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1 KBL_15W_2+2@

S IC A31 FJ8067702739720 QKKS G0 2.4G
SA00009PJOL

uct KBL_15W_2+1@

S IC A31 FJ8067702739920 QKKQ G0 1.7G
SA00009QMOL

uct KBL_15W_I3@ uct KBL_15W_I5@ uct KBL_15W_I7@

c

SKL_15W@

SA0000A382L SA0000A372L SA0000A342L

K|

KBL U_SR2VN KBL U _SR2VL BL U_SR2VM
S IC FJ8066201931104 SR2EU D1 2.3G A31! S IC FJg067702739738 SR2VN HO 2.4G A31! S IC FJ8067702739739 SR2VL HO 2.5G A31! S IC FJ8067702739740 SR2VM HO 2.7G A31!

SA000092N4L.

uct KBL_15W_SUP_ES@

S IC A31 FJ8067702739718 QKJW G0 2.6G
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GPU EEEER DDR4
VRAM(GDDRS) *4/8 NV DDR4_1866/2133MAz Channel A EEEE 4GB/8GB
. NI16S-GTR(18W) / PCIe x 4 SODIMM A
2GB /4GB (daul Rank) N16S-GMR(16W) —_ "
Intel CPU Py
DIS on board EEENE
. Skylake -U DDR4 1866/2133MHz Channel B . . . .
Dali Only / Kabylake - SODIMM B
e PR
i ! 42mm X 24dmm
g VGA Conn. VeA_| DP to VGA Translator b1z Coxial | 5512 Coxial BGA1356
H RTD2166 ' 28W (UMA only)
ISW (UMA&DIS) LAN 10/100/1000 |1 N[ pi4s
PCIe x 1
RealTek RTL8I1ITH N—1 Conn.
HDMI Vl.4a DDIl
PCH-LP !.-.-.-.-.-._.-.-.-.-i
10 USB 2.0/L.1 ports Wire USB2.0 x 1 i i
14.0" / 15.6" _ 6 USB 3.0 ports ; al | Dali Only
(FHD) eDP Wire High udio cmcmimimomomomomemon’
3 SATA ports PCIe x 1 NGFF WLAN
HD Camera 6 PCIE ports 802,111/
i - 3 ‘g/n
USB2.0 x 1 Wire LPCVF USB2.0 x 1 802.11ac
D-MIC eSPI BT 4.0 IxI
12C xI12
|
HDA LBC BUS
2CH SPEAKER LPC debug port
(2CH 2W/40hm) CODEC { }
Realtek HDA
ALC3246-CG —SMBUS Thermal
EC NCT7718W
MIC_IN/GND SMSC
Touch USB2.0 x 1Wire
— Screen [N\——————————— MEC1404-NU-GP
Universal Jack ToFr oiac
USB3.0 x 1 N
Port 1 (USB3.0,
(USES.0) R I PWM FAN
—spr | Flash ROM I?B
———— /W250128FVSIQ
Left side USB3.0 x 1 (16MB)
Port 0 (USB3.0) B P h
USB2.0 USE PowerShare USB2.0 x 1 T3¢ Precision Touchpad
TI TPS2544RTER
Dali 15.6"Only cmiSimimimimimie iy
[rmimrmem i i mmy :
i Right side 1 G-Sensor | i .
! Port 0 (USB2.0) i USB2.0 x 1 Wire L i INGIDMIR i Dali Only
i i ' SSD
LY | [y | NGFF
SATA (Gen3) x2 M2.Slot
SPI)/LpC
Fignt side USB3.0 x 1 Coxial SATA re-dri
.0 x oxia -
Port 2 (USB3.0) TA re-driver 2.5"
pmom PS8527 HDD
' | Port2 (USB2.0) USB2.0 x 1 Wire
i CardReader
|, SD 3.0 SD Card Slot
A Onl Wire USB2.0 x 1 N
stro Only Dali Onl L == e Realtek N1
,.-.-._v!’...\/z.-.-.-.-._. RTS5170
H !
i | TPM2.0 !
i | China TPM2.0 ;
! NationZ Z32H320TC / H
! Nuvoton NPCT650JBAWX i
Lrmrmremm s st Security Classification | Comnal Secret Data Campﬂl Elgctmnics !n£
lssued Date [ 201410519 | Deciphered Date | 2016/12/31 Tile i
e e T B T T TR s s s oo SKL-U 242 Block Diagrams
AND TRADE SECRET INFORMATION. THIS SNEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISK CIN OF R&D 'ze Jocument - Number eV
(ORIZED BY COMPAL ELECTRONICS, INC, NEITHE} (EET NOR THE INFORMATION IT CONTAINS Cust LA-D821 P 0.1
MAY BE USED BY OR DISCLCISEDTCIANVTNIRD PPARTY WITHOUT PRIOR WRITTEN CCINSENT 'OF COMPAL ELECTRONICS, INC. m m = =

A 0 = T T




5 4 3 2 1

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 (10 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 j LOW § 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 J| 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
* s3 ON ON ON OFF [
$48S5 / AC ON ON OFF OFF
$4885/ DC ON OFF OFF OFF

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( A0O) M
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
1 100 107.0 1504 Compal Electronics, Inc.
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PIP200

CPU PWR RT?%BZE(?)QW +1.2VP l%l +1.2V_DDR |
P e -
Peripheral Device PWR y TPS22961 10_SLP s
0.6V_DDR_VTT_ON 0.6vSP | F'JPZO:-f I +0.6V_DDR_VTT | +1.0V_VCCSTG_C — +1.0VS_VCCIO
JUMP
oAPTER Y — - - WP17) +1.0V_MPHYPLL +1.0V_VCCSTG
(PU300) +1VALWP +1.0V_PRIM TPS22067 | Slo-stP_se
Oohm 0805
%' (R5214) H *DCBATOUT—'-CDl Fvagy T fesseusacS +1.0vS_DGPU
CHARGER Oohm 0402
1SL95521HRZ +PWR_SRC %' (R6528) H +IR_LED+
(PU703) (+19VB)
PJP14QI 1.35V_PWR_EN, PJP14Q2
S\((Fs’%ﬁa%«)c +1.35VGPUP I%l +1.35VS_VRAM |
USB_POWERSHARE_VBUS_EN
BATTERY TP(?EU%‘;‘)RTER +USB30_VCCA
ey AP22802BW5 | UsB-EM
PJP10§ ENLDO_3V5V PJP10:
SR +5VALWP +5VALW (U3504) rusEs0 vees Oohm 0603
( ) (R5232) +TPAN_VDD
USB_EN#
rriog [SYB286BRAC %' Ay H +Ussao_vccc| Oohm 0805 P
(PU100) (R5601) -
JP21
EM5209VF SI0_SLP_Sg, RB551V-30 FUSE 1.1A_6V
9' (Uz2) H *5VS I— (D5204) H (F6202) H 5V_HDMI |
EN 3y S | FUSE 0.6A_13.2V
ENLDO_3V5V/ (F6201) - +5V_KB_BL
1SL95859HRTZ
(PU602) RT9724GB | Lcovop-En
U5201 LCDVDD
1SL95808HRZ A0z5019Q1 || Aoz50190 ( )
(PUB06) (PU603) (PUB05) NTK3139PT1G | ™-"W-ENg Y6288C20AA!
(Q6203) +TP_VDD (UL3) +3.3V_LAN
oy Oohm 0805
IMVP_VR_ON IMVP_VR_ON DRMOS_EN PJP102 \I_I SIO_SLP_S3#
el +3VALWP I | +3VALW | >|| E“fS%g?VF I%' +3VS I— (R5809) 33V WLAN
DM62301U_7 DGPU_PWR_EN
(NON-DS3)
+VCC_SA | +VCCfCORE| +VCC_GT | BAS40C a0y (ve) +3VS_DGFU_AON
+3VLP +RTC_CELL
(02501) 0Oohm 0603
lonm
RT8812AGQW (R6229) e
(PU1100)
o v 550
+RTC_VCC
DGPU_MAIN_EN Pupeot RT8061AZQW ‘N‘p’é“kusa’ PJP502 LN2306LT1G +3Vs.
(PU500) +1.8VALWP +1.8V_PRIM (Q6205) >|| +1.8V_AVDD |
+GPU_CORE CPVDD
Pureot SIO_SLP_S4# PJP802
N e R
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1k ohm 2.2k ohm
SKL-U Tohm +3VALW_PCH 22k o +3Vs
R7 253
SMBCLK _ . PCH_SMBCIK scL
R8 Qc2 54 DIMMA
SMBDATA MBDAT, DMNG66D PCH_SMBDAT ._acu;uuwm— SDA DDR4
. . SMBus Address: 000
253 5
PCH SMRBCIK SCL
Ro 1o o —*“ oivme
SMLOCLK MLO_SMRBCILK 254
W2 ) 1k ohi . PCH_SMBDAT SDA DDR4
SMLODATA MLO_SMBDAT, O +3VALW_PCH SMBus Address: 010
- DIS@
1k ohm 2.2k ohm 30
. PCH_SMRBCIK scL
DP to VGA
DIS@ 29
1K ohm +3VALW_PCH 22K —O +3VS_DGPU_AON . PCH_SMBNAT DA RTD2166
SMBus Address: 0x64/0x65 & 0x68/0x69
W3 D9
4. . 12€5_SCl SMBCLK 1 s L
PCH SMBCLK
v3 Qv2 D8 dGPU = FFS
SMLLCLK DMNG65D | 12cs sn. Int. thermal 4
SMBDATA PCH SMBDAT SDA LNG2DMTH
SML1DATA SMBus Address: 0x96 / O0x9E
U6 u7
12C_SDA_TP (NON-Ds3)
12C_SCL_TP ¢
- Il 2.2k ohm
Q2601 SCt Thermal
GPIJ THM SMRBCILK.
- DMN66D 4._&41\4:31\41_::&4197 soa NCT77IBW . i
oL THM_SMADAT SMBus Address: 1001100xb (x is R/W bit)
12 11 “
SMB02_CLK SMB02_DATA 4.7k ohm 2.2k ohm
KBC 4.7k ohm O +3VS 2.2k ohm TP_VDD
MEC 1404
3
12C_SCl_TP 12C_SCl_TP_Q
Q6501 2
12C_SDA_TP DMN66D 12C_SDA_TP_Q
® ® .| TP conn °
4.7k ohm CIK TP _SIO
;
DAT_TP_SIQ
4.7k ohm TP_VDD SMBus Address: $2C
78
GPIO114 CLK_TP_SIQ
79
GPIO115 DAT_TP_SIO .
4.7k ohm [
+3VALW_EC
100 ohm 4
SMBO1_CLK _CHG_¢ & scL
SMBO1_DATA f§ 8 100 ohm s| BATT CONN
- PRAT_CHG_SMBDAT. . DAT_SMR SDA
SMBus Address: 0x01
00hm 3 .
SDA Charger
0 ohm 4 ISL95521HRZ-T}
SMBus Address: 0001001 (R/W#) DELL CONFIDENTIAL/PROPRIETARY
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+3VS
Q

2 4 SDVO_SCLK
NN S
7
Re178 2 A A¥=RBio_pist
e e NN
RE439 10K_0402_5%
2 4 DDPC_SDATA
RC1122 2.2K_0402_5%

[26]
[26]

+1.0VS_vVCCIO

uciA SKL-U
ES5 ca7
[26] CPU_DP1_N2 —————————————Fsg| DDI_TXN[0] EDP_TXN[0] &z EDP_TX0_DN [25]
[26] CPU_DP1_P2 —————£=g | DDI_TXP[0] EDP_TXP[0] Bz EDP_TX0_DP [25]
[26] CPU_DP1_N1 ——————Fsg | DDI_TXN[1] EDP_TXN[1] ¢z EDP_TX1 DN [25]
[26] CPU_DP1_P1 ——————F&3 | DDI_TXP[1] EDP_TXP[1] [ 44 EDP_TX1_DP [25]
[26] CPU_DP1_NO —————— &3 | DDI_TXN[2] EDP_TXN[2] 845
[26] CPU_DP1_PO ——————Fe5 | DDI_TXP[2] EDP_TXP[2] 47
[26] CPU_DP1_N3 ———Gas | DDI_TXN[3] EDP_TXN[3] 847
[26] CPU_DP1_P3 ———————— | DDI_TXP[3] EDP_TXP[3]
C50 E45
[33] SOC_DP2_NO ——Bso | DDI2_TXN[0] oI E0P EDP_AUXN Dég ;; EDP_AUX_DN  [25]
[33] SOC_DP2_P0 ————— s> | DDI2_TXP[0] EDP_AUXP EDP_AUX_DP  [25]
[33] SOC_DP2 N1 ———— 55| DDI2_TXN[1] | 852
[33] SOC_DP2_P1 AS0 | DDI2_TXP[1] EDP_DISP_UTIL
B0 | DDI2_TXN[2] 50
D5F | DDI2_TXP[2] DDI1_AUXN [gsq
C5f | DDI2_TXN[3] DDI_AUXP (a8 SOC_DP2_AUXN
DDI2_TXP[3] DDI2_AUXN mg ;; SOC_DP2_AUXN  [33]
DDI2_AUXP [~Ga5 SOC_DP2_AUXP  [33] +3VALW_PCH
DISPLAY  SIDEBANDS DDI3_AUXN [F4g -
SDVO_SCLK L13 DDI3_AUXP [— SIO_EXT_SMI# o
SDVO_SCLK éé ;gm GPP_E18/DDPB_CTRLCLK Lo RC230
SDVO_SDATA GPP_E19/DDPB_CTRLDATA GPP_E13/DDPB_HPDO (7 HDMI_HPD  [26] 10K 0402 5%
7 GPP_E14/DDPC_HPD1 g CRT_HPD  [33] 0402
DDPC_SDATA ',}f GPP_E20/DDPC_CTRLCLK GPP_E15/DDPD_HPD2 [yg SIO_EXT_SMI#  [22]
————————{ GPP_E21/DDPC_CTRLDATA GPP_E16/DDPE_HPD3 %10
N11 GPP_E17/EDP_HPD < EDP_HPD [25]
N1§ GPP_E22/DDPD_CTRLCLK R12 L_BKLT_EN_EC L BKLT_EN_EC 5 1
GPP_E23/DDPD_CTRLDATA EDP BKLTEN Ry — X L.BKLT EN.EC [22] 00K 0402 5% RG3%0
RC2 1 2 249 0402 1% EDP_COMP  gsp EDP BKLTCTL [grg——Q L BKLT CTRL [25] -
o - EDP_RCOMP 10F 20 EDP_VDDEN EDP_VDD_EN  [25]

COMPENSATION PU FOR eDP

CAD Note:Trace width=20 mils ,Spacing=25mil,
Max length=100 mils.

SKL-U_BGA1356

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

ucl SKL_ULT
csl-2

e Csi2_DNO CSl2_CLKNO 87
Cag | CSI2_DPO CSI2_CLKPO &35
Dag | CSI2_DN1 CSI2_CLKN1 832
Cag | CSI2_DP1 CSI2_CLKP1 [~Gog
Dag | CSI2_DN2 CSI2_CLKN2 [Fg
Asg | CSI2_DP2 CSIZ_CLKP2 g5
Bag | CSI2_DN3 CSI2_CLKN3 [~R%g

Csi2_DP3 CSI2_CLKP3

CSl2_COMP .

3 L1 Csiz_ona Ccsi2_comp 4\1(1':”;3 oo RC T A A2 100 0402 1% D
Ca3| CSI2_DP4 GPP_D4/FLASHTRIG >> WLAN_RADIO_DIS#  [29]
Da3| CSI2_DN5
Agr ] CSI2_DP5 ewnic
B3F | CSI2_DN6 2
Ax3 | CSI2_DP6 GPP_F13/EMMC_DATAO [Rpj
B33 CSI2_DN7 GPP_F14/EMMC_DATA1 (~Rp3

Csi2_DP7 GPP_F15/EMMC_DATA2 [~&N3
A2 GPP_F16/EMMC_DATA3 [~An
B25| CSI2_DN8 GPP_F17/EMMC_DATA4 ANz
Cop| CSI2_DP8 GPP_F18/EMMC_DATAS [~Aua
D25 CSI2_DN9 GPP_F19/EMMC_DATAG 1
A25| CSI2_DP9 GPP_F20/EMMC_DATA7
525 CSI2_DN10 2
G2 CSI2_DP10 GPP_F21/EMMC_RCLK [~Am3
D251 CSI2_DN11 GPP_F22/EMMC_CLK [&pg

Csi2_DP11 GPP_F12/EMMC_CMD

AT1 EMMC_RCOMP 4 2
EMMC_RCOMP RC4 200_0402_1%
SKL-U_BGA1356 90F20
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el

(18]

e

[18]

DDR4, Ballout for B2B(Interleave)
SKL-U
ucie SKLU ucic
DDR_A_CLK#0
DDR_A_D[0.15K< M=K DDRADO  a71 DDRO_CKN[0] [Aoes = DDR A CLK#0 [18] [19] DDR B D(0.15 < D=\ DDRBDO  ares Ands  DDR_B_CLK#O
DT —ACgg | DDRO_DQ[0] DDRO_CKP[0] —aUs5 DDRACLR#TQ DDR_A_CLKO [18] DOR B DT AFg4 | DDR1_DQ[OVDDRO_DQY16] DDR1_CKN[0] A48 S DDR_B_CLK#0 [19]
——DDRA Dz ANgs | PDRO_DQ[1] DDRO_CKN[1] AT55 —DDR A CLRT [18] —DDRB-D2AKes | PDR1_DQ[1}/DDRO_DQ[17] DDR1_CKN[1] [“Apz5—DDR-B-Ctko—p) DDR B CLK#1 [19]
DDR_A_D3 ANg9 | DDRO_DQ[2] DDRO_CKP[1] —— (18] DDRBD: AK64 ] DDR1_DQ[2/DDR0_DQ[18] DDR1_CKP[0] [~Apzg—DDR_B_CLRT—p0 DDR B CLKO [19]
— DDR-ADZAr70 | DDRO_DQI3] BAS6 DDR_A_CKEO DDR1_DQ[3)/DDRO_DQ[19] DDR1_CKP[1] F—————————>> DDR B_CLK1 [19]
—DDR A D5 Arg9 | DDRO_DQ[4] DDRO_CKE[0] ~gg5g DDR A CRET ; DDR_A_CKEO [18] DDR1_DQ[4)/DDRO_DQ[20] AN5G  DDR_B_CKEO
__DDR_ADG _ANzo | DDRO_DQ[5] DDRO_CKE[1] Awsg DDR_ACKEZ 2 DDR_A_ CKE1 18] - DDR1_DQ[5)/DDR0_DQ[21] DDR1_CKE[0] [~Ap&5 B ;; DDR_B_CKEO [19]
DDR_A_D7 AN71 | DDRO_DQ[6] DDRO_CKE[2] [“4y55 DDR A CKEs @ PAD~D @T3 DDR_B_D7 AK66 | DDR1_DQ[6]/DDRO_DQ[22] DDR1_CKE[1] ["ANSs DDR B_CKEz ), _DDR B CKE1 [19]
DOR_A_D8 AR70 | DDRO_DQ[7] DDRO_CKE[3] =@ PAD-D @T4 - ‘AF70~| DDR1_DQ[7}/DDR0_DQ[23] DDR1_CKE[2] [ap53 B PAD-D @T5
DDR_A_DYAReg | DDRO_DQ8] u4s DDR_A_CS#0 DDR_B_DY AF68 | DDR1_DQ[8/DDRO_DQ[24] DDR1_CKE[3] [—————————————@ PAD~D @T6
——DDRA_DT0ay77 | DDRO_DQ[9] DDRO_CS#(0] [~AUz3 A DDR_A_CS#0 [18] —DDR-B_DT0—AH77 | DDR1_DQI9/DDRO_DQ[25] BB42 DDR_B_CSHO
DDR_A_DTT_Augs | DDRO_DQ[10] DDRO_CS#[1] [~AT45 DDRA_ODTO 2 DDR.A CS#1 [18] —DDRB_DTTAHG8 | DDR1_DQ[10/DDRO_DQ[26] DDR1_CS#[0] (Avaz B DDR_B_CS#0 [19]
DDR_A_DTZ AR71 | DDRO_DQ[11 DDRO_ODT[0] ~AT43 DDRA_ODTT——02 DDR_A_ODTO [18] —DORB_DTZ—AF71 | DDR1_DQ[11)/DDRO_DQ[27] DDR1_CS#{1] ["gazz DDR_B-ODTo 00 DDR B CS#1 [19]
DDR_A_DT3 ARgg | DDRO_DQ[12] DDRO_ODT(1] ——— ———— ————————»» DDRAODT1 [1§] —DDRB_DT5 AF6g | DDR1_DQ[12)/DDRO_DQ[28] DDR1_0DT(0] [~AWaz DDRB-ODTT—22 DDR B_ODTO [19]
—_DDR-A_DT Ay7o | DDRO_DQ[13] BA51_DDR_A_MA5 —DDOR B DT AH70 | DDR1_DQ[13)/DDRO_DQ[29) DDR1_ODT[1] -—————————— > DDR _B_ODT1 [19]
—DDR A _DT5 AUgg | DDRO_DQ[14] DDRO_MA5)/DDRO_CAA[0)/DDRO_MA[5] [~BgsZ A DDR_A_MA5 [18] —DDR B UT5 —AHgg | DDR1_DQ[14)/DDR0_DQ[30 Av4s DDR_B_MAS
DDR_A_D[16..31K< )=\\—DDR A DT6 gggs | DDRO_DQ[15 DDRO_MA[9)/DDRO_CAA([1)/DDRO_MA[9] ~gAs; —DDR A WA R_A_MA9  [18] [19] DDR_B_D[16.31K< D)=\ —DDR B DT6—ATg6 | DDR1_DQ[15/DDRO_DQ[31 DDR1_MA[5/DDR1_CAA[OJDDR1_MA[5] [~ap: DDR_B_MA5 [19]
— DDR_A_DT7 Awe5 | DDRO_DQ[16)/DDR0O_DQ[32] DDRO_MA[6]/DDRO_CAA[2/DDRO_MA[6] ~aAys; DDR_A_NAS [18] —DDR_B_DT7 Auss | DDR1_DQ[16}/DDRO_DQ[48] DDR1_MA[9)/DDR1_CAA[1}/DDR1_MA[9] [Ba4 DDR_B_MA9  [19]
—DDR A DTS Awe3 | DDRO_DQ[17)/DDR0_DQ[33] DDRO_MA[8J/DDRO_CAA[3/DDRO_MA(8] [~Ayyaz DDR A_MAT Al [18] —DDR B_DT8 —Apgs | DDR1_DQ[17)/DDRO_DQ[49 DDR1_MA[6)/DDR1_CAA[2}/DDR1_MA[6] [gg4 DDR B_MA6 [19]
" DDR_A_DTY Ays3 | DDRO_DQ[18)/DDRO_DQ[34] DDRO_MA[7)/DDR0O_CAA[4)/DDRO_MA[7] ~ays5 DDR_ABGO 0 DDR_A MA7 [18] —DDRB_UT9—ANg5 | DDR1_DQ[18)/DDRO_DQ[50] DDR1_MA[8/DDR1_CAA[3/DDR1_MA[8] [~ApZ DDR_B_MA8 [19]
——DDR A D20 Bags | DDRO_DQ[19)/DDR0_DQ[35] DDRO_BA[2)/DDRO_CAA[5)/DDR0_BG[0] [~Ayys4 DDR A_WAT DDR A _BGO_ [18] —DDR 5020 Aangs | PDR1_DQ[19)/DDR0_DQ[51 DDR1_MA[7)/DDR1_CAA[4J/DDR1_MA[7] [~ap5; —DDR-B_BGU 0 DDR_B_MA7 [19]
DDR_A_D2T Aves | DDRO_DQ[20)/DDR0_DQ[36] DDRO_MA[12)/DDR0_CAA[6/DDRO_MA[12] (18] AP DDR1_DQ[20/DDRO_DQ[52] DDR1_BA[2J/DDR1_CAA[5)/DDR1_BG[0] ~aN50 DDR_B_MATz— DDR_B_BGO [19]
DOR_A_D2Z BA[ DDRO_DQ[21)/DDR0O_DQ[37] DDRO_MA[11]/DDRO_CAA[7/DDRO_MA[11] g . (18] AT DDR1_DQ[21]/DDR0_DQ[53] DDR1_MA[12)/DDR1_CAA[6)/DDR1_MA[12] —ANZg DDR_B_MA12 [19]
A BB63 | DDRO_DQ[22)/DDR0_DQ[38] DDRO_MA[15)/DDR0_CAA[8]/DDRO_ACT# Payss —DDRABGT A (18] AU DDR1_DQ[22]/DDR0_DQ[54] DDR1_MA[11)/DDR1_CAA[7)/DDR1_MA[11] [~ANE3 DDR_B_MA11  [19]
= BA61 | DDRO_DQ[23)/DDR0_DQ[39] DDRO_MA[14]/DDRO_CAA[9]/DDR0O_BG[1] DDR_A_BG1 [18] AT DDR1_DQ[23]/DDR0_DQ[55] DDR1_MA[15/DDR1_CAA[8)/DDR1_ACT# OANSZ DDR_B_ACT# [19]
DDR A D75 Aweq | DDRO_DQ[24)/DDR0_DQ[40] AU46  DDR_A_MA13 AU67 | DDR1_DQ[24)/DDRO_DQ(56 DDR1_MA[14]/DDR1_CAA[9)/DDR1_BG[1] [~ DDR_B_BG1 [19]
—DDR A D26~ ggsg | DDRO_DQ[25)/DDR0_DQ[41] DDRO_MA([13)/DDR0_CAB[OJDDRO_MA[13] Aljzg DDR_A_MA13 [18] AP60 | DDR1_DQ[25)/DDR0_DQ[57 BA43 DDR_B_MA13
_DDR_A_D27 awsg | DDRO_DQ[26)/DDR0_DQ[42] DDRO_CAS#/DDR0O_CAB[1]/DDRO_MA[15] A_CAS#  [18] ANG0 | DDR1_DQ[26)/DDR0_DQ[58 DDR1_MA[13/DDR1_CAB[0)/DDR1_MA[13] [~Ayz3 B DDR_B_MA13  [19]
—DDR A D28~ ggei | DDRO_DQ[27)/DDR0_DQ[43] DDRO_WE#/DDRO_CAB[2J/DDRO_MA[14] CWE# [18] m DDR1_DQ[27)/DDRO_DQ[59) DDR1_CAS#/DDR1_CAB[1/DDR1_MA[15] [aya4 DDRB-WE#r 00 DDR B_CAS# [19]
. DDR_A_D29 Ave1 | DDRO_DQ[28)/DDR0_DQ[44] DDRO_RAS#/DDRO_CAB3)/DDRO_MA[16] A5z DDR_ABSU _A_RAS#  [18] AP61 | DDR1_DQ[28]/DDRO_DQ[60] DDRT_WE#DDR1_CAB[2]/DDR1_MA[14] [~awas—DDRB-RAS#—00 DDR_B_WE# [19]
. DDR_A_D30 Basg | DDRO_DQ[29)/DDR0_DQ[45] DDRO_BA[0}/DDRO_CAB[4)/DDR0_BA[0] [ays1 —DDRAMAZ 0 DDR_ABSO [18] AT60 | DDR1_DQ[29)/DDR0_DQ[61 DDR1_RAS#/DDR1_CAB[3]/DDR1_MA[16] DDR_B_RAS# [19]
DORA_D3T Ayse | DDRO_DQ[30)/DDRO_DQ[46] DDRO_MA[2J/DDRO_CAB[5)/DDRO_MA[2] ATzg— DDR A BST DDR_A_MA2  [18] ‘AU60 | DDR1_DQ[30)/DDR0_DQ[62 DDR1_BA[0J/DDR1_CAB[4)/DDR1_BA][ DDRB_BSO [19]
DDR_A_D([32..47] < )= DDRAD32 A DDRO_DQ31/DDRO_DQ[47] DDRO_BA[1)/DDRO_CAB[6J/DDRO_BA[1] [~AT50—DDRA_MATO 18] [19] DDR_B_D[32.47K< D)= AU40| DDR1_DQI31/DDRO_DQ(63) DDR1_MA[2J/DDR1_CAB[5)/DDR1_MA(2] DDR B_MA2 [19]
DOR A D33 A DDRO_DQ[32/DDR1_DQ[0] DDRO_MA[10)/DDRO_CAB[7/DDRO_MA[10] [~ggsyDDR_A_MAT (18] AT40~| DDR1_DQ[32)/DDR1_DQ[16 DDR1_BA[1)/DDR1T_CAB[6)/DDRT_BA[1 DDR B_BS1 [19]
DORAD3 A DDRO_DQ[33)/DDR1_DQ[1] DDRO_MA[1)/DDR0_CAB[8/DDRO_MA[1] Aysg—DDR AR [18] AT37 | DDR1_DQ[33)/DDR1_DQ[17. DDR1_MA[10}/DDR1_CAB[7)/DDR1_MA[10] DDR_B_MA10 [19]
DDRA_D35 A DDRO_DQ[34]/DDR1-DQ(2] DDRO_MA[0J/DDRO_CAB[9J/DDRO_MA[0] ~gAsp DDR_A_MAS [18] AU37 | DDR1_DQ[34)/DDR1_DQ[18] DDR1_MA[1)/DDRT_CAB[8)/DDRT_MA[1 DDR_B_MA1 [19]
. DDR_A_D36 gpag | DDRO_DQ[35/DDR1_DQ[3] 0_MA[3] ["BB5z DDR_A_MAT [18] AR40 | DDR1_DQ[35)/DDR1_DQ[19)] DDR1_MA[0]/DDR1_CAB[9)/DDR1_MA0] DDR_B_MAO  [19]
- DDR_A_D37 BA3g | DDRO_DQ[36)/DDR1_DQ[4] DDRO_MAM] — 18] AP40 | DDR1_DQ[36]/DDR1_DQ[20] DDR1_MA[3) DDR_B_MA3 [19]
DDRA_D38 BA37 | DDRO_DQ[37/DDR1_DQ(5] AM70 DDR_A_DQS#0 AP37 | DDR1_DQ[37)/DDR1_DQ[21 DDR1_MA4] DDR B_MA4 [19]
——DDRA_D39 gg37 | DDRO_DQ[38)/DDR1_DQ6] DDRO_DQSNI0] (Ao = DDR_A_DQS#0 [18] AR37 | DDR1_DQ[38/DDR1_DQ[22 AHG6 DDR_B_DQS#0
. DDR_A_D40 Ayas | DDRO_DQ[39/DDR1_DQ[7] DDRO_DQSP[0] ~ATgg —DDR_A_DOUS#TY? DDR_A DQSO  [18] AT DDR1_DQ[39)/DDR1_DQ[23] DDR1_DQSN[0JDDRO_DQSN[2] [~AHgs—DDR B DUST DDR_B_DQS#0 [19]
DDR—A_D4TAw35 | DDRO_DQ[40/DDR1_DQ[8] DDRO_DQOSN[1] [FaT70 DDR-A_DQST—Q DDR_A_DQS#1 [18] AU33 | DDR1_DQJ40/DDR1_DQ[24) DDR1_DQSP[0J/DDRO_DQSP[2] [~Aggg—DDRB_DTS#T DDR_B_DQS0  [19]
DDRAD42 Ay33 | DDRO_DQ[41}/DDR1_DQ[9] DDRO_DQSP[1] [gags—DDR A-DGS* DDR_/ A DQS1  [18] AU30| DDR1_DQJ41/DDR1_DQ(25 DDR1_DQSN[1}/DDRO_DQSN[3] [~Ag79—DDRB_DGST DDR_B_DQS#1  [19]
DDR—A_D43 Aw3s | DDRO_DQ[42)/DDR1_DQ[10] DDRO_DQSN[2)/DDR0_DQSN[4] [~Aygz —DDRADQ 8 AT30"| DDR1_DQ[42/DDR1_DQ[26] DDR1_DQSP[1)/DDRO_DQSP[3] [~ARg DDR_B_DQS1  [19]
—A—D#~gg35 | DDRO_DQ[43)/DDR1_DQ[11 DDRO_DQSP[2/DDRO_DQSP[4] [aygg DDR A DOSHS A DDR1_DQ[43)/DDR1_DQ[27] DDR1_DQSN[2}/DDRO_DQSNI6] [~Ag DDR_B_DQS#2 [19]
AL BA35 | DDRO_DQ[44)/DDR1_DQ[12] DDRO_DQSN[3]/DDRO_DQSN[5] ~gagy  DDR_A_DUS3 AP DDR1_DQ[44]/DDR1_DQ[28] DDR1_DQSP[2J/DDRO_DQSPI6] [~ARs1 —DDR B DUSH3" DDR_B_DQS2 [19]
DDR_A_D6 BA: DDRO_DQ[45)/DDR1_DQ[13] DDRO_DQSP[3/DDR0_DQSP[5] ["ga33  DDR_A_DUSHA AR DDR1_DQ[45/DDR1_DQ[29)] DDR1_DQSN[3)/DDR0_DQSN[7] ~ARgy DDR B_DUs3 ¢ DDR B DQS#3 [19]
AT BB33 | DDRO_DQ[46)/DDR1_DQ[14] DDRO_DQSN[4]/DDR1_DQSN[0] Ay DDR_A_DUSH AP DDR1_DQ[46]/DDR1_DQ[30] DDR1_DQSP[3)/DDRO_DQSP[7] [AT38 B DDR_B_DQS3 [19]
DDR_A_D[48..63]<< 2™ \——DDRA D% Ay31 | DDRO_DQ[47)/DDR1_DQ[15 DDRO_DQSP[4JDDR1_DQSP(0] ay34 DDR A_DUST [19] DDR_B_D[48.63] <K Y= AU>7~| DDR1_DQ[47)/DDR1_DQ[31 DDR1_DQSN[4]/DDR1_DQSN[2] [ARSs—DDR-B-DUST DDR_B_DQS#4  [19]
DORA D49 Aw37 | DDRO_DQ[48]/DDR1_DQ[32) DDR0_DQSN([5)/DDR1_DQSN([1] [-ga34 DDR A DOS5 AT27 | DDR1_DQ[48] DDR1_DQSP[4)/DDR1_DQSP[2] [~aT3; —DDR B_DOSH DDR B DQS4  [19]
DDR_A_D50 Ay: DDRO_DQ[49)/DDR1_DQ[33] DDRO_DQSP[5)/DDR1_DQSP[1] ga: DOR_A_DUSHE AT25 | DDR1_DQ[49] DDR1_DQSN[5)/DDR1_DASN[3] AR DDR-B_DUS5 DDR_B_DQS#5  [19]
DDRA_D5T Awa2g | DDRO_DQ[50/DDR1_DQ[34) DDRO_DQSN[6]/DDR1_DQSN[4] [AY: DDR-A_DUSE 8 25 | DDR1_DQ[50 DDR1_DQSP([5]/DDR1_DQSP[3] AR DDR_B_DUSHO DDR_B_DQS5  [19]
——DDR A D52 pg37 | DDRO_DQ[51)/DDR1_DQ[35] DDRO_DQSP[6)/DDR1_DQSP[4] [~ay: DDR-A_DOSHT DDR_A_DQS6  [18] DDR1_DQ[51 DDR1_DQSN[6] AR DDR_B_DUS6 DDR_B_DQS#6  [19]
——DDRA D53 gA37 | DDRO_DQ[52)/DDR1_DQ[36 DDRO_DQSN[7}/DDR1_DQSN[5] (~gazs—DDRADQ DDR_A_DQS#7  [18] DDR1_DQ[52 DDR1_DQSP[6] ARz —DDR B DOS#7 DDR B_DQAS6  [19]
—saca - AESES PO DS D0r o oA oo BB ag AT oo (0 o8 0cseT 1)
| | DDR_A_ALERT N N B
—unwf;gmgi% DDRO_DQ[55]/DDR1_DQ[39] DDRO_ALERT# 2¥\/5520 A ’%; DDR_A_ALERT# [13] DDRO _PAR,DDRO_ALERT# for DDR1_DQ55, AN43 DDR_B_ALERT#
. DDR A D57 Awa7 | DDRO_DQ[56)/DDR1_DQ[40] DDRO_PAR [———————————)> DDRAPAR [18] DDR1_DQ[56] DDR1_ALERT# DA5z3 BT DDR_B ALERT# [19]
—DDR A D58~ Ay25 | DDRO_DQ57)/DDR1_DQ[41 AY67 DDR1_DQ[57 DDR1_PAR [~AT13 H DRAVRSTF DDR_B_PAR
—DDR_A D59 Aw25 | DDRO_DQ[58)/DDR1_DQ[42] DDR_VREF CA [aygg —©O*+V_DDR REFA R DDR1_DQ[58] DRAM_RESET# [~ART V-RCOMPO H_DRAMRST# [7‘131
——DDR-A_D60~ ggz7 | DDRO_DQ[59)/DDR1_DQ[43] DR CH A DDRO_VREF_DQ [gap7 DDR1_DQ[59) DDR_RCOMPI[0] [AT7 M—RCOMPT
—A_DOT BA27 | DDRO_DQIE0VDDR1_DQ[44) DDR1_VREF_DQ —— ———————O+V_DDR REFB_R DDR1_DQ[60] DORCH- B DDR_RCOMP[1] [~&u7 N-RCOMP:
o Bk Dot oo coie oonr ogir bR RO
—DDR A D63 BB25 | _DQ[62)/DDR1_| VT —_— X
" BB% | ;R0 DA[63JIDDR1DAL4T ORI AN2T | - paies DDR1_PAR,DDR1_ALERT# for DDR4
SKL-U_BGA1356 20F20 SKL-U_BGA1356 30F20 H DRAVRSTH
= >> H_DRAMRST# [7,18]
°
c
1 £z
ESD@ g:
NS
239
<
3
X
2
[}
Buffer with Open Drain Output For VIT power control DDR4 COMPENSATION SIGNALS
+1.2V_DDR
avs SM_RCOMPO g5 1 2 11 000 19 place cap near DRAM RESET# PIN
1U_0402_16V7K 3 || 1 CC57 ?
I ” SM_RCOMPT Ree 1 2 80.6 0402 1%
ucta RC123
1 5 100K_0402_5% SM_RCOMP2 Rre7 1 2100 0402 1%
%—— NC vce e
DDR_VTT_CNTL 2
—_— 215 o
3 Y >> 0.6V_DDR_VTT_ON [39] CAD Note: \

GND
74AUP1G07GW_TSSOP5

Max trace length= 500 mil

Trace width=12~15 mil, Spacing=20 mils

DEL
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QC2A
DMN66DOLDW-7_SOT363-6

< >> PCH_SMBCLK

< >> PCH_SMBDATA

[22,32)
[22]

HV $PI SPI_MOSI= SPI_IO0 *avs
SPI_MISO= SPI_|O1
PCH EDS R0.7 p.235~236 T
1 2 PCH_SPI_D2 P UciE SKL-U ~
RC30 1K_0402_5% ——
- SMBCLK 6 T&] 1
PCH_SPI_CLK AV: SMBUS, SMLINK
PCH-SPIDT AW3 | SPI0_CLK R7 SMBCLK | acas
PCH-SPT D0 AV3 | SPIO_MISO GPP_CO/SMBCLK -Rg—SWEDATA — - -
1 PCH_SPI_CS#0 PCH_SPT-D AWz | SPIO_MOSI GPP_C1/SMBDATA [R1g rSWE SMEDATA 3 WDMNGGDOLDW 7_SOT363-6
) 7K 0402 5% PCH-SPT D3 AU4 | SPI0_102 GPP_C2/SMBALERT# $
RS PCH_SPI_CS#0 AU3 | SPI0_I03 R9  SMLO_SMBCLK
AU | SPI0_CSO0# GPP_C3/SMLOCLK (> =
PCH_SPI_CS2# PCH_SPI_CS2# AUT | SPIO_CS1# GPP_C4/SMLODATA [wi—GPPC5
[32] PCH_SP_cs2#t K———— SPI0_CS2# GPP_C5/SMLOALERT# ——
EC_SPICLK_R
8,22,32] EC_SPICLK R <K ) = — P - TOUCH GPP_CHISMLICLK w3 SML1CLK N
V3 SMLIDATA S ,
To SPT TEM PCH_SPI_D1 M2 GPP_C7/SML1DATA [~Ani7 .
[32] PCH_SPI_D1 ?—PW 5| GPP_D1/SPI1_CLK GPP_B23/SML1ALERT#/PCHHOT#
[32] PCH_SPI_DO T “}46 GPP_D2/SPI1_MISO
[27] FFS_INT2 )>—————73— GPP_D3/SPI1_MOSI
rv?i GPP_D21/SPI1_I02
GPP_D22/SPI1_103
s GPP_DO/SPI1_CS# LPe AY
GPP_A1/LADO/ESPI_IO0 g LPC_LADO [22,32]
- e © LNK GPP_A2/LAD1/ESPI_IO1 [gg: LPC_LAD1 [22,32]
o5 GPP_A3/LAD2/ESPI 102 Ay’ X LPC_LAD2 [22,32] ce1802
oy CL_CLK GPP_A4/LAD3/ESPI_IO3 A LPC_LAD3 [22,32] 22P 0402 50V8J
€3 CL_DATA GPP_AS/L | CS# FBATT SUSTSTATWLPCPDZ—) LPC_LFRAME# [22,32] @EM@
o CL_RST# GPP_A14/SUS_STAT#/ESPI_RESET#
N =}
AW13 AW9 1 2 9
[22] SIO_RCIN# GPP_AO/RCIN# GPP_A9/CLKOUT_LPCO/ESPI_CLK [ PCI_CLK_LPC1 M el 220100 50 CLK_PCI_LPC_MEC
AY9 |_CLK | EMI@ RC22 1 2220402 5%
AY11 GPP_AT0/CLKOUT_LPC1 [~AWTT CLKRUNZ CLK_PCI_LPDEBUG
[22,32] SERIRQ )} GPP_ Q GPP_A8/CLKRUN# [F—————————————<{ CLKRUN# [22]
+avs ! 2 cci803
RC21 10K_0402_5% SKL-U_BGA1356 50F20 22P_0201_50V8J
@EMI@
PCH_SPI_DO
[14] XDP_SPI sip)—RC356_1 CYC@ 2 1K 0402 1% LSPL
PCH_SPI_D2
[14] XDP SPI 102 $)—RC354 1 CMC@ 2 1K 0402 1% _SPL
RC21/44 place to_ within_ 1100 mil of _SPIO_MOSISPIO_I02 pin_for XDP
—SMLGlK — >> GPU_THM_SMBCLK [22,34,51]
SML1DATA

1 2
RCSS?ﬁgaO 0402_5%

2

< >> GPU_THM_SMBDAT [22,34,51]

+3V_SPI RC399 )_0402_5%
1 2 +3V_SPI
HVALWO—geTi7s 0.0402_5% o
Single SPI ROM_CS0# 16M SPI ROM (Confirmed by BIOS RD) cco 1] 2 D
- | 010 0402_16V7K
L1 Routing 12 Routing
ucz
PCH_SPI_CS#0  Rg1125 1 2 00402 5% PCH_SPI_CS#0_R 1 s
ROUZB 1 AR RCET PCH SPI DT R 57 /CS vCe |7
PCH_SPI_D2  Rc1120 1 2 33 0402 5% ‘\ ! ‘\ 1 2 [PCH-SPIDZR 3101 103 (5
15_0405_1% 4|92 CLK 75
To SPI ROM - GND 100
RPC5 AN ; 25Q128FVSIQ_SO8
PCH_SPLD1  Rci119 1 2 33 0402 59 8 1
PCASPT DU RC58 1 233 0402 5% | |7 2 PCH_SPIDO_R
RC59 & CC1823 close to CPU PCH_SPT_CLK™ RC59 1 Q%: 2 _ 33 0402 59 i | 3 PCH_SPTCLR_R
PCA_SPLD: RC60 1 217330402 5%4 | 1|5 4 PCHSPTO3R
CC1823 \/ \/ 15_0804_8P4R_5%
22P_0201_50V8,
@EMI@
<"—“> 13 Routing
EC_MISO_R BEE
[22] EC_MISO R
[22] EC_MOSI_R
(Fox " share. Ro) [8.2232] EC_SPICLK R <K
[22] EC_SPICS# R

Layout need meet L1 =

L2 = L3

DEL

[18,19,27,33]
SMB -> DDR,CRT,FFS
[18,19,27,33]
+3Vs
o)
PCH_SMBDATA 2 1
2,2K_0402_5% RN19
PCH_SMBCLK

2.2K_0402_5%

RN20
+3VALW_PCH
o

SMBCLK 1 2

RC12 1K_0402_5%
SMBDATA 1 2

RC14 Y 1K_0402_5%
SML1CLK 1 2

RC15 1K_0402_5%
SML1DATA 1 2
SMLO_SVBOLK RC17 jK002.5%

RC1 TK_0402_57
SMLO_SMBDATA 1 S K-0402.5%

RC2 TK_0402_57
SUS_STATHLPCPDE C29 -0402_5%

RC1127 @~ 82K 0402 5%

+3VS

CLKRUN# 1 2

RC27 8.2K_0402 5%

Int. PD. +3VALW_PCH

PCH_SMB_ALERT# @2

RCZ3 8.2K_0402 5%

TLS CONFIDENTIALITY

ENABLE
DISABLE

LOW(DEFAULT)

Int. PD. +3VALW_PCH

GPP_C5 2

10K_0402_5%

1
RC25

EC interface

HIGH ESPI
LOW(DEFAULT) | LPC

+3VALW_PCH
Modify Value to 150k for WW52 MOW

2015/03/03 Jason
GPP_B23 1 ue@

1 2
RC365 150K_0402_5%

EXI BOOT STALL BYPASS

HIGH ENABLE
LOW(DEFAULT) | DISABLE
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+3V8

[29]
4 IR_CAM_DET#
RC293 TOK_0402_5%
2 BLUETOOTH_EN
RC292 10K_0402_5% 122]
2 4 UART_2_CRXD_DTXD
RC62 499K 0402_1%

UART_2_CTXD_DRXD

1
b L AN T

2
RC63 49.9K_0402_1%

@ 1 LPSS_UART2_CTS#

2
RC382 49.9K_0402_1%

TO DGPU

BLUETOOTH_EN <

SIO_EXT_WAKED TP

UC1F

SKL-U

LPsS

Al
A’;‘% GPP_B15/GSPI0_CS#

SOC_GPIOB16
= APS | GPP_B16/GSPI0_CLK
AR7 | GPP_B17/GSPIO_MISO
GPP_B18/GSPI0_MOSI
DBC_EN AMS5
[25] DBC_EN << AN7 | GPP_B19/GSPI1_CS#

BLUETOOTH_EN

'AP5 | GPP_B20/GSPI1_CLK
Al GPP_B21/GSPI1_MISO
GPP_B22/GSPI1_MOSI

A% GPP_CBIUARTO_RXD
Wa | GPP_CY/UARTO_TXD

UART_2_CTXD_DR’

—OT—Ag3 | GPP_C10/UARTO_RTS#
GPP_C11/UARTO_CTS#
UART_2_CRXD_DTXD AD1
) AD2 | GPP_C20/UART2_RXD
AD3 | GPP_C21/UART2_TXD
_UARTZ_CTS# ‘AD4 | GPP_C22/UART2_RTS#

SOC_GPIOC10 9, GPU_EVENT,
a RC2041 @, 2 00402 5% _ #>>GPU7E\/ENT# 51

SOC_GPIOB16 GC6_FB_EN
A RC1951 2 0 0402 5% ———>>GC6_FB_EN [51,52]

+3VALW_PCH

2 NRB_BIT

1
@RC186 4.7K_0402_5%

NO REBOOT STRAP

No REBOOT
REBOOT ENABLE

HIGH
LOW/(DEFAULT)
Weak IPD

GPP_C23/UART2_CTS#

GPP_D9
GPP_D10
GPP_D11
GPP_D12

GPP_D5/ISH_I2C0_SDA
GPP_D6/ISH_I2C0_SCL

GPP_D7/ISH_I2C1_SDA
GPP_DB8/ISH_I2C1_SCL

GPP_F10/12C5_SDA/ISH_12C2_SDA
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Win7 Debug solution

Option 2 : For Open Chassis Platforms
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Figure 3-1, HSIO Muxing on SKL PCH U

There are 16 HSIO fanes on SKL PCH-LP U Series, supporting the following port
configurations:
1. Up to 12 PCle* lanes (multiplexed with USB 3.0 ports, SATA Ports)
— Only a maximum of & PCIe* parts (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 + 2x1, or 1xd.

2. Up to 3 SATA perts (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 with USB 3.0 Port 2
4. One GbE lane

— GDBE 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
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LOW(DEFAULT) | ENABLE
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1 2 CFGO
RC113 10K_0402_1%

Stall reset sequence

HIGH(DEFAULT) | No stall(Normal Operation
LOW stal

2 CFG4
10K_0402_1%

eDP enable

HIGH Disabled
LOW/(DEFAULT) Enabled

CFG[2][5][6][7] for SKYLAKE-H CPU CFG strap pin

RSVD_F6

RSVD_E3
RSVD_C11
RSVD_B11
RSVD_A11
RSVD_D12
RSVD_C12
RSVD_F52

Zero Voltage Mode: Control Signal to OPC

20 OF 20
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i RESERVED  SIGNALS-1
i SPARE
i CFGO E68 BB6S
H [14] CFGO {(———==Fr—er=— CFGI0] RSVD_TP_BB68 gggg———® PAD-D @T12
; H:} gig; % FG[1] RSVD_TP_BB69 [BE® @ pan-D @T13 2“2, RSVD_AW69
; —crFo3 be7 | CFol2] +1.8V_PRIM < RSVD_AWe68
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Stuff 100k (RC184) for Cannonlake.

Un-stuff 100k (RC184) for Skylake

VccEOPIO VR (connected only in 2 VR

soluti onfar OPQ.
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ARG5S | VSS VSS [avo7 AU20| VSS 45| Vss VSS N0
o AAGS | VSS VSS [ama3 AU | VSS o5 Vss VSS 13 o
ABT5 | VSS VSS AMd5 AUE | VSS e Vss VSS 7o
13] CFGO yp———————@ TP@T89 ABT6 | VSS VSS [-AMae Avi ] VSS 1 o5 VSs VSS (a1
13] CFG1 )———————@ TP@I0 ABT8 | VSS VSS [-AnBs 1 Aves | VSS 1 Go | Vss vss
13] CFG2 yo—————@ TP@rot +—AB21 | VSS VSS [-AMeo 1 AVes | VSS 5 Vss VSS [~Ne5
13] CFG3 pp— @ TP@ro2 T110TP@ @ SOC_XDP_TRST# [12] ¢ pABs | VSS VSS [AmeT | AV70 | VSS G60 | VSS VSS Ngg |
13] CFG4 yo—————@ TP@I93 TITP@ ¢ SOC_XDP_TDI [12] ADT3 | VSS VSS [AMeg AV Vss 63| VSs VSS Fpr7—1
13] CFG5 So—————@ TP@I94 TIZP@ € SOC_XDP_TMS [12] D76 | VSS VSS am7 = vss Goo | VSS VSS (57g
13] CFG6 po——————— @ TP@I% TI6TP@ € CPU_XDP_TCKO  [12] D19 | VSS VSS [ame x vss H75 | VSS VSS 570
13] CFG7 pp———————@ TP@T% THTTP@ ¢ PCH_JTAG_TCK1 [12] AD20 | VSS VSS ANz x vss Hig | VSS VSS (557
THETP@ ¢ SOC_XDP_TDO [12] AD21 | VSS VSS [~aANZ3 A VSs H71 | VSS VSS [Rr13
(13 CFGW;g:t.O TP@T97 AD6z | VSS VSS ANz X VsS T Vss vss
[13] CFG16, TP@T98 T119TP@ H—§ XDP_PREQ# [10] D5 | VSS VSS [ANSo 1 A vss 13| Vss VSS 115
T1200P@ @+ )>XDP_PRDY# [10] t—AEes | VSS VSS [ AW23 | VSS 257 VSS VSS 7
13] CFG8 yp———————+@ TP@T99 XDP_HOOKO +—Ages | VSS VSS x AW | VSS ‘5| VSS VSS (75
13] CFGY po——— @ TP@100  T12TP@ @+—— t+—Ages | VSS VSS x AWog | VSS 52| VsS vss
- 13] CFG10pp——————@ TP@I101  T124TP@ 0.::§§ XDP_SPI_SI [8] +—AEe7 | VSS VSS 4 A vss 35| VSS VSS (157 ~
13] CFGl1go——————>@ TP@102  T125TP@ XDP_ITP_PMODE  [13] +—Ares | VSS VSS [ A vss T38| VSS vss
13] CFG1200—————>@ TP@ri03 +—Are9 | VSS VSS [ A vss Taa| Vss VSS g1g
13] CFG13pQp—————@ TP@I104  T13TP@ @+—— < XDP_SPI_IO2 [§] +—Arr| VSS VSS aNg A Vss Vss VSS (g3
13] CFGl4o0————————+@ TP@I105 AFT0 ] VSS VSS (g A vss vss VSS (g
13] CFG15))——————@ TP@rios AF1E VSs VSS g1 = vss vss VsS (g
AFT7 | VSS VSS AP0 1 A vss vss VSS g7
[13] CFGW;g:C: TP@rio7 AF7 | VSS VSS Apg A Vvss VsS VSS gy
[13] CFG18, TP@T108 A4 VSS VSS [-AB0 A vss vss VSS 75
AF63 | VSS VSS ABo3 A vss vss VSS |16
A vss VSS apog—1 A vss vss VSS (/17
X vss VSS Fapsr 1 A vss vss VSS (/18
PCH_RSMRST# 9, XDP_HOOKO vss VSS [ap
[11] PCH_RSMRST#_Q¥>——— Re1581 QYC@ 2 1K 0402 5% YO e vss VSS [Hapas ASE vss o vss vsS s
AGo1| VSS VSS ApEs— AWe0 | VSS T Vss VSS (y77
c AaTT ] Vss VSS [“Apes 1 AWez | VSS L1 VSS VSS [v1g c
ART3 ] VSS VSS [Apeg 1 AWei | VSS T16 ] VSS VSS [0
AHG | VSS VSS [Ap70 1 AWe6 | VSS T171 VsS VSS [yo71
AH63 | VSS VSS FaRTT 51 Vss vss vss
1 AHG4| VSS VSS AR AYe6 | VSS
+3V_SPI AH67 | VSS VSS 7AR 0 | VSS
Al Vs vss [ ] Vss
AJ18 AR 3 T T8 OF 20
RCO 1K 0402 5% XDP_SPI_SI AJ20 | VSS VSS I7AR B22 | VSS SKLU_BOATE
vss VSS (AR B30 VSS
vss VSS AR vss 4 A4
A vss Vss (—and ggg vss
+1.0V_VCCSTG  cmc@ A vss VSS [ARg vss
o a vss VSS [aRa vss
vss VSS ARz vss
; RPC1 . S0C_XOP_TMS //: 57| vss VSs 2; vss
> 2 7 OC_XDP—TDT AKG3 | VSS VSS [~ARS0 52| VSs e
S s e ARG \Ss ves [ARZ ] %1 Vss
i CTPU_XDP_TCKU I
Place to CPU side 4 5 Al AE 522 xgg :ﬁsgg E zzg
57080, 5 RS
51_0804_8P4R_5% A’EE vss Vss *::%3 EA1 Vss
AL32 ] VSS VSS [aRi BATE | VSS
AL35 | VSS VSs [ BAS | VSS
AL38 | VSS VSS ATo0 A2s | VSS
4| VsS VSS aTo3 Az | VSS
+1.0V_XDP AL45 | VSS VSS ["AT28 A2 | VSS
ALag | VSS VSS AT35 A36 | VSS
o, XDP_ITP_PMODE 7
RC3531 CMC@ 2 1K 0402 5% TP :,gg ves ves 7:5§ BA%S | /S5
Alb4_| VSS VSS |"AT58
B vss Vss [F——yp 8
) ; " or XDP_SPI_IO2 = XDP_PRSENT PCH A% A%
RC43 2 @, 1 00402 5% CFG3 _ SKL-U BGA1356 TEOF 20 ~ SKL-U_BGA1356 ToF D
o Pl 102 CFG3 = XDP_PRSENT_CPU A% -U_ -U_l
RC3472 @~ 1 00402 5% S For Pre-ES Parts: Disconnect PCH CORE_VID[1:0] to the VR and fix PCH
VCCPRIM_ voltage at 1.00 V.
i @ R1: not populated
Place to CPU side RCM8 2 @ . 151 0402 5% PCH_JTAG_TCK1 P
® R2, R3: populated to set VCCPRIM_CORE to 1.00V. Consult with VR vendor for
appropriate values.

v e 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
aption and using feedback resistors to shift valtage up 50 mV. Consult with VR
vendor for appropriate values for proper VR operation while minimizing power

— consumption —
For ES and Later Parts: Connect PCH CORE_VID[1:0] to the VR.
e R1: populated
e 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 R5 to
shift the voltage table up SOmV will result in the LPM voitage output being shifted up
slightly. I 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
R not be a functional issue for the platforms, but will slightly de-optimize power N
consumption. It is recommended that customers wark with their VR vendors to adjust
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
+VCCGTX : 0.3~1.35V

+VCC_CORE: 0.3~1.35V +VCC_CORE +VCC_CORE
UC1L SKL-U
CPU POWER 1 OF 4
ﬁ VCC_A30 VCC_G32 +VCC_GT +VCC_GT
A30 | VCC_A34 VCC_G33 o o
VCC_A39 VCC_G35
A VCCAdd VCC_Ga7 UctM SKLY
A VCC_AK33 VCC_G38 CPU POWER 2 OF 4
A VCC_AK35 VCC_G40 70
A VCC_AK37 VCC_G42 A48 VCCGT (~R77
A VCC_AK38 VCC_J30 733 53| VCCGT VCCGT [~Rea '
AL33 | VCC_AK40 VCC_J33 J37 +—Agg | VCCGT VCCGT [Req ’
AL37 | VCC_AL33 VCC_J37 a0 ez | VCCGT VCCGT [Res ’
AL40 | VCC_AL37 VCC_J40 a3 +VCC_CORE g6 | VCCGT VCCGT [Rea ’
A VCC_AL40 VCC K33 k35 t+—AAg3 | VCCGT VCCGT [Re7 >
A VCC_AM32 VCC_K35 [g37 t—AA64 | VCCGT VCCGT [~Rgg >
AM35 | VCC_AM33 VCC_K37 - e AABG | VCCGT VCCGT [~Rgg >
AM37| VCC_AM35 VCC_K38 = AA67 | VCCGT VCCGT [~R7p >
AM38 | VCC_AM37 VCC_K40 o8 AAGS | VCCGT VCCGT (~R77
—G30 | VCC_AM38 VCC_K42 Ig AATO | VCCGT VCCGT (g7 '
VCC_G30 VCC_K43 oo AATT | VCCGT VCCGT [~Ug5 '
+VCC_CORE GO k32 E32 VCCSENSE by AC64_| VOCCT VCCGT ["yeg 4
T122@ PAD~D @+ RSVD_K32 VCC_SENSE [E35 VSSSENSE ;; VCCSENSE  [42] AGe5 | VCCGT VCCGT [g77 ’
+VCC_CORE_G1 Ak32 VSS_SENSE [42) AGe6 | VCCGT VCCGT
T123@ PAD~D RSVD_AK32 B63 H_CPU_SVIDALRT# = AC67 | VCCGT VCCGT
VIDALERT# [~A83 VIDSCIK = AGE8 | VCCGT VCCGT
VCCOPC_AB62 VIDSCK (57 vipsouT <K VIDSCLK  [42] -y AGE9 | VCCGT VCCGT
VCCOPC_P62 VIDSOUT [ — I3 AGT0 | VCCGT VCCGT
VCCOPC_V62 620 oo AGTT | VCCGT VCCGT
VCCSTG_G20 o ©8 43| VCCGT VCCGT
VCC_OPC_1P8_H63 45| VCCGT VCCGT
46| VCCGT VCCGT
VCC_OPC_1P8_G61 48| VCCGT VCCGT [ygz
VCC_EDRAM_SENS| 50| VCCGT VCCGT [
T134@ PAD~D VCCOPC_SENSE 85| VCCaT
T135@ PAD-D @————— VSSOPC_SENSE +—J85 | VeCGT
+1.0V_VCCSTG J85| VCCGT VCCGTX_AK42
VCCEOPIO J86 | VCCGT VCCGTX_AK43
VCCEOPIO Jeg | VCCGT VCCGTX_AK45
VCCEOPIO_SENSE 80| VCCGT VCCGTX_AK46
T136@ PAD~D VCCEOPIO_SENSE VCCGT VCCGTX_AK48
T137@ PAD~D @—+————————— VSSEOPIO_SENSE 50 ] VCCGT VCCGTX_AK50
52 | VCCGT VCCGTX_AK52
" TZOF 2 VCCGT VCCGTX_AK53
SKL-U_BGA1356 gg VCCGT VCCGTX_AK55
VCCOPC,VCCOPC_1P8,VCCEOPIO for SKYLAKE-U 2+3e 56 | VCCGT VCCGTX_AK56
(w/ on package cache) 55| VCCGT VCCGTX_AK58
VCCGT VCCGTX_AK60
o0 vecet VOGGTX AK70 VCCGTX for SKYLAKE-U 2+3e only
T63 | VCCGT VCCGTX_AL43
T64 | VCCGT VCCGTX_AL46
Le5 | VCCGT VCCGTX_AL50
Tee | VCCGT VCCGTX_AL53
Le7 | VCCGT VCCGTX_AL56
Teg | VCCGT VCCGTX_AL60
+VCC_GT 69 | VCCGT VCCGTX_AM48 4VCC_GT
- 70| VCCGT VCCGTX_AMS50 -
71| VCCGT VCCGTX_AMS52
Mz | VCCGT VCCGTX_AMS53
- e —Ne3 | VCCGT VCCGTX_AMS56 -l
= 64| VCCGT VCCGTX_AMS58 -
- 66 VCCGT VCCGTX_AUS8 oy
e3 67 | VCCGT VCCGTX_AUB3 53
oo 59 | VCCGT VCCGTX_BB57 ol
o 8 VCCGT VCCGTX_BB66 ~ @8
VCC_GT_SENSE y79 VCCSENSE_VCCGTUS
[42] VCC_GT_SENSE éé —GT SENSE Jgg | VCCGT_SENSE VCCGTX_SENSE —VCCGTUS
[42] VSS_GT_SENSE VSSGT_SENSE VSSGTX_SENSE
- B SKL-U_BGA1356 T30F - 2
I |
o of
2 S
0% 1S
o *8 o &8

SVID ALERT

[42] VIDALERT_N >}

SVID DATA

[42) vIDsouT & )

+1.0V_VCCST
8
‘26 CAD Note: Place the PU resistors close to CPU
‘E’)g RC204 close to CPU 300 - 1500mils
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Main Func = Audio|
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Version Change List (P. 1. R, List )

. Request gsue o %}[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 PC1116,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 PQl02 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 FWR 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 location(only PC1028,PC1063,
change BOM) and bulk cap PC1008,PC1003,PC1011,PC1072,PC1076,PC1071,PC1081,PC1082,PC1004,
11 P44 PWR 20160328 COMPAL PC1007,PC1012
to mount:PCl176,PC1175,PC1177,PC1179,PC1178,PC1180,PC1183,PC1184,
PC1170,PC1173,PC1174
to change PC1127,PC1062 to 220uF/9m ohm
2 20160429 COMPAL To improve EMI and reduce inrush current to | unmount:PL1,PL4
1 P36 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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Constratnt Parameter Requirement
PEX_RX8 Single-ended impedance | 25 0+ 10%
PEX_RX8# Differsntial Trace Impsdance| 50 2  15%

PEX_TX9 vDD_SENSE | F2 NVVDD_SENSE [ > NVVDD_SENSE [45] Routing Type Stripline or Micrastrip
PEX_TX9# = Dicloctric spacing Striptine: = 3.0x dielectric
- Microstrip: = 4.0x dielectric
NVVDD_GND_SENSE :

nt rpatr skaw o
> NVVDD_GND_SENSE  [45] oo =
Trace tangth 5P 0 P/ £ 25 o BERZAIT
Fu/ R 13 R 50 men (15565 i)

> PLT_RST_VGA# [51]

[51] PLT_RST_VGA_HOLD# [ >

Jm QR M
i S e

(From GPU)

Rafarance Plans GND Refarence

>
Q
>

£

uv13 o RV66
SN74AHC1G08DCKR_SC70-5 10K_0402_5%
DIS@

>
Q
&

BEREE

PEX_RX9 GND_SENSE | F1
PEX_RX9#

B19_| pEX_Tx10 To POWER

C19 | pEx_Tx10# M
C 1. Striplin is recommended ta minimize EMiJ0ohot rauts aver any vaids.
trace width: 1lémils
Ei6 PEX_RX10 differential voltage sensing.
PEX_RX10# differential signal routing.

<]
N
S

PEX_TX11
C20 | pEx_TX11#

E18 | pEX_RX11
PEX_RX11#

o
@

DGPU_PWROK  [12,45,5253C LK_REQ
PEX_TX12
PEX_TX12#
+3VS_DGPU_AON AG18 | pEx_Rx12
G19 | pEX_RX12#

>
Q
RN

ﬁ

PEX_TSTCLK_OUT | AF22 PEX_PLL CLK OUT RV4 2 @ ~ 1 200 0402 1%
PEX_TSTCLK_OUT#| AE22 FPEX_PTL CLR_OUT#

RV68 D23 | pex_Tx13 Place near BALL Place near BGA
10K_0402_5% E23 | pEX_TX13# 1.0V [
_0402_5%
pise PEX_RX13 PEX_PLLVDD | AA14 PEX_PLLVDD_GPU 00402 5% 2 @, 1 RV12
1[%&] 3 o CLKREQ_PCIE#0_R E19 | pEX_RX13# PEX_PLLVDD | AATS T P 11
[11] PEG_CLKREQ# <___}| — = = = CcV29

° Lig F24 | pex_Tx14 s cv20
(To SOC) Qv E24 | pEx_Tx14# , DIs ‘ ,0ise
2N7002K_SOT23-3 E21 | pEX_RX14
Dis@

+1.0VS_DGPU

NC FOR GF117/GK208/GM108

0

CV6
£, DIS
,bise

MLA9L 20¥0 NI

ERER

F21) pex_RX14#
- TESTMODE | AD9 GPU_TESTMODE

>
@
N
IN

L

PEX_TX15
PEX_TX15#

00402 5% 2 @ 1 _RV5

>
Q)

g

21 | PEX_RX15 ’ i&
2 | PEX_RX15#

< JGPU_TESTMODE [51]

PEX_TERMP | AF25

uv1 DIs@ PEX TERMP RV6 1 RIS@ 2 2.49K 0402 1%
N165-GT-5-A2_BGA595
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Main Func : dGPU viH
ws, . IFPA/B st o  IFPC
COMMON 514 [FPC
wi. o IFPE/F s
T
Pp— AT ACk 6 ) IFPC_RSET GF119/GK208
GF119/GK208 IFPA_TXC [ AC3T DVIHDMI oP
DVI-DL DVE-SLHDMI oP 7 ° N5
AAG ) IFPAB_RSET IFPC_PLLVDD 8 [r2cw_soa IFPC_AUX# X
12CY_SDA 12CY_SDA IFPE_AUX# | J3 IFPA_TXDO#| Y3 & IFPC_PLLVDD = | 2cw_scL IFPC_AUX | N4 3
12CY_ScL 12CY_SCL IFPE_AUX | J2 O IFPA_TXDO | Y4 ° 8 Q
{7 | \FPEF_PLLVDD v H T N3
/Z_| IFPAB_PLLVDD o 5 *C IFPC_La# | N3
IFPE_L3# | J1 IFPA_TXD1#| AA2 = IFPC_L3 | N2
P s e IFPE_L3 [ KT WZ_| \FPAB_PLLVDD w IFPA_TXD1 [ AAST & ¢ e -
KZ_| IFPEF_PLLVDD 15 3 o o @00 IFPC_Lo# | R3
Y = S z R2
8 S || 1xo0 00 IFPE_L2# | K3 s 2 TXDO IFPc_L2 [ Re o
= = || 1xo0 TX00 IFPE_L2 | K2 o IFPA_TXD2#| AA1 o
° b = IFPA_TXD2 | ABT = TXD1 IFPC_L1# | R
K8 )| IFPEF_RSET g o | rxon X0t IFPE_L1# | M3 T w TXD1 IFPC_L1 | T 5
8 2 || ™01 @01 IFPE_LY | M2 S [ =
= 5 i s = \FPA_TxDS#% T>02 IFPC_LO# %X
5 Z | 1xo2 02 IFPE Lo | M1 S 9] IFPA_TXD3 TXD2 IFPC_L0 [ 12 3
© >D2 <02 IFPE_LO L0 % ; B
o z % IFPB_TXCH | AB4
o
s
GpPlo1g | C2 W 0 IFPB_TXD4#| AB2
HPD_E HPD_E X 5| rFPa_tovop ] IFPB_TxD4 | AB3 L N16S-GT-5-A2_BGA595
NC FOR GF117 Y8 | iFPB_IOVDD
IFPB_TXDS5#| AD2 uv1l
H8 | irPE_lovDD IFPB_TXD5 | AD3Z COMMON @ I FPD
GF119/GK208 6/14 IFPD
4 | irpr_tovop DVI-DL DVI-SL/HDMI oP IFPB_TXDG#|_AD1 :
12CZ SDA IFPF_AUXH | He IFPB_TXD6 | AETZ U8 | IFPD_RSET Grito/GKa0s
12CZ_ScL IFPF_AUX | H3 S DVIHDMI DP
. IFPB_TXD7# 233 X 7 P4
IFPF_L3# IFPB_TXD7 IFPD_PLLVDD IFPD_AUXH|
g e IFPF_L3 TX;/\ I e 3 55?:22[‘ IFPD_AUX ‘XLX
H RZ_| IFPD_PLLVDD =
= TXD3 TXDO IFPF_L2# % 3 o RS
x TXD3 TXDO IFPF_L2 | B2 GF117 = N TXC IFPD_L3# FRa
: ) o} GPIO14 | B3 o E TXC IFPD_L3
< IFPF_L1# =
IFPF 2 o o1 IFPF LT [ L3 3 |IFPAB e = o %00 FPD L2 T8
o s © IFPD_L2
- TXDS D2 IFPF_LO# % N16S-GT-S-A2_BGA595 & ) TXDO | ‘XU,,
\FPF_LO x IFPD_L1#
08 o2 — IFPD ) Q o IFPO_L1 [U3
NC FOR GK208 Q o \FPD_Lo#| V4
T™XD2 IFPD_LO | V3
HPD_F cpiot9 | F7
+1.0VS_DGPU 1 oy
N16S-GT-S-A2_BGA595 Place near balls
DAC A s 1 bise GPU_PLLVDD
UVIK S MURATA BLM18KG300TN1D
GOMMON N165-GT-5-A2_BGA595
3/14 DACA -ceamcam oo semsemsemsemsemosam e
GF117/GM108 GF117 GM108/GK208 !
WS | baca_vDD NC NC 12CA_SCL %%g 12CA_SCL [51] !
NG 12CA_SDA 12CASDA  [51] |
A2 oncaveer | roe veer ; s, o, X'TAL
AFZ,| DACA_RSET NG NG DACA_HSYNC [ 8E3 i s s e cm e cm e cm e om o cm o cm o m o o o am® +1.0VS DGPU 1. ov Place near BGA Place near balls 9/14 XTAL_PLL
NG DACA_VSYNC | BE4 bise %
Lv3 TAI ECH HCB1 OBKF VID_PLLVDD M6 ;II;I:\I:[L)LDVDD
NG DACA_RED | 463 1
DACA_GREEN | &F4 7fcv51 cv3s5 cvso N vio_pLLvoD Ne +3VS_DGPU_AON
NC - N, DIS DIS DIS
F3 o2 @ @ @ GF119/GK208 GF117/GM108
NC DACA_BLUE | & ‘8 XTAL_OUTBUFF 2
mi0s 5| l 10K_0402_1% RV23
GF117 craos o] 1 XTALSSIN XTALOUTBUFF | C1 1 2
o 10K_0402_1% 10K_0402_1% RV20
N165-GT-S-A2_BGA595
| 3 C11 ) xraun XTALOUT | B10 XTAL OUT J7
. . . 1 N16S-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, R 02 1%
DIS_XTAL@
GB2-64 SP_PLLVDD 0.1 pF X7R 0402 1 per ball Under GPU [L_DIS XTAL@
1 XTAL_OUT_R
L + VID_PLLVDD GND uT
GB2B-64 fruiE Y 10w | xR 0603 1 Near GPU s FOME .
GB4B-128 N GND 15P_0402_50V8J
47 F | X5R 0805 1 Near GPU -, S S B e
GB3B-256 15P_ 0402 50v8J -
Bead Type ﬁ ﬁ\ 2 IS XTAL@
Place near balls
300 Q (ESR=0.20Q) | 0603 1 | Near GPU
Note:
1. SP_PLLVDD and VID_PLLVDD power rails can be combined for customers who either do not use Security Classification — C°"ipa' Secret Data | S _ Compal Electronics, Inc. |
: . 5 : v s Issued Date Deciphered Date e
VGA display or uses VGA display with maximum resolution lower than 1024 x 768 with a 240 Hz u NV(2/5)-IFP ABCDEF DAC XTAL
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4

Main Func : dGPU I

uviD
COMMON @

12/14 FBVDDQ

—B26 | rgvDDQ
L C25 | FBvDDQ
| E23 | FBvDDQ
| E26 | FBvDDQ

FBVDDQ

| F14 |
| F21 | FBvDDQ

FBVDDQ

+1.35VS_VRAM
Place under GPU
R N
V38 cv41 cv42 CV39
,ose@ g,bse g Dbise g, Dise
1 1
Place near GPU
GPU
FEVDDQ
40,2 0
FBCAL_PD-VDDOQ
kg 2 Place Closs
o Balls
FECAL_PLU_GHD
FECAL_TERM GMND
40,2 0.
{

Note: Useanly 1%, réﬂstors for driver calibration

Figure 7-

Calibration Resistors Connections

** XPWR pins are configurable.
These pins are not connected on the substrate.
Therefore, XPWR pins can be assigned as needed,

to improve Top layer routing, power delivery.

AD NC
Al NC

| G14 | FgvDDQ
L G15 | FBVDDQ
| G16 | FBvDDQ
L G18 | FgvDDQ
L G19 | FBvDDQ
L G20 | FBvDDQ
L G21 | FBvDDQ
L L22 | FgvDDQ
L L24 | FgvDDQ
L L26 | FgvDDQ
L M21_| FBvDDQ
L N21_| FgvDDQ
L R21_| FBvDDQ
L T21 | FvDDQ
L V21 | FBvDDQ
\W21 | FBvDDQ

GF117
GF119
GK208

, H24 | FgvDDQ_AON
) H26 | FBvDDQ_AON
L J21 | FBVDDQ_AON
L K21 | FBVDDQ_AON

FBVDDQ
FBVDDQ
FBVDDQ
FBVDDQ

uvic
COMMON @

FB_CAL_PD_VDDQ

FB_CAL_PU_GND

FB_CALTERM_GND

N16S-GT-S-A2_BGA595

14114 XVDDVDD33

F11 | svsaux_NC

=

EERE

G108

FERMI_RSVD1_NC
FERMI_RSVD2_NC

VDD33

VDD33

vopaz [ G9 T

+GPU_CORE

T Voltage by GPU SKU

UV1E
COMMON @

11114 NWDD
VDD

VDD
VDD
VDD
VDD

GPU_Decoupling oo
CAPs @ Power e
Page |

= VDD

= VDD
VDD

VDD
VDD
VDD
VDD
VDD

Near Ball

D22 40.2 0402 1%

L ORR, 2

+1.35VS_VRAM
o

Rv41

C24 40.2 0402 1%

1 ORR, 2

RV42

=22 60,

RV43

Under GPU

B25 604 0402 1% 2 RIS@. 1

Near GPU

VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD

0| 7| 7| 7| |

c|c|c|c

<|<I<|<

N16S-GT-S-A2_BGA595

+3VS_DGPU

G8

G10

VDD33

G12

CONFIGURABLE
POWER CHANNELS
*nc on substrate

XPWR_G1
XPWR_G2
XPWR_G3
XPWR_G4
XPWR_G5
XPWR_G6
XPWR_G7

XPWR_V1

XPWR_V2

XPWR_W1
XPWR_W2

0 0402 5% ng: 1_RV40

Under GPU

Near GPU

+3VS_DGPU_AON

0 0402 5% 2 RV58

UVAF
COMMON @
T34 oo
A2 | GND GND | M13
AB17 | oND GND 15
AB20 | gnD GND 17
AB24 | GND GND
C2 | GND GND
| AC22 | GND GND 4
.LZE, GND GND
ACS | GND GND f¢N
AC8 | GND GND ¢ P
AD12  GnD GND P
.A_EA”, GND GND ¢ P
| A6 | GND GND ¢ P
AD GND GND
AD GND GND [ P23 ]
AD GND GND P26 |
AD GND GND [P
AD GND GND [ R
AD GND GND R
AE GND GND ¢ R14
AE GND GND R
AE GND GND R
AE20 J GND GND
AB11 .} GND GND
Al GND GND
AF GND GND
AF GND GND ¢ Y
AF GND GND ¢ U
GND GND j¢ Y14
GND GND Y
GND GND Y
GND GND Y
GND GND [ U23 |
GND GND [ U26 |
GND GND Y
GND GND gV
GND GND gV
GND GND gV
| B17 . anD GND ¢V
| B20 .} onD GND [¢.Y’
B23 | GnND GND fY23 |
| B27 0 onD GND [ Y26
| BS)anD GND Y5
B8 } aND
E11,l eND
E14 | eND
E17 | eND
L _E2J0 GenD
| E20 0 GnD
L E22 ] GnD
| E25.) anD
L ESJanD
E8 J anD
H2 | anD
L H23 .} onD
L H25 0 onD
HS | aND
GND
GND
GND
GND
L10 ] anD
L12 | anD
L14 )} anD
L16 | anD
L18 . anD
L2} anD
GND
LS )} anD GND | AAT
M1 ¥ enp GND (AB7T |
N165-GT-S-A2_BGA595
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Main Func : dGPU uviL [ROM SI] : 0x30(PD 20K)

counon @ H5TCAG63AFR-11C (1.35V) weoery STRAP

104 mscz

STRAPO : PU 49.9K (50K) RA [ROM _SO] : 0x00(PD 5K) _
RAP[1:5] : Reserved ST 2 +3VSDGRY_AON - Bit3(DEVID_SEL)=0,default. aves
F,&: YMON_INo NG o cs# | D12 Bit2 (PCIE CFG)=0, default. 4.99K_0402_1%
- @

Bitl(SMB_ALT ADDR)=0,I2CS ADR Ox9E.

Rom_sI | B12 ROM_SI Bit0 (VGA DEVICE)=0,2nd Display. N
ROM_SO [ A12 = — ROM_SI
» » » D “ AP D1,| sTRAPO ROM_SCLK | C12 ROMSCER ROMZSO
RV47 RV51 RV46 RV45 RV61 RAP D2 ) STRAP1 - [ROM_SCLK] : 0x00(PD 4.99K) ROM-SCEK )
49.9K_0402_1% <4.99K_0402_1% (4.99K_0402_1% <4.99K_0402_1% < 10K_0402_1% AP E) StRare e FoR 1 92@ No display output m
Dis@ ] @ e @ 4 E3 ) strRara N é

STRAP4

RV64
4.99K_0402_1%
DIs@

RV63
4.99K_0402_1%
DIS@

RV65
24.9K_0402_1%
@

2
2
2
2
2
212
3|0
j ~
r8A0S 20%0 doL
2

RAP; STRAP5_NC
RAP: Gy - sUFRsT# | D11 GPU_BUFRST

- - - - - STRAPREFO__F8 | MULTISTRAP_REFO_GND — NC | PGOOD
GFi17 RV67 RV6S  HAG@ RV65S _ S2G@ RV65__M4G@ RVE5__M2G@ RVE5  H2G@ RVE5 _ $4G@

RV52 RV48 RV50 RV49 RV62 GK208 GF117  |GF119 10K_0402_5%,
4.99K_0402_1% (453K 0402_1% < 15K_0402_1% $4.99K 0402_1% (453K 0402_1% RV44 omi0s | |akaos @

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

o o o o pis@
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 $D034249280 SD034348280 SD034499180
N16S-GT-5-A2_BGA595

Table 15-8.  12CS Slave Address

SMBUS_ALT_ADDR | Description
0 X9E (Default) J

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

Resistor Values Pull-Up to 3V3_MAIN | Pull-Down to GND {RoM_ST)
499 kQ 1000 0000 K4G80325FB-HC28 S4GE | 0x0(PD 4.99K) 10.22 IZCS SIaVe Addl‘ess

51J256M32HF-70: 4 0x1 10 m—
kO MIS1I25ENAZRR-T0A MACE | Qa1 (D 10M) N16x GPUs uselF-CS slave address 0x06h for NVIDLA mternal festmg}I'C addiress 0x96h
10.0 1001 0001 v (ssT :
EDW4032BABG-70-F M2G@ | Ox4 (PD 24.9K) ( ) must not be other evices on the e bus as avoid address

15.0 kO 1010 0010 conflict, The SMB_ALT_ADDR strap does not affect this 0x96h address. Refer to Chapter
H5GC4H24AJR-ROC H2GE | 0x6(PD 34.8K) 15 (Straps) for a list of useful I*CS Slave addresses can be used with SMB_ALT_ADDR
20.0 k0 1011 0o K4G41325FE-HC28  S2GE | 0x7(PD 45.3K) strapping.
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 ki) 1101 0101 20 ¢ een smE le]
© QU2B  DISS

@
34.8 ki 1110 0110 128_ScL 4 ﬁ DgNESDULDWVLSOTSESVE GPU_THM_SMBCLK  [8,22,34]
45.3 ki) 1M1 0111

¥ QWA DIs@
DMNGSDOLDW 7_SOT363-6

12CS_SDA 1

> GPU_THM_SMBDAT  [8,22,34]

UVAN GP I O +3VS_DGPU_AON
COMMON @ o

814 MISCT .
ios_so | -0 208.SCL 2k ooz 531 I2CS SMBUS:
12CS_SDA 2.2K 0402 5% T 0x96 and Ox9E (Default) +3VS_DGPU_AON
A9 12CC_SCL 9K 0402 5% 1 2 _RV205 B -
l2cC_scL
~ BY 2.2K 0402 5% 1 2 RV206 RPV5 DIS
12CC_SDA DGPU_MAIN_EN 1 5
DGPU—PST 7 7 *
E12 | tHERMDN o — 3 A [
*= co  12CB_SCL v s
F12 | THERMDP e IngfCL gy
12 | 12C8_SDA
ne - 10K_0804_BPAR_5%
T231 TP CPU_ITAG_TCK AES | ;TAG_TCK GPIO8_OVERT# 1 psea2
AD6 - T00K_0402_5% RV69
1232 TP@O—4—CPU—TTRGTD——ageY JTAC-TMS ——
1242 PG A6 )| JTAG TDI For GC6 2.0
T243 TP@O—~—crt o TReT— Ay | JAG-T00 GPIO0_GC6_FB_EN o PLT_RST_VGA_MON# pevr_pise
[ POTTCPUITACTTRSTF T TAGA | Jtac_TRSTH epioo |-C8 S 0402 5% 1 @ N2 RV202 06 pp EN  [952] —PLTRST_VGA_HOLD#— ; N 3
GPIOt 6 MEM_VREF —GPUEVENTY D3| 5
GPIO2 T
7 FE_CAMP T 5
GPIO3 52] FB_CLAMP C'i’\/\r%
GPIO4 DGPU_MAIN_EN ~
GPIO5 L8 —er—EvENTID—{___>DGPU_MAIN_EN  [45,53] , O R 10K_0804_BP4R_5%
GPIO6 GPU_EVENT#  [9]
RB751540T1G_SOD523-2 OV ! 100K_0402_5%
% GPIOB_OVERT# bis@ - RPV6_DIS@
FgGPIOTALERTH GPIOY_ALERT# 1 8
GPIo9 - GPU—JTAG_TRSTH 7 7
GPIO10 MEM_VREF  [54,55] GPU_TESTMODE 3 &
GPIO11 DGPU_VID  [45] To DGPU VR (48] GPU_TESTMODEC = 7 5
GPIO12 GPUPWR_LEVEL [22] From EC d
GPIO13 DGPU_PSI  [45] To DGPU VR Shutdown System when GPU over Temp.
A 04 8R4
. procmrmrm et e JECEOER Bﬁ%._._._._i
GM108 GK208 GF17T GF119 PLT_RST_VGA# i RPV3 @ M
5 i 12CA_SCL rowr 1
GPO16 GPO16 NC | GPIOte ] [49] 12CA_SCL T2CA-SDR > 7 4
GPi020 GPI020 e | opo20 1BE pir pst voa HoLDH i 12CA_SDA e 5 & 1
GPIO21 GPIo8 NC GPIO21 == — = — [ S PIT RST_VGA HOLD# [48] ol | 12CB-SD: 7 5 .
PLT_RST_VGA_MON# 5@ i [}
GPIO8 NC NC NC H PLT_RST_VGA_MON# [48] GPIO8_OVERT# 3 i .
- CMP_VOUTO [2238] | [}
ave : -—cmcmimimim
N165-GT-5-A2_BGA595 2N7002KW 1N SOT323-3 i
VGR THERMN and v ISE‘“IZZim Security Classffcation | Compal Secret Data
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| Main Func dGPUI For GC6 R -t From DG-07158-001_v05_secured (NVDIA Spec)

00402 5%1
2 RV211

00802 5% 1 @

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

A ——— Supported CMD
seee Package #Mapping Benefits

GBZ2-64 H 4-signal layers fan-out
GBZB-64 H 4-signal layers fan-out
GB4B-128 | H 4-signal layers fan-out
GB3B-256 | F 4-signal layers fan-out
(54] FBA_D[0.31) <= FBAD0 g1 | o b o oL F FB_CLAMP

b Elo| FBAL e BLY .

—cs s BHCH E e e Table 74.  GDDRS Mods H Mapping

—reRDs Fiy ¥
——FER DT o0 | Fo-
WU% FBA D4 GB2-64, GB2B-64, GB4B-126 | Channel 0 0..31 | GB2-64, GB2B-64, GB4B-128 | Channel 1 32..63

S F207) Fa 06  — CHDO cs* CMD16 o5

T TEOT E5 | rany
— ] GPU FBVDDQ SO0 CHD1 43_BA3 CMD17 43_BA3

[951]  GCo_FB_EN
[1248,53]  DGPU_PWROK >

> 135V PWREN [46]

RVE8
10K_0402_5%
GCs@

—TEADTFs Y, CHDZ #2_BAD CHD18 AZ_BAT

X . 10k0 :
F13 ] faa D11 1B RAM FBA RSTH L 2 chips in x16 mode

—FeAEt i
—TEROTTCIa | g
TBADTS B3 | raa

RO ET Y -
—FBA DTS D13 | FoA +1.35VS_VRAM
—FeAP1—gi5

217 BT5 | rea Dis

eI G |
TBADTS AT | raa
TEROTTATS | ppa RV2723
TOA020 B18 | rpa 10K_0402_5%

BFD2TATE | Fap D21 oIs@
AR N
TBAD2 019 | paa
TEROTT B2 |

CMD3 49_BAZ D19 #d_BZ
D4 E_BA cNDZ0 E_Bi1
d CMDS WE* CMDZ1 WE*
DS 4748 cMDzZ 47_8
DT AE_A11 cNDZ3 wE_A 11
10ke? GDDRS CHDE WBF CMDZ4 REF
CKED* 2 chips in x16 mode DR #12RFU cMDZ5 a2 FFU
T2 Cor | Foay Double Load -
—Feroze—Rzs | FOAD20 FBC_CKE_H CHD10 40_410 CMDZ6 A0_A10
T A2 raa 27 CMD1 17 cNDz7 12
’ A21 | Fga D28 = Y
A i CHDAZ RASE CNDZE RAGT
cov—gar| oA L0 CHD1Z ST+ CMDZ9. RTT
(551 FBC_DIg2.63 < mmmep\—Fmc032—(7| FOADS v e ; i
TSSO Rad | fonbas FBA_CMDO | C27 ronosh L s Figure 7-5.  Clock Enable (CKE*) Signal Connection, x16 Mode | cwpi4 CKE* D30 CKE*
o oar Red ] Foa ¥
oo FoAD% O ——— 7 D15 Cas~ RECE cas”
= ¥ X
a2 | Fea D36 FeacvD [ P20 I FBA MAJ BAZ L [54] GE?-64, GB2B-44; GB4B-128 | Channel 08 1/~
—FBCO3 N3 | rpn v os FBA_MAS BAT L  [54]
—FBE-D39—Nay| FOA! vl e — FBAWER L T54) CMD3Z Mot used
FEC 0T V23 | rpa Foncmpy [F26 FBA_MA7 MAB_L  [54] - -
o 2 FBA_MA6 MA1T L  [54] CMD3T NGt used
e —— TR GPU feh red
fez 00000 FBAMATZRFU L [54] D34 + DEBLIGL
R E [y FBA CMD11

i
oo Do gt | FBAT Faouo |2 roAMA L CHD35 : DEBUG 1
55 V22 | raa pag FBA_CMD13 Gt‘:gg B FBARSTH L [54] Hotes:
G26
wizd
Wz
K2i
K23
w27
25
25
K2
22
23
25
2
Kz
K25
27

CKET* Double Load

RV2722 FBC_RST#_H
10K_0402_5%
ois@

RV2447 1
10K_0402_5% FBVDDQ
0Is@

FBA_CKE_L

—FEC T | e FBA_CMDO
S UR FBA_CMD10

__ECOTARDS | ppa FBA_CMD14 e in
—FBC D15 ADas| FOA! Foncvore FBACKE L [54] 1. Not avjlable in GEZ-64 and GB2B-64 packages.
OO0 ABDS | ppa FBA_CMD16
___TBC0AD26 | £ pso FBA_CMD17
—TBCOTACIS | raapst FBA_CMD18
eSS ARgr | FBA_CMD19
_TOC0%AAD | rpapss FBA_CMD20
eSO W56 | FBA_CMD21
= FBA DgS FBA_CMD22
“O% R | ra 5o FBA_CMD23
» eS0T 125 FBA_CMD24
= FBA DSE FBA_CMD25
BSOS a7 | FBA_CMD26
= FBA DRO FBA_CMD27

FoADor FBAoMozn Fac Lo H i : ) ’ s ;s
FoA D62 FBA_cMD29 FRCiasEH oo Figure 7-3. Reset Signal Connection Table 7-6.  Memory-Side Termination

FBA_D63 ::,gxgg? 0 — FBC_CKE H  [55]
X P FBC_CAS# H  [55]

FBC_CS#_H [55] DRAMs 2. GRU.deble pins; not connectad to DRAM. See section 7.1.13,
FBC MAS BAS 1 [55) (1 inx32)

FBC MAG BAX H  [55] 2inx16) '
FBC_MAS BA1 H _ [55] 10 ko) Hote:

FBC_WE# H 155 + GBZ-64 F2-5it implem entation will use channel 1 data bits [63:32], Unused channel 0
FBC_MAS MATT H  [55] data bits [31:0] can be left unconnected,

« Far 32-bit implem entation on GE2-64, plsase inform ascount A for VBIOS support,

@
8,
>
2
®
T

b
<
i

|

—FBe-pe W5 |
D% W25

s )
FBA_DBIO¥ Signal Termination .~ O\ Notes
(54 FBA DBIOX Foncbare—D19 | FaA_pavo . Py

54 FBADBIA AR B Ay SV p—— ! 7.1.13  FBx_Debug0/1 DQ , DB, 0T« 0DT impedance set using an extemal resistor [20).
541 FeA DBIsH RO R0 | Fenoam o208 +1.35VS_VRAM CMD, ADDR i Digitally adjustable to ZQ or £ZQ/2 based on loading
8l Y The FBx_Debug0/1 signals are used for debug purposes only, These debug signalsare on consideration

1551 FBA._DBlsH Cromoms 2| ran oavis v FoA GvibTE | B19 1.35
CMD34 and CMD25, Reserve a footprint for a 0402 package size pull-up resistor to WOK oT Single-ended 60 &2 to FEDDQ] ODT is supported by

(55] FBA DBIG# | oo 2A20 | FBA DQME o
(55] FBA DBIT# | P UZ5 | rea pamr FBA_DEBUGO Fencuose | 122 004002 1k
- FBVDDQ on each FBx_Debug0/1 signal. The resistor should be no-stuffed for normal
FBA DQS WPO R DRAM,
FBA_DQS_WP1 FBA_CLKO P

FBADEBUGH
Fea_bas w2 e D ot FBA_CLKO [54] SN External, termination | ODT is NOT supported by DRAMs.

- ¢t FBA_CLKO# [54] 5
FBA_DQS_WP4 FBA CLK1 | N22 " FBC CLK1 ~ [55] on the board is

e e S 7.1.14  DBI/EDC s

f1o roawokor | p1s FBAWCKD The DB signals should be connected to the GPU balls named FBx_DQMx. The EDC

&1 Feapas RN e —Ferwero > FBAWCKO [54)

Ata] FBADAS RNt OOt C18 ] FBAWCKO N [54] signals should be connected to the GPU balls named FBx_DQGS WPx Refer to the
FoADas RN Fen oz [T B FeA e s

7] Foa DaS NS X FBANICKLN [55[]54] reference board schematics for detailed connections. Table 7-7. GPU-Side Termination

(5455 FBA_EDC[7.0]

2

;
£
H
3
9
£

FBA_DQS_RN4 FBA_WCKa5 | 124

W22 Fga_Das_RNS FBA_WCKes#
AB27 | FBA_DQS_RNG FBA_WCKS7 | V24

T27 Ch V25 = \ . . :
7| Fea_bas_RNT Feawckers| V25 TP FBC_WCK1 N [55] +LOVSPLLAVOD 1 gy +1.0VS_DGPU Signal Termination Notes

(o] Close to P22 Close to F16
e Close.to Neax GRU , Dee D0, DB onT 40 (3 pull-up, fixed. Disabled during low perfomance

FB_PLLAVDD | F16
MURATA BLM v states.

- Ne
FB_PLLAVDD | P22

FB_PLLAVDD FB_DLLAVDD | H22 g
b
GFI17 g

3
G

’»:'.1
<l

-

cvs2
Dis@

Dis@

0p0°010)
b0

o
o

For VRAM DEBUG using
T2401 TP+ /" 023 | £ vrer prosE

N168-GT-5-A2_BGAS95
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Main Func dGPU +3VS to +3VS_DGPU
“avs .avs o
T RV207 1 @, 2 00603 5% (Max) : 0.06 A(+3VS_DGPU)
ROINMAX) : 25 mohm
0 o2 GM V drop : 0.002 V
savs_pery
w0 osa
. u
e vours [ )
i DGPU_MAN EN BN sl PRRITPPON 510 0402 25v6
T 1551 DGPUMAN EN [P o cri W}ml o
j [P M PRI g A
w0 mnzsavaK e o2
e veurs
+1.0V_PRIM +1.0V_PRIM_D aPAD 15 ‘CVSS
R0 1 @2 0 oms 5w ey A zt"m‘s”@”m’m‘"’
I_Continuous (Max) : 0.79 A(+1.0VS_DGPU)
RON (Max) : 25 mohm
+1.0V_PRIM to +1.0VS_DGPU
Table 5. EDP-Continuous *
GPU Core | GPU FBIO FB Total !+* 1.05V Total * | 3.3V Totat’
2 4+ 4 4+ 4 4 3 4
T 15V4 | 1.35¥4 | 1.5V | 1.35V4 | 1.05V 3.3v
Eroddels Type (&) ®) ®) (3] ) W oo ®)
N165-GMR. GDORS | 19.0 - 2.0 - w 0.80 0.06
DDR3/L | 21.0 14 1.4 24 2.3 0.80 0.06
N165-GTR GDORS 26.5 = 2.0 5 4.2 0.80 0.06
DDR3/L | 26.0 14 1.4 24 2.3 0.50 0.06
Table 3-8. Power Rail Specification for GDDR5 Frame Buffer

Interface

Constraint Parameter

Requirement

FBVOD/FBVDDQ

1.35, 1.50V, or 1.50 V memory with DVS' support at 1.35V

FBVDD/FBVDDQ switching time

< B4 us

DC Tolerance

+ 3%

AC Tolerance

Transient noise tolerance: B0 mV pk-pk within 20 MHz BYY

GPU FBVREF *

High frequency noise tolerance: 200 mV pk-pk within 1 GHz J@W
Internal VREF A

Mermory FEVREF

0.7 x FBYDDQ when termination is enabled
0.5 % FBVDDQ when termination is disabled

Note:

1. DVS = Dynamic Voltage Switching. -
2. Since the GPU internal VREF is used, the FEVREF pin on the GPU'can be left unconnected.

PEX_RST#

GPU_PWR_EN

All Rail PGOOD

PCIE_Link

0 [+

A

— X

GPU power off

-+ I

GPU power on

Figure 18-7. Optimus Entry/Exit Timing Diagram

Table 18-1. Optimus Timing Parameters

Symbeol |Description ‘Max | Units
TO PEX_RST# assertion to GPU_PWR_EN=0 5 ms
T All GPU power rail up and stable to PEX_RST# de-assertion | 0.1 5 ms

+3VS to +3VS DGPU

I_Continuous (Max. .06 A(+305_] DGPU _RON)

is@
ave
Nmuewne s0T7233 +3VS_DGPU_AON

-
IS@

RVZ12 TOOR_0402_5%

+3vs D

@
Rv2718
470_0603_5%

unP  0402_50V7K
IS@

[9) DGPU_PWR_EN D—Zl l s

ave _|
DMNGDOLDW-7_SOT363-6
Dis@

aves _|
DMNG6DOLDW-7_SOT363-6
Dis@

Chapter 3

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

"%

Al33V

NVVDD

VDD
1.05v|

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. Example of Power-Up Sequencing Order
Note: !
« The ramp time for any rail must be more than 40 ps and is recommended to be
less than 2ms.
FB_CKE Normal J  SeltRefiesh =+« SeliRefresn | Normal
PEX_LINK Active X s % oetect )| Train
GPU_PEX_RST# .
GCE_FB_EN e |
3V3_MAIN_EN T |: T
All Rail PGOOD 1 s
GPU_EVENT# — RN
GC6 Entry GCB Exit
Figure 18-15. GCé 2.0 Entry/Exit Sequence Timing Diagram
Table 18-3.  GCé6 2.0 Entry/Exit Sequence Timing Parameters
Symbol | Description Min  |Max | Unit
T0 GPU_EVENT# assertion period 0.001 |N/A |ms
T 3V3_MAIH_EN assertion to all power rails up and stable 0.04 |4 ms
i
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Memory Partitio A- Love 2 bt

152]

FBA_D[0.31]

(52) FEA ABI«L
521 FBA_RASH L
[52] FBA_CS# L
[52] FBA CASH.L
(52 FBA WEH L
FBALWCKO_N o5
(52 FBA WCKON 0
152 FBAWCKO
FBALWCKIN os
(52 FBA WCKIN ke
52] FBA_WCK1
JFBAVREFD_L a
010
+FBA_VREFCO o
FBARSTAL 2
(521 FBARSTH.L [ b S Y
[55] +FBC_VREFC1
1,36V VRAM
Rv2r2s
0.0402 5%
JFBAVREFCO
W=16mils
1.35VS_VRAM
1,36V VRAM
Rvizs
549,0402_1%9 @
Rvize
) . o +FBAVREFD_L
B
- 18
RV130 |2
139K 0402 1% 3
511 MEM_VREF
51 —24 5 o
o5 Qv2o 2
0is@”|” an7oszkw 1N SOTI23-3
e _HG@ uV7__H26@ uve _M2G@ w7 M@ uve

ONe

H5GC4H24AJR-ROC H5GC4H24AJR-ROC

SA00008HQIL SA00008HQIL.

uvs__HG@ ws_HoG@

ONe,

H5GC4H24AJR-ROC H5GC4H24AJR-ROC

‘SA00008HQIL SA00008HQIL.

12163, 1%, 0402 (] 4

FBA_D[0..31]
FBA_EDCO
) FeA_EDCO > 2 000
;:E; FoA EDC2 >R 1 Encs
<2 encs
FBADBOY pp
(521 FBA_DBIOK o] oBio#
FBADBI2# X pry| DBITH
(521 FBA_DBIZS ] oBize
*—2] peise
FBA_CLKO 2
[52] FBA_CLKO - Fi] ek
(521 FBA CLKO# i T Ok
(52 FBA CKE.L CKE#
FBA_MA2 BAO L it
(52 FBA MA2 BAO_L BAOIA2
[52] \_MA5_BAT_L BA1/A5
(52 FBA NS BA2 | BA2IAL
[52] FBA_MA3_BA3_L BA3/A3
FBA_MAT_MAS_L
52 FEANAT AL L = ABIAT
(52 FBA MAT MAQ.L AgiAt
(51" Fom ko, AT AT0IAQ
(52 FBA MAS_MA11 L A11/A6
(521 FBA MAIZRFU_L AZRFUNC
A5
HU5 VPPINC
6 x5 veeine
K0T 1%
sl
DIS@ 2 RYA18, 1 70
7 E\)Z 1 A w vt Ji3 | SEN
\m OR02_T% z

FBA_ABI# L

EDW4032BABG-70-F

WCKOT#
WCKO1

WCK23#
WCK23

VREFD
VREFD
VREFC

RESET#

170-BALL

wE=1

BAZIA4
BAJ/A3
BAD/A2
BA1/AS

A10/A0
AN1AE
ABIAT
AIIAT

WeK23#
WCK23

WCKO1#
WCKO1

SGRAM GDDRS

BYTEO

FBA D16

BYTE2

EDWA4032BABG-70-F

MIG@

‘SA00009E3TL SA00009E31L SA00009TVAL
uvs  M2G@ e m26@ uve M4G@
ED! 0-F  ED 0-F MT51

‘SA00009E3IL ‘SA0009E31L ‘SA0000STVIL

SA00009TVAL

<
3

ey

SA00009TVIL

MT51J256M32HF-70:A MT51J256M32HF-70:A

-70:A MT51J256M32HF-70:A

K4GB0325FB-HC28
SA000092D1L

s4c@

K4G80325FB-HC28
SA000092D1L

+1.35VS_VRAM

u

<

s46@

K4G80325FB-HC28

SA000092D1L

uve

s4c@

K4G80325FB-HC28

‘SA000092D1L

7 MF=1
ue=
FBA D24
FBA_EDC3 DQ24
) FeaEDcs > C2engo oca pa2s P
EDC1 EDC2 DQ26 =
[:El FBAEDCI [ >—— R | Epcy DC1 Q27 = BYTE3
»xF2] encs EDCO pazs P
DQ29 =
FBA_DBIGH 02 A3 ForosT
152 FaA_DBIGH 15 Delo# Bi3# a3t -
FBADBIT#  Xpig DBIt# DBI2# DQi6
1521 FaADBITH o] oBi2# DB btz
»——] pBI3# DBIO# DQ18
FBA_CLKD 2 pats
= 7] K DQ20
—reeene—— 1 cke Da21
| CKE# DQ22 FBA_CLKO
DQ23 FBA_D8
FBA_MAS BA2 L Wit oas FErD -
— e ATy | BAUAZ BAZIAG D9 roRDT ~
— AR i1 BATAS BAJIA3 0a10 Hi—reror—
T | e T e 258,10 1
——————— |BA3n3 BAT/AS bQi2 A RVIZ3
bas Hi—Fero—
FBA_MAO_MATO_L K D14 His—reros— FBA_CLKOK™
e e | Asa7 A10/A0 pats o ——————  — Near o VRAM
— Aty | ASIAT A1IAS bao
— e ——He| A10IAO ABIAT bat
e | 03
a5 DQ4 Table 7-12. CK External Termination
+1.35VS_VRAM %—g | VPPINC Das
A7, 1 x| veeine pas [ component [ value |
Bis@ K 0a0_1% par
y ol . +1.35VS_VRAM | R1 | 800, 1%, 0402 |
@ 2y Ti0
Q 2 RVIZ). o rataLs Ji3 | SEN
O ) «
FBA_ABH L M
——rerersi———g ABit
——FERWERt——Gra | RASH CAst#
—reARASEET 3| CS# WE#
——FeResrt—— 5 | CASH# RASH#
| WEe# cs#
FBAWCKIN b
B4 | WeKot# WCK23#
WOKo1 WCK23
FBA_WCKON Ps bl fi ;
P wekaar | wokors Table 7-14. VREF Configuration
WCK23 WCKo1
v Configuration | Requirement Notes _
+FBA X Al0 £
UT0 | VREFD x32 Share ane Vref-C circuit for two GDDRS DRAMs have internal VREF far
+FBA_VREFCO J14 z;g;g rmermary parts. DQ, DBI, EDC (VREF-D).
16 Share one VREF-C circuit far four Cﬂmdmﬁﬂdbv AT KREF IVTEZ{J
needs to be externally supplied since
FBARSTHL 1 memory parts. . supp
RESET# DRAMs do NOT intefnally generate
VREF for these'signals.
Vss
VSS
Vss
VSS
vss
VsS
vee 7.1.12.1  VREF-D ;
vss
VSS q \
vss VREEF-D pins can be left floating,
Vss =
VSS
vss
4135V VRAM vss 7.1.12.2  VREF-C \
Voo VREF-C connections for the x16 moede are shown in Figure 7-8,
VDD B\
VoD
VoD — v
VoD .
VoD
VoD
oD
VoD VREFC
VoD \
VoD )
VoD
DD : FBVDDQ
) - 549 0
L 1%
170BALL
—
SGRAM GDDRS
VREFC —L
(=]
20 pr \ 33 (53 311‘
K7R 0402
+1, 35V§7VRAM | Ll GPIO
z B g ER] B ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥
S 28 3?8 8§ "8 § 188 't 8 1® 3 12 3 1T 3 1€ 313 2 '8 2 '8 2828z |82 |8
:‘sg‘sgsgsgagaéwaéw,jéaéagagagagagaga
B 8 SR cEel R GF SF GF iF GF iF iF iF iF iF
gl @ obe ol e 5| 3 i i S|o3] 2] 3] 3] 3 ) .
oe  obe ope_“ofe ope“ofe “ope “ope  “ofe  “ofe Figure 7-8.  VREF-C Connections for x16 Mode
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Ve _$26@

K4G41325FE-HC28

SA00009TTIL

ws _s26@

K4G41325FE-HC28

SAD0009TTIL

Memory Partitiam A- Lo 2 bt

MFE

Vg
FBC_D[32.63] yE=1
(62 FBC_D[32.63] [ e
FBCEDCY o
] FBAEDC4 [ >33 EDCO EDC3
= Ri3 | EOC1 EDC2
{52 FBA_EDCS Ro| EDC2 €DC1
*—={€DC3 EDCO
FBA_DBI4#
(52 FBA DBI4¥ — o] oBlo# oBIZH
FBA DBIG# X piy|DBItH oBI#
(52 FBA DBI6¥ o DBi2t DBI1#
DBI3H DBIO#
FBC_CLK1 2
(521 FBC_ CLK1 A JIT| CK
[52] FBC CLK1# J3| CK#
(52 FBC_CKE H CKE#
FBC_MA2_BAO_H
(52 FBC_MA2_BAO_H = BADIA BAZA4
(52 FBC MAS BAT H BATIAS BAYA3
[52] FBC_MA4_BA2 H BAZIAG BAUA2
152 FBC_MA3_BA3_H AIA3 BAT/AS
[52] FBC_MAT_MAB_H ABIAT A10/A0
(52 FBC_MA1 MA9_H AZ/AT AT1AG
152 FBC_MAD_MATO_H| A0/AQ ABIAT
(52 FBC_ MAG_MA11 H AT1A6 AgiAl
(521 FBC_MA12_RFU_R AT2/RFUINC
VPPING
2 v 1 == VPPING
D@ K 0ad_1%
|
oisg 2 4V 10 | MF
10 =12119, 1%, 0402 Q 2 RV 1 Wz Ji3 | SEN
o580 rowr T
FBC_ABI#_H n
(5] FBC_ABIK H ABlft
[52] FBC RAS# H RAS# cAs#
(52 FBC Cs#t H csi WEH
(5] FBC_CASH H CcAs# RASH
152 FBC_WE#_H WE# csit
FBC_WCKON s
(52 FBC_WCKON = Ba|wekots | wokask
(52 FBC_WCKD WCK01 WCK23
FBC_WCK1_N Ps
(52 FBC_WCKIN = pa|WoK23# | WCKot#
(52 FBC_WCK1 WCK23 WCKO1
+FBC_VREFD_H aof o
U10
+FBC_VREFC1 Jia | VREFD
[54] +FBC_VREFC1 VREFC
FBC_RST#_H 2
[52] FBC_RST# H o>——————————"RresE™®

+1.35VS_VRAM
RV140
549.0402.1%5 @
RVia1
« +FBC_VREFC1
i ﬂz = .
~ W=16mils
153K 002 1% 3
+1.35VS_VRAM
@
+1.35VS_VRAM
RV143
5490402145 @
m
o +FBC_VREFD_H
gmm = s
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