Bolt Schematie

Whiskey Lake

Z2018/1Z2/13
REYVY: AO00O

DY : None Installed

UMA: UMA only installed

OPS: DISCRTE OPTIMUS installed

TypeC: CCG4

|« TypeC 5V _OUT: provide external device power 5V

TypeC _ PWR IN: Provide system power via typeC connector.

8111H:Reltek LAN RTL811H
106E:Beltek LAN RTL8106E
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CHARGER
ISL88739 4
INPUTS OUTPUTS

Project Code : 4PD0G7010001 =

PCB B/N ¢ 18763 Bolt WHL Block Diagram = o

Revision : SD :p!ssﬁffsk?,ﬂicp as
INPUTS OUTPUTS

3D3V_PWR
DDR4 3D3V_S5

. . . . pcBATOUT| 5V PWR
EEEN

5V_S5
GPU DDR4 Channel A SODIMM A ’

12
VRAM(GDDRS) *2|/"———————"\| nyipi4 CPU Core Power
; GDDR5 4 PCIE (Gen 3)x 4 N
168 CPDRS A \16S and N17S Codesi (¢ )x NCPB1208MNTXG 4650

DDR4 NCP81382MNTXG x 2
2.5 EEEN NCP81382MNTXG (23e)

DDR4 Channel B

HEEER NCP81253MNTBG

SODIMM B
Intel CPU 13 INPUTS [ OUTPUTS
DCBATOUT| VCC CORE
DCBATOUT| +VCCGT
M.2 WLAN DCBATOUT| +VCCGT (23e)

76,77,78,79,80

PCIe (Genl) x1

eDP x2 eDP x2 WHL U\CNL U

14"/15" LCD

802.11a/b/g/n
BT V4.0 combo DCBATOUT+VCCSA

B 2. support CNVi DDR4 SUS H
s 0 Usk 2.0 CNVI 61 RT8231AGQW-GP

ss
LCD APL5930KAI-TRG
Conn. 16 PCLe* Lanes WWAN Board_only for BoLT-L INPUTS | OUTPUTS

! 1D2V _S3
USB2.0 x1 E2.0 xl 3SATA Lanes i DCBATOUT| D6V

Camera USB2.0 x AN BD NGFF WWAN 303V S5 | 2p3v 83
DMIC 6 USB3.1 Genl/Gen2 Lanes PCIE (Genl) x1 Conn. PCIE (Genl) x1

55 55 5 GBE Lanes 62 CPU VCCPRIM CORE

iv
HP_R/L bmiIc 2 Remapped PCle* storage é} 1
MIC_IN/GND

| PCIe x4 INPUTS | OUTPUTS

fpssssw=-="="="""1 Q 4.2 SSD GPIO IIE‘I{YL!JANDER 1DOV_S5 _[+VCCPRIM_CORE
SAT e NVMe

2cH SPEAKER Audio Codec e (Gan) =1 (RSATUPCTeNVAe ITS010FN/BX CPU DCDC-V1D00A

2CH 2W/4ohm, ALTEK 210-Gp-

( /4ohm) REALTEK HDA Only For BOLT-L A0Z2262QI-10-GP-U 53

o ALC3204 2 INPUTS | OUTPUTS

SATA x1 DCBATOUT| 1DOV_S5

K I

HDMI 1.4 ‘:L’DP >
Conn. g LDO-V1D8V

APL! KAI-TR( 54
SATA (Genl) x1 ODD 5930! G
60 INPUTS | OUTPUTS

3D3V_S5 | 1D8V_S5

LAN 10/100/1000M
RJ45 w1 REALTEK BCIE (Genl) x1 ) Only for BOLT 2SP 5V/3V SO
Conn. RTLSIIIH TPS22966DPUR-GP 40

a
RTL8107E INPUTS | OUTPUTS

USB2.0 x1

Touch Panel

DMIC

LTE

3

USB2.0 x1 Finger Printer

Flash ROM Flash ROM with Power Bm‘tmgr2
SMB ol SRt [EOPIO/EDRAM (23e
For CNL TPS22961DNYT 40

INPUTS | OUTPUTS
SATA (Gen3) x1 HDD ov_s5 V_EDRRN VR
TPM 2.0 60 1D0V_s5 +V_EOPIO VR

NUVOTON. 3D3V VGA
Only for BOLT-L | NPCT750 91 R - A03419L 86
- TR Only for BOLT-L INPUTS OUTPUTS

L R 3D3V_VGA_SO
USBI USB3.1(Genl) x1 — LNG2DM 303V_S0 /_VGA_:
VGA_CORE

2 | .

USB PowerShare SSETRBUS eSPI debug port 1SL62771HRTZ-GP-U 85
Conn. USB2.0 TI USB2.0 | 68 INPUTS OUTPUTS

35 - T o 4 g VGa_CoRE

only for BOLT-L TPS2544RTER 36 - e— -

oy A7 K 00000 aa T - 1D5V_VGA S0

USB2 USB3.1 (Genl) x1 M;ﬂgﬁz”' 2c Y8288RAC-GP 86
- 24

INPUTS |  OUTPUTS

ocaRToUT ‘ Tosv_voa 50

5v_s5 5v_s0
3D3v_s5 3D3v_s0

USB-A 3.1

USB-A 3.1

USB2.0 x1 |
Int. KB

26 1
mux K srom sc
USB 2.0/12C

71
TS3DS10224RUKR
7 USB2.0 x1

Conn.

ccrec?

USB4
USB-C 3.1

> Precision Touch Pad
65

. X 3.1 1) =1
Conn MUX and Redriver [\—222:1 (Genl) = 10 Board

' DP/USB3.1 (Genl) TUSB546 DPMUX CardReader
PARADE

USB2.0 x1 USB2.0!x1 Realtek <::"> SD Card Slot
PS8338B op RTS5144

58 10

Only for o
Soy for J i Conn USB3
USB2.0 x1 < USB2.0 x1 USB-A 2.0

VGA Bgarvy (|~ —~~"71 DP/VGA Converter DP Re—Driver VGA BD 66
only for BOLT-L K vea REALTEK pp | PARADE P, Conn.
onn. N RTD2166 s6 PS8330 56 s6

DP
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CLK Block Diagram

Intel CPU
M_A_CLKO ooro_cker0] WHL/CNL

M_A_CLKO#

DDRO_CKN([0]

M_A_CLK1
—— DDRO_CKP[1]

M_A_CLK1#

DDRO_CKN[1]

CLKOUT_PCIE_P1 CLK_ECIE WLAN_P3 REFCLKPO

M_B_CLKO
- = DDR1_CKP[0 CLK_PCIE_WLAN_N3
. (ol CLKOUT_PCIE_N1 —. — — REFCLKNO NGFF

M_B_CLKO#

DDR1_CKN([0]

M_B_CLK1
- DDR1_CKP[1]

DDR1_CKN[1] LAN
RTL8107E/RTL8111
CLK_PCIE_LAN_P4

CLKOUT_PCIE_P2 REFCLK_P

M_B_CLK1#

FBA_CLKOP CLK_PCIE_LAN_N4
= CLKOUT_PCIE_N2 e - REFCLK_N
FBA_CLKON VGA

N16S-GTR-S-A2
GM108_670_A2 LANXIN CKXTAL1

FBA_CLKOP

- GFX CLK_CPU_N

FBA_CLKO PEX_REFCLK_N| — —. — CLKOUT PCIE_NO
FBA_CLKON - - - '~ -
GFX_CLK_CPU_P
PEX_REFCLK — — —. CLKOUT_PCIE, PO
LANXOUT
CKXTAL2

FBA_CLK1P

27MHZ_IN
XTAL_IN =

FBA_CLKIN
FBA_CLK1 -
FBA_CLKIN - 27MHZ_OUT Audi
= FBA_CLK1_N XTAL_OUT = udio

Realtek
A HDA_BITCLK_CODEC_R
HDA_BCLK/3250_scLy HDA_CODEC BITCLRL = - =" | BIT-CLK ALC3204

22R2J
RN2723

RTC_X2 MEC1416-NU-NO-GP
RTCX2

XTAL24_IN SUS_CLK_KBC GPIO034/PCI_CLK/ESPI_CLK

X1801 SUSCLK/GPI062
24MHZ
XTAL24_OUT

XTAL24_OUT

BOLT L 0823




3D3v_S5_KBC

BCH SMBus Block Diagram . . KBC SMBus Block Diagram

[ % MEC1416 [
DIMM 1 ctongce Battery Conn.

Y™
1=
s ISL9538HRTZ-GP-U

DIMM 2 s

D3V 55 xBC ooD
VGA BOARD
RTD2166
3D3V_S5_KBC
5
o
WWAN BOARD et i TYPE C PD

CYPD4126

cux_rraaoto L1
onr_rrsa01— |y
o el | cpgbotigsmnn soix I2C MUX

wapas | Grod12/SMB02_DATA

[
il

TS3DS10224

PCH

<1, Thermal _yoD
NCT7718W

1D8V_AON_S0 [SRN10K -5~
%] TouchPad Conn.

TEDATA m -
TPCLE

HDMI CONN

sourLoezs
M Wistron Corporation
215,88 Sec, oin o Wi Mo,
ot e
-

2 SMBUS Block Diagram
sq—g—'im DoceNTRer v
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Decamber 27, 2078 Ehesl 104 of 05




Thermal Block Diagram

PCH

GPP_C7_SML1DATA

PAGE26 D+ NCT7718 DXP

SC2200P50V2KX-2GP
MMBT3904-B-GP

Thermal
NCT7718

GPP_C6_SMLICLK

PAGE1S8

SMBDATA

MMBT39(4-3-GP

SML1

PAGE24  Gp1oo12

KBC GPIO013
MEC1416

GPI0124/CMP_VOUT!

C
GPI0020/CMP_VINO

GPI0165/CMP_VREFOf—

GPIO56  GPIO50

z =
z [}
z =
— =
z z
<
= 2
8}
o
>
z
<
1<
VIN VSET vouT

FAN CONTROL

PAGE28

e ... 2N7002 PURE HW SHUTDOWN#
T_CRIT# DY, - S s R
— G
PAGE79
T208_scL VGA
T2CS_SDA
Nvidia
N17S-G1-Al1-GP
3D3V_S5 KBC
CMP_VT. NO,'{ E
3D3V_S5_KBC
TC
20KR2F-L-GP .
10KR2F-2-GP

Audio Block PDiagram

SPKR_L+
SPKR_L-
SPKR_R-
SPKR_R+

Codec
ALC3204

AUD_HP1_JACK_L
AUD_HP1_JACK R
SLEEVE

RING2

GPIO0/DMIC_DATA

GPIO1/DMIC_CLK

SPEAKER

HP MIC

COMBO

2703 Digital
ER DMIC_SDA CODEC
0R2J-2-GP MIC
ER2702 DMIC_SCL_CODEC
0R2J-2-GP
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SCoe )
N~

Charger
ISL95522HRTZ

BT+

Charger

ISL9538HRT

BT+

G5388K11U

G5027RD1D

5)

VR_EN
\l/ |

L

™
ISL95859AHRTZ

A0Z5038Q1 I A0Z5038QT1 ISL95808

A0Z2262QT

e

G5027RD1D

G5027RD1D

EN
RT8812AGQW

’
SN=Yala) i lals

SY8288RAC

5V_AUX_S

USB20_VCCA

USB30_VCCC

ENZ

SY8286BRAC

L

< ——

3D3V_S5

SIO_SLP_S3# \L
|

AP22976DC8

A2

APL5934

PJA3415

Power Shape

Switch

BOLT L 0823




»@NL-U/Y Timing Diagram for G3 to SO/M0 [Non Deep Sx Platform]

WHL-U/Y Timing Diagram for G3 to S0/M0 [Non Deep Sx Platform]
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For DDR4 power sequence

NVIDIA GPU Power up sequence
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* foerme
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WHL-U

KBC
MEC1416

Level Shifter K-===

) @ﬁg

SY6288C10CAC
(0s3)

1MVP8
CPU SVID Rails
( ) - SA/Core/GT/GTx

RT5797ALGQW-GP|

TPS22976DPUR-GE)|

2022023P1-GP

G5388K11U-GP
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AHRTZ-T-GP

600 0. 0.0 000
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|Main FUNC = CPU|

PU [ 544669 CRB Rev0.52

R308
1V_VCCSTG = 1.0 V TKR2s1-GP 1V_VCCSTG = 1.0 V
THERMTRIP#_CPU 1V_VCCSTG
H_CPUPWRGD

R301
PECI] and [PROCHOT#] 1KR2J-1-GP
Impedance control: 50 ohm CPUID 40F 20 XDP_TMS Do Not Stuff

H_CPUPWRGD™ " 6 XOP_TOLK
Do Not Stuff CATERR# PROC_TCK{ g —XDP-TOT ————— £0301 XDP_TDO_CPU Do Not Stuff
PROCHOT#_CPU asoror2.6P1 Ry AL PECI

PROC_TDI [Fys—XDP_TDO_CPU Do Not Stuff

< - o T (Yoot
Brogiem, o i — Do Not Stuff
PROC_TRST# Pp— PCH_JTAG_TDI
Do Not Stuff T U 6 PCH_JTAG TCK
Do Not Stuff PCH_TCK PCH_JT/ TOT PCH_JTAG_TDO  51R2J-2-GP
Do Not Stuff PCH_TDI T =
vt ! i rorLncii P lar
S
: s o, rox, TR Wl st
PR
Ll

XDP_TDI Do Not Stuff

51R20-2-GP.

89 PCH_JTAG_TCK Do Not Stuff

CE9 ;
. CN3¥| GPP_E3/CPU_GPO PROC_PREQ# Do Nat Stuff

PAD caap¥ GPPETICPU.GP1 PROC_PROY#
TOUCHPANEL P07 —Gags™| GPP BICPU_GP2
GPP_B4/CPU_GP3 XOP_TRST#

Do Not Stuff

BP27
BW25 | PROC_POPIRCOMP XDP_TCLK 51R20-2-GP.
PCH_GPIRCOMP

PCH_JTAG_TCK Do Not Stuff

HISKEY-LAKE GP.
ZZ.00CPU.271

TP_WAKE KBC# Do Not Stuff 1 R319 2

(#575412) PROCHOT# Routing Guidelines

FemKOhm S
Res00hm

" 200 Ohm> Ry + Rynes> 75
anm

= e "= "=

=
Agont] agent Agent]|  [Agent v
2 3 . 5

oo
200 0P > R + Ruges > 75.0hm 200 Ofm R+ R > 75 Om ;

Table 7-11. PROCHOT# Routing Guidelines (Sheet 1 of 2)

Max Length, mm Max Length, Mils
Segment Tline Type

i
Count
Segment Total Segment Total

M1 MS/SL/DSL 38 1496.06

M2 MS/SL/DSL 10984.3

M3 MS/SL/DSL 2992.13
M4 MS/SL/DSL 2992.13
M5 MS/SL/DSL 2992.13
M6 MS/SL/DSL 2992.13
M7 MS/SL/DSL 2992.13
Mg MS/SL/DSL 341.96
M9 MS/SL/DSL 254 10000

Topology Guidelines

Platform resistors values [ Rpu=1KS, Rs=500, Ri+Ragent=75-200Q, R6+Rinvod=75-20082

Platform resistors tolerances [+5%

BOLT L 0823

I mﬁ Wistro
D *1F, 88, Sectt,
Taipei Hsien 224)

(Reserved) Ol
(4D

[Size Document Number I
~ RogueOne 13"
e 2 &
Y




|Main FUNC = CPU|
HDMI 1.4B 3D3V_S0

57 HDMI_DDI_TX_N0$ § ———— BRN2K2U4-GP @
5
6

CPUIA 10F 20
HDMI_DDI_TX_NO = _eDP TX CPU;
DDI1_TXNO EDP_TXNO =1 T, 050

57 HDMI_DDI_TX_N1 —_— 4 CPU_DP1_CTRL_DATA 1 DDI1_TXPO EDP_TXPO
57 HDMI_DDI_TX_P1 — 3 ~CTRL H AJ6 | DDIT_TXN1 EDP_TXN1
]
]
'

57 HDMI_DDI_TX_N2: S [ 7 CPU_DPZCIRL_CIK HDMI 1.4B A DDI1_TXP1 EDP_TXP1 7y
57 HDMI_DDI_TX_P2 S [ CPU_DPZ CTRL_DATA u T DDT TX ] DDI1_TXN2 EDP_TXN2 a3 X
57 HDMI_DDI_TX_N3 —_— . & = T HDMI_DDI_TX_N3 ___Ag5 | DDI1_TXP2 EDP_TXP2

57 HDMI_DDI_TX_P3

“RWEOT— DDI1_TXN3 EDP_TXN3
o = ST e ey = = W1B062% —OHLOOLRFS A oo EDPTXPS

57,89 CPU_DP1_CTRL_CLK — =
57 CPU_DP1_CTRL. DATAéé ;éi R gy TOKR21-3-GP.
57 CPU_DP1_HPD —_—

DDI2_TXNO eDP_AUX_CPU_N
DDI2_TXPO EDP_AUX N [~AH3 —&DP AUX CPU P
ompensation Signal Routing Guidelines DDI2_TXN1 EDP_AUX_P =
Compensation Signal Routing Guideli 22 b2 X1

70 P MUX ‘ » 70 DP MUX : B2 5] e

= DDIZ_TXP2

= DDIZ_TXN3 DDI1_AUX N FAGE

5 DP2DDLTX N o ———————————"{ poi_TxP3 DP2_AUX_CPU_N

58 DP2_DDI_TX_PO — 528  eDP* Disabling and Termination Guidelines 03 A

58 DP2_DDI_TX_N1 —

58 DP2_DDI_TX_P1

58 DP2_DDI_TX N2 — o

58 DP2_DDI_TX P2 — o

58 DP2_DDI_TX N3 — v i e e
e — = e PP E13/00PS HEDODISE MISCO

58 DP2_AUX CPUP K p—— GPP_E15/DPPD_HPD2/DISP_MISC2 #-cp5

58 DP2_AUX_CPUN &K Sp——— GPP_E16/DPPE_HPD3/DISP_MISC3 EDP_HPD

NS GPP_E17/EDP_HPDIDISP_MISC4 =

DDI3_AUX_P.

58 DP2_HPD_CPU CK11 L_BKLT_EN
EDP_BKLTEN [GG77 VB0 T
(#543016) DDI Disabling and Termination Guidelines 1v_vecio 0P VDDEN [-GFr{ T BRI CTR

Port Strap Bnable Port pisable Port

DDPB_CTRLDATA | PU €0 3.3 V with 2.2-k
Port 1 - 45% resistor NC

Ra01 1 @ 24D9R eDP_RCOMP_CPU___ AM6

DISP_RCOMP

PU to 3.3 VIWith 2.2-K i CPU_DP1_CTRL CLK
EDP Port 2 | DDPC_CTRLDATA | 5% resistor 018 .03l BOM option CPUDPT CTRE DA ae P GPP_E18IDPPB_CTRLOLKICNV_BT_HOST_WAKE#

RA01 GPP_E19/DPPB_CTRLDATA

Ot 100 Qun (5420005601} G OPs CTRE DAY Ga#e-p GPP_E20/DPPC_CTRLCLK
55 eDP_TX_CPU_NO ———— WHL:24.9 Ohm (64.24R95.6DL) PO OPZ CTRE DATA G | or Eo1/DPPC_GTRLDATA
55 eDPTX CPU_PO &———
55 eDPTX CPUNT &——— ),
55 eDP.TX OPUP1 Q——— Table 9-1.  Pin Straps (Sheet 3 of 4) #566439 1 GPP_E23 STRAP G GPP_E22IDPPD_CTRLCLK
 £23.
55 eDP_AUX CPUN S vy DoNotSuft  TP402 @-—CNVI EN# GPP_E23/DPPD_CTRLDATA
55 eDP_AUX_CPU_P éé ggi Sigoia) Usagn Sampled oot = ORe b GPP_HIBIDDPF_CTRLCLK
P Gpp H17/0DPF_GTRLDATA
SYy—— External pull-up 18 fequired. Recommend 100K if pulled K G
Rising edge of | 9P 10 33V er 75K If pulled Up 10 35V, JWHISKEY-LAKE-GP
SPI10_tO3 RSmRare | This strap should sample HIGH. There should NOT be 22.00CPU.271
2 LBKLTEN g g 37 any on-board device driving It to opposite direction

55 EDP_HPD

55 LBKLT CTRL during strap sampling

55 EDP_VDD_EN This signal has a weak internal pull-dovin.

0 = Enable security meB<urES defined in the Flash
Descriptor. (Default]

Fiash Disable Flash Gescriptor Security (override]. This
HDA_SDO / Rising edge of strap should anly be asserted high using external

Pullms In ranutacianimgrdemg e TS
1250_TKEy Seouriky” | -echzPwkok oNLY. Pin Straps (Sheet 4 of 4) #566439

Notes:
L. The intemal pull-down s disabled after When
® nternal pull-doe Signal usage | Mhen, . i
% Th.sslgna\ s in the primary well. T T = CPU_DP2_HPD DP2_HPD_CPU
0= Port B is not detected, (Default) 3.0V Select | be @ |1 2 33V supply is 3.0V +/- 5%
L= PortBls detectad. o o
fevel

owENE K<<

Comment

GPP_E19 / :
89 eDP_RCOMP_CRY{ { —— DDRE_CTRLOATA/ | DP9 | Rising eage o

CNV_BT_IF_SELEC PCH_PWROK
T

R403 DP for Type-C Mux
Notes: Note: Tms sirap should enly be usen for specific 100KRZ1-GP
D¥acied 1. The intemal Pull-down is disabled after il LS brathery. ayateir
PCH_PWROK is high. External Duﬂ up s required. Recommend 100K
2. This signal I8 in the primary well Rising £dg2 of | This strap should sample HIGH. There should NOT be
This signal has a weak internal Pull-down, DSW_PWROK | any on-beard device driving It ta opposite direction
0= Port C is not detected, (Default) during strap sampling
Display " 1= Port C is detected. This signal has a weak internal pull-dovn.
Sﬂpng?:‘rémm Port & 'ﬂé:i:ﬁﬁﬂ Notes: 0/~ Master Atached Flash Sharing (MAFS) enabled
Debected The intemal Pull-down is disabled after (Default) o I
PCH_PWROK is high 1 = Siave Attacher Flash Sharing (SAFS) enabled reset circuit_20170814
2. This signal s in the rimary well. _ . ety
This signal has a weak iternal puli-down. GPP_H23 “Shanng Risiffedge 00l 1. The intemal pull-down Is disabled after RSMAST# R 3D3V_S5_PCH
0 = Port D Is not detected_ {Default) Mode de-asserts, /85|
2., This signal is in the primary well RTC RST

GPP_E23 / DisplaY | Rising edge of Port D iz detected.
DDFD_CTRLDATA | P00 | pCH_PWROK | Notes: Warning: This strap must be confi

etecter The internal pull-down is disabled after rsArs is dlsihlcd) if the aSPT or LPC RA05
[..2.,“’""’ ta 0’ (eSPLis 10KR2J-3-GP

the primary well RA406

This signal has a weak internal pull-down. -3 @
This strap shoul sample LOW. There should NOT be

vice driving it to oppasite direction o) CPU_DP2_HPD
Rising edge of | Buring strap Samp\ ing.
PCH_PWROK | motes: DP2_HPD_CPU
1. The internal pull-down is disabled aft l

PCH_PWROK i high. 3D3V_S5 PCH R

2. This signal is in the primary well. ==
This signal has a weak internal pull-down. ,
An external pull-up is required on this strap since 35.4
MHz XTAL Is not supported on the PCH. 75.27002.F7C
0= 384 XTAL frequency selected. (Default) RTC_RST.
1= 24MHz XTAL frequency selected

Reserved

Rising edge of
RSMRSTS

XTAL
Frequency
Select

Notes:
1. The internal pull-down is disabled after RSMRST#

de-asserts, BOLT L 0823
2. This signal is in the primary well

An external pull-up or pull-down Is required
PP Fe Risingcdacof | masmares o et ¥ W|stron Corporation
CNV_RGI_DT RSMRSTE =i : 1, Hsin Tai Wu Rd., Hsichin,

1 = Integrated CNVI disable. Ta,w, waen 231, Taiwan, R.O.C.

" CPU_(JTAG/CPU SIDE BAND)

e | Document Number o
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Main FUNC = CPU
3 wammsorn DDR4 ball type: Non-Interleaved Type
<> mavesoma
K» wasasorma @ courn soem noen g 0w e
s 2¢ | ooro _oaoooro oao 2080 snwmoRo s SoRi-GETEO Ba  Bom CleueR £l Ao —
o b seinon 50 BoRd ERuEoRs Can 8B, Saih Bonr ckenon i (AT
M_A_DQ[0:7] ] mn,pginnwz, ODRI-DQSDDRO DGZ1  DDR1_CKEDDDRI _CiEn o
SR émmn ém o e RS
oo o sy wscom
M A DO[24:31) 00! ——
o M_A_Do[8:15] P
— — 14 e m
M_A_DQ[0:7] om—1 e e
(om— —— o e —
— a S— DRO_ 1. M_A_DQ[48:55] ;AELW—mi
S e— HADQIS2:3%] oo cALG0T 1 o
I S — DDRH,‘:AA.‘DWW oo Casimor wso RS ——
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Figure 7-19. Routing Illustration for SVID Topology #575412

Figure above demonstrates Routing Iilustration for SVID Topology, each trace from CPU
to VR represents 3 signals: VIDSOUT, VIDSCK, VIDSALERT#.

SVID Signals VIDSOUT, VIDSCK, VIDSALERT#
VIDSOUT platform resistors | Rpul=1008, Rpu2=1009, Rs1=0Q, Rs2=102

VIDSCK platform resistors | Rpul=Empty, Rpu2=459, Rs1=09, Rs2=49.92

VIDSALERT# platform Rpu1=56%, Rpuz=Empty, Rs1=2200, Rs2=00

resistors

Platform resistors tolerances | + 5%

Route ordering When routing at minimum spacing route Alert between Data and Clock

12-3, Example of Processor Vcc_SENSE/Vss_SENSE Package Sensing

#575412
’m‘

Socke
R1
Vss Plane

ee Plane
Rz | R1-R2 100 ohm
calch resistors

Pack ing Rec ions

IMVP8/9
Contraller

Power Rail Sense Line R1, R2 Trace Impedance Trace Length Match

Vecc_SENSE /Vss_SENSE

500
Vcegr_SENSE / Vssgr_SENSE 1000 <25 mils
Veesa _SENSE / Vsssa SENSE
Veero_SENSE / Vsso_ SENSE[!] NA

:’.ﬂei’)oes not apply when rails are merged.
To minimize any stray noise pickup to the Vcc_SENSE/ Vss_SENSE lines
* Sense traces should be referenced to a solid ground plane
* Avoid crossing over plane splits
» Maintain 25-mil separation distance away from any other dynamic signals

— R1, R2 should be placed within 2 inches (50.8 mm) of the processor socket,
minimizing any potential error due to Vcc_SENSE/Vss_SENSE line resistance.
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6.4.1 PCH PCI Express* Device Down Guidelines

Figure 6-3. PCH PCI Express* Device Down at 2.5, 5, and 8 GT/s Topology
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Table 6-6. PCH PCI Express* Device Down Routing Guidelines (Sheet 1 of 2)
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Reference Plane BO, M1, M2, M3 MS/SL/DSL NA GND GND GND
sorriom
Break-Out Max Length BO MS/SL/DSL mm(mils) | 15.2(598.42) 15.2(598.42) 15.2(598.42)
P = M3 s mmimils) | 8(314.96) 8(314.96) | 8(314.9)
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Configurable GPIO Voltage

Except for all pads in GPIO F group and GPD group, all other GPIO pads support per-
pad configurable voltage, which allows control selection of 1.8V or 3.3V for each pad.

The configuration is done via soft straps.

Before soft straps are loaded, the default voltage of each pin depends on its default as

input or output.
e Input: 1.8V level with 3.3V tolerant.

* Output: defaults to ‘0, except for the following GPIOs which defaults to ‘1’ via a

~20K pull-up to 3.3V:

GPP BO

GPP_B1

GPP_B11 / EXT_PWR_GATE#
e GPP_B12/SLP_S0#

* GPP_H18 / CPU_C10_GATE#

A 1.8V device connected to these GPIOs must be capable of taking 20K pull-up to 3.3V.

GPIO pad voltage configuration must be set correctly depending on device connected to
it; otherwise, damage to the PCH or the device may occur.

- GPIO F group supports 1.8V only.
- GPD group supports 3.3V only.
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[Main Func = Audio
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@ El2912
7R JACK_PLUG_DET
Q 1 SLEEVE R
N BOLT L 0823
AZ5125-028-R7G-GP
Wistron Corporatio
75.05125.07D 21F, 88, Sec.1, Hsin Tai Wu Rd., Hsichih,
Taipei Hsien 221, Taiwan, R.0.C.
moat peaker/Universal Jack

Document Number ev

Fheet 29 of k]

Eletro-X




S 4 3 2 1
16 LAN_PCIE_TX P ;;;7
16 LAN_PCIE TX N _—
S NECERXN EEE 3D3V_LAN_S5 rise time must be controlled
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N VD10
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18 LAN_CLK_CPU_P 2227 3 LAN_MDIO_P.
18 LAN_CLK_CPU_N — 8 | AVDD10 MDIPO TAN_WDI0_N
AVDD10 MDINO ARV
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Main Func = LAN |

MDI
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31 LAN_MDIO_N
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31 LAN_MDI3_P
31 LAN_MDI3_N
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Green LED Status:
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Always Turn On: Network Connection exist
Turn Off: No network connection exist
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ain Func = USB 3.0 |
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Main Func = USB Charger |

P - - - ----

] ]
USB Charger Port1 1 2018.10.21
] 1 R3607 2 ! uss_ocox USB30_PS_VCC
5Y;88 T Do Not Stuff H b
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4
3
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<
N
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Do Not Stuff
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ILIM_SEL
A 10 USB3 _CHAR_2544 P R3614 1 P! 0R2J-L-GP USB3_CHAR_P
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CTL1
CTL2
CTL3

TPS2544RTER-GP T <
74.02544.073 I
2nd = 074.03524.0073 NON PS NON PS
USB_PWR_SHR_EN_L# 1 R3601 2 Do NotStuff CTL1 NON_PS NON_PS
5V_S50 CTL2 USB3_USB20_P R3610 1 2 Do Not Stuff USB3_NONPS_ P R3616 1 2 Do Not Stuff USB3_CHAR_P
- CTL3 USB3_USB20_N R3611 1 Do Not Stuff USB3_NONPS_N R3617 1 Do Not Stuff USB3_CHAR_N
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e
35 USB3_CHAR_P
35 USB3_CHAR_N éé §§
16 UsB3 UsB20 P §§ ;g— Device Control Pins
16 USB3_USB20_N _—
CTL1
(EC control) CTL2 CTL3 ILIM_SEL The following equation programs the typical current limit: s
50,500
Z pp (A = =
cbp 1 1 1 1 S (Rppps e (K2 +0.1)
DCP Auto
24 USB_POWERSHARE_VBUS_EN» » > 0 1 1 X Rium_xx corresponds to either Ry im_m or Rium_ o @s appropriate.
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Table 4. Rise Time Values
G RISE TIME (ps) 10% - 90%, Cy = 0.1 pF, Cjy = 1 pF, Ry = 10 2"
(pF) 5V 33V 18V 1.5V 12v 105V 06V
o 149 112 77 70 60 56 42
220 48 388 236 208 173 154 103
470 968 673 401 342 289 256 169 °|
1000 1768 1220 il 608 505 445 286 /
2200 3916 2678 1554 1332 1097 949 627 vcc S T VCCPLL
4700 8040 5477 3179 2691 2240 1964 1249
10000 16520 11150 6410 5401 4430 3933 2526
(1) TYPICAL VALUES at 25°C, Vgias = 5V, 25 V X7R 10% CERAMIC CAP
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fain Func = ADT Inpuf
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HDD_SATA_RX_N11, C6030 1 CDORU25V2KX-3DLGP HDD2_SATA RX CON_N m—————— %

} ool DEVSLP 4 R6002 24 HDD DEVSLPR
HDD_SATA RX P10 ceoat 1 || CDOYW25V2KX-3DLGP HDD2_SATA RX_CON_P. H Do Not Stuff’ 1

[

HDD2_SATA_RX_CON |
_RX_C

l_zm.,s_,m_g;@,.m, wsraciin

HDD2_SATA_TX_CON_N/
HDDZ SATA_TX_CON_P.

F0320.0020
ACES-CON20-37-GPU L4

2018.06.29 2ND=20.F2480.020

HDD ESD T

HDD2_SATA_TX_CON P
FDDZ SATA_TX_CON N
Layout Note: HDD2_SATA_RX_CON_N
0 FDDZ SATA-RX_CON-F
Place near HDD2 — HDPp_FFC
HDD DEVSLP_R
D6001
ik 2 Close to HDD1 5V_HDD_S0 $ 2
I} FDD_SATATX PTT 1 10 HDD_SATA TX P11 FFS INT2 Q 1
1
HDD_SATA_TX N11 2 9 HDD_SATA TX N11 018 .
HDD_SATA_RX_N11 HDD_SATA RX N11 z 9622 B oorersn
_SATA RX_| 4 7 X g
Do Not Stuff|
HDD_SATA RX P11 5 6 HDD_SATA RX P11 2ND = 020.K0158.0012
o Not Stuff
Do Not Stuff
oY
0628 change to commond part
V.80 5v_0DD_S0
. 0DD_SATA TX P12 pg it st oD ceors o0 s mx con
i 833’2%2’;;’%;;; 1 Reoo3 2 i 2 ODD_SATA TX CONN b0 1_ceota ODD_SATA TX N12
D et ODD_SATA RX P12 @ ODD_SATA RX CON_P ODD_SATA RX CON_N @ o 1 o0 D sata rx 12
16 ODD_SATA RX_P12 2018.10.21 SATA RXCE12 00 Not Stff D%m Ceot1  ODD_SATARX CONP _SATA RX CON.! 0d 1_C6010 ODD_SATA RX !
16 ODD_SATA_RX_N12 B — - - _ODD.] R6004 1 |[ 2 - 00D ] i 1T™"Do Not Stuff
SATARA ce018 Do Not Stuff
o Not Stuff ceoto >
16 SATA1_ODD_PRSNTH » ) p—— Do Not Stuff
obp 2
Lo ~| obD 5{foDD_s0 t 2 ¢ 5V_ODD_S0
5 TA_ObD_DA% C 1 TRE001
- —18 @
Do No} Stuff
Do Not Stuff BOLT L 0823
; )
ODD_SATA TX CON_P [
—ODD_SATA_TX CON N 1 8 = AFTP6001 Do Not Stuff
—ODDSATARX CONNT— {ij AFTP6002 Do Not Stuff = CN
—ODDSATA-RX-CON-P— 4 AFTP6003 Do Not Stuff » '
“SATA_ODD PRSNTER 1 {j AFTP6004 Do Not Stuff SATA IF_HDD, e
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ain FUNC = WLAN

BT
21 BLUETOOTHEN H—m—

16 BT_USB20_N e —
16 BT_USB20_P _———

WLAN

CLK_PCIE_WLAN_REQ# {—
18 WLAN CLK_CPU N
18 WLAN_CLK_CPU_P]

16 WLAN_PCIE_RX_N10
16 WLAN_PCIE_RX_P10
16 WLAN_PCIE_TX N0
16 WLAN_PCIE_TX_P10;

CNVI

19 BT_PCMFRM_RSTN
19 BT_PCMOUT_CLKREQO
18 PULSAR_38P4M_REFCLK —
20 CNVRGIRSP (—
1520 CNVRGIDTR )
20 CNVBRIRSP (—
20 CNVBRIDTR )

21 CNV_WT_CLK_DP

21 CNV_WR_CLK DP
21 CNV_WR CLK DN
2

21 CNV_WR_DN1

Others
1824 SUS_CLK O

4 CNVIEN#
17,24 AUX_EN_WOWL.
17,1824 JI03_PCIE_ WAKE# < (<

21 WIFLRFEN & o
17,26,31,62,63,7691 PLTRST# CPU Do

CPU WLAN
GPP_F8_RXD COEX1 UART TXD
GPP_F9_TXD COEX2 UART RXD

GPP_FO_BLANKING COEX3 STANDARD PIN

3D3V_WLAN 1@ AFTREITS
PLTRST#_CPU 1 FTP6108
BLUETOOTH EN 1o Beresiiz
WIFI_RF_EN 1 Berps110
CLK_PCIE_WLAN_REQ# 9 \FTP6109
BT_USB20_CON_N T Barreerit
B2 SOR P T thrteetia
J103_PCIE_WAKE# 1_gAeis
1)
R6125 1 CNVA,_2 ORSJS:GP
{ 3D3V_WLAN 303y _S0
303y S5 6101
non CNVI
5] our H R6124 1 2 Do Not Stuff
CNVIEN#  Re110 @ 1_Do No cswozi 4 py GND[3 6106 - TS T T TR
DY SCAD7UBDV3KXL-GP. = oc# pT—x =~ SCD1U26V2KX-1-DL-GR=_ C6105 SCD1U16V2KX-3DLGP
@ T | @®SC10UD3VaMX.Df qq @
Do Not Stuf
Do Not Stuff
R6101: 2nd = 074.22811.009F 2018.10.05
Do Not Stu
DY Q6102
CNVLENAR @
L_ov
= T,]0  wianew
AUX_EN_WOWL R s @
Do Not Stuff
Do Not Stuff
2ND = 84.07002.131
3rd = 84.07002.W31
3D3V_WLAN WLANT
| [ 77 L
t 3_3VAUX 3 CNV_WT_CLK_DP
3 3VAUX RESERVED#73 [77 TRV-WTCIR-DN
X—gg"| RESERVEDA#T0 RESERVED#71 —
X—55-| RESERVED#68 CNV_WT_DPO
PULSAR_38P4M_REFCLK X—54~| RESERVED#66) RESERVED#67/2ND_LANE_PERN1 TRV _WT_DNO
GPIOO_NFC_RESET#/MGPIO7 ~ RESERVED#85/2ND_LANE_PERP1
X557 NFC_I2C_IRQ/MGPIOS: CNV_ WT DP1
NFC_I2C_SM_CLK RESERVED#61/2ND_LANE_PETN1 TNV WT DNT
WIFLRE_EN R X35 NFC_12C_SM_DATA RESERVED#59/2ND_LANE_PETP1 —
BLUETOOTH ENR W_DISABLE#1 JI03_PCIE_WAKEH#
PLTRSTR CPU RESERVED#54W_DISABLE#2 PEWAKEO# CIK PCTE WIAN REQE
SUS_CLK R6117_1 8 smorzce USCIR WIAN PERSTOY CLKREQ#
USCLK_32KHZ T WLAN_CLK_CPU N
f - %0 coExt REFCLKNO{ TAN-CIR_CPUF
i | X—34] COEX2 REFCLKPO{ 35 —
H 2018.09.07 { %277 COEX3 3 WLAN_PCIE_RX_N10
i § X—32CLINK_CLK PERNO 3 TAN-PCTERXPTO
: { %35 CLINK_DATA PERPO [3g . R - ———
@ CNV_BRI_DT_R X —357| CLINK_RESET GND 37 WLAN_PCIE_TX CON.N | Cc6107_1 @ SCD1U16V2KX-3DLGP. WLAN_PCIE_TX_N10
CNV_RGI_RSP R6120 1 22R2)-2-GP. CNVRGL RSP R RIS FETNO 735 CAN_PCTE_TX_ CON_P % C6108 1 SCD1U16V2KX-3DLGP L_PCIE_TX_PT0
CNV-RGI DT R UART RTS PETPO |33 + ¥
@ UART_TX IGND h mave o C6107/C6108 close conn.
CNV_BRI_RSP ! y CNV_BRI_RSP_R CNV_WR_CLK_DP
ais Ret2s 1 22R2)2-GP — UART_RX SDIO_RESET |5 FIWRCIR DN
0l X—7g| UART WAKE SDIC_ WAKE |55 —
IIf GND SDIC.DATS -7 CNV_WR _DPO
BT_PCMOUT_CLKREQD X LED#2 SDIODAT? 5 TRV-WR DN
PCM_OUT SDIOLDAT1 (3
BT_PCMFRM_RSTN X—15-| POM_IN SDIO_DATO |77 CNV_WR_DP1 ]
PCM_SYNG SDIO_CMD RDNT
3D3V_WLAN e PCM CLK SDIG.CLK =
X—4| LeDA D BT_USB20_CON_N
R6121 ? 3.3VAUX USB D (5 BT-USEZ0 CON'P Do Net Stuft
2 1 BT_PCMOUT_CLKREQO 373VAUX NGFF KEY E 75P USB_D+ | —— EL6101
i —— GND BT_USB20 N
Do Not Stuff NP2 np2 et BT_USB20_P
2 R8122 4 1 pcMFRM_RSTN SKT-MINIG7P-26-GP (] Do Not Stuff @
@71K5R2F-1-GP 062.10007.0511 Do Not s«qg
DY
1 Re104 2
Do Not Stuff
3D3V_WLAN 3D3V_WLAN
RE114 R6115
10KR2J-3-GP 10KR2J-3-GP
R6109 o @ R6108 o
wirL R en e, wiFLRe_En R BLUETOOTH BN Brow,  sueroomens
O0R2IL-GP O0R2IL-GP
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Main FUNC = WWAN

4| 19,2124 WWAN_DB_DET# L ¢

24 INT# ITE8010 S KYO'CO'\@?;
24 CLK_ITE8010 D [l Ll bt X .
24 DAT ITE8010 ' close tF_\i\COI\'J,<8mllS a
WWANR_PCIE_TX_P [£6202 1 k@ samumvmx.amep WWAN_PCIE_TX_P_C 33 g
WWAW_PCIE_TX_N_£6201 1 SGDTUT6V2KX-3DLGP WWAN_PCIE_TX_N_C 32
! . 31
— -
WWAN | WWAN _PCTERX P 30
WWAN_PCIE_RX_N
1.2018.10.05 _ _ JWANPCERX] 20 5
16 WWAN_PCIE RX N dde el  Sube =
16 WWAN_PCIE_RX_P WWAN_PCIE_CLK_P 7 5
16 WWAN_PCIE_TX N WWAN_PCIE_CLK_N %6
16 WWAN_PCIE_TX_P 2018.08.14 25 5
WWAN_USB20_P R6202 1 Do Not Stuff WWAN_USB20_P_R 24 =
WWAN_USB20 N | R62031 Do Not Stuff__ WWAN_USB20_N_R 23
22
18 WWAN_CLKREQ_CPU N { { { ———— Do Not Stuff 1 WWAN_PCIE_ WAKE N 1
18 WWAN_PCIE_CLK_P g— TP6201 WAN.CLKREQ_CPU_N 0
18 WWAN_PCIE_CLK N _ PLTRSTECPU 9
3 S S g 5 3
WWANfD@iDET# 5?62011 2- 018,10.21 WWAN_DB_DET# R 7
16 WWAN_USB20_N éé ;g— WWAN_BB_RSTE 3 Do Not Stuff 1
16 WWAN_USB20_P - WWAN_GPIO_PERSTH ¥ T Eal=
_GPIO_] b = =
CLR fPEROT s
J B
17,26,31,61,63,7691 PLTRST# CPU > > >— A, 25
h —
i > 10
i *—s
AN UL PWR BN A8 . 09.. 07 B
! — — ==L A =
i 7
i2018.08.02 | 5 "
3Dav_£5 5=
7 —
? =
—
il —
36
|
WWAN1
, b 020.K0346.0034 A
—— > > > WWAN_FULL_PWR_EN_R 20 = WWAN

>> WWAN_BB_RST# 21

> > > WWAN_GPIO_PERST# 20
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in Func = M.2 SSD |

303V s0 a03v_s80
I
2018.10.05
Re302 1 2 oot su
@
Re 1 2 dovawswn | 497 887 887 28 237 UMMY>-|<DUMMY>
ga-Llge gL giLl8g 517 _caste
e " Jet o Ja el Je g
g % 2
H s T =% 2018.08.02
M.2 PCIE/SATA FOR BOLT 2 oamiDUMMY - SDUNMY H
ol 3 qmY> <DUMMY> H |
g 333 2
16 SSO_PCIETCNIB g
16 SSD_PCIE_RX_N16 SSD M.2 CONN 303V._S0
S $ 54
16 5D PCIE TX P15 S . o1 |
i SSOPEERCHS —— res
7
16 SSD_PCIE_TX P14 L anD s
i Sobde it o
16 530 PCIE RX P14 N 285D, PEDET
16 SSD_PCIE TX P13 X D 0 cLk_crup 4
B BEERTE 333 f= rercil S —
16 SSD_PCIE RY P13 $5% = S REFCL & m
1 SRR - = 00 i sso samncoonrts o % cospma sara poe  scomuoocpee ssorce e
5 PERPOISATA At = & 5
Py % PERNOISATA A : SCOROVEIAZ.GE 2018.08.07
18 sspoucon 333 B % e — 550_POIE_RX W16
18 S0 ¢ 301 X PETPOISATA B masiamal
To Gk POEMMEREQ {4 S5D_DEVSLP R 2 wsara Debste R X3 PETNOSATA B+
Do TS | 0 57— 550 o n oot 715~ 1 Tl G SaTa Poe_sconuovzce S50 POIE TX P15
mgatans S 45 s ol it s v Al fom PERPT Seo-pereTeons | 53170 SATA POk ~SCDRUTOVACEG & 5
B PERNT |
B—— % o 2 — 550_POIE_RX_PIS
161627691 PLTRSTE CRU T X PEP? e
% TSI T e o il
il N T— = A — Ercoones % 6313 m2 saTA PCE_ScozuIOvZRX2GP S5D_PCIE_TX_P14
1o e oeves & s =t fom reree SO Do } 5374 W2 SATA"PCE—SCDSUIOVSIOCS G SSDPCTE-TX N
64 M2_PCIE_LED# LK< * GND g SSD_PCIE_RX_P14
PETNZ SD_PTIE_RX_NTZ.
24 ssD_scp# 3> PETP2 = ————
| N0 31 sso ok ncconeia 1 i oosrsma saapoe scozuiovaczoe SSD_PCIE TX P13 |
3D3V_SSD g ;E::; _PCIE_TX_CONCY 6316 M2 SATA PCIE SCD22U10V2KX-2-GP SSUPOIE TR
Table 48, Socket 3 SSD Pin-Out (Mechanical Key M) On Platform = o —— ' 550_PCE_RX P13
*—2H Note PEM: SSUPOERIRT
t 3 3vA PEP SRR
AKX —
B s e
e v
SR SKT-NGFF75P-202-GP-U.
| Table 13-11.SATA / PCI Express* Gen 2 and Gen 3 Capacitor Values
fel
= " PCI Express* PCL Express* PCI Express* PCI Express* Gen
= GuAgHOn Gen 2 Only Gen 3 Only SATAONY, Gen 2/ SATA 3/ SATA
»_| Processor Tx 100 nF 220 nf 10 nF. 100 nF 220 nF
Processor Rx None None 10 pF2 None Nene?
Notes:
1. Design Constraint: Far PCle anly application, refer to the PCle guidelines for detals,
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 PCIe* Gen 2/ SATA multiplexed configuration, motherboard Tx joihc: o 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 mnﬂguralmn OthErbgard T requires & 230 nf AC capaditor nd
NO AC capacitor is required for motherboard Rx channe OES NOT support DC coupled ODDs / Devices.

5. Design Constraints, Required: Refer to the Chapter 3, “Lev\em Biferentinl S1aN8ls Detigh Gu HEINER:" along with the
additional guidelines in this section for all design optimization guidelines.

6. Design Constraint: For PCIe* lane that needs to sUppOrt either PCIe* Gen2 d r PCIe* Gen3 devices, follow the
PClo® Gon 3/ SATA multploxed configuration. motherboard Tx requires o 220 nF AC capaitor dnd NO AG Eapacor 1o
required for motherboard Rx channel. This option DOES NOT support DC coupled 0DDs / Devices.
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bulder

|[Main Func

Power BTN

NONE FINGER

PRINT  # Eff

Q6402
unobtrusive

5v_s5

Power button

2N7002K-2-GP
SYS_LED_MASK# c
PWR_BD_DET# ) PWR1
D PREe PR LDk R § Pk Lo =
PWR LEDH s @ N C L LEDH | R6410 1 422R2F-2-GP _LED# C
- EC6405 :L RN6401
84.2N702.J31 RN2416-GP Do Not Stuff up cLsion 4 (OB ID-OrOSEF T
24 PWRLED# >>) 64121 R 084.02418.0011 DY &gy RBC_PWRBTNF 2 | 3 REC_PWRBTNA T
Do Not Stuff  Non-unobtrusive 1 SRN100J3-GP 1
2021 PWR_BD_DET# << < = g2 | od 3D3Y_AUXS T
2492 UDCLSIO¥  <<< - SEINEE o coNe21GP
5 24,92 KBC_PWRBTN# << < ECe403 2 g 2018.07.25 1 AFTPB403
@3 epeant o Sy s 020.K0002.0006 _| @
L, b closec z o« Dy - Ca‘m?n'd 020.K0238.0006"
2 | scoutevalxanLee
s For EMI Reserved 5 1
1 KBC_PWRBTNA C £ L L L oA ss g oDelasut
= = LID CLOSE# C EC6401 h‘rﬂ\ 2_Do Not Stuff W = = = = TOSER T 1 ®  AFTPotol
[ Layout note: = AFTPG404
= PWR_LED#_C
AZ5125-025-R7G-GP G6401 pl. to butftom @; AFTP6407
75.05125.07D G to tod © @ AFTPE408
i
018.10.3
[Main Func = Battery LED i
Low actived from KBC GPIO Re4081 Do Not Stuff 5v_85 Y
[Non-unobi¥a8fe . &
420 =
24,32 SYS LED MASKE 335 CHG_AMBER_LED# 6 CHG_AMBER_LED# Q B
im TE @ AMBER_LED_BAT Re407 1 @ ear aweer
SYS_LED_MASK# 24T 15 SYS_LED_MASK# 499R2F-2-GP
BATT WHITE LEDR Q3 | 4] 4 BATT_WHITE_LED# RN2416-GP - ecesn
24 CHG_AMBER LED# » > > ;JJWK o 084.02418.0011 é)owmsm«
A of
75.27002.F7
o ‘unobirusive c
2 —_— LEDY
24 BATT_WHITE_LED# > > 600 1 7] Do Mot St
A o i 4 T
I3
2 X F
LED-YW5-GP
Vel 083.1212A.0070  _|_
2nd =083.00327.0070 =
8
BAT_WHITE

RN2418-GP

084.02418.0011 ECC 01 “
e Battery LED2
T SATA HDD LED TR
Main Func = HDD LED LOW actived from PCH GPIO
3D3v_s0 3D3V_S0
R6403
10KR2J-3-GP
24 MASK_SATA LED# > ) . -| by
R6411 R6415 =
16 SATALEDE > 10KR2J-3-GP Do Not S‘V\‘}(ASKﬁSATAﬁLED# Q6401
° 63 M2_PCIE_LED# < < = SATALEDE 1] - BATT_WHITE LED# ’
3 SATA_LED# D s
M2_PCIE_LED# ﬁJ_J 75.BAT54.07D PJA138KA-GP
@ 2nd = 75.00054.R7D 084.00138.0A31
AR 84.05067.031
Main Func = M-BIST
Do Not Stuff
2
3D3V_S5 @
Q6407 @
PCH_RSMRST# F CHG_AMBER_LED# Q
Q64078 =
& @ — gl
6414 R6404 100
Do Not Stuff 1MR2F-GP DDTA144EUA-7-F-GP
oY BOLT-L R6413
1 ) 150R2F-1-GP
EC_D_INHIB LTL 8 Q640! BOLT-L
LMBT3904LT1G-GP
84.T3904.H11
17,24 PCH_RSMRSTA > > w acav N g gRY, BQU: (LE—B =
24 EC_DINHB > D> Do Not Stuff " KBC_PWRBTN#
P C, C6405
244344 HW_ACAVIN » > p— Do Not Stuff == SC2D2UdD3V2MX-DL-GP
A T & .
QET-L
2018.08.23 BOLT L 0823

M-BIST(Mainboard Built-In Self Test)Check if
MB is damage while press power button.
There is a LED willlight up to indicate the MB
is damage by

88, Sec.1, sict
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|[Main Func = KB|

24 CAP_LEDH R D > >

Keyboard Backlight (Reserved)

5V_S0

+5V_KB_BL

24 KSI[0.7]

DD m—

24 KSO[0..16] < { < e

20 ke_DET# <<

19 k8_LED BL DET <<<

24 KB_LED_PWM > > >

F6501
4

KBBL
POLYSW-1D1A6V-9-GP-U

69.48001.081

KB_LED_BL_DET

C650KBBL

S "scotutevakx3c

R6507
KB_LED_DET C

Interna! Xczyboard

Connector

CAP_LED

31
1

%2t

3

AFTP6541

0

t Power Consumption:

1 K?QAL\
51KRZ)1-GP.

o510
Re508
Tookro BB a5

2
g

yms 10N 0g

285mA max.

KB_LED_PWM

KBBL
KB_BL_CTRL# =
o]
ACESCON4-9
020.K0298.0004
2ND=020.K0311.0004

LGP-U 5
——©

AFTPB501

Q6501
PJA13BKA-GP

CAP LED Control
LOW actived from KBC GPIO

5v_S0

CAP_LEDH R

, RE513 @

CAP LED_Q

CAP_LED

RN2418-GP KR2)-1-GP
084.02418.0011 C6506

Do Not Stuff

T

AFTP6561

AFTPB560

AETPB559

AFTPB357

AERRARERRARERRARER

Al
AFTP6537

ACES-CON30-29-GP
020.K0254.0030

2nd = 020.K0274.0030
3rd = 20.K0750.030

|[Main Func = TPAD |

24 TP_EN#

>

24 CLK_TP_SIO
24 DAT_TP_SIO

20 12C0_SCL_TCH PAD >
20 12C0_SDA_TCH_PAD < 3

324 TP_WAKE KBC# << <
2 PTRDISE  >>)

3D3V_S5

3D3y_S0

R6502
1 @
Do Not Stuff

TP_VDD Discharge Circuit

NON TP

WAKE

TP_ON#(GATE

C6502
SCD1U16V2KX-3DLGP

R6504
TP_EN#

084.03415.0031
P_WAKE

PRELGE 1o ows care TP_WAKE

TP_WAKE

Support PTP

CLK_TP_SIO

2N7002K2-GP

84.2N702.J31

2ND = 84.07002.131
4.07002.W31

PS2

DAT_TP_SIO

TP_VDD

12C0_SCL_TC!

H_PAD

T2C0SOA_TCHCP)

)

12Cc

12C0_SCL_TCH_PAD

4 10N 0g
£05903

3D3V_S0

Q6204 G

e
@ Do Not Stuff
¥ Do Not Stuff

Need to check if it is Active High or Active Low
and check if there is PH on TPAD side.

TP_VDD

TP side has pull high

Re511

TP_WAKE KBC# 1

Precision Touch Pad Connector

Pin number

Pin name

o

2
dOEXOZAIINIA0S &

RN6503
SRN2K2J-1-GP

Plwake., .

12C0_SDA_TCH_PAD

12C1_SDA R

TZCT_SDAR
TZCT_SCLRK

TP_WAKE_KBC#
PTP_DTSF,

TPDATA_C

TPCLK_C

1

VDD

DAT (I2C)

CLK (I2C)

GND

ATTN

AFTPB531
ACES-CONB-66-GP

020.K0151.0008
2ND=020.K0255.0008

)
thrrpesag

AFTP6526

GPIO

DAT (PS2)

CLK (PS2)
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5 4 3 2 1
e
ain Func = IO Connector
USB 2.0
USB2.0 CARD
16 USB2_USB20_N
16 USB2_USB20_P v S5
i |0BD1
R6604 1 . DY o @ Do Not Stuff ) 22 —E® °
16 CARD1_USB20_N —— 3D3V_S0 .‘23=
16 CARD1_USB20_P T — EL6601 5
CARD1_USB20_N 4 CARD1_USB20_CON_N +RTC_VCC A=
CARD1_USB20 P 1| ]2 CARD1_USB20_CON_P s
) 4=
68.01012.20B USE ENZ =1
FILTER-4P-1 @GP-U TUSB_OCI# =
R6605 1 . DY Do Not Stuff & e s =
21 10_DB_DET# <KL TUSB2_USB20_N_CMC
USB2.0 2EEE20NACH u
CARD1_USB20_CON_P =
19 10_DB_DET# GPPG5 < < < — — =
Card Reader SD3.0 _USB20_CONN =]
Y OR2J-2-GP SD_READ MODE# R =
20 SD_READ_MODE# » » > NG St <0 DE DETF R — =]
: R2J-2-GP [ | ~
| Do Not Stut : 21 =
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%‘unc = Debug|

Debug Connector
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Func = Free Fall Sensor

12,13,1856 PCH SMBDATA <K ——
12,13,18,56.90 PCH_SMBCLK LH»r—

18 FFS_INT1 {{{——
20 FFs_INT2 (K —

60 FFS_INT2.Q {{{———

3D3V_S0 3D3V_GSEN2
11ua 7004
ettt | near pind

1 _R7004 2

[}

! !
H Do Not Stuff 1
1..2018.10.21 1

e

The slave address (SAD) associated to the LNG2DM is 010100xb. The SDO/SAOQ pad can
be used to modify the least significant bit of the device address. If the SAQ pad is connected
1o 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.

Free Fall Sensor + G Sensor

dO-XWEAEQINOLO:

VDD

PCH_SMBCLK

VDD_I0

GSENSOR_CS

3D3V_GSEN2

FFS_INT1

FFS

PCH_SWEDAT/

L/SPC
SDA/SDI/SDO

e e e ————-—
2018.10.21

1 R7007_2 GSENSOR |

Do Not Stuff

feed T~ SHeSk™CPIO with SW

FRS R7010
100KR2J-1-GP

FALL_INT2

< ol
5V_S0 7001
1} eN7002KDW.-1-GP
2 [715.27002.F7C

R7014 N
Do Not Stuff

FFS_INT2.Q
HDD =

DO/SAQ

[NGZDMTRGP

074.LNG2D.00BZ

no via, trace, under the sensor (keep out area around 2mm)

stay away from the screw hole or metal shield soldering joints

design PCB pad based on our sensor LGA pad size (add 0.lmm)

solder stencil opening to 90% of the ECB pad size

mount the sensor near the center of mass of the NB as possible as you can

FFS_INT2

2018.3.24
remove

R7011
S fiRzr1cp

Venrer suggest,reserve to prevent error trigger

(1) Keep all signals are the same trace width. (included VDD, GND).
(2) No VIA under IC bottom.
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|Main FUNC = CONTROLLER|
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TYPEC CONNECTOR]
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Main FUNC

VRAH

FBA_CMD6
FBA_CMD11
FBA_CMD10
FBA_CMD7
FBA_CMD9

FBA_CMD2
FBA_CMD4
FBA_CMD3
FBA_CMD1

FBA_CMDS8
FBA_CMD12
FBA_CMDO
FBA_CMD15
FBA_CMDS

FBA_CLKOP

FBA_CLKON
FBA_CMD14

FBA_CMD13

8018Y

oy

1D35V_VGA_SO

FBA_VREFCO

VREFDU_RC™"A10
VREFDT_RC 10

FBA CMD6 K4
HE

K5

J5

FBA_CMD2 G

g

HIO

FBA_CMD8

G

L
T__FBACMDS L2
FBA CLKOP__ J12
JiT
T__FBACMDTE 3

FBA DQMO D2,

ol
FBA_DaMm2 X pr3]] DBI#
2

39 FBA_CMD13

FBA SENO __J10

FEAZQU___ 113"
79

FBA_WCKO1 D4
n D5

Lhgy

FBA WCK23 P4
FEA_WCKZ3#_P5

dO-L-TZ L

VRAMIA

OoPS

Frame Buffer Patition A-Lower Half

1D35V_VGA_SO

20170206, N17 vendor recommendation
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%Q £0180
10184
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dorl-deuiee

dOL-XNZNQSA0Z8OS

Q8101

2N7002K-2-GP

84.2N702.31

2ND = 84.2N702.031

3rd = 84.2N702.W31
Description

OPs

79,82 GPIO10_FBVREF %% >J

FBVREF Termination

Type. FBVREF% | Voltage | GPU_GPIO1(

Un-termination 50% 0.749V High

Termination 70% 1.0617V Low

VREFC  VPPINCHAS
VPPINC#US
VREFD
VREFD

H5GQ2H24AFR-T2C-GP
72.05224.A0U

20170206, N17 vendor

Normal(MF=0)

VRAM1B. 2082

36176338

recommendation

FBA_EDCO

FBA_EDCO
FBA_EDC1
FBA_EDC2
FBA_EDC3

Vendor suggest remove

FBA.DQMO

20170207 layout swap request
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asiA7 - OPS
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11/A6
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BA1/AS
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FEAD:
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78,81
FBA_CMD10
FBA_CMD7
FBA_CMD6
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i
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T

DBI2#
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> FBAD[.31] 7881

FBA_CMDO
FBA_CLKOP

1D35V_VGA_S(

1D35V_VGA_SO

FBA_VREFCO
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FBA_DQMO
FBA_DQM1
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Place clos= VDD ball

1D35V_VGA_SO

2018.09.04
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3 o
= 3

2
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Pﬁce’(?lﬁs'e'\?ﬁﬁﬁaﬂl’"""
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)
)
)
)
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VREFC  VPPINCHAS
VPPINC#US
VREFD
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H5GQ2H24AFR-T2C-GP

72.05224.A0U 20170328

20170206, N17 vendor recommendation

Mirrored(MF= 1)

VRAMZB.

FBA_D24
ABIAT
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A10/A0

OPS

, Véndor suggest remove

=< > FBA_D[0.31]

78,81

20170112 layout swap request
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cs#t
CAS#
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FEA_CLKON
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FBA_CMD13

FBA_SENO

Kt
CKE#

DBIO#
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78,81
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S
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1035 VGA_SO-z
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1KR2J TGP
FBA WCK23
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FBA_WCKO1

SEN
Q
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WCKO1 FBA_EDC3

Pa

OPS

FEA_WCRUTE

P5 K23

FBA_WCK23
FBA_WCK23#
FBAWCKO1
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K234

H5GQ2H24AFR-T2C-GP
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Place close VDD ball

1D35V_VGA_SO

80180
1
1180

499 m@muos
aa-xm@muos

Place close VDDQ ball
1D35V_VGA_SO

81180
1
61180

m@muos
aa-xm@muos
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2018.09.04 !
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Frame Buffer Patition A-Upper Half
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o
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€8205”
20170206, N17 vendor recommendation = =

R8203,
549R2F-GP.

FBA_VREFC1

20
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1D35V_VGA
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8
2

lace close VDD ball
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=
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J o) il e AT 8217
7981 GPIO10_FBVREF % % 5. A 2 oy @S T@S T@S T@

o
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3 3
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Type FBVREF% | Voltage GPU_GPIO10 IV Place close VDD ball Place close VDDQ ball
V_VGA_S0 1D35V_VGA_S0

]
1

FBVREF Termination

dO-XWEAEAINOLOS
SC1U6D3! IMX-GP

Un-termination 50% 0.749V High

Termination 70% 1.0617V Low
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aa-xxy\@muos
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FBA_VREFC1 FBA VREFC1

———————————— | VREFC  VPPINC#AS ————————— | VREFC  VPPINC#AS

VREFDZ NG VPPINCHUS VREFDENC ™ ) VPPINC#US
VREFD —VRE VREFD

VREFD VREFD ]

H5GQ2H24AFR-T2C-GP H5GQ2H24AFR-T2C-GP
72.05224.A0U 20170328 , vendor suggest remove 72.05224.A0U 20170328 , vendor suggest remove

20170206, N17 vendor recommendation
20170206, N17 vendor recommendation
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RT8812A/RT8816A For NVVDD
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PEX_VDD
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20 DGPU_PWR_EN
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85,86 1D35V_PGOOD D —

8687 1D8V_AON_EN &

 —

8587 PWR_VGA_NVVDD_EN K

79 1D8V_MAIN_EN
86,87 1D8V_MAIN_EN_R
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86,87 PWR_VGA_GDDR_ENE

From PCH GPIO

@ Turn ON/OFF 1V8_AON

3D3V_S0

c8807
e ettt Usg02 @® SCD1U16V2KX-L-GP
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3D3V_S0

R8806
3K3R2F-2-GP

OPS
@

1D8V_AON_S0

C8806
:E@ SCD1U16V2KX-L-GP
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KBL-R U42 Bulk Decoupling Example

Bulk Decoupling Locations

Example

Notes

Vee Power Plane at VR output

2x 220 uF (@4.5mO ESR)

Placed at primary side near to VR output

1x 220 uF (@4.5mO ESR)

Placed at backside side near to VR output

Vcegr Power Plane at VR output

2x 220 uF (@4.5m0 ESR)

Placed at primary side near to VR output

Vppq Power Plane at VR output

2x 47 uF 0805

Placed at primary side near to VR output

Vceyn Power Plane at VR output

2x 47 uF 0805

Placed at primary side near to VR output

Vcega Power Plane at VR output

2x 47 uF 0805

Placed at primary side near to VR output

Vccpy, Power Plane at VIPOA VR
output

1x 0.1uF 0402

Placed at primary side near to VR output

Notes:

1. These examples are based on 1MHz switching frequency VR with bandwidth of up to 250kHz.

2.  Bulk decoupling is not a “requirement” but recommendation only. It is an example of VR design/VR
bandwidth. Customer should work with respective vendor to validate their VR & bulk decoupling designs
to ensure the electrical requirements are met.

KBL-R U42 Decoupling Requirements (Sheet 10of 2)

Demain | Backside cap

Primary side
cap

Placem:

quideline

Vee 7 10 uF 0402

2
0402 or 0201

mendation of 0201

Pisce on secondary si0e, undermenth the package

Rafar to disgram in Note 3 balow for placement

9x 22 uF DEO3 | Place as close to the package

Bx 47 uF 0BOS
(8.3v)!

as possible

Veear 12x 10 uF D402

14x 1 ur
0402 or 0201

Place on secondary side, underneath the package

7x 22 uF 0603 | Place as close ta the package

3x 47 ur 0BOS
(6.3v)

as possible

Vecen 7x 10 uF 0402

7x L ur
0402 or 0201

Flace on secondary side, underneath the package

6x 10 uF D402 | Place as clase to the package

as possible

Vecio 4% 1 UF 0402 | Place &s clase ta the package as possible
Vooo 4x 10 UF 0402 | Place as close to the package as possible
3 x 22 uF 0603 | Place as close to the packege as possible
Vooqc 1 x 10 uF 0402 | Preferred ta place the 0402 10uF cap on the secondary
under the package shadow near VDDQC pin and short to
Q rail under with a sh: itermatively, if the 0402
cap cannot be placed on the backside, follow the exsmple
snGwed in Figure 48-3. The 0402 cap to VDDGC BGA
routing should not exceed 48mohm (Rdc). RV design
uses trace L=-450mil, W=8mil between BGA and cai
Additional trace routing implemented in RVP design was
not required
Ve, Ix 1 uF 0402 | Place as close to the package as possible.
- . Do Nt route Vecp Vetmy nc, Vecst chosest adjacent
Vet oc 1% 1 uF 0201 | ayer over sny powsr net siher than ground
Veest 1% 1 uF 0402 | For WecST: Rafer to Figy 2 for additional routing

details for VeeST B VeeSTG.

KBL-R U42 Decoupling Requirements (Sheet 2 of 2)-

Domain | Backside cap

Primary side
cap

Placement guideline

Nates:
1. The 6.3V voltage &

2. Component placement order:

for the higher capacitay
lower vokage choactor ating. A

. etantion: mors 0803 comyunents wil be rorved for o
Mol VH Lag baliy ki mai

edge > 0404 cas » 0B0S caps » Bulk caps >Pawer source
3. Diagram of placement for \.JD! or 0403 backside caps ar CPU decoupling.

.+ 1MHz switching VR
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i b Sty dtng sap semping, durng sap samping.
2SWel (SAFS 1 dlsabledy
. 2 il
| P ‘This signal h: weak internal pull-down.
Biternlpulupi e ecommend £00K  uled Externalpulup 1 teqired, Recorimend 100K  pulled or §g""mm‘¥ m‘giiwli“w:d o the lssh
P W33V or 7K Fpuledupto 1.0, Rigeleo upto 33V or 75K i pulleduprto 181, d 5 Disble i Desrpor Sty (i) e
s 102 Resned RS%%RSQT“ This s s sampe G Thee hou 0 e $P10_103 Resenvd. | “pchocrs | Tis tepshauldsample HIGH.Theteshold T b e | S || R s e nomens
s sy i it e A o N
urng stap semping, 0 Sdp Samping ]
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.
XTAL | b dgeof | 0 = 38:4 XTAL frequency selected. (Default)
GPP_H21 Frequency | MRE8 RIS | 1 = 24MHz XTAL frequency selected.
Select Notes:
1. The internal pull-down is disabled after RSMRST#
de-asserts.
2. This signal is in the primary well.
. | External pull-up or pull-down is required Py This signal has a weak internal pull-down.
- Input pin mal pull-up i , f s ;
naaw A0 etemal ol or oo el ity |0= 33U 53 +-5% g Eterl o e e L1 0 o K s S (475) e
6P 6 e |TERN | e, INPUTIVSEL | 300 Selct| becrientog | £ = 33V suply s 300 4/-5% 607 Rsne | 8BS st st s 6 TS O e Tosh sharng (A7) entles
CNV_RGLOT G | ST alidegic ) DSH_PWROK | any on-board device divingit o apposte dircton N 5711350 | g agge o | 1"Fhe el pul-down s disabiedafter RSMRSTS
¢ 1= ntegated OWi iz, el | Mo Thissap o ny b gecic uting stapsampling B L B PR s o —
T e g TY Systems. Warning:  This strap must be configured to *0’
o s confgurah to 6 (ogpPre " H
d' ged) N
i | B " s e |
‘ ” a

Eletro-X | | | | ==
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Change notes -

DATE | VERSON | DATE

Page

Modify List

OWNER

BOLT L 0823
M l Wistron Corporation
21F, 88, Sec.1, Hsin Tai Wu Rd., Hsichih,
Taipei Hsien 221, Taiwan, R.0.C.
[Title
_Shange History
ize D Number
A3 BOLT WHL

Date: _Thursday, December 27, 2018
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