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nVIDIA NI16V-GMRI1 / N16S-GTR PCle x4 CH-A DDR4 SODIMM/LPDIMM x1
VRAM(GDDRS)*2 2GB NISV-GMRI (Cruze) DDR4 2133MHz (1.2V)
NI6S-GTR  (Alpine/Cruze) (2400 MHz ) | I
eDP Panel 7 Lanes (Alpine) LB 43 Type-C Connector
2 Lanes (Cruze) (CC+MUX)
USB3.0 repeater
Periom PI3EQX7502A USB3.0 Connector
HDMI Conn. LoL Intel KBL-U 15W/28W
USB3.0 Connector Alpine I/0 Board
1356pin BGA
USB Charger
Card Reader USB 2.0 Connector
SD Card Connector Realiek RTS5220-GR USB.0 16 TI TPS2546RTER
; Cruze I/O Board
1/0 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 (SMB) spI LC ISP Touch Panel BN p——
W25064FVSSIQ i
Audio Codec .
REV : 2.A UDA Realtek ALC3240 Int. Array Mic x2
. R2Cx] FAB: JB501
Touch Pad e Combo Jack
SALA HDD Conn.
LPC
Hall sensor x1 I
(For Cruze)
Alpine Sub-borad  Cruze Sub-borad EC /0 Board |
| [ | Nuvoton NPCE388NBODX
I/0 Board I/0 Board S > ngi ié};fzg )x2
12C x1 12C x1
Sensor Board Al
(G sensor)
Int. KBD G Sensor x1| || G Sensor xI
"""""""""""""""""""" (For Alpine)| | | (For Alpine) i
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
in o8 umg For KBL U22 CPU u22@ T USB3 Type-C_Port
+5Vs 2
power +avs For Touch Panel with SPI | TS_SPI@ For KBL U42 CPU u42@ 3 ggggg :‘": (I“él)?é
plane For Touch Panel with I2C | Ts_I2Ce_ N16S_R1@ ort (10/B)
+1.35vVs - 4 USB3 Type-C Port
For Keyboard backlight KBL@ N16S_R3@
+5VALW +1.2v +VCC_CORE For GPU Type 5 Camera
B+ +VGA_CORE No Keyboard backlight NOKBL@ N16V_R1@ 3 Finger Printer (Option|
- For Samsung VRAM s2Ge N16V_R3@ gel er (Option)
+3VALW +VCC_GFXCORE_AXG 7 NGFF WLAN+BT A
For Micron VRAM M2GQ@
+1.8VsS = e 7 52 F EMT U22_EMIQ@
state +0.6VS or Hynix VRAM Ge or U42_EMIQ
+1.0VALW For UHD Panel UHD@ USB 3.0 Port Table
For Fi Pri FP@—
or Finger Printer For Thermal sensor EX_THMQ
For SSD SSD@ Port
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)
s0 No EMI QEMIQ 4 Lane | Port
o o o o No ESD @ESD@ 5 1
No RF @RFQ@ 6 2 M
- 1 GPU
s3 o o o x Connector ME@ 3
For VARM X76 %766 SATA Port Table 2
s5 s4/ac o o x X For Test Point TEQ 5 Card Reader
For Debug @DCI@ Port 6 NGFF WLAN+BT
For S series only S_ALQ@ 0 HDD 7
S5 sS4/ 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_R1Q@ 10 3 ssD
i5_7200U_R1@ 11
i3_7100U_R1@ 12
For CBU Tyme 17_75000_R3@ ’
P i5_72000_R3@
i3_7100U_R3@
pt_4415U_R1@
pt_4415U_R3@
i3_6006U_R3@
EC SM Bus1 address ~ EC SM Bus? address ~ EC SM Bus4 address
X4E HDMI Logo
Device Address REYSSaw A5 o8 BiksRe B985 1n : : zz___se
Smart Battery 0001 011x 16h Yoga Series S Series |
2774 X4E_YA@ 7773 _X4E_YA_FP@ 2775 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 RO0000003HI
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 X4E 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
ZZZ __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@ zz YOGA@
Thermal G-
SOURCE VGA BATT CHARGER | NECP388| SODIMM| Sensor DGPU TP PCH | 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 X4E S Series FP SKU PCB Y Series o
- necpass X \Y X X X X | X | X | X | X | X
SMB_EC DA1 | +3VALW +3VALW| +19V_VIN
SMB_EC_CK2 z__ sae
g necesssl Y/ X X \' X \' X X X X 1N | X
SMB_EC_DA2 +3VS +3VGS +3Vs +3Vs +3Vs GDDR5 VRAM * 2
SMB_EC_CK4 NECP388
wsecom |l X | X | X X | X | X | X | X | X |X|X ]V X7671138L03 X7671138L02 X7671138L01 POESSres
PCH SMBCLK uve S26@ uv? S26@ uve M2G@ uv? MG@ uve H2G@ uv7 HeG@
- PCH x \6
PCH_SMBDATA | +3vaLW X X X X +3VS X X X X +3Vs X X zz___ swre
SMLOCLK
SMLODATA E%UALW X X X X X X X X +}65 X X X KAGBOG25FB-HCO3 ~ KAGBO325FB-HCO3 MT51J256M32HF MT51J256M32HF H5GCBH24MJRT2C  HSGCBH24MJR-T2C O
SML1CLK PCB S Series L
e X | X | X | N | X | X | N XX | X [X]|X
svuoata [ S50aw +3Us +3s Soesmo soonnn ooz
2G@
SIG]
STATE TONAL ls1p_s1#isip_s3#|sie_sa#|sie_ss#| +vaw | +v +vs | Clock GPU part CPU part
Full ow aton | mron | nren | mom | ow | ov | ov | ow o weeme wr e KBL U22 (= U22@) SKL U22 (= U22@) | [ KBL U42 (= U42@)
UCI_i37100URI@  UGH 5 7200UR1@ UCI _Z7S00URI@ UCI _pt4415URI@ | | UCI i3 6006U_R3@ UCI 5 ONEFRI@  UCI i7 ONBFRI@
S1(Power On Suspend) LOW HIGH HIGH HIGH ON ON ON Low Q
S3 (Suspend to RAM) LOW LOW HIGH HIGH ON ON OFF OFF
N16S-GTR-S-A2 BGA 505P N16V-GMR1-S-A2 BGA 595P
SA000SFPOD SAG0003ITO0 QLYKHO 2.4G QLYTHO 25G QLYHH0 2.7G QL0236 SR2JG KT 3.6006U 2.06 C38! ONEFYO16GFCBGA  ONBFY0 1.8 FOBGA
S4 (Suspend to Disk) | LOW | LOW | LOW | HIGH on OFF OFF oFF SAOD00ADV00 SAOGOOACN10 SAO00OAWB00 SAODOOAWCOO
ui N16S_R3@ uvi N16V_R3@ o
UCI_i37100U_R3@ UGt _i5 7200U.R3@  UCI__I77500UR3@  UCI _pt 415U R3@ UCI S ONEFRI@  UCI i7 ONBF R3@
S5 (Soft OFF) LOW LOW Low LOW ON OFF OFF OFF Q Q
N16S-GTR-S-A2 BGA 595P N16V-GMR1-S-A2 BGA 595P
SA00SFP30 SAG0005IT30 SR343 H0 2.4G SR342 HO 2.5G SR34TH027G  SRAEF023G ONEFYO16GFCBGA  ONBFY01.8G FOBGA
'SAD000AWBS50 'SAD00DAWC50
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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
gate

y choose to complet

is too 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_vCCIO
T <=1
+5VS/+3VS/+1.5VS/+1.05VS <=10msec
T = 10msec
EC_VCCST_PG |
VR_ON ‘
tCPU19 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#
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< 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>

<HDMI>

HDMI DDC (Port C)

H_PROCHOT#

<27>
<27>

HDMI_TX2-_CK
HDMI_TX2+_CK
HDMI_TX1-_CK

HDMI_TX1+_CK
HDMI_TX0-_CK

HDMI_TX0+_CK
HDMI_GLK-_CK
HDMI_GLK+_CK

HDMICLK_NB
HDMIDAT_NB

<26> TS_I2C_RST#

+1.0VS_VCCIO

RC4

1K_0402_5%

UC1A

Rev_L0]

EDP_TXN[0] 87 EDP_TXNO <26>
EDP_TXP([0] [ EDP_TXPO <26>
EDP_TXN[1] |¢; EDP_TXN1 <26>
EDP_TXP[1] &% EDP_TXP1 <26>
EDP_TXN[2] (g4 EDP_TXN2 <265 <eDP>
EDP_TXP[2] A4 EDP_TXP2 <26>
EDP_TXN[3] [B47 EDP_TXN3 <26>
EDP_TXP[3] EDP_TXP3 <26>

eor EDP_AUXN |Eag EDP_AUXN <265
EDP_AUXP EDP_AUXP  <26>

eop_pisp_uti (252

ES2 1 poir_Txno)
£23 DDI1_TXP(0]
B33 DDI1 XN
Fas{ DDIT_TXP[1]
Gas{ DDIT_TXN[2]
Fog{ DDIT_TXP[2]
Gag| DDIT_TXN[3]

DDI1_TXP[3]
55 ooie Xl ool
&2 DD TXP[0]

R —— s PR ]

R DDI2 TXP[1]

820 DD TXNE2]

F————— | DD TXP[2)

€21| DDI2_TXN[3]

F———————————=1 DD TXP[3]
DSPLAY

GPP_E18/DDPB_CTRLCLK
GPP_E19/DDPB_CTRLDATA

GPP_E20/DDPC_CTRLCLK
GPP_E21/DDPC_CTRLDATA

DDI1_AUXN Sg
DDI1_AUXP g
DDI2_AUXN &g
DDI2_AUXP 46
SIDEBANDS RSVD

RSVD ('
GPP_E13/DDPB_HPDO
GPP_E14/DDPC_HPD1 %—G TMDS_B_HPD  <27> From HDMI
GPP_E15/DDPD_HPD2 ﬁsg

GPP_E16/DDPE_HPD3 [T1g EC SCIf  <10.32>
GPP_E17/EDP_HPD EDP_HPD  <26> From eDP
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N P E22 Ri2
GPP_E23 EDP_BKLTEN [Ri7 ENBKL <26,32>
EDP_COMP Es2 10F20 EDP_BKLTCTL 375 INVPWM <36
——————————————"" EDP_RCOMP EDP_VDDEN PCH_ENVDD  <26>
SKL-U_BGAT356 @
If routed M, PECI requires 18 mils spacing to other signals
uciD skLU
SOC_CATERR# fev-19
223 CATERR# < PU/PD for CMC Debug > +1.0VS_VCCIO
o<32> H_PECI O—ﬂ—mm PEGI )
258 0305 7% HTHERWTRIP—Ggac| PROCHOT# e
0402 THERMIRIPH SOC_XDP_TMS o
A AGS, _XDP_ 11 2 A
T100 TP kroccn a1 CPU XDP TGKO RC1 S, 51_0402 5%
XDP_BPM#0 PROG_TCK [~pgg——SOC—xDP—TDT— SOC_XDP_TDI .
Tioa TP Beo-| PN PROG_TDI [0 ——or—xpr-To0— ROtZ 1 ,@n, 2 510625%
C®—4—xpP—BPITT—pgaq | BPM#(1] PROC_TDO [~5gg—SOC_XDP_TWS — SOC_XDP_TDO o
e Tres o n bvel] e o XD RCI3 1 @RGI@ 2 51 0402 5%
T109 TPE@+—>— BPM#[3] PROC TRST# o
Q?‘ 5 BS6 PCH_JTAG_TCK1
GPP_E3/CPU_GPO PCH_JTAG_TCK [~p2g—SUC XDP—TOT— CPU_XDP_TCKO 9
<26> TS_INT# Gis% GPP_E7/CPU_GP1 PCH._JTAG_TDI 1‘?5569—5@;3{—1——‘70— Sl RC14 1 @QGI@ 2 51 0402 5%
GPP_B3/CPU_GP2 PCH_JTAG TDO [~Gsg—SOC XDP—TMS— PCH_JTAG_TCK1 "
A2 GPp B4/CPU_GP3 PCH_JTAG_TMS 329 ——=ot—xpr=rrsTr e TP@ RC15 1 @~ 2 510402 5%
1 a 5 CPU_POPRCOMP  AT1g PCH_TRST# [-agg—CPU-XDP—TCKO—>-@
v 2 T e —porrOPRCOMP—AUja| PROC_POPIRCOMP JTAGK [ —
RCY 2 149.9 0402 1% TOPTO] He6 | PGH_OPIRCOMP
Hoto 5 T 459 0405 % EOPTO_RCONT Hies| OPCE_RCOMP
OPC_RCOMP SOCXOP_TRST# RGos 1 ,@a, 2 51 0402 5%
40F20
SKL-U_BGAT356 @
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Interleaved Memory

e

<18> DDR_A_D[0..15]

<18> DDR_A D[16..31] < e

<18>

DDR_A D([32..47] < wmmmm—

<18> DDR_A D[48..63] < e

DDR_A_CLK#0
DDR_A CLKO
DDR_A_CLK#1
DDR_A CLK1

DDR_A_CKEO
DDR_A_CKE1

DDR_A CS#0
DDR_A CS#1
DDR_A_ODTO
DDR_A_ODT1

DDR_A_MAS
DDR_A_MA9
DDR_A_MAS
DDR_A_MAS
DDR_A_MA7
DDR_A_BGO
DDR_A_MA12
DDR_A_MA11

<18>
<18>

<18>
<18>

<18>
<18>

<18>

<18>
<18>
<18>
<18>
<18>
<18>

<18>
<18>

M_A_ACT# <18>

DDR_A_BG1
DDR_A_MA13
DDR_A_MA15

DDR_A_MAO
DDR_A_MA3

<18>

<18>
<18>
<18>

<18>

<18>

DDR_A_MA4  <18>

DDR_A_DQS#0
DDR_A_DQS0
DDR_A_DQS#1
DDR_A_DQs1

DDR_A_DQS#2

DDR_A_DQS7

DDR_A_ALERT#
DDR_A_PARITY

<18>
<18>

<18>
<18>

<18>
<18>
<18>
<18>
<18>
<18>
<18>
<18>
<18>
<18>
<18>
<18>

<18>
<18>

+0.6V_VREFCA

+0.6V_A_VREFDQ

<18>
<18>

uciB SKL-U
DDR_A_DO fer19 DDR_A_CLK#0
0T Afss| DDRO_DQ[0] DDRO_CKN[0] [AYes
—DDR-ADzAneg | DDRO_DQ[1] DDRO_CKP[0]
—DDRA D3 ANgg | DDRO_DQ[2] DDR0_CKN[1]
—DDRA D7 AL70 | DDRO_DQ[3] DDRO_CKP[1]
" DDR_A D5 AL | DDRO_DQ[4] BAS6 DDR_A_CKEO
—DDRA D5 AN70 | DDRO_DQ[5] DDRO_CKE[0] [3R2g
DDRA D7 aN7q | DDRO_DQ[6] DDRO_CKE(1] [~AW56
S 1 DDRO_DQ[7] DDRO_CKE(2] 1wss—*.“’@ Ti19
A DDRO_DQI8] DDRO_CKE(3] [-—>>—————@TP@ T118
A DDRO_DQ[9] Au4s  DDR_A _CS#0
DDRO_DQ[10) DDRO_CS#[0]
DDRO_DQ[11 DDRO_CS#[1]
R69-| DDRO_DQ[12] DDRO_ODT([0]
DDRO_DQ[13] DDRO_ODT[1]
DDRO_DQ[14]
— | DDR0_DQ[15] DDR3L / LPDDR3 / DDR4 BAS51
DDRO_MA[5)/DDRO_CAA[0)DDRO_MA[5] (527
DDR_A D16 pggs |IMerleave / Non-nterleaved DDRO_MA[9)/DDRO_GAA[1/DDRO_MA[9
== 55| DDRO_DQ[16/DDRO_DQ[32] DDRO_MA[6/DDR0_GAA[2J/DDRO_MA[6] %
DDR-A-DTeAWe3 | DDRO_DQ[17)/DDRO_DQ[33] DDRO_MA[8}/DDRO0_GAA[3/DDRO_MA[8]
DORADTS Ayes | DDRO_DQ[18)/DDRO_DQ[34] DDRO_MA[7}/DDRO_GAA4)/DDRO_MA[7] -AyE3 At
—DDR-A_D20gags | DDRO_DQ[19)/DDRO_DQ[35] DDR0_BA[2J/DDR0_GAA[5]/DDR0_BG[0] [ A
DDR_A D27 Aves | DDRO_DQ[20)/DDRO_DQ[36] DDRO_MA[12)/DDR0O_CAA[6)/DDR0O_MA[12] g
—DDRA D22 Bags | DDRO_DQ[21)/DDR0_DQ[37] DDRO_MA[11)/DDR0_CAA[7J/DDRO MA[11] [ gass 1
DOR-AD: BB63 | DDRO_DC DR0O_DQ[38] DDRO_MA([15)/DDR0_CAA[8)/DDR0O_ACT: 3}547
DOR_A_D2% BAgy | PDRO_DC 'DDR0_DQ[39] DDRO_MA[14]/DDRO_CAA[9)/DDR0O_BG[1] [~A4s  DDR A_MAT
— DDR_A_DZ25 AWe1 | DDRO0_DQ[24]/DDR0_DQ[40] DDRO_MA[13)/DDRO_CAB[0)/DDRO_MA[13] [—A{jzg DDR_A_WAT
—DDR-A_D25ggsg | DDRO_DQ[25)/DDRO_DQ[41] DDRO_GAS#/DDRO_CAB[1}/DDRO_MA[15] [~AT75 —DDR—A ATz
——DDR-A_D27 Awsg | DDRO_DQ[26]/DDRO_DQ[42] DDRO_WE#/DDR0_CAB[2//DDRO_MA[14] [-Aj55—DDR—AtAre——]
—DDR-A_D25ggey | DDRO_DQ[27)/DDRO_DQ[43] DDRO_RAS#/DDR0_CAB[3J/DDRO_MA[16] [Tz —DDR-A-BR——]
—DDR-A_D29Aye1 | DDRO_DQ[28]/DDRO_DQ[44] DDRO_BA[0}/DDRO_CAB[4)/DDRO_BA[0] [~Ays1 —DDR-A-MRz———
——DDR-A-D30—Basg | DDRO_DQI29)/DDRO_DQ[45] DDRO_MA[2)/DDRO_GAB[5/DDRO _MA[2] (AT 5 DDR—7BAT
DORA D37 Aysg | DDRO_DQ[30)/DDRO_DQ[46] DDRO_BA[1)/DDRO_CAB[6)/DDR0_BA[1] [~3T50 DDR A MATT ]
DOR-AD: Av39 | DDRO_DQ[31)/DDR0_DQ[47] DDRO_MA[10)/DDR0_CAB[7)/DDR0O_MA[10] FBgR5y DDR_AMAT |
DORA D33 Awag | DDRO_DQ[32)/DDR1_DQ[0] DDRO_MA[1/DDRO_CAB[8)/DDRO_MA[1] AyBg—DDR AMAT ]
DORA D33~ Aya7 | DDRO_DQ[33)/DDR1_DQ[1] DDRO_MA[0/DDR0_CAB[9)/DDRO_MA[0] ]
DDRA D35 Away | DDRO_DQ[34/DDR1_DQ[2] BAS0 DDR_A MA3
—DDR-A_D35 g3 | DDRO_DQ[35)/DDR1_DQ[3] DDRO_MA[3] [~Bp8z DOR-A-MAT——1
——DDR-A_D37 Az | DDRO_DQ[36/DDR1_DQI4] DDRO_MA[4] [-ARizg DDR-A_DOSTT 1
—DDR-A_D35 A3z | DDRO_DQ[37)/DDR1_DQ[S] DDRO_DQSN[0] afgg DDR-ADOST—]
——DDR-A_D39 Rg37 | DDRO_DQ[38/DDR1_DQ[6] DDRO_DQSP(0] [ATe5 —DDR-A-DOSH—]
——DDRA-D70—Ay35| DDRO_DQI39YDDR1_DQ[7] DDRO_DQSN(1] 3775 DDR_A_DOST
—DDRA D37 Awas | DDRO_DQ[40)/DDR1_DQ8] DDRO_DQSP[1
——DDR-A D42 Ays3 | DDRO_DQ[41)/DDR1_DQ[9]
——DDR-A D43 Awa3s | DDRO_DQ[42)/DDR1_DQ[10) interleave / Non-interleaved| gacs  DDR_A_DQS#2
—DDRA D% pga5 | DDRO_DQ[43)/DDR1_DQ[11 DDRO_DQSN[2}/DDR0_DQSN[4] [FAygz DDR A DT
—DDR A D5 gags | DDRO_DQ[44)/DDR1_DQ12) DDRO_DQ! DDRO_DQSP[4] Aygo DDR A DUSF
—DDR-A_D75 B33 | DDRO_DQ[45)/DDR1_DQ[13 DDR0_DQSN[3)/DDRO_DQSNIS] [-gagy —DDRADOSS ]
—DDR-A_D%7Rg33 | DDRO_DQ[46)/DDR1_DQ[14 DDRO_DQSP[3)/DDRO_DQSPI5] gagg —DOR-A-DOST ]
—DDR-A_D75Aya7 | DDRO_DQ[47/DDR1_DQ[15 DDRO0_DQSN[4)/DDR1_DQSN[0] [~Ay3s —DDRADOST—]
—DDR-A-D79 Awai | DDRO_DQ[48)/DDR1_DQ[32 DDRO_DQSP[4)/DDR1_DQSP(0] [~Ay34 —DDR-A-DG!
—DDR-A_D50 Ayzg | DDRO_DQ[49)/DDR1_DQ[33 DDR0_DQSN[5/DDR1_DQSNI[1] [Fga34 DDRA DT
DDR A D5T Awag | DDRO_DQ[50/DDR1_DQ[34] DDRO_DQSP[5)/DDR1_DQSP[1] [Fga3p  DDR A DUSTE |
—DDR_A D52 ppaji | DDRO_DQ[51)/DDR1_DQ[35] DDRO_DQSN[6)/DDR1_DQSN[4] ~Aygp DDR A DUSE |
DOR-AD! BA31 | DDRO_DC DDR1_DQ[36] DDRO_DQSP[6)/DDR1_DQSP[4] [~Ayps DDR A DUSTT |
DOR_A_D5% BA2g | DDRO_DC DDR1_DQ[37] DDRO_DQSN([7)/DDR1_DQSNI5] ~gass  DDOR A DOS7T |
— DDR_A_D55 Bg29 | DDRO0_DQ[54)/DDR1_DQ[38] DDRO_DQSP[7)/DDR1_DQSP[5] [—— 1
——DDR-A-D56—Ay57 | DDRO_DQI55)/DDR1_DQI39) AWS50
—DDRAD57 AWa7 | DDRO_DQ[56)/DDR1_DQ[40) DDRO_ALERT# ODB
D0RDse Avas | DDRO DOISTIDDRT DAl41 DDRO_PAR
—— DDR-ADSY AW25 | )_| 8] 1_L
—— DD oo aes-| DDRO_DQIS9)/DDRT_DQ[43 POREH-A DDR_VREF_CA bg
DORA D6T A7 | DDRO_DQ[60)/DDR1_DQ| DDRO_VREF DQ [~gag7
——DDR-A D62 pAgs | DDRO_DQ[6T /DDRLDg 45) DDRT_VREF DQ 2
DDR-A_D6 DDR0_DQ[62]/DDR1_DQ[46 DDR“PG CTRL
BB2s DDRO_DQ[63)/DDR1_DQ[47] 20F20 DDR_VTT CNTL AWET
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DDR_PG_CTRL 2 A
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74AUP1GO7GW_TSSOP5
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Interleave / Non-interleaved
/DDRO_DQ[16]
1J/DDRO_DQ[17]
2J/DDR0_DQ[18]
3/DDR0_DQ[19)]
DDR1_DQ[4]/DDR0_DQ[20]
5
6

/DDRO_DQ[21
/DDRO_DQ[22]
/DDRO_DQ[23]

DDR1_DQ[12)/DDR0_DQ[28
DDR1_DQ[13)/DDRO_DQ[29)]
DDR1_DQ[14/DDRO_DQ30]
DDR1_DQ[15)/DDR0_DQ[31
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DDR1_GKN[0]
DDR1_CKN[1]
DDR1_CKP[0]
DDR1_CKP([1]

DDR1_CKE{0]
DDR1_CKE[1]
DDR1_CKE(2]
DDR1_CKE(3]

DDR1_GS#[0]
DDR1_CS#(1]
DDR1_ODT(0]
DDR1_ODT[1]

DDRSL / LPDDR3 / DDR4.

DDR1_DQ[16)/DDR0_DQ[48 DDR1_MA[5/DDR1_CAA[0/DDR1_MA(5] ;gg
DDR1_DQ[17)/DDR0_DQ[49 DDR1_MA[9)/DDR1_CAA[1)/DDR1_MA[9] [8asg
DDR1_DQ[18)/DDRO_DQY50) DDR1_MA[6)/DDR1_CAA[2)/DDR1_MA[6] [BR4g
DDR1_DQ[19)/DDRO_DQ(51 DDR1_MA[8)/DDR1_CAA[3)/DDR1_MA[8] [~Ap4g
DDR1_DQ[20)/DDR0_DQY[52 DDR1_MA[7)/DDR1_CAA[4)/DDR1_MA[7] [Apso
DDR1_DQ[21)/DDR0_DQY53 DDR1_BA[2)/DDR1_CAA[5)/DDR1 BG[0] [Ans0
DDR1_DQ[22)/DDR0_DQ[54 DDR1_MA[12)/DDR1_CAA[6/DDR1_MA[12] [“ANag
DDR1_DQ[23)/DDR0_DQI55 DDR1_MA[11)/DDR1_CAA[7/DDR1_MA[11] [“ANs3
DDR1_DQ[24)/DDR0_DQ[56 DDRT_MA[15/DDR1_CAA[8J/DDRT_ACT# DAnsp
DDR1_DC DRO_DQ[57] DDR1_MA[14)/DDR1_CAA[S)/DDR1_BG[1] 843
DDR1_DQ[26)/DDR0_DQI58 DDR1_MA[13)/DDR1_CAB[OYDDR1_MA[13] [ZAy43
DDR1_DQ[27)/DDR0_DQY59 DDR1_CAS#/DDR1_CAB[1)/DDR1_MA[15] [Ay4q
DDR1_DQ[28)/DDRO_DQ60) DDR1_WE#DDR1_CAB[2)/DDR1_MA[14] A\ 44
DDR1_DQ[29)/DDRO_DQ[61 DDR1_RAS#/DDR1_CAB[3]/DDR1_MA[16] [-§4q
DDR1_DQ[30)/DDRO_DQ[62 DDR1_BA[0J/DDR1_CAB[4)/DDR1_BA[0] [~Ay47
DDR1_DQ[31)/DDR0_DQ[63 DDR1_MA[2)/DDR1_CAB[5/DDR1_MA[2] F¥aqs
DDR1_DQ[32)/DDR1_DQ[16 DDR1_BA[1)/DDR1_CAB[6)/DDR1_BA[1] [FAw4s
DDR1_DQ[33)/DDR1_DQ[17] DDR1_MA[10)/DDR1_CAB[7/DDR1_MA[10] [Z&y4e
DDR1_DQ[34)/DDR1_DQ[18 DDR1_MA[1)/DDRT_CAB[8J/DDRT_MA[1] F&aqe
DDR1_DQ[35)/DDR1_DQ[19 DDR1_MA[0/DDR1_CAB[9)/DDR1_MA[0] [
DDR1_DQ[36)/DDR1_DQ[20) Bd6
DDR1_DQ[37)/DDR1_DQ[21 DDR1_MA[3] §M7
DDR1_DQ[38)/DDR1_DQ[22 DDR1_MA[4]
DDR1_DQ[39)/DDR1_DQ[23
DDR1_DQ[40)/DDR1_DQ[24 Interleave / Noninterleaved | pice
DDR1_DQ[41)/DDR1_DQ[25 DDR1_DQSN[0}/DDRO_DQSNI2] [~AHgs
DDR1_DQ[42)/DDR1_DQ[26 DDR1_DQSP[0/DDR0_DQSP(2] AGeg
DDR1_DQ[43/DDR1_DQ[27, DDR1_DQSN[1}/DDR0_DQSNI3] [“AG70
DDR1_DQ[44)/DDR1_DQ[28 DDR1_DQSP{1)/DDR0_DQSP(3] [ARes
DDR1_DQ[45]/DDR1_DQ[29 DDR1_DQSN[2)/DDR0_DQSNI6] [~“ARes
DDR1_DQ[46]/DDR1_DQ[30) DDR1_DQ DDRO_DQSP(6] ~ARg1
DDR1_DQ[47)/DDR1_DQ(31 DDR1_DQSN[3)/DDRO_DASN(7] [“ARg0
DDR1_DQSP(3/DDR0_DQSP(7] AT3g
DDR1_DQ[48] DDR1_DQSN[4)/DDR1_DQSN[2] [“ARag
DDR1_DQ[49) DDR1_DQSP[4)/DDR1_DQSP(2] [AT3p
DDR1_DQ[50] DDR1_DQSN[5)/DDR1_DQSN(3] [“ARaz
DDR1_DQ[51 DDR1_DQSP[5/DDR1_DQSP(3
DDR1_DQ[52] R25
DDR1_DQ[53] DDR1_DQSN[6] [ARo7
DDR1_DQ[54] DDR1_DQSP(6] [“AR22
DDR1_DQ[55] DDR1_DASN[7] [“ARa}
DDR1_DQ[56] DDR1_DQSP(7] [AN
DDR1_DQ[57] DDR1_ALERT# Pp,
DDR1_DQ[58] DDR1_PAR [—a773 —DDR-DRAWMRSTH-@TP@ T123
DDR1_DQ[59) DORCH-B DRAM_RESET# AR ~> DDR_DRAMRST#  <18>
. . " DDR1_DQ[60] DDR_RCOMP(0] 47T,
Trace width/Spacing >= 20mils ‘AP2}| DDR1_DQ[61 DDR_RCOMP(1] [~AUT —‘smincowo RC16 1 2 121 0402 1%
ANZE | DDR1_DQ[62] 30F20 DDR_RCOMP[2] a—‘ W_RCOMPT RGT7 T 5 85,6 0405 Tk 1
DDR1_DQ[63] WZRCOMP RC16 1 2100 0402 1% 1
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o
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SOC_SMLOCLK

SMLOALERT# (Internal Pull Down):
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+3VS.
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—SMLODAT
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Rev_10)
3vs SOC_SPLOLK se s SMBUS, SMLINK PCH_SMB_CLK SOC SMUIALERT#  RC113 1 . @ 2 150K 0402 5%
+ |_SMB_
= Aa] SPIo_CLK GPP_CO/SMBCLK mg PCH_SMB CLK_ <18> SMB .
OC—SPTST SPI0_MISO GPP_C1/SMBDATA PCH_SMB_DATA  <18> 5 PCH_SMB_CLK r
—SPT AV: R10 = (Link to DDR) _SMB_ 1 8
—SOCSPrOz—Awz | SPIO_MOSI GPP_C2/SMBALERT# [—————————— - @TP@ T124 PCFSMB_DAT 5 7
o, KB_RST# OCSPTIO: SPI0_I02 SOC_SMLOCLK EC_SWMB_CK
Rot2 1 2 10K 0402 5% OC_SPI-CSAU A spio-i0a GPP_C3/SMLOCLK |5 = EC_SWB_DAZ 3 a
AUz | SPI0_CSo# GPP_C4/SNLODATA [ W7 —SOC SMIOALERTZ ———
2 | pa e L]
AuF| SPiocst GPP_C5/SMLOALERT# @ TK_0804_8P4R_5%
+18vS_aus Papea - GrP_cosMLIOLK (i fogeoe demse | SMLT
7 TS_SPLOLK srTouer GPP_BZYUSMUIALENTHPOHHOTS | AL SC0-SHETAER o T lan o soipory, merme) sensor) +1.8VS_3VS_PGPPA
_SPI m2 |
N <2 TSSPLOLK GPP_D1/SPI_CLK
Aces 1 2 82K 0402 5%  SARQ <26> s gp\ so —SPT M8 | GPP D2ISPIT MISO PM_CLKRUN# AC31 1 A @ ~ 2 82K 0402 5%
6 Teshia GPP_D3/SPI1_MOSI ]
GPP_D21/SPIT_I02 Ay13  LPC_ADO
TS_SPI_CS#0 GPP_D22/SPI1_lO3 e GPP_A1/LADO/ESPI_I00 [gz; tPCADT LPC_ADO  <32>
<26> TS _SPICS#0 <__ }——————————— GPP_DO/SPI1_CS# GPP_A2/LAD1/ESPI_IO1 [gg7 — LPC_AD1 <32>
GPP_A3/LADZESPI_I02 Ts LPC_AD2  <32> Follow 543016 SKL U Y PDG 09
CUNK GPP_A4/LADI/ESPI_I03 gz LPC_AD3 <32>
P_AS/LF |_Cst# LPC_FRAME#  <32>
CL_CLK GPP_A14/SUS_STAT#ESPI RESET# [2
CL_DATA
CL_RST# LPC_CLKO %
GPP_A9/CLKOUT_LPCO/ESPI_CLK A‘C’gg RC26 1 BMIR 2 22 0402 5% [~ gk (PCEC <d2»
KB_RST# AW13 GPP_ATO/CLKOUT_LPC1 [FRyy11 PM_CLKRUN#
GPP_AO/RCIN# GPP_A8/CLKRUN#
SERIRQ AY11
<>—SERRG AVl
<32> SERIRQ GPP_A6/SERIRQ 50F 20
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P
500 8PS0 4 oSl 4 S0C SPISO 0 R
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EMi@
SOC_SPLIO2 4 2 SOC_SPILI02_0_R
RC30 MG~ 330402 5%
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EC_SPICLK ¢ 8 SOC_SPI_CLK_0_R
<32> EC_SPI_CLK [ 7 SOCSPTSIUR
<32> EC_SPI_MOSI [N\ g SOC SProsm—
From EC <32> EC_SPI_CSO# [NV 5 SOC_SPTSOUR
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EMi@
< SPI ROM - 8M >
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@
ucs CC2 1 || 2 01U 0201 10VKXSR
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< HD AUDIO >

<28>

RPC4
[ ] 8 HDABIT_CLK

HDA_BITCLK_AUDIO

7 HDA_SYNC

<28> HDA_SYNC_AUDIO

<28> HDA_SDOUT_AUDIO <

’\/\r% HDA_SDOUT

33_0804_8P4R_5%
EMi@

< To Enable ME Override >

RC116 1 2

<32> MEEN [

0 0402 5% HDA SDOUT

+3VS

RC33

T ARA2

2.2K 0402 5%

HDA_SPKR

SPKR (Internal Pull Down):

TOP Swap Override
0=

-
I

Disable TOP Swap mode.

Default

= Enable TOP Swap Mode.

HDA_SYNC

BT AY22
HOA_SDOU BB22

<28> HDA_SDINO %ﬁ"z'
AW.
AY:
AW.

AK7

A

A

AK

HDA_SPKR

HDA_SPKR < }—————AWS |

<28>

AUDIO

HDA_SYNC/1250_SFRM
HDA_BLK/I250_SCLK
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HDA_SDO/I2S0_TXD splo/spxe

HDA_SDI0/1280_RXD B11
HDA_SDI1/1281_RXD GPP_GO/SD_CMD [4g13
HDA_RST#/1281_SCLK GPP_G1/SD_DATAO [~%g12

GPP_D23/I28_MCLK
1251_SFRM
1281_TXD

GPP_F1/1252_SFRM
GPP_F0/1252_SCLK
GPP_F2/1252_TXD
GPP_F3/1252_RXD

GPP_D19/DMIC_CLKO
GPP_D20/DMIC_DATAO

GPP_D17/DMIC_CLK1
GPP_D18/DMIC_DATA1

GPP_B14/SPKR

70F 20

GPP_G2/SD_DATA1 gy1p

GPP_G3/SD_DATA 17

GPP_G4/SD_DATA3 [y1q
GPP_GS5/SD_CD# [yg
GPP_G6/SD_CLK 7
GPP_G7/SD_WP

GPP_A17/SD_PWR _EN#/ISH_GP7 [—&gg
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P_A16/SD_1P8_SEL

SD_RCOMP RC76 1 @~ 2 200 0402 1%
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Csi2_DP3 CSI2_CLKP3
5 Csi2_DNe 2 COMP é;ﬁ RC80 1 \/@\' 2 100 0402 1%
CSI2_DP4 GPP_D4/FLASHTRIG
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5 [0 CLKRE( CLOCK SIGNALS
7 <19> CLK_PEG_VGA# 2421 GLKOUT _PCIE NO
%"\A 3 DGPU D 219> LK PEG VGA ARTo| CLKOUT PCIE PO
RAAX <19> VGA CLKREQ# = GPP_ BS/SRCCLKREQO#
mk,gm,amﬁ,s% ssp <31> CLK_PCIE_SSD# 8421 cikout poi N1 3
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o FP% . R cLkReQr - " <30> CLK_PCIE_WLAN# O CLKOUT_PCIE_N2 GPD8/SUSCLK [BATZSUSCLK SUSCLK  <30>
- — NGFF WL+BT D <30> CLK PCIE_WLAN — ATa| CLKOUT PCIE_P2 47 SOC XTAL24 IN
& <30>  WLANCLK_REQ# GPP_B7/SRCCLKREQ2# XTAL24_IN 35
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NGFF for WLAN / BT (E- KEY)
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@ Iy ] o
- 8 H noto : USB2.0 w/charge v
o =5 3 ]
EMI <3237,4143>  3VSVALW_PG > Rado 2 100402 5% S k4 H 00402 5% | Card Reader v v
154 ]
8 ~
USB20 P3.C  Rags 2 1 00402 5%  USB20_P3 R 1= : - H LID SW v
] : RTC v v
USB20 N3 C Rags 2 1 0 0402 5%  USB20 N3 R : H PWR PTN v le]
]
H Close to CPU RPC6 ' NOVO BTN v v
g PWR LED v
USB3.0_Port
L)
— P ettt
] L301 EMI@
! <12> U2DN2 B
H 12> USB20_N2 AN NN
SVALW USB3_VCCA ! SYEAVARVEN
i 2A/Active Low o ! <i2> USB20_Pz 2 70 o wen
. W=80mils MCMT012B300F06BP_4P +USB3_VCCA
W=80mils U301 | e cee-
out .
Hm 2 Intel_PCH_USB3.0 W=g0mils
USB_EN# 4|__ GND ntel_PCH_| X
<82> USBEN# [ EN USB_OC1#_U301 Rzt o
1 ocs -2 1 2 USBOGH# <12 e e ————— R302 1 2 0 0402 5% JusB1
0_0%02"5% — - <ie> ] ] T U3TXDP2 SsTx.
C305 SY6288D20AAC_SOT23-5 @ ] ] vsus‘
0.1U_0201_10V K X5R ] RXDN2 USTXDN2
2 5 ) <12 USBLREeN 1 UsDP2 SSTX-
5 1 1 oo
[ 3
§|‘c‘>’ | <i2> USB3_RX2_P U3RXDP2 oo S D- GND :? M
8e ] [} 7] SSRX+  GND =3
] H ' U3RXDN2 5 gg‘gx gmg 13
3 1 ] R303 1 2 0 0402 5% -
) o 1] 1] T ACON_TARBA-9U1393
: : R304 1 2 0 0402 5% nee
[} 1 cao MAS "
] ] owu uzm mv
| <12 UsB3TX2 N %c 38z 1 TXDN2
D301 ESD@ D302 ESD@ ! 0.10_0201_10V X5
]
USRXDN2 9 {o 1] 1USRXDN2 uzopz 3 [ et | <12> USB3TX2P [ 2 USTXDP2 L U3TXDP2
U3RXDP2 8 |9 2U3RXDP2 ]
]
USTXDN2 7 |7 4| 4U3TXDN2 j 5 0+USB3_VCCA |_______________ R305 1 e 2 0 0402 5% A
USTXDP2 6 |6 5| 5U3TXDP2
tl s 1 4 Uoonz Place TX AC coupling Cap (C172,173). Close to connector
?7 ot h
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+3VS_DGPU  43VS

Thermal Sensor

R362 R361
0_0402 5% 0_0402_5%
EX_THM@ @
o o
Close to U361
1
oV Themal 4 B —EXTHVW@
361 VDD scL
2200P_0402_50V7K REMOTE{+ 2 7
EXTHVe |, D+ SDA
REMOTE1- 3 D- ALERT# 6
a3V Themal O A363 1 2 47K 0402 5% 4 5
+3V_Thermal e TCRIT#  GND
NCT7718W_MSOP8

REMOTE1+/-:
Trace width/space:10/10 mil
Trace length:<8"

REMOTE 1+ Close to CPU

@ C362 Q361 @
100P_0402_50V8J MMST3904-7-F_SOT323-3
REMOTE1-

SMB Address: 1001100x

+EC_VCCA

pogY

%) 20V0 HG9

<32> CUST_TEMP1

R366
100K +-1% 0402 B25/50 4250K

$L200002H00

ECAGND

%} 200 S9}
g9gY

<32> CUST_TEMP2

R367
100K +-1% 0402 B25/50 4250K

$L200002H00

ECAGND

FAN

+5VS.

c371

, 10U_0603_6.3V6M

SP02001C500
CVILU_CI1804M1VRA-NH

GND
GND

<32> EC_FAN_PWM1
<32> EC_FAN_SPEED1 —reerry

—nwa

<
1L L

JFANT

Power LED & Battery LED

Power (White)
LED2

PWR_LED# 9
<323335> PWR_LED# [ > = 1 "R |2 R377 1 2 412 0402 1% +5VALW

N
sAL@
LTW-CT93TS5-C_WHITE

LED5 R377

1K_0402_1%
1 KK% 2 D S_IMR@

LTW-C193TS5-C_WHITE

S_IMR@

]
]
]
]
]
]
]
]
S AL@ ]
:
]
]
]
]
]
]

Battery ( White )
LED3

BATT_CHG_LED# 9
BATT_CHG_LED# [ > _one | 1 '\'\% 2 R376 1 2 412 0402 1% WL

]

]

]

]

]

YOGA@ ]
LTW-CT93TS5-C_WHITE ]
D3 R376 1]
LTW-C193TS5-C_WHITE D 412_0402_1%)
S_AL@ H

SAL@

YOGA@
LEDS ¥ H
1 KRE 2 R376 ]

1K_0402_1% |
S_IMR@

LTW-CT93TS5-C_WHITE
S_IMR@

Battery (amber)
LED4

BATT_LOW_LED# 5
BATT_LOW_LED# > - 1 '\A\m 2 R378 1 2 442 0402 1% VL

YoGA@
LTST-G19TKFKT-2CA_ORANGH

D4 R378
LTST-C191KFKT-2CA_ORANGE 182_0402_%
S_AL@

Yoehe Power (White] Battery(White)| Battery (amber)
ko7 s_ALe LED / Res. LED / Res. LED / Res.
"1 2 R3784|2 0402_1% xoca (o] d 3 R376 4 R376
>_( _1%| P I B LED LED
AKl & WiRG (YOGAR) oar 412 Q 442 Q
S series R377 R376 R378
LTST-C191KFKT-2CA_ORANGE (S_ALR) LED2 412 Q LED3 412 Q LED4 182 Q
5_MR® S IMR R377 R376 R378
- (S_IMR@) | LEDS | 1k @ | LED6 | 1k o | LED7 | 412 Q
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DC to DC

~

HEX 3 \OL 020,

+5VALW to +5VS

+3VALW +3VS
. ; {
+WL
° JUMP_43X79 =
2 5 cle 2le
glg clg, +3VALW to +3VS o 8
Tk g o 5T
sl £ s |2 |2
2 s 3
= g ) P 14 +BVALW_3VS = 3
a VIN1 vouTi
E A— vourt 2 g
3 12 c383 1 || 2
l ON1 cT 17 470?,0402,5iv7»<
<133242> SUSP# > 4 veias ano [ {> +5YS
5 10 1|2 220P 0402 5Jv7»<
+5VALW ON2 cr2 cage I Js
(f 1 vine vouT2 (o : = 2 !
[ 7T
= 71 Ving voutz (2 JUMP_43X79 1
° el 15 81 18 2
‘ |8 s e GPAD e 3
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D SA00007PM00 2 51
g
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] ° o ° o ° ]
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] 28 9/ 88921 88 81 88 9. 88 ]
] 28 F—233——<23 23 25 1
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H 2 2 2 2 2 H
= = = = =
] o % o % o 1
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] ]
' N/ +vecat 1]
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o o o o
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Discharge

+5VALW

R401
100K_0402_1%

1.8VALW_PWR_EN#

<32,3541,43> 3V/SVALW_PG D—i@ﬁ

Q401A
2N7002KDW_SOT363-6

7

For +1.8VALW Discharge

+1.8VALW

R402
22_0603_1%

o1 ¥
2N7002KDW_SOT363-6

For +0.6VS Discharge

+0.6VS

R412

100K_0402_5%
o

2l 7002K S0T23-3
@

2 7002K S0T23-3
@
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H1 H2
HOLEA HOLEA
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]
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]
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]
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ACES_50278-00401-001

PL101 EMI_S0W@

PD101
S SCHDIO BAS40("W SOT-323

3

+RTCBATT o0— 1| : PRI0S
1K_0603_5%
1 2

5A_Z120_25M_0805_2P
o ‘ > +19V_VIN
APDIN 7A_32VDC_0437007.WRML
\_82YDC_043700 +19V_APDIN
EMI@
g 3 L—v—v—v-\_l 3 S
2 2 2 2
- o o PL102 = o ]
sy R 5A_Z120_25M_0805_2P 8y 3y
Leg _L2g — £
e & reg £
=8 S- S~ =8
o o o o~
“Ppr101
sax 0sk GHGRTC
PR102
1.5K_0603_5%
! 2 0+3VLP
0+CHGRTC_R
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EMI@

+8.4V_) VMB PL201 5A Z120_25M_0805_2P
|

PF201
1 2

2
PR201

100_0402_1%

5A_Z120_25M_0805_2

EMI@
15A_24V_F1206HB15V024TM PL202

PC201 EMI@
1000P_0402_50V7K

100_0402_1%

PR202

> EC_SMB_CK1 <32,40>

> EC_SMB_DA1 <32,40>
O+3VLP

PR203
1 2 200K 0402 1% 5 3yaiw

PR204
@200K_0402_1%
1 2

PR20!
10K_0402_5%

> VCIN1_BATT_TEMP <32,40>

PH201 under CPU botten side :
CPU thermal protection at 93 +-3 degree C
Recovery at 56 +-3 degree C

+EC_VCCA
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PH201
100K +-1% 0402 B25/50 4250K

ECAGND
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Protection

for reverse input

Module model information

ISL95520_Hybrid_Boost_V2.mdd

Vgs = 20V
vds = 60V
Id = 250mA
|
2 PQ707
G L2N7002WT1G_SC70-3
|5 max Power loss 0 0.12Ww for 65W system;0.05W for 45W B+
K , K Rds(on) = 15.8mohm max  CSR rating: 1w °
vgs VCSIP-VCSIN s < 81lmV
PR738 PR737 vds =
1M_0402_1% 3M_0402_5% s} 1
B e A . +19V_P1  poyy
Need check the SOA for inrush EMBONOGH INEDFNSY66 ¢ T AON7sbS DRNG3 85 PRO13 EMI@ PLTC
: 1 +19V_P2 0.01.1206 1% 1UH B3 500 4xane.F +19¥’B_CHG
&= rpvem!
4
+19V_VIN 3 1 . ; 1 2 - -
2|l ] Isat: 10A H S
< x| 3¢ |3
- « :(‘ DCR: l4mohm 28| o8- 65 8-
o ¢ 58—58—88—zgy
S S S8a 8a| 5% 53
o z 8% 8% 28% &5
@ 7] El E B g
s o K El b B
2.0 ¢k
g
o sy
2 o8 £S
. £ o
IS} ASGATE_CHG_R @ A
&3 < B
o PC747
BN ® ® 12 PQ705
d Z Z 1T AON7506_DFN33-8-5
g g 1
- & g 0.1U_0402_p5V6 2
————— é é 3.
. . < < PR745
PR729 and PR732 are ACDET set tirg base m yar projett to se x 1000402 1%
of oo g ¥ <
F4 o
& & 8 1 2 +12.6V_BATT+ Rds (on) = 32mohm| max
& & 2 Vgs = 20V
g vds = 30V
Na;uv B m§ CMSRC_CHG § 1D 8A (Ta=70C) @PC779
2y =5 & ASGATE_CHG ° 1Lz
&g Je 2 i
X 3 S o Q
¥ gl e | o 5 0.1U_0402 25V7K
0x3CH <BIT9> PSYS current gain 2 5 5|35 21212l w
Rsl = 10mQ and Rs2 = 5mQ or Rsl = 10mQ and Rs2 = 1@ ] 8 | 2 o195 £ max
BITO = 1.14uA/W 3 2|3 315=|¢2
BIT1 = 0.285uA/W o 818 Slglgl8
8 5|52
S
Bal = 2010 and Rs2 = 1m0 or Rsl = 200 and Re2 = 28 | support Turbo boost : 2200P o 5l ol 2l 2 & g Support max charge 3.5A
BITL = 0.57uA/W - % support Turbo boost : 0. Power lo: 0.245W
g . c z w o z & £ w s . !
53 35k 258065 ¢% pc721 P CSR rating: 1W
o o - SPP— SON s -~ 81mv
uéN ACIN CHG % 2855°% g e BST cm?i 22 osga 8%\cie aethuszua 25V7K 28mohm CSPP-VCSON spec < 81lmv
, g ACIN BOOT oo 1r ‘ PR765
2 ACOK IGATE 23 | 0.01_1206_1%
o @ s 1 2 0o 5 2 LXCHG J ATULSEA 20% DOAM, 4 darr v . +12.6V_BATT+
)4( % -
2y <3239~ EC_SMB_DA1 ©errm_1 2 0 0402 5% 4 o - 21 LG CHG 2 o |l ]
ES <32,39> EC_SMB_CK1 @ = scL LGATE [F—— o 8o " ¥ z ¥
£ g g
38| veourt_procrorr <1 i 200402 %AMON o | PRocHoT voop (-2 p——. RRaRy E8 H g H
. PR780 1 2 0 0402 5% 6 19 1 2 o O e ©a7 59
<32> ADP_I<_1 AMON VoD i =3 58=— K8== E£g=
1 . M 2 g 2
T R BMON oo -8 | PR760 4.7 0402 5% _ ;"J 5 £ EEN n.gN EEN
w L £ E E E
H <46 PMON SKVLAKE < lose 1o E PSYS z o |2 PC768 PC769 5 8
ﬁ - - - - - - o e = o s o 1U_0402_16V6K o 1U_0402_16Y6K oy ©3s
] 1 2 883523883 | pR7ST e =58
1 I I H ® G €038 o = @ @ 0O 100K_Q402 1% o] 5 o To
1 P78 85 f £§8c¢235388¢ 3 o8
! ] | 1000P_0402 25VE4— ! ES ol o o - o o o « = “ ~
**Design Not | | H N Follow adapter and &3 3 2= IR e PR743  10_1206_5% +19V_VIN u
For 45W/65W / em, 25/3S/4S battery 1 close e battery #attage in £ m . ! - < ra710 @
Maximum Charging rrent 3.5A I _EC. Vsys curfent source. ~ ] 5¥
: . e 2% e w = = { = = — -Base -on- €PU Core VR ldesign 2 58
Maximum Battery discharge power 55W The resistor is pop fon CPU [VR skhempti 5| - 52 LMUNS113T1G_SOT323-8
#Register Setting n 771 Sy ’
1. OX3DH bitl0 set 0 (default 1) to enable turbo boost ion @ IS0 Y P g
P Disa rbo W AC ; VDD_CHG ° S,
2. Disable turbo when AC only VDD=5V, S
#Circuit Design N 2 @ PRisdg N
1. M and CCLIM are devider voltage control. CCLIM_CHG BA So
5 . L s OSFE o < >
cha I hf'(e, and 3X3 H/L side MOSFET [ ACLIM CHG 0.0603 5% A31 connect to BA ~, 1082425 PM_SLP S4
Charge current 3A R, - o 208 PRIS0 Other team connect to bat t conn
Power lo 1.79W (H/S=0.227W,L/S=1.2738W, 0.2970 2<E PROG_CHG CSOP_CHG 1 2 CSOP_CHG_ R jo—
Power density : 0.61 (23X16) £<¢ aofoee e _ &
#Protect function o 8 o COMP CHE :' " PR742 2 0402 5% LTCO15E{JBFSETL_UMTSF
1. ACOVP : VCC voltage > 24V sl
. N N 2 = . 4/-
2. SMBus timeot 0x3 0 (default 0) to enable 1 1t) . o a2 1% + ' - o t— || FeTTasKEE - 4/- sy POT® oo 2506 BA
3. ACOC : OX3CH bit4 release adapter limit function (de able) . i 2 1o g by |y son oHe o o oHG R
4. CHGOCP : based on charge current | ly Foa- &S ! 2
5. BATOVP : 4.6V/Cell @ pazat =T RN A
6. BATLOWV : No. s g 7 & 1 By PN @ 0.0402 5%
. TSHUT : 150C VCINT_ACZN |y PR752 S 1 7] 28 ¥ . For A3l only.
B kg 154K 0402 14 (€ 4 el | .3 { | VOINLBATL.TEMP <t239- Turn off Charger IC on battery only.
502 s 7 g® Depend on customer design for
LN7oowTiE8e708  E S ¥ o B ==8d :;Msong(s:m iEMP)z w system power consumption.
S g ogic high: above 2.
Battery curfent limimdd by Cqikm Hybri#DAbookt powef mode™| o | O Todie Teg: umder 0 8v
Adapter curfent limimdd by AQLEmM Geld.33A3s 2 PCoY4
(Rsl = 10mQ and Rs2 = 5mQ or Rsl = 20mQ and Rs2 = 10mQ) (PR779 and BQ741 are for chargp ACLIm when [AC in) g | - 10P-0d0225v8)
Co_LIM - VeeltM / 64 x Re2 < Security Classificai Compal Secret Data Compal Electronics, Inc.
&s1 = 1000 and /R5322= 10n or Rel = 20ma and Rs2 = 20m3). < Issued Date | 2017/06/05 | Deciphered Date | 2018/06/05 Tile PWR CHARGER
_LIM = Vec x Rs: =
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Module model information
SY8286B_V3_single.mdd
SY8286B_V3_dual.mdd
keep short pad,
snubber is for EMI only.
B+ PUS01 K
EMI@ p 505 SY8286BRAC_QFN20_3X3 @PR502
VB av ST 3v 0.0402.5% oo o0 1U70201 10VeK
1 2 E +19VB_3 ST.3 1 asn2 ST.3 1]L2 Use 7x7x3 size when the layout space is enough.
5A_Z120_25M_0805_2P x| s¢ ad X i ]
- $-| 33 3o £- i O e ] PL501
28 L 8% o8_L & 1.5UH_BA_20% 5X5X3
o o ST 30 1 z z z z g | 1.5UH_6A_20%_ |
T % 28 e o £EY wuow X3V . 4, 1
IS ® X5V | : . . . . .
N 22P_0402_50v8! 2z S S8 3 X LX H T T T +3VALWP
2| @z i} 2 7 19 [! i !
2 > = GND LX o ] 2 2 2 2 5e
o -~ - -~ - e 0>
+3VL 8 | ano GND‘—‘> &g “é'----------l wolpal gl o5 82
9 17 cg i3 39 39 29 39 o
PG LDO +3VLP N o 98 Pga Pawl o8 o o2
19 | 16 <+ 8 S S g co
Check pull up resistor of SPOK at HW side ” NC o = 5 Ne o PC509 g" 2 = = 2 [CH]
PRSO1 2 Z % 3 S 4.7U_0603_6.3V6M z| ¢ 8, & & 8
100K_0402_5% o of of < ok 37 3
bt R/ A e 7| 3
~ i
3.3V LDO 150mA~300ma T8 Vout is 3.234V~3.366V
<32,3537,43> 3V/5VALW_PG e
ENLDO_3V5V PC511 P €1l TDC=6A Tocp=10A
— 00P_0402 25V8J  1K_0402 1% @
5V_3V_EN 3V_FB T2 3VFEB1 1 "2
R510 I
2.2K_0402_5%
1 2 EN1 and EN2 dont't be floating.
<32,35> EC_ ON [ g@g:zoszw 150/ EN :H>0.8V ; L<0.4V Fsw : 600K Hz | e
p0025%, +3VALWP o o +3VALW
<32> VCOUTO_MAIN_PWR_ON OOy JUMP_43X118
@PJP502
5V_3V_EN JUMP_43X39
1 2
-2 = EN1 and EN2 dont't be floating. +3VLP o .. o +3VL
] . .
- RE’- EN :H>0.8V ; L<0.4V
A
] O
s | £8 Fsw : 600K Hz
= S
:\
=
<
keep short pad,
2 Cell battery : Cin=10uF*2pcs snubber is for EMI only.
3 Cell ~ 4 Cell battery Cin=10uF*1lpcs K
B+ +19VB_5V -
PR506 EMI@ by 504 Q @PR505 PC512
499K_0402_1% PUS02  SYB288CRAC_QFN20_3X3 0_0402_5% 0.1U_0201_10V6K
1 3 ENLDO_3V5V 1 2 +19VB_5V BST_5Vq BST5V.R 17| 2
B+ ALY 1
PR508__" 5A_Z120_25M_0805_2P © 'T "’T N‘ "‘
zz z z 9 PL502
150K_§402_1% P@532 v . o X 5V == = %o
© g o
1U0402_16V6K % 3 ¥ £ 61y x 20 3.3UH_PIMB104T-3R3MS_10A_20%
o o 3 { LX 5V
oo vor ear| es- 7 ano x 2 = L2 , . , . +5VALWP
a8l g8 1 78 1 z5 L
~L 88T 88183, ST & anp ano (2 ) PC517 = s = =
3% 3% e8| &3” CH oo |17, VECSV 2 MR N
= 15813 P v 570 23T 83T 23T 8¢9
[n] w 19 | 16 ® B2 o, 22 T RO [ o2 T 9
® NC NC 4.7U_0603_6.3V6M r S g N P8 P8~ fgn P
o = (=) 4 i 3 3 3 3
+3VLP 2 2+ 3 Sawl = S S 2 2
\v4 Lo ow = ~ =1 =) 2 2
-~ - N o < w N N m m m m
+—=—0 45VLP =
@PR509 3V/5VALW |PG .8 ‘:‘
@PR516  100K_0402_5% 33 2 £
a‘, —_—a NS
ENLDO_3V5V 10 0402_5% | 23 ® 8=>
. g S
5V_3V_EN I € Saf 3 )
a7 R =8 Vout is 4.998V~5.202V
0_0402_5% b ol
VLDO_EN ! 2 8
32> 5 - e
<32 § ) PRSI © TDC=6A Iocp=10A
om b N
3 1 OP 0402  25V8Y 1K_0402_1%
3e & 3‘ sV PR DVRY pe o 2T
LERE
p B
=
<+
+19VB_5V PS04
1
+5VALWP +5VALW
JUMP_43X118
@PJP504
PR514 JUMP_43X39
1 2
560K_0402_5% +5VLP © .. o +VL
VCIN1_BATT_DROP <32>
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Pinl9 need pull separate from +1.35VP.
W@ 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 000357 BST_DDR
] x x x _DDRR 4 2 _
s £ ¢ ¢ ° +1.2VP
B I T S T N
58 N o 9w gty
- %g‘ N %g o 88 . 88 UG_DDR - +0.6VSP
=) 1 a7 a7
== o 2 2
R =3 25 3 5 LX_DDR
® ] - = H =
—— PC60! -l 3 - 3
0 :'_o.wufo 03_257K of ~ o o g /=89 =59
PUG01 af 88 of 88
w E = z ); a D‘ a c‘
2 < 8 Q > PAD C(m > 3 3
P 4 LG DDR 15 £ § © 2 4 B B
Q6¢1 = LGATE > VITGND
AON7408L_DFN8
14 2
1UH_11A_20% 7X7X3_M o IR PGND VTTSNS N4
13K_0402_1%
o 4 1 2 CSDDR 13 cs a 3
+1.2VP — PC608 RT8207PGQW_WQFN20_3x3 GND
2 - © Agzoz 06_DFN33-85 1U’0462’1 ovex VTTREF_DDR
s s s s s s L a 8- 1 2 12 4 i
g g g g g g RF@ PR603 PR604 I VvDDP VTTREF
Q07| o®T| —uT[ anT| oaT| suT 4.7_1206_5% 5.1_0603_5%
et e R e e T W 1 a2 VDD_DDR 11 5
o—AAN I>—0 -
2228 25 25 254 25« : +5VALW Vo g ve0a +1.2VP
S S S S S S 4 - +5VALW o z PC616
> o o o o o RF@ PC615 PR605 o} e} o) © o 0.033U_0402_16V7K
& & & & & & 680P_0402_50V7K PC617 —— 1 2 & L R
1U_0402_10V6K O 57 Yo%5 5% o o o o o
— || -
C o o Ioc
o a %) =
8‘ o @ =} PR607
r4 [sa]}
MOSFET: 3x3 DFN é = = 1 2 o +1.2VP
H/S Rds(on): 27mohm(Typ), 34mohm (Max) 12.6V8_DBR D 470K 04021 z
Idsm: 7.5A@Ta=25C, 5.5A@Ta=70C 6.04K_0402_1%
L/S Rds(on): 19mohm(Typ), 23.5mohm(Max) PRE0S
Idsm: 11AQ@Ta=25C, 8.8AQTa=70C @PR%1%¢ 0402 5% 10K 0402 1%
1 2 o
1332> SYSON AN
Mode TLevel +0.675VSP  VTTREF_1.35V Choke: 7x7x3 S
S5 L of f of f Rdc=6.7mohm (Typ), 7.4mohm(Max) @rcets |
S3 L off on 0.1U_0402_10V7K
S0 H on on Switching Frequency:540kHz ~
Ipeak=8A
Note: S3 - sleep ; S5 - power off Iocp~9.6A @
OVP: 113%~120% PRETT o 0402 5%
VFB=0.75V Vout=1.3545V 1 PJ6O1
’ <13,32,37> SUSP# [ 2P, 1 2 o +1.2V
+3VALW +5VALW @ PR6% o 0402 5% JUMP_43X118
1 2
<7> DDR_VTT_PG_CTRU > 0%
—— @Pcsi9
B ™ 0.1U_0402_10V7K
- PC620 @PJ604
JUMP_43X79 10_0402_6.3V6K +0.6VSP © : 2 O +0.6VS
@ PJ603 o JUMP_43X39
Vout=0.8V* (1+Rup/Rdown)
PU602
APLSQSOKAITRG s08
PC62T
VCNTL
4.7U_0603_6.3V6K v vout 3
@PR812 0402 5% VIN vout l +2.5VP
1 2 8 - o
10,32,40> PM_SLP Sat [ >——T 7O S £
< > PMLSER 71EN o 2 | g +2.5VP ° o +2.5V
POK 2 FB ol N .
- [} o3 & S
x [=}
PR615 ot = Rup ¢ &2 o 98 - H
47K_0402_5% ~ 8% B S 39
oo 2 N 8 8
N g 3 x5,
O‘ =)
2 |os R
S W
Rdown p £3
o % .
A - Ultra Low Dropout 0.23V(typical) at 3A Output Current
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Module model information

APL5930_V2.mdd

@PR70|

<32,35,37,41> 3V/5VALW_PG > ! AVAVS

0_0402_5%
2

+3VALW

JUMP_43X79
@ PI701

P
4.7U_0603_6.3V6K

Ultra Low Dropout 0.23V(typical)

at 3A Output Current

PR704
1M_0402_5%

0.1U_0402_16V7K

+3VALW

@ P02
- 5 +1.8VALWP +1.8VALWP 1 2
>
I IS JUMP_43X79
S 28 =
g S 2
g of K
v eg s 2
N 3 0
o e} 28
3 o 98
S o9
o
® &
N‘
E
g
<
!
g
Vout=0.8V* (1+Rup/Rdown)
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Module model information

SY8286_V1_single.mdd
SY8286_V1_dual .mdd

+3VALW
Confirm HW |side

+19VB_1V @ PR803 keep short pad, RF@  PR802 RF@  PC802
10K_0402_ 5% snubber for EMI only. AT_1206.5% o\ g qy  680P 0803 SOV7K
. 1 2 iz
EMI@  pigp PUBO1 N
B+ 1 2 +19VB 1V 2y oo |2 @PR804 PC805. Use 7x7x3 size when the layout space is enough.
© < 0.04025% _ o 01U 0201 10VEK | |
ES BST_1V | 1
5A.2120.25M 0805 2R _| o8] L2 3w Bs ann? H PL8O1 |
5l g 28
83—8y—=8% 4 LX 1V 4 2
BByl N x L , +1.0VALWP
g 4 S o
08" o2 b 5] ™ | IUHBEAZ0%SEAM k| < : : : : : : -
. | 25| © fommmmmmm e "ous T 23 | x5 | 25 | a8 | ea| 28| ws
g0 GND LX g 25 23 23 23 dzotze—zxa
8 FB_1V S oy ey ey ey S T O T O
81 ano FB X S5 o TR oo B o “F of TBof 5B oF
18 17 LDO3V - 5 = = = = = 2
@F'Rzim 0.0402.5% oy GND vee ] 8 8 8 8 8 8 8
<> pGoOD [ >—Toant - M en N pCatt FB=0.6V X
IMTAV_ 13 12 2.2U_0402_6.3V6M .
- @pcsi T NC X o
PR806 0.1U_0402_25V6 15 16 =i * PR807
1M_0402_1% o +3VALW BYP NC Vout 066‘6,* (14(.1( Ilzl él}gg) E;2 20K_0402 1%
21 =0. . @PJB02
o +3VALW PAD « JUMP 43X118
EN :H>0.8V ; L<0.4V - SVB2B6RAC_GFNZ0 3% Vout=1.029V +1.0VALWP ! 2 +1.0VALW
. . PC813
EN pin don't floating e | 1U_0402 6.3V6K
If have pull down resistor at HW side, PR808
please delete PR601. 0_0402_5%
o
The current limit is set to 6A, 9A or 12A when this pin
is pull low, floating or pull high.
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Ry = = m ey
oce Please confirm charger pull low resistance.
PMON_SKYLAKE <4
——— h D:’ Charger side should be unpoj
U42@  PRIS
19.1K_0402_1% oI PRIt
O 1.5K_0402_1%
1] 1 2
PRI2, PRI8 place near CPU side. 0P 1 .
If the resisters are at HW side and POP. PRI2, PRI8 can be canceled. . -
PCI3 Ji COM&P%&I%?F\ 2 _pciz
1000P_0402_50V7K 15P_0402_50V8)
+VCCSA PRI2 1 2 X PRI6Y
100_0402_1% s 10_0402 5%
1 2 PRI 8
@R 0 0s02 5% 1.78K_0402_1% o <] CSN_1b_VCCSA  <47>
<185 VCCSA_SENSE [ > o2 VSPP 1o OPU R 1 2 VSP 1o CPU g < s
- - T~ - o x S ; RHIT  Close to SA choke
RDRP SP 8 x S | 88 H 100K_0402_1%_B25/50 4250K
PCI5 PRI7 g g g Sof : :
1000P_0402_50V7K 1K_0402_1% [y eg L
S S| VSNN_1b_CPUR IO VSN_1b_CPU | o8- 5% g QICSN_1b_veesA NTC
<13> VSSSA SENSE [ Syt o o
1 2 1 2 of Se B IS PRI9
PRIS "~ 100_0402_1% PCI8 | [2200P_0402_25V7K 2 8 12K 0402_1%
+VCCCORE PRI10 CSP_1b_VCCSA 3 = 0402 +3VS
CSP_19 VCCSA R <47>
1 2 20K 0X02%4% U2@ PRI4 1 2 |
PRITT 700_0402_1% @"R1"3 0 0402 5% P —— 66.1K_0402_17% TEK_ 03637 1% <
1 2 > 2ph._ 2 U42@  PRI14 PRIT2 PRI1S
<15> VCCCORE_SENSE [ > ey — 8 oK 040D 1% ok 002 15
B 04021
<155 VSSCORE SENSE [ > PRIN7 PCl9 PRI18 PCI10 470P_0402_50V7K o
= 0_0402 5% 806_0402_1% VR_PWRGD  <32>
3 2 @ 2 - | 1000P_0402 SOVZK ygy pon gy R OO0 ysN_2ph CPU 3 >
PRITE 100_0402_1% A A E‘
12 IMVP8_EN 8y
U42@  PRI20 - +1.0V_VCCST 7| o8 Espe
909_0402_1% PG 33pop_pa0z_25ViK Upper Threshold > 0.8V ]
O Lower Threshold < 0.3V o %
PRI11, PRI16 place near CPU side. u2e U22 SKL@ PRI23 U42@  PRI23 s -
If the resisters are at HW side and POP. PRI11, PRI16 can be canceled. PRI20 28.7K 0402 1% 23.2K_0402_1% @PRI21 00402 5% s . H
ORIOUTECOR O 1 2 | 2 [ .
VR_ON <32> N = |- 1
604_0402_1% el H
PCl12 £ b PWM_1b.CPU <47 e H-
470P_0402_50V7K 2 £ e g H
| Close to CORE choke o E DRVON <47> | L .
2 PRI23 U22 KBLGS— 2§ =] . i PRI @
S . 25.5K_0402 1% _| 5:\ ] PCI14 I 110_0402_1%
= 2 £ 2| ol alrs| . 0.1U_0402_25V6 7.5K_ 0603 1%
& y 2 2 85 o ) 0402.25V6 .« 0603,
N 9%_B25/50 4700K - Qs < ' H — A CSP1_VGT1 <475
N 88 Py cooo000>z H of .
3 us2@  PRI39 PCI15 ag PUl | © £ && migu . 2 1 { —VR <32> PRI29
ori 2 o 89;(704027‘% 15P_0402_50V8J & |I%}H;Pzaa§18WTxe QFN 48P o F12Z5%5 ol % ] 3 i o ‘1 2K704027‘°2/a Close to GT choke
31 S 132 5528%0 . 17 .
165K_0402_1% 75K_0402_1% - DIFFOUT 2P CPY 10UT 2ph>> 8 > PWM 1b 3= PRIGS 4990402714 wleimimimim i iy - - SNTVGT NTC
FE PGPy DIFFGUT_2ph DRVON cPu x|z
47> CSP1aVCORER [ >———l ann~2 1 24 1 2 2@ PR Pelie FB 2ph SCLK -2 —AreRTroPUSRT— 2 VR_SVD_CLK <15 1 I 2 S < E—
e ~ PRIG0 T00K_0603_1% T l 9.76K_0402)1 J_2200P 0402 V7K _ COMP 2P _CP0 _2p! CH CPU PRIS 2 @0 0402)5% RALERT#  <15> 22 | o ]
«47> GSP 23 VGORE R 1 2 PCI18 = —=—PCl19 2 ICPY COMP_2ph ALERT (32 SDIO P phiag 2710 0402 1% RSVID. DATA.  <1hs] PRIA2 on| 85 PHIBI X
e — PRI38 U2 100K 0603 _1% 1000P_0402_50V7K 100P_0402 50v8) [ CSCOMP_2p CPY LIM_2pt SDIO 731 VRHOTEFpRi41 2100 0402 1% SVID 61.9K 0402 1% =S| S5 HE
N CSSUM 2P PO CSCOMP_2ph VR HOT# 35 A i A -7 2 3——o¢2 PRI7T0 s
1 2 CSREF 2P CPU CSSUM _2ph 10UT 1a 59 P TaVeORE ST 3 I i3
<47>  CSN_2a VCORE i OB 0 0wz % TSPZ 2PN CPU CSREF 2ph CSP_1a [5g o Fo| S 00402 5% 2
7 SN 12 VOORE 1 P i = CSPT2pT ey osp2 2ph SN {a 57— ttm—racPy = ” @,
47> RER % H H TSENSE 2P CPUR TSENSE 2P Py CSP1 2ph 5 ILIM 12 ONPTaCPY ' 3 £y
PRid4 10_0d02.1% 8 g Looo-2 - | TSENSE 20w £ 5 S00MP 1a [ 2 ]
PCI26 e g g @PRI45 00402 5% O—FRigs " = MP 62558223 2TVSN1a PCI24 33000 0402 50V7- - - 89 g
2F g | | . +19VB CPU ik osoz 1% |2 PO 32t K 12 o1 AT PCI25 PCI29 28 S
220 0402 25v6K o' | | S PRI48 3 03858333520 17 15P_0402 50V8J o o 1500P 0ag2 sovik | & g
S| s PHI4 1.9K_0402_1% PCI28 9 00022888020y PRI @PRISO PRIS1 - & <a7> CSNIVGT1 =
. 1000P_0402_50V7K e Srren=es<a s> 09, 0402_1% 0.0402 5% 1000402 1% g
CSP_1a VCORER _y 2 - PCI30 VSN_fa 2 1 2 1 2 Ri52 o
PRIGT 2.15K_0402_1% [T00K_0402_19%_B25/50 4250K « 0.01U_0402_50V7K 222 [ M D 2.49K_04p_1%"
OSP 23 VOORER 1 2 c PCI31 VSSGT SENSE <155 PCi27
PRI54 U2 2.15K 0402 1% S B b b 1000P_0402_50V7K —— - o
z| b EERE o . 1000P_0402_50V7K
+5VS PRIS5 ol b EPPP PRIS6 @PRIS7
Ve 1 2 2.0402 1% 8 REEE 2.04K_0402_17% 0.0402 5% +VCCGT PRI53
+5VS° Uz Tnggz » 1 2 =1 '8 1 2VSP1agPUR 4 P 36.5K 0402 1%
0402_1% 5 %
> = §§§[\ VSP_1a GPU{ || 2 4 2 4
B 3 - bobe 2.94X V40 _1% PRISS
| g8 PCia2 PRIT15 0CP for GT
PCI33 @ 3 1000P_0402_50V7K @PRIs1
1U_0603_10V6K kS o 0_0402_5%
e o S 3 TSENSE_tph_CPU 1o =275 TSENSE tph CPU_R
b
3 I« - -
Ea I s ; :
2 PWM_ta CPU 50 ! PHIS
) 5% ] } 100K _0402_19%_B2550 4250K
o e Je e e ] i i
for & GT Ja E‘ i E‘ i é ; ;
8 I g i i
S g g ® b -
SIS
R - -
el il Lt
H i 472mv/120uA=3.933K
i Active Pointll0 degreeC = 4.206K
[}
5 8 .
U42@  PRI3 N !
100K_0402 1% S
0o g
8
E
VBOOT:
Debug setting=51.1K
U22 SKL@ PRI63
45.3K_0402_1%
PWM2_2ph CPU  <47>
{>pwmi_2ph cPU <a7>
U42@  PRIGS
19.1K_0402_1%
(0]
NCP81218
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EM@ Pt
CPU POWER STAGES 54 2120 250 0805 2P
1 2
+19VB_CPU B+
. . . . . . @
5| % €
H 3 g2 | =2 e |Te
B 98 | 92 3 3
82| 22~ eyl ey i 4
08T 08% og—93 BT 38T G,
es e g 5 Lo e
oo ©54 230 Zas] © 2% |oo
PR Poi2 T 3] 5 2y
22 0603 5% £720.0603_16v7K ] ]
-0608.5% sT1_voorel Y-
51 2 1 AONG380 1N DFNSYG'S < 3 3
¢ 3 3
£ 8 8
S UG_VCORE
c
2
PUR VCC_CORE
NGP81151MNTBG_DFN8_2X2 FSW=450kHz
o +VCCCORE DCR = 1.19 mohm +/- 5%
BST  DAVH 2UH 24A 20% 7X7X M MAX
B LX VCORE! 047 2eA 2o e . TYP
<46>  PWMI1_2ph CPU [ PWM sw t T T H/S Rds(on) :11.7mohm , 1l4mohm
DRVON 3 2! i3 Rd: H hm hm
+5VS DRVON. 3 ey GND —‘ > o ! L/S s (on) :2.7mo , 3. 3mol
4 5 H
vee Q@ DRVL P 12 eure
g y AF@ | PO
- HONGG14 TN DFSHG S e CSN_ta VooRE  <d6- 2
Poi3 47,1206 5% S
220.0603_16VEK % LG VCORE g
28
o 3
SNB_VCORE1 'CSP_1a VCORE R <46> g
POUS
o] 680P_0s03_s0v7K
+19VB_CPU
£ g
ge | 33 | 9F | o
c& | 58| ¢ 39
+19VB_CPU ey oy 3 Sa
eg ® 3 8 83
’ ’ ’ ’ 2o Zoln| 9 o5
B30 Ze g g3
P73 5| 8 S g5 | 8 "
g g ee | 55 | Us2@ PRITS 27 Le
g g gz | 28 o 0 3
22 0603 5% P 98| 0% 3 BsT.vcoRe2 £2-%%%5%as1 voorez R
: 2 BSTVaTLR gg7l 52 of— ¥ o3 [T Pas
28798 25 3T e
S oo £33 @[ 5 g ~AONG380 1N DFNSY6:8
2 2 2 | &g 2 2@
S % — PCI0 4
] 0.220_0603_16V7K
L pos 3 uze O
Pai2 i
PU K e NCPB1151MNTEG DFN8 2X2 Rl
NCPBIZ5MNTBG_DFNG_2X2 J asT  FLAG e pLs
<d6> PWM_1a CPU BST  FLAG oL <d6> PWM2_2ph GPU s UG_VCORE2 022UH_24A 20%_7X7X4_ M
UG_VeTH 5 5 022UH 24A 20%_7X7X8 M +VCCGT PWM  DRVH pa— R +VCCCORE
> PWM  DRVH DRVON 3 7 v 2 1 4 Q
7 X veTi ;  XveTi a4 EN sw T T
6> DRVON > 3N osw p2sst svs 4 6 2] s
B B © N + vec  GND | ex N H
we D o g 3
+ Lo_veTt 38838 -l £ DRVL T Palfo Eg 5 pos
v P— 0 ST T o ronessz orsxe087 ¢ wze | AONGS14 1N DFNSXG-8 of %
T 1) PCI59 of EN o vee
o E8 | 2:20.0603_16veK S 5
2:20.0603_16V6K of &5 4 ¢ CSN_2a VOORE  <d6> 22
LG_VGT 8
H SNUB_VCORE2 CSP_2a VCORE R <t6>
sNUB_vaTH -
- < X
g N
« Egl SNIVGT!  <d> 2g
28 28
Sal 28
ey ~ 0%
g CSP1VGTI  <t6> 4
]
T +19VB_CPU g
g 8| sglss >
gl g g% | 88
ge7l gam|  C.7| SyT
58=08 e5T 3
PR3 PCI6d 2o es] EENEN
" 3 3 S ]
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3.PWM-VID Spec and component Values

PWM-VID Spec ConfigA  [ConigB | | ConfigC
Vimin 06V 06V 065V
Vmax f2v 12V 115V
Vboot 0.875V 0.9V 0.9V

Voltage step 6.25mV 6.25mV 25mV
Nof % E3 20
o] PRS 39K 20K 39K
Rreff PR7 39K 20K 30K
Rboot PRI0 | 15K 2K 3K
PR20 30K 18K 24K
Rref2=PR20+PR21
PR21 15K 0 3K
C PC9 1.5nf 2.7nf 1.8nf

Vboot=Vvref*Rref2/(Rref1 +Rref2+Rboot)
Rt=Rrefadj // (Rboot+Rref2)

PWM VID and Output voltage control

EN :H>0.8V ; L<0.4V
EN pin don't floating
If have pull down resistor
please delete PR60L.
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1LDO_3V_1.35V
@VGA@
PRI1440
0_0402 5%
ILMT_1.35v

Module model information:
RT8812A-2P_V1A.mdd for IC portion
RT8812A-2P_V1B.mdd for SW portion
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