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nVIDIA NI16V-GMRI1 / N16S-GTR PCle x4 CH-A DDR4 SODIMM/LPDIMM x1
VRAM(GDDRS)*2 2GB NIGV-GMRI (Cruze) DDR4 2133MHz (1.2V)
NI6S-GTR  (Alpine/Cruze) (2400 MHz ) | I
USB3.0 x3
eDP Panel 7 Lanes (Alpine) Z"é[g;ﬁ'/[ ggzmecmr
2 Lanes (Cruze)
USB3.0 repeater %
Periom PI3EQX7502A USB3.0 Connector
HDMI Conn. 0L Intel KBL-U 15W/28W > i
USB3.0 Connector Alpine I/0 Board
1356pin BGA
| USB“Charger
Card Reader . USB 2.0 Connector
SD Card Connector Realiek RTS5220-GR USB2.0 16 TI TPS2546RTER
Cruze 1/0 Board
/0 Board | PCle x6 Camera
Wireless LAN (WIFI + BT combo) ’
NGFF Half Blue Tooth (WIFI + BT combo)
NGFF Half
PCIE SSD (2242/2280) x4 Finger Printer
M.2 NGFF (Option)
SPI ROM (8MB) SPI L2CISPL Touch Panel —> Int. Speaker I
W25064FVSSIQ - oP
Audio Codec .
REV : 2<A UDA Realtek ALC3240 Int. Array Mic x2
. RCx] FAB:JB501
Touch Pad e Combo Jack
LA HDD Conn.
LPC
Hall sensor x1 I
(For Cruze)
Alpine Sub-borad  Cruze Sub-borad EC /0 Board |
| [ Nuvoton NPCE38SNBODX
I/0 Board I/0 Board ﬁ Zﬁﬂ X};iz)xz L
1 1 2Cxl 2C x1
Sensor Board N | .
(G sensor) | ;
Int. KBD G Sensor x1| || G Sensor x1
(For Alpine)| | | (For Alpine) i
Sensor Board
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4
Voltage Rails BOM Structure Table USB 2.0 Port Table
External
Item BOM Structure Item BOM Structure Port USB Port
For DIS DIS
For OMA mg For KBL U22 CPU U22@ T USB3 Type-C_Port
+5VS 2
poves +3vs For Touch Panel with SPI | TS_SPI@ For KBL U42 CPU u42@ 3 Hgggg :‘”: (M)/Bé
plane 1 35vs For Touch Panel with I2C | Ts_I2Ce_ N16S_R1@ v USBa T OrC( = )(
For Keyboard backlight KBL@ N16S_R3@ ype-C Por
+5VALW +1.2V +VCC_CORE _ For GPU Type 5 Camera
Bt +VGA_CORE No Keyboard backlight NOKBL@ N16V_R1@ 3 i Bri Opti
For S VRAM 526G N16V_R3 inger Printer (Option)
+3VALW +VCC_GFXCORE_AXG or émsung @ — @ 7 NGFF WLAN+BT Al
+1.8v8 For Micron VRAM M2GQ@ U22 EMI@
State +0.6VS For Hynix VRAM H2GQ For EMI UAZiEMI@
+1.0VALW For UHD Panel UHD@ _ USB 3.0 Port Table
For Fi Pri FRE—
For S;l:')lger rinter Ssp@ For Thermal sensor EX_THMQ Port
or or
For EMI EMI@ For ESD FP_ESD@ 1 USB3 Type-C (MUX)
For ESD ESD@ 2 USB2/3 Port (MB) PCIE Port Table
For RF RFQ@ 3 USB2/3 Port (10/B)
so o o o o No EMI QEMIQ 4 _ Lane | Port
No ESD @ESD@ 5 T
No RF @RE@ 6 | 2 1 | apu H
s3 o o o % Connector ME@ 3
For VARM X76 X768 SATA Port Table 2
s5 s4/ac o o For Test Poinf TEQ 5 Card Reader
X X For Debug @pcIe Port 6 NGFF WLAN+BT
For S series only S_ALQ@ 0 HDD 7
S5 S4/ Battery only
o X X X For S IMR series only S_IMRQ 1 8
S5 S4/AC & Battery x X % % For YOGA series only YOGAR 9
don't exist i7_7500U_R1@ 10 s | ssp
i5_7200U_R1@ 11
i3_7100U_R1@ 12
For CBU Tyme i7_75000_R3@ °
P i5_72000_R3@
13_7100U_R3@
pt_4415U_RI@
pt_4415U_R3@
13_6006U_R3@
X4E HDMI Logo
Device Address RS¥I7¢%$BW f&qrﬁrﬂ 98h gﬁXIZcBeOE ggod"ueos& 18h N n 22z 45@
Smart Battery 0001 011x 16h Yoga Series S Series |
2774 X4E_YA@ 7773 _X4E_YA_FP@ 7775 X4E_YB@ 7776 _X4E_YB_FP@ 7778 X4E_S@ 2777 _X4E_S_FP@
PCH SM Bus address GPU SM Bus address
HDMI Logo
i i RO0000003HM
Device Address Device Address X4E Y Series X4E Y Series FP SKU X4E Y Series UHD SKU X4E Y Series UHD&FP SKU X4E S Series XA4E S Series FP SKU
DDR_JDIMM1 1010 000x AOh Internal thermal sensor 1001 111x 9Eh
Touch Pad
SMBUS Control Table Yoga Series (U42) S Series (U42) PCB part
Z7Z _X4E U42 YA@ ZZZ _X4E_U42 YA FP@ 7771 _X4E_U42 YB@ 7772 _X4E_U42 YB_FP@ ZZZ _X4E_U42 S@ ZZZ _ X4E_U42 S FP@ 7z YOGA@
Thermal G-
SOURCE| VGA BATT | CHARGER | NECP388| SODIMM| Sensor DGPU TP BCH | SENSOR
SMB EC CK1 X4E Y Series X4E Y Series FP SKU X4E Y Series UHD SKU X4E Y Series UHD&FP SKU X4E S Series. XA4E S Series FP SKU PCB Y Series cf
- necpass X \Y X X X X | X | X |”2XWX | X
SMB_EC_ DAL | +3VALW +3VALW| +19V_VIN
SMBECCKZ |\ ¢ p3gg \A X X )" X \' X X X X Y. | X N
SMB_EC_DA2 +3VS +3VGS +3Vs +3VS +3Vs GDDR5 VRAM * 2
SMB_EC_CK4 NECP388
awpecons | avan] X | X | X X X X X X RX | X | XY X7671138L03 X7671138L02 X7671138L01 POR S o
PCH SMBCLK uve S26@ uv? S2G@ uve M2G@ uv? M2G@ uve H2G@ uv7 HeG@
- PCH x \6
PCH_SMBDATA | +3vALW X X X X +3Us X X X X +3Vs X X zz___ swRe
SMLOCLK
SMLODATA f%UALW X X X X X X X X +}65 X X X KA4GB0325FB-HCO3  K4GB0325FB-HC03 MT51J256M32HF MT51J256M32HF H5GCBH24MJR-T2C  H5GC8H24MJR-T2C Q
SML1CLK PCB S Series [l
Aves Aves Aves
swooara [ X | X ] X | N ] X XN X X XXX s, S s,
SIGNAL
STATE |SLP_S1#|SLP_S3#|SLP_S4#|SLP_S5#| +VALW | +V +vs | Clock GPU part CPU part
Full ON HIGH | HIGH | HIGH | HIGH o on on o i s e o v e KBL U22 (= U22@) SKL U22 (= U22@) | | KBL U42 (= U42@)
UCt_B7100UR1@ UG _is 72000 1@ UG 77500 R1@ UGt _pt 415U R1@ | | UCT i3 6006U_RI@ UCL 5 ONEFRI@  UCL 7 ONBFR1@
S1(Power On Suspend) LOW | HIGH HIGH HIGH OoN ON ON LOW Q O
S3 (Suspend to RAM) LOW LOW HIGH HIGH ON ON OFF OFF N1GS-GTR-S-A2 BGA 505P N1GV-GMR1-S-A2 BGA 595P
SRG0005 PO SAgaoosiToD QLYKHO 2.4G QYT 025G QYA 0 2.7G QLY 2.36 SRAJG T 6006 2.06 G381 ONEFYO16GFOBGA  ONBFYO1.8G FCBGA
S4 (Suspend to Disk) | LOW | Low | Low | HIGH on oFF | oFF | oFF SAO000ADV00 SAGDOOACN10 SA000AWBGO SA000AWCOD
ui N16S_R3@ uvi N16V_R3@ o]
UG8 71000 6@  UCH _i5 72000 RG@  UCI 775000 R3@  UGT _pt 4415U_RI@ UCL 5 ONEFRS@ UL i7 ONBFRe@
S5 (Soft OFF) LowW LowW Low LowW oN OFF OFF OFF Q
NETRossme yidEonsmee || S, oNpmoe STl sNEme oo QU Tsern
'SAD000AWBS50 'SAD00DAWC50
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-PowerMap_KBL_DDR4_Volume_NON CS]

~AAX0S Schematic |ua-co719r0s_1026.050
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+3VL_RTC

tPCHO1_Min : 9 ms

+3VL_RTC

SOC_RTCRST#

SOC_RTCRST#

B+

B+

+3VLP/+5VLP

+3VLP/+5VLP

EC_ON

+5VALW/+3VALW/+3VAI

PM_BATLOW#

tPCHO4_Min : 9 ms

EC_ON

Pull-up to DSW well if not implemented.

+5VALW/+3VALW/+3VALW_DSW

PCH_PWR_EN (SLP_SUS#)

+3V_PRIM

+1.8V_PRIM

EXT_PWR_GATE#

+1.0V_MPHYPLL

I EXT_PWR_GATE# Toffmin
ate may ¢

g se to complete

is 100 small, Pwr
ely ignore it

+1.0V_PRIM_CORE

+1.0V_PRIM tPCHO6_Min : 200 us

= === tPCH34_Max : 20 ms

SUSACK#

PCH_DPWROK

tPCHO2_Min : 10 ms

PM_BATLOW#

PCH_PWR_EN (SLP_SUS#)

+3V_PRIM

+1.8V_PRIM

EXT_PWR_GATE#

+1.0V_MPHYPLL

+1.0V_PRIM_CORE

+1.0V_PRIM

SUSACK#

EC_RSMRST#

tPCHO3_Min : 10 ms

AC_PRESENT

=== tPLT02 Min : 0 ms Max : 90 ms

PCH_DPWROK

EC_RSMRST#

AC_PRESENT

ON/OFF

PBTN_OUT#

= tPCH43_Min : 95 ms

ON/OFF

PM_SLP_S5#

Minimum duration of PWRBTN# assertion = 16mS. PWRBTN# can assert before or after RSMRST:

ESPI_RST#

tPCH18_Min : 90 us

PBTN_OUT#

PM_SLP_S5#

PM_SLP_Sa#

SYSON

ESPI_RST#

PM_SLP_Sa#

+1.0V_VCCST/+1.0V_VCCSFR

SYSON

+1.35V_VDDQ/+1.35V_VCCSFR_OC

PM_SLP_S3#

SUSP#

+1.0VS_VCCSTG

tCPUO04 Min : 100 ns

+1.0V_VCCST/+1.0V_VCCSFR

+1.35V_VDDQ/+1.35V_VCCSFR_OC

PM_SLP_S3#

tCPU10 Min : 1 ms

SUSP#

+1.0VS_veelo
+5VS/43VS/41.5VS/+1.05VS Tie=longee
T = 10msec
EC_VCCST_PG ‘
VR_ON 1
1CPU19 Max : 100 ns
SM_PG_CTRL |

+0.675VS_VTT

tCPU18 Max : 35

us

+VCC_SA

tCPUO9Y Min : 1 ms

+VCC_CORE

+VCC_GT

VR_PWRGD

PCH_PWROK

tCPU16 Min : 0 ns

H_CPUPWRGD

SYS_PWROK

SUS_STAT#

SOC_PLTRST#

+1.0VS_VCCSTG

+1.0VS_vCCIO

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

EC_VCCST_PG

VR_ON
SM_PG_CTRL

+0.675VS_VTT

+VCC_SA

+VCC_CORE

+VCC_GT

VR_PWRGD
PCH_PWROK

H_CPUPWRGD

SYS_PWROK

SUS_STAT#

11

SOC_PLTRST#

Security Classification

Compal Secret Data

Compal Electronics, Inc.

Issued Date

2017/06/05

Deciphered Date

2018/06/05 e

DEPARTNENT EXGEPT AS AUTHORIZED B

THI SHEET OF ENGNEERING DRAWING IS THE PHOPREETARY PFOPERTY OF COMPAL ELECTFONS, ING. AND CONTAIS CONFDENTIAL = Toes
RID TRADE SECRET NEGRMATION. THIS SHEET MAY NOT B TRANGFENED FROM THE CUSTODY F THE COMPETENT DVSION OF FaD ize | Documert Nuber
‘COMPAL ELEGTRONICS, ING. NEITHER THS SHEET

VAV B2 USED B R DISCLOSED T6 ANV THID PRRTY WITHOUT PRIGR WRITTEN CONSENT OF GOMPAL ELECTRONGS,

Power S

Mo T NEGRMATON 1) CONTARS

24

Date: — Wednesday, June 21,207 TShesi 5 or




< Compensation PU For eDP >

+1.0VS_VCCIO

2 EDP_COMP

RC3 24.9_0402_1%

Trace width=20 mils, Spacing=25mil, Max length=100mils

+1.0V_VCCST

2 H_THERMTRIP#
1K_0402_5%

<32>

UCIA SKL-U
Rev 10)
E! ca7
Fa5| DDI1_TXN[0] EDP_TXN[0] [&
£53-] DDI_TXP[0] EDP_TXP[0]
Fag| DDIT_TXN[1] EDP_TXN[1] [-&
Fa3| DDI_TXP[{] EDP_TXP[1] [44
G553 DDIT_TXN[2] EDP_TXN[2] |4
58] DDI_TXP[2] EDP_TXP[2] A4
G5 ] DDITTXN[3] EDP_TXN[3] 547
DDH_TXP[3] EDP_TXP[3]
<27> HDMI_TX2-_CK ggg DDI2_TXN[0] 00! e EDP_AUXN 5,“3:8
<27> HDMITX2+_CK F———————————25| DDI2_TXP[0] EDP_AUXP
272 o Tz ok D BBiz el eop_oisp_umi (252
<HDMI> 27> HDMI_TX0-_CK L I N[ ) i B
<27> - B850 DDI2_TXN[2] 50
<27> HDMITX0+_CK Da1 | DDI2_TXP[2] DDIH_AUXN [—E50
<27> HDMI_GLK-_CK Ca1| DDI2_TXN[3] DDI_AUXP (28
<27> HDMI_GLK+_CK DDI2_TXP[3] DDI2_AUXN [~£4g
DDI2Z_AUXP [~&46
DISPLAY SDEBANDS RSVD [~Fsg
L RSVD
L% GPP_E18/DDPB_CTRLCLK
GPP_E19/DDPB_CTRLDATA GPP_E13/DDPB_HPDO 353
N7 GPP_E14/DDPC_HPD1 Frg—Ff———=—<__ |
<27> HDMICLK_NB g@ GPP_E20/DDPC_CTRLOLK GPP_E15/DDPD_HPD2 jﬁg
HDMIDDC (Port C)  <27- HDMIDAT_NB GPP_E21/DDPC_CTRLDATA GPP_E16/DDPE_HPD3 D%
N GPP_E17/EDP_HPD
GPP_E22
<26> TS_I2C_RST# N GPP_E23 EDP_BKLIEN: BﬁE@
EDP_COMP EDP_BKLTQIL
= ES2 | eop_RcoMP 10F20 EOPRDEN, -2
SKL-U_BGA1356 Q
+1.0VS_VCCIO
If routed MS, PECI requires 18 mils spacing to other signals
RC4 UC1D, SKL-U
o Rev 1)
1K_0402 5% SOC_CATERR# D63, -
of 32> H_PECI < >—H—m—R—4A5" 9
> ! 2= PROCHOT e
H_PROCHOT# 3 H-THERMTRIP?
RC6 499_0402_1% " Cﬁo [ Sy
T100 TP SKTOCCH B61 CPU_XDP_TCKO
XDP_BPM#0 C5 CPUMISC PROC_TCK Bgg —XDP—
T103 TP 55 | BPM#H(0] PROC_TDI a7 SOC XOP_TDO —
T105 TP@@—~—xDP—BPrz 5—gaq| BPM#(1] PROC_TDO [~ggg—SOC_XDP_TMS —
T107 Tpﬁ‘*mmm.— BPM#[2] PROC_TMS [~B5g—SOC_XDP_TRSTH
T109 TP@.«—* BPM#(3] PROC TRST# Pp—
56 PCH_JTAG_TCK1
Q? GPP_E3/CPU_GPO PCH_JTAG_TCK (535 ~XDP—
<26> TSINT# < }———a—%——pa5 | GPP_E7/CPU GP1 PCH_JTAG_TDI [~Rgg—SOC XDP—TDO—
A;@% GPP_B3/CPU_GP2 PCH_JTAG TDO [-ggg——SOCXDP—TMS—
GPP_B4/CPU_GP3 PCH_JTAG_TMS [~Gg7—SOC XDP-TRSTH T116 TP@
s, \CPURBOPIRCOMP PCH_TRST# [—zsg—CPu—xpP—ToRo @
o g : PRI Vs a AT18 | PROC_POPIRCOMP e R L
5 T 49970402 1 —OPTO Hoe | PCH_OPIRCOMP
> T 49,9 0403k EOPTO_RCOMT Hea | OPCE_RCOMP
OPC_RCOMP
%7 40F 20

SKL-U_BGAT356

EDP_TXNO
EDP_TXPO
EDP_TXN1
EDP_TXP1
EDP_TXN2
EDP_TXP2
EDP_TXN3
EDP_TXP3

EDP_AUXN
EDP_AUXP

TMDS_B_HPD

EC_SCH#t
EDP_HPD

ENBKL
INVPWM

<10,32>
<26>

<eDP>

<27>

<26,32>
<26>
PCH_ENVDD

<26>

From HDMI

From eDP

< PU/PD for CMC Debug > +1.0VS_VCCIO
SOCXDPTMS  RGt1 1 ,@n, 2 510402 5%
SOC_XDP_TDI RC12 1 ,@., 2 510402 6%
SOC XOP.TOO  Rci3 1 @QGI@ 2 51 0402 5%
CPUXDPTCKO  Rcta 1 @RGI@ 2 510402 5%
POHJTAG TOKT _Ro1s 1 ,@., 2 51 0402 5%
SOC XOP TRST# Rc23 1 ,@., 2 510402 5%
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D
ucic SKL-U
uciB SKL-U Rev_1.0]
<18> DDR_A D[0.15] < e DDR A DO  AL7{ "0l s DDR A CLK#O Interleave / Non-Interleaved a5
——DDRA DT A6 | DDRO_DQ[0] DDRO_CKN[0] T3 A DDR A CLK#0  <18> 3| DDR1_DQI0}/DDRO_DQ[16] DDR1_GKNIO] AN46
——DDR A Dz ANgs | DDRO_DQ[1] DDRO_CKP[0] DDR_A CLKO  <18> DDR1_DQ[1}/DDRO_DQ[17] DDR1_CKN[1] [Ap4s
——DDRA D3 —ANeg | DDRO_DQI2] DDRO_CKN[1] DDR_A CLK#1  <18> DDR1_DQ[2)/DDRO_DQ[18] DDR1_CKP[0] Apag
——DDR-A_Da—AL70 | DDRO_DQ[3] DDRO_CKP[1] DDR_A CLK1  <18> DDR1_DQ[3)/DDRO_DQ[19] DDR1_CKP[1]
——DDRA D5 ALgo | DDRO_DQ[4] BA56 DDR A CKEO DDR1_DQ[4]/DDR0O_DQ[20] N5G
—DDR_A D6 AN7o | DDRO_DQ[S] DDRO_CKE[0] [~Bp56 DDR_A CKEO <18> DDR1_DQ[5)/DDR0_DQ[21] DDR1_CKE[0] Apss
DDR_A_D7 —AN71 | DDRO_DQ[6] DDRO_CKE[1] ~Awsg DDR_A CKE1  <18> DDR1_DQ[6)/DDR0_DQ[22] DDR1_CKE[1] [~&Ns5
DORA D8 AR7p | DDRO_DQ[7] DDRO_CKE(2] 1N56—HTP@ Ti19 DDR1_DQ[7)/DDRO_DQ[23] DDR1_CKE(2] [~Aps3
—DDRADI—ARes | DDRO_DQ[8] DDRO_CKE[3] [——————-@TP@ T118 DDR1_DQ[8)/DDRO_DQ[24] DDR1_CKE(3]
A DDR0_DQ[9] AU45 DDR_A CS#0 DDR1_DQ[9)/DDRO_DQ[25] B42 H
DDRO_DQ[10] DDRO_GS#(0] DDR A CS#0  <18> DDR1_DQ[10)/DDR0_DQ[26] DDR1_GS#(0] [&y42
DDRO_DQ[11 DDRO_CS#(1] DDR A CS#1  <18> DDR1_DQ[11)/DDR0_DQ[27] DDR1_CS#(1] 842
RE9 1 DDRO_DQ[12] DDRO_ODT[0] DDR_A ODTO  <18> DDR1_DQ[12)/DDR0_D@j28] DDR1_ODT[0] [Awa2
DDRO_DQ[13] DDRO_ODT[1] DDR_A_ODT1  <18> DDR1_DQ[13)/DDRQ_DQ[29] DDR1_ODT[1]
DDRO_DQ[14] DDR1_DQ[14]/DDROBQ[30]
= DDR0_DQ[15] DDR3L / LPDDR3 / DDR4 DDR1_DQ[15)/DRR0_DQ31 DDR3L / LPDDR3 / DDR4 vas
DDRO_MA[5)/DDR0_CAA[0)/DDRO_MA(5] DDR_A_MA5  <18> DDR1_DQ[164RDR\. DQ[48] DDR1_MA[5/DDR1_CAA[0)/DDR1_MA(5] [“Aps5q
<18> DDR_A D[16.31] < e DDR_A D16 pggs |!nterleave / Non-interleaved DDRO_MA[9)/DDRO_CAA[1/DDRO_MA[9 DDR_A_MA9  <18> DDR1_DQ#7/DBROBQ[49] DDR1_MA[9)/DDR1_CAA[1/DDR1_MA[9] 8asg
——DDR-A D17 Awes | DDRO_DQ[16)/DDRO_DQ[32] DDRO_MA[6)/DDRO_CAA[2J/DDRO_MA[6] (5 DDR A MA§  <18> DDR1_DQ[18)/DDRO_DQ[50] DDR1_MA[6)/DDR1_CAA[2J/DDR1_MA[6] 84g
DDR-A-DT8 AWe3 | DDRO_DQ[17)/DDRO_DQ[33] DDRO_MA[8)/DDRO_CAA[3)/DDRO_MA[8] (5 DDR_A MAS  <18> DDR14BE[ 19)/DDR0_DQ[51 DDR1_MA[8)/DDR1_CAA[3J/DDR1_MA[8] [Ap4g
DDRADTs Ayes | DDRO_DQ[18)/DDRO_DQ[34] DDRO_MA[7)/DDRO_CAA[4)/DDRO_MA[7] (3 DDR_A MA7  <18> DDR{_DQ[20/BR0_DQ[52] DDR1_MA[7)/DDR1_CAA[4)/DDR1_MA[7] A5
—DDRA D20 Bags | DDRO_DQ[19)/DDRO_DQ[35] DDRO_BA[2)/DDR0_CAA[5)/DDR0_BG(0] [A DDR A BGO  <18> DDRY,DQ[31]/DDR0_DQ[53] DDR1_BA[2J/DDR1_CAA[5)/DDR1_BG0] [~ANag
DDR_A D2TAves | DDRO_DQ[20)/DDRO_DQ[36] DDRO_MA[12)/DDRO_CAA[6)/DDR0_MA[12] [ DDR_A_MA12  <18> DDRO_DQ[54] DDR1_MA[12)/DDR1_CAA[6/DDR1_MA[12] RNag
——DDR-A D22 Bag | DDRO_DQ[21)/DDRO_DQ[37] DDRO_MA[11J/DDRO_CAA[7)/DDRO_MA[11] [§ DDR_A MATT  <18> DRO_DQ[55] DDR1_MA[11J/DDR1_CAA[7)/DDR1_MA[11] [“Ans3
DDRA-D23 Hag3 | DDRO_DC DRO_DQ[38] DDRO_MA[15)/DDRO_CAA[8)/DDRO_ACT# DA M_AACT# <18> /DDRO_DQ[56 DDR1_MA[15)/DDRT_CAA[8)/DDRT_ACT# DANz>
DDRA_ D24 Bag | DDRO_DC DDRO_DQ[39] DDRO_MA[14)/DDR0_CAA[9]/DDR0_BG[1] [~AUzs DDRA_MAT DDR_A BGT  <18> DRO_DQ[57] DDR1_MA[14)/DDR1_CAA[9)/DDR1_BG[1] ["a43
—DDR A D75 Aywyeq | DDRO_DQ[24/DDR0_DQ[40] DDRO_MA[13)/DDR0_CABI0)/DDRO_MA[13] [A5jzgDDR A AT DDR_A_MA13  <18> DRO_DQ[58] DDRT_MA[13)/DDR1_CAB[OYDDR1_MA[13] [~Ruse
—DDRA D26~ pgsg | DDRO_DQ[25)/DDR0O_DQ[41] DDRO_CAS#/DDRO_CAB[1)/DDRO_MAJ[15) 75 DDRANATT DDR_A MA15  <18> DDR1_DQ[27)/DDRO_DQ[59] DDR1_CAS#/DDR1_CAB[1)/DDR1_MA[15] [Ay4q cf
—DDRA D27 Awsg | DDRO_DQ[26)/DDR0O_DQ[42] DDRO_WE#DDR0_CAB[2)/DDR0_MA(14] [~AU50—DDR A MATE DDR_A MA14  <18> DDR1_DQ[28/DDRO_DQ60) DDR1_WE#DDR1_CAB[2)/DDR1_MA[14] A\ 44
—DDRA D25 pgay | DDRO_DQ[27)/DDR0O_DQ[43] DDRO_RAS#/DDRO_CAB[3)/DDRO0_MA[16] |-Aj8z —DDRABAI ] DDR_A MA16  <18> DDR1_DQ[29)/DDR0_DQ[61 DDR1_RAS#/DDR1_CAB[3]/DDR1_MA[16] <844
——DDRA D29 AygT | DDRO_DQ[28)/DDR0_DQ[44] DDRO_BA[0)/DDRO_CAB{4)/DDR0_BA[0] [~AyS; —DDR—A WAz———] DDR_A_BAO  <18> DDR1_DQ[30)/DDR0_DQ[62] DDR1_BA[0)/DDR1_CAB{4)/DDR1_BA(0] [~&y47
—DDR-A D30 Basg | DDRO_DQ[29)/DDRO_DQ[45] DDRO_MA[2)/DDRO_CAB[5/DDR0_MA[2] (AT45DDR A BAT DDR_A_MA2  <18> DDR1_DQ[31)/DDR0_DQ[63] DDR1_MA[2)/DDR1_CAB[5//DDR1_MA[2] [-8aq4
DORA D37 Aysg | DDRO_DQ[30)/DDRO_DQ[46] DDRO_BA[1)/DDRO_CAB[6)/DDRO_BA[1] [~AT50 DDR AMATT 1 DDR_A BA1  <18> DDR1_DQ[32]/DDR1_DQ[16] DDR1_BA[1)/DDR1_CAB[6)/DDR1_BA[1] [FAw4s
<18> DDR_A_D[32.47] < DDR_A D32 Avag | DDRO_DQ[31)/DDRO_DQ[47] DDRO_MA[10)/DDRO_CAB(7)/DDRO_MA[10] [Fpg50DDR A_MAT——] DDR_A MA10  <18> DDR1_DQ[33)/DDR1_DQ[17] DDR1_MA[10}/DDR1_CAB(7/DDR1_MA[10] Ry 4
DDR—A D33 Awas | DDRO_DQ[32)/DDR1_DQ[0] DDRO_MA[1)/DDRO_CABI[8)/DDRO_MA[1] [—Ayap —DDR-AMAT ] UBgRASIA1 - <18> \ & DDR1_DQ[34)/DDR1_DQ[18] DDR1_MA[1)/DDRT_CAB[8)/DDRT_MA[1] [-8a4s
DDR_A_D3% Aya; | DDRO_DQ[33)/DDR1_DQ[1] DDRO_MA[0)/DDR0_CAB[9)/DDRO_MA[0] [ DDR_A MAO  <18> DDR1_DQ[35)/DDR1_DQ[19] DDR1_MA[0)/DDR1_CAB[9)/DDR1_MA[0] [
DDR A D35 Aws7 | DDRO_DQ[34)/DDR1_DQ[2] BAS0 DDR A MA3 ‘ DDR1_DQ[36)/DDR1_DQ[20] B46
——DDR-A D36~ g3 | DDRO_DQ[35)/DDR1_DQ3] DDRO_MA[3] [3g85 A DDR A MA3  <18> 4 DDR1_DQ[37)/DDR1_DQ[21 DDR1_MA[3] ﬁ‘w
——DDRA D37 BAgs | DDRO_DQ[36)/DDR1_DQ[4] DDRO_MA4] (AM7g A DDR A MA4 ~ <18> - DDR1_DQ[38)/DDR1_DQ[22] DDR1_MA[4]
—DDR-A D38 gAg7 | DDRO_DQ[37)/DDR1_DQ5] DDR0_DQSN[0] [~AMsg A DDR A DQS#0  <18> ) DDR1_DQ[39)/DDR1_DQ[23]
——DDRA D39 pg37 | DDRO_DQ[38)/DDR1_DQY6] DDRO_DQSP(0] ~ATeg A DDR_A DQSO  <18> 3 > DDR1_DQ[40)/DDR1_DQ[24] Interleave / Non-nterleaved | 1o
—DDRA D30 Ayas | DDRO_DQ[39)/DDR1_DQ[7] DDR0_DQSN[1] FAT70 DDRADOST DDR_A | DOS#‘ <18> L ® DDR1_DQ[41}/DDR1_DQ[25] DDR1_DQSN[0}/DDRO_DQSNI[2] [~“AHgs
——DDRA_DaT Awa5 | DDRO_DQ[40)/DDR1_DQ[8] DDRO_DQSP[1 DDR_A D <18> DDR1_DQ[42)/DDR1_DQ[26] DDR1_DQSP[0)/DDR0_DQSP[2] G69
—DDRAD#2~ Ay3s | DDRO_DQ[41)/DDR1_DQ[9] DDR1_DQ[43]/DDR1_DQ[27] DDR1_DQSN[1)/DDRO_DASN[3] [Ra70
——DDRA D43 Awas | DDRO_DQ[42)/DDR1_DQ[10) Interleave / Non-nterleaved| pacy  DDR_A_DQS#2 DDR1_DQ[44]/DDR1_DQ[28] DDR1_DQSP[1]/DDR0_DQSP(3] ARes lel
——DDRA D47~ gpas | DDRO_DQ[43/DDR1_DQ[11 DDRO_DQSN[2)/DDR0_DQSN[4] [~Aygs —DDR-A DO DDR_A DQS#2  <18> DDR1_DQ[45)/DDR1_DQ[29] DDR1_DQSN[2)/DDRO_DQSN[6] R65
—DDR_A D45 pag5 | DDRO_DQ[44)/DDR1_DQ[12] DDRO_DQ DDRO_DQSP[4] [~Aygp  DDR_A_DUST DDR_A DQ@S2  <18> DDR1_DQ[46)/DDR1_DQ[30] DDR1_DQ DDRO_DQSP[6] R61
——DDR-A- D5 gAg3 | DDRO_DQ[45)/DDR1_DQ13) DDRO_DQSN[3)/DDRO_DQSNI5] [-5Agp DDR—ADOSS ] DDR_A DQS#3  <18> DDR1_DQ[47)/DDR1_DQ[31 DDR1_DQSN([3)/DDRO_DQSN[7] [~ARe0
——DDR—AD47—gg33 | DDRO_DQ[46)/DDR1_DQ[14 DDR0_DQSP([3)/DDR0_DQSP(5] gazg —DDORA-DaSH—] DDR_A DQS3 = <18> DDR1_DQSP[3)/DDR0_DQSP(7] (4T3
<18> DDR_A D[48.63] <__Swmp \——p0R—7Da8—Ay3; | DDRO_DQ[47)/DDR1_DQ[15) DDRO_DQSN[4]/DDR1_DQSN[0] [~Ay3g —DDR—ADTST ] DDR_A DQS#4 <18 DDR1_DQ[48] DDR1_DQSN[4)/DDR1_DQSN[2] [“ARag
—DDRA D79 Awa7 | DDRO_DQ[48)/DDR1_DQ[32) DDR0_DQSP[4]/DDR1_DQSP[0] 34 DDR A DO DDR_A DQS4  <18> DDR1_DQ[49)] DDR1_DQSP[4)/DDR1_DQSP(2] [AT3p
——DDRA D50~ Ayag | DDRO_DQ[49)/DDR1_DQ[33 DDR0_DQSN[5)/DDR1_DASN[1] [-ga3s —DDRA DT DDR_A_DQS#5  gf8> DDR1_DQ[50) DDR1_DQSN[5)/DDR1_DQSN(3] [“4Raz
DDR A D5T Aws5| DDRO_DQ[50}/DDR1_DQ[34 DDR0_DQSP[5/DDR1_DQSP(1] FgA3) DOR A DUSTE ] DDR_A_DQS5 _ <182 DDR1_DQ[51 DDR1_DQSP[5)/DDR1_DQSPI3]
——DDRA D52 ppaj | DDRO_DQ[51)/DDR1_DQ[35] DDRO_DQSN[6]/DDR1_DQOSN[4] [~ay3p DDRA_DOS6 DDR_A_DQS#6 <183, DDR1_DQ[52] R25
DDR—A D53 BAgT | DDRO_DQ[52)/DDR1_DQ[36) DDR0_DQSP[6)/DDR1_DQSP[4] [~Ayss —DOR ADTUSTT ] DDR_A_DQS6  <18> DDR1_DQ[53 DDR1_DQSN[6] [ARo7
DORA D53 Azg | DDRO_DQ[53)/DDR1_DQ[37] DDRO_DQSN([7)/DDR1_DQSN[5] [FgAs DDRADOST ] DDR_A DQS#Z  <18> DDR1_DQ[54] DDR1_DQSP(6] [“AR22
—DDR_A_D55 ppag | DDRO_DQ[54)/DDR1_DQ[38] DDRO_DQSP[7)/DDR1_DQSP[5] [—— 1 DDR_ADQs7 =8> DDR1_DQ[55] DDR1_DASNI7] [ZAR21
——DDR-A- D56 Ays7 | DDRO_DQ[55)/DDR1_DQ[39) AW50 DDR1_DQ[56] DDR1_DQSP(7] [AN
——DDRA D57 AWs7 | DDRO_DQ[56)/DDR1_DQ[40) DDRO_ALERT# ODB DDR AALERTH  <18> DDR1_DQ[57] DDR1_ALERT}
——DDRA D58~ Ays5 | DDRO_DQ[57)/DDR1_DQ[41 DDRO_PAR DDR_APARITY  <18> DDR1_DQ[58] DDR1_PAR [aT73 DDRDRAMRSTA—@TP@ T123
——DDR-A D59 AWs5 | DDRO_DQ[58)/DDR1_DQ[42) DORGH-A AY67 W, DDR1_DQ[59] DDRCH-B DRAM RESET# [—AR; > DDR_DRAMRST#  <18>
—DDRA D50~ Bgs7 | DDRO_DQ[59)/DDR1_DQ[43) DDR_VREF CA [~aveg +0)8V_VREFCA  <18> . . . DDR1_DQ[60] DDR_RGOMP[0] 477
DDR A D6T A5y | DDRO_DQ[60}/DDR1_DQ[44 DDRO_VREF_DQ = +06V_A VREFDQ  <18> Trace width/Spacing >= 20mils DDR1_DQ[61 DDR_RCOMP(1] (7 TSMJCOMPO RC16 1 2 121 0402 1% s
——DDRA D62 BAs5 | DDRO_DQ[61)/DDR1_DQ[45 DDRT_VREF DQ [ DDR1-DQ[62] 30F 20 DDR_RCOMP(2] [~ W_RCOWPT Re17 1 5 85,6 0405 Tk 1
DORA D63 ggo5 | DDRO_DQ[62)/DDR1_DQ[46) 20F20 AW67 ‘DDR-PG CTRI ¥ > N DDR1_DQ[63] W M_RCOMP RC18 1 2100 0402 1% 1
DQ[63)/DDR1_DQ[47, DDR_VTT_CNTL
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GSPIO_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 functi onis usef b

when running ITP/XDP.

GSPI1_MOSI (Internal Pull Down):

Boot BIOS Strap Bit

0 = SPI Mode ==> Default
1 =LPC Mode
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49.9K_0804_8P4R_1%
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SOC_GPIOC10 W3- GPP_CO/UARTO_TXD GPP_F10/12C5_SDAVISH_I2C2_SDA 23012 [ |
——————————B3| GPP_CI0/UARTO_RTS# GPP_F11/12C5_SCL/ISH_[2C2_SCL ] ]
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GPP_A22/ISH_GP4 7 ° ]
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dGPU

Card Reader

NGFF WLAN+BT

SSD

<19> PCIE_PRX_DTX N1
<19> PCIE_PRX_DTX_P1

<19> POIE PTX.C DRX N1
<19> CP1

<19> PCIE_PRX_DTX_N2
<19> PCIE_PRX_DTX_P2
<19> PCIE_PTX_C_DRX_N2
<19> PCIE_PTX_C_DRX_P2

<19> PCIE_PRX_DTX_N3
<19> PCIE_PRX DTX P3
<195 PCIE_PTX _C_DRX_N3
<19> PCIE_PTX_C_DRX_P3

<19> PGIE_PRX_DTX N4
<19> PCIE_PRX DTX P4
PCIE_PTX_C_DRX_N4
<19> PCIE_PTX_C_DRX_P4

<35>
<35>
<35>
<35>

PCIE_PRX_DTX_N5
PCIE_PRX_DTX_P5
PCIE_PTX_C_DRX_N5
PCIE_PTX_G_DRX_P5
PCIE_PRX_DTX_N6
PCIE_PRX_DTX_P6
PCIE_PTX_C_DRX_N6
PGIE_PTX_C_DRX_P6

<30>
<30>
<30>
<30>

<29>
<29>
<29>
<29>

SATA_PRX_DTX_NO
SATA_PRX_DTX_PO
SATA_PTX_DRX_NO
SATA_PTX_DRX_PO

<31>
<31>
<31>
<31>

PCIE_PRX_DTX_N9
PCIE_PRX_DTX_P9

PCIE_PTX_C_DRX_N9
PCIE_PTX_C_DRX_P9

<31> PCIE_PRX_DTX_N10
<31> PCIE_PRX_DTX_P10
<31> PCIE_PTX_C_DRX_N10
<31> PCIE_PTX_C_DRX_P10

<31> PCIE_PRX_DTX_N11
<31> PCIE_PRX DTX P11
<31> PCIE_PTX_C_DRX_N11
<31> PCIE_PTX_C_DRX_P11
<31> PCIE_PRX_DTX Ni2
<31> PCIE_PRX DTX P12
<31> PCIE_PTX_C_DRX_N12
<31> PCIE_PTX_C_DRX_P12

UCIH @ SKLU
Rev 10
PCIE / USB3 / SATA Ssic/uses
USB3 1 RXN [-He USB3 RX1_N  <34> D
USB3_1_RXP USB3_RX1_P  <34> USB3 Type-C (MUX
131 poiET RXNUSB3 5 RXN USBI 1 TXN 212 USB3 TXI_N  <34> ype-C ( )
CCii DS@ T || 2 0220 0405 63V6K PCE_PTXDRXNT 17| PCIET_RXP/USB3 USB3_1_TXP USB3_TXI_P  <34>
CC14 DIS@ 1 0.22U 0402 6.3V6K PRSI A7 | POIET_TXNIUSB3 5 TXN J6 e Bl <2
< PCIE1_TXP/USB3_5_TXP USB3 2 RXN/ SSIC_RXN g Uses ReN <35
USB3_2_RXP / SSIC_RXP _RX2 P <35>
%H PCIE2_RXN/USB3_6_RXN USB3 2 TXN/SSIC_TXN }3 USB3_TX2 N <35> D USB2/3 Port (MB)
L _—>ccis oea 50230 0403 6.3V6K b6 | PCIE2_ RXP/USB3 6 RX USB3_2_TXP / SSIC_TXP USB3_TX2 P <35>
< Ctis bisa 1[5 0o oo eavek Cien||ECIE2 TXNUSES 10
- PCIE2_TXP/USB3_6_ USB3_3 RXN g ﬂssgﬁs,i!‘)g_g <gg>
USB3_3_RXP LRX3 B, <35>
212 PCIE3_RXN USB3_3_TXN 2:2 USB3 TX3 N <35> D USB2/3 Port (10/B)
CCi2 DS@ T [[ 2 0220 0402 63VeK PCEPTX DRX Dr7 | FOIES P USB3_3_TXP USB3_TX8_P <35>
{ CCi3 Dis@ 1 | BALELLS, =
>—{ccis Dise@ 1 0.22U 0402 6.3V6K CI7 | e Tp usea 4 rxn [E10
a15 USB3_4_RXP [-&15
F15| PCIE4_RXN USB3_4_TXN 5
50250 0405 63VeK 5 PCIE4_RXP USB3 4 TXP
2 veaLume b — AL ESS’KQ USBN 1 [-Ae2 Cenag USB20_N1  <34>
Fi6 - Uszp_1 [-AB10 F USB20_P1  <34> O usB3 Type-C Port
SN =l usezn 2 [-A08WEe USB20_N2  <35:
0100207 T0VR X5R POE_PTX DRX N | L: = N2 <35>
gg;g : 22 0.TU_020T_TOVR X5R POIE_PTXDRX_PS g:g PCIES_TXN UsBa2p 2 [FAPL USB20_P2 <35> O usB2/3 Port (MB)
PotEe-D® useen s A4 USB20_N3 <35
2N 3 N3 <35>
PCIE6_RXN USB2P_3 mg USB20_P3 <35> O usB2/3 Port (10/B)
PCIE6_RXP o
PCIE6_TXN usB2y jgm
PCIE6_TXP USBZR_4
A)i__ USB20_Ns
PCIE7_RXN/SATA0_RXN Osan_ 53T = USB20 N5 <26> 0
PCIE7_RXP/SATAO_RXP se UsB2RI5 USB20_P5  <26> Camera
PCIE7_TXN/SATAO_TXN AF6  USB20_N6
PCIE7_TXP/SATAO_TXP USE2N 6 USB20 N6 <29> " .
e UsB2p 6 2L = USB20 P6 <295 O Finger Printer
Fof| PCIES_RXN/SATAIA_RXN AH1  USB20_N7 LN
PCIES_RXP/SATA1A_RXP USB2N_7 = N7 <30>
224 PCIES TXN/SATATA TXN USB2P_7 mg USB20_P7  <30> 00 NGFF WLAN+BT
PCIEB_TXP/SATATA_TXP Fs
£22 USB2N_8 jpg
E£55| PCIE9_RXN USB2P_8
CCT10SSD@1_| |2 _0.22U 0402 6.3V6K_FCIE PTX DRX Y 823 | PCIE9 RXP Gt
CC109 SSD@1 022U 0402_6.3V6K —PTXDRX] A23 | PCIES TXN USB2N 9 "AG2
< PCIE9_TXP USB2P 9
= e e
20220 0402 6.3V6K = 3 | a
20220 0402 6.3V6K —PTX DR Ca3 | POIET0_TXN AB6 _ USB2 COMP  pc7o 1 2 113 0402 1% RPCo
PCIE_RCOMPN FeEieTe USBZ oM [[AGS RC104 1 21K 0402 5% USB_OCH# 8 1
9 i | A USBOCIT
[ E— ! 2100 0402 1% oe—romer £21 PoiE RoOMPN USB2 VBUSSENSE [-22% Beios ! 2 1K D302 5% USE-OCoR L 2
PCIE_RCOMPP Ao UeEOCE a 3
XDP_PRDY# D56 GPP_E9/USB2_OCO# [~5g USB_OCO#  <34> —
T147 TP D1 PROC_PRDY# GPP_E10/USB2_OC1# 5y USB_OC1# <35> 10K_0804_BP4R_5%
T148 TP@Oﬂi‘% PROC_PREQ# GPP_E11/USB2_OC2# (g5 — USB_OC2# <35> 0804_8P4R_!
GPP_A7/PIRQA# GPP_E12/USB2_OC3# [
PCIET1_RXN/SATA1B_RXN GPP_E4DEVSLPO [
PCIE11_RXP/SATATBARXP! GPP_E5/DEVSLP1 [Fjg—————————{___> WL_OFF# <30>
PCIET1_TXNSATA1E TXN GPP E6/DEVSLP2 [
PCIET1_TXPISATA{B TXP o “avS
PCIET2_ RXN/SATAZMAXN GPP_EO/SATAXPCIEO/SATAGPO [f
U >—ccrizssoat ] PCIE12 RXP/SATA2 RXP GPP_E1/SATAXPCIE1/SATAGP1
< -SCTizSS0o T [T 2 0220 0402 B3V6K PCIET2 TXN/SATAS TXN GPP E2ISATAXPCIE2/SATAGP2 [-2°
PCIEIR TXP/SATA2_TXP Y WL OFF#  Rc1ag 1 AR 210K 0402 5%
8OF20 GPP_E8/SATALED#
SKL-U_BGAT356
When PCIE8/SATA1A is used as SATA Port 1 (ODD), then
PCIE11/SATA1B (M.2 SSD) cannot be used as SATA Port 1.
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+1.2V

+1.0V8_VCCIO

VSSSA_SENSE
VCCSA_SENSE

<46>
<46>

UCIN @ ski-U
AL +1.0VALW CPUPOWER30F 4
AUZ3
+1.0v_veeST +—AUs5| VDDQ_AU23
t—AUse | VDDQ_AU28
1.0VALW TO +1.0V VCCST 12 12 I(Max) : 0.16 A(+1.0V_VCCST) ["AUg2 | YB0A AU
+1. +1.0V_ 28 ‘g§ RON(Max) : 25 mohm +1.0VVCCST R 3 | 2 #5525 | voDQ BB23
&R & A _ X
g e, ® V drop : 0.004 V RC136 004025% | 'g {BB4i | VDDA BB32 +VCCSA
22 29 3 +1.0VS_VCCIO BB47 | VDDQ BB41
s s [ t—BB57 | VDDQ BB47
ES 2 3Q VDDQ_BB51
28
s 2 % 1.0v_veesT
H vin vourt [He 5 it AM0 | \ionac
VINt VouTt A8
RCT74 2 1.0 0402 5% EN_1.0V.VCCSTU | 3 12 1] veesT
<3242> SYSON > ON1 CT cc24 || Follow 543977 _SKL_PDDG_Rev0_91 A22 |\ oosTG AZ2
4 11 8200P 0402 25V7K | CC24 10PF ->22us(Spec:<= 65us) 1
VBIAS GND
EN_18VS LALZS | yecpi oo
RC75 2 100402 5% L 5 10 1
<s23742> suspi > ALY ONz cr2 CCFH K29 1 voopLL Ka:
b Keol 5
18VALW Slvine  vours [-31000P 0402 50VTK 18VS L ReTIyccpiiKer
VIN2 vouT2 VCCSA
M23
GPAD “18VS R  p o VCCIO_SENSE [Eyin
FSER TP SUARLGAL = VSSIO_SENSE
EMS5209VF DFN 14P DUAL LOAD SW 004025% | C x
+1.8VALW TO +1.8VS 2 -oRs g 121 VSSSA SENSE
] g VSSSA-SENSE Mg vorsEsERE [
3 &8 =8 14 OF 20
b 38
23 I(Max) : 0.2 A(+1.8VS) R = SKEUZBGAT356 Trace Length Match < 25 mils
§ RON (Max) 25 mohm b
V drop : 0.005 V ?
+1.0VALW TO +1.0VS_VCCIO
+VL +1.0VALW
+1.0V_vCCST +1.0VS_VCCIo
I(Max) : 3.04 A(+l.0VS_VCCIO) i
N - RON (Max) 6.2 mohm PSC Side BSC
2 c V drop : 0.019 V
< 1
o0 4o
88 58
58 S8
[ av uce
3 22 4.0VS_vCCIo 2 2 2
2 s 1 ving WOV 1 1 1
x ES 2 's s s
VIN2 2a 20 20
k] +1.0VS_VCCIO_STG 8Q 8Q 8Q
_VCCIO_ % 8 I
® VIN thermal vour |2 RC79 1~ R O0Qg05 5% 2's 20 % @&
¢ g ¢
VBIAS coas ES g ES
SUSP#_RC81 2 10 0402 5% 4 on oo |5 @, 0100201 10VKXSR
AOZ1334DI01_DFN 8P Close to A18 N/ Close to K20 N/ Close to A22
+1.0V8_VCCI0 H2v
o
BSC Side PSC Side BSC Side PSC Side BSC Side
= c c c c c c c c B R 3 = S c c
1S 1ls 1ls 1ls 1ls 1ls 1ls 1l 1ls 1S 1S 1S 1S 1S 1ls 1ls
g8 1. 88 188 188 1388 188 | 88 | 88 L 88 1. 88 1 88 | 88 | 8§ g8 1 88 | 88
88 =08 ==F§ =P8 —/—F8 —/—f® /=P8 = =h8 | D—=8F ——8% =88 ——33% 88 == ——=Ig
> < > e S o= o 4 o & e85 B & e ey
o @,u @& @ 5 @ 5 @ 5 2 4 2 4 o @,u @,
2 28 2¢ 22 2¢ 22 2¢ 22 2 ¢ 23 23 23 25 4 2 ¢ 22
3 |2 2 [z 2 [z 2 2 2 H $ I3 5 '3 2 [z
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Underneath CPU Close to cPU N/ Close to AL23 Close to AM4O Close to CPU Underneath CPUN
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Module model information

ISL95520_Hybrid_Boost_V2.mdd

o
Protection for reverse input
vgs = 20V
vds 60V
Id = 250mA
>
2 PQ707
G L2N7002WT1G_SC70-3
o5 max Power loss 0.22W for 90W;0.12W for 65W system;0.05W for 45W B+
3 , p Rds(on) = 15.8mohm max SR rating: 1N °
Vgs VCSIP-VCSIN spec < 8lmV
PR738 PR737 vds H
AM_0402_1% 3M_0402_5% D
B~ T o . +19V_P1
Need check the SOA for inrush sueoanoeENEDENCED) § T AON7506 DFN33-8-5 PRO13 EMI@ PLTC
] 1 +19V_P2 0.01.1206 1% 1UH B9 500 4xane.F +19\(/’B_CHG
&= rpvem!
4
+19V_VIN 3 1 . ; 1 2 - -
2|l s Isat: 10A H 35
F4 X W ws
<] DCR: y £ WY ox-| Yz
5 T CR: l4mohm S| a2 95 g
Q=58 —58—gq
2 S N 8 gy
5 3 Ceat s T 5al 58
o 2 g 87 =7 &4
8 8 g2 2| 2| §
2, gb
Y
o o8 £g °
o2 gE o
o ASGATE_CHG R @ o
&3 < B
M PC747
BN ® ® 12 PQ705
@ Z Z 1T AON7506_DFN33-8-5
8 8 1
- 8 2 0.1U_0402_p5V6 5
- R ( N 3
. . < < R745
PR729 and PR732 are ACDET set tirg base m yar projett to se x 4 100, 0402 1%
o g0l g £ g 1% L
2 o
& & < 1 2 +12.6V_BATT+ Rds (on) = 32mohm| max
& & b > Vgs = 20V
R va 30V
e Ao E CMSRC_CHe ] ID = 8A (Ta=70C)| @PC779 ]
£g =58 ASGATE_CHG v, 12
&3 JE s 8 T
X 3 O o Q
¥ g| ¢ "o | o 5 0.1U_0402 25V7K
Ox3cH <BIT9> PSYS cursent gain 2 5 e 21212l w
= 10mQ and Rs2 = 5mQ or Rsl = 10mQ and Rs2 = 1@ 1] 8 &'l 2 IR
BIT0 = T-1eun/w 3 L Y 315=|¢2
BITL = 0.285uA/W o S 219lg|@
8 s|s| g
S
Rsl = 20mQ and Rs2 = 10mQ or Rsl = 20mQ and Rs2 = 2@ ey
K support Turbc : 22000 s s 2 = 9 Supp ax charg .58
B0 - 220w/ iy TR e i O PRSPPI upport mex charge 3
BITL = 0.57ud/W 58 . o ) .z wo za £ oW AON7408L_DFN86 7 3 Power lo 0.245w
25 —————- R R pC721 CSR mtwg« 1w
3 8 cpec < |
-] ACIN_CHG 8399 °8 24 BST.CHY]! 220603 fr\oq 224,060 26V7K "SPP-VCSON spec 81my
VAD P x IADP + ) = ACIN BooT 1T PR765
2 ACON JGAT 23 UG CHG - PL700 0.01 1206 1%
<32> VCIN1 AC N <T . @ =4 COK E — i 47U SSA 2006 DXDAM. oy darr v . +12.6V_BATT+ N
550 <3239> EC_SMB_DA1 ) soA PHASE i T T
. 58 PR770 1 2 g % 4 21 ® 2! !
- ua £5 ¢ <32,30> EC_SMB_CK1 ) soL LGATE o . - .
N <-ohm. X PR777 1 02 %’ 4 5 20 VDDP_CHG 0 6 58 H < H
QZ‘;‘ VCOUT1_PROCHOT# @ PROCHOT# VDDP Tl o Eg 2 2 2
3 PR780. 1 2 95750, AMON_ISL95520 & 19 VDD_CHG 4 2 @ o o o™ © ol o]
<32> ADP_I<_I—1 3 AMON VoD i =< 58=— K8== E£&=
- M 8 g 3
- | BMON ooiN & PR760  4.7_0402 5% _ A J 5 £ “EN “‘gw “am
| it | Glose Yo e, w 17 PC768 = pcres | & 3 = = =
' <465 PMON_SKYLAKE <__t Py psys 8 NTe 1U_0402_16V6K 1U_0402_16Y6K N @3
L ELE LY X o @ g = @ z a = o | @ =8
' i . 2 8s3p0388 32 | pars7 g =58
H ] ® 5 & 00 $ 5 @ @ 0 100K_(402_ 1% 53 [
. H pC748 ] s 2 £33 388¢% ol 2N gs
1000P_0402_25VBI— ! 58 . ™ < 2 ~
**Design Notes* ! : o Wollow adapter and &3 8 9 9 A el e e PR743  10_1206 5% o
For 45W/65W /:J. 25/35/48 1 close tc battery :at:age in @é o 1 2 1 . ol
xima arging current 3.5 Los sys curgent source. 2 - L
Maximum Charging current 3.5 . 1o 2% e\ NS T cone TR Naesign | ] 5%
Maximum Battery di e power 55 The resistor is pop fon CPU [VR skhemjti 5| Sa LMUNS113T1G_SOT323:3
#Register Setting n R77) S
1. 0X3DH bit10 set 0 (default 1) to enable turbo boost function 4 Tok Bao2 195 2
p i sab 1rbo when AC on VDD_CHG o S,
2. Disable turbo when AC only VDD=5V, B
#Circuit Design of = N
1. ACLIM and CCLIM are devider voltage control. CCLIM_CHG BA So
2. Use 7x7 choke and 3X3 H/L side MOS . ctob.aze
ﬁ:‘”e ir e(':,tck:anj 3X3 H/L side MOSFET 1= o oe 0.0603 5% A31 connect to BA ~, 1082.42> PM_SLP_S4f
Charge curr 5 o Other team connect to bat t conn
Power lo 1.79W  (H/S=0.227 2738W, Choke=0.297W) 2<g N PROG_CHG CSOP_CHG 4 2 CSOP_CHG R jo—
Power density : 0.61 (23X16) E< ¢ " - @
#Protect function o 8 o COMP CHE 1M " PR742 2 0402 5% LTCO15E{JBFSETL_UMTSF
1. ACOVP : VCC voltage > 24V ° g V| pecrzoxnz ~ +/- 154 ror08
2. SMBus timeout : OX3DH bitl5 set 0 (default 0) to ST 02 1o - : - o t— Hi POT oo 256 BA
3. ACOC : OX3CH bit4 setl release adapter limit function (default:F 1 2 -l h
S, I - - e ! X o K3 CSON_CHG 1 2 CSON_CHG_R
4. CHGOCP : based on charge curre tting E S El=l] R
5. BATOVP : 4.6V/Cell P—— ST RN G A
6. BATLOWV > VO AN | = - & 14 By [N @ 00402 5%
. TSHUT : ‘Hﬂ o PR752 X &% X § For A3l only.
B kg 154K 0402 14 (€ 4 el | & { | VOINLBATL.TEMP <c239- Turn off Charger IC on battery only.
503 g 7l 8% Depend on customer design for
LanoowTid’sero s b ¥ o B —by :;ATGONE(B:TT )T;EMP)z w system power consumption.
@ g ogic high: above
Battery curfent limimdd by Cqikm Hybri#PAbookt powef mode™| o | “| legic low: under 0.8V
Adapter curfent limimed by AQLEm Geld.33A3s 2 PC224.
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Module model information

SY8286B_V3_single.mdd
SY8286B_V3_dual.mdd

B+

PU501
SY8286BRAC_QFN20_3X3

keep short pad,
snubber is for EMI only.

@PR502

VCIN1_BATT_DROP <32>

T EVI® pusos 00402 5% 0.10. 0961 _10veK
1 2 E +19VB 3V BST 3V LN BST3V.R 1 H 2 Use 7x7x3 size when the layout space is enough.
I5A_7120_25M_0805_2P | z¢ as X ]
_Z120_25M_0805 - 25 go-| & o < o o - ] PL501
P 08 L & "
_ {1 o R = P z z z z 9 | 1.5UH_6A_20%_5X5X3_!
T % S8 oS o3 S5 o ® X3V I 4, !
€ ® X5V | : . . . . .
N 22P_0402_50v8! 2z S S8 S X LX ¥ T T T +3VALWP
3 Lg= we 3 7 19 ! [ i 1
E o GND LX Eo: . H z z z z 53
%7 8 ™ - - - - -l B>
+3VL GND GND‘—‘> i S TP wol ool 271 2 8z
9 17 cg < 39 39 29 39 o
PG LDO +3VLP N wf Oowal Ooal Oon| 9o o &
~ T8 | =8 | *8 | =8 &3
- QN e HE P S 5 S ki Eo
Check pull up resistor of SPOK at HW side 8 = 5 Lt PC509 o 2 3 2 2 oy
prst] Z 2 & 3 Sew 4.7U_0603_6.3V6M 2| ¢ & & & &
100K_0402_5% ol o o] wk - 2
~ e
3.3V LDO 150mA~300ma T8 Vout is 3.234V~3.366V
<32,3537,43> 3V/5VALW_PG e
ENLDO_3V5V PC511 P el TDC=6A Tocp=10A
E— 1000P 0402 258 1K_0402_1% ©
5V_3V_EN 3VFB 1 [ 2 3V.FB1 4 _ 2
R510 I
2.2K_0402_5%
1 2 EN1 and EN2 dont't be floating.
<32,35> EC_ ON [ ?gRoszw 150/ EN :H>0.8V ; L<0.4V Fsw : 600K Hz | e
402 5%, +3VALWP o o +3VALW
<32> VCOUTO_MAIN_PWR_ON OOy JUMP_43X118
@PJP502
5V_3V_EN JUMP_43X39
1 2
-2 2 EN1 and EN2 dont't be floating. +3VLP o .. o +3VL
] . ]
0 | 53 EN :H>0.8V ; L<0.4V
g ——AO
] O
es ] =28 Fsw : 600K Hz
= =3
:\
=
<
keep sfiofs pad,
2 Cell battery : Cin=10uF*2pcs snubberfig¥®or EMI only.
3 Cell ~ 4 Cell battery Cin=10uF*1lpcs .
B+ +19VB_5V B
PR506 EMI@ pi 504 Q@ @PR505 PC512
499K_0402_1% PUS02  SY8288CRAC_QFN20_3X3 070402 5% 0.1U_0201_10VeK
B+ 1 3 ENLDO_3V5V 4 2 +19VB_5V BT 5% > BST_SV_R 2
PR508__" 5A_Z120_25M_0805_2P © 'T "’T N‘
zzz z 9 PL502
150K_0402_1% Pds32 . . « X sy === %a
© y o
10 0402_16V6K % % ¥ ¢ 6, ([0 3.3UH_PIMB104T-3R3MS_10A_20%
o o 3 { X 5v
oo vor ear| es- L e e = L2 , . , . +5VALWP
28l z8 |l 728 1 g8 |
~L 88T 88183, ST &1 anp oD 2 ) PC517. = s = =
3% 3% e8| &3” 9 17, VCC 5V 2 b 2 e -
- - | S8 | = PG vee sl e oB—on Al onl-. 5
Z8 | 3 10| 16 @ 2025 RO T 89T 59T 89
® NC NC 4.7U_0603_6.3V6M r £S$g N R8N P8 238 B8
c\A E o r ° & oz &g 3 &3
+3VLP E 2% 3 Sewl = S S S 2
& &
<7 Jeo o5
- S
—=—0 45VLP =
[}
@PRS509 3V/5VALW PG | .= 2
@PR516 100K_0402_5% 32 3| ¢
a‘, - | - =
ENLDO_3V5V 10 0402_5% | 23 ® 8=3
? 8 B[ o
PR517 5V_3V_EN i € Sal 8 )
R S Vout 1is 4.998V~5.202V
0.0402_5% S iy
VLDO_EN ! 2 8
<32> 5 = NS © = =
Eedh PRS12 TDC=6A Iocp=10A
] g 1000 0402  25V8) 1K_0402_1%
8o &0 & sV PR VR pe o 2T
IERE
2 e
=
<
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1
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1 2
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Pinl9 need pull separate from +1.35VP.

M@ PL6O1 If you have +1.35V and +0.675V sequence question, | 0.675Volt +/- 5%
B 5A_7120_25M_0805_2P you can change from +1.35VP to +1.35VS. T™DC 0.7A
+ 1~ 2 +12.6VB_DDR PR601 Peak Current 1A
° BST DDRR 22000350 BST_DDR
] x x x _DDRR 1 2 |
1 g 1 & g | g ° +1.2VP
g g & g
p=g=} N B S
N %g‘ N %g o 88 . 88 UG_DDR - +0.6VSP
p=} I a7 a7
== =0 p=) 2
b =3 = 3 3 LX_DDR
S} 8 - = 3 3
—— PCs0) A 24 2
0 | 0.1U_0b03_25)/7K of ~ = o g /=89 ==59
PUGO1 af 88 of 88
w E = Z t a C‘ a c‘
2 5 8 8 > e _(21 > 3 3
LG_DDR £ g o 2 B B
Paspt 4 = 15| GaTE > vrrenp
AON7408L_DFN§§
14 2
1UH_11A_20%_7X7X3_M o precz| | (< PGS VIEENS A4
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3.PWM-VID Spec and component Values
PWM-VID Spec ConfigA  [ConfigB | | ConfigC
Vmin 0.6V 0.6V 0.65V
Vmax 12v 12V 115V
Vboot 0.875V o9V o9V
Voltage step 6.25mV 6.25mV 25mV
Nof 96 96 20
Jeviaeradi PR8 39K 20K 39K
Rreft PR7 39K 20K 30K Modul del inf i
lodule model information:
Rboot PR10 1.5K 2K 3K RT8812A-2P_V1A.mdd for IC portion
PR20 30K 18K 24K RT8812A-2P_V1B.mdd for SW portion
Rref2=PR20+PR21 - P
PR21 15K 0 3K
C PCY 15nf 2.7nf 1.80nf
Vboot=Vvref*Rref2/(Rref1+Rref2+Rboot)
Rt=Rrefadj // (Rboot+Rref2) WMV and.Gulbut volh ol
and Output voltage contro
B x| *| " PLS03 VGA_EMI@
Vmin=" Vvref*(Rref2/(Rref2+Rboot)][Rt/(Rref1 +Rt)] 1 Boot mode } ons HCB2DIKFA2ITS) 22
Vmax=Vvref*Rref2/[(Rref1//Rrefadj)+Rboot+Rref2] 2.Standby mode (don't support) LB B+
1 3.Normal mode
Vout=Vmin+N*Vstep % % < e
., o8| <8-| -| 83 -| 2%
Vstep=(Vmax-Vmin)/Nmax o | PR ronsccly o O A .. g8 3% g5 i
BSLPull high-on B side  0.0402 1% 1K 0402 5% 28q 280 g g
P 1 2 DGR MAN EN <2224 . 25s o | o2
| PRiass @VeA@ PRIdss @VGA veA@ | i “véae “vine ] @°
20K_0402_1% 0_0402_1% C1481 = Pa1401 -1 &
Rref1 D2 o 0402 1% , T % e EN High Threshold = 1.6V + - g %
Rboot . 8 5} VGA@ PLI04
el Rrefadj W vaa . e i +VGA_CORE
It 1 2 5| = DH1_VGA_1 e D2/St T T ' r
i e I I =7 i u
gvere = ok oao_ 1% 5 & BsTi_vea =% TasTi vans 38838
5 g cow R DFNBXeD 87 3 =
Te | vere s of <[ ofY &< prusz vearre || B Tz '3
£g oy vaa@ ver@ 471206 5% ] ol ]
58 i 2 putoo?® Y| ° & - PC1495 Bl S 5 52
282 c - P — 0.22U_0603_25V7K z 8%, 53 5%
@3 = s & @ g5 2 7| pciarovea rr@ 25 285 2%
3 g z 3 DL1_veA 680P_0603_50V7K S al 1
g ) s 3 20 LX1VGA 1 vgA@ 3 vGA@ 3 o
& REFADJ E] PHASE1 P o 3 8 g8
RGND Roeset] | || "
REFIN} 7 19 DLIVGA 59
REFIN LGATET P vGA@ PR1454 =g
48 GPupvcC  US0I% €3 ~
B VREF RTaszaGQW_WaFN20 3x3 PVCC Sy
ver@ ch@[—ﬁ—]uav E
== PCl4s4 VGA_B+ 1 2 TON 9 17 DL2 VGA vh@
1U_0402_6.3V6K Asgv/ﬁmwz,wl ToN LeaTE2 [
ton 16 LX2_VGA VGA B+
BHASE2
= 5 x x
@VGh@ PRIET 3 § DH2_VGA2 gl gl
00402 1% ) 38| 28]
16> GND_SENSE GPU 1 2 ) 22U_0603_25V7K Fo==3
) SENSE_GPU<_>—\AA—=— o 5858
28q 88q
I VGA@
s A GA2 VGA@ o 2vdre 2
RYA! Pat402’| = =
100402 1% < ]
vor@ s VGA@ PLI0S
- g8 e von L eves 024UH 224 +-20% TXIXIM +VGA_CORE
vore g3 ot T 1. +VGA_CORE
prisss “j@® % +3VS_DGPU_AON - o i EDP-Continuous 26.5A
10.0402.1% |$ 8 B BB O g EDP-Peak 5
+VGA CORE: 1 2 = GPU VSENSE @] <] wPONp92 DFNSX6D-87 =S PR1459  VGA_RF@ OCP min 66.4A
- DGPU_PWROK  <19,23.26> q 471208 5%
2
1 2 a veA RF@
avanp PR1444 ok <19> VDD_SENSE_GPU | pciaso
EN_1.35V TOVPWREN o iasvpwREN <2024 @vare pasce * DLz veA 680P_0603_50V7K
0.0402_1% o
y @VGA@ PC1472 L L]
VGA@ PR1445
0.22U_0402_ 10VEK +3VS c HW side Near GPU Core
1M_0402_1% <
z
« B+_1.35V ~| @val keep short pad, VGA_RF@ PR1067 VGA RF@ PC1238 53 Bz | 8z | 82 | $2 | 23 | 32 | 52
4 - snubber‘)s for EMI only. J71208.5% g 1 g5y SOOP0503,SOVIK go-| 3| 83| €5 £a-| €5 £a-| ¢
VGA_EMI@ PLI0S VGA@ 1001 - 2 e et e e g
HOBZO12KCF 121150 0805 N VGA@ ver oS8, 8894 54 384 §84] 384 384 @5
+19VB_1.35V N i 22 g g g g g g 22
B+ 2y PG 2 135VGS_PGOOD  <24» _ PRI0BT PC Use 7x7x3 size when the layout space is enough. 32| S3% £37 £8% £3° £8% £3° &5
< 3 2oT 135V . 0.002.5% Lor g § W“ uzm _10veK 28 o o S o S J ] g8
x 3 < 3 1 5 1 ]
JE ob| o5- n oo LI i J RS NS A R =
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Seris—dy ol wle - R +1.35VGSP
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po_sv_13sv ! a9 |80 2 e it INVEEI IS S I S
== : 3 g g ] GND 3 gg E & 3o 39 39
« 8 14 FB_1.35v £ 58 58 58 58 58 VGA CORE
] = GND F8 ¥ o 28 o 28 o 28 o 28 o 28 + || _
goe | . 170w o SRS TR TR e Under GPU Core GB4-128 package
0.04025% | i GND vee L Vér@ 8 8 8 B B
1 - 1 10 | veae GA@ VGA@ VGA@  VGA@  VGA@ 52 ms Q= 3z (8= 8= s5=18z] 82| 8=
1 E— NG X PC1246 FB=0.6V g2 g§ 58 | 82 | §5 | 88 | 3% sg 33 sg
o sy ) LMT 135V 13 12 T 220 0oz eavem - 7| 8o €3] €8] B8 fa-| €8] £a-| £a-| Por| €5
' T e T T O T T YT ST T YT BT O
' +3VALW 5 ave Ne (8 Vout=0.6V* (1+R1/R2) R2 ¢ FRuoe +VGA_CORE of 30 85« 35« 35«| 33a) 8o 38 38 g3 35
H ol2t 6% (1+(12.4/10)) o - SPlR| R R R RIR]ORIGE] R
VGA@ -
! g SRS Vout=1.344V =
] PC1240 ze No 80 to 3 %
F =% =% =8¢ Ly
@PJ902 g g g g g
EN :H>0.8V ; L<0.4V JUMP 43118 DT IS - -1 (o
+1.35VGSP o—.‘ 2 o1.35vs_vRAM o2 | 2 | g2 | o2 EN
EN pin don't floating L L L L
If have pull down resistor at HW side, 3
please delete PR601. % % % %
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