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GPU DDR4
EEEN
VRAM(GDDRS) *4/8 NV DDRA 1866/2133MAz Channel & 4GBGE
. NI6S-GTR(18W) / "BCIe x 4 EEEN SODIMM A
2GB /4GB (daul Rank) N16S-GMR(16W) = T =
Intel CPU Py
DIS on board EEENE
. Skylakc- U DDR4 1866/2133MHz Channel B
Dali Only J Kabviake - EERENE
[t s e et et e e e e et e e e s s, i
H 42mm X 24mm
i VGA Conn. vea | DP to VGA Translator H;&m BGAI356
) H
H RTD2166 ' 28W (UMA only)
emmmimimmmimimimimimimimimimimmmmmmmmmmmimimmoimees 15W UMA&DIS) AN 10/100/1000
PCIe x 1 4 N RJ45
RealTek RTLSIIIH N Conn.
HDMI Vl.4a DIl
PCH-LP ' ;
17077 1567 Ia'slzfglzz;aﬂ/l.lfam Wire USB2.0 x 1 H :Dall only
. . — 3.0 ports H M
(FHD) eDP Wire High Audio letm e im i imimimcme '
Ziz;lpanx PCIe x 1 NGFF WLAN
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12C xI12
|
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(2CH  2W/40hm) CODEC { L
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ALC3246-CG “SMBUS Thermal
NCT7718W
MIC_IN/GND
Touch USB2.0 x
TE R/T Screen
Universal Jack -
Left side TSB3 0 & [ | |
Port 1 (USB3.0,
(U5B3.0 R — PWM FAN
57—\ Flash ROM e
SPI . KB
250128 FVSIQ
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( ) USB2.0 USB PowerShare USB2.0 x 1 T2C Precision Touchpad
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i | Port2(USB2.0) USB2.0 x 1 Wire
: i CardReader
oo o o .- SD 3.0 SD Cardslﬂt
Astro Onl Wire USB2.0 x 1 N
y Dali Only V| Realtek NV
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POWER STATES
Signal SLP | SLP | SLP | ALWAYS| SUS RUN CLOCKS USB PORT# DESTINATION USB3.0 SSIC PCIE SATA DESTINATION
State s3# | s4# | S5# | PLANE | PLANE | PLANE
1 USB3.0 Port0 USB3.0-1 USB3.0 Port0
S0 (Full ON) / MO HIGH | HIGH [ HIGH §  ON ON ON ON 2 USB3.0 Portl USB3.0-2 | ssic-1 USB3.0 Portl
3 (Suspend to RAM) / M3 cow D hieh | Hen B on oN OFF OFF 3 USB3.0 Port2 (IO Board) USB3.0-3 | SSIC-2 USB3.0 Port2 (10 Board)
° 4 USB2.0 Port0 USB3.0-4 N/A °
S4 (Suspend to DISK) / M3 Low jf Low J HiGH | ON OFF OFF OFF
5 HD CAM USB3.0-5 PCIE-1 GPU
S5 (SOFT OFF) / M3 LOW jj LOW j§ LOW ON OFF OFF OFF 6 Card Reader USB3.0-6 PCIE-2 GPU
G3 off | oFf | oFf | oFF OFF OFF OFF U Touch Screen PCIE-3 GPU
8 BT PCIE-4 GPU
9 Finger Printer PCIE-5 WLAN
g 10 N/A PCIE-6 GLAN B
PCIE-7 [ SATA-O SATA HDD
PM TABLE
PCIE-8 || SATA-1 N/A
+RTC_CELL +1.0V_PRIM +1.0V_VCCST +1.0VS_VCCIO
+RTC_VCC +1.0V_MPHYPLL | +1.2v_DDR +1.0V_VCCSTG PCIE-S N/A
+3VLP +5VALW +2.5V_MEM +VCC_GT PCIE-10 N/A
power +19VB +3VALW +3VALW_PCH +VCC_SA
plane +3.3V_ALW_DSW +VCC_CORE PCIE-11 | SATA-1% N/A
. +1.8V_PRIM +GPU_CORE PCIE-12 | SATA-2 SATA SSD R
+5VS
+3VS
State +1.8VS
+0.6V_DDR_VTT
S0 ON ON ON ON -
| | |
$4885 / AC ON ON OFF OFF
$4885 / DC ON OFF OFF OFF
5 s
Board ID & Model ID table
Item | Pull-down(K ohm) | Pull-up (K ohm) Voltage Board ID/Model ID
1 100 10.0 3.000 EVT( X00)
2 100 13.7 2.902 DVT1( X01)
3 100 17.8 2.801 DVT2( X02)
7 4 100 22.1 2.703 pilot( AOO) B
5 100 27.0 2.598
6 100 32.4 2.492
7 100 37.4 2.402
100 49.9 2.201
9 100 57.6 2.094
R 10 100 64.9 2.001 R
11 100 73.2 1.905
12 100 82.5 1.808
13 100 93.1 1.709
Compal Electronics, Inc.
14 100 107.0 1.594 Ll 2
Port assignment
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RT8207PGQW

PIP200

CPU PWR (PU200) +1.2VP l%l +1.2V_DDR |
o e -
Peripheral Device PWR y TPS22961 10_SLP s
2o N S o svep F'JP?N; +0.6V_DDR VT | +1.0V_VCCSTG_C = +1.0VS_VCCIO
JOMP
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( ) (R5232) +TPAN_VDD
USB_EN#
rriog [SYB286BRAC %' T H +ussao_vccc| Oohm 0805 P
(PU100) (R5601) .
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1k ohm 2.2k ohm
SKL-U Tohm +3VALW_PCH 22k o +3Vs
R7 253
SMBCLK _ % scL
R8 Qc2 54 DIMMA
SMBDATA MBDATA . DMN66D 4acu:smmm—. ._P_CH:SM.B.DAI— SDA DDR4
SMBus Address: 000
253 R
PCH SMRBCIK SCL
Ro 1 ohm ® - DIMMB
SMLOCLK MIO SMBCIK 254
o eon . PCH_SMBDAT. SDA DDR4
SMLODATA MLQ_SMBDAT N +3VALW_PCH SMBus Address: 010
DIS,
1k ohm 2.2k oCL;\)m 30
. PCH_SMRBCIK scL
DP to VGA
DIS, 29
1K ohm +3VALW_PCH e —O +3VS_DGPU_AON . bCH_SMROAT SOA  RTD2166
SMBus Address: 0x64/0x65 & 0x68/0x69
W3 D9
4. . Lessn SMBCLK PCH_SMBCLK. ! scL [
v3 Qv2 D8 dGPU = TES
SML1CLK DMNG65D | 12cs_sn. Int. thermal 4
SMBDATA PCH_SMBDAT SDA LNG2DMTH
SML1DATA SMBus Address: 0x96 / Ox9E
U6 u7
12C_SDA_TP (NON-Ds3)
12C_SCL_TP ¢
- || 2.2k ohm
SCt Thermal
GPU_THM_SMRBCLK Q2601 NCT7718W
L] DMN66D _SMI1 | SDA . :
oL THM_SMARAT [ SMBus Address: 1001100xb (x is R/W bit)
12 11 “
SMB02_CLK SMB02_ DATA 4.7k ohm 28k o |
KBC 4.7k ohm O +3VS TP_VDD
MEC 1404
3
12C_SCl_TP 12C_SCl_TP_Q
Q6501 5
12C_SDA_TP. DMN66D Lfsha 1.0
® ® .| TP Conn °
4.7k ohm CIK TP SIO
,
DAT_TP_SIO
4.7k ohm TP_VDD SMBus Address: $2C
78
GPIO114 CIK TP SIO
79
GPIO115 DAT_TP_SIQ .
4.7k ohm [
+3VALW_EC
100 ohm 4
SMBO1_CLK & SCL
SMBO1_DATA f§ 8 100 ohm s| BATT CONN
M—F, _ _ SDA
SMBus Address: 0x01
0.0hm 3 R
SDA Charger
0 ohm 4 ISL95521HRZ-T}
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o

RE439

2 4 SDVO_SCLK
NN S
R1Z8 2 %RAB10_bist

e AN

T0K_0402_5%

1 DDPC_SDATA

2
RC1122

2.2K_0402_5%

[26]
[26]

+1.0VS_vCCIO

[26] CPU_DP1_N2
[26] CPU_DP1_P2
[26] CPU_DP1_N1
[26] CPU_DP1_P1
[26] CPU_DP1_NO
[26] CPU_DP1_PO
[26] CPU_DP1_N3
[26] CPU_DP1_P3

[33] SOC_DP2_NO
[33] SOC_DP2_P0
[33] SOC_DP2 N1
[33] SOC_DP2_P1

ES55
F55
E58

F53
G53

G56
C50

C52
D52

oY=l b2

SDVO_SCLK L13

Sovo-sex PR o w——
SDVO_SDATA =

7

DDPC_SDATA ',}ﬁ

N1

N1Z|

o_RC2 1 2 249 0402 1% EDP_COMP  Es5p

COMPENSATION PU FOR eDP

CAD Note:Trace width=20 mils ,Spacing=25mil,

Max length=100 mils.

uciA SKLU
C47
DDI1_TXN[0] EDP_TXN[0] &z EDP_TX0_DN [25]
DDI_TXP[0] EDP_TXP[0] Bz EDP_TX0_DP [25]
DDI_TXN[1] EDP_TXN[1] &5 EDP_TX1_DN [25]
DDI_TXP[1] EDP_TXP[1] [ 44 EDP_TX1_DP [25]
DDI_TXN[2] EDP_TXN[2] [B45
DDI_TXP[2] EDP_TXP[2] &47
DDI_TXN[3] EDP_TXN[3] 847
DDI_TXP[3] EDP_TXP[3]
DDI2_TXN[0] oI EDP EDP_AUXN E:g:éé ;; EDP_AUX_DN  [25]
DDI2_TXP[0] EDP_AUXP EDP_AUX_DP [25]
DDI2_TXN[1] 0
DDI2_TXP[1] EDP_DISP_UTIL [
DDI2_TXN[2] G50
DDI2_TXP[2] DDI1_AUXN [—gsq
DDI2_TXN[3] DDI_AUXP (g8 SOC_DP2_AUXN
DDI2_TXP[3] DDI2_AUXN mg; SOC_DP2_AUXN [33]
DDI2_AUXP g SOC_DP2_AUXP [33]
DISPLAY  SIDEBANDS DDI3_AUXN [F4g
DDI3_AUXP [—

GPP_E18/DDPB_CTRLCLK
GPP_E19/DDPB_CTRLDATA

GPP_E20/DDPC_CTRLCLK
GPP_E21/DDPC_CTRLDATA

GPP_E13/DDPB_HPDO
GPP_E14/DDPC_HPD1
GPP_E15/DDPD_HPD2
GPP_E16/DDPE_HPD3

EDP_RCOMP

GPP_E22/DDPD_CTRLCLK
GPP_E23/DDPD_CTRLDATA

GPP_E17/EDP_HPD

EDP_BKLTEN
EDP_BKLTCTL

10F 20 EDP_VDDEN

I HDMI_HPD  [26]
T5 CRT_HPD [33]
5 SIO_EXT_SMI#  [22]

{EDP_HPD [25]
R12 L_BKLT_EN_EC

R X LBKLTENEC [22
O3 LBKLT.CTRL [25]
) EDP_VDD_EN [25]

SKL-U_BGA1356

SKL-U Ballout Rev0.71 & INTEL symbol Rev1.0

.altech1.ru

SKL_ULT

uctl
csl-2

Q CSI2_DNO CSl2_CLKNO §§
Cag | CSI2_DPO CSI2_CLKPO (&3
Das | CSI2_DN1 CSI2_CLKN1 835
ca8 | CsI2_DP1 CSl2_CLKP1 9
D3& | CSI2_DN2 CSI2_CLKN2 59
A38 | CSI2_DP2 CSI2_CLKP2 [&5g
B38| CSI2_DN3 CSI2_CLKN3 [5g

Csl2_DP3 CSI2_CLKP3

CSl2_COMP o

g t Csi2_ona CSl2_COMP g? — 2100 04021
Ca5| Csl2_DP4 GPP_D4/FLASHTRIG >> WLAN_RADIO_DIS#  [29]
D35 | CSI2_DN5

CSI2_DP5 Emmc
Q CSI2_DN6 2
A33 | CSI2_DP6 GPP_F13/EMMC_DATAQ "
B33 ] CSI2_DN7 GPP_F14/EMMC_DATA1 3

Csl2_DP7 GPP_F15/EMMC_DATA2 3
A29 GPP_F16/EMMC_DATA3 1
B25 | CSI2_DN8 GPP_F17/EMMC_DATA4 2
C25| CSI2_DP8 GPP_F18/EMMC_DATAS 4
D28 | CSI2_DN9 GPP_F19/EMMC_DATA6 1
A5 CSI2_DP9 GPP_F20/EMMC_DATA7

CSI2_DN10
E CSI2_DP10 GPP_F21/EMMC_RCLK §
D25 | CSI2_DN11 GPP_F22/EMMC_CLK [~&pj

CSI2_DP11 GPP_F12/EMMC_CMD

AT1 EMMC_RCOMP 4
EMMC_RCOMP
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DEL
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1
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DDR4, Ballout for B2B(Interleave)

ucie SKLU
DDR_A_CLK#0
DDR_A_D[0..15K< D)= DDR_A DO AL71 DDRO_CKN([0] ﬁ$§§ A
AL AL6s | DDR0_DQI0] DDRO_CKP[0] —AUss —DDRA_CLRHT DDR_A_CLK(
— DDR_A_DZ ANes | PDRO_DQ[1] DDRO_CKN[1] [FAT55 —DDR_A_CLRKT R_A_CLK#1 [18]
—DDR_A_D3 ANgo | PDRO_DQI2] DDRO_CKP[1] -—————————)> DDR_A CLK1 [1§]
DDR-A_D4—Ar70 | DDRO_DQ[3] BAs6 DDR_A_CKEO
—DDRA D5 Argg | DDRO_DQ[4] DDRO_CKE[0] [~Basg A ; DDR_A_CKEO [18]
—DDR A D5 An7o | DDRO_DQ[5] DDRO_CKE[1] [~Awb6 DDR A CKEZ 2 _DDR A CKE1 [18]
DDR A D7 —AN77 | DDRO_DQI6] DDRO_CKE[2] [“Ays5 DDR A CREs @ PAD~D @T3
DDRA_D8 —AR70 | DDRO_DQ[7] DDRO_CKE[3] @ PAD-D @T4
—DDR A DY AaRps | DDRO_DQ[8] AU45  DDR_A_CS#0
DDRADTO Au74 | DDRO_DQI9)] DDRO_CS#(0] [~AUz3 A DDR_A_CS#0 [18]
——DDRA_DTT augs | PDRO_DQ[10] DDRO_CS#{1] [FAT45 DDRAODTo——02 DDR_A_CS#1 [18]
——DDRA_DT2 ar77 | DDRO_DQ[11 DDR0_ODT[0] [~AT43 DDRAODTT 0 DDR_A_ODTO [18]
—DDR_A_DT3 ARe | DDRO_DQ[12] DDRO_ODT[{] -=—————————)> DDR_A_ODT1 [1§]
DDR_A_DT4—Ay70 | DDRO_DQ[13] BA51 DDR A MAS
—DDRA_DT5 AUgg | DDRO_DQ[14] DDRO_MA5)/DDRO_CAA[0)/DDRO_MA[5] [~Bgs7 AT DDR_A_MA5 [18]
DDR_A_D[16..31K< )=\\—DDR A D16 gggs | DDRO_DQ[15 DDRO_MA[9)/DDR0O_CAA[1)/DDRO_MA[9] [~Bas> —DDR A MAG 0 DDR_A_MA9 [18] [19]
—DDR A DT7 Awes | DDRO_DQ[16}/DDR0_DQ[32] DDRO_MA[6J/DDRO_CAA[2J/DDRO_MA[6] [Ayzs DDR A MAS 00 DDRAMAG [18]
—DDR A DTS Awe3 | DDRO_DQ[17)/DDR0_DQ[33] DDRO_MA[8J/DDRO_CAA[3]/DDRO_MA[8] [“awas DDR AMAT —00 DDRAMAS [18]
——DDR A DT9 Ayg3 | DDRO_DQ[18)/DDR0_DQ[34] DDRO_MA([7J/DDRO_CAA[4/DDRO_MA[7] [~Ayss —DDR A BGU 0 DDR_AMA7 [18]
——DDR A D20 gags | DDRO_DQ[19)/DDR0_DQ[35] DDRO_BA[2J/DDR0_CAA[5/DDRO_BG[0] [~Ayys4 DDR_A_MAT A 1]
——DDRA_D2T Aygs | DDRO_DQ|20/DDR0_DQ[36] DDRO_MA([12)/DDRO_CAA[B]/DDRO_MA[12] [~gasz —DDRAMATT DDR_A_MA12 [18]
——DDR A D22 Bags | DDRO_DQ[21)/DDR0_DQ[37] DDRO_MA[11]/DDRO_CAA[7J/DDRO_MA[11] [-BAg5—DDRAACTE— DDR_AMA11 [18]
——DDR A D25 Bags | DDRO_DQ[22)/DDR0_DQ[38] DDRO_MA[15/DDRO_CAA[B]/DDRO_ACT# Payes —DDRABGT 2 DDRAACT# [18]
——DDR A D24 Bag7 | DDRO_DQ[23)/DDR0_DQ[39] DDRO_MA[14)/DDRO_CAA[9/DDRO_BG[1] DDR_A BG1 [18]
—DDR A D75 Aweq | DDRO_DQ[24)/DDR0_DQ[40] AU46  DDR_A_MA13
—DDR A D26~ ggsg | DDRO_DQ[25)/DDR0_DQ[41] DDRO_MA[13)/DDRO_CAB[O/DDRO_MA([13] [~AUzg DDR A CAST Q0 DDR_A MA13 [18]
—DDR A D27 Aywsg | DDRO_DQ[26}/DDR0_DQ[42] DDRO_CAS#/DDRO_CAB[1}/DDRO_MA[15] [~aT45 DDR A WEF 0 DDR A CAS# [1g]
—DDR A D8~ ggei | DDRO_DQ[27)/DDR0_DQ[43] DDRO_WE#/DDRO_CAB[2J/DDRO_MA([14] [~AU50 DDR A _RASH A WE# [18]
——DDR A D29 Aygi | DDRO_DQ[28)/DDR0_DQ[44] DDRO_RAS#/DDRO_CAB(3J/DDRO_MA[16] [~aGsy DDR A BSU
—A_D30 A5 | DDRO_DQ[29)/DDRO_DQ[45] DDRO_BA[0J/DDRO_CAB[4/DDR0_BA[0] [ays] DDR ARz
DORA_D3T Ayse | DDRO_DQ[30)/DDRO_DQ[46] DDRO_MA[2J/DDRO_CAB([5)/DDRO_MA[2] ATzg— DDR A BST
DDR_A_D[32.47] < )= DORA_D3Z A DDRO_DQ[31)/DDRO_DQ[47] DDRO_BA[1J/DDRO_CAB[6}/DDRO_BA[1] [AT50—DDRAMATO
DORA D33 A DDRO_DQ[32/DDR1_DQ[0] DDRO_MA[10)/DDRO_CAB[7}/DDRO_MA[10] [~ggsyDDR_A_MAT
DORAD3 A DDRO_DQ[33)/DDR1_DQ[1] DDRO_MA[1)/DDRO_CAB[8)/DDRO_MA[1] Aysg—DDR AR
DDRA_D35 A DDRO_DQ[34]/DDR1-DQ[2] DDRO_MA[0J/DDRO_CAB[9)/DDRO_MAI0] [~5ASp DDR A_MAS
—DDR A D35~ gg3g | DDRO_DQ[35)/DDR1_DQ[3] RO_MA[3] B8y DDR AMAZ 00 DDR_AMA3 [1g]
~A-D37 BA39 | DDRO_DQ[36)/DDR1_DQ[4] DDRO_MA[4] [——>———————)> DDR_A_MA4 [18]
DDR A D38 gA37 | DDRO_DQ[37)/DDR1_DQ[5] AM70  DDR_A_DQSH0
—A-D39 37 | DDRO_DQ[38]/DDR1_DQ[6] DDRO_DQSNI0] [~Anigg A DDR_A_DQS#0 [18]
—DDR_A_D40 Ayas | DDRO_DQ[39)/DDR1_DQ[7] DDRO_DQSP[0] ~ATgg —DDR_A_DUSHT DDR_A_DQS0 [18]
DDRAD4TAyya5 | DDRO_DQ[40}/DDR1-DQ[8] DDRO_DQSN[1] [~AT7p DDRADGST 0 DDR_A_DQSH# [18]
DDRAD42~ Ay33 | DDRO_DQ[41)/DDR1_DQ[9] DDRO_DQSP[1] [~gAg4—DDRA_DTSY: DDR_A_DQS1  [1§]
DDR—A-D43 Awa3 | DDRO_DQ[42)/DDR1_DQ[10 DDRO_DQSN[2)/DDR0_DQSN[4] [~Aygz—DDRADQ DDR_A_DQS#2 [18]
At BB35 | DDRO_DQ[43)/DDR1_DQ[11 DDRO_DQSP[2]/DDRO_DQSP[4] ~aygp —DDRA_DQS#3? DDR_A DQS2 [18]
~A D75 BA3s | DDRO_DQ[44]/DDR1_DQ[12 DDRO_DQSN[3J/DDRO_DQSNI5] 5 18]
DDR A D25 gA33 | DDRO_DQ[45)/DDR1_DQ[13 DDRO_DQSP[3)/DDRO_DQSP[5] 5
~A-D27Bg33 | DDRO_DQ[46)/DDR1_DQ[14 DDR0_DQSN[4/DDR1_DQSN[0] & AL
DDR_A_D[48..63]< 2™ N\—DDR A D28 Ay37 | DDRO_DQ[47)/DDR1_DQ[15 DDRO_DQSP[4)/DDR1_DQSP[0] & DDR_A DQS4  [18]
DORA D49 Aw37 | DDRO_DQ[48]/DDR1_DQ[32) DDR0_DQSN[5)/DDR1_DQSN[1] [ DDR_A DQS#5 [18]
DORA D50 Ayz9 | DDRO_DQ[49]/DDR1_DQ[33) DDRO_DQSP[5]IBDR1_B@SP[ DDRJA_DQS!
——DDRA_D5T Awag | PDRO_DQ[50//DDR1_DQ[34] DDRO_DQSN[6 SN[ DR A DQSH#
——DDR-A_D52 gg37 | PDRO_DQ[51)/DDR1_DQ[35] DDRO_DQSP[6] _DQS6
——DDRA_D55 Ba37 | PDRO_DQ[52)/DDR1_DQ[36] DDR0_DQSN[7] _DQSH
—A-D5%—BAz9 | DDRO_DQ[53)/DDR1_DQ[37 DDRO_DQSP[7]
—DDR A D55 gg2g | DDRO_DQ[54)/DDR1_DQ[38
—DDR A D55 Ay57 | DDRO_DQ[55)/DDR1_DQ[39 DDRO_ALERT# - DDR_A_ALERT#
—DDR_A_D57 Awo7 | DDRO_DQ[56/DDR1_DQ[40 DDROPAR — DDR_A_PAR [18]
—DDR A D58~ Ay25 | DDRO_DQ57)/DDR1_DQ[41 AY67
——DDR A D59 Awas | DDRO_DQ[58)/DDR1_DQ[42] DDR_VREF_CA [aygg——O*V_DDR_REFA_R
——DDRA D60~ ggg7 | DDRO_DQ[59)/DDR1_DQ[43 DR CH A DDRO_VREF_DQ [gap7
A BA27 | DDR0O_DQ[60)/DDR1_DQ[44] DDR1_VREF_DQ [~ 0+V_DDR REFB_R
——DDRA D62 gAz5 | DDRO_DQ[61)/DDR1_DQ[45 AW67 DDR_VTT_CNTL
—DDR_A_D63 Bp25 | DDRO_DQ[62)/DDR1_DQ[46 DDRVTT CNTL [—
| DDR0_DQ[63]/DDR1_DQ47]

SKL-U_BGA1356

20F 20

DDR_A_CLK#0 [18] [19] DDR_B_D[0..15] << D)=
R_A_CLKO [18]

DDR_B_D[16..31K )=

[19] DDR_B_D[32.47K< D)=

(149l bR@ B_D[48.63] <K

[18) DDRO_PAR,DDRO_ALERT# for
DDR4

Buffer with Open Drain Output For VIT power control

+1.2V_DDR
3vs

¢

DDR_VTT_CNTL

GND
74AUP1GO7GW_TSSOP5

¥
1U_0402_16V7K 2 || 1_ccs7 ?
I -
uci14 RC123
o
e vee 100K_0402_5%
2 A ~

3 Y

>> 0.6V_DDR_VTT_ON [39]

SKL-U

ucic

DDRB.D0  AFgs

DORB-DT—Are4 | DDR1_DQ[0JDDRO_DQ[16] DDR1_CKN[0]
DDR1_DQ[1J/DDRO_DQ[17] DDR1_CKN[1]
DDR1_DQ[2J/DDRO_DQ[18] DDR1_CKP[0]
DDR1_DQ[3J/DDRO_DQ[19] DDR1_CKP[1]
DDR1_DQ[4J/DDRO_DQ[20]
DDR1_DQ[5)/DDRO_DQ[21] DDR1_CKE0]
DDR1_DQ[6J/DDRO_DQ[22] DDR1_CKE[1]
DDR1_DQ[7J/DDRO_DQ[23] DDR1_CKE[2]
DDR1_DQ[8J/DDRO_DQ[24] DDR1_CKE[3]
DDR1_DQ[9)/DDRO_DQ[25]
DDR1_DQ[10/DDRO_DQ[26 DDR1_CS#[0]
DDR1_DQ[11}/DDR0_DQ[27 DDR1_CS#[1]
DDR1_DQ[12}/DDR0_DQ[28 DDR1_0DT(0]
DDR1_DQ[13}/DDR0_DQ[29 DDR1_ODT[1]

DDR1_DQ[14]/DDRO_DQ[30]
DDR1_DQ[15]/DDR0_DQ[31
DDR1_DQ[16]/DDR0_DQ[48]
DDR1_DQ[17}/DDRO_DQ[49)

DDR1_MA[5)/DDR1_CAA[0J/DDR1_MA[5]
DDR1_MA[9)/DDR1_CAA[1J/DDR1_MA[9]
DDR1_MA[6)/DDR1_CAA[2/DDR1_MA[6]

DDR1_DQ[18)/DDR0_DQ[50] DDR1_MA[8)/DDR1_CAA[3)/DDR1_MA[8]
DDR1_DQ[19)/DDR0_DQ[51 DDR1_MA[7/DDR1_CAA[4J/DDR1_MA[7]
DDR1_DQ[20)/DDR0_DQ[52 DDR1_BA[2J/DDR1_CAA[5}/DDR1_BG[0]
DDR1_DQ[21)/DDR0_DQ[53 DDR1_MA[12)/DDR1_CAA[6}/DDR1_MA[12
DDR1_DQ[22)/DDR0_DQ[54, DDR1_MA[11)/DDR1_CAA[7}/DDR1_MA[11

DDR1_DQ[23)/DDR0_DQ55, DDRA_MA[15)/DDR1_CAA[8)/DDR1_ACT#

DDR1_DQ[24]/DDRO_DQ[56] DDR1_MA[14]/DDR1_CAA[9}/DDR1_BG[1]

DDR1_DQ[25)/DDR0_DQ[57]

DDR1_DQ[26]/DDRO_DQ[58]

| DDR1_MA[13)/DDR1_CAB[O}/DDR1_MA[13]
DDR1_DQ[27)/DDRO_DQ[59)

DDR1_CAS#/DDR1_CAB[1/DDR1_MA[15

DDRO_DQ[60 DDR1_WE#/DDR1_CAB[2J/DDR1_MA[14

DDR1_DQ[29)/DDR0_DQ[61 DDR1_RAS#/DDR1_CAB[3/DDR1_MA[16]

DDR1_DQ[30)/DDR0_DQ62) DDRA1_BA[0/DDR1_CAB[4J/DDR1_BA{

DDR1_DQ[31)/DDR0_DQ[63 DDR1_MA[2)/DDR1_CAB[5//DDR1_MA[2]

DDR1_DQ[16 DDR1_BA[1J/DDRT_CAB[6J/DDR1_BA[1

DDR1_DQ[33)/DDR1_DQ[17] DDR1_MA[10/DDR1_CAB[7}/DDR1_MA[10

DDR1_DQ[34]/DDR1_DQ[18] DDR1_MA[1)/DDRT_CAB[8/DDRT_MA[1

DDR1_DQ[35]/DDR1_DQ[19) DDR1_MA[0)/DDR1_CAB[9)/DDR1_MA[0]

DDR1_DQ[36]/DDR1_DQ[20] DDR1_MA3]

DDR1_DQ[37)/DDR1_DQ[21 DDR1_MA[4]

DDR1_DQ[38)/DDR1_DQ[22]

DDR1_DQ[39]/DDR1_DQ[23) DDR1_DQSN[0JDDR0_DQSN[2]

DDR1_DQ[40}/DDR1_DQ[24) DDR1_DQSP[0}/DDRO_DQSP(2]

DDR1_DQ[41)/DDR1_DQ[25] DDR1_DQSN[1)/DDR0O_DQSNI3]

DDR1_DQ[42)/DDR1_DQ[26] DDR1_DQSP[1)/DDRO_DQSP[3]

DDR1_DQ[43)/DDR1_DQ[27] DDR1_DQSN[2]/DDR0O_DQSNI6]

DDR1_DQ[44)/DDR1_DQ[28] DDR1_DQSP[2)/DDR0_DQSPI6]

DDR1_DQ[45]/DDR1_DQ[29) DDR1_DQSN[3J/DDR0_DQSN[7]

DDR1_DQ[46]/DDR1_DQ[30]
DDR1_DQ[47)/DDR1_DQ[31

DDR1_DQSP[3}/DDR0_DQSP(7]
DDR1_DQSN[4J/DDR1_DQSN(2]
DDR1_DQSP[4]/DDR1_DQSP(2]

DDR1_DQ[49)] DDR1_DQSN[5/DDR1_DQSN[3]
DDR1_DQ50] DDR1_DQSP[5}/DDR1_DQSP(3]
DDR1_DQ51 DDR1_DQSN[6]
DDR1_DQ52] DDR1_DQSP[6
DDR1_RQI[53] DDR1_DQSN[7]
DR1_B@[54] DDR1_DQSP[7
DDR1_DQ[55
DDR1_DQ[56 DDR1_ALERT#
DDR1_DQ[57 DDR1_PAR
DDR1_DQ[58 DRAM_RESET#
DDR1_DQ[59) DDR_RCOMP[0]
DDR1_DQ[60) DDRCH-B DDR_RCOMP[1]
DDR1_DQ61 DDR_RCOMP[2]

DDR1_DQ[62
DDR1_DQ[63

SKL-U_BGA1356 30F20

DDR4 COMPENSATION SIGNALS

SM_RCOMPO s

2121 0402 1%

SM_RCOMP1 Rpog

2_80.6_0402 1%

SM_RCOMP2 pe7

2100 0402 1%

CAD Note:
Trace width=12~15 mil, Spacing=20 mils
Max trace length= 500 mil

DEL

DDR_B_CLK#0
:mg B DDR_B_CLK#0 [19]

[AP45 DDR_B_CLRKO DDR_B_CLK#1  [19]

[AP46  DDR_B_CLKT DDR_B_CLKO [19]

[—————————)) DDRB_CLK1 [19]

DDR_B_CKEO
ﬁﬂgﬁ B ;; DDR_B_CKEO [19]

[AN: DDRB-CKEZ ), [DDRB_CKE1 [19]
AP53 B PAD~D @T5

@ PAD~-D @T6

DDR_B_CS#0
2335 B DDR_B_CS#0 [19]

FBAzz DDRB-ODTO——00 DDR B CS#1 [19]

AW4z DDR_B_ODTT—2 DDR B_ODTO [19]

f——————————) DDRB_ODT1 [19]

DDR_B_MA5
ﬁ;gg B DDR_B_MA5  [19]
DDR_B_MA9  [19]
DDR_B_MA6  [19]
DDR_B_MA8  [19]
DDR_B_MA7 [19]
DDR_B_BGO  [19]
DDR_B_MA12 [19]
DDR_B_MA11 [19]
DDR_B_ACT# [19]
DDR_B_BG1 [19]
DDR_B_MA13
E@ﬁg B DDR_B_MA13  [19]

FAva4 DDRB-Wer 00 DDRB_CAS# [19]

[FAW44—DDRB-RASH—00 DDRB_WE# [19]

BB44 DDRBBSU—0 DDRB_RAS# [19]

Av47TDDRB-MAz—0 DDR B BSO [19]

FBAZs DDR B BST 00 DDR B MA2 [19]

"AWa46 DDR_B_MATO—? DDR_B_BS1 [19]

AvVa6 —DDR DDR_B_MA10 [19]
BAZ DDR_B_MA1 [19]
8B4 DDR_B_MAO  [19]
BA DDR_B_MA3  [19]
DDR_B_MA4  [19]
2,2 DDR_B_DQS#0  [19]
AGH: DDR_B_DQSO0  [19]
AT DDR_B_DQS#1 [19]
ARG B DDR_B_DQS1 [19]

ARGE DDR B Dasz—? DDR B DQS#2 [19]

AReT DDR B DUS#Q) DDR B DQS2  [19]

[AR60 DDR_B_DUS3 ¢ DDR B DQS#3 [19]

[AT3g DDR B-DGS7aoy DDR B_DQS3  [19]

AR38 DDR B DUSH DDR_B_DQS#4  [19]
AT32 DDR B_DOSH DDR_B_DQS4  [19]
AR32 DDR B DUSS DDR_B_DQS#5  [19]
AR25 DDR_B_DUS#5 DDR_B_DQS5  [19]
AR27 DDR B DUSE DDR_B_DQS#6  [19]
AR DDR_B_DOSH DDR_B_DQS6  [19]
A DDR-B_DW: DDR_B_DQS#7 [19]

DDR_B_DQS7 [19]
AN43 DDR_B_ALERT#

Papa DDR_B_ALERT# [19]
AT13 H DRAVRSTH DDR_B PAR  [19]
ART V-RCOMPO H_DRAMRST#  [7,18]
AT1 WRCOMPT
AUT V—RCOMP:

DDR1_PAR,DDR1_ALERT# for DDR4
H_DRAMRST#
>> H_DRAMRST# [7,18]
o
c
1 £z
ESD@ g:
S
239
<
3
X
?
o
place cap near DRAM RESET# PIN

CONFIDENTIAL/PROPRIETARY
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+3VDSP\ SPI_MOSI= SPI_IO0 +%;/S
SPI_MISO= SPI_I01
PCH EDS R0.7 p.235~236 1 Qc2a
1 2 PCH_SPI D2 UCIE SKLu | DMNB6DOLDW-7_SOT363-6
RC30 TK_0402_5% R
PCH_SPI_CLK AV: SMEUS, SMLINK SMBCLK 6 1 < >> PCH_SMBCLK  [18,19,27,33]
PCH_SPIDT AW3_| SPI0_CLK R7 _ SMBCLK “l aczs SMB -> DDR,CRT,FFS
PCH-SPIDO AV3 | SPIO_MISO GPP_CO/SMBCLK "Rg—SVBDATA ——  DMNB6DOLDW-7_SOT363-6
1 2 PCH_SPI_CS#0 PCH_SPTD: AWz | SPIO_MOSI GPP_C1/SMBDATA ["Rfg— PUH_SMB_ALERTH SMBDATA 3 T&[ -
BT A S T 7T - — PCH-SPT D3 AU4 | SPI0_102 GPP_C2/SMBALERT# < K »> PCH_SMBDATA  [18,19,27,33]
SR PCH-SPICSHO AU3 | SPI0_l03 R9  SMLO_SMBCLK
AU2 | SPI0_CS0# GPP_C3/SMLOCLK [y =
PCH_SPI_CS2# PCH_SPI_CS2# AUT| SPIO_CS1# GPP_C4/SMLODATA Wi —GPPCs
[32] PCH_sP_cs2#t K———— SPI0_CS2# GPP_CB/SMLOALERT# [————————
EC_SPICLK_R W3 SML1CLK
822,32] EC_SPICLK R <) sP1 - Touen GPP_C6/SMLICLK [3 ——SVITDATA SML1 -> EC,DGPU,THM
To SPI TEM PCH_SPI_D1 M GPP_C7/SML1DATA [an7 -
[32) PCH_SPI_D1 ?—W 5 GPP_D1/SPI_CLK GPP_B23/SML1ALERTH/PCHHOT#
[32] PCH_SPI_DO ——— GPP_D2/SPI_MISO
[27] FFS_INT2 D>—————73~ GPP_D3/SPI1_MOS|
GPP_D21/SPIT_I02
GPP_D22/SPI1_103
s GPP_DO/SPI_CS# LPe AY
GPP_A1/LADO/ESPI_IOD [gx LPC_LADO [22,32]
-l e € LK GPP_A2/LAD1/ESPI_IO1 |55 LPC_LAD1 [22,32)
o5 GPP_A3/LAD2/ESPI_I02 [Ay X LPC_LAD2 [22,32) cc1802
oy CL_CLK GPP_A4/LAD3/ESPI_IO3 A LPC_LAD3 [22,32] 22P_0402_50V8J
34 CL_DATA GPP_ASIL] | CS# FBATT SUSTSTATWLPCPD®—) LPC_LFRAME# [22:32] @EM@
¢ CL_RST# GPP_A14/SUS_STATH#/ESPI_RESET#
e s
AW13 AW 1 2 9
(221 SIO_RCINY 3 GPP_AOIRCINY GPP_AYICLKOUT_LPCO/ESPLCLK [“Avg  PCI_GLK_LPC1 e R TR R gHerCLLPC MEC (2232
AYV11 GPP_AT0/CLKOUT_LPC1 AWAT CLKRUNE CLK_PCILPDEBUG  [22] PCH_SMBDATA 2 1
[22,32] SERIRQ )} GPP_ Q GPP_A8/CLKRUN# [F—————————————<{ CLKRUN# [22] 5 5K 0402 5% RNTS
PCH_SMBCLK™ = —
+avs ! 2 cci803
RC21 10K_0402_5% SKL-U_BGA1356 5OF20 22P_0201_50V8J 2.2K_0402_5% RN20
@EM@ +3VALW_PCH
]
PCH_SPI_DO — . 2
[14] XDP_SPI sip)—RC356_1 CYC@ 2 1K 0402 1% _SPL EoATA Reiz JK0a02_5%
PCH_SPI_D2 S M i
[14] XDP_SPI 102 Y—RC364 1 CYC@ 2 1K 0402 1% _SPL 1ok RCi4 K002 5%
RC21/44 place to within 1100 mil of _SPIO_MOSISPI0_IO2 pin_for XDP RC15 1K_0402_5%
SML1DATA 1 2
SMLo_SMBOLK RC17 jK0102.5%
RC1 TK_0402_57
SMLO_SMBDATA 1 S K-0402.5%
RC20 TK_0402_5%
SUS_STAT#/LPCPD# 1 eI
RC1127 @~ 82K 0402 5%
SML1CLK < >> GPU_THM_SMBCLK [22,34,51] +3VS
| |
GPU_THM_SMBDAT  [22,34,51] CLKRUN# 4 2
RC27 8.2K_0402_5%
|
307 ) 0402_5% Int. PD +3VALW_PCH
g 5 . PD.
+3V_SPI Rcsggﬁgao,mozj%
PCH_SMB_ALERT# @2
RCZ3 8.2K_0402_5%
A ; ) o sPI TLS CONFIDENTIALITY
RC1124 0_0402_5% Q HIGH ENABLE
N . DISABLE
Single SPI ROM_CS0# 16M SPI ROM (Confirmed by BIOS RD) cos 1| 2 > LOW(DEFAULT)
- | 010 0402_16V7K
L1 Routing L2 Routing
uc2
PCH_SPI_CS#0  Rc1125 1 2 0 0402 5% PCH_SPI_CS#0_R 1 8 Int. PD. +3VALW_PCH
RCU2S Lo B RGBT PCH_SPIDT R 21/cs VCC . PD.
PCH_SPID2 Rci120 1 2 33 0402 5% 1 2 [ PCHSPTDZR 3 :8; C'af 6
15_0402_1% 1 5
To SPI ROM GND 100 GPP_C5 1 2
RPCS5 < ; 25Q128FVSIQ_SO8 RC25 10K_0402_5%
PCH SPI.D1_ Rci119 1 33 0402 59 8 1]
S o semol {1 117 POSLER,
RC59 & CC1823 close to CPU _SPT RC59 1 33 0402 5% 6 Rl S, i
PCH_SPT_D: RC60 1 133 0400 54| T 15 PCH_SPT D3R EC interface
L HIGH ESPI
CC1823 U \/ 15_0804_8P4R_5%
22P_0201_50V8. -7 = LOW(DEFAULT) LPC
@EMI@
1177 L3 Routing
EC_MISO_R BEE +3VALW_PCH
[22] EC_MISO R 1 N Modi;y \;alue to 150k for WW52 MOW
From EC [22] EC_MOSI_R 2015/03/03 Jason
(For " share RoM) [8.22,32] EC_SPICLK R < GPP_B23 1 ouea 2
[22] EC_SPICS# R RC365 150K_0402_5%

Layout need meet L1 =

L2 = L3

DEL

EXI BOOT STALL BYPASS

ENABLE
DISABLE

HIGH
LOW(DEFAULT)
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+3V8

2
RC63

1 IR_CAM_DET#
RC293 10K_0402_5%
2 BLUETOOTH_EN
RC292 10K_0402_5%
2 1 UART_2_CRXD_DTXD
RC62 49.9K_0402_1%

UART_2_CTXD_DRXD

1
{ 2 1 A 2P
49.9K_0402_1%

22]

[25] DBC_EN <<

[29] BLUETOOTH_EN <<

SOC_GPIOB16

DBC_EN

BLUETOOTH_EN

UART_2_CRXD_DTXD

Al
Al
Al
Al

AMS5

Al
Al
Al

fca
W4

AB3

UC1F

SKL-U

LPSS

P

P8
R7

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

GPP_B19/GSPI1_CS#
GPP_B20/GSPI1_CLK
GPP_B21/GSPI1_MISO
GPP_B22/GSPI1_MOSI

N7 |
£
GPP_C8/UARTO_RXD
GPP_C9/UARTO_TXD

GPP_C10/UARTO_RTS#
GPP_C11/UARTO_CTS#

UART

—CTXD_DRXD

GPP_C20/UART2_RXD

GPP_C21/UART2_TXD

SIO_EXT_WAKED TP

—UARTZ_CTS#

GPP_C22/UART2_RTS#

[34]
[34]

12C_SDA_TP
12C_SCL_TP

g S—

GPP_C23/UART2_CTS#

GPP_C16/I2C0_SDA
GPP_C17/12C0_SCL

U

GPP_C18/12C1_SDA
GPP_C19/12C1_SCL

@ 1 LPSS_UART2_CTS#

2
RC382 49.9K_0402_1%

e

GPP_F4/12C2_SDA
GPP_F5/12C2_SCL

ﬁ:jé: GPP_F6/12C3_SDA
GPP_F7/12C3_SCL
AF1Y

AFiZ |

GPP_F8/12C4_SDA
GPP_F9/12C4_SCL

GPP_D13/ISH_UARTO_RXD/SMLOBDATA/I2C4B_SDA

GPP_D14/ISH_UARTO0_TXD/SMLOBCLK/I12C4B_SCL
GPP_D15/ISH_UARTO_RTS#
GPP_D16/ISH_UARTO_CTS#/SMLOBALERT#

GPP_D9 DGPU_HOLD_RST#

GPP_D10 57— TR_CAM DET# ) DGPU_HOLD_RST#
GPP_D11 57 IR_CAM_DET# [25]
GPP_D12 RTC_DET# [20]

GPP_DS/ISH_I2C0_SDA
GPP_DB/ISH_I12C0_SCL

GPP_D7/ISH_I2C1_SDA
GPP_DB8/ISH_I2C1_SCL

GPP_F10/12C5_SDA/ISH_12C2_SDA
GPP_F11/12C5_SCL/ISH_[2C2_SCL

s

14
3
1
2
D11
D12
DGPU_PWR_EN
U;%» DGPU_PWR_EN
3
14

Act RESERVE_ID2

GPP_C12/UART1_RXD/ISH_UART1_RXD [~AG2

GPP_C13/UART1_TXD/ISH_UARTI_TXD
GPP_C14/UART1_RTS#/ISH_UART1_RTS#
GPP_C15/UART1_CTS#/ISH_UART1_CTS#

GPP_A18/ISH_GPO
GPP_A19/ISH_GP1
GPP_A20/ISH_GP2
GPP_A21/ISH_GP3
GPP_A22/ISH_GP4
GPP_A23/ISH_GP5
GPP_A12/BM_BUSY#/ISH_GP6

W i —
C3
B4
Avs  PHASE D2
BA8 ]
[ear—PromecTI———<KKB_DET#  34]
Fw
7
‘QP‘B

VRAM_ID2

TO DGPU
SOC_GPIOCT0 RC2041 @ 2 0 0402 5% OPUEVENTR. o) iy o)
SOC_GPIOB16 Re1g51 2 00402 5% CCOFBEN oo oo en (s159)
+3VALW_PCH PHASE_ID2
PrAs T
4 2 NRBBIT -
@RC186 4.7K 0402 5%

NO REBOOT STRAP

No REBOOT
REBOOT ENABLE

HIGH
LOW/(DEFAULT)
Weak IPD

Win7 Debug solution

Option 2 : For Open Chassis Platforms

+5VALW JWDB1
6
5 GND
GND
4
UART_2_CTXD_DRXD 34
UART_Z_CRXD_DTXD 213
2

1
CVILU_CIT804M1VRA-NH
CONN@

RC1105 4G@ RC1106 4G@

(o

10K_0402_5%
SD028100280

10K_0402_5%
SD028100280

RC1104 2G@ RC1107 2G@

(2

10K_0402_5%
SD028100280

10K_0402_5%
$D028100280

RC1105 UMA@

10K_0402_5%
SD028100280

PROJECT_ID

SKL-U_BGA1356

+3VS
o)

RC370
10K_0402_5%

+3VS

RC372
10K_0402_5%

RC3
10K_0402_59

ASTRO@

RC376
10K_0402_5%

@
RC1104
10K_0402_5%

@
RC1105
10K_0402_5%

RC1107 UMA@

10K_0402_5%
SD028100280

DALI@

RC377
10K_0402_5%

@
RC1106
10K_0402_5%

@
RC1107
10K_0402_5%

§0F20

PHASE ID

PHASE_ID1
(GPP_A19)

PHASE_ID2
(GPP_A18)

[48]

[53]

RESERVE_ID1

+3VALW_PCH

KB_DET# 1 2

RC288 T0K_0402_5%
RTC_DET#

RC384 T0K_0402_5%
SIO_EXT_WAKE# 1 2

RC387 T0K_0402_5%

DIS@

DGPU_HOLD_RST#

RC383 10K_0402_5%

+3VS

RC359
10K_0402_5%
DGPU_PWR_EN pise

@
RC374
10K_0402_5%

o

HWTPM@
RC1130
10K_0402_5%

@
RC1129
10K_0402_5%

~

@
RC375
10K_0402_5%

o o

SWTPM@
RC1131
10K_0402_5%

@
RC1128
10K_0402_5%

~

PROJECT ID (Pglg’;ffz})m PROJECT ID (Tg,',‘",,—_'g 13)

Dali 0 SW_TPM 0

Astro 1 HW_TPM 1

oo b cotg) | (PPAZS | LGP BT RESERVE ID | (2" | (Geroci
UMA 0 0

2G 0 1

4G 1 0

Reserved 1 1
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Figure 3-1.

SKL-U

UCTH
PCIE/USB3/SATA
PCIE_CRX_GTX_N1 H13
— [48] PCIE_CRX_GTX_N1 PCIE_CRX_GTX_PT 73| PCIE1_RXN/USB3_5_RXN
[48] PCIE_CRX_GTX_P1 T2 PCIECTX GRXNT B77 | PCIE1_RXP/USB3 ¢
[48] PCIE_CTX_C_GRX_N1 e 2o e O T e TXGRRPT A77| PCIE1_TXN/USB3_!
[48] PCIE_CTX_C_GRX_P1 - PCIE1_TXP/USB3_5_
PCIE_CRX_GTX_N2 G11
[48] PCIE_CRX_GTX_N2 PCIE_CRX_GTX_P. F11 | PCIE2_RXN/USB3_6_RXN
[48] PCIE_CRX_GTX_P2 ccis DIs@ 1 2 0.220 0402 16V7K_FCIE_CTX GRXN D16 | PCIE2_RXP/USB3_6_RXP
48] PCIE_CTX_C_GRX N2 $S—E&1o Dis@ 1| [ 2 0.220 0402 16V7K FCIE CTX GRX 76| PCIE2_TXN/USB3_
[48] PCIE_CTX_C_GRX_P2 - PCIE2_TXP/USB3_6_TXP
PCIE_CRX_GTX_N3 H16
[48] PCIE_CRX_GTX_N3 PCIECRX_GTXP3 76| PCIES_RXN
[48] PCIE_CRX_GTX_P3 T2 PCIECTX GRX N B77 | PCIE3_RXP
[48] PCIE_CTX_C_GRX_N3 o e 528U D402 IOV T e —cTXGRAF- 17| PCIE3_TXN
[48] PCIE_CTX_C_GRX_P3 - PCIE3_TXP
PCIE_CRX_GTX_N4 G15
[48] PCIE_CRX_GTX_N4 PCIE_CRX_GTX_P# F15 | PCIE4_RXN
148]  PCIE_CRX GTX p4 CC181DIS@ 1 20220 0402 16V7K - CIE_CTXCRATNT B79 | PCIE4_RXP
(48] PCIE_CTX_C_GRX N4 CC181DIS@ 1| [2_0.220 0402 16V7K_"OIE_CTX_GRXPA AT9 | PCIE4_TXN
[48] PCIE_CTX_C_GRX_P4 - PCIE4_TXP
= PCIE_PRX_WLANTX_N5 F1g
[29] PCIE_PRX_WLANTX_NS POIE-PRX-WIANTX-PS 75| PCIES_RXN
[29] PCIE_PRX_WLANTX_P5 T2 PCIE-PTX WIANRX-NSGT9| PCIES_RXP
[ [29] PCIE_PTX_C_WLANRX_N5 o 7 H O T e =P TX-WLANRX P59 | PCIES_TXN
[29] PCIE_PTX_C_WLANRX_P5 11 - PCIES_TXP
PCIE_PRX_LANTX_N6 G1g
130] PCIE_PRX_LANTX_N6 PCIEPRXCTANTXPS—F1g| PCIE6_RXN
[30]  PCIE_PRX_LANTX_P6 CCT3 T | Z 010 0467 T0v7K POTE PTX TANRX-N6 iz PCIES RXP
[ [30] PCIE_PTX_C_LANRX_N6 o136 7 H 201U 0402 10V7K PCIE_PTX_LANRX-P6—g20 | PCIE6_TXN
[30] PCIE_PTX_C_LANRX_P6' i - PCIE6_TXP
F20
[27] SATA3_PRX_HDDTX_NO E50| PCIE7_RXN/SATAO_RXN
[27]  SATA3_PRX_HDDTX_PO TASPTX_HDDRX_NO B27 | PCIE7_RXP/SATAO_RXP
[27] SATA3_PTX_HDDRX_NO ATA3 PTX_HDDRX_FU A27| PCIE7_TXN/SATAO_TXN
[27] SATA3_PTX_HDDRX_P0 PCIE7_TXP/SATA0_TXP
25} PCIEB_RXN/SATATA_RXN
D21| PCIES_RXP/SATATA_RXP
C21| PCIES_TXN/SATATA_TXN
| PCIE8_TXP/SATAIA_TXP
22| PoiEs_RXN
B2%| PCIE9_RXP
A25 | PCIES_TXN
PCIE9_TXP
E PCIE10_RXN
D23 | PCIE10_RXP
’ H
oM
+3VS OMP
D56
[14] XDP_PRDY# {——pgg7{ PROC_PRDY#
4 , FFSINT1  [14] XDPPREQ# ) 8517 | PROC_PREQ#
RC1123 10K_0402_ 5% GPP_AT/PIRQA#
E
27 FFS_INT1 <K& E25| PCIE11_RXN/SATA1B_RXN
D2i| PCIE11_RXP/SATAIB_RXP
G4 PCIE11_TXN/SATATB_TXN
E£36-| PCIE11_TXP/SATAIB_TXP
28] SATAaij,SSDTx,Nzg F30-| PCIE12_ RXN/SATA2 RXN
[28] SATA3_PRX_SSDTX_P2 ATAIPTX_SSDRX K25 PCIET2_ RXP/SATA2 RXP
[28] SATA3_PTX_SSDRX_N2 éé ATA3 PTX_SSDRX_P 555 | PCIE12_ TXN/SATA2_TXN
[28] SATA3_PTX_SSDRX_P2 PCIE12_TXP/SATA2_TXP

SKL PCH U Flexible I/0

HSIO Muxing on SKL PCH U

g
=
2
H
7
g

There are 16 HSIO lanes on SKL PCH-LP U Series, supporting the following port
configurations:
1. Up to 12 PCIe* lanes (multiplexed with USB 3.0 ports, SATA Ports)
— Only a maximum of 6 PCle* ports (or devices) can be enabled at any time.

— Ports 1-4, Ports 5-8, and Ports 9-12, can each be individually configured as
4x1, 2x2, 1x2 + 2xi, or 1x4.

2. Up to 3 SATA ports (multiplexed with PCle*)
— SATA Port 1 has the flexibility to be mapped to either PCle* Port 8 or Port 11.
3. Up to 6 USB 3.0 ports (multiplexed with PCle*)
— USB Dual Role (OTG) capability is available on USB 3.0 Port 1
— One SSIC x1 port is multiplexed with USB 3.0 Port 2
4. One GbE lane
— GBE can be mapped into one of the PCle* Ports 3-5 and Ports 9-10
— When GbE is enabled, there can be at most up to 5 PCle* ports enabled.
5. Up to 2 Intel RST for PCle* storage devices supported
— Devices can be x2 or x4
— Devices can be implemented on PCle Ports 5-8 and Ports 9-12

SKL-U_BGA1356

ssic / use3
USB3_1_RXN é USB3_CRX_DTX_N1 [23]
USB3_1_RXP USB3_CRX_DTX_P1 [23]
USB3_1_TXN ; USB3_CTX_DRX_N1 [23] ] USB3 Port 0
USB3_1_TXP USB3_CTX_DRX_P1  [23]
USB3_2_RXN/SSIC_1_RXN é USB3_CRX_DTX_N2 [23]
USB3_CRX_DTX P2 [23]
; USB3 CTX_DRX_N2 [23] ] USB3 Port 1
USB3_CTX_DRX_P2 [23]
USB3_3_RXNISSIC_2_RXN [0 2 USB3_CRX_DTX_N3 [33]
3_3_RXP/SSIC_2_RXP USB3_CRX_DTX_P3 [33]
USB3_3_TXN/SSIC_2_T; 73 USB3_CTX_DRX_N3 [33] ] USB3 Port 2
USB3_3_TXP/SSIC_2_TXP USB3_CTX_DRX_P3 (3]
USB3_4_RXN 13
USB3_4_RXP [&15
322%’4’T><P 1
AB9
] — R
AD6
a2 80 €3 tans gy J vses port1
AHS USB_PN3  [33
i T8 €3 e gy J ussspor2
ADS USB PN4  [33
USaors 2010 &8 Losrri B ] USB2 Port 0
AL USB_PN5  [25]
s §3 s g wocam
AF6
e [ €3 e gy J card Reader
AH1 USB_PN7 [25]
tasnyy (A8 £ Ay g ] Touch screen
AF8
tep 8 & g JoT
AG1 USB_PN9 [33] i i
3222’;;2 AGZ éé ;; et [[33]] ] Finger Printer
7
S|
" Ldsgggilg ﬂ +3VALW_PCH
[e]
a I 2 YBUSSENSE USB_OC#3 2 B
u Gl U # oy 7 uss_ 8o Bbs = 3 6
Gppjm/gsazjoc?# 7 USB_OC#1  [24] % USB_OCH f g
GPP_E11/USB2_OC2# gg—USB OTHS —
GPP_E12/USB2_OC3# [ 10K_8PAR 5%
GPP_E4/DEVSLPO [—Jy————————————>> HDD_DEVSLP [27] 3ys
GPP_E5/DEVSLP1 [ SIO_EXT_SCi#  [22] SIO_EXT_SCH# 1 2
GPP_E6/DEVSLP2 [~~————————————>> SSD _DEVSLP [28] RCZTT TOK 0402 5%
gPPﬁEO/gATAXPgIEO;gATAgPO %7>> GC6_THM_DIS# [22] SATA_LED# 1 2
PP_E1/SATAXPCIE1/SATAGP1 [¢ o
GPP:EZ/SATAXPCIEZ/SATAGPZ &4 RC248 10K_0402_5%
opp_eaisataLEDy (I ATALED! D> SATA_LED# [22,25] GCGJHM’D‘S#RCHO; 210&040275%
8OF 20
Table 1-3. PCH-LP HSIO Detail
SKU 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Base-U usse usse usBe UsB | PCle PCIe PCle/ PCle/ | PCle/ | PCle | SATA SATA PCle/ | PCle/ | N/A N/A
3.0/ 3.0/ 3.0 3.0 LAN LAN LAN LAN LAN
oTG SSIC
Premium- | USB usse usBe USB | PCle/ | PCle/ | PCle/ PCle/ | PCle/ | PCle | PCle/ | PCle/ | PCle/ | PCle/ | PCle/ | PCle/
U 3.0/ 3.0/ 3.0 3.0 usB usse LAN LAN LAN SATA SATA LAN LAN SATA | SATA
oTG SSIC 3.0 3.0
Premium- | USB usBe UsB USB | PCle/ | PCle/ | PCle/ PCle/ | PCle/ | PCIe | PCle/ | PCle/ | PCle/ | PCle/ | N/A N/A
Y 3.0/ 3.0/ 3.0 3.0 UsB use LAN LAN LAN SATA SATA LAN LAN
oTG SSIC 3.0 3.0
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Il
ol 15P_0402_50V8J
uctd SKL_ULT = 2 N
28 Yc1
CLOCK SIGNALS S :J 24MHZ_12PF_X3G024000DC1H
RC1112 2 1 00402 5% CLK PEG VGA#R D42 SUSCLK 1 N -
L48) CUcPes vorr(RRTE S 2&2 T oo S CLRoPEG-VoAR &45-| CLKOUT_PCIE_No o XTAL24_IN cco2
GPU f []431 PEG_CLKREQ#, AR10 g;éog;E?%EIE%EQD# = XTAL2A OUTR 112 D
- ravs (RC189 1 210K 0402 5% s - I
2 1 9 _PCIE" NIR  B42
[29] CLK_PCIE_WLAN N1GRETTE %1 O S rRPCIE-WLAN-PT-R—aga—| CLKOUT_PCIE_N1 Fa3  CLK_ITPXDP_N 16P_0402_50v8)
[29] CLK_PCIE_WLAN_P1 AT7 | CLKOUT_PCIE_P1 CLKOUT_ITPXDP_N (gz3—CtrtTPxoP—P— @ PAD-D @T4943
WLAN 129] cLK,PclE,WLAN,RSEQSD ReaT T > TOK 0402 5% T GPP_B6/SRCCLKREQ1# CLKOUT_ITPXDP_P [————————————@ PAD~D @T4944
+3VS O 7, CLR_PCIE TAN_NZ R
[30] CLK_PCIE_LAN_N: éggmg % : g 838? g;: CIK-PCIE TAN-PZ R gﬂ CLKOUT_PCIE_N2 GPD8/sUsCLK [BAIT SUSCLK >> > SUSCLK [22,29] cca3
[30] CLK_PCIE_LAN_P2 ATg | CLKOUT PCIE_P2 Ea7  XTAL24_IN PCH_RTCX1 12
LAN [30] CLK_PCIE_LAN_REQ# >RC50 T 2 10K 0402 5% 7 GPP_B7/SRCCLKREQ2# XTAL24_IN [~E35 — PCH-_RTC: * i D
VSO D4g XTAL24_OUT 5.6P_0402_50V8C
c 0 CLKOUT_PCIE_N3 E42  XCLK BIASREF 1 2 1.0V CLKS -
CLKOUT_PCIE_P3 XCLK_BIASREF 07 1O 1.0V o -
ATH _PCIE | s RC52 2.7K_0402_1% Yc2
~~| GPP_BB/SRCCLKREQ3# Ricx |Au18 PCHRTCXT RC54 32.768KHZ 9PF 20PPM 9H03280012
i cixour pote ] - e S A,
AU O CLkREQu# SRTCRST# :mg SRTCRST# RC56 1 2 20K 0402 5% O+RTC_CELL = coas
RTCRST# PCH_RTCX2_R
EAU CLKOUT PCIE N5 ccoa 1 H 21U 0402 6.3V6K D = = 1 H 2 D
% CLKOUT_PCIE_P5
Al _PCIE |
GPP_B10/SRCCLKREQS5# 5:6P_0402_50v8C
+3VS
PCH_RTCRST# RC57 1 2 20K 0402 5%
RC1109
2 SKL-U_BGA1356 00F20 ccos 1 H 21U 0402 6.3V6K D
0.1U_0402_10V7K SHORTPADS 2 n 1 CLRP1
PLT_RST# ap
= >>  PLT_RST# [22,25,29,30,32,48] [22] RTCRST_ON)),
PCH_PLTRST# R1902 o
>> PCH_PLTRST#_EC  [22,25,29,30,32,48] > .
Ters 10K_0402_5% 3 m’%ﬁ ; CMOS1 must take care short & touch risk on layout placement
~
SN74AHC1G08DCKR_SC70-5 RC65 z E
100K_0402_5% +3VALW cmost
Q1901 Always Open
2N7002K_SOT23-3 & Not Solder
+3.3V_ALW_DSW SIO_SLP_LAN# 1 2
@RC68 10K_0402_5%
1 5 LAN_WAKE# +3.3V_ALW_DSW For S3 timing issue . ..
RC70 10K_0402_5% Buffer with Open Drain Output For VIT power control
2 || 1 PCH_PLTRST# DZ1702 0.1U 0402 10V7K 2 || 1 cC1821
CC1806 || 100P_0402_50V8J +3V8 PCH_BATLOW# 4 1 I +3VALW +1.0V_VCCST
RC72 uct3
@ESD@ 1 2 SYS_RESET# AC_PRESENT 7 401u 0402 10V7K 2 || 1 CC1820 -
2 |1 SYS_RESET# RC291 10K_0402_5% 4 I RC1118
1807 100P_0201_50V: 12 1K_0402_5Y
CC180 gesno(; —0201_50V8) AL SYS_PWRGD ; uc _0402_5%
— = NC vee
2 |11 VCCST_PWRGD ALL_SYS_PWRGD_R 2 o
CC1808 || 100P_0402_50V8J +3vs. —3 A v 4 H_VCCST_PWRGD
@ESD@ GND
?; 74AUP1G07GW_TSSOP5
A4 +3VALW_PCH o
1 2 ME_SUS_PWR ACK RC388 +RTC_CELL
@RCT4 10K_0402_5% 1K_0402_5%
Close to CPU side - ALL_SYS PWRGD S — O R e Ty s et MIRUDERE TN_0402_1%
¢—————— = S>ALL SYS_PWRGD [22,38] SIO_SLP_SUS# e o Buos 0abe_T
2 1 2 RC1137 0_0402_5% +3VALW
[39] 1.2V_VTT_PWRGD ) Y 0402 5% "G 1329@&070402,5% >>IMVP_VR_ON  [42,43]
VRALERT# 1 2
RC73 10K_0402_5%
cc18 @
0.1U_0402_10V7K
UC1K SKL-U
SYSTEM POWER MANAGEMENT
1
GPP_B12/SLP_SO# [ 15—STO-STP—S37——0SI0_SLP_SO# [16,32]
PCH_PLTRST#  AN10 GPD4/SLP_S3# [Mgafe—o¢SI0_SLP_S3#  [16,22,35]
SYSTRESETW g5 | GPP_B13/PLTRST# GPDS/SLP_S4# [~Ay76 SIO_SLP_S4# [16,22,39,41]
RC75 1 2 10K 0402 5% PCFRSVMRSTH O Ay{7 | SYS_RESET# GPD10/SLP_S5# SIO_SLP_S5# [37]
Q RSMRST# AN15  SIO_SLP_SUS# R gc7g 1 2 00402 5%
H_CPUPWRGD g SLP_SUS# [~Awy{5 —SIO_SCP—LANH NV >> SIO_SLP_SUs# [22]
T9 @ PAD~D RG78 T 2504 0402 1% B65 | PROCPWRGD _LAN# —gR77 —STO-SCP_wrAN# @ PAD-D @T4938
= = = = VCCST_PWRGD GPDY/SLP_WLAN# (~ANT—STO-STP—A#—>@ PAD-D @T4945
B6 GPDE/SLP_A# [——————————————@ PAD~-D @T4975
[22] SYS_PWROK ; BAZ0 | SYS_PWROK BA15
[22] RESET_OUT# = 8550 | PCH_PWROK GPD3/PWRBTN# [~ay1s AC_PRESENT < SIO_PWRBTN# [22) 39 4
[ DSW_PWROK GPgw/AC/PRESgN; AUT3 _PCH_BATLOW?  R@751540716_S0D523-2 P ¢ DZa K ACAVIN  [22,36,37]
PCH_RSMRST#_Q Rcots 1 2 0 0402 5% AR13 PDO/BATLOW;
NP [22] ME_SUS_PWR_ACK<: APT1 | GPP_A13/SU USPWRDNACK
| GPP_A15/SUSACK# AUT1 PMEH @115
o, PCH_PCIE_WAKE# GPP_A11/PME# [apTs—NTRUDERE @ PAD-D
12230 PC'EfWAKE#gz Egggf i %ﬁ g 8385 gé: TANWAKE# Em% WAKE# INTRUDER# [-AP10 INTRUDERE
boK ; 5 PCH_DPWROK [22] EC_WAKE# AW17 | GPD2/LAN_WAKE# AM10  MPHYP_PWR_EN
RCTT39 ’\/@\/m 5 ATéi GPD11/LANPHYPC GPP_B11/EXT_PWR_GATE# ~AMT1 VRALERTE PAD~D @T4974
- GPD7/RSVD GPP_B2/VRALERT#
LAVALW SKL-U_BGA1356 TTOF20

MINE'9 Z0K0 NI

99200
2

1
%S 20v0 WL

0220y

[36,38,40,41]

RSMRST circuit

[22] PCH_RSMRST# S——1f

POK

» POK 2

PCH_RSMRST#_Q

>> PCH_RSMRST#_Q

(4
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+1.0V_VCCST

2 H_CATERR#

7
490 R Brrips
TK_0402_5%

1
RC80
+1.0V_VCCSTG

1 2 H_PROCHOT#
RC83 TK_0402_5% uciD SKL-U
H_CATERR#  pg3
AB2| CATERR#
[22] PECIEC <K H-PROCHOT# 7 7 H-PROCHOT# R ce5 ] PECI e
e [22.36,37,42] H_PROCHOT# RCa4 159 0301, HTHERMTRIP— G830 PROCHOTE
+ — &
819 bGoS SKTOCC# PROC_TCK CPU_XDP_TCKO  [14]
1 2 TOUCHPAD_INTR# D XDP_OBSO_R c55 CPU MISC PROC_TDI SOC_XDP_TDI  [14]
oK 0d0s 5 T494@ PAD~D ~OBST R a5 | BPMH(0] PROC_TDO SOC_XDP_TDO  [14]
08 screen_pox T494@ PAD~D @—~4—xDP-OBSZ R a4 | BPM#[1] PROC_TMS SOC_XDP_TMS _ [14]
RC277 T0K_0402_ 5% T10 @ PAD~D @—~4—xDP-OBSI R G55 | BPM#2] PROC_TRST# SOC_XDP_TRST# [14]
_0402_5% T11 @ PAD~D @—~4————————— BPM#[3] B56
PCH_JTAG_TCK [~H2g—SOC—XDP—TD—» PCH_JTAG_TCK1  [14]
(TOUCH SCREENPD 1 @ . 2 TOUGH_SCREEN_PD# R a4—| GPP_E3/CPU_GPO PCH_JTAG_TDI [~Azg —XDP—
R L [C5 SOC_XDP-TMS——
oo s Tyl 7 sien € FeLe o (SRS
| I _JTAG_TMS |~Gg{SOC_XDP_TRST# —
A2 | GPP B4ICPU GP3 PCH_TRST# %m
CPU_POPIRCOMP _ aAT16 JTAGX [
PCH_POPTRCOMP AU16 EESCégIOR@gﬁ(;MP
2 1 H_PROCHOT# R OPCE_RCOMP
CC1809 100P_0402_50V8J OPC_RCOMP

@ESD@

Close to CPU side

DzZ3
RB751S40T1G_SOD523-2
1 7

1
1

SKL-U_BGA1356

RC88
49.9_0402_1%
RC89
49.9 0402_1%
RC90
49.9_0402_1%
RC91
49.9 0402_1%

2
2
2

TOUCHPAD_INTR#_D

TOF 20

{ 0402 5%[21]
2 33 0402 5%

HDA_SDO/I2S0_TXD
HDA_SDI0/I2S0_RXD

HDA_SDINO >%
HDA_SDI1/1281_RXD

HDA_RST#

HDA_CODEC_BITCLK

1

+3VS

1
RC1111

[45,48,52,53]  DGPU_PWROK )

[21] SPKR <<

[22,34] TOUCHPAD_INTR# )
[21] HDA_CODEC_SYNC
[21] HDA_CODEC_BITCLK
ME_FWP_EC 121] ~HDA CODEC_SDOUT
[22] ME_FWP_EC
+ O W= ENABLE --> ME| ock canlt updae M
*H GH = DSABLE --> ME und ock can update M [21] HDA_CODEC_RST#),
ccar
22P_0402_50V8J
@EvMi@ |2
Close to RC93 Y&
+3VALW_PCH +3VALW_PCH
SPKR 1 2 HDA_SDOUT
@RC183 8.2K_0402_5% @RC187 4.7K_0402_5%

TOP SWAP STRAP

Flash Descriptor Security override

HIGH ENABLE HIGH
LOW(DEFAULT) = DISABLE LOW(DEFAULT)

DISABLE
ENABLE

2
10K |0402_5%

AWS5S

HDA RST#1281_SCLK
Av20 | GPP_D23/I125_MCLK
AW20 | 1251_SFRM

1281-TXD

2’% GPP_F1/1252_SFRM

'AKS | GPP_F0/I252_SCLK
A GPP_F2/1252_TXD
% GPP_F3/1252_RXD

% GPP_D19/DMIC_CLKO
GPP_D20/DMIC_DATAO

DGPU_PWROK 8%* GPP_D17/DMIC_CLK1
GPP_D18/DMIC_DATA1

GPP_B14/SPKR

SDIOISDXC

GPP_G0/SD_CMD 13
GPP_G1/SD_DATAO 12
GPP_G2/SD_DATA1 12
GPP_G3/SD_DATA2 11
GPP_G4/SD_DATA3 10

GPP_G5/SD_CD#

GPP_G6/SD_CLK h( KB_LED_BL_DET [34]

GPP_G7/SD_WP

GPP_A17/SD_PWR_EN#/ISH_GP7 :%g

GPP_A16/SD_1P8_SEL

AB7 SD_RCOMP pcgs 1 2 200 0402_1%

SD_RCOMP

Gpp_F23 [ &1

SKL-U_BGA1356
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D
CFG[2][5][6][7] for SKYLAKE-H CPU CFG strap pin
uc1s SKL-U
uctT SKL-U
1 2 CFGO i RESERVED  SIGNALS-1
i SPARE
RC113 10K_0402_1% i [14] CFGO CFGO_E68 BB68 ~
; CFG[0] RSVD_TP_BB68 [gagg—>@ PAD-D @T12
i [14] CFG1 cre ggg CFG[1] RSVD_TP_BB69 [BES9 | @ paD-D @T13 2“2, RSVD_AW69 RSVD_F6 [3
i [14] CFG2 FG3 D67 | CFGI2] AK13 +1.8V_PRIM AUSE | RSVD_AWe8 RSVD_E3 [~&1q
| [14] CFG3 CFea E70 | CFGI3] RSVD_TP_AK13 [agip @ PAD~D @T14 AWag | RSVD_AUS6 RSVD_C11 g4
| Hj} gigg Cos | CFG4] RSVD_TP_AK12 ——————@ PAD~D @T15 7| RSVD_AW48 RSVD_B11 [A1q
i Beg | CFG(5] B2 1 2 o, Uts | RSVD_C7 RSVD_A11 12 m
Stall reset sequence | m gigg Beo CFGI6] RSVD_BB2 %3 RC3611 @ ~ 2 0 040%5/ Y12 | RevbUr2 RsvDD12 [212
- i CFG[7 RSVD_BA3 RSVD_U11 RSVD_C12
HIGH(DEFAULT) NolstaII(NormaI Operat i o) i H:} gigg éé; CFGH - H1L RSVD_H11 RSVD_F52 2
LOW sta i CFa[9]
i [14] CFG10 S CFa[10] TP5 [-A7e———-@ PAD-D @T128
H:} gigg H70 gEgH;} TP6 @ PAD~D @T129 SKL-U_BGA1356 20 OF 20
G71
2 cFot 14 ckens Heo | relidl RSVD_D5 (B9
@RC112 10K 0402 1% [14] CFG15 G710 | Craits) RSVD_D4
RSVD_B2
9 E63 —
@RC110 10K_0402_1% [14] GFG'GééiFsa CFGI16] RSVD_C2
114] cF617 &——F83 | Crgpiy)
RSVD_B3 %
E66 )_L
v iy £ orap
c
1 2__cred CFG RCOMP rsvo_awt AN
10K_0402_1% 2 1 = E60 CFG_RCOMP
RC1 ;4 49.9_0402_1% - RSVD_E1 :E;
HOVXDP O=eiis f1-5K_0402_5% ITP_PMODE RSVD_E2
- - A;(/i: RSVD_AY2 RSVD_BA4 %4
T [14]  XDP_ITP_PMODE (- AV RsvD AY1 RSVD_BB4 [ 204
el enable 3%7 4
bisabisd e 0! Ve ol
LOW(DEFAULT) | Enabled Ka - ., | es
( ) KA% RSVD_K46 Pa 22— ) @ PAD-D @T130
"*-| RSVD_K45 [ |
RSVD_A69
D_A RSV }
! A "
[ _
B S 1
SVRNB70 S
Feo ] RSVD u
82 1 rsvo_Feo 54
RSVD_C54 :&
A% RSVD_A52 RSVD_D54 54 .
BATO AYa For 2+3e Solut i on
T16 @ PAD~D @—~4—————qzgg—| RSVD_TP_BA70 TP1 gg3—*@® PAD-D @T126
T17 @ PAD~D @4 RSVD_TP_BAG8 TP2 [—————@ PAD~D @T127 PM ZVM#
Je| Rsvo_u7t vss pvrt LA ez Zero Voltage Mode: Control Signal to OPC
983 | RSVD e o [SARSE P PAD~D @T4970 ero Voltage Mode: Control Signal to
Fos AT VR, when low OPC VR output is OV.
G& VSS_F65 RSVD_TP_AWT71 Faw7g @ PAD~D @T113 +1.0V_VCCST
VSS_G65 RSVD_TP_AW70 [————————@ PAD~D @T114 e PM MSM# &
F61 AP56 PM_MSM# = .
E% 2338,261 or EL’\QSM# Poer — @ PAD-D @T4949 Minimum Speed Mode: Control signal to
SVD_E6 OC_SELECT# RC120 @ T00K_040Z_5% VccEOPIO VR (connected only in 2 VR
Follow 546765 2014WW48 Skylake MOW Rev 1 0 solutionfar OPQ.
SKL-U_BGA1356 T90F 20 - - .
Stuff 100k (RC184) for Cannonlake.
Un-stuff 100k (RC184) for Skylake
A A
Compal Electronics, Inc.
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PRIMARY CMC CONN

+1.0V_PRIM +1.0V_XDP

2
) 0603 5%

13] CFGO pp— @ TP@reg

13] CFG3 po———@ TP@ro2 TI0P@ € SOC_XDP_TRST# [12]

13] CFG4 p— @ TP@r93 TITP@ ¢ SOC_XDP_TDI [12]

13] CFG5 p— @ TP@ro4 TNMZTP@ @ SOC_XDP_TMS [12]

13] CFG6 pp———— @ TP@r9s T116TP@ @ CPU_XDP_TCKO [12]

13] CFG7 y)p—————@ TP@r9% THTTP@ @ PCH_JTAG_TCK1 [12]
TIETP@ @ SOC_XDP_TDO [12]

3] cmw;g:::.. TP@T97

[13] CFG16 TP@T98 TIITP@ < _XDP_PREQ# [10]
T120/P@ @+—————>>XDP_PRDY# [10]

13] CFG8 yo——————@ TP@ro9 XDP_HOOKO

13] CFGY po——————@ TP@100  T121TP@
13] CFG10pp—————@ TP@I101  T124TP@ :::é XDP_SPI_SI [8]

13] CFGIo———————+@ TP@02  T125TP@ XDP_ITP_PMODE  [13]
13] CFGi2pp———————@ TP@r103

13] CFG13pp—————@ TP@r104 TI3TP@ @+———————————< XDP_SPI_102 [8]
13] CFG14pp————@ TP@r1os
13] CFGI15,

. e
[13] CFG19, TP@T107
[13] CFG18 TP@r108

PCH_RSMRST# ORe1581 MC@ 2 1K 0402 5% XDP_HOOKO

[11] PCH_RSMRST# Q)

+3V_SPI

RC9 1K 0402 5% XDP_SPLSI

+1.0V_VCCSTG  cmce
o

RPC1
1 8 SOC_XDP_TMS
2 7 OC_XDP_TDT
3 3 OC_XDP_TDO
Place to CPU side 4 5 CPU_XDP_TCKO
% 51_0804_8P4R_5%

+1.0V_XDP

RC3531 CMC@ 2 1K 0402 5% XDP_ITP_PMODE

XDP_SPI_IO2 = XDP_PRSENT PCH
RC43 2 @ 100402 5% CFG3 - - - -

CFG3 = XDP_PRSENT_CPU
RC3472 ,@. 1 0 040 59 XDP_SPLIO2 ] "

Place to CPU side
RC348 2 . @ , 151 0402 5% PCHJTAG TCK1

\

Uc1P SKL-U uciQ SKL-U
UC1R SKL-U
oND10F 3 aND20F 3
GND30F3
vss [Ares Afoa | vss 75 o] Vss vss [
VSS TAMT3 AT71 | VSS AG7 G2 | VSs VSS (55
VSS ["AM2T AUTo | VSS A i3] VSs VSS [T
VSS [~AM25 AUT5 | VSS A6 a5 | Vss VSS [
VSS [~AM27 AUZ0 | VSS AG6 1 Gag | VSS = 0
VSS ["AM43 AU32 | VSS ATT 551 VSs Vss B .
VSS ["AM45 AU38 | VSS BB18 G52 | VSS VSS [N7g
VSS ["Am46 AVi | VSS BB26 1 1 o5 VSs Vss T
VSS [AMB5 AVeB | VSS [BB30 | b Gos | VSS Vss
VSS ["AM60 AVeg | VSS BB34 6] VSS VSS g%
VSS ["AM61 AV70 | VSS BB! 60| VSS VSS Nga—
VSS ["AvEs AVT1 | VSS BB: G63 | VSS VSS [pr7r ¢
VSS [TAM7T A vss BB! Geo | VSS VSS [p1g
VSS ["Ams A vss BB 15| VSS VSS o0
VSS ["AN20 | A vss BB60 His | VSS VSS [pa7
VSS ["AN23 A Vss BB64 H71 ] VSS VSS RT3
VSS TANZE | A vss BB67 17 VSS Vvss
VSS [TANG A Vss BB70 73] VSS VSS [T15
VSS x AW3 | VSS c1 251 VSS VSS |77
VSS AW | VSS o5 58| VsS VSS |5
VSS x AWog | VSS G 521 VSS vss
VSS A A Vss D10 351 VSS Vss 7 =
VSS A A vss 511 T38| VSS VSS
VSS A A vss 51d Tz | VSS VSS g1g
VSS "ANg A vss D18 vss VSS (Ug3
VSS [ A vss o2 vss VSS (Ugg
VSS ["ANG3 A vss 025 vss VSS (s
VSS [TAP10 A Vss D26 Vss VSS g7
VSS ["AP18 A Vss D30 Vss VSS [~ggg
VSS [TAP20 A Vss D34 Vss Vss 7o
VSS ["AP23 A Vss D39 Vss VSS |16
VSS ["AP28 A vss D44 55| VSS VSS (7
VSS ["AP32 A vss D25 56| VSS VSS (/78
VSS ["AP35 A vss D47 57 VSS VSS s
VSS |"Ap38 A vss D28 55| VSS VSS g
VSS ["Apa2 6| VSS 553 70| VSS VSS g
VSS (ApEs— AWe0 | VSS 58 77 VSS VSS (y77
VSS APes 1 AWez | VSS o6 L1 VSS VSS [v1g ¢
VSS APss 1 AWei | VSS D62 T16 ] VSS VSS [0
VSS A7 AWe6 | VSS D66 T171 Vss VSS [yo71
VSS TARTT g | VSS D69 Vss vss
VSS ["ARTS AY66 | VSS
VSS [ARTe 51 Vss
VSS [~AR20 7 VSS
VSS ["AR23 5| VSS SKL-U_BGA1356 T8 OF 20
VSS [AR%8 5251 VSs |
VSS ["AR35 B30 | VSS E5
VSS ["AR42 B34 | VSS E53 X7 A4
VSS [-ARa3 B35 1 VSS o5 '
VSS [ar 4 E6
[_AR4 8 E65 l
AR4 E71
3 e
7
3
S ARSE A 7
AL36 | VSS VSS [ARes 1 BA14 | VSS 55 '
AL32 | VSS VSS AR BA18 | VSS 32 q
AL3s | VSS VSS & BAS | VSS VSS FF35
AL38 | VSS VSS FATo0 A2s | VSS VSS [F35
4| Vss VSS -R725 Aog | VSS VSS [F37
ALa5 | VSS VSS -R128 A5 | VSS VSS [-F3g
ALag] VSS VSS [-AT35 A36 | VSS VSS [,
AT52] VSS VSS (g Feg | VSs VSS [~Fa5
A[S5] VSS VSS |-ATaz BA45 | VSS VSS Fraz
AL3g | VSS VSS [AT56 1 vss VSS BAZT
ALe4 | VSS VSS FaTeg—1 vss
vss Vss [F——yp 8
SKL-U_BGA1356 160F20 A4 SKL-U_BGA1356 T70F 20

For Pre-ES Parts: Disconnect PCH CORE_VID[1:0] to the VR and fix PCH
VCCPRIM_CORE voltage at 1.00 V.

e RI1: 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 mV. Consult with VR
vendor for appropriate values for proper VR operation while minimizing power
consumption M

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

For VRs that only support up to 0.95V natively with VID options, using R4 and RS 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
0.70V for optimized power consumption. With R4, RS 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

that work with their VR vendors to adjust

i It is
to the new voltage table.
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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

+VCCGT: 0.3~1.35V

+VCC_CORE: 0.3~1.35V +VCC_CORE +VCC_CORE +VCCGTX : 0.3~1.35V
o uciL SKL-U o
CPU POWER 1 OF 4
A
A34 | VCC_A30 VCC_G32 +VCC_GT +VCC_GT
A39"| VCC_A34 VCC_G33 [) [o]
Ada| VCC_A39 VCC_G35 SKL-U
= VCCAd4 VCC_Ga7 uci
A VCC_AK33 VCC_G38 CPU POWER 2 OF 4
A VCC_AK35 VCC_G40 70
AK38 | VCC_AK37 VCC_G42 A48 VCCGT [~R77
AR40 | VCC_AK38 VCC_J30 A3 | VCCGT VCCGT Rz 1
AL33 | VCC_AK40 VCC_J33 +—Ass | VCCGT VCCGT [~res 1
AL37 | VCC_AL33 VCC_J37 [ ez | VCCGT VCCGT [~res 1
AL40 | VCC_AL37 VCC_J40 a3 +VCC_CORE A6 | VCCGT VCCGT [~rgg 1
A VCC_AL40 VCC K33 g5 e +—AAe3 | VCCGT VCCGT [~rg7 1
— A VCC_AM32 VCC_K35 [~g37 t—AA64 | VCCGT VCCGT Reg 1 m
AM35 | VCC_AM33 VCC_K37 - e AAGS | VCCGT VCCGT FRgg 1
AM37 | VCC_AM35 VCC_K38 = 67| VCCGT VCCGT Fr7g—1
AM38 | VCC_AM37 VCC_K40 oy AAGS | VCCGT VCCGT [R77
—G30 | VCC_AM38 VCC_K42 I3 AA70 | VCCGT VCCGT a1
VCC_G30 VCC_K43 o2 AA7T | VCCGT VCCGT ugs—1
+VCC_CORE GO K32 E32 VCCSENSE by ACe4_| VOCGT VCCGT ["yeg q
T122@ PAD~D @+ RSVD_K32 VCC_SENSE [~E33 VSSSENSE ;; VCCSENSE  [42] AGE5 | VCCGT VCCGT (577 ?
+VCC_CORE_G1 AK32 VSS_SENSE [42) AGe6 | VCCGT VCCGT
T123@ PAD~D @4+~ RSVD_AK32 B63 H_CPU_SVIDALRT# | e AG67 | VCCGT VCCGT
VIDALERT# [~A83 VIDSCIK = A8 | VCCGT VCCGT
VCCOPC_AB62 VIDSCK psq—vipsouT <& VIDSCLK  [42] -y ACE VCCGT
VCCOPC_P62 VIDSOUT [——————— I3 AT VCCGT
VCCOPC_V62 G20 e ACT VCCGT
VCCSTG_G20 o T 5 VCCGT
VCC_OPC_1P8_H63 3 VCCGT
c g VCCGT c
VCC_OPC_1P8_G61 g VCCGT [~ygz
VCC_EDRAM_SENS| 1 350 VCCGT [—
T134@ PAD~D . = VCCOPC_SENSE %
T135@ PAD~D @—~+———————] VSSOPC_SENSE ) —<E
+1.0V_VCCSTG 5 VCCGTX_AK42
VCCEOPIO T VCCGTX_AK43
VCCEOPIO T VCCGTX_AK45
VCCEOPIO_SENSE J VCCGTX_AK46
T136@ PAD~D = VCCEOPIO_SENSE VCCGTX_AK48
T137@ PAD~-D @4—— VSSEOPIO_SENSE 50 | VCCGTX_AK50
] VCCGTX_AK52
" TZOF 2 VCCGTX_AK53
SKL-U_BGA1356 n gg VEOaTX AKSS
VCCOPC,VCCOPC_1P8,VCCEOPIO for SKYLAKE-U 2+3e | G VCCGTX_AK56
(w/ on package cache) VCCGTX_AK58
5o VCCGTX_AK60 [
o3 VCCGTX_AK70 VCCGTX for SKYLAKE-U 2+3e only
o5 VCCGTX_AL43
n o VCCGTX_AL46
T65 VCCGTX_AL50
6 VCCGTX_AL53
67 VCCGTX_AL56
T68 VCCGTX_AL60
+VCC_GT £60 VCCGTX_AM48 +VCC_GT
- 70 VCCGTX_AMS50 -
7 VCCGTX_AMS52
V62 VCCGTX_AMS53
o e — VCCGTX_AMS56 -l
= o4 VCCGTX_AMS58 =
oy 66 VCCGTX_AU58 oy
e3 67 VCCGTX_AUE3 53
8 Qo 69 VCCGTX_BB57 o B
o 8 VCCGT VCCGTX_BB66 o @S
VCC_GT_SENSE y79 VCCSENSE_VCCGTUS
[42] VCC_GT_SENSE éé —GT SENSE Jgg | VCCGT_SENSE VCCGTX_SENSE —CCGTUS
[42] VSS_GT_SENSE VSSGT_SENSE VSSGTX_SENSE
- B SKL-U_BGA1356 T30F - 2
I |
28
0% S
~ ‘!‘8_ o~ ég
— +1.0V_VCCST |
SVID ALERT
ol
36 CAD Note: Place the PU resistors close to CPU
‘Sg RC204 close to CPU 300 - 1500mils
o ®
2 1 H_CPU_SVIDALRT#
142 VIDALERT_N 720_0402_5% RC153
+1.0V_VCCST
A SVID DATA »
- 3
Dy CAD Note: Place the PU resistors close to CPU
g0 RC208close to CPU 300 - 1500mils
39
0y DELL CONFIDENTIAL/PROPRIETARY
=
N =
Compal Electronics, Inc.
42]  VIDSOUT <K D) VIDSOUT
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+1.0VS_VCCIO
o

12V PER BSC BSC
SC SC. ’ ° ° o °
! ! ! ! s s
g g g 3 g 3 LI T ER- B ET - 1.2 s
0z [1g®
142 (108 [108 [1:8 108 [198 el sl sl 8 )
fo L Rol Bol kol Ro |l By o 2o 8o 8¢ Se T8y
oy oo oy oy oy (SR oy oy oy oo = =
0 |, 09 |, 08 |, 0% |, 02 |, 0% 203 |208 [20g [208 25 |25
263 203 278 278 [2°8 278 +1.0VS_VCCIO 3 =) 3 3 S S
EMI N = N - uen Sk 7 AV 2V 2V 2 = F
- ~ - - - N CPU POWER 3 OF 4
SC SC 1 e vDDQ_AUZ3 veeio 4
’ ? ’ ? ? ’ 1 AU35 | VDDQ_AU28 VCCIO & PSC
AU4> | VDDQ_AU35 VCCIO A
> ~ < > s s = t——BB25 | VDDQ_AU42 VCCIO [ar 2 5 >
Teteg gt gt gl 51 B %VDD(LBBZS vcuoﬁ
P e R et B e B N B t—BB47 | VDDQ_BB32 VCCIO Avaz +VCC_SA « o « «
O RO R +—BB47 | VDDQ_BB41 vceio Tte|t gt gt g
So ,8a [, 8 [, 3 [,3x [,39 |,89 BB47 . H 3 H H
288 288 288 288 288 [288 288 [ BBs1 | /DDA BB47 AK23 YT ReTBe—5a
63 | 83 | @3 | 83 8 8 E f————>— VDDQ_BB51 VCCSA AR5 8o 8T 89T 82
B = S > 2 3 2 cr o Ve v — 20g |208 |208 [20%
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close UCL.AL1 and <120mil

+1.0V_PRIM +1.0V_PRIM
+1.0V_PRIM o
close UC1.K17 and <120mil close UC1.AB19 and <400mil
- PCH PWR close UC1Y16 and <400mil
+3VALW_PCH
x x x x p

g g 8§ gg close UC1.AG15 and <120mil .. +3VALW_PCH

25 35 S S 1 %

Sal S O o O o uc10 SKL-U o<
238 2i88 2.2 2.2 8o x
g S 3 3 CPU POWER 4 OF 4 3 1.8
S S S S AB19 2 @)§ S2
= = = = ¢+——AB20 | VCCPRIM_1P0 AK15 S S<
1 B1s | VCCPRIM_1P0 VCCPGPPA [~AG15 O+3VALW_PCH S 2 ©g
; VCCPRIM_1PO VCCPGPPB [v1s = 3
close UC1.AF18 and <400mil VCCPGPPC :
AF18 Y 2
AF79 | VCCPRIM_CORE VCCPGPPD g O+3VALW_PCH 2

V20| VCCPRIM_CORE VCCPGPPE AF{6
V21| VCCPRIM_CORE VCCPGPPF [Ap75 0+1.8V_PRIM
VCCPRIM_CORE VCCPGPPG [—————————O+3VALW_PCH
AL1 V19
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K17, T1
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1.8 S
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5 gl +1.0V_APLL O—————— VCCAPLL_1P0
E =] +3VALW_PCH AB17
5

close UC1.AJ19 and <400mil

Change CC215 to 8.2p for RF team
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~
CC214

VCCCLK3
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i
I
L
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€E512
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D[0..63]

lul MA[0..13] " JDIMM1
Ul 0S#0.7) 1.2POR r +1.2V_DDR
m DQS[0..7] \ A
Layout Note: Layout Note: DDR AT T boe, Vos2 [ DOR A DO
Place near JDIMM1.257,259 Place near JDIMM1.258 DDR_A_D5 | Vss3 VsS4 g1 DDR_A D4
Q1 DQO
DDR A DQSf) o VSS5 vS$6 [H—1
DORAD! 3% DQSO_c DMO_n/DBIO_n
51 DASO_t VSS7 {51 DDR_A_D6
DDR_A_D7 17 VSS8 DQs
+2.5V_MEM 5| DQ7 VSS9 55— DDR_A_D2
- +0.8Y_DORVTT Layout Note: DDR_A_D3 $—> VSs10 DQ2
you lote: Q3 VSS11 o1 DDR_A_D12
Place near JDIMML.255 DDR_A_D9 5| VSS12 DQ12
1 = = a DQ13 VSS13 [-55—¢ DDR_A_D13
N 2 - g 2 g DDR_A D8 9| VSSt4 DQ8
2 e = = < s s 's DQY V8815 fo— DDR_A_DQS#1
[ L's < \S 18¢0 2o 2o 2o 33 VSS16 DQst_c T
18 8 1oy 20 L 88 &8 88 &8 DM1_n/DBI_n DQST t
Ca “o S8 55 o N g o 2o DDR_A_D10 +—37] VSS17 VSSi8 55— DDR_A_D15
28 a2 > ‘> @ 5 H H +3vs Q15 DQ14
2% 255 |22 2 @ ] ES 2 ES o DDR_A D11 a7 VSsto VSS20 77— DDR_A_D14
2 2 3 S 3 & 5 & 3 DQ10 DQ11 43
3 3 7 g ° DDR_A_D16 a5 Vss21 VS22 (351 DDR_A_D21
© © 1 7] bQ21 DQ20
° N DDR_A D17 49| VSS23 VsS24 551 DDR_A_D20
Avd Avd = » DQ17 DQ16
1o |"So 211 Vssz2s VSS26 25—
g8 8% DQS2 ¢ DM2_n/DBI2_n
83 83 DQSZ_t VSS27 (251 DDR_A_D18
25 2'» DDR_A_D22 —5g| VSS28 DQ22
2 2 Q23 VSS29 [-e7—1 DDR_A_D23
3 2 DDR_A D18 &3] VSS30 DQ18
S 3 Q19 VSS31 e DDR_A_D28
1 57| VSS32 DQ28
Layout Note: DR A2 DQ29 vsgza o1 DDR_A_D25
Place near JDIMML A4 DDR_A_D29 71 VSS34 DQ24
DQ25 VS35 1
7 R_A_DQS#3
7 6 =
+1.2V_DDR DM3_n/DBI3_n
DDR_A_D26 76 VSS3T DDR_A D31
Q30
DDR_A_D30 g3 VSS39 DDR_A_D27
g L& & L& & & |& & -
T2 |2 |'%¢ |'%9 [''2g |''%s ['%g ['%g a9 CBSING
82 88 8g 8S 8g 8S 8 RS To1)) VSs43
'o” T = 50 T o T oy T oo T loe T o 937 CBINC
2 4 2 4 2 4 2 4 371
2 2 ¢ 2 2 ¢ 2 2 ¢ 2 2 ¢ 55| VSSiS
2 2 2 2 2 2 2 2 of place cap near DIMM RESET PIN
© © © ° © © © © s DDR4_DRAMRST#
~ DDR4_DRAMRST# °
DDR_A_CKEO DORACKET 2
[7] DDR_A_CKEO DDR_A_CKE1  [7] 1€,
+ 861 28
1.2V_DDR [7] DDR_A_BG1 ot BORAALERT DDR_A_ACT#  [7] @Esb@ [e
[7] DDR_A_BGO = — DDR_A_ALERT#  [7] o'
DDR_A_MA12 DDR_A_MA11 2
DORAWAY DORAT 3
2 a 2 a a a &
IE ‘E .8 ‘E ‘8 ‘8 18 DDR_A_MA8 DDR_A_MAS
s = s = = s g DORAT DORARr
g g g |18 g ' o
o o 9 o ;S g = D g —_— g =8 DDR_A_MA3 DDR_A_MA2 T i
] es | @ @s 3 |e% , &8 e POR_Z T { ALl VREF traces should |
2 ES 2 2 2 2 2 { have 10 mil trace width |
i T i T 7 7 l DDR_A_CLK1 (7] | i
© © © © © © § DDR_A_CLK#1  [7] L
= DDR_A BSO [7]
5 WE_n/A14 DDR_A_RAS#  [7]
DDR_A_ODTO 155 VD15 DDR_A_CAS#
[7] DDR_A_ODTO b= 125 ODTO ; DDR_A_CAS#  [7]
(7] DDR_A_CS#1 125 CS1n
DDR_A_ODT1 181 VDD17
[7] DDR_A_ODT1 63| ODT1 X +V_DDR_REFA
1657 VDD19 EF DA ?
167 C1. CS3_.nNC SA2 [gg—T
DDR_A D36 —7gg | VSS53 VSSs4 (70— DDR_A_D33 °
——————77 DQ37 DQ36 |77 =
DDR_A_ D37 Y7737 VSS55 V8856 (74— DDR_A_D32 TSa
51 D33, DQ32 |75 29
+1.2V_DDR DDR_A_DQs#4 {77 VSS57 VSS58 751 8&
3 DORA 5] Das4 ¢ DM4_n/DBI4 n g0 +1.2V_DDR 2's
7| Das4 t VSS59 [g;—1 DDR_A_D38 2
+avs +avs +avs DDR A D39 g3 VSS60 e T s p— 3
———— 85| DQ38. VSS61 [fgg—¢ DDR A D35 &
DDRAD34 g7 VSSE2 e -
——————gg* DA VSS63 90— DDR_A D45
- DDR A D41 g7 VSS64 DQ45 e ————
- - RD35 ———— 93| DQ# VSS65 g4 DDR.A D44
RD1 RD2 RD3 470_0402_1% DORAD40  [7g5 | V596 2041 96—
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o o o +1.2v_DDI [ s 20
2V 207 DM5_n/DBI5_n DQS5_t (507
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DIMM_CHA_SAO DIMM_CHA_SA1 DIMM_CHA_SA2 DDR4_DRAMRST# —————505{ Da4s. e A S p—
[19] DDR4_DRAMRST# N H_DRAMRST# (7] DDR A D42 $—500] VSST1 vss72 23 bR A Das
RD31 0_0402.5% 207 208
° 209 DQ42 DQ43 |57g
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Be 7 i
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DDRADS7 535 VS84 DQ6O (53—
——————735| Das! VSS85 53— DDR_A D58
DDR A Ds6 %37 VSS86 DQ57 53—
+V_DDR_REFA R +1.2V_DDR ——— 739" DAs6 VSS87 5701 DDR A DOS#7
0 [} t—5a1 ] VSS88 DQST_c [F547 DORADT:
+1.2V_DDR> 3% DM7_n/DBI7_n DQS7_t (577
- DDR A D60 {—5g5 | VSS89 VSS90 [F526—9 DDR_A_DG2
Riz0e oor_p e |2 veSar 18353 [ 224 oor poss_
20mil 1K_0402_1%~D — 7] DQ58 Das9 222
PCH_SMBCLK 1533 V5593 VSS94 52—  PCH_SMBDATA
~ 8.19.27.33] PCH_SMBOLK  {(»—————— 1233 {sct SDA W53t —omrersr————<K»  PCH_SMEDATA  [8,19.27,33)
RH484 2 2 0402 1% +V_DDR_REFA Vs 57 VDDSPD U - e e —
+2.5V_MEM S vep1 VIT {535 et +0.6V_DDR_VTT
S ) SAl Mg
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Layout Note:
Place near JDIMM2.258

Layout Note:

Place near JDIMM2.257,259

+0.6V_DDR_VTT +2.5V_MEM
0 o
e LEOLE LB e LE LB
g ' % ' g |'B9 |'s %
R8 8o 3y L &g 88 =88 L85 L 3o
o8 g T 88 T8 58 TS T88 T8
20 28 ;98 |98 b & 28 o8 |98
2 5 H 5 H 2 5 5
O] I I I ) O] I I
5 s 5 5 s
Layout Note
Place near JDIMM2
+1.2V_DDR
\é IE \E IE \E IE \é IE
19 19 19 19 19 19 19 19
L 88 38 g8 38 g8 38 g8 38
53 88 88 =88 =88 88 =8 —=§¢§
s P8 Ps [P Ps [P Fs [%
2 o 2 o 2 o 2 o
s 5 g s s s g s
+1.2V_DDR
3 2 3 2 3 2 3 2
\C IC \: IC \C IC \C IC 18
< S < S < S < S g
1 § 1 § 1 % 1 § 1 % 1 § 18 1 § So
Dag=) Dago) a o) a =) a D] =28
29 209 29 209 29 209 29 209 Il
28 T,58 1,08 T,58 1.8 T, 58 5% 28 J
228 [2gR 228 255 253 258 [25% 2E8 25
g g ES ES g ES g ES 2
; ; ; : : : : : |
s 5 s 5 s 5 s 5 2
g
+3VS +3VS +3VS
RO4 R0 R08
0_0402_5% 0402_5% 0_0402_5%
DIMM_CHB_SA0 DIMM_CHB_SA1 DIMM_CHB_SA2
RD38 RD39 RD40
0_0402_5% 0_0402_5% 0_0402_5%
N «
+V_DDR_REFB_R
+1.2v_DDR
Rrz07
1K_0402_1%-~D.
20mil
«
RH485 2 2 0402 1% +V_DDR REFB
RH210
1K_0402_1%~D
«

nozzu 0402_25V7K
RH212
24.9_0402_1%

JDIMM2
52

+
[7) DDR_B_D[0.63] 1.2V PR +1.2V DDR
[7] DDR_B_MA.13] ; “'5
[7] DDR B_DQS#0.7] DDR_B_D13 3 Vsst vss2 | DDR_B_D9
{7] DDR_B_DQS[0.7] 2 pas DG4
DDR_B_D12 7] vsss e — DDR_B_D8
1
DDR_B_DQS#1 o vsss VSS6 17—
RB-DuST 3% DQSO_c DMO_n/DBI0_n
5 DASO_t VSS7 51 DDR_B_D14
DDR_B_D15 7 Vss8 DQ6
g7 D7 VSS9 55— DDR_B_D11
DDR_B_D10 VSS10 D
DQ3 VSs11 o1 DDR_B_D4
DDR_B D1 Vvss12 DQ12
DQ13 VS$13 55— DDR_B_DO
DDR_B_D5 VsS14 DQ8
DQ VSS15 1 DDR_B_DQS#0
DQS1 ¢ DOREDX
Layout Note DM1_n/DBI_n DQST_t
Place near JDIMMZ 255 DDR_B_D7 Vssi7 VSST8 35— DDR_B_D3
DQ15 DQla
DDR_B_D6 Vss19 VSS20 27— DDR_B_D2
3 DQ10 DQ11
DDR_B_D16 5 Vss21 V8822 351 DDR_B_D21
DQ21 DQ20
DDR_B_D17 T vss23 Vvss24 551 DDR_B_D20
+3vs T DQi7 DQ16
o _Das#2 VSS25 VSS26 (35—
= DQS2 ¢ DM2_n/DBI2_n
DQAs2 t VSS27 (25— DDR_B_D23
[ DDR_B_D1g VSS28 DQ22
° o DQ23 V8829 g1 DDR_B_D18
2 ® DDR_B_D22 VSS30 DQ18
150 150 DQ19. VSS31 ~gg—1 DDR_B_D25
83 28 DDR_B_D29 vssaz DQ28
SE aa DQ29 VSS33 751 DDR_B_D28
25 2’2 DDR_B_D24 VSS34 DQ24
2 e 73| DQ25 VSS35 75— DDR_B_DQS#3
7 2 7 DQS3 ¢ DORBDT
) 5 77| DM3_n/DBI3_n DQS3 t
[ DDR_B_D26 537 VSS3B fg5—9 DDR_B_D31
DQ30 DQ31
~ DDR_B_D30 VSS39 VS840 g1 DDR_B_D27
DQ26 DQ27
Vssat vssa2 fHgg—1
—gg| CBSINC CB4INC -g5—
VSS43 VsS4 g1
—g3¥ CBINC CBOINC ftgq—
5] VSS45 546 (g5
—g7¥ Das8 ¢ DM8_n/DBI_n/NC ftgg—
—gg¥| DAs8_t 547 2001
VsS4 CBBING s
101 Ceanc Sio 102 place cap near DIMM RESET PIN
——ioeY VSS! CBIINC 05— DDR4_DRAMRST#
—fo7] CBINC VSS51 05— | DDR4_DRAMRST#
DDR_B_CKED —10a | VSS52 RESET n 510 DDR-B-CKET DDR4_DRAMRST#  [18]
[7] DDR_B_CKEO 199 CKEo CKEY {19 DDR B_CKE1 [7] -
DDR_B_BG1 3] VOD1 VDD2 (75 2
{7 DOR B BG1 DDOR-B-BCD 54 BG1 ACT n 75 DOR-BALERT DDR B ACT#  [7] TSo
[7] DDR B_BGO >4 BGO ALERT n (75 DDR_B_ALERT#  [7] @eso@ == 28
DDR_B_MA12 g VDD3 VDD4 [—70—F9 DDR_B_MA11 88
DORBM T A2 A1 g 5
1237 A9 AT 124 3
DDR_B_MA8 1557 VDD5 VDD6 {35 DDR_B_MAS 3
DOR-B-MAS 1571 A8 A5 58 DOR-B_MA °
1297| A6 A 7730
DDR_B_MA3 151 Voo7 VODS [i55 1 OOR3 A2
e EVENT n/NF (13— r ;
VDD10 [tzg—{ DDR_B_CLK1 H 19 |
[7] DDR_B_CLKO CKA_UNF, s S DDR_B_CLK1 7] { ALl VREF traces should i
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Version Change List (P. 1. R, List )

. Request gsue o \q%)[utzf)n.
Item ®Page#  Title Date  Owner escription escription Rev.
1 P37 PWR 20160303 COMPAL to change charger IC change charger IC(PU703) to ISL88739 0.2(X00)
P39 add PC208
P43 add PC666,PR676,PC678
2 P45 PWR 20160303 COMPAL to prevent RF issue add PCl1116,PR1122,PC1109,
P46 add PC1402,PR1408,PC1408
3 P42 PWR 20160303 COMPAL to adjust +VCC_CORE and +VCC_GT load line change PR622 to 1.91K,PR638 to 287 ohm,PC626 to 0.luF,PC642 to 0.luF
4 P36,P42 PWR 20160303 COMPAL |to save layout space delete PL3,PL602 (reserve location)
5 P36 PWR 20160303 COMPAL to fix battery connector ME issue to change battery connector
6 P37 PWR 20160304 COMPAL to fix Temp/Voltage 19.5V DC-IN issue change PR732 to 53.6K
7 P44 PWR 20160304 COMPAL to fix DFB solder open problem change PC1127,PC1062,PC1128 footprint
8 P38 PWR 20160308 COMPAL to prevent OTP functions abnormal issue to reserve PQ102 and connect to ALL SYS PWRGD
9 P37 PWR 20160316 COMPAL to save layout space by EMI request change PC760,PC762,PC763,PC764 to 0603 size and delete PR766,PC767
0 3 20160328 COMPAL according to test result to adjust VCC_CORE | to unmount PC624 and PC646
1 P4 PWR and GT_CORE's load line
according to test result to adjust VCC CORE | unmount:PC1021,PC1135,PC1133,PC1131,PC1022,PC1025,PC1027,
and GT CORE's output MLCC's locatlon(only PC1028,PC1063,
change BOM) and bulk cap PC1008,PC1003,PC1011,PC1072,PC1076,PC1071,PC1081,PC1082,PC1004,
11 P44 PWR COMPAL B PC1007, PG
20160328 PC1179,PC1178,PC1180,PC1183,PC1184,
OuF/9m ohm
12 36 20160429 COMPAL To improve EMI and reduce inrush current to | unmount:PL1,PL4
P PWR mount n filter’ s bead and change cap change:PC2,PC4 to 100pF
13 P37 PWR 20160429 COMPAL ISL88739 doesn't support PSYS function unmount: PR727
change PR774 to 1K ohm
change PC748 0.1luF 0.3(x02)
14 P39 PWR 20160429 COMPAL to adjust 1.2V OCP to 10.2A change PR205 to 11K
15 P37 PWR 20160429 COMPAL to aviod inrush to damage MOS to reserve PQ741
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Main Func :

dGPU

PCIE CLK
(From PCH CLKOUTO)

PCIE X4 Bus
(Link to CPU Port 1~4)

UV1A
COMMON

1/14 PCI_EXPRESS

AB6_| pexX_wWAKE#
PLT_RST_VGA_MON# gyg 2 00402 5% PLTRSTVGAY  Ac7 | pey et
CLKREQ_PCIE#O R A6 | pex cLirEH
[11] CLK_PEG_VGA A‘*gg PEX_REFCLK
[11] CLK_PEG_VGA#| PEX_REFCLK#
PCIE_CRX GTX P1  oyiy  © ‘ 2 022U 0402 16v7K _ PCIE_CRX_C_GTX_P1 ACY
[10] PCIE_CRX_GTX_P1 POIECRXGTXNT ¥ PSR PEX_TX0
[10] PCIE_CRX_GTX_N1 === cviz T J‘ 2022 0402 16V7K A ABY | pex_TX0#
PCIE_CTX_C_GRX_P1
[10] PCIE_CTX_C_GRX_P1 [ e P} Dis@ ﬁ%, PEX_RX0
[10] PCIE_CTX_C_GRX_NI %G PEX_RX0#
PCIE CRX GTX P2 cy1a 1 ][ 2 022U 0402 16vzk__ PCIE.CRX_C.GTX P2 g0
[10] PCIE_CRX_GTX_P2 PoC R ST . PO Rt PEX_TX1
[10]  PGIE CRX GTX N2 —CRXGTX] Cvia_1 } 2 0.22U 0402 16V7K CRXCGTX] ACTO | pex_Tx1#
PCIE_CTX_C_GRX_P2 AFT
[10] PCIE_CTX_C_GRX_P e DIS@ AFT ) PEX_RX1
[10] Pcm,mx,c,eRx,Ng ; o156 PEX_RX1#
PCIE_CRX_GTX_P3  cy15 1 ]| 2 022U 0402 16v7K___ PCIE.CRX C_GTX P3  apiq
[10] PCIE_CRX_GTX_P3 — ; POETCRCETCN PEX_TX2
[10] POIE CRX GTX N3 CRXETX] cvie 1 } 2 0.22U 0402 16V7K _CRX T GTX] ACT | pex Txo#
PCIE_CTX_C_GRX_P3 AE9 |
[10] PCIE_CTX_C_GRX_P3 PRIE AT TRt Dis@ AES § PEX RX2
[10] PCIE_CTX_C_GRX_N3 PEX_RX2#
PCIECRX GTX P4 oyi7 1 ‘ 2 022U 0402 16v7K _ PCIE_CRX_C_GTX P4  ac12
[10] PCIE_CRX_GTX_P4 e - B PEX_TX3
Hol Pcm,mx,mx,mg —CRXGTXT cvig_1 } 2 0.22U 0402 16V7K CRXCGTX] ABTZ | pEx Txat
PCIE_CTX_C_GRX_P4 AGE
[10] PCIE_CTX_C_GRX_P4 PEIE T TR DiS@ AaG9 § PEX RX3
[10] PCIE_CTX_C_GRX_N4 PEX_RX3#

(From PCH)

(From GPU)

[11,22,25,29,30,32]

51

Reset Control
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+3VS_DGPU_AON
o

+3VS_DGPU_AON
o

{__> PLT_RST_VGA MON# [51]

RV66
10K_0402_5%
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[11] PEG_CLKREQ#

(To SOC)

<

DGPU_PWROK

+3VS_DGPU_AON

RV68

10K_0402_5%
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o DIs@

112.455253CLK_REQ

CLKREQ_PCIE#0_R

0_0402 5%

Qv3
2N7002K_SOT23-3
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2 @ 1_RV5

uv1 DIs@
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SA00009FPOL.

% PEX_TX4

C13 | pEX_Txa#
F10 | pEX_RX4
E10 | pEX_RX4#

w PEX_TX5
CT4 | pEx_Tx5#
E12 | pEX_RX5
F12 )| pEX_RX5#

PEX_TX6
PEX_TX6#

NC FOR GM108

PEX_RX6
PEX_RX6#

G13
& PEX_TX7
SACT6 | pex_Tx7#

Pl 8
PEX_RX8#

PEX_TX9
@ PEX_TX9#
PEX_RX9
16 )| PEX_RX9#

AG

& PEX_TX10

SACTY | pex_TXx10#
F16

PEX_RX10
PEX_RX10#

D20 | pex_Tx11

C20 | pEx_TX11#
PEX_RX11
PEX_RX11#

PEX_TX12
x@ PEX_TX12#
PEX_RX12

PEX_RX12#

ﬁ619
& PEX_TX13
F19

NC FOR GF117/GK208/GM108

PEX_TX13#

PEX_RX13
PEX_RX13#

PEX_TX14
E24 | pEx_Tx14#

PEX_RX14
PEX_RX14#

G2 | PEX TX15
SAG25 | pex_Tx15#

ASZ14| PEX RX15
JAG22 | pEX_RX15%#

Place near balls Place near BGA +1.0V5_DGPU
1.0V
L O O O O O (O
CV23 CV22 CV2 C\/21 CV24
PEX_IOVDD | AA22 & _Dis@ DIS@
PEX_IOVDD [ AB23 | |
PEX_IOVDD [ AC24
PEX_IOVDD [ AD25 !
PEX_IOVDD ["AE26 l
PEX_IOVDD [AE27
%Place near Dballs Place near BGA +1.0VS_DGPU
PEX_IOVDDQ | AA
PEX_IOVDDQ | AA’ 1 1
PEX_IOVDDQ | AA’
PEX_IOVDDQ | AA’ CVv27 CV26
PEX_IOVDDQ | AA’ ,0s@
PEX_IOVDDQ | AA’ |
PEX_IOVDDQ [ AA2
PEX_IOVDDQ [ AA2 !
PEX_IOVDDQ | AB22 l
PEX_IOVDDQ | AC23
PEX_IOVDDQ | AD24
PEX_lOvDDQ | AE25
PEX_IOVDDQ [ AF26
PEX_lOVDDQ [ AF27
Table 3-16 PEX_IOVDD/Q Power Rail Combined
capacitor
Type Footprint | Population | Location
1.0 uF [xes | os0z Under GPU
4.7 uF | x5 | os03 g Near GPU
10 | xsk | osos . Midway between GPU and Power
Supply
Z2F |X5R | osos g Midway between GPU and Power
Supply
GBaB-128 T.0uF [ xes | os0z ] Under GPU
GBaB256 a7 ur [ xes | 0603 2 Near GPU
TouF | xsR | 0805 = Midway between GPU and Power
Supply.
NC FOR GF119 Z2aF | %GR | GBos = Midway betwaen GPU and Power
Supply.
PEX_PLL_HVDD | AA8
PEX_PLL_HVDD | AA9
Place near BGA +3VS_DGPU_AON
PEX_SVDD_3v3| AB8
I ol
¢ cv19 CV5 cva
c DIS@ DIs@ *| DIS@
%
S
3
<
3
X

VDD SENSE | F2 NVVDD_SENSE

GND_SENSE | F1 NVVDD_GND_SENSE

> NVVDD_SENSE

> NVVDD_GND_SENSE  [45]

[45]

Table 3-4.

GPU Core Sensing Line Routing Constrains

Constraint Parametar Requirement

Singla-endad Impadance E-raEs

Differential Trace Impsdance| 50+ 15%

Rafarance Plans GND Refarence

Stripline’ or Microstrip
Stripline: = 3.0x dielectric
Microstrip: = 4.0x dielectric

Routing Type
Dislectric spacing

Intrapair skew. <5ps

Via stub

To POWER

trace width:

PEX_TSTCLK_OUT

1lémils

differential voltage sensing.
differential signal routing.

AF22 PEX PLL CLK OUT  Rva 2 200 0402 1%
PEX_TSTCLK_OUT#| AE22

Place near BALL

GPU to Ry /R < 250 mim (984275 ]
Ra to VR < 50 mm (1958.5 mil)

Traca length

Note:
1. Stripline is recommended ta minimize EM./Do-hot raute over any vaids.

Place near BGA

+1.0VS_DGPU

1.0V

PEX_PLLVDD | AA4 PEX_PLLVDD_GPU

PEX_PLLVDD | AAT5

CV20
DIS

MLA9L 2070 NL°O

TESTMODE GPU_TESTMODE

I

CV29
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00402 5% 2 @ 1 _RV12
1

CV6
DIS
,bise

7

PEX_TERMP | AF25

PEX_TERMP Rryg

1 QI§@ 2 249K

0402 1%
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< IGPU_TESTMODE
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Q 2 || o1 TXD1 R & S s S
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e o b=
IFPE ° NC FOR GK208 z % IFPB_TXC# | AB4 [ o7 |
o« IFPB_TXC | ABS S P$ | irPc_lovop GPIO15 | C3
o]
2
HPD_E HPD_E Gpiots | C2 W8 | iFPA_lovDD 1) IFPB_TXD4#| AB2 .
v z IFPB_TXD4 | AB3 N16S-GT-S-A2_BGA595
NC FOR GF117 6 | IFPB_lovoD %
AD2
H8 | iFPE_lovDD IFPB_TXD5#| AD2, uvil I FPD
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8 rPr_iovop DVIDL DVI-SLIHDMI oP Aot
IFPB_TXD6#
IFPF_AUX# | H4 T [AET X
ggijggf IFPF_AUX [H3 3 IFPB_TXD6 | AETS U8 I "iFPD_RSET GF119/GK208,
DVIHDMI op
IFPB_TXD7#| ADS
Js - Fana
8 e Nt [ IFPB_TXD7 | ADAS TZ | iFPD_PLLVDD 12CX_SDA IFPD_AUX#| P4
= - 7 & | rex scL IFPD_AUX | P3 S
LEB X038 %00 \FPE Lot %x RZ_| IFPD_PLLVDD - =
% TXD3 TXDO IFPF_L2 | B o GF117 g S T*C IFPD_L3# Ef X
x TXD4 XD IFPF_L1# | L4 B: o = ™>C IFPD_L3 L R% ¢
IFPF e || v ik S e IFPAB e | opon B3 2 5
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D5 ™>D2 IFPF_LO | M3 5 IFPD & 3 D1 IFPD,U#‘XS‘;
NC FOR GK208 Z = TXD1 IFPD_L1
z TXD2 IFPD_LO# xg
HPD_F GPIO19 | F7 n TXD2 IFPD_LO | VS o
NC FOR GF117
R6 | IFPD_IOVDD GpPio17 | D4 o
N165-GT-S-A2_BGA595
ovik DAC A )
AN — MURATA BLM18KG300TN1D
14 DACA N165-GT-5-A2_BGA595
GF117/GM108 GF117 GM108/GK208 !
"3 paca voo N Ne 12cA_scL | B7 AR oAscL 51 |
. N BT v —l S I
E2 | DACA_VREF TSEN_VREF . . UViM X | TAL
AFZ )| DACA_RSET E3 o ! +1.0VS DGPU GommoN @
2 . NC zg I;/;(éﬁ:}\*/g:g :gEA i im e i m i m i mim i m o’ T—/l-vw‘ Place near BGA Place near balls 9/14 XTAL_PLL
Dis@ L6 | pLLvDD
. oAcA RED | 463 TAL- ECH HCB1 OBKF VID_PLLVDD W6 | o oD
NG DACA_GREEN | 4F4 ﬁfcvm cv3s e e ne +3VS_DGPU_AON
N DIS@ ,DIs@
NC DACA_BLUE | &F3 92 GF119/GK208 GF117/GM108
i XTAL_OUTBUFF 4
M08 o0 =i TOR_0402_1%, A Rz
oriir DAl 2 1 A10
; . XTALSSIN XTALOUTBUFF | C10
N165-GT-5-A2_BGAB95 K Rv21 02_1% 10K_0402_1 %
C11 | XTALIN XTALOUT | B10_XTAL_OUT
. . . 1 N165-GT-5-A2_BGA595
Table 3-33. SP_PLLVDD Power Rail Filtering ~ )
GPU Package | PLL Rails Capacitor Type Footprint Population | Location 90-OHM DIFF Impedance for XTALIN & XTALOU, RV2 o 1o
GB2-64 SP_PLLVDD 0.1 pF X7R 0402 1 per ball Under GPU Wi _pis xTAL@ psxmLe
1 Tryecal
GB2B-64 (+ VID_PLLVDD) XTAL_OUT_R
100F | X5R 0603 1 Near GPU o o
GB4B-128 NN Gnp (-2 V36
15P_0402_50V8J
47 UF X5R 0805 1 Near GPU DIS_XTAL@
GB3B-256 CV3 27MHZ_10PF_7V27000023 2
15P_ 0402 50V8J
Bead Type N \ 2DIS XTAL@
300 Q (ESR=0.2 Q) | 0603 1 ] Near GPU Place near balls
Note:
1. SP_PLLVDD and VID_PLLVDD power rails can be combined for customers who either do not use Securty Classification Compal Secret Data Compal Electronics, Inc. |
i o s : : . 2014/05/19 i
VGA display or uses VGA display with maximum resolution lower than 1024 x 768 with a 240 Hz Issued Date | Deciphered Date | 201512131 Tile
refresh rate THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS, INC. AND CONTAINS CONFIDENTIAL - NV(2/5)-IFP ABCDEF DAC XTAL
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5 4 3 2 1
. uv1D
Main Func : dGPU I oM ___ @
12714 FEVDDQ
(B;gg FBVDDQ
[ C25 | FgvDDQ
E23 | FRVDDQ UV1F
+1.35VS_VRAM E26 COMMON @
| E26 | rgvDDQ +GPU_CORE
Place under GPU L F14 | rgvDDQ o UV1E 13114 GND.
| F21 | FrevDDQ COMMON @ A2 | GND GND jM13
G13 | FeVDDQ Voltage by GPU SKU e NwoD AB17 | GnD GND | M15
1 | G14 | FrevDDQ VDD AB20 | GnD GND [ M17
| G15 | FrevDDQ 2 | vop AB24 | GnD GND
D V38 cvat cva2 cv39 cva [G16 | Fevbpa 2| vop C2| GND GND o
ZDIS@ i ZDIS@ | ZDIS@ ZDIS@ DIS@ | G18 | FevDDQ VDD | AC22 | GnD GND 4
| G19 | FgvDDQ VDD .LZE. GND GND
.% FBVDDQ L11 | vop ﬁg GND GND |(N18 ]
| | | G21 | FevDDQ GP' ' D l L13 | vbp GND GND P
| L22 | FgypDQ e cou l n L VDD AD12 | GnD GND ;
% FBVDDQ i VDD | _AD13 J GnD GND | P
L L26 | FgvDDQ CAP @ P H VDD | GND GND
| M21 | FgvbDQ s ower H VDD A GND GND [¢P
| N21 | FgvpDQ H 4 | vop AD GND GND [ P23 |
| R21 | FgyppDQ Pa e : VDD AD GND GND (P26
| 721 | FgvDDQ g H VDD AD GND GND j¢P
L V21 | FgvDDQ H VDD AD GND GND [ R
LW21 | rgvDDQ H VDD AD GND GND R
VDD AE GND GND ¢ R14 -
ST N17_| vop 25 GND GND (¢ RIS
CFi1o P10 | vop E17 ] anD GND | R18__|
Place near GPU K208 VDD AE GND GND
P AB
S . P14 | vop GND GND
| H24 | FgyvppQ_AON FBVDDQ VDD Al GND GND
= F
| H26 | FevDDQ_AON FBVDDQ VDD AF GND GND
| J21 | FevDDQ_AON FBVDDQ R VDD AF GND GND ¢ Y
K21 | FevDDQ_AON FBVDDQ R VDD AF GND GND ¢ U
R VDD | AF20 J GnD GND ¢ U14
R VDD | AF23 | GnD GND [ U
VDD AF5 | GND GND | U18 ]
VDD AF8 | GND GND | Y2
VDD | AG2 | gnD GND | U23 |
VDD | AG26 | gnD GND | U26 |
c VDD AB14 J GND GND Y ¢
U VDD B1 .} aND GND
U VDD GND GND gV
U VDD 4, eND GND gV
U VDD | B17 . anD GND ¢V
g VDD ._ggg GND GND ¥3
GPU Via{ voD 223 GND GND (¢ 1234
Vi | voo 65 oo i e
=y
+1 .35V_VRAM V- VDD B8 | GnD
R T s 3 E11 ] GND
1 | Near Ball B . | E14 | GnD
: FEVDDQ H N16S-GT-S-A2_BGA595 EF_; GND
| ! L _E2 0 enD
‘ : " ez o i
| =2y
} 402 Q i .%. GND
I = n ’_ES. GND
1
FECAL_PD-VDDQ — Flace dloses| 12" one
: il I FB_CALTERM_GND 4 B25_60.4 0402 1% 2 RIS@. 1 RV43 :gg. GND
! ! . <|7 —h5 Y o
FBCA N I GND
BEALLRUCND ! | N16S-GT-S-A2_BGA595 GND
! ! GND
| i GND
FBCAL_TERM_GND o QR uvic GND
- COMMON @ L GND
~ %\ +3VS_DGPU
s ] j 14/14 XVDDVDD33 Under GPU Near GPU | L12 | aND s
i AD G8 00402 5% 2 1_RV40 i NP
f NC VDD33 b 2 AR L16 )} anD
! A'g: NC vopzs [ GO | L18 ) GND
i VbD33 |-G10 L2} enD
i vops3 | G12 | 123 ] gnD
| L L25 GnD
! F11 | svaaux_NC ! L5 | GnD GND | AAT
i M1} eND GND | AB7
! VS | FERMI_RSVD1_NC l
i FERMI_RSVD2_NC §
{ ? N165-GT-S-A2_BGA595
Note: Use only 1%.resistors for driver calibration
. il ‘CONFIGURABLE l ) l W
: ; ; : POWER CHANNELS N N
Calibration Resistors Connections Under GPU Near GPU +3VS_DGPU_AON
XPWR_G1 00402 5% 2 RV58
XPWR_G2 1
XPWR_G3
XPWR_G4
XPWR_G5
XPWR_G6 !
XPWR_G7
I
VA | xpwR_v1
A XPWR_V2 A
** XPWR pins are configurable.
These pins are not connected on the substrate.
WL | xpwr w1
Therefore, XPWR pins can be assigned as needed, XPWR_W2 Security Classification Compal Secret Data Co x
XPWR_W3 . mp.aLElﬂCtmllle,lﬂC.—
to improve Top layer routing, power delivery. WQ XPWR_W4 Issued Date 2014/05/19 | Deciphered Date 2015/12/31 Title
NS GTSAs BoASE THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS, INC. AND CONTAINS CONFIDENTIAL TR {‘V Ib/(3/ 5)-POWER
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Main Func : dGPU uviL [ROM_SI] : 0x30(PD 20K)

oMo @ H5TCAG63AFR-11C (1.35V) wsoew QTRAP

104 mscz

STE : PU 49.9 :
T vy STRAP e o N s, P asEhane -
F,&: {_INO_t D12 Bit2 (PCIE_CFG)=0, default. 4.99K_0402_1%
VMON_IN1NG D e, Bitl(SMB_ALT ADDR)=0,I2CS ADR OxOE. @
Romsi | B2 ROMS Bit0 (VGA_DEVICE)=0,2nd Display. ROM_S! of
- - - - - AP D1 ROM_SO ég;mm:scm - ROM-SO

Ra7 RS Rvas RS R61 AP D2 ST Fom.set = [ROM_SCLK] : 0x00(PD 4.99K) S
49.9K_0402_1% < 4.99K_0402_1% 4.99K_0402_1% <4.99K_0402_1% 10K_0402_1% AP E4 | sTRAP2 NC FOR 1 32@ No display output -

Dis@ e c] @ @ e £3) stRAPS N é

STRAP4

RV64
4.99K_0402_1%
DIs@

RV63 RV65
4.99K_0402_1% 24.9K_0402_1%
@

2
2
2
2
2
53
3|0
j ~
r8A0S 20%0 doL
2

AP: STRAP5_NC
AP: Gy - sUFRsT# | D11 GPU_BUFRST

- - . . i STRAPREFO __ F6 | MULTISTRAP_REFO_GND . N | PGooD | D10
GFi17 RV67 RV6S _ HAG@ RV65S  S2G@ RV65__M4G@ RV65__M2G@ RV6S  H2G@ RV6S _ S4G@

RV52 RV48 RV50 RV49 RV62 GK208 GF117  |GF119 10K_0402_5%,
4.99K_0402_1% {45.3K_0402_1% < 15K 0402 1% S4.99K 0402_1% {45.3K_0402_1% RV44. omios | |okzo8 @

@ @ @ @ 40.2K_0402_1% F4 [ MULTISTRAP_REF1_GND NG GM108

o o o o bis@
F3 ) MULTISTRAP_REF2_GND NG
30.1K_0402_1%  45.3K_0402_1% 10K_0402_1%  24.9K 0402 1% 34.8K_0402_1%  4.99K_0402_1%

o
§I7 $D034301280 $D034453280 $D034100280 SD034249280 SD034348280 $D034499180
N16S-GT-5-A2_BGA595

Table 15-8.  12CS Slave Address

743
SMBUS_ALT_ADDR
0

Description

VRAM Type RAM CFG[3:0] | BKD40 /BKA40

Resistor Values Pull-Up to 3V3_MAIN | Pull-Down to GND {ROM_ST)
499 kﬂ 1000 0000 K4G80325FB-HC28 S4GE | 0x0(PD 4.99K) 10.2.2 IZCS Slave AddreSS

10.0 kQ 1001 0001 MTS1I256M3ZHF-70:R MACE | Ox1(PD 10K) N16x GPUs \i:g-CS slave address 0x96h for NVIDIA internal tesh’ngr{ address 0x96h
: EDW4032BABG-70-F M2G@ | Ox4 (PD 24.9K) v (SSI) must not be u y other evices on e bus as the 0 avoid address

15.0 kQ 1010 0010 conflict. The SMB_ALT_ADDR strap does not affect this 0x96h address. Refer to Chapter
HSGCAH24AJR-ROC  H2GC | Ox6(PD 34.8K) 15 (Straps) for a list of useful FCS Slave addresses can be used with SMB_ALT_ADDR
20.0 k 1011 0011 K4G41325FE-HC28  S2GE | Ox7(PD 45.3K) strapping.

34.8 ki 1110
45.3 kQ "M 0111

24.9 kQ 1100 0100 HSGC8H24MJR-ROC  HAGE | 0x5(PD 30.1K) Internal Thermal Sensor
| [48] PLT RST_VGA# [ >— Link to PCH SML1
30.1 k2 1101 1 ht 1

U @ PCH SIDE
: © Q2B DIS@
—— DMNB6DOLDW-7_ )T -¢
268 soL e s _SOT363-6
|| > GPU_THM_SMBCLK  [8,22,34]

i ¥ QWA DIs@
: DMNGSDOLDW 7_SOT363-6
i =

12CS_SDA 1
> GPU_THM_SMBDAT  [8,22,34]

UVAN GP I O +3VS_DGPU_AON
COMMON @ o

8/14 MISC1 .
ios_so | -0 208.SCL 2 ooz 5% 1 I2CS SMBUS:
12CS_SDA 22K 0402 5% 1 0x96 and OxO9E (Default) 43VS_DGPU_AON
12CC_SCL o - -
lecc_scL |-A912CC_SCL 29K 0402 & % : 2 _RV205
1200 oA | B9 2.2K 0402 5% 2 RV206 DGPU AN EN REVS Dis@
DGPUPST 7 *
E12 THERMDN GF117 TGPUPWRLEVEL 3 | N 3
NC 12c8_scL |-C8 28-S0 [X
F12 | 1ieRMDP NC 12c8_sDA |8 o
12 | X 4_BPAR_5%
231 TR GPU_JTAG_TCK ﬁgg JTAG_TCK GPIOBTDVER‘W,IOOK - 150/D|§@ R\Q/gg
@@I M m—.:’ U_ITAC_ TS JTAG_TMS =
%3% Ig@*—emwe—mo—" = QEZ JTAG_TDI For GC6 2.0 RPV7_DIS|
243 TP@@~—GPU~ITAGTRST 4G4 | JTAG_TDO c6 GPIOD_GC6_FB_EN 0402 5% 1 2 RV202 PLT_RST_VGA_MON# 1 s@
JTAG_TRST# GPIOO (- LN ~>GC6_FB_EN  [9,52] W’V\rf
GPIOt 6 MEM_VREF —GPUEVENT¥ D31 5 1
GPI02 7 FB_CLAMP 3 5
ghios [52) FB_CLAMP Gi’\/\r%
PIO4
DGPU_MAIN_EN N
GPI0S (78 e EvenT (> DGPU_MAIN_EN  [45,53] , O var26 10K_0804_8P4R_5%
GPIOS GPU_EVENT# 9]
RB751540T1G_SOD523:2 OV - 9
GPIO7 %2 GPIOB_OVERT# - 18?5@0402’5/“ RPV6 DIS@
GPIO8 _—3—GP1O9-ALERTH™ GPIO9_ALERT# 18
GPIO9 = - - GPUJTAG_TRST# 7 7
GPIO10 MEM_VREF  [54,55] GPU_TESTMODE
E7 - - 3 3
g:lgﬂ 57 DGPU_VID  [45] To DGPU VR (48] GPU_TESTMODEC EX| 5
1012 s GPUPWR_LEVEL [22]  From EC INAA
GPio13 | B - DGPU_PST  [45] To DGPU VR Shutdown System when GPU over Temp. 10K 0803 EPR 5%
. procmrmrm i SR cmdfmememe
Gmi08 k208 | GFIT7 GrFite PLT_RST_VGA# ; RPVI @ !
i 12CA_SCL ]
GPIO16 GPIO16 NC GPIO16 : 49] 12CA_SCL IPCASD ; g !
GPI020 GPI020 NC GPIO20 PLT_RST_VGA_HOLD# i 0 [49] 12CA_SDA t2cB-SCE 3 5 1
GPio21 GPIO8 NC | GPIO21 PLT_RST_VGA_HOLD#  [48] o : H 12CB=SD7 7 5 .
GPIO8 NC NC NC w:l PLT_RST_VGA_MON# [48] |‘s @ ; 2.2K_0804_8P4R_5% I
= CMP_VOUTO [2238] | L e |
Qva :
N165-GT-5-A2_BGA595 2N7002KW 1N SOT323-3 i
v A ziEfMTi 2nvd“d ch ES?MK cng Security Classification | Compal Secret Data Cqmpgl Elﬂﬂtﬂlﬂlﬂ.ﬁ. Inc
2. 5mil grounded gurad tracks width and spacing Issued Date | 2014/05/19 [ Deciphered Date | 2015281 e 4/5)-GPIO/S
3 ce
3. ground referenced NV -
4 Connect guard tracks to pin5 THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS, INC. AND CONTAINS CONFIDENTIAL S D T Numb ( 5) PI trgg
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+3VS_DGPU_AON
0

|Main_Func dGPU I For GC6

e From DG-07158-001_v05_secured (NVDIA Spec)

00402 5%1 @,
02 5%

004 T R

2 RV211

Table 7-3.  Supported GDDR5 Command Mappings by GPU and Package

A ——— Supported CMD
o1 6o FaEN seee Package | Mapping Benefits
- {__> 1.35V_PWR EN  [46] .
[124853]  DGPU_PWROK > PAREN GB2-64 H 4-signal layers fan-out
GB2B-64 H 4-signal layers fan-out
10K_0402_5%
GB4B-128 | H 4-signal layers fan-out
@ GB3B-256 | F 4-signal layers fan-out
1 Fon00. < P X
B Table 7-4.  GDDR5 Mode H Mapping
GB2-64, GB2B-64, GB4B-128 | Channel 0 0..31 | GB2-64, GB2B-64, GB4B-128 | Channel 1 32..63
| — CHDO cs* CMD16 cs*
GPU- v FBVDDQ' GDDRS CcHD1 43_BA3 CMD17 A3_BA3
U \ X 10K CHDZ AZ_BAD CHD18 A2_BAD
+1.35VS. oy M . 2 chips in x16 mode
FBA RST# L ; S Dbte toad CHD3 Ad4_BAZ CMD19 44_BAZ
- o o CHDA A5_BA1 CHD20 A5_BA1
e R G — H D5 WES ozt W 3
- ois@ Ru2ad7 o CHD& A7_AB CMD22 AT_AB
o | —
:*gf’ozjoz s g?g@"“"lﬁ% 09 CMD7 A6_A11 CMD23 A6_A11
oIs@ R FoA oKe L 10k GDDRS CHD8 ABIF CMD24 ABE
CKED™ 2 chips in x16 mode CHD9 412_RFU CMDZ5 1 [ 412 FFU
FBC_CKEH DobleLasd c¥o10 K040 cHDZ6 o [A0a10
i CHD11 A1_A9 CMD27 N A1_49
CHD1Z RAS® CHDZ8 \ RAS*
51 FRC.DR2.8 < CHD13 RST* cmMp2g - C RST*
- FBA_CMDO | C27 ——— Figure 7-5.  Clock Enable (CKE*) Signal Connection, x16 Mode | cwpi4 CKE® CHD30 CKE®
A FBAMATBASL [54) D15 CAs | b3t Chs
FBACMDS [F2d — FBAMAS BAZ L [54) % 7 g (,.
FoAoMDs GB2-64, GB2B-64, GB4B-128 | Channel 0 & 1
jAsiiied CHD32 Not ysed
Feaovo? CHD3F' NGt Used
e — CHD34 . [DEBUGD?
FBACMDIY [G24 CMD35 b DEBUG1?
FBACMD12
i — i I
FeACMDIs [G26 | 1. Not available in GB2-64 and GB2B-64 packages.
Fen Gt 1 DRAMS 2, GPD) deblig pins; not connected to DRAM, See section 7.1.13.
BA_CMD17 :
N i S —— (1inx32)
N — {&lnzte) i
10ka S et L y
FBA_CMD22 + GB2-64 32-bit implem entation will use charnel 1 data bits (63:32], Unused channel 0
E::,gmgg 3 bits [31:0] can be left unconnected,
FBA_CMD25 . 32-bit implem entation on GB2-64, pleass inform account AE for VBIOS support,
FBA_CMD26
FBA_CMD27
N ] FBACMD28 7-6 M -Side Terminaki
TS WAT | roa pe FBA-GMD2S = - 5 lemory-Side Termination
TOTW25 | Fon oes FBA_OMD30 FBCTCRE H (59 e B
— FBA_CMD31 FBC_CASAH  [55] i >
FBA DBI® prg T b Signal Termination O‘(\ Notes
[54] FBA DBIOK FEADBIT—p7a | LoA-DQMO P P, : f s
g o Foaban pm— YpDR_cFU 7.1.13  FBx_Debug0/1 0Q , DBI, oDT f 0DT impedance set using an extemal resistor (ZQ).
Al pon ool Freromr—pai | F G208 +1.35VS_VRAM CMD, ADDR O\ Digitally adjustable to ZQ or ZQ/2 based on loading
155 FBA DBISH ERAAS i “AA W21 | Fea_oams e FBA_CMD32 | B19 o, 1.35v The FBx_Debug0/1 signals are used for debug purposes only. These debug signals are on )* consideration
55] FBADBIGH [-ronone— a5 | F5A-DaMe FeA_oMD34 | F22 604 0402 1% 1 2 Ry CMD34 and CMD35. R footprint for a 0402 package size pull- istor t -
[55] FBADBITH { TOR OB U25 | ppa_pam7 FBA_DEBUGO ¢ F22_s04 i0g 1 1 2 Ry an . Reserve a footprint for a package size pull-up resistor to - = =
(5455 FoA DG 0) FBA_DEBUGT FeA-cwoss FBVDDQ on each FBx_Debug0/1 signal. The resistor should be no-stuffed for normal WeK ~\ oot élngle- ended (60 € to FBDDQ) ODT is supparted by
operation. A s
FeA oo | 024 S FBA CLKO  [54] KA MY External, termination | ODT is NOT supported by DRAMs.
Foa_oliox | D2 - FBACLKOH  [54] . -
R e 7.4.14  DBI/EDC raied,
o | required.
A WCKo! | D18 FBAWCKO The DB signals should be connected to the GPU balls named FBx_DQMx. The EDC
s S
FaAWoKot %PW Fan oo n >k signals should be connected to the GPU balls named FBx_DQS_WPx. Refer to the
FBA_WCK23# | D16 = RN i i . . .
i:::xgijg,, LZ: reooe reference board schematics for detailed connections. Table 7-7. GPU-Side Termination
"o poaooe e e gt rocwont
7 re X weRT 5 s
\0as.| +10vS PLLAVDD 1 gy +1.0VS_DGPU Signal Termination Notes
Close to P22
oo s FE| F18 Close t 5 ose DQ, DBI oDT 40 Q1 pull-up, fixed. Disabled during low perfomance
o B-pLAveD l VORATA 6LV wa states.
FB_PLLAVDD | P22
——CV55 —CV52
/ / ! o
For VRAM DEBUG using 3
T2401 TP@@«— " 023 | rp vrer proBE 3

N168-GT-5-A2_BGAS95
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2014/05/19
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Func dGPU

w0 oisa
1 14
Hun vourt g
SVALW VINTvouTt
DGPU_MAIN_EN s 1|2 cves
T 1551 DGPUMAN EN [ 0N o1t 2 e
4 veias ano 2
EN_10vs [
. _1Rse.2 FL10S s 10 1] 2 cver
ovey |! 112454852 DGPUPWROK R0 o | O o2 (i e irsoves “

1U_0402_6.3V6K
oI

w2 vourz
se 2 VINZ vouT2
L0_PRIM +L0V_PRIM_D 15
apaD
Rv200 1 2 0 0805 5% ey A

+3VS to +3VS_DGPU

“avs Vs D

Tovew 1 a2 ooomon

I i cos
1 RON (Max) : 25 mohm
cvsg g
100402 5900 V drop : 0.002 V
ose |,

(Max) : 0.06 A(+3VS_DGPU)

+3VS_DGPU

I_Continuous(Max) : 0.79 A(+1.0VS_DGPU)

RON (Max) : 25 mohm

+1.0V_PRIM to +1.0VS_DGPU

Table 5.  EDP-Continuous *

;ED s@

ov¥ pGPy

13 s@

GPU Core | GPU FBIO FB Total '° 1.05V Total > 3.3\(,@)9

—l = 15V4 | 1354 15V [ .35V | nosve NEEE
products Lype (&) ®) ®) (] ) W ol e
N165-GMR GDDRS | 19.0 - 2.0 - 4.2 0.80 .~ 0.06

DDR3/L | 21.0 14 1.4 24 2.3 {\.| 080 0.06
N16S-GTR GDOR5 | 26.5 - 2.0 - 4.20~ [0.80 0.06

DDR3/L | 26.0 14 1.4 24 2.3 0.80 0.06

Table 3-8. Power Rail Specification for GDDR5 Frame Buffer
Interface

{d Req
FBVDD/FBVDDQ 1.35, 1.50V, or 1.50 V memory with DVS' support at 1.35V
FBVDD/FBVYDDQ switching time | < 64 ps

DC Tolerance

+ 3%

AC Tolerance

Transient noise tolerance: 80 mV pk-pk within 20 MHz BV

GPU FBVREF *

Internal VREF 1O

High frequency noise tolerance: 200 mV pk-pk within 1 GW=BW,

Memory FBVREF 0.7 x FBVDDQ when termination is enabled
0.5 x FBVDDQ when termination is disabled
Note: (
1. DVS = Dynamic Voltage Switching.

2. Since the GPU internal VREF is used, the FBVREF pin on the GPU can be left unconnected.
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GPU_PWR_EN

All Rail PGOOD

o] T

PCIE_Link 4 X - X X

Figure 18-7.

GPU poweroff | i GPUpoweron

Optimus Entry/Exit Timing Diagram

Table 18-1. Optimus Timing Parameters

Symbol |Description Wc:‘) Max | Units
T0 PEX_RST# assertion to GPU_PWR_EHN=0 >0 5 ms
Tl All GPU power rail up and stable to PEX_RST# de-assertion | 0.1 5 ms

:-3VS to '(1-3\)/8 DGPU_AON

_Continuous (Max) : 0.06 A(+3VS_DGPU_AON)
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Dis@

Chapter 3
« Added 1.0V support to PEX_VDD and all 1.05V
Power Rails

All33V
NWVVDD |
VDD
Tosv|_

FBVDD/Q|.

Notes: - All 3.3V includes all rails powered at 3.3V
- PEX_VDD 1.05V includes all rails that are shared

Figure 3-7. B xample of Power-Up Bequencing er
A
A imeffor rail Qus! mory 40 nd is re@@mmended t4
S ms.\ .

FB_CKE Normal X Self-Reffesh ya Self-Refresh X Normal

PEX_LINK Active X X woo X ) oetect | Train

GPU_PEX_RST# aes

GC6_FB_EN e .

3V3_MAIN_EN s [=rr

All Rail PGOOD 1 e

GPU_EVENT# ninie 10 —]

GC6 Entry : GC6 Exit

Figure 18-15. GC6 2.0 Entry/Exit Sequence Timing Diagram
Table 18-3.  GC6 2.0 Entry/Exit Sequence Timing Parameters

Symbol | Descriptic g Min  |Max | Unit

TO GPU_EVENT# assertion period 0.001 [N/A |ms

T 3V3_MAIN_EN assertion to all power rails up and stable 0.04 |4 ms
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