP. PRI2, PRI8 can be canceled. 8200P_0402_28V7K --—>PRI4

4_comp 1b CPU 1 2 _PCI2
T5P_0402_50V8) >

PCI3
1000P_0402_50V7K

T>pwmi_2pn cPu  <s4>

+VCCSA :2;0\20402 » 1 2 3 line* (RPHSP+Rth+RCSSP)
) 0402_1% s
1 2 @PRI3 PRI . 3 / (Rth+RCSSP)
00402 5% 1.78K_0402 1% Ui - §‘ - < CSN_1b_VCCSA 2
1 3 VSPP 1b CPU R 1 VSP _1b CPU w0 of
<13> VCCSA SENSE > OALY S e
- - . 3 J g < 721 Close to sA choke
RDRPS:! X! s x = 1DOK_0402_1%_B25/50 4250K
H @PRIS PCIS PRI7 = g g g ! i H
0_0402_5% 1000P_0402_50V7K 1K_0402_1% ~ & _ E_ LS S !
1 3 VSNN 1b CPU R 1 2 VSN 1b CPU o7 9% [CSN_1b_VCCSA NTC
<13> VSSSA SENSE [ AL ] g
1 2 1 2 S, % PRI
PRE™" 100 0402_1% FCIB 1 [2200P_0402_25V7K S 29 8 12K_0402_1%
+VCCGT PRIT0 CSP_1b VCCSA S - o o - -gBVS
1 X (R <
T 1 2 @PRI13 20K 0X02%1% PRIT4 2 _
PRITT 700_0402_1% 0.0402 5% 69.8K_0402_1% 34%
1 VSP_2ph CPU 1 2 112 PRI1S
<15> VCCCORE SENSE [ > OALY
| 10K_0402_1%
@PRIT7 PCl9 PRITS oo
<15> VSSCORE_SENSE [ > & o s :f oop 0402 50VTK 1K 0H0B. 1% o VR_PWRGD  <39>
1 2 1 i VSN 20h CPU R 1 2 . VSN 2ph GPU —
PRIT6 ¥~ V100 0402_1% M
1 2 fi ith er sequence,
U] Threshgdd\>\0 .8V coniirm with power seq| d
oo . o +LOV_VCCST it need behind +5VS.
8 3300P 0402 Z5VTK 8
pito PRI26 and PRI33 pull high resistor are pop at the end of VR SVID.
RIOUT@GT: Other VR is unpop.
PRI11, PRI16 place near CPU side. 49.9_0402_1% U42=22.6K PRI23 LA errie - Jnpep
If the resisters are at HW side and POP. PRI11, PRI16 can be canceled. PRI20 U42@  PRI23 —t 0.0402.5 H ~
U22=26.1K PRI23 5k 0402 1% N 1 N H
o RIOUTAGT o | VRON <a9> ! B H
51,0402 1% - & | (3 H ! §‘ %‘ .
©
PCl12 S R 5| ! PRI42 U42@
470P_0402_50V7K T 2 [ : S - PWM1b_CPU <> 19 |3 ;‘ i 84.5K_0402_1%
“(Close to 1AL choke PRIz U220 o8 EN R DRVON <5t | "7 i PRI2 @
RPAGIA: 8 JAoce Uiz . 55 i PCIt4 ; 110_0402_1% PRI34
£ PHI2 PRI39 2 L33 : 0.1U_0402_25V6 7.5K_0608_1%
U42-84.5K PRI3O,PRI3S & ook 0402t moss0 afook Y22 976K e gugp 19, oo 3 | “‘ e 1 2
U22 =84.5K _PRI30,PRI38(De-pop) P U42 16.9K - 88 PP VA P . ! < cspivaT <5t
3| PCIH5 = s PUI §§2°°795F78E ! g H | — R <39> PRI29 -
e st TP 0T s0ve) k3 NCP81218-MNJXG X6 LEEYEZH5D 3 ; 12K 0402 1%
1 PRI3Y & Rz i 10UT 2ph G| 3, 2583 [ 36 o PCI17 ] 1 2
™ H o 165K_0402.1% 75K_0402_1% ¥ DIFFOUT 2dn ¢PU 2 - 2ph: > PWM_1b PRI36 Cemrmemememee 470P_0407 50y7K ) CSN1_VGT_NTC “
54> CSP 1a VCORE R L LI 2] 1 2 FB q\ UT_2ph DRVON 1 msvp ok <ise 12l B £ E
<> - e U@ PRI3Y 976K 0402)19 COliP_{ph GPUL AY SCLK [ PRI37 1 ROALERTH  <15> 22 5% - Close to GT choke
<54> CSP_2a VCORE R . 1 PCI18 = PCI19 @ 1 2 U \ ALES%TQ” [ % R_SVID_DATA  <1p>| PRI42 ooy PHI3 |
= - 820P_0402 25V7K | | 1000P_0402 50V7K [ ggggupzthcpc&u \‘ ANAN 2on VR_HOT# VR _HOTL# _PRI41 1 2100 0402 1% o i | 78.7K. 04022 1% lg “g mon?vozJ%,st/so 4250K
o  : | ) ; i ;
10UT_1a '\/\H > e S
<54> CSN_2a VCORE %szr?hcgsu‘\ \\ CSP_1a LoF 1n oL o 8 8
Pen bl CSN_1a : <
54> CSN_fa VCORE © o l CSl h 1\ s - YR LM _1a_CPU S CSN1_VGT  <54>
z 2= TSENSE 2ph CPU R 2 b T\ 1 o = L COMP 1a CPU
a8 Sle ! 77 e £,,3 F00MPIa
roe o801 g5 4 u 7 @PRI45 #A S S2EEITT8 o NI POIZ4- a300p 0402 50V7K 1o PoI27
ag | 3 |= 00402, = ORBNDN-$-3-Salr X1 1 ||_2 VSN ta CPUR PCI25 PCI29 1000P_0402_50V7K
“o1uoszosve S |1 S et PRI48 W 09858535 sz 17 15P_0402.50V8) o| | 1500P_0402 50V7K h
For U22: S|:zc & PHI4. 1.9K_0402_1%, ] 000322888020 g PRI49 @PRIS0 PRI5T
PRI43=De-pop o= e 1S & >rroa==2=2<ar> 1K_0402_1% 0.0402 5% 1000402 1% - -
CSP 12 VCORE A 1 PCI30 7| VSN 1a @P 2 1 1 PRIS2 PRIS3
For U42: PRIAT 762K 0402 1% 100K _0402_1% B25/50 4250K. 0.01U_0402_50V7K SRR 2R S 02% VS 2.49K_0402_1% 40.2K 0402 1%
[} _0402_1
o | PRI43,PRI38=Pop CSP 2a VCORE R_. 1 2 S| PCI31 .
I PRIGs 0¥ 1.62K 0402 % S B | okl 1000P_0402_50V7K = VSSGT_§ENSE <155 N
ottt - Closegfo &l ol Slafa | o
+5VS PRIS5 | e PRIS6 @PRI57 ocP for GT
Loy 1 2 2.0402_1% gl [ SEES 3.65K_0402_1% 00402 5 VCCCORE
s /SO Uz PHITYE 1 2 E Iel 1 2VSP 1a (PUR 1 +
62K, PRIS4=De-poy e 1K_0402_1% 3 EEEe paa VCCGT_SENSE| <15> j)
Forud2 “berpop 2| 21 BSEls VSP 1a gPU 1 #W_Z_ 1 2 PRIS1, PRI58 place near CPU side.
RIE4= For U22: - © annE 3.65K 0402 1% PRIS8 100_0402_1% If the resisters are at HW side and POP. PRI51, PRIS8 can be canceled.
A =1, |
PRI47,PRIS4=1.62K POi23eDe-po 472mv/1R0 2 PCi32 PRITIS
. _ PCI33 2 1000P_0402_50V7K @PRI6t
For U2 Active P eeC = 4.206K 1U.0603. 10Vok 4 i 5,
PCI23=0.1u . o g YV
g TSENSE 1ph CPU 1~ 8 TEENSE 1oh CPU R
g 1. .
B 3 e
] PWM_1a CPU 4400 g PHI5
/1 g - o g : ] 100K_0402_ 1% B25/50 4250K
H X 2 e e ] i < H
for CoRE™& GT W = < & L
E] & g I Close to GT MOS
R &
NCP81218 Operating Frequency o é‘ '
I/A and GT are 450KHz and SA is 600KHz e -l e ey
H 472mv/120uA=3. 933K
i Active Point110 degreeC = 4.206K
1. H
For U42: !
PRI63=100K ceyd
PRIE3 U42@
100K_0402_1%
/BOO'
51.1K for debuge setting
o o
PRIB4 U42@
ga7K 0402 1% ————————————1T">rwmezh cru <ss>

NCP81218
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InputC EMI@ PLIT
CPU POWER STAGES +19VB_CPU 10uF_080 sazizo o oes zp B+
A Y
= z| = N VCC_GT
2| 8| = 82| 33 El E | FSW=600kHz
2a7] sem] 2w 29 24 ef [ pE | DCR = 0.9 mohm +/- 5%
SET-0E=58 §T8 ST §%
S0 “3a] T3 S| Fao 8|, “%&
EN A 5o 3 &le "8
- - - = 8 S 9
3 3
PRIGs 2 2
BST VoT 2 18ST vor K
+5Vs
39,0603 1%
s - SPNREE 8 8 of A
= T 5
H s 3 -
F @
vee F
PHASED o
PHASEF 2
veen
pam pL
10_0402 250K _] 0.150H NA_3
vew |12 xver 1
1 1 T
cano  NoPsIERMDIG RN axs YSW (9
vsw |8
VSW |5 1
<53> PWM_ta CPU 4 vsw
— Pwm vsw [ -
vsw PRIS7 RF@
DRVON 2| esr 47,1208 5%
+5V5> 21 700 en 2
5
SMoD# PCI3 RF@
680P_0603 50V7K

8l
70 | GL
1 gt
X;u TEST
29 L oono
]
20

InputCapacitc
OuF 0805 XSR 25V EM@ PLG +19VB_CPU
+19VB_CPU 10uF_0805_X5R_25V 5A 2120 25M 0805 2P B+ [
1~z 9
t t ? ' t = = X
z| 3 £ : : 3¢ | 83
|2 52 | 88 - 28 29
o aq e8| 897l 23 eyl edrl
5g7l 82 Sorl 2T o8 o8 ef=—0%
Q82 §T 98 39 o2 EJ Bg
N S B §° | §° FERIEH
2 2 3 8 3 3 H E
U4a2@ PRI7T1 N
PRIZ2 BST2 VCOBE? , 1 _BST2 VCORE2 R
8STH vooRE| 1_BSTI VCORET R L]
+5VS 39.0603_1%
39.0603_1% O R R
i o o . i@ PUK SERREE 8§ o
Pus = P PC1 Us2@
- F— poi2 H 3 8 T 0220 0603 257k
H 5 g 0.:20_0603_25V7K o E ]
H
vee = 2 20402 1% 29
20402 1% 29 o PHASED
PHASED PCI72 Ud2@
porrs 10_0402_25V6K 27
o ) 0402 2 PHASEF
100402 25VeK PHASEF )
veeo
7
N VveoD u42@ PCI73 U42@ PLI4
pora pus e 100402 25V6K. ] 0.15UH NA 358 20% i
100402 25V6K | 0.15UH NA_ 354 2, X vooRe2 1~ T4 .
vew 2 LX VCORE1 1 Q 5] canp  NCPBISMNTXG_QFN3S 4X6 ﬁ“ 13
conp  NCPBIRMNTXG_QFNSS_exs e s b 1 e .
75 O H
VSW g <53> PWM2_2ph_CPU 4 VSW (7 L5
<53>  PWMI_2ph_CPU 4 VSW (7 5 [ PWM VSW g CSN_2a_VCORE 3
— PWM VSW 7§ 53 vsw | verre s
53>  DRVON o 2 g 2\ — z DIsB# PRI 2o
<53 2 ag 4.7_1206 5% o2,
> DIsB# @d 1S g 2
3 3 g
31 ] +5V5> 200_EN ly 8
+5VS¢ Z0D_EN NP > 3 H 53> CSP_2a VCORE_R
<SASP_1a VOORE R <7 co
~ oo - - smobk L, ,, % %5 15 werre
sMob# L, @ F3 A TBBTH (44 rary
CELEls oo Sl J( ol J ee0p_o60a_sov7k
e l T x +19VB_CPU
2| 2 82 | 83 &
hvd & & o8 o9
227 297 oy oy
S8 08 08— 2
PRI73 PCIST o ® =3 el
22 0603 5% 2 2 I3 =8
. 2 = VCCSA
6 VosA FSW=450kHz
DCR 6.2mohm +/- 5%
5.8m ohm TYP MAX
- Palt H/S Rds(on) :12.4mohm , 15.8mohm
AON7934_DFN3X3A8-10 L6 L/S Rds(on) :9.1lmohm , 11.6mohm
55358 047UHNA_122A 20% +VCCSA
2 7 10 3 LX vegsa ngyynl]
<o pwm_ro cPy > o sw o ozt - oo )
oRVON 3 6 s 2! B
S EN o 2> o e w £ -

CSN_1b_VCCSA <53

2
PCIEY 5

2
680P_0603_50V7K.

<

CoSA

LX veCsA SP_1b VCCSA R <53>

2.2U_0603_16V6K

Power Stage
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5.0penVReg Configurations:(PSI pin)

- Dual MOS:AON6992 Choke: 0.24uH (Size:7*7*3)
Operation phase Number | PSI Voltage setting Q1 Rds(on): Rdc=1.19mohm +-5%
1 phase with DEM 0V 1t0 0.8V Typ 6.8 mohm & max 8.6 mohm@Vgs=4.5V Heat Rating Current=32A
. Saturation Current=22A
1 phase with CCM 12Vto 1.8V Q2 Rds(on):
Active phase with CCM 24V1055V Typ 2.0 mohm & max 2.5 mohm@Vgs=4.5V
@VGA@ PR1201 PR1202 Pyl high on HW side
PSI Pull high on HW side 0-0402_1% 1K_0402_5%
one ps| [ o—An-2 1 2 <] DGPU_MAIN_EN <2224 PL2ANEMD
R1203 @VGA@ PR1204 :L @VGA@ 0_25M_0805_2R
0K_0402_1% 0_0402_1% PC1201 i - VGA B+ 1
Rref1 oo GRU VD | o 10, 5402 16V7K EN High Threshold = 1.6V oB+
Rboot
PR1205 i
'Azmng Rrefad DH1_VGA
1 1 2 & =z DH1_VGA
L q L & w PR1210
N < PR1206 2 2 2.2 0603_1%
28 IS > 20K_0402_1% 5] 5] BST1_VGA1 2BST1 VGA-1
= 1 e 5 o
o © o - 4 -
a 1 oy i
Rr ] ——gg‘ W 5 puiot? Y| ] & - PC1208 AON6992 DFNJ&;?; a ] 0.240H_22A_20%_7X7X3_M
o 285 o c R - 0.22U_0603_25V7K - - T VGA CORE
= o8 g B s 2 & g 5 2
R 5 § 3 ‘
]
£ = 6 | ReraDy 5 Phaser FR—LX1VGA . o a e
[ RGND @0 A
REFIN 7 19 DL1 VGA
REFIN LGATE [2——DLI VGA PRIZ13 o < o PRIZZ RF@ E é '3
1_0402_1% /\\ 4.7_1206_5% 2 o L2
VREF_VGA 8 18 GPU PVCC 1 2 2 = ©
VREF  Rrgg12aGQW_WQFN20_3x3 PVCC +5VS @E’ & E & E
a PR1214 T PC1217 RF@ 250 [Pey IPoy
— PC1215 VGA B+ 1 2 TON 9 17 DL2 VGA PC1216 680P_0603_50V7K & & &
1U_0402_6.3V6K 450K V407 1 TON LGATE2 o 1U_0603_10veK 3 3 3
ton 16 LX2 VGA @ @ @
o o  gHase2
(o] = =
[=]
@VGA@ PR1216 3 & & 38 ! Rocset
0.0402_1% o > @ PC1220
1 2 0.22U_0603_25V7K
<19> GND_SENSE_GPU<_ >—1-AAA-2— of 1 o PRi218 2 ) T
2.2_0603_1%
1 2 2 VGA1 . = = =
RY2 < < <
10_0402_1% DH2 VGA g“' g‘:_ g“' +VGA CORE
® E N t? vt
| DH2 VGA Q SENEENEEEN EDP-Continuous 26.5A
- g;\ g;\ g;\ EDP-Peak 53A
= PR1221 i
« 5.1K_0402_1% N 2 2| e OCP min 63.6A
PR1222 ) 1 2 -
10_0402_1% VY O.avs 202 = 5 AV
1 2 NG992 -8-7
+VGA_COREo—— A A~ - PLISOT  §.24UH_22A 20% 7X7X3_M +VGA_CORE
L[> DGPUPWROK <igZ8p4> ooy | 7Lz vaa ngygui’ _22A_20%_ _| o -
<195 VDD_SENSE_GPU <> An2— - Lj ils
@VGA@ PR1223 [ NS ]
0.0402_1% (\ ) <
ol < o o S PR1220 RF@
y g 47.1206 5%
VGA Chip N16g- < 4
9 ~| Pc1223 RF@
OpenVReg (opfigurations nfig B 3 680P_0603_S0V7K
NI ~ o
ted TDP N\@ T'=1y43} 18W
_ _ G J +VGA_CORE
PWM-VID Spec Config A Config B }\\‘{d GPU Tol To0C 23w °
09 otal at Tj=
Vimin 06V 06V J __, _Under GPU Core (GR 64 package
> _ 83 | 83 | 83 | 83 | 83 | 83 | 83 | 83 |8 B | &3
Vmax 12V 12V P-Soniguous at Tj=102C 26.5A - §§_ §§: §§_ §?1." S5a-| bar- nsi_ E’E E E’E
Vboot 0.875V 0.9v o T o T T ST o of o o
eak at Tj=102C 53A ~ S S S S S S S S S g
Voltage step 6.25mV 6. ZW\ S b i b b b 2 2 2 2
) R R R R R R R R R R
N of Voltage level 96 / \ Istep max (Evaluation) 40A i : i : <
Rrefadj PR1206 39K J\ 20 %
) ‘//-\ \ R\\ OCP Setting Current 63.6A
Rreft PR1203 3K N\ \RoK NV
x
Rboot PR1205 | AN\ \\ Rocset %z | 83 | 83 | Rz |83 8s [ 8= | == [ 32 ] 85 ] 33
@ \B\OK \\ \> 18K TLeeml o=T] e @RTlen T S0l 9o .71 27| .71 24
Rref2=PR20+PR2 Polymer Cap  (330uF) 6mohm o o o 8T o 3 3 3 3 8T 8
| ~ ~ ~ ~ ~
¢ \\pcizo7 [y5m— 2.7nf Or OSCON (390uF) 10mohm 2 241 21 2o 1 8] 0 31 31 34 3
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Module model information

SY8286_V1_single.mdd
SY8286_V1_dual.mdd

+3VALW

Pop HW side

@VRAM@
PR1300

10K_0402_5%

+1.35VGS_PGOOD  <24>

+19VB_VRAM « keep short pad, @VEMI@ PR1301 @VEMI@ PC1301
snubber is for EMI only. #71206.5% 5P 0508 50V7K
pJp130 Put300 1 ’
B+ o_ii. 2 +19V8 VEAM 2y oo |2 evre PRisoz” PC1303 Use 7x7x3 size when the layout space is enough.
00402 5% 0100402 255
2 g 3 1 BST VRAM 2 BST VRAM R1 | '
JUMP_43X79 o | o8| <& N BS ALY 1 1
83——8y——8" 4 6 LX_VRAM '
2gel 23 284 " o g
o3 | o2 = = x 2 H 2 3 H H H
2a &< 2 - R = - S s
ss | = 20 gy 83 g3 53 23
B ve] GND L 28 ==2d =29 =729 29
® 81 ono rg |14 FB VRAM £ gg‘ Jeg Jeg Jeg
1 1 o 3 ! ! b
10k 04t % & anp veg (7——LDO 3V yRAM g 3 2 {
<2324> 135V PWREN [ >—1-AA-2 EN VRAM 111 gy ne & FB=0.6V
- ‘égfy“? — UMTVRAMI3 ] 0 NG H2—x 2.2U_0402_6.3V6M
PR1305 0.1U_0402_25V6 15 16 = * 306
1M_0402_1% o e +3VALW BYP NC Vout g 22(14(.1(1'1;127§)0) )R2 10K_0402_1%
21 =0.
o +3VALW PAD

EN :H>0.8V ; L<0.4V SY8286RAC_QFN20_3X3

PC1312
EN pin don't floating o 100402 6.3V6K
If have pull down resistor at HW side,
please delete PR601.
I peak: 8.2A
I max: 5.74A

@VRAM@
PR1308
0_0402 5%

The current limit is set to 6A, 9A or 12A when this pin
is pull low, floating or pull high.

N

+1.35VGSP

@PJP1301
P %
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