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Mantis CM. Bl ock D agram

1

Proj ect code:
Manti sN14 -> 4PDOHH010001
Manti sN15 -> 4PDOHGE010001

Mant I sV14 -> 4PDOHJ010001
1 GPU Channel A 1R 16 H B B B Mant i sV15 -> 4PDOHF010001
VRA’VIgé‘PZDRS) GDDR5 NVIDIA ~ PCIEx4 | DDR4 X16 Memory Down PCB_ P_/ N. 18778
N17S-G0/G2 ] | Revision: 1
= 81,82 18W/25W 76-80 ———m
DDR4
Intel CPU Channel B = = = = SODIMM
ebP B — E— 1
FHD
12C Comet Lake U g
USB30 )
55 ——————/| MUX and Redriver
CMLUPCH-LP || - T DPUSB30
15w
HDMI V14 HDMI DP12 T2C TUSB546 -
7 USB3.1 TypeC
P%\%%Etsrsoue" K cciccz —
M.2 NGFF/NvMe| SATA/ PCl Ex4 16 PCle* Lanes R CYPD5126 N |
SSD ” 3 SATA Lanes
7mm HDD TR 6USB3.1 Gen1/Gen2 L anes bPS USB20 73
& 10USB2.0/1.1 Lanes
5GbE Lanes
PCIE/USB20 USB30
NGEE WLAN - High Definition Audio - USB3.0 Portl
61 ! . 35
Freefall USB30
Gsensor 1z USB3.0 Port2
ST USB20
LNG2DMTR ™ 5
Finger Print use20
with Power Button US82. 0 (.:CD/ bDMIC
T2C (inLCD)
10 Board
USB2.0 Port3 UsB2. 0 HDA MIC_IN/GND ]
- CODEC S— Universal Jack 10 Board
Real t ek
ALC3204
LAN 10/100/1000 V" pogE™
RJ45 Conn Real t ek RTL8111H @ S PETER
. Flash ROM (2CH 2W 4ohm)
ggrg%eader “ SP BHIEMB 4
SD Card Slot . USB2. 0
u ar © Real t ek N TPM
RTS5144 NUVOTON
NPCT750 a
€SPl debug port =SP Bus ‘ 12¢C Touch PAD .
68 < 4
Haétgg]sor INT PS2 ?
KBC
Batt Conn Keyboard
| 4| c;hzri:r S MICROCHIP -
| SL95 MEC1418-NU-DO Fan Control <Core Design>
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[SSID = CPU|

[24]  PECICPU &K H—

R [24,44,46] PROCHOT#_CPU (( )}—
[55]  TOUCH_PANEL_INTR# < ——

[24.65]  TP_WAKE_KBC# >O>——

[17]  H_CPUPWRGD >O>——

[55]  TOUCH_PANEL_PD# £ {{ ——

1V_VCCSTG
-
R301
[PECI] and [PROCHOT#] Rb > 1kR23-1-GP
Impedance control: 50 ohm CPU1D 4 OF 20
&R
TPAD14-OP-GP 1 CATERR#_CPU AA4, T XDP_TCLK
TP301©- PECT CPU AR1C| CATERR# PROC_TCK 4 XOPTOT
PROCHOT#_CPU 499R2F-2-GP 1 ~PROCHOT#Z CPUR____v4 PECI PROC_TDI [ty XDP_TDO_CPU
@ THERMTRIPZ CPU 81| PROCHOT# PROC_TDO [ XDP_TMS
— =" THRMTRIP# PROC_TMS fFxzz XOP TRSTE
BPM_NO UL PROC_TRST# P~ =
TPAD14-OP-GP  TP307(0 BPM_NL Uz | BPM#O W6 PCH_JTAG_TCK
TPAD14-OP-GP  TP30&(0) BPM CPU N2 U3 | BPM#L PCH_TCK{—5 = =
TPAD14-OP-GP ~ TP30. BPM CPU N BPM#2 PCH_TDI
_CPU_N3 U4 W5
TPAD14-OP-GP  TP30: BPM#3 PCH_TDO (55
i PCH_TMS [y
PCH_TRST# 5
PCH_JTAGX

1@ GPP_E3/CPU_GPO CE9
TPAD14-OP-GP  TP304 TOUCH PANEL INTRF CNa
TP_WAKE _KBC# _ R319 1 7 _TOUCH_PAD_INTRZ__CB34

O0R04024lAD-1-GP_TOUCH_PANEL_PD# _CC35

49D9R2F-L1-GP2 RR0:
49D9R2F-L1-GP.

1 _CPU_POPIRCOMP _ BP27
1 PCH_POPIRCOMP BW25

€

GPP_E3/CPU_GP0O PROC_PREQ#
GPP_E7/CPU_GP1 PROC_PRDY#
GPP_B3/CPU_GP2
GPP_B4/CPU_GP3

PROC_POPIRCOMP
PCH_OPIRCOMP

HISKEY-LAKE-GP
ZZ.00CPU.271

(#543016) PROCHOT# Routing CGui del i nes
Figure 10-1. Routing Illustration for PROCHOT# Topology:

\eesT VeesTa

Placsholder

200 ohm > Rs + R,

ineco > 75 ohm

M1,2,3,4,5: <3'ifehes

M6: 1-11 inches

MCPU: 0.3-%5 inches

Mt <0.3 mils,

Main route(M1+M2+M3+M4+M5+M6+MCPU): 1-12 inches

XDP_PREQ# 1
XDP_PRDY# 1

XDP_TDO_CPU

1V_VCCST_CPU

R308
1KR2J-1-GP
THERMTRIP#_CPU
H_CPUPWRGD
-
TPAD14-OP-GP EDs02 ED)SM
TPAD14-OP-GP & 00 N o
9
TPAD14-OP-GP N KB4
TPAD14-OP-GP jikol 7o
TPAD14-OP-GP 29 @ 2 g
4 ON
TPAD14-OP-GP Lo 3 a
TPAD14-OP-GP g)c; [ )o>
TPAD14-OP-GP - @
o = PO

TPAD14-OP-GP

TPAD14-OP-GP
TPAD14-OP-GP

R310 1

+VCCSTG = 1.0 V
1V_VCCSTG

51R2J-2-GP

XDP_TCLK

R317 1

51R2J-2-GP
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SSID = CPU

DP to HDMI2.0

(57 HDMI_DDI_TX_NO
[57]  HDMI_DDITX_PO

157} HDMI_DDI_TX_N3

(57 HOMLDDLTXP3

73 op2 AUX CPU P
73 DPZAUXCPUN

(55  eDP_TX_CPU_NO

[55]  ebP_TX

[55]  eDP_TX_C

55 eDP_AUX_CPU_N
(55 eDPAUX_CPUTP

[55]  eDP_HPD_CPU

DP1_HPD_CPU
[24) LBKLTEN

[55] LBKLT_CTRL
[55]  EDP_VOD_EN
[15]  GPP_H17_STRAP

[24]  GCB_THM_DIS#

1. 65GT Length

3D3v_s0
0

571 HOMLHPD_CPU > D> >———
57 Hom —
[571  HOMI & >>>7
DP for Type-C Mux
73]  DP2_DDI_TX_NO
[73]  DP2_DDITX_PO
[73  DP2-DDITX N1
73]  DP2_DDI_TX_P1
[73]  DP2_DDI_TX_N2
[73  DP2DDITX P2
[73  DP2_DDITX N3
73]  DP2_DDITX_P3 Design Guideline:
Skylake processor signal eDP_RCOMP should be connec

§§ ;i (#543016) eDP_RCOWP Gui del i ne
> Signal [Trace Tsolation Resistor Cength
NS Width Spacing Value
% % ; [ eDP_RCOWP| 20 mils 25 mils 78 al% | Wax=100mis
>0
>3 (#543016) DDl Disabling and Termination Guidelines
Port Strap Enable Port Disabfe Port
PU 033V with 2.2k
Port1 DDPB_CTRLDATA | 5% resistor NC
PU 033V with 2.2k
Port 2 DDPC_CTRLDATA | 5% resistor NC
A Y

EOFTXP3
EDP_AUXN
P AUX P
DIsP_UTILS

DDIL_AUX_N

GPP_E13/DDPB_HPDO/DISP_MISCO
GPP_E14/DDPC_HPDL/DISP_MISCL
GPP_E15/DPPD_HPD2/DISP_MISC2

GPP_E16/DPPE_HPDIIDISP_MISC3
GPP_EL7/EDP_HPDIDISP_MISCA

cpuiA
HOMLDDLTX N2 AL
FDWI DD TP A opiL_TXNO
HOVI DD TX-NT—Ags | DDIL_TXPO
HOWI OO TP AJe | DDI_TXN1
6.5" (3VIA) DP to HDMI1.4b DM DT TX RO A2 DI TXPL
FOWIDDLTX PO AFs | DDIL_TXN2
DDILTXP2
T DDIL_TXN3
DDILTTXP3
DDI2_TXNO
DDIZ_TXPO
DDIZ_TXNL
DDIZ_TXPL
DP for Type-C Mux o T
DDIZ_TXP2
DDIZ_TXN3
DDIZTXP3
ted to the VCCIO rail via a single 24.9 +1% Q resistor.
w_veeio
o g
oof RBgue_cpu
L N = AMG DISP_RCOMP
24D9R2F-LGP HoMSCL_CPU ccs
= CCY 1 GPP_E19/DPPB_CTRLDATA
CPU_DP2 CTRL CLK _cHa
CPUDPZ CTREDATA Giig | GPP_E20/DPPC_CTRLCLK
—— | GPP_E2U/DPPC_CTRLDATA
cpe GPP_E22/DPPD_CTRLCLK
op- cPp_E23 XCNa ] GPP_ _
TPADI&OP-GR TPAO L = =] GPP_E23/DPPD_CTRLDATA
GCETHMLDIS! _ cros
1] SR2e GPP_H16IDDPF_CTRLCLK
GPP_H17/DDPF_CTRLDATA

EDP_BKLTEN
EDP_VDDEN

EDP_BKLTCTL

GPP_E18/DPPB_CTRLCLK/CNV_BT_HOST_WAKE/|

WHISKEY-LAKE-GP.
ZZ.00CPU.271

3D3V_S0

SI0_EXT_SMit
10K

Add RTC Gen 9 reset circuit_20170814
leakage issue

3D3v_S5_PCH 3D3V_S5_PCH

RA05
T10KR23-3-GP

106
RTC RSTiOkR2-3-GP RTC_|
@ 9 | &
1 .Ai]-. 6 DP1_HPD_CPU_ R
- Ll
ceuodeo e 5| b4 RTC_RST
Tt

common part G
INTC0ROW-1.G

75.27002.F7C
2nd = 075.27002.0E7C

DP1_HPD_CPU_R

Length 2"-10" (ZVI A)
Cable Length 4'-15"
AH4. eDP_AUX_CPU_N Length 10" (3VIA)
P P
o
AM7.
Act
ACE
DP2_AUX_CPU_N
T TYPE-C MUX
<
RTC Gen 9 reset circuit_20170814
Ra03 DP for Type-C Mux [
100KR2J-1-GP
8
A
<Core Design>
Wistron Corporation
21F, 88, Sec.1, Hsin Tal Wu Rd., Hsichih,
Taipei Hsien 221, Taiwan, R.0.C.
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[Mai n Func

LSRR AR R AL LA

=22z == zzzz

NN XARR
NNRNRARG LNRRNNARRY

PR
A

>

M_8.0Q0
QL

M_B_ALERT N
M_B_PARITY

SM_PGCNTL R

g
E

it

2y

9
E

it

M_A_CKEO [ie]

M_A_CsH0 2

M_A_DIMA_0DTO [12]

VSH_VREF_CNTA [12]
V_SM_VREF_CNTS [13]

12

2

13)

13)

DDR4 bal |

t ype:

[Interleaved Type

cpue 20r20
A
DDDRO_DQU/DDRO_DQO DDDRO_CKNO/DDRO_CKNO
DDR0-DOYDDRO D01 =
DDDRO_DQ2/DDR0_DQ2 RO_CKF
. R0 DOsIDDR0 503 DRG-CKPLDORO- KL
MA_DJ0:7] DDRO_DQ4/DDRO_DQ4.
DDDRO_DQS/DDRO_DQS DDDRO_CKEO/DDRO_CKEO
DDR0-DOSIDDRO 508 BERs ChEDRT Ched
BDR0-DO7IDDRO 007 R0 CKEANG
DDR0-DGYIDDRO 508 DORO-CKEANG
DDR0-DOSIDDR0 003
DDRO_DQ10/DDRD_DQ10 DDRO_CSHO/IDDRO_CS#0 A
. DRODOIDDRODOLL  DDRO-CFIDORO Cor | AESEC |,
M.A_DJ 8: 15] DDRO_DQI2IDDRO_DQ12 DDRO_ODTODORO 0070 e
DDRODO1SDORODALS oRo-00TL
DDR0.DOLIDDRO DAL
DDRO_ DQ\5/DDRO Q15 DDRO_CAB9/DDRO_MAO
DDRO_DQ16/8BRe-53200R0_DQIBDRO_CABS/DDRO_MAL
DDRO,DQH/BBR(?:BQS@DDR’LDQWDRQ CA E5/DDRO,MA2
DDRO_DQ18/5BRE—HG34 DORO_DX {‘3} RO_MA3
. DDR0 DO1ISEReSIOON DO NCIODRO MAG
MA_DJ 16: 23] DDRO_DQ20/S5R5-5538 DDRO_DORAIR0_CAAIDDRO_MA!
DDRO_DQ21/55R6—5637 DDR0_DQRDRO_CAAZIDDRO_MAG
DDRO_DQ22/5BR6—5638 DOR0_DQIBBDRO_CAA4DDRO_MA7
DRO_DQ23/5BRE-5639 DORO_DQIRAPRO.
DDRODOZ4DOR0 D340
DDRO-DOZSDDRO-Da41
DDRODOZEIDORO DA%
. DDRO-DOZTIDDRO D43 o)
MA_DQ 24:31] BDRIDOZAODRO DG4 BDRO-CABODDROMALS
DDRO-DOZ6IDDR A4S
DDRO DOI0DDRO DG4S DDRO_ CAB2IDDRO ALY
DDRO DOIDDRODG?  DDRO CABLIDOROMAIS
DDR0O_DQ32/DDR1_DQO DDDRO_CAB3/DDRO_MA16
D0 DOSIDDRI D01
DDR0-DOSHIDDRI DOZ DORo_CABADDRO 80
. DDRO-DOSSIDDRIDG3 DORO-CABSIDDRO DAL
MA_DQ 32:39] BDR0-DOIIDRIDO: DDRO_CAAS/IDDRO_BGO
DDRO_DQ37/DDR1_DQS
DRo-DOSIDDRI D08 DDRo_CARBIDDRO ACT
DrRo-DOSSIDDRI DO? DDR6. CARSIDDRD 501
[DDRO_DQ40/DDR1_DQ8
DDRO DOA/DDRI DG DDRO DOSNODDRO_DOSND oo
DDRO_DQ42/DDR1_DQ10 : MA
. D0 DOAIDDRI DAL
M.A_DQ 40: 47] DBRO DOMIDDRL DO12 = mapa
DDRO-DO4SIDDRI DTS
DDR0-DQ4EDORI-DOL = MADR
DDRO-DO4TIDDRI D
R0 DQ4BDORI-DO32 = maDs
D0 DOMSIDDRI DO3S
SR basobm bast = MAD
. DrR0-DOBYIDDRI D03
M.A_DQ 48: 55] BORo-basaDRIDe% = A
DrR0-DOBSIDDRI DOST
SR bozDR b = MAD®
DDRO-DOSSIDDRI D30
DDRO-DGSEDDRI DO DORS. DOSPTIDORLT 3 MADD
DDRO_DQ57/DDR1_DQ41
DDRO-DOSHOORI D42 NCDDRO_ALERTS
. DDRODOSBIDDR1 Dass “onn
M.A_DJ 56: 63] DDRO_DQB0/DDR1_DQ44 _VREF_C;
DR0-DOSUIDDRI DO DORO VREF. 000 [ B39
DDRO_DQ62/DDR1_DQ46 DDRO_VREF_DQ1 w( V_SM_VREF_CNTB
DDR0-DOSSDOR DG4 BORL, VREF_ 50 | E0 TS YRET CNTE
SRS
*
DQ Bit Swapping is allowed within the same byte, an Byte Swapping is allowed within the same channel.
Clock (CLK and CLK#) and Strobe (DQS and DQS#) diff erential signal swapping within a pair is not allow ed. Also differential
clock pair to clock pair swapping within a channel is not allowed.
L
*
*
4.3 ODT Connectivity Q
Table 4-19. ODT Signals Connectivity Table
Processor | Memery Side signi Rule
type
WHL-U | DDR4 b DDRO_ Processor's ODT[0]
Memory rocessor pOR1_O connected to DRAMs' Rank0
Down ODT. Processor's ODT[1]
‘ * connected to DRAMs’ Rank1
ODT balls. If Rankl not used
DRAM: 1: 4
s [1:0] Processor ODT[1] not
o connected.
DDR4 ? DDRO_ODT[1:0] Processor's ODT[1:0] balls
SODIMM DDR1_ODT[1:0] Eorlwlnected to DIMM ODT[1:0]
alls.
DIMMs ODT[1:0]
1. For additional ODT signal connection details reference the Customer Reference Board (CRB)
schematics and board files.

30F20

D[ 40: 47]

cruic
M_8_DQO 322
— CBO0T H25
—rver——5
—Tre—os]
MB DJ0:7] W_B D% F25
e —
—Tree o]
e —
— W_B_DO8
— LB c22
o —— T
s 0
M_B_DJ 8: 15] T D017 A2z | D!
—TETT—por |
e e —
— W_B_DQI6 —Ga1 | DDR1_DC
— W B DOT
o]
— |
M B_DJ 16: 23] = 3 DOZ0 2
g3t | DDRI DOZUDDRO Dgss
L oo
—ET——
— W B D25
B 8 L
M B_DJ 24: 31] TWMBDOE 128 |
—rEom—— o]
o] oo
—TrEtom e oo
— W B D37
i RV o
] o
e —
M B_DQ 32: 39] CB_D036 AM30.] 0!
—e
—e
— (BT 33
— LB AR32
AR | R -bosiioon e
— o

DDR1_DQUIDDRO_DQ16

DDR1“DQ1/DDRO_DQ17

H2| DDRI_DQ2/DDRO_DQ18
DDR:

775-| DDR1_DQ4/DDR0_DQ20
G25| DDR1-DQSIDDRO_DQ2L
55 DDR1_DQG/DDRO_DQ22
D27 | CDRI_DOTIDORD 0023

b
DDR1_CKEOIDDR1_CKEO o5
DORI_CKELDDRL CKEL |35

N X SDRICKEANG
C34| DDR1_DQUDDRO_DQ25 n
DDR1_CS#ODDR1_CS#0 [AC3S
1 7
25| DDRI_DQIZIDDR0_DQZ8
ol 9
2
f24-| DDR1_DQLADDRO_DQ30

/ODRO_DQ

G37| DDR1-DQIGIDDRO_DQ4E

H20] DDRI_DQI7/DDR0_DQ49
ol

Gog| DDR1_DQ19/DDRO_DQSL
G97| DDR1_DQ20/DDRO

DDRI1_DQ22IDDRO_DQ54
ol 5

T377] DDRI_DQ24/DDRO_DQS6
DDRIDQ292DR0 DGS7

Do _CABOIDDR1_MAL3

DDR1_CABA/DDRI_BAD [RJ3%
DDR1_CABG/DDRI_BAL [0
DDR1_CAAS/DDR1 BGO

Y2
DDR1_CAAYDDR1_BG1 [uog
DDR1_CAABDDRL_ACT#

H:
DDR1_DQSNODDRO_DQSN2 [Gag

s

%

o

2

o

23332332833
(A

2

]

DDRI_DQSP7/DDR1_DQSPT

F28 M_B CLK#0

DDRI_CKNODDRI_CKNO |-AEss
DORI_ CKPOIDDR1_CKPO |AEa8—ME-CORT——
DDR1 CKNLDDRI CKN1 |-AEas
DDRI_CKPLDDRI_CKP1 (2 Tl

28 M_B CKEO

KE2NG [vag%
Va9

L37 csto

:

|

DDR1_CABLDDR1_MALS [~Ay35 T BATE ———
DORI-CABSDDRIMALS nE

102v_s3

DN
o

I

Rs05
4TORZF-GP.

T o 8

NCIDDRI_ ALERTH PREST—RIB-PRRTY—
NC/DDR1_PAR o Rso4

BUST DDR4_DRAMRST#

1 2
s SM_RCOW0 ] 5BDF/5DP OROAZPAD1-GP
BN27 52 43 sopeRar LGP

8

DRAM_RESET#

DDR_RCOMPO
DDR_RCOMPL
DDR_RCOMP2

@ Termes

303v_55

Rs07
10KR2)3GP.

SM_PGCNTL

PIALSEKAGP

@ 084.00138.0A31
) 2nd = 84.05067.031

ep fouting length less than 500 il

#543016

PESDSVOUZBT 215-GP

075.52215.007D
2nd=75.05125.07D

@ close to CPU

a0av_so

10KR2I-3.GP

SM_PGCNTL R
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SSID = CPU

s cres <<
s cres <<<

SKL(#543016) :

cpu10 170F 20
WHL QSICFLUWHL_ES1ON.U
4 e 7
*T44 crco RSVD_TP#E37 [Fap
RSVD_TP#F34
R4 - CP3
275 croL - N3
— X RSVD_TPACN36
Lor T R3Y
CFGa 34
E—— 7
xM RSVD_TP#BJ36 | By
P RSVD_TP#BI34
fom:ry| BKa
XN TPHBK34 jﬁm
Foma TP#BR18
fomin|
fomera|
omry| 879
124 RSVD_TP#BTO [1a%
S RSVD_TP#BTS [1oX
>4 crais ™
s RSVD_TP#BP8 [ppo’X
XY CFG16 RSVD_TP#BPY [ 2K
X 1a) cre18 cRa,
X Nal| CFG17 RSVD#CR4 [ X
XMy creie cps.
Re0L RSVDHCP3 [GRgX
L1 CEG_RCOMP RSVDHCRS [ X
}H 49DOR2F-L1-GP 2 A ABS | (e moomp
a
W4 i1p_pmopE
ce2
a1 RsvDiCG2
XEE RsvrcaL
AT3
RSVD_TPHAT3 PAUSY
RSVD_TPHAUS [220X
a
B4 RovoiHa
X1 Revpara ANL
v2a RSVDH#ANL FaNZ,
RSVD#BV25 AN
RSVDH#ANS [-aNgX
RSVDH#AN [ 0K
AL2
1ST R0 [FATaX
1SRRG
4
IST_TRIB AL X
IST_TRIGL X

K36,
K350 RSVD#BK36
RSVD#BK35

w3
Xama | RSVDHW3
AN

RSVD#AMA

XM RovpsTRgans

WPrBPas
Ves

S
TP#BP3S

RSVD_TPHCR35

CR3:

WHISKEY-LAKE-GP

Processor strap.CFJ 4] should be pulled |low to enabl e enbedded D spl ayPort*

AN

<Core Design>
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[46)
[46)

[46)

[46)

SSI D = CPU

VCCCORE_SENSE
VSSCORE_SENSE

SVID_DATA_CPU
SVID_CLK_CPU
SVID_ALERT#_CPU

¢
¢

$—

K=

1V_CPU_CORE 1V_CPU_CORE
cpuIL 120F 20
N AW24
ANIO | VCCCORE VCCCORE [Fawzs 1

VCCCORE
AW7 | VCCCORE VCCCORE
AW8 | VCCCORE

AW VCCCORE VCC_SENSE ane
e ] Veccore VSS SeNsE
VCCCoRE s
a8 VIDALERT#
coi-| Rsvossas aat
2 | Revonacae Vipsck
Ssi | RSVoiAYS a2
RSVD#8824 VisouT
RsvDHYa [F2X
8Gs
veesTta

WHISKEY-LAKE-GP.

ayout Note:
The total Length of Data and Clock (from CPU to eac

Route the Alert signal between the Clock and the Da

1v_veesTe

h VR) must be equal (+0inch)}
ta signals.

SVI D_543016:

1V_veesT_cPu

CLOSE TO CPU

#544669

R726
100R2F-L1-GH

Rigs

SVI D DATA ... 0

R732

OR402-PAD-1-GP.
1V_VCCST_CPU

1 #544669
b CLOSETO VR
R723
DYQ  54D9R2F-L1-GP
@@ CRB {#fj430hm, FL Lt
SVID_CLK_CPU

VI D SWD_CLK CPUR 1 2
OR040Z-PAD-1-GP

AN

SVI D ALERT

| R728
SVID_ALERT#_CPU_|

1V_VCCST_CPU

#544669
CLOSE TO CPU
R727
56R2J-4-GP
@

SVID_ALERT#_CPU

220R2)-L2-GP

1V_CPU_CORE

R719
100R2F-L1-GP-U

R720
100R2F-L1-GP-U

@@

1. Place close to CPU

2. VCC_SENSE/ VSS_SENSE
impedance=50 ohm

3. Length match<25mil

v Max Length, mm Max Length, Mils
Sagment | Tline Type | Refer: Count
scgment | Total | Segment | Totm
M1 MS/SUDSL Vss % | e 299213 | %9213
v Max Length, mm Max Length, Mils
Segment | Tline Type | Reference cOl‘fm
Segment Total segment Total
M2 MS/SL/DSL VSS 381 15000
M3 MS/SL/DSL Vss 102 2015.75
432 17007.5
Va4 MS/SL/DSL vss 102 4015.75
M5 MS/SL/DSL VSS 102 4015.75
ME MS/SL/DSL Vss 3 3 11811 11811
M7 MS/SL/IDSL vss 3 3 118.11 118.11
M8 MS/SL/IDSL vss 3 3 118.11 118.11
M3 MS/SL/DSL vss 3 3 118.11 11811
M10 MS/SL/DSL vss 3 3 118.11 118.11
M1L MS/SL/IDSL VsS 3 3 118.11 118.11
M1z M5/5L/DSL vss 3 3 118.11 118.11
M3 MS/SL/DSL VsS 3 3 11811 1811

Topology Guidelines

EVID Signals

VIDSOUT, VIDSCK, VIDSALERT#

VIDSOUT platform resistors

Rpu1=100Q, Rpu2=1009, Rs1=0Q, Rs2=100

VIDSCK placform resistors

Rpul=Empty, Rpu2=45Q, Rs1=00, R=2=49.50

VIDSALERT# platform
resistors

Rpu1=56Q, Rpu2=Empty, Rs1=2200, Rs2=02

Platform resistors tolerances

= 5%

Route ordering

When routing at minimum spacing route Alert between Data and Clock

Length Matching Rules

Length Matching between
VIDSOUT and VIDSCK

= 100mils

- Routi

g Tllustration for SVID Topology
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Mai n Func = PCH

P_C5
SMLOALERT#

Notes:
Rising edge of |1 me internal pull-down i disabled after RSMRST#
eSPLorLPC RSMRSTZ

This signal has a weak ntemal pul-donn.
0= LPC s selected (for EC). (Default)
1= €SP is selected (for EC).

de-asserts.
2. This signalis i the primary wel.

Warning: I this srap s confgured to ' (eSP1
is |sahled the eSPI lash Sharir
Mode stra) be confgured t0 0
aswell (GAFS is < e

GPP_B18 /
GSPI0_MOSI

The signal has 2 weak internal pull-down.

0= Disable "No Reboat” mode. (Default)

1= Enable "No Reboot” mode (PCH will disable the
“TCO Timer system reboot feature). This function is
useful when running ITP/XDP.

Notes:

1. The intemal pull-down is disabled after
PCH_PWROK s high.

2. This signal is in the primary wel.

Rising edge of

SP10_MOSI RGHRGT: | s tap shoul sempl HIGH. heeshoul OT e

Estemal pullup s requied. Recommend 100K ulled
Upto 33V or 75K  pulled upto 1.8V,

ny onvhoard deice diving it to apposte irection
uring trap sampling.

R Upto 3.3 or 75K  puled upto .81,

Eidemalpul-up i reqied,Recommend 100K f plled

This signal has a weak interal pull-down.

0= Disable Intel ME Crypto Transport Layer Security
(TLS) cipher suite (no confidentiality). (Default)

1= Enable Intel ME Crypto Transport Layer Security
(TLS) cipher suite (with confidentiality). Must be
pulled up to support Intel AMT with TLS.

Notes:

L. The internal pull-down i disabled after RSMRST#

2 %R signal is in the primary well

Rising edge of
I;‘g%&g%o This strap should sample HIGH, There should NOT be

External pull-up s required. Recommend 100K I pulled
upto 33V or 75K f pulled up to 1.8V,

any on-board device drivng it to opposite directon
during strap sampling.

Intel® | Rising edge of {"’
DCI-00B | RSMRST#

External pull-up i required. Recommend 100K if pulled
upto 3.3V or 75K i pulled up to 1.8,

This signal has an internal pull-down.
0 = Disable Intel® DCI-008 (Default)
1 = Enable Intel® DCI-00B

. ;he internal pull-down is disabled after RSMRST#
ssei
2. When used as PCHHOT# and strap low, a 150K
pull-up is needed to ensure it does not override the
internal pull-down strap sampling
This signal is in the primary well.

Lzow i v (0% o
E_

PCH sirap pin

i Rising edge of |
i R iy | Tistat shou\d‘samp\le‘HIGlH‘ T ghnu\d NOT t SP10_103 RS%RS?F# This strap should sample HIGH, There should NOT be
any o die i o opste et any on-board device driving it to opposte directon
urg sapsamping during trap sampling.
/
*
AN
“This signal has a weak internal Pull-down. This signal has a weak intemal pull-dogf™” %
0= Port Cis not detected. (Default) 0= Port D is not detected. (Default)
Dispay | piog edgef | 1 = POt Clis detected GPP_E23/ Risingedgeof | 1 = Port Dis detected. ¢
Port : DDPD_CTRLDATA H_PWROK | Notes:
Doty | POLPIROK | OISl o st e 1" e ama p\ﬂ@% after
PCH_PWROK s high. PCH_PWROK is
2. This signal is in the primary well. 2. This sigoal '4" the Prgary well.
— External pull-up or pull-down is required
naow p— Ao eemal pulup or puldown i reqire, 06 330 sy 330 4 5
fofe | “pciper (0= Meeed Ot INPUT3USEL Pl 330 splis 30 41 %
Seet e ”
1= Inegeted O e Note:  This strap should only be used for specific

targeted 15 battery systems.

RN i T —— preemr— ]

o Physcal Dy P atache o Embeen Depl- ayPore. No cornect for deabie

This signal has a weak internal pull-down.
0= Enable security measures defined in the Flash
Descriptor. (Default)

Notes:

e interal pull-doun s dissbed afer
PCH_PWROK

2 THesgnakin W primary well.

Rising edge of
1= Disable Flash Descriptor Security (verrige). This PCH_PWROK | Notes:
R,smg edgeof | Strap should only be asserted high using external

PCH_PWROK Pl in manfactuing/Cebug envionments

This signal has a weak interal Pull-down -
0= Port B s not detected. (Default)
1= Port Bis detected.

1. The internal Pull-down is disabled after
PCH_PWROK is high.
2. This signal i in the primary well.

“This signal has a weak internal pull-down.
“This strap should sample LOW. There should NOT be
any on-board device driving it to opposite direction

Rising edge of | during strap sampling.
PCH_PWROK | pote:

s:

1. The intemal pull-down is disabled after
PCH_PWROK is high.

2. This signal is in e primary wel.

This signal has a weak internal pull-down.

An external pull-up is required on this strap since 38.4
MHz XTAL is not supported on the PCH.

0= 38.4 XTAL frequency selected. (Default)

Extemal pul-up s required. Recommend 100K,

Rising edgef | hi stap should sample HIGH, Thre shoud NOT be
DSH_PHROK | any on-board device ring  to opposte irection

during strap samping

Rising edge of
e | 1= 24MHz XTAL frequency selected.
Notes:
1. The intemnal pull-down s disabled after RSMRST#
de-asserts.
2. This signa i i the primary well
This Signal s 3 weak termal pul-Gown.
0 = Master Attached Flash Sharing (MAFS) enabled
(Detautt)
1= Slave Attached Flash Sharing (SAFS) enabled.
Notes:
Rising edge of | 1. The internal pull-down is disabled after RSMRST#
RSMRST; de-ass

e
This signal is in the primary well.

Warning:  This strap must be configured to ‘0’
(SAFS is disabled) If the eSPI or LPC
strap is configured to ‘0" (eSPI is
disabled)
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#543016:

220 nominal capacitors are recommended for Gen 3
100 nf nominal capacitors are recommended for Gen 2

WLAN

HDD1

Celeron CPU only
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Cioort
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POIELTXP

2 peikia_rxn

e . & e e 1215 P

e o resiaun 12 Sl )
i R o
oo

PCIE_ROOMP.

PeiEs Rouusas,

PCIES TXPUSO1 S

PolER RXNUSESL 5 XY
o

_croo

Cro1
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Croa

PeiEs rouusaz_1_rxn S

POIEL PSS TXP

PCIEZ RXNUSBI1_2_ RXNSSIC_1_RXN

POIES TPSOALS TXP

PCIES RXNUSBIL_4_RXN
POIE RPIUSBI4_RXP
£ TXNUSEIT A TXN
TXpUSES:

fity

(#545659) The XHCI controller supports USE Debug po fton all USB3.0 capable ports.

USB3 (USB3.0 Port1)

USB4 (USB3.0 Port2)

USB3.0 Type C

USB3 (USB3.0 port1)
USBA4 (USB3.0 port2)

USB2 (USB2.0 Port3 on I0BD)
USB3.0 Type C

Finger Print (USB2.0 Port5)
CAMERA (USB2.0 Port6)

Card Reader (USB2.0 Port7)

Codesin e cancl ese ot

s Bluetooth (USB2.0 Port10)

imEce

& resisthnce < 0.50nm,

Flex1/0 Lane
cclclc]lc]c
gla|a|a|a|a
e | @ ol |®
EEE ] E
PO S S o o
Q|0 |0 ola|a
g [o e |o]e |2
3 3 3 3 3 3
e R
S5 (55155
g8 88|88

High speed

hspeed| 5313 |3 |2 |2

oHsio) | s | s |2 = | |=

T\'peand = N w = w L)

lane [@ = (2 |2 = [©
aaAaAala(a
L] (] m o o L]
ESN T N T B
2 (== == |=
= [N [A] Y n @
Int RST
':E:Qﬂ MNo Suoport

Jg Suppart

ZT# 42I0d

(#543016) Witthusel s DEVSLP, no external pullup or pulkdosn | auorr o
fermipalon requled iom SATA Host DEVSLP.
e EusATALEDHSPILCS:
SMORIEOR 303v_S0 usa_ocan US82.0 Pos TYPEC PD.
e
ﬂl) EI 0] pins must b e termin: 10 efther 3.3 V rall or GND
0 10 herbodrd (ssaze1n)
B4 Tt e both puldf g bugoown. Exver pul- up or pull-down i acceptable. e SATALED# signal is open-callector and redires. a weak exteral pulup (8.2 k G010k 9o Vees 3
Table 24-2. PCI Express* Port Feature Details
Max ransfer | Theoretical Max Bandwidth (GB/s)
SKL | pevice | Max G:f‘,’:]e Encoding | Rate
(Ports) (MT/s) x1 x2 x4
1 8b/10b 2500 0.2s5 0.50 1.00
u 6 12 2 8b/10b 5000 0.50 1.00 2.00
3 128b/130b 8000 1.00 2.00 3.94
1 8b/10b 2500 0.25 0.50 1.00
Y 5 10
2 8b/10b 5000 0.50 1.00 2.00
PCle* Controller 8 PCle® Controller #4
PCH-LP PCle* Controller #1  PCle* Controller #2
Cyela Router £2 Cyele Router #3
Flex /0 Lane] ] [wluflue]n]u]s
Wetned 1|2 |3 ]afs]e|7|a|ojwujufueju|s|s
Tt APL RPE RFG [E]
1t LR aF1 FFE FFS
Preminm-U | —2L E2] 1] APE FFT PG P11 [ZE] (5
fikiel TP RF1_ | R3[| mRe A D N ] = )
=02 [ APa | A3 RF1 AFE | AF7. RFS) RPLE[RPLL I (EEEEE ]
dxi | 71 [ ae2 [ aez [are | apc [ ape [ Re7 [ ree | Ree [Reio[Reid [reia]eeia [oeia emis Jame
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PCH

Irowell

t 7Y 1=

RTC. AU
Ri70
i H

B

03y vecosw

102236
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5t7.50;
e gven baion.

External Pull-up requirement for SLP_S0# and
EXT_PWR_GATE# signal pins

nd EXT_PWR_GATES signal pins recuire Exteral Pull-up and the details

L ——— 20k

303V veCPRM EXT_ PR GATES: Due o bug n A0, atemporary pll

AOZ Power switch, PIN: 074.01334.0093
Low Rds(on)= 5m Ohm
Tum on rise time = 10us

300y AUCSs Rz
JoRge

aarzs

69 Rev0.52 CRB:
resisior on THERMTRIPS.

Raria
osce @@

Riros
2

re that WAKE# signal Trise (Maximum) is

Dis-vire with XOP_PM RSNRST_PWRGD_XDP

| BATIOT

W
Pullup required even if not implemented.

SCOIIVRXIDLGP

2. VOGST_PVRGD mist o | ow during Sx

t
bw states, regardiess of the voltage |evel of VOGST
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3,32003 A8
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commn part

75.27002F7C
2nd = 075.27002,0E7C.
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Frequency to Avoid: 33 MHz
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GPP_H2L  {({{——

61
[61]

61
[61]

[61
6]

[61
6]
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CNVWT CLK P
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SRV WT DN
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CNVWR CLK DP
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Cl Cl CP3L
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CN34
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150R2F-1-GP @W 1

PROJECT_ID1 K19

BLUETOOTH_EN
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P17 VCCPRIM_1P8 J
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VCCPRIM_CORE cps XNiza| RSVD#L25 RSVD#AD24
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BT20 e - el el B e -l
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BT | VCCPRIM_1P05 Veoh XTAL 1705 s Tor | ooz T €
3D3V_VCCoSW BUIB | VCCPRIM_1P05 vccouse 1eos ceaz - - - -
Su1s | YECPRIN 1905 Voo s (Emzag | | e |3 E =
122 B e
- cuge BPas | VCCPRIM_1P05 At
8 1D0V_S5 VCCPRIM_1P05 Bwis,
15 nvin Eana.
~@ 5 1DOV_VCCPRM_MPHY 0 BVI4 | oni by 1p0s L] 2R3 vz
2 WHISKEY-LAKE-GP. suts,sU1S
E Voo RN | gz e | e | o T 3 e te]
g Vel s | mvo S g B =
- Vion | wecrmmicons o= Tor | oes T = Eroar—
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&
1D0V_S5 1DOV_VCCA_XTAL 8iS: T | oaez T = Tom mee 1
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3D3V_VCCPRIM 1Dsv_vecprm 10055 1Dov_veeosw f— RTC_AUX_S5 3D3V_VCCPRTC ot e
ORO603-PAD1-GP-U R2204 -
1 PcH pins Pracement Piace.
| c2202 | c2208 c2204 | c2205 | o » | c220 | caann c2212 c2213 0R0G03-PAD- Yonnge Area sharing Value | Size | Quantity | type(R)unway | capacitor(s)
(] 2 2 2 qu Q2 2 @ 2 @ 1D0VasS 8 1DOV_VCCPRIM_MPHY upply power ral J(e)ge | near ball(s)
2 2 2 2 Bg 89 2 2 2 2 8
g g € € 82 S2 g € g € i 1D0V_S5
5 5 g g € € 5 g 5 g R2203 2 1DOV_VCCAMPHYPLL ViaA VCCPRIM 33 | csaz.cozs, | Q.1uF | 0202 1 E P23, Note 1
Jo@i Jes Jes Jes Je't E e s Jer s e § Jee s L : o et
2 2 2 2 3 N 2 2 2 2 PAD1.GP coaz.cozs, | 10 . Nets
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H H 3 3 g 8 5 5 5 E ROTTFAD LGP T oo cane
® ® ® ® g ) ® ® ® ® 100V S5 Va3A = BVZ3 - - - - -
® v = - V1.8A
3D3V_VCCPRTC E
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G % G qu
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N@E @5 @5 S i
. 3 3 3 2 3 V3IRTC VCCRTC E¥) W | oaz 1 E B3
1D0V_VCCAMPHYPLL 100v_S5 2 £ 2 g 2 01w | a0z 1
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o 3 $ 3 g 3 ron | vecos_wes BT2 wF | oa2 1 E 24 i
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| 4 BR RE
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@ 5 ~@ g g cize
5 s £ 1024 VCCOPHY_EC 100V_VCCA XTAL 1DOV_VCCPRIM MPHY Wores:
£ X 3] 1. Placsholdar only. Does not need 1o be stuffed.
o 5 2. Note that some decoupling capacitors are shared between more than 1 rail. Follow the "Place capachors near
] 2 = balis” instructions above to ensure this sharing is optimized,
= 2} c2219 . 3. Capacitors should be placed less than 100 mils (2,54 mm) from the =dge of package.
“| coas - @ oo 4. For description of (R)unway, and (E)dge decoupling capacitor placement, refer to "Loop Inductance Reduction
2 28 upling’s
SCAD7UGD3VKX-DLGP @ & Ja SR 5. Refer to Elecrromagnetic Interfarsnce chaptr for recommended placsment
o ~E S sg 6. Refer to the vandor requirements for bulk dacoupling which wil be in addition to the recommandation
3 g mentioned in the tabie above.
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& x
9 e
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vss
vss
vss

Vvss
vss
vss
vss
vss
vss
vss
Vvss
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Vvss
vss
vss
vss
vss

vss

@ e

cpuIT 20 0F 20
cpuls 190F 20
Do | VS8 el i — Coa VSs VS [ty
AL32 AU3Z — 29 VSS VSS Grag—1
B136 | VSS VSS ["Bvag t— 5| VSS NSl T —
DR e — CB33 | VSS VSS [TgEat
ALT AV25 P3| Vss VSS o3 1
Dy | VSS VSS [Tavas 57 Vss VSS a1
AM10 | VSS vSS Ta 1 o vss vss [2—
BULL x:: VSS [TAVZ P33 | VSS VSS [wao 1
[ e23 | [wso__ {
[ Awze | V52 ves [ 28—}
Ear| VSS vss w7 1
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[ Awss | VSS VSS [~y5e
BU24 | VSS VSS [TgFa
— VS [erar ]
BU25 vss [orsl—4
[ e Ve VSS [eos 1
AN25 | VSS vss [ve—4
[ eur|Ves VSS [ress—9
{ B9 VSS —E3ir 1
ANzs | VSS VSS ['va3
BV | VSS vss
[ Fia|VSS vss
AN29 | VSS =
+——"F1a| Vs Vvss
[ Anao | VSS vss
I Fis|VSS vs
[ Ana1 | VSS vss
[ Bva | VSS vss
F2 | VSS vss
ANT | VSS vsS
Bval | VS8 Vss
 — V3s
ANG | VSS S
[ Bvas | VSS Vss
F2a | VSS Vss
B4 | VSS vss
——"¢g Vss Ve
— vss
F. vss
Ap33 | VS8 vss
[_Bwis | VSS vss
Ga1 | VSS vss
t—pas | VSS vss
Ga7 | VSS vss
Apa| VSS vss
[ Gas | VSS vss
[ ARes | VSS Vss
[ Gas|VSS vss
G35 | VSS vss
ATz | VSS vss
[_Bw2a | VSS vss
Gy | VSS vss
I A3 | VSS vss
I hz1]|VSS vss
[ At | VSS vss
I Bwr | VSS vss
Ha7 | VSS vss
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Ho | VSS vss
I Auzs | VSS vss
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Ji2 | VSS vss
I Au20 | VSS vss
L vss
@ @ seroves

WHISKEY-LAKE-GE|

Skylake U Processor Corner NCTF Motherboard Test Point Example

Pin Number Pin Name Description Corner
BB70 NCTFVSS Test Point (TF) Corner BB71
BB67 NCTFVSS Test Point (TP}

BA71 NCTFVSS Test Point (TF)
av71 NCTFVSS Test Point (TP)
BA1 NCTFVSS Test Point (TP) Corner BB1
BAZ NCTFVSS Test Point (TP)
V1 NCTFVSS Test Point (TP)
=1 NCTFVSS Test Point (TP) Corner Al
AS NCTFVSS Test Point (TP)
A70 NCTFVSS Test Point (TF) Corner A71
a67 NCTFUSS Test Paint (TP)
B71 NCTFVSS Test Point (TF)
71 NCTFVSS Test Paint (TP)
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S
Mai n Func SPI Fl ash I Dual SPI0 Devices + TPM Topology Guidelines
aD3V_S5_PCH
SPI Flash ROM for PCH The CFL PCH supports TPH through SPI0 bus. The topology below was 2 full
3D3v_S5_PCH configuration which consist of 2 SPIO Flash anc 1 TPM dev ce. The system can be
configured with 1 SPI0 Flash and 1 TPM device.
ok 7 casoz
SBY. SCD1U16V2KX-3DLGP
Sa@ o
[18) SPLCS_ROM_NL > >- 2501 5 D
65 BOM . g =
18] SPLCS_ROMNO > > A00 20190603 SPLSO_ROM _posgr - csi > 15R2E-2.Gp_ SPLHOLD_ROM ]
[ Cee ey DoloL  Hol Da/m»sr»va/\os : H - .
18,91 SPI_SO_ROM e RREANA SRR — ————————70 wP#I02 o o
WPy potEts 39R22-GP £ =
8
(1891 SPICLK_ROM > > >- W25QI28VSIQ.GP @ D ‘\
151891 SPLSLROM )> ) 072.25128.0B51 Tmmm—— o
2nd = 072.25127.0001
1518 sPLHOLD.ROM (K
- N 1. Fiax Lonath, mm i Lonath, mils
s swerow K uzss £ - % N ] N
65 BOM ] 2 3| ¢ £ H H H
cs Ve SPLHoLD Rou a “ . 3 s H s
DO/IO1  HOLDHRESET#/103 R Notes:
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Mai n Func = Thaermal Sensor

PWM FAN1
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USB2.0 Port3 (10 Board)

5v_USB2_S0 5V_USB2_S0
UsB?,

1 R
e —— 1 Uss ocss
e -

Layout Note: Close |OBDL

o 2 cuo | caoe Casos
C3422 OC; 0R0402-PAD-1-GP 8 8

3 Active Low g I 8 8

2 SVG28BDAAC-GP @t J@r S @b et

g N @E @5 N

e g 074.06288.0098 f g 5 s

TR R S A — 3 2 2 2 2

£ g H H
2 : £

[24.35] USB_PWREN#D> > > I = 8 = 3§ = 2=z

= 3 8 5 8

& &

8 8

<Core Design>
m Wistron Corporation

21F, 88, Sec.1, Hsin Tai Wu Rd., Hsichih,
Taipei Hsien 221, Taiwan, R.0.C.

[Title

USB2.0 CONN
[size Document Number ev
Mantis_CML ero
ate: Tuesday, May 28, 2019 TSheet 34 of 105




Main Func = USB3.0 Portl]
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Pin Definition: TBD
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[21] CNV_WR_DPO
[21] CNV_WR_DN1
[21] CNV_WR_DP1
[21] CNV_WR_CLK_DN
[21] CNV_WR_CLK_DP
[15,20] CNV_RGI_DT_R
[20] CNV_BRI_DT_R
[20] CNV_BRI_RSP
[20] CNV_RGI_RSP

A (18] JI03_PCIE_WAKE#

[18]  CLKIN_XTAL_LCP_R

8=

Power EN (Madesi no)

333—
$=

»——
P

T

Mai n Func

WAN |

3D3V_WLAN
e

3D3V_S5

R6140

0R0805-PAD-1-GP-U

]

Q
=
2
=
1S5
Q
@
2
1)
=)

- | ce106
—_—

L2
¢

|
dOTAE-XMZAIYNTA:
dO-1a-XWEAEAYPNOT:

d9OT0E-XMZAITNTADS

CLKIN_XTAL_LCP_R

WIFI_RF_EN_R

GPIOO_NFC_RESET#MGPIO7
NFC_I2C_IRQ/MGPIO5

BLUETOOTH_EN_R

PLT_RST#

_| a

SUS_CLK R6135 1 SUSCLK_WLAN
33R2J-2-GP
@ CNV_BRI DT R
CNV_RGI RSP R61091 2R2J-2-GP CNV_RGI_RSP_R
CNV_RGI DT R
CNV_BRI RSP R61181 @ZRZJ-Z-GP CNV_BRIRSP_R

BT_PCMOUT_CLKREQO

BT_PCMFRM_CRF_RST_N

%SERVED#B
9 ESERVED#71
I

2ND_LANE_| PERN1

5/2ND LANE_| PERP1

VED#61/2ND_LANE _| PETN1
RVED#59/2ND_LANE_| PETP1

RESEF \_D#54/W DISPﬁLE#Z

/

NGFF_KEY_E_75P

PEWAKED#
CLKREQO#
D

WLAN_CLKREQ CPU_N

REFCLKNO
REFCLKPO

PERNO
PERPO
GND
PETNO
PETPO
GND

SDIO_RESET
SDIO_WAKE
SDIO_DAT3
SDIO_DAT2
SDIO_DAT1
SDIO_DATO
SDIO_CMD
SDIO_CLK

[el

USB_D-
USB_D+

NP1

C61071

=¥

WLAN_PCIE_TX_CON_N
WLAN_PCIE_TX_CON_P

C61081

3D3V_WLAN
! ! L N\
R6134 R6133 B\Y
75KR2F-GP 71K5R2F-1-G Nd
N | &R
R6114
WIFL_RF_EN ABY- L WIFLRF EN R
O0R2J-2-GP
R6113

BLUETOOTH_EN R

BLUETOOTH_EN W 1

0R2J-2-GP

1D8V_S5

R61151 20KR2J-L2-GP

AFTE14P-GP
AFTE14P-GP
AFTE14P-GP
AFTE14P-GP
AFTE14P-GP
AFTE14P-GP
AFTE14P-GP
AFTE14P-GP

)

303V_WLAN
AFTP6101 (@)L DSV WLAN
Arooros . 3 \\Aﬁ//lI.FAIN CLllE(REQ CPUN
AFTP6106 il (o CUETOOTH EN R
AFTP6107 3 (5 —
AFTP6108 ) (5 -

T USB20 CON N
AFTP6109 2 (O T USB20 CON P
AFTP6110 2k (0 T03_PCIE_WAKER
AFTP6608 i) _PCE_

SCD1U16V2KX-3DLGP. WLAN_PCIE_TX_N
SCD1U16V2KX-3DLGP. WLAN_PCIE_TX_P

R6111
BT_USB20_CON_P BT_USB20 P
0R0402-PAD®-GP
R6110
BT_USB20_CON_N 1 2 BT_USB20_N
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Mai n Func

M 2 SSD

(18

(18
[18

16)
[16)
[16)

[16)

[16)

[16)

[16)

18]
(18]

[17,61,66.76.91]

126]

126]
126]
126]
126]
[16]
126]
[16]

126]

126]

[26]

[64]

_CLKREQ_CPUN { { {———
PLTRSTH ) ) >~

SSD_DEVSLP > > >

Sy 33—
33—

SSD_SATA_TX_P
SSD_SATA_TX N

SSD_SATA_RX_N
SSD_SATA_RX_P.
SSD_PCIE_TX_P3
SSD_PCIE_TX N3
SSD_PCIE_RX_P3
SSD_PCIE_RX_N3
SSD_PCIE_TX_P2
SSD_PCIE_TX_N2
SSD_PCIE_RX_P2
SSD_PCIE_RX_N2
SSD_PCIE_TX_P1
SSD_PCIE_TX_NL
sst

D_PCIE_RX_P1
SSD_PCIE_RX_N1

M2_SSD_PEDET ¢ < <

SSD_LED# (L

For Base Line

3D3V_s0 3D3V_SSD
R6302
OROBOS PAD
894 8 8 89 ceazz | CO%2L
g&l & g g8 - A
37y & H €% 8 Q
g 2 a 5 N
g @§ 3 N S @ 3D3V_SSD
H H 3 z g g SSD M.2 CONN
H ] by 2 H
5 H t g H H p
2 9 Q Q 9 : :; 3D3V_SSD $SD1 R6305
=l 2
5 % | NP2 | NP2 NP1 ‘#Pl 100KR2J-1-GP
3 i
I 76 77 @
3_3VAUX GND | 3 .
vAUX anp [ PCIE: 1 SATA 0
3_3VAUX GND M2_SSD_PEDET a
%28 SUSCLK_32KHZ PEDET(OC_PCIE/GND_SATA) — Try to co-lay
é 5| NC#58 NC#67 57X -
3D3V_SSD | GND SSD_CLK_CPU_P. ] eron? 2. | SSD_SATA TX_P1
& %23 PEWAKE#INCHSE REFCLKP D-CIRCPU | T ReRgerens SR s Tow
Cp CLKREQHINC#52 REFCLKN — H cetero “ —
- 5| PERSTAINGHS0 SSD_SATA_TX_CON_P_ceap2 1 SCD22UI0V2KX-2-GP_SSD_SATATX C_P re318 ORI SSD_SATA_TX_P
X NCa D_PERPO/SATA_A+/H_PETPO D-SATATX_CONN T Ex DSATATX TN COREI S SSATATICN
mews 5 | NC48 A e SATA_TX_CON_N_C6303 SCD22U10V2KX-2-GP _SSD_SATA_TX C 1 5 _SATA_TX
X—a| NCvad SSD_SATA_RX_CON_N SSD_SATA.|
tmportant . Re310 X—a| NCHaz D_PETPOISATA_B-/H_PERPO TN :
Ssp_DEVSLP 1 2 sATADEVSIP R X 5| NCHO D_PETNOISATA_B+H_PERNO —— T =
T VS ssp Po .
OR0402-PAD1-GP ces111 SCD22UI0V2KX-2-GP_ SSDPCIETXPS |
that's internal to the. fevice, per ‘specirication) will drive pin low | R6304 3| NC#36 D_PERP1/H_PETP1 1 @ (-2-
o R oRves s ) peH e " X33 ncwas D_PERNLH_PETNL Cosl2 SCORUIOVAZGE_S2mm P
W s 00 DEVSL, o e il o il erminaton el o g X Newaz D_PCIE_RX_P3 H
<A ot OV 2 X35 NC#30 D_PETPL/H_PERPL DPCERXN
ent *—50- NCi2s D_PETNUH_PERNL —
b a3 a03V_SSD X a | NC#26 2. SSD_PCIE_TX P2
) ¢ %25 NCwea D_PERP2I_PETP2 X 2 SSDPCETXRT
- %52 ncwaz D_PERNZIM_PETNZ —
X—ig| NC#20
3 3VAUX D_PETNZIH_PERP2
373VAUX D_PETP2IH_PERN2
33VAUX GND
= C63151 SCD22U10V2KX-2-GP.
3D3V_SSD SSD_LED# 3_3VAU. D_PERP3/H_PETP3 2
06301 ke -SCP7 DAS/DSS# D_PERN3/H_PETN3 63161 Lol e
— NC#8 GND SSD_PCIE_RX_PL
SSD_SATA_TX_CON_P 1 10 SSD_SATA_TX_CON_P *— glczr\r/swx g,ggggl/:;ggzg 5 SD_PCIE RX_NT
[ . X X 3
SSD_SATA_TX_CON_N 2 9 SSD_SATA_TX_CON_N 3_3VAUX 1
3 D 8 NGFF_KEY_M 75P GND @
SSD_SATA_RX_CON_| 4 7 SSD_SATA_RX_CON_N SKT-MINI67P-1-GP-U 03 550 s
. y . y A © AFTP6304
SSD_SATA_RX_CON | s 6 SSD_SATA_RX_CON_P 62.10043.J01 000w AL 51

LOSESDLSVONA-4-GP

075.00550.0071

M2_SSD_PEDET 1

_M2SSOPEDET 1 @) AFTPeas

Table 48.  Socket 3 SSD Pin-Out (Mechanical Key M) On Platform

s

Foae

Table 13-12.SATA / PCI Express* Gen 2 and Gen 3 Capacitor Values

s PCIExpress* | PCI Express* PCI Express* PCI Express*

Conditlor Gen20nly | Gen3Only SATAOnly | Gen2/SATA | Gen 3/ SATA
Processor Tx 100 nF 220 nF 10 nF 100 nF 220 nF
Processor Rx None None 10 nF? None None?

Notes:

1. Design Constraint: For PCle only application, please refer to the PCle guidelines for details.

2. Design Constraint: For SATA only application, both Tx and Rx channels need to have 10 nF capacitors on
the motherboard. This option supports all SATA devices. However, the Rx 10 nF capacitor can be
removed if DC coupled ODDs / devices are NOT used.

3. Design Constraint: For PCle* Gen 2/ SATA multiplexed configuration, motherboard Tx requires a 100 nF
AC capacitor and NO AC capacitor is required for motherboard Rx channel. This option DOES NOT
support DC coupled ODDs / Devices.

4. Design Constraint: For PCle* Gen 3/ SATA multiplexed configuration, motherboard Tx requires a 220 nF
AC capacitor and NO AC capacitor is required for motherboard Rx channel. This option DOES NOT
support DC coupled ODDs / Devices.

5. Design Constraints, Required: Refer to the Chapter 3, “General Differential Signals Design Guidelines™
along with the additional guidelines in this section for all design optimization guidelines.

6. Design Constraint: For PCle* lane that needs to support either PCIe* Gen2 devices or PCle* Gen3
devices, follow the PCle* Gen 3/ SATA = Tx requires a 220 nF AC
capacitor and NO AC capacitor is required for motherboard Rx channel. This option DOES NOT support
DC coupled ODDs / Devices.
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Mai n Funcs

Power BTN |

Low actived from KBC GPIO

Power

button

Layout note:
G6401 place to buttom
G6402 place to top

RN6401
LID_CL_Slo# T 1 LID_CLOSE# C
mw\’] g KBC_PWRBINZC =
[20,24]  LID_CL_SIO# {L——— SHNTTOTE.GP © @
m
[24] KBC_PWRBTN# { { { ——— For EM ReS er VEd am E 29 99 KBC_PWRBTN# C 3 6
u LID_CLOSE# C_EC6401 1 SCD1U16V2KX-3DLGP =2 o R 82 |82 PWSW1
W closene >3y ——— S ik . A \ |, St
3 @ ] B ‘w-© : 2—62.40009.E51
oy S
5 Gl « o »DEBUG
o b 2
? ®i Ia
e —_— % p— —_— —
= = & = = =
5V_S5 ( )
Low actived from KBC GPIO -~ Battery LED1 ( AVBER LED
[92] KBC_PWRBTN#_C < < < = @
e PMRSURSTS 5> > e LIBER D 8 TS c AMBER_LED_BAT i ) Roa07 2 BAT AMBER
o444 HWACAVLIND > > LDTAL44VLT1G-GP 499R2F-2-@=
084.00144.0B11 | BCo402
§ LEDL
= ¢ .
N 3
= 2 o b e
5v_s5 5]
Q6404 é @
@ LED-YW-5-GP
4] 083.1212A.0070 =
- BATT_WHITE_LED# B R6406
'\/B.l n Func = Bat t er y LED Ty c WHITE_LED_BAT 1 @ BAT_WHITE
. LDTAL44VLT1G-GP, 549R2F-GP
Low actived from KBC GPIO 084.00144.0B141. iEC%04
(e}
=}
M-BIST @gj[ %
[24] CHG_AMBER_LED# ))) = §
]
8
[24] EC_D_INHB & YD— 303V S5
Y
064% @ CHG_AMBER_LED#
[24] BATT_WHITE_LED# > > > - Q6407 B B wih ¢ osorc
R6403
2MR2F-GP [MUN5112T1G-GP-U
o e Battery LED2
o S 150R2F-1-GP
EC_D_INHIB 8,017, “qsa06
"¢/ _ MMBT3904WT1G-1-GP
D6105 w| [GFB4.M3904.D11 ag
HW_ACAV_IN K A
Rasgt%so-ep KBC_PWRBTN#_C
CB405
83.R2003.A8M & SCLU10V2KX-L1-GP
&

[Mei n Func

HDD LED)|

[24]

[16]

[63]

MASK_SATA_LED# » > >

SATA_LED# » % » ——————

SSD_LED# » > > ——

SATA HDD LED
LOW actived from PCH GPIO

D6401

SATA_LED#

HWHDL

MASK_SATA_LED#

1D8V_S0

B
R6401

HWHDL EDL0KR23-3-GP
R

Q6401
G

SATA_LED# D

HWHDLED
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S

SSD_LED#

BAT54A-11-GP

Add SSD LED function_20170920

75.BAT54.07D

PJA138KA-GP

@

084.00138.0A31

2nd = 084.00138.0C31
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Mai n

Func KI§|

Internal Keyboard Connector

Keyboard Backlight (Reserved) K81
il
V.50 +5V_KB_BL —
24 capEDHED D D) K8_LED_DET_C .
. F6502 - 4 5
24) Ksio. PP P — " reroasn o] | Xx—B
ECe501 EC6503 0
o AFTP6503 g =
POLYSW-1D1A6V-9-GP-U &2 8 2 AFTP6506 =
5 g g :
24 PR IS — 69.48001.081 Jamg @ AFTPests =
ISCDIUT6V2KX-3DLGP £ S AFTPES39 (i) =
2 2 AFTP6535 =
. 3 2 AFThests 5
0] L e — oLt L £ = 2 AFTPo503
5 g o AETP6538 =
1 5 9 AFTPos20 il 5
19 ke_tep L pEr < <——— o503 8 8 AFTessio
KE_LED_BL DET KE_LED DET C AFTPG517 =
_LED BL | 1 KBBL LLEDOETC 2 kpp AFTPESIE % =
) KB_LED_PWM > > > 51KR2J-1-GP KB_BL CTRLY X4 = AFTP6505 =
o keg o CAP LED Control et oy =
okerrcp ACESCONTaIGPU LOW actived from KBC GPIO s i E
020.K0298.0004 Q6502 AFTPES07 b =
AFTPes0z il =
AFTP6540
AFTPE565 ]
CAP_LED! D e R6506 AFTPesLs A =
¢ cAlEDQ 1 cAP_LED AETPesa E
KB Backlight Power Consumption: 285mA max. Q8501 jraises =
PIA3402-R1-00001-GP LDTALAAVLTIG-GP 1KR2J-1-GP. ]
K8_LED_PuIM s - AFTP6523 =
084.00144.0B11 AFTPE519 =
- 084.03402.0031 @ EDBS05 AFTP6537 it
RES0S ep o\ @B KBBL +5V_K8_BL 1 RS ES-CON30-20.GP
. AFTPOE0S go 020.K0254.0030
@ R
= KB_LED DET.C 1 I a
—0 9o
-3
AFTRGE08 88
KBBLCTRLY 1 A00 20190604
AFTPG07
3pav_so 3pay_TP_yiiD
oo @
1 2
OR0G03-PAD-1-GRAl,
Need to check if it is Active High or Active Low
and check if there is PH on TPAD side.
3D3V_TP_VDD
TP side has pul | high
R6502
TP_WAKE KBCH 1
10kR20-3-GP)
3
(]
0R0402-PAD 2 GP .
DAT_TP_SIO Ress 1 Precision Touch Pad Connector
PS2 TR TP_S0 R6516 1
ORO40Z-PAD GP
oro402-PAD P
CPO_12C_SCL PO: Rests 1 1201 SCL R 303V_TP_VDD
12C PUNEC_SDA_PT __Re510 1 TCISDAR AeTegEL
mwi mg  OR0AZPADLGP o504
< 884 88 i
By Edov S ¢ 1| n
oj@r Solaw S SCOUIBV2AX-IDLGP h
H H
i @
12C1 SDA R e
TZCISC =
5
TP_WAKE_KBCH =
12C1 SDA R PTF DTS e
. 2
124 CLK_TP_SI0 _ o 25
24 DAT_TP_§I0 § § §7 303V_TP_VOD el scL R N
TP_WAKE_KBC# *—=
A PTP_DISH
[2066] CPU_I2C_SCL PO 5% »—— s
[2066)  CcPU_2C_sDA_P0 K H——— PTWO-CONB-16-GP
“ RN6502 020.K0255.0008
SRN2K21-1-GP | |
ED6501 ED6502 ED6503 ED6504
> > > >
@ fe oo Fie Hig
re1scLr g RRS g9 g9
# £ # £ £ £ G
53 53 53 53
55 55 55 55 AFTP6529
%o ) ) ? o
[1318) PCH_SMBCLK §§ ii g2 g2 83 83
o o o o Bhrrpesas
[1318] H_SMBDATA N FTP6527
12C1 SDA R \FTPGS25
AFTPG526

1324
[24)

TP,
PT

PR S ——
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Mai n Func = | O Connect or

USB2.0

[16] USB3_USB20_N —_—
[16] USB3_USB20_P —_—

Card Reder

[16] CARD1_USB20_N (( >>

[16] CARD1_USB20_P (( >>

LAN
[16] LAN_PCIE_RX_N
[16] LAN_PCIE_RX_P
[16] LAN_PCIE_TX_N
[16] LAN_PCIE_TX_P

(18] LAN_CLK_CPU_N
[18] LAN_CLK_CPU_P
[18] LAN_CLKREQ_CPUN » > >

[24] PM_LAN_ENABLE > > >

[24] LANWAKE#_IC > > >-

To audio jack on DB.

[27,29] AUD_RING <KL
2729 ayp steeve  <<K
29 aup_mp1oack 11 <<K
29 aup_mp1 sack r1 <K
[27] AUD_SENSE >O>

[17,61,63,76,91]

PLT_RST# > > >——

[55] 3D3V_LCDVDD_R > > >
[20,65] CPU_I2C_SCL_P0
[20,65] CPU_I2C_SDA_PO
[44] PWR_CHG_CSOP_R  —
[44] PWR_CHG_CSON_R  —

2018/ 05/ 03 E3

10BD1
44
Pin define by follow | ayout routing @2:
1/0 Board Connector p_pono H—20 1=
AUD_HP1 JACKAUP- 39
"""""" AUD_SENSE 38 [
AUD_HP1_JACK RL 37 2
AUD_SLEEVE 36 [
. . AUD_SLEEVE 35
Pitch: 0.5mm AUD_SLEEVE 34 [
: . AUD_RING EEl
Power: 6 pins AUD_RING 2
D 4 ins AUD_RING 31
GN 30
) p PMiLANiENABLeUD*AGNDQ_ 29 2
TANWAKEZ_IC 28 [
TAN_CLKREQ_CPU_N 7T |2
PLT RSTH 26 g
; 25
Wre d d CARD1_USB20_P -7
Card Reader CARDL USB20 N 23
22
-
USB3_USB20_P 1
USB2.0 port 3 USB3_USB20_N =
9
—
18 5
5V_USB2_S0 O =
b 6 5
I -
s
FP /Card Reder power 3D3V_S5 O S
3D3V_S0 O =
,,,,,,,,,,,, 1 (1) =
o =
85
LAN_CLK_CPU_P 7
TAN_CLK_CPU_N [
TAN_PCIE_TX_P =
Coaxi al TAN_PCIE_TX_N 4 g
LAN_PCIE_RX_P 2 g
LAN_PCIE_RX_N 1l
4
2
STAR-CONAT-8-GP
020.F0847.0040

| e e e e o e i = = = = = = - - - - - - -

E3
veceTinput | N1+ 19V_DCBATOUTO 1 g2 019V _DCBATOUT | N4+ LCD BACKLIGHT
3 4 I Nd-
<o :’\Né-; PWRfDCBATOUT—;’gg\fTSOg 5 g E 303V TCOVOD R CBATOUT_LCD | 31 Panel logic power
. 7
| N2- 3D3V_SSDO- CPUTPC SCIFO B Siic—cPucsoAT o3p3v_Lepvop_so | N3-
'IH X ey
VDDQ input Im+ PWRiDCB/;rOUT_VDDQO T OPWR_DCBATOUT_VCOREA |Rﬁ- CPU Core input
19%DEBATOUT O —— O19V_DCBATOUT +
vecsaimut | NB- - PWR_DCBAIQUT VeCoAo == B el | N5-
+ 19v_DCBATOUT O /= o = = = | N5+ System power source

I
z
[
(o]
(o]
z
z
N
o
>
(2]
R
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| Mai n Func

HALL SENSOR

[24]  LID_POWER_ON# > > >

164,921 Lip_cLosex c <<

C6702
12 ,
SCDlUlGVZ}@-SDLGP
LID_POWER_ON#

@ R6702
1

-O3D3V_AUX_S5

LID_CLOSE# R R6701 1 2 680KR2F-GP Q6701_G
@ | o708 ”
— (2]
E 2N7002K
& § 75.27002.F7C
N 2nd = 075.27002.0E7C
= £
T3
C67011 {%@ SC1U10V2KX-L1-GP
D6701@ ‘ A RB520S30-GP
83.R2003.A8M
2ND = 083.52030.008F
LI D.sensor
3D3V_AUX_S5 HALL effect sensor

3D3V_AUX,.S5

~| r6703
L0KR2J-3-GP

D6702, &2

,[”_@4 1

- Lid detection

LID_CLOSE# C LID_CLOSE# R
X X A ’ & X a s

RB520S30-GP
83,R2003.A8M
2ND =(083.52030.008F

LID_CLOSE# R

ED6701
AZ5725-01FDR7G-GP

83.05725.0A0

L6704,
o
Q
O
2
=
s
5
<
S
ol
x
&
9
2
@
o
HALL1
Hvss
£ voD

S-5712ACDL1-M3T1U-GP
74.05712.0BB
2nd = 74.01810.0BB

680KR2F-GP
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I\/BJ n Func DebUgJ ESPI Debug Connector

O
@
9]
=

ESPI

0

ESPI_CLK

[18.24] ESPI_CLK >O> 3D3V_S0
2 ESP| RESET#
[1824] ESPI_RESET# » » p——————— R
ESPI 103
[1824] ESPI_CS# PO>— il

ESPI 101
ESPI_100

=
O||N|O|O| A |WIN Tl—‘u’!

I

HOST_DEBUG_TX R6801 1 0R2J-2-GP HOST_DEBUG_TX_CON

@
oy
ESPI_I03 UART_2_CTXD_DRXD R68021 2 O0R0402-PAD-1-GPUART_2_CTXD_DRXD_CO
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[SSID = User.interface |

[20 eseNzINTLC << <

@) esevantzc <<

[0 sensor_csct K D———
[20]  sensor_c_spa K Hp———

[18) FrsNTL <<
[20 FrsNT2 - <<
160 FFSINT2.Q (<<

3D3v_so

3D3V_GSEN2

R4 11UA

s
‘\\}_ﬁ
4910E AT
2
9
40 ITXNERINOTOSE
leau v00/0

1

0R0402-PAD-1-GP.
4 c

=
>
©

2 GSENSOR_SDO

Mantis Accel eroneter for adaptive therma

1 _R7007
0R0402-PAD-1-GP.

The slave address (SAD) associated to the LNG2DM is 010100xb. The SDO/SA0 pad can
be used to modify the least significant bit of the device address. If the SAO pad is connected
to a voltage supply, LSB is "1’ (address 0101001b) or, if the SAQ pad is connected to ground,
the LSB value is ‘0’ (address 0101000b). This solution permits two different accelerometers
to be connected and addressed to the same I°C lines.

and HDD protection

Free Fall Sensor + G Sensor
3D3V_GSEN2
uron
s ssenson cs 3
S Ssrs TG0 TR2)3.6P
w10 v | cswnnic
INTL 771 ENZ_INTZ_C
N
scusee ,
DA/SDIISDO GND 71
GND 51
]
LNG2DMTR-GP =
074.LNG2D.00BZ

@

- no via, trace, under the sensor (keep out area ar ound 2mm)
- stay away from the screw hole or metal shield sol dering joints
- design PCB pad based on our sensor LGA pad size ( add 0.1mm)

- solder stencil opening to 90% of the PCB pad size

- mount the sensor near the center of mass of the N B as possible as you can

FFS_INT1 1 Rr7on
OR0402-PAD-1-GP
FFS_INT2 1
) 0R0402-PAD-1-GP.
R7001
1MR2J-1-GP
N

3D3v_so
R7018
g 100KR23-1-GP

R

FALLLIN
| FALLI

Q001
2N7002KDW-1-GP

P

FFS

75.27002.F7C <| ]
2nd = 075,27002,0E7C@

HDD

FFS_INT2 FFS_INT2.Q

(1) Keep all signals are the same trace width. (inc luded VDD, GND).

(2) No VIA under IC bottom.
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Mai n Func =TI
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Mai n Func = TYPEC MUX

DisplayPort Source

DP2_DDI_TX_N3.
USB HOST
b vmmmE S

[16] USB4_USB30_TX P
[16]  UsBa_UsB30 TN

DisplayPort AUX
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For displayport function at dead battery condition
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Figure 12-19.WHL-U Timing Diagram for G3 to S0/MO0 [Non-Deep Sx Platform]
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