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‘This RCOMP should be connected even if s
CPUPCle interface is not used
000 0 mcore 1 2 10 ooy )
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uc1y CHANGE NET NAME 0321
D: 47
B25 | CSI_F_DP_1 CNVI_WT_D1P a7 CNV_WT DIP  [49]
E25| CSILF_DN_1 CNVI_WT_DIN 7 CNV_WT DIN  [49]
D26 CSI_F_DP_0 CNVI_WT_DOP 49 CNV_WT DOP  [49]
A20] CSI_F_DN_0 CNVI_WT_DON a5 CNV_WT DON  [49]
o B20| CSIF_CLK_P CNVI_WT_CLKP Trd CNV_WT_CLKP  [49] ol
CSIF_CLK_N CNVI_WT_CLKN CNV_WT_CLKN  [49]
i CSI_E_DP_1/CSI_F_DP_2 CNVI_WR_D1P g CNV_WR_DIP  [49]
D18 CSI_E_DN_1/CSI_F_DN_2 CNVI_WR_DIN ) CNV_WRDIN  [49]
Ex3] CSI_E_DP_0/CSI_F_DP_3 CNVI_WR_DOP 3 CNV_WR_DOP  [49]
G187 CSI_E_DN_0/CSI_F_DN_3 CNVI_WR_DON vy CNV_WR_DON  [49]
p18 ] CSIE_CLK_P CNVI_WR_CLKP 7y CNV_WR_CLKP  [49]
CSI_E_CLK_N CNVI_WR_CLKN CNV_WR_CLKN  [49]
CNV_WT_RCOMP
P crvi_wWT_Rowp [DNSL CNV.WTRCOMP keize 1 Q@ 2 ol TE0 TR O
- A5 | CSI.CDN.2 DJ13 CNVI_RGI_RSP.
B3| CSI COP3 GPP_F3/CNV_RGI_RSP/UARTO_CTS# CNVI_RGI RSP [49]
CSI_C_DN_3 GPP_F2/CNV_} RGI_DT/UARTO, )_TXD CNVI_RGI_DT [49]
L GPP_F1/CNV_BRI_RSP/UARTO_RXD CNVI_BRI_RSP
NL& ] CSI_C_DP_1 GPP_FO/CNV_BRI_DT/UARTO_RTS# CNVI_BRI_DT [49]
L28] CSI_C_DN_1 910
N: CSI_C_DP_0 GPP_F5/MODEM_ CLKREQ/CRF XTAL_CLKREQ V15
G207 CSI_C_DN 0 F6/CNV_PA_BLANKING [x10
H20| CSI_C_CLK_P GPP F4ICNV_RF_RESET#
CSI_C_CLK_N
"
W8 coi8 op 1
G CSI_B_DN_1
c 18| CSI_B_DP_0 c
W2 e ono
NI§| CSI_B_CLK_P
CSI_B_CLK_N
f, CSI_B_DP_2
L CSI_B_DN_2
W e s
ESrEons
csi_coup
q RC139 1 2_1/20W 150 1% 0201 K ST g
™ g’: GPP_H23/IMGCLKOUT4 “
DN25 | GPP_H22/IMGCLKOUT3
D125 | GPP_H21/IMGCLKOUT2
DR: GPP_H20/IMGCLKOUTL
GPP_D4/IMGCLKOUT_0/BK4/SBK4

TGLLAKE-U_BGA1449

s BUat V.3 Side B s
Follow CNVI Design Guide o e ” BVALW_| PC"‘
Confirm with Intel ; PCH
Qo CNVIRGIRSP  RC130 1 . @ . 2 1120W 20K 5% 050
CNVIRGLDT_R RC132 1 . @ ._2 100K 0201 5%
CNVI_BRI_RSP RC131 1 2 1/20W 20K 5% 020:
RCI33 1 . @ . 2 1/20W 47K 5% 0201 CNVIBRIDT R RC1ss 1 . @ . 2 120W 20K 5% 0201
GPP_F2 /CNV_RGI_DT /UARTO_TXD: GPP_FO /CNV_BRI_DT /UARTO RTS#
i M.2 CNVI MODES, Rising edge of RSMRST# XTAL Frequency Selection, Rising edge of ROMRST 4
This strap does not have an internal pull-up or pull-down This strap has a 20 kohm + 30% internal pull-dow
Aweak external pull-up is required This strap should not be pulled high Since 24 MH? arystal is not
0= Integrated CNVi enabled. supported on the PC}
1 = Integrated CNVi disabled 0=384 MHz (default)
Note: When a RF companion chip is connected to the 1=24M
PCH CNVi interface, the device internal pulldown
resistor will pull the strap low to enable CNVi interface. Y The internal pull-down is disabled after RSMRST# de-asserts
2. This signal is in the primary well
20161213 20161214
N A
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I 2 I s
CLKOUT_PCIE_P /N [6:4, 2:1] = Support up to PCle Gen3
CLKOUT PCIE P /N [3, 0] = Support up to PCle Gend
st
ora
2 1 +3VALW_PCH
o | g RC3323 10K 0200 5%, a1 po &
CLKOUT_PCIE_P6 GPP_F10/SRCCLKREQG# LAN_CLKREQS# WLAN_CLKREQ# .
Bvé: CLKOUT PCIE_N6 GPP H11/SRCCLKREQS# [Oe22 Q! LAN_CLKREQS#  [46] Q RC1404°F 240K 0201 5%
o CLK_PCIE_LAN GPP_H10/SRCCLKREQ4# SSD_CLKREQ1# N o]
LAyl cuceoie L gmggf CLKOUT_PCIE_PS GPP_DSRCCLKREQSH 13 WLAN_CLKREQ CLIREQ Relgl 1 2 10 0201 5%
[46]  CLK PCIE_LAN CLKOUT PCIE NS PP D7ISRCCLKREG2Y [DB0 o WLAN_CLKREQ#  [49]
GPP_DB/SRCCLKREQL# [Bosh SSD_CLKREQL#  [51]
Bw. GPP_DS/SRCCLKREQO# [
Bvé: CLKOUT_PCIE_P4 DM1 _ XTAL_PCH_38P4M_OUT
CLKOUT_PCIE_N4 XTAL_OUT | 5 —XTACFCR-J8PARTR—
oz XTAL_IN o —
CLKOUT_PCIE_P3
CHANGE NET NAME 0321 c& CLKOUT_PCIE_N3 GPoa/sUsCLK {244 0191218 >>SUSCLK  [49]
RTC X2
[49] CLK_PCIE_WLAN_P 8:%32 CLKOUT_PCIE_P2 I R i e— o
In (48] CLKPCIE_WLAN_N CLKOUT_PCIE_N2 RTCX] 2R e Re1e M
— avs ona7_RTC RSTH <
[51] CLK_PCIE_SSD_P Bv3 | CLKOUT_PCIE_P1 RTCRST# B3y SRICRSTF ¢ 1K 0201 5%
(51 CLK_PCIE_SSD_N CLKOUT_PCIE_NL SRTCRST# [orl—— e
o RTC X1
SNE cLkouT pCiE_Po
& cLkout PCIE NO RTC X2
1/20W 60.4 1% 0201 2 1 Rcl43  XCLK BIASREF  pJ5 —
<} XCLK_BIASREF RC145 1 2 10M 0402 5%
TOLLAKE-U_BGAL449
. @ veir |72 R
32.768KHZ OPF 202034-PG14
1
= ccio = cco
, 9PL50V_C_COG 0402 , 9PL50V_C_COG 0402
+VCCRTC VeeRTe
» Ress 1 20 0402 5% fe
XTAL_PCH_38PAM_IN Re14a1 20 0402 5% XTAL_PCH_38PAM_IN R
EXC24CHS00U_4P
4 . NN ST
1 vV )2
CTEWCNSE
’ VeeRTC XTAL_PCH_38P4M_OU; Re1461 20 0402 5% XTAL_PCH_38P4M_OUT_R °
1
ccal
1063V M xR 0201
RCl48 1 2 120w 20K 1% 0203|2 RTC_RSTA RC149 1 2 0 0201 5%
<__JEC_RTC_RST# [53] XTAL_PCH_38P4M INR 1471 2 200K 0402 13 XTAL_PCH_38P4M_OUT_R
RC150 1 2 1/20W 20K 1% 0201,  SRTC_RST#
T CMOS RESET vez
o SAVE CMOS = PU (Default)
i CLEAR CMOS =PD H
L W6V M xR 0201 e oser
ME RESET
SAVE ME_=PU (Default) osci  Nez
CLEAR ME =PD
cczs | |" cczr
38.4MHZ_10PF_7R38400001
12P_0402_50v8-) 12P_0402_50V8-)
RTC RST# __ ccse 1 H 2 001U 6.3V K X7R 0201
A MC_NS A
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PAD . PSS Bl | GPOLOSLP S GPDOIBATLOW! | BRes—RC PREGERT jBaTLows 153
(sas6l  PM_SLP_so» <} FC152. O S TP oA —Doaa| GPP_B12ISLP_S0# [
o] T STS_RESET? DD ME 4 GPD2/L 7 [DTaL TE 1 2
Rotse 1 oo DBa1] svs Resems GPDLLIL 50_MON FCazos 0 0102 o0 owiew ()
FCH_DPWROK oKss | o GPo7
Ro1ss 1 W R 3N [ v 2 0 0201 5% ERRIDE "
B s R TR b | s e weesraoon ess e oo vy
o DM37 VCCST_OVERRIDE -VCCSTCIVERR\DE (27.56]
—SPNCCOSEL DT plcciosel GPP_F20/EXT_PWR_GATEH :§W,,
- S e
L Fole L Zoom e LOLDRIRCE
20191218 PCH_PMC_ALERT# RC294 1 2 10K 0201 5%
] - ot
PCH_RSMRST# zmg]meCCP
JR— N N GPD(B8,TBT PERST:): Risingece of DSW PWROK
ntat c Re176 100K 0201 5% Thisignal hasa 20K+-30%nternal puldow
szurrP MRSTs# de-assertion PCIE_WAKE# RC253 1 2 1K 0201 5% JThe internal pull-down lsmsahled after DSW_PWROK is high.
o 100K for 33V Signaling Mode WaKes o
v
o vecsT PR meies 1 2 peonm s ]

smmrxNead 10 Check* s s

Glitch Free Requirements:
Cap or pull-down resistor is required

Option 1-Cap Implementation
330nF for 33v Ramp Rate from 5-50ms
F for 3.3V Ramp Rate Less than 5ms.

+ Option 2ull-down Resistor Implementation
veegre 100K for 33V Signaling Mode
75K for 18 Signaling Mode
Rz 1 2 120w 14 5% Qo1 INTRUDER "
g POHPMSIP 5% | geis 1 2 1006 020 5%
i com 1 1) 2 oamue 1ove ke xeme o
cezs 38
osusav KRB0 ] 22 PcHPuL Reie2 1 2 1006 0201 5%
i e 11 2 oo K xsRe o
INTRUDERH PCH_PMLSLP A Rews 1 2 1006 0201 5%
RTC.Well Input Strap Reqirements e~ |
should have a weak external pull-up to VCRTC oL
com 1
PCHPMSP AN peser 1 2 1006 0201 5%
PuSte W meir 1 2 2006 o201 530
cous 11 2 oosauc 1ove ke xsRe g
Site for cap or pull-down resistor only.
- FOR EMC
N PCHPMSP S peis 1 2 1006 0201 5%
1000p 25V K xR 0201 1 || 2 cez POH RSURSTH
10000 25v K xRo201 1 || 2 con PCH DPWROK
010 63 K xR 0201 || 2 ce PCH_PLT_RST
010 63 K xR 0201 || 2 ce PCH PWROK J—
010 63 K xR 0z || 2 con SYS PWROK
00w z5v K xR 0201 1 || 2 cess vecsT pwRGD it forpull-down rsistorony.
PLT_RST Rews 1 2 1006 0201 5%

~

savs

Reier 1 2

savALw_PCH
CPU_C10_GATE: RCLZI 1 2 120w 20K 50 bo0r

PCH PWROK rerr 1 2 10k 0201 5w

svs PwROK Rere 1 2 10k 0201 5w

vecsT_overi

sPivccioseL 2_uzow" A 50 opou.

2 30w 47K s 0201

SPIVCCIOSEL:
Pl Operation vatage Slect

Rising edge of DSW PWROK

Thee s no inernal ull-upor pull-cown n the strap. An
external resistor is require

o: e s 33V (4 7 kohm pull-down to GND)
1=5PIvoltage is 18V (4.7K pull-up to DSW_PWROK)

20191214
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i
+vcem sora “veem
a2a cx
 — R T se—
——2] veen2 vee o Fee—1
veen 3 YR N —
oo veeiva vee 69—
— IV veen o o2 ———4
 — RN veen 7 5
 — N veem 72 i
—a IV can 7 o
 —n RN vee 74 Her——4
N 10 veen 7s e ———4
CCIN 11 vee 76 e ————4
Do vech 12 veem 77 e ——4
° O — s IV I s — B
— 0 R vee 79 [
—a IV vee g [
CBBa| Veci 16 veen e [
\ — 1 R veen a2 Hee——4
vecgT.cru O — Ve vean e et 4
VR SVID_OATA oo 1 24 R — e R vec 84 Fee———4
— — — NV veen o Far——1
VR SVID_ALERT N ot 1 2 s o  — R B —
£oe 560407 5%  — RS VeCN 87 [par
va_svio_cik s 2 O — Ve veeh 66 oy
rez 1w 453 190 0402 xR vSches e
— Ve veen 9o 5
 — R vee o1
Alertsigna must be routed between Clk and Datasignals  S— veana: [E—3
tominimize Cross Talk. b vean 2 veen 9 [Hae——1
i VCCIN 29 vee 94 Hae———4
— Ve VeeN 95 o
i  — R vee 9 [t ———4 H
— R veen 97 e ——4
B vean 3 YR R —
— R B —
O — Ve VEe 100 [-o———1
WCESTE OUT LG wveeso  — e NS NS R E—
vecsTg our Lee VeesTe_TERM BPLz] Vo e SR e m—
O — s Ve e B R— vean
cros 1 2  — 0 NN VECIN 104 [vaF
— — o Ve VeC 105 (A ———1
 — R VECN 106 a———
 — 1 R vee 107 oz——— -
8] veenas e R E—
 —r N VECIN 109 [-wsg——— o0 o021
v veenas av 110 [ ———1
r  — R veeh 111
VDD, CPU oA Ve e - of
v Lz o] Vecin a8 veen sense Heay wconsose 9
Do vecinas VSSIN SERSE VSSIN SENSE (551
o —a Ve w12 VR SvD DATA [ B |
 — 1 R vosour Hit— fes1 reiss
— R Visck e —resy VRSVID LK o5] RCO0
F——B% veenss VIOALERTH VR SVID ALERTN (651
 — N
&% veenss o
 —a R
— RS
O 58
3] vech 59
P . — o NV
veesTg our veesTe Fuse S—
 —r N
N 20 002 55 F——% veenes
Rolsr 0 002 5%  S—
VeCh 65
TCIAKE GRS
K e
weesTg our wvecrom
Reie 1 20 0a02 5. T w0
v wsocar
e aro
Ao vooz 1 Y ——
— 1V veesTe 1 A6 STC-FUsE
 — i R vecste 2
 —w e a0
O — T 1V veesTG our 2 [ weckpam
 — R vecsTG out s [
— 1V VECST-oUT 4
 — N vis e .
o] Vo020 vecio_our A5 IWERALBUL6.vecio_our
¢  C— . M9 VeesTe_ou Lee ©
] voz 11 veeste_our tec M ———————owwee: Lo
— VIR vecst 3 BB
Vobs" vecsT
PDG:VCCST PDG: VCCSTG AT Voot vecsTs BT +veest_cru
10,0402°2 10.0402+2 A9 Vo le Ve -
— !  e— 1 N > 0,505
svecsT_cpu WeesTG_cpu g | V00216 ep2
— IV veesTo 3 [HEE ccsto oo
 —a R ET] VeCSTC 4 [gpr +VCCSTG_CPU
— = = = by vooz 19 VecsTe s
g ] £ A2 Vo2 20
PP P PO P vy oDz 21
gelge geg2 st voo2-22
Besz e  — N
2l Sl g e Voo 21
a3 1 e8  — o a
S P  — R
g| 8 8| 8 — o N
| E| B 2| 8  — R 4
Bz VD02 29
 — L N
 — R
 —n R
 —
 —
235
e CCa ] obs 36
. — o N
[ H  — ]
H  — o
' | O — e IV
!  — R
' Lo} | Voo 22
' as |Yox oF 1 2o ooz a3
' 88 _Lgg 8c 1 o] VD02 44
1 83 & g T ooz 45
' PRI PR PR | o] voo2 45
N ' 8 D Y o247 .|
' s 04 o
| 2 g o TOULAKE-U_BGAIAS
' 2 g
' & '
' '
[ v '
' '
| Placeascloseaspossibletothe !
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13 PDG: VDD2
8e X
°z Value Qty Note
8 100 0402 1 | mmmmEmmamperee
4740603 o | B
R T e e e 10402 8 | IR LR
g2 188 2 Lg% Lg% H B R R
2C 5 3 5 s o3 o3 L
4
g - T N T l X oF [1gf figE
Slig Jtgg |1gB [1o8 |1o8 o8 85 -L8; L8 L8z L8
g H s =8= H EH § A T e TRE
T8 &= H TS T 2§ S RE TR
gL° 5 s s 53 I - - G
~
z z = = = | = L;S LS L;‘g L‘g log
g e |lbg  |he |la% g 8 =8C =Rf =8 =rec
35 L8f L8F 8% Lgf.1s% BRI E A A N
S5 T s e Rk PR E R
"
A\
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VCCINAUX 29

VCCIN AU VSSSENSE v

VTR VCTSERSE———ATg| VCCIN_AUX VSSSENSE
VCCINAUX VCCSENSE

Losvioev  powr
B S L IS5 ol
VCCOVNNEXT 1P05_2
Losv

Dass
“vL0sA_BYPASS B vec_viposexT_1eos 1

VCCLVIPOSEXT 17052

GPPC_B2_VRALERT# pp3g.
GPPC_B2 VRALERTH D TTPE T VI Chrt, i
PO T T VPO CTRBYIS | GPP_F22VNN CTRL
A e TR | ARG CTRL

AU VIDD
(s6.04) RO
s6.04]

VCCIN AU ViDo
VEGINABVIDL

e sncore vioo
ot

o837
" 5
R

Note: Don't forget to check PU level

VCCPRIM_1P8_ 1

VCCPRNC1h

VCCPRIM_3P3 1

VCCPRN3ps 4

bee . oweormes

17

HVCCPRIM_3P3

vas

ooprrc (OB owcoRTeext

Dvis inTERwL RAIL

VeeLposTo_opgs (26 INERRL AL ouyceioosTo_ouT_opss

VCCA CLKLDO,

VecopHy_1poq OV IMERMLBALoccophy_ip2e ]

1ps 1 DS
Ders
ALCLKLDO_1PB2

“This rail is generated internally and needs to be routed
out o the motherboard for decoupling purposes.
WCCA_CLKLDO 198

Dves iwEmw AL

oo3s

veepsw_1pos 223 1605

Ry
VCC1P05_OUT FET. 1 [-Bag #VCC1L05_OUT_FET
 OUT FET 2 IpT5

VCC1P05_OUT FE!
VCC1P05_OUT FE

T3

a3
VCCPRIMIPOS OUT PCH 1 [-BCSS Jeci0s our pon
VCCPRINIPOS OUT PCH 2 E—"u T ST i ool generaied i dontcomnect

VCCPRIMIPOS OUT PCH_3

e o toexternal supy
o DB37

VCCOSW_ 33 [1oea o wCCPOSW_ 3
N — "

31

cv.
VoM 3p3 5 [SRL HVCCPRIM_3P3
VCCPRIM_3P3 6

VCCPRIM_1PB_J

P L —P oo VR T

rsvo_1 (R

TOIARE U BGAIT
e

o vee AU

Re20s
100_0402_2%

VCCIN AU VeCSENSE
{64] VeCIN AU vocsENsE v 3
6] VCCINAUX VSSSENSE

Rez06
100_0402.15%

aVALW_PCH

Re20s
RBS21CH-30T2R_VMNGM-2 120W_20K_5%_0201

{05384 HPROCHOTH

2 0 o0z s

v 1
' '
1 wveoman |
' '
' '
' P
' g
! as oS 1

85 g
H 83 g2
' 2% P
H 5 g
' H O

A i E g
' '
' '
' '
il v il
' '
| Placesa sible o the !

package (ess than Smm
I ’ ) '
L \

e “avALW_PCH

fcas_1

2 0 5% osa

WCCLDOSTD_OuT_0Pes weCoPHY_1P2¢
3 pocvecLoosTo a5 1 5 socvocopy av2s
1 & 220040271 1 47040271
82 Piace on Primary/Secondary Side 82 Place on Primary/Secondary Side
B Tose as possible 1 the package KBS asclose as possible o the package
2 2 edge (lessthan amm). Donotuse 2 5 edge (lessthan 3mm)
2 bigger capacitance value than 2 2uF. g
2 Use 10% tolerance capacitance. H
“vecosw_190s weerTCEXT
£ 7o vocosi 1005 PDG: VCCRTCEXT
1u,.0402/62 L % 01040271
88 Piceon pmay/seconcarysice & Piace on Primary/Secondary side
B2 ‘asclose as possible to the package 5% asclose as possible to the package
2 = edge (lessthan 3mm) 255 edge (lessthan 3mm)
1054 BYPASS WA BYPASS vecrTe
PDG:VCCRTC
E. E. - o 1040271 +01u
a5 o5 1E |1 of iftapatorisoh mary sid place itnearto
3z 32 82 L8 package pins ightafer ignal breakou
EH] L] £2 55 ifoapaciorison S ks sure
2 y 2 = o 2 thecapacitor padsh r(VCO) and
e ¥ o % ground (GND) vias next to each other,
i 5 connectec tomain

wecposw 3
0003
20 ou0z 5
Favauw_peit.
a1 2 o ourz s &
102
PDG: VCCDSW 33 82
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