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REV : 1.0 (A0O)

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

EC@ : EC

JP@/PJP@ : JUMP

EMI@/ESD@/RF@ : EMI, ESD and RF Component
@EMI@/@ESD@/@RF@ : EMI, ESD and RF Un-POP Component
TYPEC@EMI@/TYPEC@ESD@/TYPEC@RF@:EMI, ESD ,RFTYPEC Component
MAD@RF@:RF MAD Component
LOKI@EMI@/LOKI@ESD@:EMI/ESD LOKI Component

CMC@ : XDP Component

CONN@ : Connector Component

TP_WAKE@/NTP_WAKE@ : TouchPad wake

KBBL@ : KB Backlight

TPM@/FTPM@ : HW TPM/SW TPM

MMC@ : eMMC

FFS@ : Free Fall Sensor

TYPEC@/LOKI@TYPEC@ : typeC

DSX@ : Deep sleep

GEN8@/GEN9@:RTC GEN8/9

ODD@:0ODD Component

FP@:Finger Printer

M2_50@ : GPU R17M_2_50
2G@/2G_H@/2G_S@/2G_M@ : VRAM type
4G@/4G_H@/4G_S@/4G_M@ : VRAM type
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POWER STATES

Signal SLP SLP SLP ALWAYS| SUS RUN
State s3# | sa# | ss# | PLANE | PLANE | PLANE | CLOCKS

S0 (Full ON) / MO HIGH | HIGH | HIGH | ON ON ON ON

S3 (Suspend to RAM) / M3 LOW | HIGH | HIGH| ON ON OFF OFF

S4 (Suspend to DISK) / M3 LoW | Low | HIGH| ON OFF OFF OFF

S5 (SOFT OFF) / M3 Low | Low | Low | onN OFF OFF OFF

G3 OFF | OFF | OFF | OFF OFF OFF OFF

DS3 LOW | HIGH | HIGH ON ON OFF OFF

Voltage Rails

Power Plane Description SO S3 DS3 S4/S5| M3
+SDC_IN Adapter power supply N/A N/A | N/A | N/A | N/A
+17.4V_BATT++ Battery power supply N/A N/A | N/A | N/A | N/A
+19VB AC or battery power rail for power circuit N/A N/A | N/A | N/A | N/A
+VCC_CORE Core voltage for CPU ON OFF | OFF | OFF | OFF
+VCC_GT Sliced graphics power rail ON OFF | OFF | OFF | OFF
+0.6V_DDR_VTT DDR +0.6VS power rail for DDR terminator ON OFF OFF OFF OFF
+1.0V_PRIM System +1.0V power rail ON ON OFF | ON* | ON
+1.0VS_VCCIO +1.0VS 10 power rail ON OFF | OFF | OFF | OFF
+1.0V_MPHYPLL +1.0V power for PCH MODPHY rails ON/OFF| ON/OFF| OFF |[ON/OFf ON
+0.95VSDGPU +0.9VS power rail for GPU ON OFF | OFF | OFF | ON
+1.35V_MEM_GFX | +1.35VS power rail for GPU ON OFF | OFF | OFF | ON
+1.2V_DDR DDR4/L-RS +1.2V power rail ON ON ON OFF ON
+2.5V_MEM DDR4/L-RS +2.5V power rail ON ON ON OFF | ON
+1.8V_PRIM System +1.8V power rail ON ON OFF | ON* | ON
+1.8VS System +1.8VS power rail ON OFF | OFF | OFF | ON
+3VALW System +3VALW always on power rail ON ON ON ON* | ON
+3VLP +19VB to +3VLP power rail for suspend power ON ON ON ON ON
+3.3V_ALW_DSW +3VALW power for PCH DSW rails ON ON ON ON* | ON
+3VALW_PCH +3VALW power for PCH suspend rails ON ON OFF | ON* | ON
+3VS System +3VS power rail ON OFF OFF OFF ON
+3VGS +3VS power rail for GPU ON OFF | OFF | OFF | ON
+1.8VGS +1.8VS power rail for GPU ON OFF OFF OFF ON
+5VALW System +5VALW power rail ON ON ON ON* | ON
+5VS System +5VS power rail ON OFF | OFF | OFF | ON
+RTC_CELL RTC power ON ON ON ON ON
+VCC_SA System Agent power rail ON OFF OFF OFF ON

Note : ON* means that this power plane is ON only with AC power available, otherwise it is OFF

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

(910 o @jqeded) ¥ £4sN

2185

P# 212d
S# 2ld

T# @I0d| S# €450
2# 3I0d| 94 £45N)

395
395
399

Intel” RST for FoleSiorage
Cewica 1

Z1# 310d

£
=
o
o
=2}

InIer® RST for Fle Sioraze
Desice %3

USB 2.0 DESTINATION USB3.0 PCIE SATA DESTINATION
1 USB2.0 portl USB3.0-1 USB3.0 portl
2 USB2.0 port3, 10/B USB3.0-2 WWAN, 10/B
3 USB2.0 Port2 USB3.0-3 USB3.0 port2
4 TypeC USB3.0-4 TypeC
5 Camera USB3.0-5 PCIE-1 GPU
6 Card reader, 10/B USB3.0-6 PCIE-2 GPU
7 BT PCIE-3 GPU
8 Touch screen PCIE-4 GPU
9 Finger printer PCIE-5 10/100 LAN
10 WWAN, 10/8 PCIE-6 WLAN

PCIE-7 SATA-O0 SATA HDD
PCIE-8 SATA-1 SATA ODD
PCIE-9 NVME SSD
PCIE-10 NVME SSD
PCIE-11 SATA-1* NVME SSD
PCIE-12 SATA-2 NVME SSD

Board ID & Model ID table

Item | Pull-down Pull-up Voltage Board ID/Model ID
1 100 10.0 3.000 EVT
2 100 13.7 2.902
3 100 17.8 2.801 DVT1
4 100 22.1 2.703
5 100 27.0 2.598 DVT2
6 100 32.4 2.492
7 100 37.4 2.402
8 100 49.9 2.201 Pilot
9 100 57.6 2.094
10 100 64.9 2.001
11 100 73.2 1.905
12 100 82.5 1.808
13 100 93.1 1.709
14 100 107.0 1.594
15 100 120.0 1.500
16 100 137.0 1.392
17 100 154.0 1.299
18 100 200.0 1.100
19 100 232.0 0.994
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2 1_CPU_DP1_CTRL CLK E55 c47
RCT 22K 0402 5% <33> HDMI_DATA2# Fa5 | DDI1_TXN(0] EDP_TXN[0] [ EDP_TX0_DN <28>
P +°CPU DP1 CTRL DATA <33> HDMI_DATA2 Egg | DDH_TXP(0] EDP_TXP[0] [ EDP_TX0_DP <28>
RG2 oK 0402 5% <33> HDMI_DATA1# Fag | DDI1_TXN[1 EDP_TXN[1] [¢& EDP_TX1_DN <28>
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Rez12 ZARIRSE <33~ HDMI DATAO 22 DDIT_TXP2 EDP_TXP[2] [A4y
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HCS (o6~ ToCo0z5% <33> HDMI_CLK Go6] Doi TXPI3 EDP_TXP[3] [ 2
c50 E45
<39> CPU_DP2_NO D50 | DDI2_TXN[O DI 0P EDP_AUXN Déé ;; EDP_AUX_DN <28>
<39> CPU_DP2_P0 G52 | DDI2_TXP[0 EDP_AUXP EDP_AUX_DP <28>
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7 GPP_E14/DDPC_HPD1 [ — CPU_DP2_HPD <39>
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N1 GPP_E17/EDP_HPD [— < EDP_HPD <28> ————re% 00K 0302 5%
,\”g GPP_E22/DDPD_CTRLCLK Ri2 BKLT IN_EC BKLT IN EC 2 4 DORI40
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Dag | CSI2_ DN2 CSI2_CLKN2 o9
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Bag | CSI2_DN3 CSI2_CLKN3 o8 B
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EMMG_RCOMP RC8 200_0402_1%)
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SKL-U
DDR_A_CLK#0
DDRO_CKN[0] Aussaa A DDR_A_CLK#0 <20>
DDRO_CKP[0] [-AU35DDR ACLKATYY DDR_A_CLKO <20>

DDRO_CKN[1] ["AT55 DDR A CLKT <

DDR_A_CLK#1 <20>

DDRO_CKP[1] DDR_A_CLK1 <20>
DDR_A_CKEO
DDRO_CKE[0] gégg ;; DDR_A_CKEO <20>
DDRO_CKE[1] ~AW56 DDR A CKEZ ——? _DDR_A _CKE1 <20>
DDRO_CKE[2] [AYes DDRACKE: @ 13
DDRO_CKE[3] @
AU45  DDR_A_CS#0
DDRO_CS#(0] [~AUZ3 DDR_A_CS#0 <20>
DDRO_CS#{1] [“AT25—DDR-A-ODT0O——¢0 DDR A CS#1 <20>
DDRO_ODT(0] FAT43—DDR A-ODTT ¢ DDR_A_ODTO <20>
DDR0_ODT[{] [F—————=—=————) DDR_A_ODT1 <20>
BA51 _DDR_A_MA5S

DDRO_MA[5)/DDRO_CAA[0/DDRO_MA(5]

DDRO_MA[9)/DDR0_CAA[1/DDRO_MA[9] BASs
[AY52 _DDR_A_MAB <

DDRO_MA[6]/DDRO_CAA[2/DDRO_MA(6]
DDRO_MA[8]/DDRO_CAA[3/DDRO_MA(8]
DDRO_MA[7}/DDRO_CAA[4/DDRO_MA(7]

DDR_A_MA5 <20>
DDR_A_MA9 <20>
DDR_A_MA6 <20>
DDR_A_MA8 <20>

DDRO_MA[12JDDR0_CAA[E/DDRO_MA[12]
DDRO_MA[11JDDR0_CAA[7JDDRO_MA[11]
DDR0_MA[15)DDR0_CAA[B/DDRO_ACT#

[A

42
DDRO_BA[2/DDRO_CAA[5JDDRO_BG[0] &
B

B

:)Z

DDRO_MA[14)DDR0_CAA[9JDDRO_BG[1]
DDRO_MA[13)/DDRO_CAB[0JDDRO_MA(13

DDRO_CAS#/DDR0_CAB[1)/DDRO_MA[15] —ATz6

DDRO_WE#DDRO0_CAB[2)/DDRO_MA[14] ~A{j50

DDRO_RAS#/DDR0_CAB[3)/DDR0_MA[16] ~Aj52  DDR_A BS0 «
[[AYST _DDR_A_MAZ <

DDRO_BA[0)DDRO_CAB[4)/DDR0_BA[0]

Y55 DDRABGU o) DDR_AMA7 <20>
Wsi DDR-AWATZ < DDRABGO <20-
AS; —DDRAMATT DDR_A_MA12 <20>
AS5 DDA AACTF 0 DDR_AMAT1 <20>
Y54 DDRABGT —) DDR_A_ACT# <20>

—= DDR_A_BG1 <20>
ﬁﬂ:g DR AL DDR_A_MA13 <20>

DDR_A_CAS# <20>
DDR_A_WE# <20>
DDR_A_RAS# <20>
DDR_A_BS0 <20>

DDR0_MA[2/DDRO_CAB[5/DDR0_MA[2]

DDRO_BA[1/DDRO_CAB[6JDDRO_BA(1
DDR0_MA[10JDDRO_CAB[7/DDRO_MA[{0

DDRO_MA[1}/DDR0_CAB[8/DDRO_MA[1 mﬁéym}”
DDR0_MA[0}/DDRO_CAB[SJ/DDRO_MA[0] [~BAZg
DDRO_MA[3] [~BB22

DDRO_MA[4]
DDRO_DQSNI0]

DDRO_DQSP(O m
DDRO_DQSN[1] ~AT70  DDR_A_DOST «

Y5 A
DDR A_BST DDR_A_MA2 <20>
ﬁ?}, DDR A WATO DDR_A_BS1 <20> <21> DDR_B_D[32.47] <K D)=
5 o DDR_A_MA10 <20>

AM70
M69

DDR_A_MAT <20>
DDR_A_MAQ <20>
DDR_A_MA3 <20>
DDR_A_MA4 <20>
R S0 DDR_A DQS#0 <20>
DDR_A_DQSO <20>
DDR_A_DQS#1 <20>

DDRO_DQSP[1] "BAs4DDR-A-DOSF2? DDR A DQST <20>
DDR0_DQSN[2JDDR0_DQSN[4] [-AYss DDR A DSz ¢ DDR_A_DQS#2 <20>
DDRO_DQSP[2JDDR0_DQSP[4] [-AYg0 DDR A DOS#3JQ DDR_A_DQS2 <20>
DDR0_DQSN([3)/DDR0_DQSN[5] FBag0  DDR A DOS3 & DDR_A_DQS#3 <20>
DDR0_DQSP(3/DDRO_DQSP[5] [gags DDR A DOS#ady DDR A DQS3 <20>
DDR0_DQSN[4)/DDR1_DASN[0] [~Ayss DDR A DQS4 ¢¢ DDR A DQS#4 <20>
DDRO_DQSP[4/DDR1_DQSP(0] [“Ay3s DDR A DOS#5¢0 DDR A DQS4 <20>
DDR0_DQSN[5/DDR1_DQSN[1] ["gA34 DDR A DQS5 DDR_A_DQS#5 <20>
DDRO_DQSP[5/DDR1_DQSP[1] [~§A30—DDR-A DOS#5? DDR A DQS5 <20>
DDR0_DQSN[6}/DDR1_DQSN[4] [-Ay30 DDR A DQS6 DDR_A_DQS#6 <20>
DDRO_DQSP[6YDDR1_DQSP[4] [~ayz6 A DDR_A_DQS6_<20>
DDRO_DQSN[7JDDR1_DQSN(5] [-gAzs—DDR-A-DQS7 <0 DDR A DQS#7 <20>
DDR0_DQSP[7JDDR1_DQSP[5] [——————==———) DDR_A_DQS7 <20>

DDRO_ALERT#
DDRO_PAR

DDRCH-A

DDR_VTT_CNTL
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AW50
AT52

DDR_A_ALERT;
PR o AP

AY67

AW67

DDR_A_PAR <20>

DDR_VREF_CA Avgg +V_DDR_REFA_R
DDRO_VREF_DQ 8ag7

DDR1_VREF DQ [———0+V_DDR_REFB_R

DDR_VTT_CNTL

Buffer with Open Drain Output For VTT power control

1

+1.2V_DDR  +3VS

CCt1

<Jpv| U_0402_16V7K 2

1]
Al

HNC

DDR_VTT_CNTL 2

3

GND
74AUP1G07GW_TSSOP5

RC9
100K_0402_5%

<21> DDR_B_D[0..15] < =

<21> DDR_B_D[16.31] <K )=

<21> DDR_B_D[48.63] << Y=

DDR_A_ALERT# <20> DDRD PAR,DDRO_ALERT# for

SKL-U

ucic
DDR_B_DO DDR_B_CLK#0
—UDH:B:H%S, DDR1_DQ[0YDDRO_DQ[16] DDR1_CKN[0] ﬁ 32 —B-CIRET DDR_B_CLK#0 <21>
—DDR B Dz AKes | PDR1_DQ[1/DDR0_DQ[17] DDR1_CKN[1] AP435 RB-CIRO DDR_B_CLK#1 <21>
—DDR B D3 AKe4 | PDR1_DQ[2]/DDRO_DQ[18] DDR1_CKP[0] Ap48—DDR B CLKT _B_CLKO <21>
—DDRB-D4—AF6s | DDR1_DQ[3/DDRO_DQ[19] DDR1_CKP[1] — DDR_B_CLK1 <21>
" DDR B D5 AF67 | DDR1_DQ[4/DDRO_DQ[20] AN56  DDR_B_CKEO
DDR B D6 AKe7 | DDR1_DQ[5)/DDR0_DQ[21] DDR1_CKE[0] [~Apss ;; DDR_B_CKEO <21>
—DDR B D7 AKe6 | DDR1_DQ[6/DDRO_DQ[22] DDR1_CKE[1] ["ANss DDR B CKEZ —»” DDR_B CKE1 <21>
—DDR B D8 Ar70 | DDR1_DQ[7/DDR0_DQ[23] DDR1_CKE[2] ~ApB3 5
—DDR B DI AF6s | DDR1_DQ[8)/DDRO_DQ[24] DDR1 CKEB| [——— @ TP6
__DDR_B_DT0__AHz1_| DDR1_DQ[9)DDRO_DQ[25] BB42 DDR_B_CS#0
—DDR B D17 AHeg | PDR1_DQ[10)DDR0_DQ[26) DDR1_CSH#(0] ~Avaz DDR_B_CS#0 <21>
—DDRE DT> Ar71 | DDR1_DQ[11/DDR0_DQ[27] DDR1_CS#{1] ["BA4z—DDRB-ODTO——¢¢ DDR B CS#1 <21>
DR B D75 AFeg | DDR1_DQ[12)DDR0_DQ[28) DDR1_ODT[0] [~AW42 DDR B-ODTT——¢ DDR B ODTO <21>
—DDR B D74 —AH70 | DDR1_DQ[13)/DDR0_DQ[29] DDR1_ODT[1] F——————=—=—————)) DDR_B_ODT1 <21>
__DDR_B Di5__AHeg | DDR1_DQ[14/DDR0_DQ[30] AY48 DDR_B_MA5
—DDR B D16 ATe6 | DDR1_DQ[15/DDR0_DQ[31 DDR1_MA[5)/DDR1_CAA[0)DDR1_MA(5] [~Ap50 DDR B MAS Q0 DDR B MA5 <2i>
—DDR B D17 AUss | DDR1_DQ[16/DDR0_DQ[48 DDR1_MA[9)/DDR1_CAA[1)DDR1_MA9] ["Ba4sg DDR B MA6 ¢ DDR B MA9 <2i>
—DDR B D18 Aps5 | DDR1_DQ[17/DDR0_DQ[49) DDR1_MA[6)/DDR1_CAA[2)DDR1_MA(6] 3B DDR B MAE ¢ DDR B MA6 <2i>
—DDR B D19 ANg5 | DDR1_DQ[18/DDR0_DQ[50 DDR1_MA[8)/DDR1_CAA[3)/DDR1_MA[8) DDR_B_MA8 <21>
—DDR B D20 ANeg | PDR1_DQ[19)DDR0_DQ[51 DDR1_MA[7}/DDR1_CAA[4/DDR1_MA[7] DDR_B_MA7 <21>
DR B D27 Apeg | DDR1_DQ[20)DDR0_DQ[52) DDR1_BA[2)/DDR1_CAA[5/DDR1_BG[0) DDR_B_BGO <21>
DR B D2z —ATes | DDR1_DQ[21)/DDR0_DQ[53) DDR1_MA[12)/DDR1_CAA[6}/DDR1_MA[12) _MA12 <21>
—DDR B D25 Aues | DDR1_DQ[22)DDR0_DQ[54) DDR1_MA[11}/DDR1_CAA[7JDDR1_MA[11] [“ANE3 DDR B ACTF _B_MA11 <21>
—DDR B D24 Ats{ | DDR1_DQ[23/DDR0_DQ[55 DDR1_MA[15/DDR1_CAA[8J/DDR1_ACT# PANS2 —DDR B BGT < DDR B_ACT# <21>
—DDR B D25 AUs{ | DDR1_DQ[24/DDR0_DQ[56 DDR1_MA[14)/DDR1_CAA[9)/DDR1_BG[1] [—————————————)> DDR_B_BG1 <21>
__DDR_B D2 __Apeo_| DDR1_DQ[25/DDR0_DQ57] BA43 DDR B MA13
" DDR B D27 _AN60 | DDR1_DQ[26)/DDR0_DQ[58] DDR1_MA[13)/DDR1_CAB[0/DDR1_MA[13] AY43 DDR_B_MA13 <21>
—DDR B D28 ANs{ | DDR1_DQ[27/DDR0_DQ[59 DDR1_CAS#/DDR1_CAB[1/DDR1_MA[15] [~Ay44 DDR B WEF (0 DDR B CAS# <21>
DDR B D29 AP DDR1_DQ[28)/DDR0_DQ[60] DDRT_WE#DDR1_CAB[2/DDR1_MA[14] FAWz4 DDR B RASF (0 DDR B WE# <21>
DDR-B D30 ATeo | DDR1_DQ[29/DDR0_DQ[61 DDR1_RAS#DDR1_CAB[3/DDR1_MA[16] [-8g4z —DDR B BS0 o0 DDR B_RAS# <21>
DOR B D37 AUgo | DDR1_DQ[30/DDRO_DQ[62 DDR1_BA[0VDDR1_CAB[4JDDR1_BA[0] [FAya7—DDR B-MAZ 00 DDR B BSO <21>
DDR B D32 Au40 | DDR1_DQ[31/DDRO_DQ[63 DDR1_MA[2)/DDR1_CAB[5/DDR1_MA[2] [-gAz4 B DDR_B_MA2 <21>
DDR-B D35 A740 | DDR1_DQ[32}/DDR1_DQ[16] DDR1_BA[1)/DDR1_CAB|6JDDR1_BA[1] [-AW46 DDR_B_BS1 <21>
DDR-B D34 —AT37| DDR1_DQ[33}/DDR1_DQ[17] DDR1_MA[10)/DDR1_CAB[7/DDR1_MA[10] [Ay. DDR_B_MA10 <21>
DDR B D35 AU37 DDR1_DQ[34)/DDR1_DQ[18] DDR1_MA[1}/DDR1_CAB[8/DDR1_MA[1 BA: DDR_B_MA1 <21>
DDR B D36 AR40 DDR1_DQ[35)/DDR1_DQ[19] DDR1_MA[0)DDR1_CAB[9)/DDR1_MA[0] BB: DDR_B_MAO <21>
DDR B D37 Ap4o | DDR1_DQ[36)/DDR1_DQ[20] DDR1_MA[3] [“ga47 DDR B MA% DDR_B_MA3 <21>
DDR B D38 AP37 DDR1_DQ[37)/DDR1_DQ[21 DDR1_MA([4] DDR_B_MA4 <21>
DDR_B_D39__ARa7 | DDR1_DQI38)DDR1_DQ[22] AHE6 _DDR_B_DQS#0
DR B D40 AT33 | DDR1_DQ[39)DDR1_DQ[23) DDR1_DQSN[0JDDRO_DQSN[2] |-AHgs DDR B DQS0U ¢ DDR B DQS#0 <21>
—DDR B D47 Aug3 | DDR1_DQ[40)DDR1_DQ[24) DDR1_DQSP(0/DDRO_DQSP(2] [“AGes DDR B DOSFTYY DDR_B_DQASO <21>
—DDR B D42 AU30 | DDR1_DQ[41JDDR1_DQ25] DDR1_DQSN[1}/DDR0_DQSN[3] ["AG7g DDR B DOST ¢¢ DDR_B DQS#1 <21>
—DDR B D43 At30 | DDR1_DQ[42JDDR1_DQ[26] DDR1_DQSP[1)/DDRO_DQSP(3] [“ARes DDR B DOSFZYY DDR B DQAST <21>
—DDR B D44 AR33 | DDR1_DQ[43)/DDR1_DQ[27, DDR1_DQSN[2/DDR0_DQSN[6] ~ARs5 DDR B_DGSZ & DDR_B_DQS#2 <21>
—DDR B D45 Ap33 | DDR1_DQ[44)/DDR1_DQ[28 DDR1_DQSP[2/DDR0_DQSP(6] [~ARs{ —DDR B _DOSH3« R_B_DQS2 <21>
—DDR B D46 AR30 | DDR1_DQ[45)/DDR1_DQ[29 DDR1_DQSN[3/DDR0_DQSN[7] [“ARep DDR B DOS3 (& DDR B DQS#3 <21>
—DDR B D47 Ap30 | DDR1_DQ[46)/DDR1_DQ[30 DDR1_DQSP[3)/DDR0_DQSP[7] [~AT3s DDR B DOSFJ DDR B DQAS3 <21>
“—DDR B D48 AU27 | DDR1_DQ[47)/DDR1_DQ[31 DDR1_DQSN[4/DDR1_DQSN[2] [“AR3g DDR B DOS4 (& DDR B DQS#4 <21>
DDR B D49 ATa7 | DDR1_DQ[48) DDR1_DQSP[4)/DDR1_DQSP[2] ["AT32 —DDR B DUS#5JC DDR B DQAS4 <21>
—DDR B D50 AT25 | PDR1_DQ[49] DDR1_DQSN[5/DDR1_DQSN[3] [“ARgz DDR B DOS5 ¢ DDR B DQS#5 <21>
—DDR B D57 AU25 | DDR1_DQI50) DDR1_DQSP[5/DDR1_DQSP(3] AR5 DDR B DOSAEYC DDR B DQAS5 <21>
—DDR B D52 Ap27 | DDR1_DQ[51 DDR1_DQSN[6] [FARoy—DDR B-DOSE <0 DDR B_DQS#6 <21>
—DDR B D53 ANz7 | PDR1_DQ[52] DDR1_DQSP[6] ARS2 DDA B DOS#7« _B_DQS6 <21>
—DDR B D54 AN25 | DDR1_DQ[53] DDR1_DQSN[7] [“ARsTDDR-E-DQS7 @0 DDR B DQAS#7 <21>
—DDR B D55 Ap25 | DDR1_DQ[54] DDR1_DQSP[7| [— DDR_B_DQS7 <21>
—DDR B D56 AT2> | DDR1_DQ[55] AN43 DDR_B_ALERT#
“—DDR B D57 AU22 | DDR1_DQ[56] DDR1_ALERT# PApz3 DDR B PAR & DDR B ALERT# <21>
“—DDR B D58 AU2{ | DDR1_DQ[57] DDR1_PAR [~AT73 —H DRAVMASTF DDR_B_PAR <21>
—DDR B D59 ATa7 | DDR1_DQ[58) DRAM_RESET# [-ART M RCOMPO H_DRAMRST# <20>
—DDR B DE0 ANz | DDR1_DQ[59) DDR_RCOMP[0] [&T7 MRCOMPT
" DDR_B D61 Ap22 | DDR1_DQ[60] DDRCH-B DDR_RCOMP[1] [~AyT M_RCOMP!
—DDR B D62 Ap27 | PDR1_DQ[61 DDR_RCOMP[2]
—DDR B D63 _AN2i | DDR1_DQ[62]
| DDR1_DQ[63] DDR1_PAR,DDR1_ALERT# for DDR4
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Main Func

CPU |

SPI_MOSI= SPI_IO0
SPI_MISO= SPI_IO1
PCH EDS RO.7 p.235~236

PCH_SPI_CLK %
<225 PCH_SPI_CLK <& RC2032 EMK 10 0402 5% Av

<22> PCH_SPI_D1 éé PCH 5P D0
PCH_SP D? AW

SKL-U

+3VS
o

<22> PCH_SPI_D0 >
TSP AU |

PCH_SPI cswo AU:
AUZ_|

<22> PCH_SPI_Cst2  <&- A

M

<22> TPM_SPI_IRQ# ), M

<81> FFS_INT1 ) 5 J

13vso—— A2 ] HDD_EN PCH <K

RC35 T0K_0402_5%'~

Low active

<31> HDD_DET# >

SPI- FLASH

SPI0_CLK
SPI0_MISO
SPI0_MOSI
SPI0_102
SPI0_IO3
SPI0_CS0#
SPI0_CS1#
SPI0_CS2#

SPI-TOUCH

GPP_D1/SPI1_CLK
GPP_D2/SPI1_MISO
GPP_D3/SPI1_MOSI|
GPP_D21/SPI1_102
GPP_D22/SPI1_lO3
GPP_DO/SPI1_CS#

SMBUS, SMLINK

GPP_C0/SMBCLK
GPP_C1/SMBDATA
GPP_C2/SMBALERT#

GPP_C3/SMLOCLK
GPP_C4/SMLODATA
GPP_C5/SMLOALERT#

GPP_C6/SML1CLK
GPP_C7/SML1DATA
GPP_B23/SML1ALERT#/PCHHOT#

LPC

HDD_EN_PCH CGLINK
+avso—— I a2 MDD ENFPOH
RC209 T0K_0402_5% OL_0LK
CL_DATA
GCL_RST#
AW13 ] GPp_AORRCINY
AL Gpp Q

<25> ESPI_ALERT# )
“ .av,PmMo—‘/vv\—I

RC14

GPP_A1/LADO/ESPI_IO0
GPP_A2/LAD1/ESPI_IO1
GPP_A3/LAD2/ESPI_IO2
GPP_A4/LAD3/ESPI_IO3

MEM_SMBCLK

6 X 1
\_4_1

R7 _ MEM_SMBCLK
RS MEM_SMBDATA
R0 SMB_ALERT#

DMNSSDDLDW 7_S0T363-6
VEM SVBDATA 3 TA[ 4
T

R9  SMLO_SMBCLK
W2

GPP_AS/L | Cs#
GPP_A14/SUS_STAT#/ESPI_RESET#

GPP_A9/CLKOUT_LPCO/ESPI_CLK
GPP_A10/CLKOUT_LPC1
GPP_A8/CLKRUN#

[Wi GPPCE
W3 SML1_SMBCLK >
SML1_SMBCLK <25,30,34,45>
V3 T ¢ >> SML1_SMBDATA <2530,3445- SML1 -> EC, DGPU, THM
AMT "B23
RPC2_
AY13 _PCH_ESPI_I00 1 8
BATS PCH ESPLIOT 2 7 ESPiIOT <250
BB13 _PCH_ESPI102 3 6 ESPII02 <25
AY: PCH_ESPI_TO3 4 [ ESPII03 <25.
BA % -
o [ (™" 15_0804_8P4R 5%
ESPI_RESET# <25>
AW9 _PCH_ESPI_CLK . 2
o e g, o o 5% >> ESPLCLK <25>
W11

MAD@RF@

1
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ccss
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2

QC1A
DMN66D0OLDW-7_SOT363-6

> PCH_SMBCLK  <20,21,31,34>

@RF@
MEM_SMBCLK 1 2
CC94 33P_0402_50V8J

SMB -> DDR4, FFS

< >> PCH_SMBDATA <20,21,31,34>

+3Vs
o]
PCH_SMBDATA 2 1
2.2K_0402_5% RC27
PCH_SMBCLK 1
2.2K_0402_5% RC28
+3VALW_PCH

@RF@
SMLO_SMBCLK 1L 2
ccos ||

RF

33P_0402_50V8J

MEM_SMBCLK 1

SML1_SMBCLK 1|2 RC29 1K_0402_5%
CC9% | [ 33P_0402_50v8J MEM_SMBDATA 1 2
RC30 TK_0402_5%
SML1_SMBCLK 1 2
3VALW_PCH 33V_SPI o
+ A +3.3V_ <14 XDP_SPIsiyy—RC40 1 QURQ 2 1K 0402 1% PCH SPLDO 7 Lt SWBDATA RC31 K
1 RC41 1 2 1K_0402_1% PCH_SPID2 RC32 TK_0402_5%
— <14> XDP_SPI_I02 YRR SMLO SMBCLK : o 10402
RC40/41 place to within 1100 mil of SPIO_MOSISPIO_I02 pin for XDP. RC33
SMLO_SMBDATA 1 2
+3.3V_SPI RC34 TK_0402_5%
1 2 PCH_SPI_CS#0
RC18 4.7K_0402_5%
+3.3V_SPI MOW 2015WW06
1 2 PCH_SPI_D2 +3VALW_PCH
RC19 1K_0402_5% Int. PD.
PCH_SPI_D3
RC20 TK_0402_5%
SMB_ALERT# 1 2
RC37 2.2K_0402_5%
TLS CONFIDENTIALITY
HIGH ENABLE
LOW(DEFAULT) DISABLE
+3.3V_SPI
o
+3VALW_PCH
cc3 Int. PD.
) 1L 2
uca GPP_CS 1 2
PCH_SPI_CS#0__ 1 RC38 47K 0402 5%
PCH_SPI_D2 RC176 1 ETPM@ 2 15 0402 5% [ SPT D2 | 3| OS# vec 15 0402 5% PCH_SPI CLK
PCH_SPLD3 RC177 1 215 0400 5% PCHSPLDS R 7| WPA — SCLK 2 15 0402 5% PCH_SPI DO
41GND - sosion 2 15,0402 5% FCHSPLOT —POHSPLOLKR EC interface
W25Q128FVSIQ_SO8
- RC178,RC179,RC180 place colse to UC1 “ ['(')GVC'(DEFAULT) Egg'
@
128Mb Flash ROM 0tz
UC3 place colse to UX1 ® g JVALW PCH
w Modify Value to 150k for WW52 MOW
8
RC176 TPM@ RC178  TPM@ o 2 2015/03/03 Jason
33_0402_5% 33_0402_5% o 29 GPP_B23 1 2
SD028330A80 SD028330A80 ==Y RC39 T50K_0402_5%
- %
RC177 TPM@ RC179  TPM@ e
D 33_0402_5% D 33_0402_5% EXI BOOT STALL BYPASS
SD028330A80 SD028330A80 "V HIGH ENABLE
LOW(DEFAULT) DISABLE
RC180 TPM@
33_0402_5%
SD028330A80
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PEG_HTX_C_GRX_N[0..3] ),
PEG_GTX_C_HRX_P[0.3] <<
PEG_GTX_C_HRX_N[0..3]

LOM --->

WLAN --->
SATA HDD --->
SATA ODD --->
PCIE SSD --->
PCIE SSD --->

PEG_HTX_C_GRX_P[0.3]
PEG_HTX_C_GRX_N[0..3]

PEG_GTX_C_HRX_P[0.3]
PEG_GTX_C_HRX_N[0..3]

<35> PCIE_CRX_LANTX_N5
<35> PCIE_CRX_LANTX_P5
<35> PCIE_CTX_LANRX_N5
<35> PCIE_CTX_LANRX_P5

—  <32> PCIE_CRX_WLANTX_N6
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PEG_GTX_C_HRX_P1 G11
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>
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<387> PCIE_CRX_NVMETX_P11 )

E28
E27

<37> PCIE_CTX_NVMERX_N11
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D24
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PCIE1_RXP/USB3_5_RXP
PCIE1_TXN/USB3_5_TXN
PCIE1_TXP/USB3_5_TXP

PCIE2_RXN/USB3_6_RXN
PCIE2_RXP/USB3_6_RXP
PCIE2_TXN/USB3 6_TXN
PCIE2_TXP/USB3_6_TXP
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PCIE3_RXP
PCIE3_TXN
PCIE3_TXP

PCIE4_RXN
PCIE4_RXP
PCIE4_TXN
PCIE4_TXP

PCIE5_RXN
PCIE5_RXP
PCIE5_TXN
PCIE5_TXP

PCIE6_RXN
PCIE6_RXP
PCIE6_TXN
PCIE6_TXP

PCIE7_RXN/SATAO_RXN
PCIE7_RXP/SATA0_RXP
PCIE7_TXN/SATAO_TXN
PCIE7_TXP/SATAO_TXP

PCIE8_RXN/SATA1A_RXN
PCIE8_RXP/SATA1A_RXP
PCIE8_TXN/SATA1A_TXN
PCIE8_TXP/SATA1A_TXP

PCIE9_RXN
PCIE9_RXP
PCIE9_TXN
PCIE9_TXP

PCIE10_RXN
PCIE10_RXP
PCIE10_TXN
PCIE10_TXP

PCIE_RCOMPN
PCIE_RCOMPP

PROC_PRDY#
PROC_PREQ#
GPP_A7/PIRQA#

PCIE11_RXN/SATA1B_RXN
PCIE11_RXP/SATA1B_RXP
PCIE11_TXN/SATA1B_TXN

T E3p | PCIET1_TXP/SATA1B_TXP

PCIE12_RXN/SATA2_RXN
PCIE12_RXP/SATA2_RXP
PCIE12_TXN/SATA2_TXN

| PCIE12_TXP/SATA2_TXP

SSIC/USB3

USB3_1_RXN
UsB3_
UsB3_
USB3 1

USB3_CRX_DTX_N1 <26>
USB3_CRX_DTX_P1 <26>
USB3_CTX_DRX_N1 <26>
USB3_CTX_DRX_P1 <26>

USB3_CRX_DTX_N2 <34>
USB3_CRX_DTX_P2 <34>

]---> Port 1, USB3.0 (MB)

]...> WWAN (10/8)

SKL-U_BGA1356

AT3 USB3_CTX_DRX_N2 <34>
USB3 2 TXP/SSIC_1 TXP USB3_CTX_DRX_P2 <34>
USB3 3 RXNISSIC 2 RXN [ USB3_CRX_DTX_N3 <26>
USB3_3_RXP/SSIC_2_RXP 575 USB3_CRX_DTX_P3 <26>
USB3_3_TXN/SSIC_2_TXN [A12 USB3_CTX_DRX_N3 <26> --> Port 2, USB3.0 (MB)
USB3_3_TXP/SSIC_2_TXP USB3_CTX_DRX_P3 <26>
USB3_4_RXN E:g USB3_CRX_DTX_N4 <395
USB3_4_RXP [G15 USB3_CRX_DTX_P4 <39>
USB3_4_TXN [p75 USB3_CTX_DRX_N4 <39> -->TYPEC
USB3_4_TXP USB3_CTX_DRX_P4 <39>
USB2N_1 USB_PN1 <26>
USB2P_1 USB_PP1 <26>  -----> Port 1, USB2.0 (MB)
UsB2N_2 USB_PN2 <26>
USB2P_2 USB_PP2 <26>  -----> Port 3, USB2.0 (10/B)
USB2N_3 2:'33 éé ;; USB_PN3 <26>
USB2P_3 USB_PP3 <26>  -----> Port 2, USB2.0 (MB)
USBN 4 [HAD3 éé gg USB_PN4 <40>
USB2P_4 USB_PP4 <40>  -----> TYPEC
USBN 5 [A0 USB_PN5 <28>
usae USB2P_5 USB_PP5 <28>  ==mm-> CCD
AF6
USB2N_6 USB_PN6 <26>
USB2p 6 [-AF7 éé ;; USB_PP6 <26>  -----> Card Reader (10/B)
USB2N_7 AR USB_PN7 <32>
UsB2P_7 USB_PP7 <32> > BT
USB2N_8 QES éé g; USB_PN8 <28>
USB2P_8 usB PP8 <28>  -----> Touch Screen
USB2N_9 ﬁgé éé ;; USB_PN9 <27> . )
USB2P_9 USB_PP9 <27> > Finger Printer
USB2N_10 2:; éé ;; USB_PN10 <34>
USB2P_10 USB_PP10 <34>  ==---> WWAN (10/B)
AB6 USBCOMP 1 2 o
use2 cowe | hes 5B R R COMPENSATION PD FOR USBCOMP
USB2_ID [~AG4 USBZ VBUSSENSE Roes T V.vA 2 1K 0402 5% 1
USB2_ VBUSSENSE [-22% FG88 1 2 1K 0402 5% CAD Note: )
USB. ocow Max trace length= 1000 mil
GPP_E9/USB2_OCO# Cg USB_OCO# <26> A4 +BVALW_PCH
GPP_E10/USB2_OC1# [Bg i USB_OC1# <26> o
GPP_E11/USB2_OC2# [gg Fosove <K USB_OC2# <d0>
GPP_E12/USB2_OCB# [———————— RPGH
USB_OC3#
GPP_E4/DEVSLPO P HDD_DEVSLP <31> = ‘; 2
GPP_E5/DEVSLP1 % —USBOCTF 5| =
GPP_E6/DEVSLP2 > SSD_DEVSLP <37> —USEOCH 1] 5
H2
GPP_EO/SATAXPGIEO/SATAGPO [, 59
GPP_E1/SATAXPCIE1/SATAGP1 3 10K_8P4R_5%
GPP_E2/SATAXPCIE2/SATAGP2 [~ M2_SSD_PEDET <37>
SATA_LED#
GPP_ES/SATALED# H'i» SATA_LED# <29,37> +3V8
8 OF 2! SATA_LED# 1 2
RC69 T0K_0402_5%
GPIO Device Control
USB_OCO# | USB Port 1
USB_OC1# | WWAN
USB_OC2# | USB Port 4 (Type-C)
USB_OC3# | NA
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GPD7/RSVD GPP_B2/VRALERT#
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e
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I, I
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+1.0V_VCCST
2 H_CATERR#
RC111 4990402 1% uciD SKL-U
1 2 H_THERMTRIP#
5 H_CATERR#
RC112 1K_0402_5% <25> PECI_EC << > —eq 223 CATERR#
+1.0V_VCCSTG H_PROGHOT# 1 c65_| PECI
o <25,53,55,60> H_PROCHOT# ) "CTT 499 0402 . H THERMTRIPF Cea-| PROCHOT# JTAG D
1 2 H_PROCHOT# Ae5| THERMTRIP# B61 CPU XDP TGKO
RCTT3 1K 0202 5% SKTOCCH# PROC_TCK CPU_XDP_TCKO <14>
- XDP_OBS0_R C55 GPUMISG PROC_TDI SOC_XDP_TDI <14>
P15 @ XDP OBST R Das | BPM#(0] PROC_TDO SOC_XDP_TDO <14>
+3VS Tp1e @ XDP OBSZ R Ba4 | BPM#(1] PROC_TMS SOC_XDP_TMS <14>
o) ™7 .Wcsa BPM#(2] PROC_TRST# SOC_XDP_TRST# <14>
1 2 TOUCH_PAD_INTR# DZ3 TP18 BPMER) PCH_JTAG_TCK |22 e—xmp—Tor——> PCH_JTAG_TCK1 <14
RC114 10K_0402 5% RB751S40T1G_SOD523-2 D5 —XDP_ LJTAG <14
1 2 TOUCH_SCREEN_PD# 25305 TP WAKEKEGH S 2 §: GPP_E3/CPU_GPO PCH_JTAG_TD! [~ASs SOC_XDPTDO
RCTS 10|< 0405 5% <25,30> TP\ | BAE| GPP_E7/CPU_GP1 PCH_JTAG_TDO 585 SOC_XDP_TW
1 DGPU_PWROK TOUCH_STUREEN_PD# 1 2 AY5 | GPP_B3/CPU_GP2 PCH_JTAG_TMS &5 OC _XDP TRST#
RC116 10K 0402 5% <28> TOUCH_SCREEN_PD#<X; RGT1E 0 0402 5% GPP_B4/CPU_GP3 PCH_TRST# [~A5g
- - CPU POPIRCOMP "iAT16 JTAGX
PCH POPTRCOMP —AUT6 | PROC_POPIRCOMP
"Hge | PCH_OPIRCOMP
Hes | OPCE_RCOMP +1.8V_PRIM m
OPC_RCOMP [o}
- 27 27 * ®
2 Q 8 é\ 5 é\ ] Q SKL-U_BGA1356 4 OF 2
RT 0 2% 0 25 ¢ 23
o 3 3 o pis@
S g% 2% 3% @2 RC51 RC53
10K_0402_5% 10K_0402_5%
o o
CAD Note: 0
ME_FWP 1 2 ME_FWP_PCH \ . . . . . .
<25> ME_FWP & RC223 0. 0402 5% Min trace width=4 mils, spacing of adjacent high speed 10=12 mils . ~
@ uvA@
i | +3VALW_PCH RC52 RC54
[ 10K_0402_5% 10K_0402_5% c
o o
of+ o @
© < RC227
2o |+ MEFWP 1K_0402_5%
[C10]
o2 ME_FWP_PCH -
U, psl®
58
zZz
[C10]
MSS3N-Q-T-R_3P
~1° SW3 ]
MAD@ +3VS
ucic SKLU
= WWAN_CBL_DET# 1 2
AUDIO RC208 10K_0402_5%
% HDA_SYNC
<23> HDA_CODEG, SVNC§ gglgi : BB 52 o0z s e B2 | HDA_SYNC/I2S0_SFRM
<23> HDA_CODEC_BITCLK 2 HDA-SDOUT HDA_BLK/I280_SCLK
ME_FWP <23> HDA_CODEC_SDOUT c125 1 2330402 5% = BB22 | HDA_SDO2S0. TXD SDIOSDXC
ME_FWP_PCH Rcwzs 1 0402 5% BA21
. D427 23> HDA_SDINO»>——Zy57- HDA_SDI0/12S0_RXD AB11
» LOW = ENABLE -->ME lock, can't update ME . HDA_SDI/I281_RXD GPP_GO/SD_CMD [aga—————— <K WWAN_CBL_DET# <34>
a HDA CODEC RST#Rc127 1 @~ 2 33 0402 5% HDA_RST# AW B13
* HIGH = DISABLE -->ME un-lock, can update ME P74 @ HDA_RST#/I281_SCLK GPP_G1/SD_DATAO [&g12
Av28 | GPP_D23/125_MCLK GPP_G2/SD_DATAT 15
AW20 ] 1281_SFRM GPP_G3/SD_DATA2 1
1281_TXD GPP_G4/SD_DATA3 B
RF@ 10
HDA_BIT_CLK HDA_SDOUT 1]l 2 PROJECT ID1  AK7 GPP_G5/SD_CD# 8
GCo7 11 2.2P 0402 50v8C —PROJECT 100 AKs | GPP_F1/1252_SFRM GPP_G6/SD_CLK JX—H < KB_LED_BL_DET <30>
i ———————AKg | GPP_F0/I252_SCLK GPP_G7/SD_WP
MAD@RF@ RF@ A
HDA_SDINO 12 AK 8§§ E??iiii E)((% GPP_A17/SD_PWR_EN#/ISH_GP7 gg
47P 0402 50v8J CCo8 R\F@z,zpiowzfsovsc b sy e eny [B8e
HDA_RST# SD_RCOMP 9
oo [z oiazsavee % GPP_D19/DMIC_CLKO sp_rcomp 287 RC130 1 2 200 0402 1%
— e GPP_D20/DMIC_DATAO0
- TPM_ID
A4 ca GPP_D17/DMIC_CLK1 app_roa 2513
<63,64> DGPU_PWROK p)———————————2"- GPP_D18/DMIC_DATA1
<23> SPKR  (———AWE | pp aiasPKR
+3VALW SKL-U_BGA1356 7 OF 20
+3VALW_PCH +3VALW_PCH TPM@
RC63
10K_0402_5%
2 SPKR 1 2 HDA_SDOUT o
RC128 8.2K_0402_5% RC129 4.7K_0402_5% TPM_ID
TOP SWAP STRAP Flash Descriptor Security override ETCZ’L”@ A
ENABLE HIGH DISABLE 10K_0402_5%
LOW(DEFAULT)  DISABLE LOW(DEFAULT) | ENABLE
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2 CFa | ucis SKL-U
10K_0402_1% H UCIT SKL-U
H RESERVED SIGNALS-1
| CFGO _E68 BB6S SPARE
i <14> CFGO 0 CFGI0] RSVD_TP_BB6S [Bagy——® 112
; RCi;Z 102K 04§2F?1/D <13> 8E§; CFG1 Sgg CFG[1] RSVD_TP_BB69 [BBSS @ TP22 ﬁw RSVD_AW69 RSVD_F6 % KBLR XTAL IN
Stall t ; 2 CFG3 Si4s CFes CFGa_Deé7 | CFGI2] AK13 TP23 +1.8V_PRIM AUSE | RSVD_AWes RSVD _E3 ey
all reset sequence i RC133 70K 0402 1% <14 OFG4 _E70 | CFGI3] RSVD_TP_AKI3 [agip @ 1poy Awag | RSVD_AU56 RSVD_C11 [§11
i et <14> CFG4 CFG[4] RSVD_TP_AK12 [ @ KBLR_XTAL OUT RSVD_AW48 RSVD_B11
HIGH(DEFAULT) = No stall(Normal Operation) i <14> CFG5 C88 | s - KBLR XTAL OUT C7 | povpc7 ReVD A11 B!
; 14> CFG6 D68 | B2 RC137 1 A @ ~ 2 00403 5% U12 o & 12
LowW stall ; A4 <14> G671 CFGIE] RSVD_BB2 [8a3 011 | RSVD_U12 RSVD_D12 [g15
i <14> CFG7 F71| CFG[7] RSVD_BA3 Hii | RSVD_UT1 RSVD_C12 (5o
! <la-Cree G69 | CFGI8] > RSVD_H11 RSVD_F52
<14>
<14> CFG10 Lo §§2 ?] Tps|AYS g TP25
<14> CFG11 868 ] Crg 1?] TPg L) E—
140 CFGI2 H70 | CEO 12% SKL-U_BGA1356 20 OF 20
G71
qoge ks -
14> CFG15 G70 ! | 4
<14> CFGl[15] RSVD_D4
14> CFG16 E63 RSVD_B2 [R5
<14> 22 Fea| CFG[16] RSVD_C2
2 cres <14> CFG17 CFG[17]
10K_0402_1% E66 RSVD_B3
<14> CFG18 CFG[18] RSVD_A3 cer
<14> CFG19 F66 U42@
CFG[19] Law1 RC25 1 L42@. 2 33 04Q2 5% KBLR XTALINR 1 || 2
2 1CFG RCOMP 60 | oo RSVD_AW1 {
X % . 1
RC134 w0 % RSVD_E1 éz ol Uke@ 12P_ 0201 25V8
OF enabl <14> XDP_ITP_PMODE - ITP_PMODE RSVD_E2 = ©
eor enavle A% RSVD_AY2 RSVD_BA4 Plaa 2K iy
HIGH Disabled AL RevD AYS RSVD BB4 |-25% ~ 24MHZ_12PF_X3G024000DC1H
LOW(DEFAULT) | Enabled ’ 4 -2 -
% RSVD_D1 RSVD_A4 DRy KBLR XTAL IN CC18 1400
RSVD_D3 RSVD_C4 1 U82@. 2 KBLR XTAL OUT.R 1 || 2 {>
i% RSVD._K46 Tpa |-BBS e TP/ RC26 33_0402_ 5% I
RSVD_Kd5 69 12P_0201_25V8J
AL RSVD_A69 jﬁg
AL%; RSVD_AL25 RSVD_B69
RSVD_AL27 AV3 1
RSVD_AY3 5
gﬂ RSVD C71 4, o 0 04025%
RSVD_B70 RSVD_D71 im
Feg | RSVD_C70
RSVD_F60 54
RSVD_C54 i
A%2 | RsvD_asz RSVD_Ds4 [24
BA70 AY4 TP28
@A | RSVD_TP_BA70 TPt [ ggg @
12;8 & BA% | povn TP BAGE P2 [ BB @ TP
J71 AY71 1 2
RSVD_J71 VSS_AY71 ﬂ@\(\—‘ >
Jeg | ReVD-Ta June DARS6 RC202” 60402 5%
g% VSS_F65 RSVD_TP_AW71 %. ﬁg?
VSS_G65 RSVD_TP_AW70 @
E?ﬁ RSVD_F61 MSM# Zfs 4 2
RSVD_E61 PROC_SELECT# “W'\@\/WOHDV,VCCST
SKL-U_BGA1356 19 OF 20 From Ww48 MOW
Stuff 100k(RC138) for Cannonlake
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Main Func = CPU|

Connector Less Routing Topology PRIMARY CMC CONN

+1.0V_PRIM +1.0V_XDP
+3.3V_SPI R
cMc@
1 2 XDP SPI SI <12> SOC_XDP_TDO ng; RC149 1 2 0 0603 5%
N LMRR. _ <12> GPU_XDP_TCK(
DCI Link RC1e9 1K_0402_5% <12> PCH_JTAG_TCK1 TPG3
RC142 need POP 12> SOC_XDP_TMS TPC4
RC146 need POP +1.0V_VCCSTG
[e)
RC140 2 QMG 1 51 0402 5%  SOC_XDP_TMS
TPC5 y TPC10
Place to CPU side <‘3> XDP ITP_PMODE TPC7 <‘3> CFa2 TPC12
o XDP_TD <13> <13> >
RC142 2 QMC@ 1 51 0402 5%  SOC 0o 5 Cres 4 128:3
<13> CFG4 Jo—————@ ol H
<18> CFG5 Qo————@ 12
<13> CFGe o—————@ o205
<13> CFG7 pp————@
TPC18
+1.0V_XDP TPCs <13> cmw;g:: TPG1e
i 4 e— Teos0 < x0P preat <10
<13 CFGs Yy——————@ 1PC20 TPC3 g SSXDP_PRDV# <i0>
RC143 1 QMC@ 2 1K 0402 5% XDP_ITP_PMODE CFG3 1 QMQR 2 XDP_PRSENT_CPU I cras > ThCo
RC175 0_0402_5% ;BZ CFG10 Y TPC22 TPC32 XDP_HOOKO
<13> CFG11 90— 17623
RC1442 @~ 1 00402 5% XDP_PRSENT_CPU <18> CFG12p0——@ 1pao0
11> PCH_RSMRST# QL orrSMASTE O URa 2 XOP HOOKO iRty CR— T
RC1452 @~ 1 00402 5% XDP_SPLI02 <tz PR - 1K_0402_5% S13s CFGI5: y TPC27 TPC33 o XDP_PRSENT_CPU
TPC28 c
RC146 2 CMG@ 1 51 0402 1% CPU XDP_TCKO <13> cmwg; TPG29
i <13> CFG18; E
Place to CPU side
RC147 2 A @ ~ 1 51 0402 6% PCH JTAG TCKi

\
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Main Func = CPU|

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

+VCC_CORE: 0.3~1.35V +VCC_CORE +VCC_CORE
- [ )
uctL SKLU
+VCC_CORE(U22): 32A(MAX) P ———
+VCC_CORE(U42): 64A(MAX) A a2 0
- A34| VCC_A30 VCC_G32 G331
A3 | VCC_A34 VCC_G33 [G35 1
Add| VCC_A39 VCC_G35 G371
A VCC_Ad4 VCC_G37 [Gag 1
A VCC_AK33 VCC_G38 [Gz0 1
A VCC_AK35 VCC_G40 [~Gaz
AK3s| VCC_AK37 VCC_G42 [~jzg
AK40-| VCC_AK38 VCC_J30 g3 1
ALZs | VCC_AK40 VCC_J33 g7
1 AL37| VCC_AL33 VCC_J37 a0
AC40| VCC_AL37 VCC_J40 k33 +VCC_CORE
A VCC_AL40 VCC_K33 g35 5
A VCC_AM32 VGC_K35 k37
A VCC_AM33 VGC_K37 [gag - e
AMG7 | VCC_AM35 VGC_K38 kg -
AMSE | VCC_AM37 VCC_K40 [~Ran 8 [
—Ga0 | VCC_AM38 VCC_Ké42 73 23
VCC_G30 VCC_K43 o
VCC_CORE_GO “ e
P32 o CECOTES0 KB pavp kap VCC_SENSE Egg xggggﬁssé i; VCCSENSE <60>
LVCC CORE G AK32 VSS_SENSE ENSE <
TP33 RSVD_AK32 B63 H_CPU_SVIDALRT# - ®
VIDALERT# |"A63 VIDSCLK 0
pgs | VCCOPC_AB62 VIDSCK [pga viDsouT <K VIDSCLK <60> iy
ves| Vccorc_Pe2 VIDSOUT —————— oS
VCCOPC_V62 @20 Qo
H VCCSTG_G20 o =8
%34 vcc_opc _1ps Hes
G61
8 vee_opc_1ps st
ﬁg% VCCOPC_SENSE c
VSSOPC_SENSE
AE +1.0V_VCCSTG
AG% VCCEOPIO
VCCEOPIO
AL
AJ% VCCEOPIO_SENSE
VSSEOPIO_SENSE
SKL-U_BGA1356 12 0F 20
VCCOPC,VCCOPC_1P8,VCCEOPIO for SKYLAKE-U 2+3e
(w/ on package cache)
le]
B
+1.0V_VCCST

SVID ALERT

1

%} 20%0 95
25104

CAD Note: Place the PU resistors close to CPU
close to CPU 300 - 1500mils

2

2 1 H_CPU_SVIDALRT#
RC153 220_0402_5%

<60> VIDALERT_N >,

+1.0V_VCCST

SVID DATA

1

CAD Note: Place the PU resistors close to CPU
close to CPU 300 - 1500mils

%} 20p0 00+
¥S10H

2

VIDSOUT

<60> VIDSOUT <K D)
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| Main Func =

CPU|
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+VCCGT: 0.3~1.35V +VCC_GT(U22): 31A(MAX)
+VCCGTX : 0.3~1.35V +VCC_GT(U42): 28A(MAX)
+VCC_GT 42 +VCC_GT +VCC_GT
[¢) [¢) [¢)
UCiM SKL-U
CPU POWER 2 OF 4
70
Adg VCCGT N7
A53 ] VOCGT VCCGT Rz
ABg | VOCGT VCCGT Req 1
t—ago | VCCGT VCCGT [Res 1
—Age | VCCGT VCCGT Reg 1
AAG3 | VCCGT VCCGT [Re7
AAG4 | VCCGT VCCGT rgg—1
AAGG | VCCGT VCCGT Rgg—1
+—AAg7 | VCCGT VCCGT Fr7g——1
+—AA6o | VCCGT VCCGT R77
+—AA7o ] VCCGT VCCGT g
AA71 | VCCGT VCCGT jgs 1
AC64 | VCCGT VCCGT jgg 1
AGe5 | VCCGT VCCGT 77—
AG86 | VCCGT VCCGT
AGe7 | VCCGT VCCGT
AGes | VCCGT VCCGT
AGeo | VCCGT VCCGT
AG70] VCCGT VCCGT
AG7T| VCCGT VCCGT Fweg—1
VCCGT VCCGT Fyeg 1
VCCGT VCCGT Fy7o 1
VCCGT VCCGT w7y
VCCGT VCCGT ygz 1
50 | VCCGT VCCGT [— +VCC_CORE_42
‘55| VCCGT o
“B5-| VCCGT A
$+——J8g{ VCCGT VCCGTX_AK42 [
——J8g | VCCGT VCCGTX_AK43 [
—J8g | VCCGT VCCGTX_AK45 [
+—J60 ] VCCGT VCCGTX_AK46 [
+VCC_GT K52 48 VOCGT VCCGTX_AK48 AR50
50 VOCGT VCCGTX_AK50 agzs—1
55 VOCGT VCCGTX_AK52 [Aks3
55| VCCGT VCCGTX_AK53 [~AKs5
25 VCCGT VCCGTX_AKS5 [Akza
26| VCCGT VCCGTX_AK56 [Aksg
Bg| VCCGT VCCGTX_AK58 Ake0
80 VCCGT VCCGTX_AK60 Ak70
Lo | VCCGT VCCGTX_AK70 A 43
T63 | VCCGT VCCGTX_AL43 ATz5
Te4 | VCCGT VCCGTX_AL46 [AT5p
T65 | VCCGT VCCGTX_AL50 [ATS3
Te5 | VCCGT VCCGTX_AL53 4|55
g7 | VCCGT VCCGTX_ALS6 [ALg0
Ces | VCCGT VCCGTX_AL60 [~Anas
+VCC_GT Ceo | VCCGT VCCGTX_AM48 avzo—1
70 | VCCGT VCCGTX_AMS50 A5 1 +VCC_GT 42 +VCC_GT_K52
71| VCCGT VCCGTX_AM52 [avEs——
—iea | VCCGT VCCGTX_AM53 —Amsg
[ R b VOGaTAmas [aMee
. 4| vecat VCCGTX AUSS [Buem RC157 1 NZA@. 2 00402 5%
©g 67| VCCGT VCCGTX_AUB3 [Eges 8 mils
Qo 85 | VCCGT VCCGTX_BB57 [~aggg
o T8 VCCGT VCCGTX_BB66
<60> VCC_GT_SENSE 22 VCC*SLSEEQSEE j;g VCCGT_SENSE VCCGTX_SENSE ﬁﬁ;ﬁf
<60> VSS_GT_SENSE — VSSGT_SENSE VSSGTX_SENSE
" ® SKL-U_BGAT1356 13 OF 20
88
0§
Q g\ SOC PIN K52 AND AK52 SHOULD BE LEFT UNCONNECTED FOR KBL R U42 DESIGNS
o T8
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. +1.0VS_VCCIO
Annotation: 0
+1.2V_DDR N BSC BSC
9 1.35Vin DDR3L
BSC SC. . * * * * *
: . : . 1.2V in LPDDR3 and DDR4 .
= p= = s = = X X X X < <
3 E 3 3 3 e T LR T - AR 1.3 [1oa
L“’gl“g 22 'QELJ’L—% malwzl R AR 28 |'23
JoLBe 8oL 8e__BoLge SeT e80T 89 SgT oy
oy T oY T oON T ON T ONT oY 208 (208 [208 [208 2 3 |20 3
263 263 |2 2 &2 |2 & +1.0VS_VCCIO 3 g 3 g S S
=) o > =) > =) UCIN SKL-U Q =) =) =) =) e 2
3 3 3 3 3 3 2 2 2 2
T i - T - N CPUPOWER3OF 4
SC SC AT voDQ_AUZ3 veeio [ARZE
? ’ ? ? ? ? +—AuU35 | VDDQ AU28 VCCIO AL30 PSC
AU42 | VDDQ_AU35 VCCIO [At42
¥ « < . s s = BB23 | VDDQ AU42 VCOIO |ANizg T T T
Tet gt gt gt gl 81 g BB32 | /DDQ BB23 VCCIO ["AM30 1
Nt R St} VOO~ O ® [ BB41 | /DDQ BB32 VCCIO ["AMaz +VCC_SA X kS X X
BT RBoT BT BT 8o T HBoT 8@ {  BB4l | QBB Vool - LT R - F R
S8 T 8T 8 8o 8T 84 BB47 Q_BB41 ccio s s s s
208 [208 (208 [208 208 [208 (208 I—BB51 | VDDQ BB47 AK23 O ~® -® +®
g g g g 3 3 2 [ BB5T | [ AK23 e R T RST%S
eS| 3 | €3 | 3 8 8 8 vDDQ_BBS51 VCCSA [aRos SO 89T 89T 89
5 5 5 . { VCCSA gp3 1 208 [208 20§ |208
2 2 2 2 2 2 2 PSC.BSC vocsa e8| g g g g
8 S 8 > AM40 G25 S S S S
vDDQC VCCSA [Go7 1 S S S S
s x A18 VCCSA ["Gog 1 - - - -
= = veesT VCCSA iz
Tom |10 A22 VCCSA Fjs5—%
8o L g VCCSTG_A22 VCCSA
S J27
oy oY AL23 VCCSA a3
2 32 3 VCCPLL_OC VCCSA [55
+1.0V_VCCST > o K20 VCCSA (g7
° E = R57| VCCPLL_K20 VCCSA 58 JP1
VCCPLL K21 VCCSA
PSC - VGoaa K80 Always Short
AM23 _VCCIO_SENSE P38
VCCIO_SENSE [~Avss P39 +1.0V_VCCSTG +1.0VS_VCCIO
, ¥ +1.0V_VCCSTG VSSIO_SENSE [~ —— @ JP1_PJP@
= [°] H21 2
2 nec VSSSA_SENSE [fzp
J&s VCCSA_SENSE 2 JUMP_43X79 1
= - an e o - - !
3 . Fe12vvoosrR oc! SKL-U_BGA1356 o0 ] 04U_0402 25V6
El 1 +1.2V_) X 1 | 59, . @
32 ——— .: +VCO_SA O—RE 150" 100 0402 1% gg‘ Imax :3.4 A 2
83 +1.0V_VCCST = POP option with Volume
S PSC
2 8
g
b s
2 o
3¢ L VSA_SEN- <60>
oy L VSA_SEN+ <60>
g Io
2 3
S 208
- o
+1.0V_VCCST source Imax : 0.24 A +1.0V_VCCSTG source
JP2
Always Short Hvovapmm Imax : 3.4 A + 0.04A
@ i72)
cz21 2 JP2 __PIP@ 1 +1.0V_VCCSTG
—Zl.‘—o 1.0v_veosT RV
DZ5 1U_0402_6.3V6K uzi 1OV VIN2
1, B +5VALW 6 12
' f 7 +1.0V_VCCST C PAD-OPEN1xim VIN thermal vouTt i
RB751540T1G_sopsza2 | +1OV-PRM © 2| v 38& 8 12 {> VBIAS cz8
10V VCGST EN Czz |[0.1U_0402_10V7K ] . 040 0402_10V7K
ZA A 2 A | 3 6 2 e 5
<11,57,59> SIO_SLP_S4# ) PR D OREA ON cT Rz2 cq 2g ON GND
1 - 0_0402_5% , B ‘E >
CZl syaw vBiAS s - TR 2 IS , 8 TPS22961DNYR_WSON8
A [ 4.4mohm/6A
2 2.° 9 470P_0402_50V7K +3VALW 2 5 .
22 2, &ND ~ 0402 3 2 TR=12.5us@Vin=1.05V
£ X 3
3 3 TPS22967DSGR_SON8_2X2 ©
s 2 8 1 +1.0V_VCCSTG +1.0V_VCCST
s = <11,36> SIO_SLP_S3# ), INT o)4_JvocSTGEN 2 VCCSTG_EN_R o )
3 3 A <11,22,25> SI0_SLP_S0# Y>———24 INas Rz 499K_0402_1% ! RZ4 0_0603 5%
uce - 2 cz7 —
SN74AHC1GOBDCKR_SC70-5 0.1U_0402_10V7K
DZ2 pop option with UZ1
RB751S40T1G_SOD523-2
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Main Func

CPU|

+1.0V_MPHYGT source

+1.0V_PRIM

RC174 1 A g: 2 0 0603 5%

Imax : 2.8 A

+3VALW_PCH
close UCl.Al:|219 and <100mil

+3.3V.

close UC1.AL1 and <120mil

1 2
BLM15BD601SN1D_2P

©C100
0.5P10402_50V8
RF@

LVALWY = @D a» a»

0800®

+3.3V_ALW_DSW
[)

~
IIAE'9 €090 N2
~

+1.0V_SRAM

lose UC1.V19 and <120mil

DEPARTMENT EXCEPT AS

AUTHORIZE|
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T NOR THE INFORMATION IT CONT:

+1.0V_PRIM +1.0V_PRIM +1.0V_PRIM
o} +1.0V_PRIM [}
close UC1.K17 and <120mil ?  close UC1.AB19 and <400mil PCH PWR
. close UC1.Y16 and <400mil
+3VALW_PCH
x x X x .
g g N g o g close UC1.AG15 and <120mil +3VALW_PCH +3VALW_PCH
8 © 8 © S < S < 1.5 @
Qo Qo o o ucio SKLU 33 Cloge UC1.T16 and <400mil
208 2008 2g8 298 82 ® S
3‘ 3‘ 8‘ 8‘ CPUPOWER 4 OF 4 3¢ 1,32 1,8
> > ) ) 22 82 8@
- - - - '% VCCPRIM_1PO AK15 o oy o
+—pig | VCCPRIM_1PO VCCPGPPA [FAGTS +1.8V_PRIM S 2 3 2ieg
+1.0V_MPHYGT close UCL.AF18[and <400mil VCCPRIM_1PO oohere Iy, - o )
=)
2:3 VCCPRIM_CORE VCCPGPPD ¥ +3VALW_PCH =
25| VCCPRIM_CORE VCCPGPPE [AFTg
Va1 | VCCPRIM_CORE VCCPGPPF ~Ap75 +1.8V_PRIM +3VALW_PCH
VCCPRIM_CORE VCCPGPPG [~ >————0+3VALW_PCH ? -
AL beposw_1Po VCCPRIM_3P3 V19 112 o
1.8V_PRIM <
T K17 VGeMPHYAON 1P0 VCGPRIM_1P0_T1 [ ——————0+1.0V_PRIM ! cf 52
VCCMPHYAON_1P0 ' S8
+1.0V_MPHYGT VCCATs 1P [FAAL close UC1.AAT and <400mil s
[ VCCMPHYGT_1P0_N15 209
s VCCMPHYGT_1PO_N16 VCCRTCPRIM 3p3 KT 0.3vALW_PCH *RTC*%ELL*PCH cENE® +RTC CELL § S5
p15 | VCCMPHYGT_1P0_N17 AK19 1 2 22 =
VCCMPHYGT_1P0_P15 VCCRTC_AK19 - 7 S =
s o P16 | VGCMPHYGT 1P0_P16 VCCRTG BB14 |22 ] close UCL.AK19 and <120mil Fo1997 0 0402 5% Eug
29 = K15 BB10 x = S
18 = +1.0V_AMPHYPLL g 3 d
88T 89 - O a5 | YGGAMPHYRLL PO DCPRTC aa_ Close UCLBBI0.and <120mil .. 2 _z 2
202 208 Vis - VCCCLK1 O+1.0V_PRIM | |1, 5i9
8 3 +1.0V_APLL O——————>-{ VCCAPLL_1P0 Kig S8 ©s
2 = AB17 VCCOLK2 [-2——0+1.0V_CLK2 S8 g
2 2 +1.0V_PRIM Y78~| VCCPRIM_1P0_AB17 L21 2 o =
VCCPRIM_1P0_Y18 VCCCLK3 z =
+a.av,ALw,Dsm—ﬁ VCCDSW _3P3_AD17 vecoLka N2 641.0v_CLka
VCCDSW_3P3_AD18 #1.0V_PRIM
A7 | yCeDsw _aps_AJt7 VCCOLKS |18 0+1.0V_CLKS o
AJ19 A10 T
+33V_HDA o—— A2
+1.0V_SRAM e | A ™ close UCLA10 and <120mil
+3.3V_8Plo———A9E yoespl GPP_BO/ICORE_VIDO ANt @ Torro S
. AF20 GPP_B1/CORE_VID1 [—— @ 5@
close UCL.AF20 and <400mil AE29 | \GGSRAM. 1PO 8¢
x +3VALW_PCH T19 | VCCSRAM_1P0O 2igS
a$ T30 | VCCSRAM_1PO 2
82 +1.0V_PRIM VCCSRAM_1PO S
O © - -
2 @§ +1.0V_APLLEBB Ad2 VCCPRIM_3P3_AJ21
S AK20
S VCCPRIM_1P0_AK20
close UCINI18 and <120mil N18 VCCAPLLEBB
x
13 1
H SKL-U_BGA1356 50F 20
B CC101
Sol 0.5P0402_50V8
29 2 RF@
d
p=}
_HDA +1.0V_MPHYGT +1.0V_AMPHYPLL +1.0V_PRIM +1.0V_CLK2 +1.0V_PRIM +1.0V_CLK5 +3VALW_PCH
4 close UC1.K15, UC1.L15 and.<100mil close UC1.AK17 and <120mil
RC169 1 A @ , 2 00603 6% RC170 RC171 1
- c\ose UC1.K15 and <120mil
1 1 & E $ z close UCL.L19 and <100mil H ¥ B
= N> = > &> 2= >
— cosi 2= 8$,,£3 3 3 8523
) 0.5P§0402,50va RE 2 @8‘ L, close UCLK19 and <100mil |, B! 259 2 § |28
ere e g | of 38 38 S8
> ! | | |
g ENdis 3 2 2
+1.0V_PRIM +1.0V_APLL
dlose UCL Y15 and <100mil o +1.0V_PRIM +1.0V_CLK4
1~y 2
BLM15BD601SN1D_2P RC173
1
N® . =
I close UC1.N20 and <100mil
cq — cocs3 cosz &2
5& 05P.0402_50V8 0.5P0402_50V8 o
8 2 RF@ 2 @Rf@ 282
o o8
2 S
2 S
+3VALW  +1.8V_PRIM +1.0V_PRIM
$ 1.8 1.8
88 8a B
o :‘ o :‘ o :‘
2 g 2 g 2 g
i 2 i
p=} =) p=}
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ucip SKL-U uciQ  SKLU
UCIR SKL-U
GND 10F3 GND20OF 3
GND3OF3
ATED | o vss [ BA8 Fol e Vs | 118
AT71] VSS VSS |-gasr—1 G| Vss VSS (55
AUT0 ] VSS VSS |-gag Gas| Vss VSS 5
AUT5 | VSS VSS [ -gagz—1 Gaz| Vss VSS [T
AUZ0| VSS VSS |-gage 1 Gag| Vss vss
AUz | VSS VSS [-ga77 G5 Vss vss
AU3s | VSS VSS g1 Goa | VSS Vss
AVT ] VSS VSS FBEzs 1 Gee | Vss vss
L Aves | VSS VSS FBEs0 1 Geg | VsS vss
I AVe9 | VSS VSS I"BB3a G6 | VSS VSS ['Nes
1 AV70| VSS VSS [-BE3s 1 G6o | VSS VSS [Nea
AV VSs VSS 8831 Gea | Vss VSS [p17
X vss VSS |-5E55—1 Goe | Vss VSS [pig
A vss VSS g1 Hi5 VSs VSS [pog
A vss VSS |-gag0—1 Hig| Vss VSS (57
X vss VSS |-gEgs 1 H7r] VSS VSS (RT3
A vss VSS BEe7 1 1 vss VSS (g
A vss VSS FEE70 1 13 VSS VSS |15
AWs3 | VSS VSS &7 25| VsS VSS (117
AWs6 | VSS VSS G5 Jog | VSS VSS [1g
AW25 | VSS Vvss 5| VSS vss
AWs0| VSS vss B VSS VSS (157
AWa | VSS vss B8 VSS vss
AT AWa4 | VSS vss 45| VSS VSS [i1g
A AW35 | VSS vss Jo] Vss VSS (g3
AT X vss vss 5 Vss VSS (g4
ANG: A vss vss 5] VSs VSS [~ggs
FAr A vss vss 25| VSS VSS [~gg7
A A vss vss e Vss VSS [~geg
FAr A vss vss 53| VSS VSs [g7g
AT AWag | VSS Vvss 54| VSS VSS g
A AW5T | VSS vss 551 VSS VSS (717
AT AWE3 | VSS vss 56| VSS VSS (g
AT AWEs | VSS vss 571 Vss VSS s
AT AWE| VSS vss 58] VSS VSS W
AT We | VSS vss Z5] Vss VSS wg
A AWe0 | VSS vss 71 Vss VSS [yi7
FAr AWe2 | VSS vss 17 Vss VSS [y1g
FAr AWes | VSS vss 16| VSS VSS (a0
FAr AWes | VSS vss 17| Vss VSS [ys1
A vss Vvss vss vss
A x vss vss
A vss vss
AT vss vss
AT vss vss .
A 1 BT5 ] Vs ves SKL-U_BGA1356 18 OF 20
A AR 9 8551 VSS vss
A vss VSS AR B34 | VSS vss 7 . )
Al VSS VSS AR B39 ] VSS VSS For Pre-ES Parts: Disconnect PCH CORE_VID[1:0] to the VR and fix PCH
Akie | /o2 ves a8 Baa | /o2 ves VCCPRIM_CORE voltage at 1.00 V.
ARz | VSS VSS |aR B53 | VSS vss
AK27 | VSS VSS I7AR B58 | VSS Vss ® R1: not populated
ARea | VSS VSS |-aRsg B62 | VSS vss
ARes | VSS VSS Famez—1 1 Bes | VSS vss
RKe3 | VSS VSS [“AREs 571 VSS vss ® R2, R3: populated to set VCCPRIM_CORE to 1.00V. Consult with VR vendor for
A{g ves AL E%\ vss vss appropriate values.
ALss | VSS FAr BA74 | VSS vss
AL32 | VSS [AF BA18 | VSS vss ® R4, RS (feedback resistor): populated if needed. Some VRs only support up to
AL35 | VSS N BAS | VSS Vvss N . "~
AT33] VSS VSS FaTeg—1 Ao | VSS VSS 0.95V natively with VID options. 1.00 V should be created by selecting 0.95V
4 xgg xgg [AT23 | A28 xgg xgg option and using feedback resistors to shift voltage up 50 mV. Consult with VR
a1 vss VSS e — 52 1 vss vss vendaor for appropriate values for proper VR operation while minimizing power
AL52 | VSS VSS ATz 1 Fos | VSS Vss consumption
ALBE | VSS VSS FaT4z 5A45 | VSS vss
AL3g | VSS VSS FATss 1 vss vss
ALe4 | VSS VSS aATes VsS For ES and Later Parts: Connect PCH CORE_VID[1:0] to the VR.
= SS vss [
® R1: populated
SKL-U_BGA1356 16 OF 20 SKL-U_BGA1356 17 OF 20
® R2, R3: not populated
® R4, R5 (feedback resistors): populated if needed to obtain appropriate voltage per
the updated PCH VID encoding table above. Consult with VR vendor for
appropriate values
For WRs that only support up to 0.95V natively with VID options, using R4 and R5 to
shift the voltage table up 50m\V will result in the LPM voltage output being shifted up
slightly. If the VR supports LPM voltage, the specified, lowest supportable voltage is
0.70V for optimized power consumption. With R4, R5 configured to shift from 0,95V
to 1.00V, the LPM voltage will effectively be shifted from 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
to the new voltage table.
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Main Func = DDR |

<7> DDR_A_D[0..63]
<7> DDR_A_MA[0..13]
<7> DDR_A_DQSH{0..7]

<7> DDR_A_DQsJ[0..7) +1.2V_DDR DIMM1_CONN@ v DDR
Layout Note: Layout Note: +1.2!
Place near JDIMM1.257,259 Place near JDIMML.258 DDR_A D1 ggssw v[s’gi DDR_A_DO
DDR A D5 Vss3 vss4 DDR_A D4
[el] DQO
Vsss 56
DQAS0_c DMo_n/DBIO_n
+2.5V_MEM o DQso_t V§s7 DDR_A D6
) 0.Qy-poRVTT Layout Note: DDR_A D7 vsss D06
ayout Note: Da7 VSS9 DDR A D2
Place near JDIMMI.255 DDR_A D3 VsS10 DQ2 =
2 DQ3 vssii DDR_A D12
3 3 < DDR_A D9 Vssi2 DQ12 —
< < 2 's DQ13 Vss13 DDR A D13
18 18 ‘s 89 DDR A D8 VSS14 DQ8
8 8 &9 5% Dbag VSS15 DDR_A_DQS#1
R 23 o 16 DQS1 ¢ DR A_DGST
29 22 o H 43VS DM1_n/DBI_n DQST_t
25 25 @ = DDR_A D10 Vvssi7 Vvssi8 DDR_A D15
= = 2 S DQ15 DQ14
S S s DDR A D11 Vsste Vv8s20 DDR A D14
© DQ10 patt
o » DDR_A D16 vsszt vsz2 DDR_A D21
v v "So PSe DDR_A D17 Vss23 VSS24 DDR_A D20
88 Lg% DQ17 DQ16
8° T R° DDR A DaSH2 V5525 VS526
2’3 1o DOR AT DQS2 ¢ DM2_n/DBI2_n
2 e DQS2_t vssa7 DDR_A D18
3 g DDR_A D22 V$528 DQ22 =
S = DQ23 Vvss29 DDR A D23
A DDR_A D18 VSS30 DQ18
Layout Note: — DQ19 Vss31 DDR_A_D28
Place near JDIMML Ava DDR A D24 VsS32 DQ28 —
DQ29 vsS33 DDR A D25
DDR A D29 VSS34 DQ24
Q25 0\6558335 DDR_A _DQS#3
¢ DO
+1.2V_DDR DM3_n/DBI3_n DQS3_t
=2 DDR_A D26 V583 vss38 DDR_A D31
— DQ30 DQ3 1 =
DDR_A_D30 VSS39 Vss40 DDR_A D27
- - - - - - - - DQ26 DQ27
IS IS IS IS IS IS IS IS VsS4 VsS42
"2g ["2g ["2g ["2¢ ["2g |"2¢ ["2g |'Z2sg *—gg-| CBSING GBAING (55—
8 8 8 8 8 8 8 8 VSS43 VSSa4
o= 2P T la® T lo® T a0 T o2 T a3 T o® %—g5{ CBINC CBO/NC [55—X
2 2 22 2 2 2 2 2 22 2 2 22 V5845 5S4
S S S S 5 s 5 s %—35- DQS8_c DM8_n/DBI_n/NC
7 z 7 z 7 z 7 z %55 DQs8_t 5847 o5
© © © © © © © © o1 VSS4E. CBEING [Hgp X
%193 CB2INC VSS49 oa—1
105 | VSSs0 CB7ING [0
AV o7 | CB3/NC VSS51 o8 1 DDR4_DRAMRST#
DDR A CKEO +—To] Vsss2 RESET n 199 DH A CRET DDR_DRAMRSTY <21>
<7> DDR_A_CKEO CKEO CKE1 [H19 DDR_A_CKET <
VDD1 VDD2
+1:2V_DDR <7> DDR_A_BG1 DoRABal BG1 ACT n 1% S — DDR_A_ACT# <7>
<7> DDR_A_BGO BGO ALERTn (g DDR_A_ALERT# <7>
DDR_A MA12 voDS3 DD4 30 DDR_A_MA11
DOR 21 ] A12 Al H22 TDOR_A W
E E E ] E 123 124
2 2 2 2 2 | DDR_A_MA8 725 ] VD5 VDD6 (56 DDR_A_MAS
s i's i's s i's DDR A M 127 | A8 AS 28 DDR_A VA4
& 8 8 8 8 [+ cpa7 12971 06 vong |30 B X
=8 =g g 28 T8 7~ 830U D2 2V.Y DDR_A MA3 1317 V0 08 132 DDR_A_MA2 f 1
P a8 wR 95 oF DDR_A_MAT 133 . 134 2 ROR3, { All VREF traces should |
s 25" 23% 235 |23 2 . AL EVENT W 155 o r o FoaEe O+ 2V.00R { have 10 mil trace width |
i i i i i <7> DDR_A_CLKO e 1871 Kot CKI_UNF |38 TR DDR A CLK1 <7> H |
© © © © © <7~ DDR_A CLK#0 AL 139 | coe oK1 eNF LA DDR A CLK#1 <7> b 4
VD11 VDD12
<7> DDR_A_PAR SSQJ*EA? PARITY ESS’A’MA?KJ
< <7> DDR_A BS1 — BAT A10/AP —
VDD13 VDD14
7 008 A c810 007 A G50 i oo ol [0 oon A BS) o0 850 <7+
<7> DDR_A WE# — {23 WE_n/Ata RAS_W/A16 (125 — DDR A RAS# <7>
DDR_A_ODTO voD1 DDR_A CAS#
< BORA oo o L 551 ooro cAS_nAts [Hee DORRAT DDR_A_CASH# <7>
<7> DDR_A_ CSin A13 =
159 - 760
DDR_A ODT1 161 | YODI7 v 162 P40
<7> DDR_A_ODT1 T63] ODT! corcs2 NG [ieg +V_DDR_REFA _
T65] VDD19 VREFCA [ g5 DIV CHA
TPat 167 | C1. CS3.nNC SA2 168
DDR A D36 17 7607] Y8953 VSSSe[H—1  ooRA DI °
171 72 2
DDR_A D37 73] VSS5S Vgggg 174 DDR_A D32 1 29
g
+1.2V_DDR DDA A Daskst——77 V5857 vssse 7o |8
DDR_A_DOS4 DM4_n/DBI4_n [gp ——————————O+1.2V.DDR 25
VSS59 Mgy DDR A D38 2
+3VS +3VS +3VS DQ39 54 — N
VSSel [18s 1 DDA ADSS ©
188
Vggig 190 ] DDR A D45
| 792
B N . RD7 [ o3 | DA VSSeo[Tea ! DDRADH
RD1 RD2 RD3 470.04021% DR A D40 195 oS 281 e
@ 00402 5% @ 0.0402 5% @ 0.0402 5% % VSses DO & % DDR_A_DQS#5
Ry +1.2V_DDRO————————"—537{ DM5_n/DBI5_n DAS5_t [ 50—
o o o DOR A D3 305 VSSEo VSSTO [30i—1 0 A D47
DIMM_CHA_SAO DIMM_CHA_SA1 DIMM_CHA_SA2 DDR4 DRAMRST# 2 1 — 505 I ——
RNt H_DRAMRST# <7> DDR A D42 207 YSS71 Voors 208 DDR A D46
R - 20
- - - \ DDA A Ds8 7] YSST2 VSS74 5779 0DR A DSS
RD4 RD5 RDG 213 214
0.0402_5% 00402 5% 00402 5% D o oD LLLER I L vl Vssie 7T DDR_A D49
2 TS DDR_A_DQs#s} 579 VSS77 VSS78 5501
N N ° 531 DM6_n/DBI6 n [~359—————————0+1.2V_DDR
VSSTolsae | boRADS
226
VSS81 o8 DDR A D51
DDR_A D50 $— 229 | VSS82 DQS0 (30—
—————1—531 Dast VSS83 55— DDR A D59
DDR A D57 333 VSS84 DQ60 [55s————
—————1—53 a6t VSS85 55—  DDR A D58
DDR_A DS 1337 VSS86 DQS7 |35
+V_DDR_REFA R +1.2V_DDR I w— o S paes®7 [260 1 DDR A DOSK?
a1 | ¢ RAD
+1.2V_DDR>- 22; DM7_n/DBI7_n DQS7_t Sf z
- DDR_A_D60 245_| VSS& VSS90 [5a5 DDR_A D62
RD10 247 | DQ62 DQ63 7548
20mil TK_0402_1%-D DDA A DT T oag | YASET VSSee[z0 | ODRADE
251 252
283 V5598 VSS94 52 —1
o <6.21,31,34> PCH SMBOLK () on-SMBOLK T 263 | 52" SDA [oe ‘;f#gfgfgﬁu—«» PCH_SMBDATA <8.21,31,34>
4SO VDDSPD SA0
RD9 1 2 2 0402 1% +V_DDR REFA 257 258
+2.5V_MEM 225 veei VT 528 S +0.6V_DDR_VTT
A SAT 55—
| ND1 GND2 [
©D30 RD12
0.022U_0402_25V7K 1K_0402_1%-D
- N N
o
RD11
24.9_0402_1% [OTES ADDR0206-PO0TAG2-D
DEREN_40-42271-26001RHF
o SPO7001CYOL
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3.
+1.2V_DDR
<7> DDR_B_D[0.63] A JDIMM2_CONN@ +1.2V_DDR
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Power-Up/Down Sequence

1. All the ASIC supplies must reach their respective nominal voltages within 20 ms
of the start of the ramp-up sequence, though a shorter ramp-up duration is
preferred. The maximum slew rate on all rails is 50 mV/ps.

2. It is recommended that the 3.3-V rail ramp up first.

3. It is recommended that the 0.95-V rail reach at least 90% of its nominal value

no later than 2 ms from the start of VDDC ramping up.

4. The power rails that are shared with other components on the syslem should be
gated for the dGPU so that when the dGPU is powered down (for example

AMD PowerXpress? idle state), all the power rails are removed from the dGPU.

The gate circuits must meet the slew rate requirement (such as ? 50 mV/us).
5.VDDC and VDD_CT should not ramp up simultaneously. For example, VDDC
should reach 90% before VDD_CT starts to ramp up (or vice versa).

6. For power down,

the ramp-up is
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Table 3-21 Resistor Divider Lookup T

For AMD R17M-M2-50 VRAM Only

R pu (Q) | R pd(Q) | Bits [3:1] Memory D 4GbR3P/N___ Vendor Configuration Size
NC 4750 000 000 SAOOO0STTIL ~ SAMSUNG S IC D5 128M32 KAGA1325FE-HC28 FBGA A31l  2GB
8450 2000 001 110 SAQ000BHQIL  Hynix SIC D5 128M32/3G H5GCAH24AIR-ROC A31!  2GB
4530 2000 010 111 SAO0009E31L Micron SIC D5 128M32 EDWA4032BABG-70-F-RA31!  2GB
6980 4990 011
4530 4990 100 Memory ID 8Gb R3 P/N Vendor Configuration Size
3240 5620 101
000 SA000092DIL  SAMSUNG S IC D5 256M32 K4G80325FB-HC28 FBGA A31! 4GB
3400 10000 110
110 SAO000SULIL  Hynix S1C D5 256M32 HSGC8H24MIR-ROC BGA A31! 4GB
S LE e 111 SA00009TVIL Micron SIC D5 256M32 MT511256M32HF-70:A A31! 4GB
Note: 0402 1% resistors are required.
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