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KBL-U & R + MEC1416 board

2018-11-06
REV : 1.0 (AOO)

@ : Un-pop Component
UMA@/DIS@ : UMA &-DIS Type
U22@/U42@ : KBL U/KBL U-R

EC@ : EC

JP@/PIP@ : JUMIP

EMI@/ESD@/RF@ : EMI, ESD and RF Component
@EMI@/@ESD@/@RF@ : EMI, ESD and RF Un-POP Component

CMC@._: XDP Component

CONN@ : Connector Component
TP, WAKE@/NTP_WAKE@ : TouchPad wake
KBBL@ : KB Backlight
W TPM@/FTPM@ : HW TPM/SW TPM

MMC@ : eMMC

FFS@ : Free Fall Sensor

MODS@ : Modern Standby
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PCB Stack -
1 o/ 61 Block Diagram
L1:TOP DDR4
ig;gx:gx/:gwnk . . . . 4GB/SGB
L4:Signal DDR4 2400MHz Channel A . . . .
L5:GND/POWER SODIMM A
L6:BOT o o0
Intel CPU e
. . . . 4GB/SGB
Kabylake -U DDR4 2400MHz Channel B . . . .
SODIMM B
Kabylake - p.21
I5W (UMA)
USB3.0 x 1
Port 1 (USB3.0)
USB2.0 x 1 ey
eDPcormectorr.zQ 0P 1.2 SB3 0 % 1
PCH-LP < Port 3 (USB3.0)
10 USB 2.0/1.1 ports USB2.0 x 1 /] .26
6 USB 3.0 ports
HDMI Vl.4a DDI x 4 High Definition Audio
P 3 SATA ports V\
6 PCIE ports USB2,Q x 1 V| Port 2 (USB2.0)
LPC I/F
eSPI
bpvea CTRL 2c 12 L\ [@ardReader
RTD2166 ussz 0 x 1 SD 3.0 D Card i
¥ Realtek N1 art ot
RTS5170
(. . N Touch
_USB20 x 1 A Screen :.::
NGFF WLAN BeTe = 1 A
802.11b/g/n USB2.0 x 1 A F ingerprint
802.11ac .
BT 4.0 Ix1 - USB2.0 x 1
eSPI BUS Debug Port
LAN 10/100/Giga {}
“SMBUS Thermal
RealTek RTL8106E SMBUS ) ak
g,{f 9 \| Transformer |/~ RealTok RTLSIIIG 5eTe % 1 KBC 1416 T o
w55 [NV o NV SMSC —
(Gen3) MECI1416-NU o PWM FAN
M.2 SSD (NVMe) PCIe x 4 (SATA®I) e
ODD s2
5.3 |
SATA “x2
\ Pr Touchpad
2.5" — 1z2¢ Click Pad
HDD/SSD
- HD Camera 'V eMMC
USB2.0 x 1 eMMC 256GB
D-MIC
2CH SPEAKER
(2CH  2W/4ohm) 1 o
C%ll))AE c SPT Flash ROM
16MB
HDA
RINGZ/SLEEVE Realtek .8 Daughter Board Battery
ALC3246-CG N
HP_R/L o TPM
Universal Jack NPCT650VB2YX| RTC Ch arger
: P.22
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POWER STATES

Signal stP | stP | st | ALwAYs| sus RUN
State s3# | s4# | ss# | PLANE | PLANE | PLANE | CLOCKS
S0 (Full ON) / MO HiGH | HiGH | HIGH | oN ON ON ON
S3 (Suspend to RAM) / M3 Low f HigH | HiGH | on ON OFF OFF
S4 (Suspend to DISK) / M3 Low § Low f HIGH | ON OFF OFF OFF
S5 (SOFT OFF) / M3 Low § Low f ow | oN OFF OFF OFF
a3 OFf | oFf | OFF | OFF OFF OFF OFF
PM TABLE
+RTC_CELL B+ +1.0V_PRIM +1.0V_VCCST | +1.0vS_vCCIO
1.0V_MPHYGT 1.0V_VCCST
+1 gvfpmM G +1.2V_DDR +1.0V_VCCSTG
OV +2.5V_MEM +VCC_GT
power
plane +3VALW +VCC_SA
+3VALW_PCH
+VGA_CORE
+3.3V_ALW_DSW VoG CORE
+5VALW Maaes
+0.6V_DDR_VTT|
State
S0 ON ON ON ON ON
s3 ON ON ON ON OFF
M3 ON ON ON ON OFF
S48S5 / AC ON ON ON OFF OFF
$48S5 / AC doesn't exist ON ON OFF OFF OFF
a3 ON OFF OFF OFF OFF
AN
AN

High Speed I/0 (HSIO) Lane Multiplexing in KBL U PCH-LP

T4 8[0d| S# £6SN

(910 jo 3jqede)) T4 £45N

2155

€# 9I0d| 9# £45N

Izl RST for FCle Sworege

Devica#1

14 814

ar# vivs

Imuet®™ RST for FCle Siorage

USB PORT# DESTINATION USB3.0 PCIE SATA DESTINATION
1 USB2.0 Portl USB3.0-1 USB3.0 Portl
2 USB2.0 Port2 , 10/B UsB3.0-2 NC
3 USB2.0 Port3 USB3.0-3 USB3.0 Port3
2 NC USB3.0-4 NC
5 CCD USB3.05 | pejg.q NC
6 Card Reader |10/B USB3.0-6 PCIE-2 NC
7 BT PCIE-3 NC
8 Touch Screen PCIE-4 NC
9 Finger Printer PCIE-5 10/100M LAN
10 NC PCIE-6 WLAN

PCIE-7 SATA-O SATA HDD
PCIE-8 SATA-T SATA ODD
PCIE-9 NVME SSD
PCIE-10 NVME SSD
RCIE-11 | SATA-1* NVME SSD
PCIE-12 | SATA-2 NVME SSD
Board\D table
Item | Pull-down Pull-up Voltage Board ID/Model ID

1 100 10K 3.000 EVT

2 100 17.8K 2.801 DVT1

3 100 27K 2.598 DVT2

4 100 37.4K 2.402

5 100 49.9K 2.201 Pilot

6 100 64.9K 2.001

7 100 82.5K 1.808

8 100 107K 1.594

9 100 154K 1.299

10 100 200K 1.1

11 100 TBD 0.9

12 100 TBD 0.7

13 100 TBD 0.5

14 100 TBD 0.3
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3 2

Oohm 0603
P2 %' H 1.0V_XDP |
) SLP_ RC149 * —
Peripheral Device PWR RT(BSBKE)?)OW +1.2VP 9 +1.2V_DDR { )
SIO_SLP_S3# JP1
TT52222)961 L +1.0V_VCCSTG 3.5A H +1.0VS_VCCIO 3.4A
0.6V_DDR_VTT_ON PJPMO;
| +0.6VSP % +0.6V_DDR_VTT aooeT ] Sohse
(Uz1) | +1.0V_VCCST 240mA
ADAPTER
PJPHOL POK PJPHO2
F{,ISiZO%GQUF | +1VALWP | ——S +1.0V_PRIM L 0233‘1‘;3‘)’3 +1.0V_MPHYGT  2.8A

18 Oohm 0603
%' (R13)

CHARGER %' R oA H +DCBAT_LCD | Tonm 0805
+PWR_SRC (RA1)

ISL88739HRZ H
(+19VB) USB_EN#
El SY6288D20AAC | El | % JP5 H 5V_HDD
PUP501 (UU1) USB30_VCCA oV
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EN_5V PJP502
SVEZSECRAC +SVALWP H +5VALW I %' JP6
USB_EN#
[ >I SY0288D20ARC USB20_VCC

BATTERY +3VLP BAS40C . %| FU(§|I§>1.5A76V
(D1) +RTC_CELL 9|E—Mszogw iaies ¥ WA
(Uz3 I%' Yy I_
) FUSE 0.5A_13.2V +5V_KB_BL
PJP301

(F3)

SY8286BRAC

(PU301) +RTC_VCC

EN_3V

LCD_VCC_TEST_EN

PJP302 SIO_SLP_S3# EDPf\VIDDiEN
+3VALWP +3VALW El\(lg%g)QVF I%l +3VS I J%ZBSCQOAAC +LCDVDD
P4 0Oohm 0805
; | +3VALWNPEH | ; | BI_(I\IfI21)5BD601SN1D| ; | +3.3V_HDA | (RW3) +3.3V_WLAN

0ohm 0402
0?35”13?03 H +3.3V_SPI | (RA2) +3V_DVDD L

0ohm 0603
> W > v ewne | 19vS cAv
JP10
ag) H +3.3V7ALW7DSW|

(NON-DS3)

2
o

+3VS_SSD

JP18Q1 RT8061 AZQW POK PJP1802 ~ B
(PU1801) +1.8VALWP I > +1.8V_PRIM (RE66) 1.8VALW_EC
Oohm 0603
PpEsot RT9059GSP SIO_SLP_Sa# PJP2502 (RMZ) 1 -8V7EMMC
(PU2501) +2.5VP | +2.5V_MEM

a %' S(‘{JEIS-ZS?802OAAC H +LAN_VDD33 |

DRVON
PWM1_2ph_CPU

:\ll:’CUFrg%2045MNTXG [\’13%70320)2045MNTXG e 2 8 [ voG_core

DRVON
NCP302045MNTXG | _Pimi-iecru
(PUGOY) | +VCC_GT

DRVON
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SMBus Address:

SMBus Address:

1k ohm 2.2k ohm
KBL-U onm +3VALW_PCH 2k o +3Vs
7
SMBCLK RTMEmSwee . PCH_SMBCIK cL
R8  MEM_SMBDATA DMN66D DIMMA
SMBDATA PCH_SMBDAT . PCH_SMBDAT/ SDA DDR4
9 h . PCH_SMBCIK cL
RO SMLO_SMBCLK 1k
SMLOCLK V) SDADIMMB
W2 SMLO_SMBDATA 1k ohm +3VALW_PCH . DOR4
SMLODATA
1k ohm 1
PCH_SMBCIK. SCL
O +3VALW_PCH ¢ : Fr
= '_am&mmi SDA LNG2DM
SML1_SMBCL
SMLICLK
13
SMLLDATA SML1_SMBDATA . DCH_SMBCIK - scL NGA
._Em_SMBDAIA; SDA
U6 u7
12C0_SDA_TCH_PAD
12€0_SCL_TCH_PAD
2.2k ohm
22k ohm @
2.2k ohm +3VS
+3VALW_EC 8
9 ML SMRCIKC THM SMUT ClKC SCL Thermal
AL1_SMBDAT DMN66D | on  NCTTTIEW
, SMBus Address: 1001100xb (x is R/W bit)
12
SMBO2_ 4.7k ohm 2.2k ohm
K B C 4.7k ohm +3VS 2.2k ohm +3VS
MEC 1416
. e sal T
DMN66D 5
® .| TPCONN
4.7k ohm KT S0
2
DAT_TP_SIO.
4.7k ohm +TP_VDD SMBus Address: $2C
CIK TP _SIO.
L
DAT TP SI0 .
4.7k ohm
. +3VALW_EC
100 ohm
SMBO1_| CL
SMBO1L_ 100 ohm )| BATT conn
SDA
SMBus”Address: 0x01
0 ohm 3
SOA Charge}
0ohm 4 scL |SL8(739
SMBus Address: 0001001 (R/W#)

000

010
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Main Func CPU

2 1_CPU DP1 _CTRL CLK
RC1 2.2K_0402_5%

2 1_CPU_DP1_CTRL DATA
RC2 2.2K_0402_5%

2 1_WIFI_RF_EN
RC3 T0K_0402_5%

2 1_CPU_DP2 CTRL DATA
RC2iz ¥ 22K 0402 5%

<33> HDMI_DATA2#
<33> HDMI_DATA2
<33> HDMI_DATA1#
<33> HDMI_DATA1
<33> HDMI_DATAQ#
<33> HDMI_DATAO0
<33> HDMI_CLK#
<33> HDMI_CLK

<38> CPU_DP2_NO
<38> CPU_DP2_P0O
<38> CPU_DP2_N1

<38> CPU_DP2_P1

<33> CPU_DP1 CTRL CLK
<33> CPU_DP1_CTRL_DATA <K

+1.0Vs veclo o—Rc4 1

2 249 0402 1%

COMPENSATION PU FOR eDP
CAD Note:Min trace width=20 mils ,Spacing=25mil,

Max length=100 mils.
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UC1A SKLU
£95 1 boin_xnpo EDP_TXN[0] |24 EDP_TX0_ DN  <28>
25| DDIT_TXP[0] EDP_TXP[0] [ EDP_TX0 DP <28~
F2a| DDI_TXN[1 EDP_TXN[1] [& EDP_TX1 DN  <28> +aVS
F23-| DDI_TXPI1 EDP_TXP[1] EDP_TX1_DP <28~
G25| DDH_TXN[2] EDP_TXN[2] :&5
Foe| DDH_TXP[2 EDP_TXP[2] 4>
DDH_TXN[3] EDP_TXN[3] ﬁ
G56 47 CPU_DP2_AUXN
DDI_TXP(3] EDP_TXP[3] TOOR 04055
B2 DDz TXND ool EoP EDP_AUXN 22 g EDP_AUX DN  <28>
Z25-{ DDI2_TXP[0) EDP_AUXP EDP_AUX DP <28~
B25{ DDI2_TXN[1 5
‘A2g| DDIZ_TXP[{ EDP_DISP_UTIL [£°
Ba0] DDI2_TXN[2 G50
bt DDI2_TXP[2 DDI1_AUXN (55
DDI2_TXN[3] DDI1_AUXP [
CSL| bpi2TxP(3 DDI2_AUXN [ g CPU_DP2_ AUXN  <38> CPU_DP2 AUXP RC1962 1
DDI2_AUXP [~Eze CPU_DP2_AUXP  <38>
DISPLAY SIDEBANDS DDI3_AUXN 7§46
DDI3_AUXP [
GPP_E18/DDPB_CTRLCLK
GPP_E19/DDPB_CTRLDATA GPP_E13/DDPB_HPDO (£ (S ) CPU_DP1 HPD  <33> —
| GPP_E14/DDPC_HPD1 [ — CPU[DPR_HPD  <38> RCS
GPP_E20/DDPC_CTRLCLK GPP_E15/DDPD_HPD2 |
—CPU_DP2 CTRL DATA_NS | GppEp1/DDPG_GTRLDATA GPP_E16/DDPE_HPD3 —i% BKLT IN EC
NLL GPP_E17/EDP_HPD [— EDPAHPD  <28> B o ok T
N12] GPP_E22/0DPD CTRLCLK Ri2 BKLT IN_EC -
GPP_E23/DDPD_CTRLDATA EDP_BKLTEN 77 % BKLT IN_EC  <25>
EDP_BKLTCTL L BKLT CTRL  <28>
EDP_COMP &
£ ES2 | epp_Rcomp 10F 20 EDP_VDDEN 12 EDP_VDD EN  <28>
SKL-U_BGAT356
SKL-U Ballout Rev0.71 & INTEL symbol Rev1.0
ucil SKL_ULT
csl-2
£38{ csiz_ono 0Sl2_CLKNO [-Fa7
Cag Csl2_DPO CSl2_CLKPO (&35
Dag CSI2_DN1 CSI2_ CLKN1 [=g25
Cae] CSl2_DP1 CSI2_CLKP1 (a0
Bag] CSi2_DN2 CSl2_ CLKN2 [Eog
Asg] CSi2 BR2 CSl2_CLKP2 [goe
Bag] CSl2_DNg CSI2_CLKNS [~Aog
Csjg”Bp3 Csl2_CLKP3
Ccsl2_comp %
S csions csi2_comp [ER2—E32 COME_RO7 1 2 1000402 1% D
cai Csl2_DP4 GPP_D4/FLASHTRIG — >> WIF_RF_EN  <32>
D33 \CSI2_DN5
A3t ©812_DP5 Ewmc
BF] CSI2_DN6 AP: X
A5 CSI2_DP6 GPP_F13/EMMC_DATAO &5 > EMMC_DATA0  <42>
a B3 CSI2_DN7 GPP_F14/EMMC_DATAT &5 R S5 EMMC_DATAT  <42>
Csl2_DP7 GPP_F15/EMMC_DATA2 3 R 55 EMMC_DATA2  <42>
GPP_F16/EMMC_DATA3 3; X 55 EMMC DATAS  <d2>
| B23] CSl2_DN8 GPP_F17/EMMC_DATA4 & X $5 EMMC_DATA4 <425
Cob| CSl2_DP8 GPP_F18/EMMC_DATAS Ay R 55 EMMC_DATAS  <d2>
D2a | CSI2_DN9 GPP_F19/EMMC_DATA6 a1 X 5 EMMC_DATA6  <42>
Az CSI2_ DP9 GPP_F20/EMMC_DATA7 R 5 EMMC_DATA7  <42>
5] CSI2_DN10 AM2
Cos CSl2_DP10 GPP_F21/EMMC_RCLK [-ats EMMC_RCLK  <42>
o CSI2_DN11 GPP_F22/EMMC_CLK |-Apg > EMMC CLK <42
Csl2_DP11 GPP_F12/EMMC_CMD Z > EMMC_CMD  <42>
AT1_EMMC_RCOMP 1 2
EMMC_RCOMP RC8 200_0402_1%
SKL-U_BGA1356 SOF 20
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Main Func =

CPU

<20>

<20>

20>

20>

DDR4 Interleaved Memory

uUc1iB SKL-U
DDR_A_D[0..15] <K D)= DDR A DO AL71 DDRO_CKN[0] [FAves—BBA-A-SEKA0 5% DDR A GLK#0 <205 <21> DDR_B_D[0.15] <K Y=t
Y ALss| DDR0_DQ[0] DDRO_CKP[0] HAU22—DBR ALK DDR_A_CLKO <205
Y ANgs | DDRO_DQ[1] DDRO_CKN[1] HATes—DBBRAGIKT DDR_A_CLK#1 <205
B A D5 ANGS BBEO*B?, 2} DDRO_CKP[1] DDR_A CLK1  <20>
R 0_DQ[3)
ppE2 291 DDRO_DQ(4] DDRO_CKE[0] HoA2e—DBR-A-o Eg—g DDR_A_CKEO  <20>
S5R 5 DDRO_DQ[S] DDRO_CKE[1] W56 7CKEz—>» [DDRACKET <20>
DDR_A AN71_| DDRO_DQ[6] DDRO_CKEI2] "Ayse A_CKE3 @ P38
DOR A AR70| DDRO_DQ[7] DDRO_CKE[3] ® )
ODR_A AReg_| DDRO_DAIg] AU45__DDR_A_CS#0
BORA& 51| DDRO_DQ[9] DDRO_CS#[0] A4 DDA ACSH 30 DDRA CS#O <20
iy AUss | DDR0_DQ[10] DDRO_CS#[1] ATae—DOR-A-GDTo ¢ DDRA CS#1  <20>
Y AR DDRO_DQ[11 DDR0_ODTI0] HAT43—BBRAODTT DDR_A_ODTO  <20>
R A-DT3ARes| DDRO_DQ[12] DDRO_ODT[1] DDR_A_ODT1  <20>
R A D14 AU70 | DDRO_DQ[13 BAS1 A
RA AUs | DDRO_DQ[14 DDRO_MA[5/DDR0_GAA[0}DDRO_MAIS] [gE2s 7~ DDR_A_MA5 <20>
DDR_A_D[16.31] << D)= DOR A Dfe BBes| DDRO_DAI15 DDR0_MA[9J/DDRO_GAA[1}/DDRO_MA[9] [Ap R DDR_A_MA9 <205 <21> DDR B D[16.31] <K Y=
DR A D77 Awes | DDRO_DQ[16}/DDR0_DQ[32 DDR0_MA[6J/DDR0_GAA[2}/DDRO_MA[6] [~3veg VA DDR_A_MA6  <20>
DORA-DT8Awes| PDRO_DQ[17/DDR0_DQ[33 DDRO_MA[8/DDRO_CAA[3/DDRO_MA[8] [-Av&sDDRAMA DDR A MA8 <20>
BOR A DToAyes| DDRO_DQ[18]/DDR0_DQ[34] DDR0_MA[7J/DDR0_CAA[4]DDRO_MA[7] [aye—BDRABGO DDRA_MA7  <20>
BBR A D20 BAe | DDRO_DQ[19]/DDR0_DQ[35] DDRO_BA[2)/DDR0_CAA[5/DDRO_BGI0] [~AwesDDR A MATZ DDR_A_BGO  <20>
BOR A D21 Aves | DDRO_DQ[20/DDR0_DQ36] DDRO_MA[12)/DDRO_GAA[6]/DDRO_MA[12] |-5aes —DDRAMATT DDRA MA12  <20>
BBR—A D2z BAcs| DDRO_DQI21}/DDR0_DQ[37] DDRO_MA(11)/DDRO_CAA[7)/DDRO_MA[11] AACTE DDR_A MAT1  <20>
BBRA D25 BBg5| DDRO_DQ[22]/DDR0_DQ38] DDRO_MA[15)/DDR0_CAA[B)/DDRO_ACT# BT DDR_A_ACT#  <20>
BBR-A D27 BAgi| DDRO_DQ[23}/DDR0_DQ39] DDRO_MA[14}/DDR0_CAA[9)/DDRO_BG(1] DDR_A BG1  <20>
DBR-A-D25AWsi| DDRO_DQ[24/DDR0_DQ[40 A MATS
5R 5| DDRO_DQ[25}/DDR0_DQ[41 DDRO_MA([13/DDRO_CAB[0J/DDR0_MA[13] A CASE DDR_A_MA13  <20>
DR A D27 AWso | DDRO_DQ[26}/DDR0_DQ[42 DDRO_CAS#/DDR0_CAB[1/DDR0_MA[15] W= DDR_A_CAS#  <20>
DORA-D25~ BBt | PDRO_DQ[27)DDR0_DQ[43 DDRO_WE#DDRO_CAB[2)/DDR0_MA[14] ST DDR A WE#  <20>
BBR-A D29~ Avei| DDRO_DQ[28]/DDR0_DQ[44] DDRO_RAS#/DDRO_CAB[3/DDRO_MA[16] S5 DDR_A_RAS#  <20>
BBR-A D30 EAss| DDRO_DQ[29]/DDR0_DQ[45] DDRO_BA[0}/DDRO_CAB[4J/DDRO_BA[0] T DDR_A BSO <205
BBR A D37 Aye5| DDRO_DQ[30/DDR0_DQ[46] DDRO_MA[2J/DDR0_CAB[5)/DDRO_MA2] ; DDR A MA2  <20>
DDR_A_D[32.47] <K D)= BR 32 Av3o ] DDRO_DQ[31)/DDRO_DQ[47] DDRO_BA[1)/DDR0_CAB[6)/DDR0_BA[1] AMATO ¢ DDRABS! <20> <21> DDRB D[32.47] )
BBR-A D35 AWs5| DDRO_DQ[32]/DDR1_DQ[0] DDRO_MA[10/DDRO_CAB{7)/DDRO_MA[10] AT DDR_A_MA10  <20>
BBR-A D3+ Ays>| DDRO_DQ[33/DDR1_DQ[1] DDRO_MA(1)/DDRO_CAB[8/DDRO_MA(1] AR DDR_A_MAT  <20>
BBR-A-D35 AWsy| DDRO_DQ[34/DDR1_DQ[2] DDR0_MA[0/DDR0_CAB(S}DDRO_MA(] AT DDR_A_MAO  <20>
S5R 56 DDRO_DQ[35)/DDR1_DQJ3] 0_MA[3] Aoy DDR.AMA3  <20>
DOR A D37 BAss | DDRO_DQ[36)/DDR1_DQ[4] DDRO_MA[4] DDR_A_MA4 <20>
DDR_A_D38_BA37_| DDRO_DQ[37)/DDR1_DAIS] A_DQS#0
BOR A D39 BB3y| DDRO_DQ[38]/DDR1_DQ6] DDRO_DQSN[0] e DDR_A_DQS#0  <20>
BORA& Av35—| DDRO_DQ[39)DDR1_DQ[7] DDR0_DQSP[0] ADasFTeY DDRADQSO <20
BBR-A DT AWss| DDRO_DQ[40/DDR1_DQ8] DDRO_DQSN[1] Qoro¢ DDRADQSH  <20>
5OR AY35| DDRO_DQ[41)/DDR1_DQI9] DDRO_DQSP[1] Abasiz DDRADQSI <20
BBR-A D75 AWs5| DDRO_DQ[42]/DDR1_DQ[10 DDR0_DQSN[2}/DDRO_DQSN[4] e DDR_ADQS#2  <20>
SORA BB35| DDRO_DQ[43)/DDR1_DQ[11 DDR0_DQSP[2)/DDRO_DQSP[4] DRsFTeY DDRADQS2 <20
OOR EAs2| DDRO_DQ[44)/DDR1_DQ[12] DDR0_DQSN[3)/DDR0_DASN(5] e DDR_A_DQS#3  <20>
OOR EA53| DDRO_DQ[45)/DDR1_DQ[13] DDR0_DQSP[3)/DDRO_DQSP(5] A-DRsFree DDRADQS3 <20
DOR A EE53 | DDRO_DQ[46)/DDR1_DQ[14) DDR0_DQSN[4/DDR1_DASN[0] oo DDR_A_DQS#4  <20>
DDR A D[48.63] <K D)= DORA-D46—Ava1| PDRO_DQ[47)DDR1_DQ[15 DDR0_DQSP[4J/DDR1_DQSPI0] [avas DDA ADGSHE QX DOR A DAS4  <20> <21> DDR_B_D|
BBR-A D49 AWai| DDRO_DQ[48]/DDR1_DQ[32 DDR0_DQSN[5/DDR1_DASN[] HExs+—DBORA DRSS DDR_A_DQS#5  <20>
BBR-A D50~ Ayos| DDRO_DQ[49]/DDR1_DQ[33 DDRO_DQSP[5/DDR1_DASPI1] FEA3s—DORADGSHEC DOR A DAss  <20>
BBRA D7 AWs5| DDRO_DQ[50]/DDR1_DQ[34] DDR0_DQSN[6/DDR1_DASNI4] Ay30—BBORADags ¢ DDR A DAS#6  <20- .
BBRAD:zBB51| DDRO_DQ[51}/DDR1_DQ[35] DDRO_DQSP[SJ/DDR1_DASPI4] [ayag AbasiT DDRADQSE <20
BBRA D55 BAsi| DDRO_DQ52)/DDR1_DQ36] DDR0_DQSN[7//DDR1_DASNI5] A58 —DBBRADAST DDR_A_DQS#7 ~ <20>
DR ADE1 BAZS ngoﬁgg 53 /Bgstgg{w DDR0_DQSP[7)/DDR1_DQSP(5] [— DDR_A_DQS7  <20>
FA-D55Bas5| DDRO_DQ[54)DDR1_DQ[38
oo B | DDRO_DQ[55)DDR1_DA39] DDRO_ALERT# PANS0 DDA ALERT‘% DDR_A_ALERT# coDDRO{AR DDRO_ALERT# for
DORA-D27 AWsy| DDRO_DQ[56/DDR1_DQ[40 DDRO_PAR DDRA_PAR <205
DDRA-D25~ Ays5| DDRO_DQ[57/DDR1_DQ[41 AVE?
DDR A D59 Aw25 | PDRO_DQ[58)/DDR1_DQ[42] DDR_VREF_CA [~ayeg——O+V_DDR_REFA R
BOR-ADs0-BB55| DDRO_DQ[59]/DDR1_DQ[43 DR CH-A DDRO_VREF DQ [-Bags
DDF A D01 BAZ7 | o -bolos DoR1 Doy pORIYREFDa O DDA REFR.R
BBA-Des—oa22-| DDRO_DQ[62/DDRT_DQI46 DDR_VTT_CNTL [-AWS7 DDR VIT ONTL Q\
DDRO_DQ[63)/DDR1_DQ[47]
SKLU_BGAT356 20F 20

\Q

N

Buffer with Open Drain Output

power control

+1.2V_DDR

cet ?

Q).m,mozgsvmz TR
11

uce
—1ne vee
DDR_VTT_CNTL 2 A

Y

3 anp
74AUP1GO7GW_T!

SOP5

+3VS

RC9
100K_0402_5%

@
CC90
100P_0402_50V8J

SKL-U
ucic
2 ﬁigi DDR1_DQ[0)/DDRO_DQ[16] DDR1_CKN[0] ﬁ 2 Lon c: ? DDR_B_CLK#0  <21>
K65 | DDR1_DQ[1)/DDR0_DQ[17] DDR1_CKN[1] [~Apg: O <21>
AKe4| DDR1_DQ[2/DDR0_DQY[18] DDR1_CKP(0] pa O <21>
AFe6 | DDR1_DQ[3)/DDRO_DQ[19] DDR1_CKP[1] <21>
5 AF67 | DDR1_DQ[4)/DDRO_DQ[20] ANS6  DDR
5 AKe7 | DDR1_DQ[5/DDR0_DQ[21] DDR1_CKE[0] [apsg DDR_B_CKEO ~ <21>
5 “AKe6 ] DDR1_DQ[6)/DDRO_DQ[22] DDR1”CKE[1] ANzs CKE1 <21>
5 AF70_| DDR1_DQ[7)/DDRO_DQ[23] DDR1_CKE[2] [~Aps3
“AF6s | DDR1_DQ[8)/DDRO_DQ[24] DDR1_CKE[3]
AF71 ] DDR1_DQ[9)/DDR0_DQ[25] BB42 DDR
“AFi6g | DDR1_DQ[10)/DDRO_DQ[26] DDR1_CS#(0] [-Avz: DDR_B_CS#0  <21>
AF74 | DDR1_DQ[11/DDR0_DQ[27] DDR1_CS#(1] [-Bag: CS# <21>
AF6g | DDR1_DQ[12)/DDR0_DQ[28) DDR1-0DT0] [~Awaz _ODT0  <21>
AF76 ] DDR1_DQ[13)/DDRO_DQ[29)] DDR1_ODT(1] DDR B_ODT1 <2i>
5 “AH69 | DDR1_DQ[14)/DDR0_DQ[30] AY48  DDR A
5 ATes | DDR1_DQ[15/DDR0_DQ[31 DDR1_MA[5/DDR1_CAA[O)DDR1_MA[5] Ap55DOR <21>
5 AUs6 ] DDR1_DQ[16)/DDRO_DQ[48] DDR1_MA[9)/DDR1_CAA[1)/DDR1_MA[9] ["3A4s DDR <21>
D78 —Apes | DDR1_DQ[17)/DDRO_DQ[49) DDR1_MA[6)/DDR1_CAA[2)/DDR1_MA[6] [BR45DDR <21>
5—ANes | DDR1_DQ[18)/DDRO_DQ[50) DDR1_MA[8)/DDR1_CAA[3/DDR1_MA[8] [~APa5DDR <21>
50 —ANGe | DDR1_DQ[19] DDR1_MA[7/DDR1_CAA[4/DDR1_MA[7] [=4f A EBG0— <21>
>7—Apge | DDR1_DQ[20] DDR1_BA[2)/DDR1_CAA[5/DDR1_BG[0] [~aF A EMATE <21>
DDR1_DQ[21 DDR1_MA[12)/DDR1_CAA[6)/DDR1_MA[12] B VAT <21>
DDR1_MA[11)/DDR1_CAA[7)/DDR1_MA[11] [“AN53 DDR B ACTF <21>
R DDR1_MA[15)/DDRT_GAA[8/DDRT_ACT# PANgs A E-BGT <21>
5 DDR1_MA[14)/DDR1_CAA[9]/DDR1_BG[1] |- - <21>
DDR1_MA[13)/DDR1_CAB[0/DDR1_MA[13 i@:g DR g:éi <21>
DDRO_DQ[59) DDR1_CAS#/DDR1_CAB([1/DDR1_MA[15] ["Ay44DDR B WEF <21>
DDRO_DQ60] DDRT_WE#DDR1_CAB[2)DDR1_MA[14] ~AWa4 DDR B RASE <21>
DDRO_DQ[61 DDR1_RAS#/DDR1_CAB[3)/DDR1_MA[16] [-3844 —DDR B BS0 <21>
DDRO_DQ[62) DDR1_BA[0DDR1_CAB[4)/DDR1_BA[0] [Avz7 A EMAT— <21>
/DDRO_DQ[63 DDR1_MA[2)/DDR1_CAB[5/DDR1 MA[2] [5a44 BB <21>
DDR1_DQY[16] DDR1{_BA[1)/DDR1_CAB[6J/DDR1_BA[1] AW, DR B MATO <21>
DDR1_DQ[17] DDR1_MA[10)/DDR1_CAB(7)/DDR1_MA[10] [&y; DR B VAT — <21>
/DDR1_DQ[18] DDR1_MA[1/DDR1_CAB[8/DDRT_MA[1] (g, R B MAT <21>
DDR1_DQ[19] DDR1_MA[0}/DDR1_CAB[9]/DDR1_MA[0] R BVAT <21>
DDR1_DQ[20] _MA[3] [BA A EMA— <21>
DDR1_DQ[21 DDR1_MA[4) <21>
DDR1_DQ[22) oR
DDR1_DQ[23) DDR1_DQSN[0)/DDRO_DQSN[2 ﬁngg 3: A )asgo <21>
/DDR1_DQ[24 DDR1_DQSP[0JDDRO_DQSP[2] ~AGasDDR e <21>
R “AU30 ] DDR1_DQ[41)/DDR1_DQ[25] DDR1_DQSN[1)/DDRO_DQSN(3] [FAG75 DR T <21>
R AT30"| DDR1_DQ[42)/DDR1_DQ[26) DDR1_DQSP[1)/DDR0_DQSP(3] ARes DDR 7 <21>
R AR33 | DDR1_DQ[43)/DDR1_DQ[27] DDR1_DQSN[2/DDRO_DQSN(6] [~ARgsDDR 5 <21>
R AP33 | DDR1_DQ[44]/DDR1_DQ[28 DDR1_DQSP[2/DDR0_DASP(6] ~AReT R B DO <21>
A BD AR3o | DOR1_DQ[45/DDR1_DQ[29 DDR1_DQSN([3}/DDR0_DQSN[7] 80 DDA B D033 < <21>
5 AP30 | DDR1_DQ[46/DDR1_DQ[30 DDR1_DQSP[3)/DDRO_DQSP(7] AT38 DDR B DASH <21>
5—aUs7 | DDR1_DQ[47)/DDR1_DQ31 DDR1_DQSN[4)/DDR1_DQSN[2] [“AR3gDDR B DOSA <21>
5——Ats7 | DDR1_DQ[48 DDR1_DQSP[4)/DDR1_DASP[2] AT55 DDR S5 <21>
5 S—ATs5| DDR1_DQ[49] DDR1_DQSN[5/DDR1_DQSN([3] [“AR3s DR 5 <21>
DOR B D57 AUss | DDR1_DQI50] DDR1_DQSP[5/DDR1_DQSP[3] (~AR35 DDR B-DOSTE <21>
DOR B D52 Aps7 | DOR1_DQ[51 DDR1_DQSN[6] [~AR57DOR 5 <21>
DR B D53 AN27 | DDR1_DQ[52 DDR1_DQSP(6] [~AR55DOR 7T <21>
DR B D57 AN25 | DDR1_DQ[53 DDR1_DQSN([7] AR51DBR 7 <21>
R B D55 APo5 | ngtgg 54] DDR1_DQSP(7] <21>
"B D56 AT2 | 1_DQ[55]
5 57 Augg DDR1_DQJ56] DDR1_ALERT# ﬁ'; BB: B SkERT” DDR B_ALERT# <21>
55 —AU21 | DDR1_DQ[57) DDR1_PAR (3775 —H DRAMRSTE DDR B PAR  <21>
=9 —ATs7 | DDR1_DQI58] DRAM_RESET# ARts—Sw RCOMPO /> H-DRAMRST#  <20>
50 —ANz2 | DDR1_DQ[59] DDR_RCOMP(0] AT78 M RGO]
57 —Apss | DDR1_DQ[60] DDRCH-B DDR_RCOMP[1] [-3G SM_RCOMPZ
57 —Apsi | DDR1_DQ[61 DDR_RCOMP(2]
55 —AN>7 | DDR1_DQ[62]
DDR1_DQ[63; DDR1_PAR,DDR1_ALERT# for DDR4
SKL-U_BGA1356 30F 20

SM_RCOMPO _RC10 1
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Main Func

SPI_MOSI= SPI_IO0
SPI_MISO= SPI_I01
PCH EDS R0.7 p.235~236

L2N7002DW|T|G 2N SC88-6

UctE Sk
SPI- FLASH BUS, SULNK MEM _SMBCLK s 1 SPPCH_SMBCLK  <20,21,31,38>
22> PCH_SPI_CLK EoH oLk Av2 | spio_cLi i SMB -> DDR4, FFS
<22> I_SPI_( PCH SPI D 3 )_( MEM_SMBCLK
<22>  PCH_SPI_D1 g R AWS | spiomiso GPP_CO/SMBCLK [-Re——MEN: g VEM SMBDATA 3 T&T LaNmUZDW‘T‘GZN 5ces-6
<22>  PCH_SPI_D0 H XWa| SPI0_MOSI GPP_C1/SMBDATA [~R1o——SWB ALERTF — ¢ < >> PCH_SMBDATA  <20,21,31,38>
o U4 SPl0_lo2 GPP_C2/SMBALERT# —
FCHSPIC SPI0_I03
G 10 AUS | spiocsor GPP_CI/SMLOCLK [h——SMTo- S BoAA—
AT SPlo_Cst# GPP_C4/SMLODATA (i——Gpp 5
+avs <22> PCH_SPLCs#2 <& SPI0_CS2# GPP_C5/SMLOALERT#
W3 SML1_SMBCLK
SPI-TOUGH GPP_C6/SML1CLK = 3> __ SML1_SMBCLK <25,30>
2 FFS INT1 M GPP_C7/SML1DATA (- é“ﬁt‘i@mm < >> SML1_SMBDATA <2530-  SML1 -> EC, THM
R G405 5% <22> TPM_SPI_IRQ# FESNT 3| GPP_D1/SPI1_CLK GPP_B23/SML1ALERT#/PCHHOT#
0402 <31> FFS_INT1 HO5-EN PCH J4| GPP_D2/SPI1_MISO
1 2 HDD_EN _PCH <31> HDD_EN_PCH &K — 1| GPP_D3/SPI1_MOSI
RCZ08 0K 0402 5% 3| GPP_D21/SPIT_I02
Rc209 = GPP_D22/SPI1_103 o RPC2
‘| GPP_DO/SPI1_CS#
! K AY13__PCH_ESPI_I00 PCH_ESPI_I00 1 8
GPP_A1/LADO/ESPI_IOO "B a3 —PCH_ESPLIOT PCH_ESPI_IO1 2 7 ESPII%0 =5
CLINK GPP_AZ/LADY/ESPI 101 |B15—PCHESPTTOR FCHESPTIOZ £ & ESPLIOT <25
GPP_A3/LAD2/ESPI_IO2 [Avi»—PCH ESPT O3 PCH ESPI 103 73 5 - v
CL_CLK GPP_A4/LAD3/ESPI_IO3 [-gx ESPII03 <25
CL_DATA GPP_ASL | CS# [a ESPI CS# _<25> NS 5504 sP4R 5%
CL_RST# GPP_A14/SUS_STAT#/ESP|_RESET# ESPI_RESET# <25> 0804 _BPAR S
+3VS
ys .
AWI3 | GPp_AO/RCINY GPP_A9/CLKOUT LPCO/ESPI LK ’%\? FCH ESPI GLK — BoPI CLK  <25»
GPP_A10/CLKOUT_LPC1
AY11 g ] 11 PCH_SMBDATA 2 1
_PCH SMBDATA______ 2 \ \ A |
<25> ESPIALERT# GPP_ Q GPP_ ABICLKRUN# |2 ; 2.2K 0402 5% RC27
+1.8V_PRIM 1 ccss| @RF@ PCH_SMBCLK 2 1
- RC14 T0K_0402 5% SKL-U_BGAT356 50F 2 10P_0492_50V8J 22K 0402 5% Y RC28
2
+3VALW_PCH
RPC3 Q
MEM_SMBCLK 1 8
MEM_SMBDATA 2 7
SMLT_SMBCLK 3 6
SMLT_SMBDATA 4 5
VALW_PCH V_SPI 5 ‘K om o
+3VALW_PCI +3.3V_8 4> XDP SPI Sy PO 1 QUG 2 1K 0402 1% PCH SPI DO TK_0804_8P4R_1%
— 14> XDP SPI 102 Yy RO41 1 QUQR 2 1K 0402 19 PCH SPI D2
- RC40/41 place to within. 1100 mi of _SPIO_MOSI/SPI0_I02 pin for XDP
3.3V_SPI
o +3VALW_PCH
SMLO_SMBCLK
2 PCH SPI_CS#0
RC18 4.7K_0402_5% SMLO_SMBDATA 2
RCaa TK_0402_ 5%
+3.3V_SPI MOW 2015WW06
1 2 PCH SPI D2 +3VALW_PCH
ACTO TKOR2 5% Int. PD.
1
RC20 " 0402 e @
SMB_ALERT# 1 2
RCar 2.2K_0402 5%
TLS CONFIDENTIALITY
HIGH ENABLE
LOW/(DEFAULT) DISABLE
+3.3V_SPI
[
+3VALW_PCH
cca Int. PD.
) 12
ucs 0.1U_0402_25V6 GPP_C5 1 2
poH spLcswo L[ 8 RC38 47K 0402 5%
PCH_SPI_D2 ACIZs 1 ETRMI@ 2 15 0402 5% PC 3| OS* VOC |6 PGH SPI CLK R RC178 1 ETRM@ 2 15 0402 5% PCH_SPI_CLK
PCH_SPI D3 RC177 1 RYRM@ 2 15 0402 5% PCH_SPI_| Ds Fi 7 ‘:‘ngw SI/SS%E 5 GRCH SP1 DO R RC179 1 2 15 0402 5% PCH_SPI_DO
4| HOWD# - SVei00 T eCH'SPI DT R RC180_1 RYAM@ 2 15 0402 5% PCH_SPL D1 _PCH_SPI_CLK EC interface
W25Q125JVSIQJ§5 HIGH i ESPI
feo LOW(DEFAULT) LPC
128Mb EFlash-ROM © 20
20/
SN
"=
UC3 place colse to UX1 Jz @ +3VALW_PCH
m Modify Value to 150k for WW52 MOW
8
RC176  TPM@ RC178  TPM@ o3 2015/03/03 Jason
33_0402_5% 33 0402 5% 29® GPP_B23 1 2
SD028330A80 SD028330A80 —=gRI RC39 T50K 0402 5%
g e
RC177  TPM@ RC179  TPM@ 5
D 33_0402_5% D 33_0402_5% < EXI BOOT STALL BYPASS
SD028330A80 SD028330A80 ~ HicH ENABLE
P — LOW(DEFAULT) | DISABLE
[] o0, e place colse to UC3
33 0402 5%
SD028330A80
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Main Func

+3VS

RC181 @
10K_0402_5%

ONE_DIMM#

RC182
10K_0402_5%

DIMM Detect
HIGH 1 DIMM
LOW 2 DIMM
+3VS
o
4 1 2 BLUETOOTH EN
RC42 ¥ YT 10K 0402 5%
1 2 FFS_INT2
RC36 T0K_0402_5%
2 LCD_CBL DET#
L2 A ~L—LCD_CBL DET

RC205 10K_0402_5%

+3VALW_PCH
1 2 NRB_BIT
RCa4 4.7K_0402_5%
NO REBOOT STRAP
No REBOOT
LOW(DEFAULT) : REBOOT ENABLE
Weak IPD

Al
ONE_DIMM# Aﬁ_
— AP8 |
NRB_BIT Al

<28> DBC_PANEL EN <X

PSS

GPP_B15/GSPI0_CS#
GPP_B16/GSPI0_CLK
GPP_B17/GSPI0_MISO
GPP_B18/GSPI0_MOSI

<28> 3.3V_TS_EN &

GPP_B19/GSPI1_CS#
GPP_B20/GSPI1_CLK

AM:
APET
A

<2531> SATA ODD_PRSNT# >>—
<32> BLUETOOTH_EN <EEBEECE)PT[;"ETE“N A\Ei
<28> LCD_CBL _DET# )>E8AR5 155 ABS
%
<25>  SIO_EXT_WAKE: S'O EXT WAKE" ﬁ B
<30> KB_DET#
u7
<30> [2C0_SDA_TCH_PAD < 3
<30> 12C0_SCL_TCH_PAD = {{——————0
Al
AHT
AH13

AHZ|

AF1.
AF1

GPP_B21/GSPI1_MISO
GPP_B22/GSPI1_MOSI

GPP_C8/UARTO_RXD
GPP_C9/UARTO_TXD
GPP_C10/UARTO_RTS#
GPP_C11/UARTO_CTS#

GPP_C20/UART2_RXD
GPP_C21/UART2_TXD

GPP_C22/UART2_RTS#
GPP_C23/UART2_CTS#

GPP_C16/12C0_SDA
GPP_C17/12C0_SCL

GPP_C18/12C1_SDA
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Main Func

CPU |

2 CFGO
T0K_0402_1%

Stall reset sequence

HIGH(DEFAULT)
LOW

No stall(Normal Operati on
stall

2 CFG4
T0K_0402_1%

eDP enable
HIGH Disabled
LOW/(DEFAULT) | Enabled

SKL-U

RESERVED SIGNALS-1

RSVD_TP_BB68
RSVD_TP_BB69

RSVD_TP_AK13
RSVD_TP_AK12

RSVD_BB2
RSVD_BA3

TPS
TP6

RSVD_D5
RSVD_D4
RSVD_B2
RSVD_C2

RSVD_B3
RSVD_A3

RSVD_AW1

RSVD_E1
RSVD_E2

RSVD_BAd,
RSVDUBB4

FASUp Au
RSVD C4

TP4

RSVD_A69
RSVD_B69

RSVD_AY3

RSVD_D71
RSVD_C70

RSVD_C54
RSVD_D54

TP
TP2

BB68 PY TP21
BB69 o TP22
AK13 ®
AK12 o

B2
3

AUS ®
ATS ®

TP23
TP24

TP25
TP26

TP27

2 0 0402 5%

AY4

° TP28
BB3 TP29

e e

+1.8V_PRIM

KBLR_XTAL_IN
KBLR_XTAL_OUT

KBLR_XTAL OUT

UCIT SKL-U

SPARE

RSVD_AW69
RSVD_AW68
RSVD_AUS6
RSVD_AW48
RSVD_C7
RSVD_U12
RSVD_U11
RSVD_H11

RSVD_F6

VDS m
RSVD_C11 11

RSVD_B11 11

RSVD_A11 12

RSVD_D12 12

RSVD_C12
RSVD_F52

2 _0_0402 5%

SKL-U_BGA1356 20 OF 20

CC17 U42@

)

12P_0201_25V8J

KBLR_XTAL_IN_R

3
%

YC3 42@
24MHZ_ 12PF X3G024000DC1H

%JI]

CcC18 U42@

1 W42@a 2

RC26

KBLR XTAL OUT R 1 || 2
5% 1T

12P_0201_25Vv8J

VSS_AY71
ZVMm#

AYT71 1 2
;)QRSG RC198 _0402_5%

P.AR56 ZVM# for SKYLAKE-U 2+3e only

RSVD_TP_AW71
RSVD_TP_AW70

MSM:
PROC_SELECT#

# pgee

AWT71 °
AW70 -4

T AR A2

RC138

ucts
14> CFGO CFGO_E68
@ A2 CFG Sl SR CFG1_B67 gig[g’]
HC|32 TOK_0R02. 1% Si40 OFG2 D65 | SESLY)
<14> CFG3 CFG3 D67 CFG[ZJ
AoTH 10K,o402,1% 14 CFG4 CFG4_Er0 | SFOE)
<14> CFGS5 Ces | OFOL
< <14> CFG6 Lee CFGH
14> CFG7
e Cras Fri| SEall
<14> CFG9 Geo | CESle
<14> CFG10 F70 CFGH)]
<14> CFG11 GE8 | e
<14> CFG12 H70 | Craiiz)
<14> CFG13 GT1_| Cr i3]
<14> CFG14 H69 CFGN
<14> CFG15 G70 CFGI15]
<14> CFG16 E63 | orate
<14> CFGWéé F63 CFG{W}
<14> CFG18 E68 | oraps
<14> CFG19§2 F66 CFG{WQ%
2 1_CFG_RCOMP_E60
RC134 49.9_0402_1% CFG_RCOMP
<14>  XDP_ITP_PMODE (. E8 | \1p pMODE
ﬁv RSVD_AY2
RSVD_AY1
%%:RSVD,D\
RSVD_D3
&g: RSVD_K46
RSVD_K45
ﬁt RSVD_AL25
RSVD_AL27
g%g RSVD_C71
RSVD_B70
782 { RsvD_F60
A2 Rsvp_as2
P10 @ Facs gﬁgg RSVD_TP_BA70
Tpoo @ | RSVD_TP_BAG8
Jeﬁ: RSVD_J71
RSVD_J68
G%: VSSNF6§
VsS_Ges
E%t: RSVD 61
REVD/E61
VS
SKL-U_BGA1356
|
|

T00K_0402_5%

From WW48 MOW

-O+1.0V_VCCST

9 OF 20
Stuf f 100 RC13§ f a Cannor ake
Un-stuf f 100 RC138 f o Sky ake
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Main Func = CPU |

Connector Less Routing Topology

+3.3V_SPI
1 QUCR 2 XDP_SPI_SI
DCI Link RC139 1K_0402_5%
RC142 need POP
RC146 need POP +1.0V_VCCSTG
o

RC140 2 W 1 .51_0402 5% SOC_XDP_TMS

RC141 2 QMQQ 1 51 0402 5%  SOC XDP TDI
Place to CPU side

RC142 2 QMQQ 1 51 0402 5%  SOC XDP TDO

+1.0V_XDP

RC143 1 W 2 1K 0402 5% XDP_ITP_PMODE

RC144 2 1_0 0402 5%

4 RC1452 .@, 1 00402 5% _XDP_SPI_102

XDP_PRSENT_CPU

RC146 2 W 1_51 0402 1% CPU_XDP_TCKO

Place to CPU side
PCH_JTAG_TCK1

RC147 2 ,\R/\ 1 51 0402 5%

A4

<12>  SOC_XDP_TDO

<12>  CPU_XDP_TCKO,
<12>  PCH_JTAG_TCK1

<12> SOC_XDP_TMS

<12> SOC_XDP_TDI Ll:gg
<12>  SOC_XDP_TRST# e
<13>  XDP_ITP_PMODE

TPC8
<8> XDP_SPI_SI
<8> XDP_SPL_I02 §§:3 TPCe

CFG3 1 QYRR 2 XDP_PRSENT_CPU
RC175 0_0402_5%

XDP_HOOKO

<11> PCH_RSMRST#_Q) PCHJSMRST&QRC‘

1 RMCR 2
3

TK_0402 5%

PRIMARY CMC CONN

+1.0V_PRIM

+1.0V_XDP

CMC@
RC149 2 0 0603 5%

TPC11
CFa1 $———@
TPC12
CFG2 —
TPC13
CFG3 —
TPC14
CFG4 —
TPC15
CFG5 —
TPG16
Crae @ irciy
CFG7 @
1PC18
CFG17,
CFG16 TPC19
TPC2(
CFag Y——f2 g TRC20
TPC21
G L o
TPC22
eSS J 9
TPC23
CFG11 ) p——@
—® 7pcs
CFG12 -9
—® 7pcos
CFG18 = J
—® 1rcas
CFG T4 —® 1pco7
CFG15

TPC28
ORG19
S e—

TPC30

XDP_PREQ#  <10:
TPC31 ._7>'><XDP PROV#  <10>
TPC32 o XDP_HOOKO

TPC33 g XDP_PRSENT CPU_
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Main Func =

CPU |

+VCC_CORE +VCC_CORE
Q uciL SKL-U s}
CPUPOWER 1 OF 4
%91 vec_aso VCC_G32 ggg
A3 | VCC A34 VCC G33 &35 1
. ¢——A39 1 e < —
+VCC_CORE: 0.3~1.35V Aga_| VOC_A39 VCC_G35 557
— ARa3 ] VCC_Ad4 VCC_G37 Gag—1
AKas | VCC_AK33 VCC_G38 [Ga0 1
+VCC_CORE(U22): 32A(MAX) Hior| voo s vee_Gao 353
AK38 ! A
+VCC_CORE(U42): 64A(MAX) Ao VoG akas VoG a0
- ‘AL33| VOC_AK40 VCC_J33 (57
AT37| VCC_AL33 VCC_J37 g
AC40| VOC_AL3? VCGC_J40 {33 +VCC_CORE
AMaz | VCC_AL40 VCC K33 gae——1
AMas | VCC_AM32 VCC_K35 ga>——1
AMas | VCC_AM33 VCC K37 ggg——1 -l e
AMa7| VCC_AM35 VCC K38 a0 -
AM3s| VCC_AM37 VCC_K40 [gam oy
G30| VCC_AM38 VCC_K42 [gas 23
VCC_G30 VCC_K43 82
Y i<
VCC_CORE GO K32 E32 VCCSENSE 2
@ P PRE B Ree |
P32 RSVD_K32 VCC_SENSE |33 VSSSENSE VCCSENSE <50
+VCC_CORE G1_AKS32 VSS_SENSE <50~
P33 @ RSVD_AK32 B63 H_CPU_SVIDALRT# S
VIDALERT# |"A63 VIDSCLK VIDSCLK il
P VCCOPC_AB62 VIDSCK [-5aaViDsouT <K SC <50> < o
V65| VCCOPC_P62 VIDSOUT [—————— 23
VCCOPC_V62 G20 &2
H VCCSTG_G20 o 8
53 1 voc opc_1ps Hes
G&L Y yce opc_1ps a6t
ﬁg VCCOPG_SENSE
VSSOPC_SENSE
AR 1.0V_VCCSTG
AGe5 | VCCEOPIO
VCCEOPIO
AL
‘AJe3| VCCEOPIO_SENSE
VSSEOPIO_SENSE
SKL-U_BGAT356 T20F 20
VCCOPC,VCCOPC_1P8,VCCEOPIO for SKYLAKE-U 2+3e
(w/ on package cache)
+1.0V_VCCST
SVID ALERT
- g “
23 CAD Note: Place the PU resistors clgse, to"CPU
‘S a close to CPU 300 - 1560mils
o #
2 1__H CPU SVIDALRT#
<50>  VIDALERT N3 RC153 220_0402 5%
SVID DATA +1.0V_VCCST
s
o CAD Note: Place the PU resistors close to CPU
Pl
&0 close to CPU 300 - 1500mils
[
®
o
50> VIDSOUT <K VIDSOUT

PSC(Primary side cap) : Place as close to the package as possible

BSC(Backside cap) : Place on secondary side, underneath the package

Component placement order:
Package edge > 0402 caps > 0805 caps > Bulk caps >Power source
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Main Func

CPU |

<50>
<50>

+VCC_GT K52

+VCC_GT_42
o

+VCCGT: 0.3~1.35V
+VCCGTX : 0.3~1.35V

Ucim SKL-U

+VCC_GT(U22): 31A(MAX)

CPUPOWER 2 OF 4

VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT

VCCGT

VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT

VCCGT

VCCGT

VCCGT

VCCGT

VCC_GT_SENSE
VSS_GT_SENSE

&

+VCC_GT

RC155

®
o
S
g
3
o
3

VCC GT_SENSE

VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT

VSS_GT_SENSE_J69

RC156
100_0402_1%

VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT

VCCGT_SENSE
VSSGT_SENSE

SKL-U_BGA1356

VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT

VCCGT [

VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT
VCCGT

VCCGTX_AK42
VCCGTX_AK43
VCCGTX_AK45
VCCGTX_AK46
VCCGTX_AK48
VCCGTX_AK50
VCCGTX_AK52
VCCGTX_AK53
VCCGTX_AK55
VCCGTX_AK56
VCCGTX_AK58
VCCGTX_AK60
VCCGTX_AK70
VCCGTX_AL43
VCCGTX_AL46
VCCGTX_AL50
VCCGTX_AL53
VCCGTX_AL56
VCCGTX_AL60
VCCGTX_AM48
VCCGTX_AM50
VCCGTX_AM52
VCCGTX_AM53
VCCGTX_AM56
VCCGTX_AM58
VCCGTX_AUS58
VCCGTX_AU63
VCCGTX_BB57
VCCGTX_BB66

VCCGTX_SENSE
VSSGTX_SENSE

130F

+VCC_GT(U42): 28A(MAX)

+VCC_GT
o

+VCC_CORE_42

+VCC_GT
[}

+VCC_GT_AK52

+VCC_GT

+VCC_GT_AK52

+VCC, GT_42

2 00402 5%
8 mils

+VCC_GT_K52

RC157 1 1{2/2\@}\ 2 00402 5%

SOC PIN K52 AND AK52 SHOULD BE LEFT UNCONNECTED FOR KBL'R,U42 DESIGNS

8 mils
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Annotati on

+1.0VS_VCCIO
o

+1.2V_DDR
e : BSC BSC
Q 1.35V in DDR3L
SC SC . o o o o o
: . : : : 1.2V in LPDDR3 and DDR4 _ s
3 3
g 3 2 g 2 E L V- C S CE A 1.8 1.3
1oa (1.3 [Ten [1oa [Toa |T.& sl oal 5l > Fo_L B
0@ |'na Tea |Ton Ton |15 WOl ali,n Se==8<
SO==8=0==00==8==03¢ ST e daTda ogToe
o[ og [ og [ o8 o8] o8 208 208 208 |2i08 2 3 20 §
203 e |2 &2 &2 & |2 3 +1.0VS_VCCIO 3 3 3 3 = B
=) =} =) 2 =) b= UCIN SKL-U [} =) E) =) > 4 2
3 3 3 3 3 3 2 2 2 2
- . - - - - CPU POWER 3 OF 4
SC PSC ¢——AU2{ vopa_Auzs VCCIO HARee——4
; : : ; > ; t—AUss | VDDQ_AU28 VCCIO PSC
AUss | VDDQ_AU35 VCCIo
« « v = = = —Bm25 | VDDQ_AU42 VCCIO Favias—1 7 7 i
tep gt g N U L —FB35| VDDQ_BB23 VCCIO Famso—%
T ] B B ® —5g4; | VDDQ BB32 VCCIO Famas—% +VCC_SA x x x x
BeT-86sT %o ST BT 8o L BB4l | D BBAT VGOIO 1N E [ S i @
Q4 Qo Q4 | Q Q b BB47 — > > > >
208 208 209 |2 2 208 (208 —Bg51| VDDQ_BB47 —pal e L o liin
3 | 3 | @3 g g g p—— | VDDQ_BB51 VGCSA [Fagss—1 BETNEOT 8T 89
S S S { VGCSA g5 1 208208 208 [2108
2 = = SC. 4 3 g g g
= = = 8 3 & P AM40 VCCSA S 3 3 S
vDDQC VCCSA -go7—1 S S S =
poe—— = 2 2 2
. A18 VCCSA
© veesT VCCSA oo ——1
1o o8 AZ2 VCCSA Hjs5—%
8 39 VCCSTG_A22 VCCSA
3] oy AL23 VCCSA
2 b VCCPLL_OC VCCSA
+1.0V_VCCST o K20 VCCSA
= Ro7| VCCPLL_K20 VCCSA
VCCPLL K21 VCCSA
PSC, VCCSA
AM23 _VCCIO_SENSE P38
i VCCIO_SENSE [~aM25 VSSIO SENSE @
i AM22__VSSIO_SENSE TP39
4 & +1.0v_vCCSTG VSSIO_SENSE [F—m—ee————@
& VSSSA_SENSE ngé
39 VCCSA_SENSE =
20§ <
P H o
S 12V DOR SKL-U_BGAT356 T4 OF 20 ]
e X +1.2V_| 1 2 59
- a8 +VCC_SA O—e1y N0 0402 1% 2g
3 o +1.0V_vCCsT E
i
2 g PSC, JP1
i $ Always Short
E 1.3
«®
R 1 i ggﬁggm <50 +1.0V_VCCSTG +1.0VS_VCCIO
g Io SEN <50~ JP1_PJP@
2 o Qg 2
B 203
2 S JUMP_43X79 1
cz8
0.1U_0402_25V6
Imax :3.4A @2
POP option with Volume
+1.0V_VCCST source Imax : 0.24 A +1.0V_VCCSTG source
P2
Imax : 3.4 A + 0.04A
Always, Short +1.0V_PRIM
@ uz2
cz21 2 || 1 J PIP@ o +1.0V_VCCSTG
< 2 1 2
DZ5 1U_0402_6.3V6K uzi Py . O+1.0V_VCCST svALw VIN2
1 g2 PAD-OPEN1x1m * VIN thermal vout & 1|2
- .0V PRIM O 1y vouT |L—+10V VCCST ¢ 1
RB751S40T1G_SOD523-2 - £ IV 1|2 VBIAS cz
Gzz | [0.1U_0402_T0V7K 1 - o .1U_0402_10V7K
1 RZA A2 1.0V_VCCST EN 3 6 2 = 4 5
<11,47,49>  SIO_SLP_S4# ) mj% ON cT RZ2 ‘g Q z9 ON GND
_ 0.0402 5% , 8 ‘oo
czi 4 - 1 2 N 8 EM5201V DFN3X3 8P
+5VALW VBIAS 5 cz3 AR ‘s 2 8 4.4mohm/6A
2 2 ® GND 7 470P_0402_50V7K +3VALW 2 3 ~rmonm
- 120 &np of 0402 3 2 TR=12.5us@Vin=1.05V
's 'R L1 o X
K K TPS22967DSGR_SON8_2X2
8 2 8 136 SI0.SLP S3# 3 1 - +1.0V_VCCSTG +1.0V_VCCST
é é <11,36> SLP_ INT o)4__LveCSTG EN _ 1 2 VCGCSTG_EN [ [e] [e)
2 RZ3 79.9K_0402_1%
3 3 _0402_ 1 L T A R~2 |
B B 7 <11,22,25>  SIO_SLP_S0# Y>———4 IN2o RZ% 00603 5%
uce o 2 z7
SN74AHC1GO8DCKR_SC70-5 1U_0402_10V7K
D22 pop option with UZ1
RB751S40T1G_SOD523-2
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Main Func

CPU |

+1.0V_PRIM +1.0V_PRIM
e} +1.0V_PRIM [e)
close UC1.K17 and <120njil ? close UC1.AB19 and <400mil
PCH PWR close UC1Y16 and <400mil
+3VALW_PCH
X X X X i
< < 52 < close UCLAG15 and <120mil +3VALW_PCH  +3VALW_PCH
w® © ® 8@ 5]
R 8y R ;;‘ R ;;‘ uc1o SKLY Close UCLT16 and <400mil
+1.0V MPHYGT source g 3 3 3 CPU POWER 4 OF 4
=} =} p=} o
= = - =9 :S;g VCCPRIM_1PO AK15
9 58| VCCPRIM_1PO VCCPGPPA VOH-BV,PRIM
+1.0V_PRIM +1.0V_MPHYGT close UC1AF1§ and <400mil P VeoPapPC [
o VCCPRIM_CORE VCCPGPPD -O+3VALW_PCH
TM%LJM? A\Zg VCCPRIM_CORE VCCPGPPE I} 5
Va1 | VCCPRIM_CORE VCCPGPPF -0+1.8V_PRIM +3VALW_PCH
Imax - 2.8 A VCCPRIM_CORE VCCPGPPG RIS 5:3VAIW_PCH T -
e DCPDSW PO ALY { opngy 1po VCCPRIM_3P3 V19 [0 )
close UCLV19 and <120mil
K17 T +1.8V_PRIM <
t 5| VCCMPHYAON_1P0 VCCPRIM_1PO_T1 ————————O0+1.0V_PRIM ? N
VCCMPHYAON_1PO ! 3@
1.0V MPHYGT 5 VCCATS_1P8 AA1 close UC1 AA1 and <400mil S :‘
° VCCMPHYGT_1P0_N15 RTC_CELL_PCH RTC_CELL x 29
? VCCMPHYGT_1P0_N16 VCCRTCPRIM_3P3 K17 6:3VALW_PCH i GENS@ o [ ©%
15| VCCMPHYGT_1P0_N17 AK19 4 2 o 3 =
VCCMPHYGT_1P0_P15 VCCRTC_AK19 7 S =
: v P16 ) VCCMPHYGT 1P0 P16 VGGRTG BB14 2214 ] close YORAKIS, and <120m _RC1997 0_0402_5% 2 o%
] S
= K15 BB10 _DCPRTC = S
- +1.0V_AMPHYPLL |
Az8a< - © L1 | YSSAMPHYPLL 1RO DCPRTC close UC1.8B10 ahd <120mil < 2
e 8 - Al4 x |
2 0o (2 O Vi5 VCCCLK1 541.0V_PRIM g =
3 = HOV_APLL o—— Y15 1 ycapLL 1RO K19 < S
o = AB17 N veeotke H12—ont.0v_ctike |¢. i
3 o +1.0V_PRIM vig | VCCPRIM_1P0_AB17 L21 2i0lg =
b VCCPRIM_1P0_Y18 VCCCLK3 g
[
= +3.3V_ALW_DSW( ﬁglg VCCDSW_3P3_AD17 veCeLka N2 o0V CLK4 g
VCCDSW_3P3_AD18 1.07_PRIM
ANT |y CCDSW 3P AJ17 veooLks 1284 o41.0v_CLKs RS
+1.0V_PRIM AJ19 Afo, ?
+3.3V_HDA O— P2 )
s VCCHDA VCCCLKe =~ s o  close UCLAL0 and <120mil
+3.3V_SPl O————==+ vCCSPI GPP_BO/CORE_VIDO“ ANz @ 1p77 o 8
AF20 GPP_B1/COREAVIDN [&———@ 5o
close UC1.AF20 and <400mil AP0 | vocsraM_ 1P S
% +3VALW_PCH F79| VCCSRAM_1PO 2 @§
© T20-| VCCSRAM_1P0 S
a +1.0V_PRIM VCCSRAM_1PO =
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N4 For Pre-ES Parts: Disconnect PCH CORE_VID[1:0] to the VR and fix PCH

VCCPRIM_CORE voltage at 1.00 V.

® R1: not populated

® R2, R3: populated to set VCCPRIM_CORE to 1.00V. Consult with VR vendor for

appropriate values.

® R4, RS (feedback resistor): populated if needed. Some VRs only support up to
0.95V natively with VID options. 1.00 V should be created by selecting 0.95V
option and using feedback resistors to shift voltage up 50 mVv. Consult with VR
vendor for appropriate values for proper VR operation while minimizing power

consumption

For ES and Later Parts: Connect PCH CORE_VID[1:0] to the VR.

® R1: populated

® R2, R3: not populated

& R4, RS (feedback resistors): populated if needed to obtain appropriate voltage per
the updated PCH VID encoding table above. Consult with VR vendor for

appropriate values

Fer VRs that only support up to 0.95V natively with VID options, using R4 and R5 to
shift the voltage table up 50mV will result in the LPM voltage output being shifted up
slightly. If the VR supports LPM voltage, the specified, lowest supportable voltage is
zed power consumption. With R4, R5 configured to shift from 0,95V
to 1.00V, the LPM voltage will effectively be shifted fram 0.70V to ~0.75V. This will
not be a functional issue for the platforms, but will slightly de-optimize power
consumption. It is recommended that customers work with their VR vendors to adjust

0.70V for opt

to the new voltage table.
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