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o 01 Block Diagram
connector PEG(Gen3)x8
nVIDIA GPU port§~port15 Fan control
GDDR5*8 e o NCT7718W
omzo | NP 61 W83L771AWG-2
HDMI  » %0 — I N18E-GI’
connector Max-Q :
N18E-G2
NLBEG3 Intel CPU Memory Bus DDR4 on Board 16GB
Coffee Lake-H_R 1.2v DbRY [PDR#>T6 | [DDR# 16 | [DDR4 16 | [DDR416
8 + 2 *;% 2G 2GB 2GB
eDP 1.2 x4 Lane
eDP par\elD ( BGA 1440 | DDR4 x16 ” 2DR4 x16 ” 2DC?§4 x16 ” DDR4 x16 |
( CIO/USB3. 1 ( DP 1.2(DDI 1) x4 Lane 45W
_Ll_JSB3.Cl Tflmndert()jolt H
ype USB. PD 12C Alpine Ridge SP DP 1.2(DDI 2) x4 Lane
connector 2 TP565982DC USB2.0 ( P.06-13
= T PEG(Gen3)x4
portd~port7 DMI x 4
USB2.0 port4. . P.62-63
| PCle re-driver e >| AlienFX / ELC, STM32F070CB |
E DSSOPCI402
S‘?Ldnirgtor < P ; LB20 port >| Digital camera(with digital MIC—l' """"" 1
UsB20port3 _~0 Y ep27.; ([ g========c=cccococozozooooo------ ]
P74 < ggg;é DZ% USB Type-A *1, left side P73 10/B 1 H
- USB3.1(Genl) with power share !
PCI-E port 17~20 PCI-E X4 USB3.1 pors - s I ~:
USB2.0 port2 % ]
USB3.1 porit Used {PGeeﬁl 2, right side 10/B2 !
'''''''''''''''''''''''''''''''''''''''' = USB2.0 port2 :
H ]
G-Sensor 122C N O N\ 7 [ e Dttt
FUNCTION/B LSM6DSLUSTR < g
o1 | RS €—>| 25Gigabit AN |@ perrpous |s) BGA874(HM370) e s
connector Killer E3000 53 \ - e = e
-------------------------- 4
------------------------------------------------------- 9 USB2.0 port9 "
wanst 1ome W ECEE ponl 33 >| Tobii (15817) e ]
10/B 2 8265 USB2.0 portl4 !
e perid USB2.0 portl0 MCU/B!
Per key KB
-------------------------------------------------------- I< e TR
SSD1 M.2 2280 @ PCLLE port 9-12_y =5 digital MIC
PCle+SATA SATA3.0 port 4
— Audio codec
SSD2 M.2 2280 | PCLE port 21-2 HD! Audi Realtele (€ Fieadphone/MIC Global headset
2oh2 M. Lo 2iigd feL2dudio 3 A[C3281 i
re2 Ps7 Fe9 SPIROM SpPI — b3
BDaCtt'er 100v || 4GPV 128Mbit < v 10/B 1
X XT3 X 12c ESPI BUS | Speaker
3V/5V 2.5V Charger
| Touch pad | | Kc3810|(—) --------------------------------------------------- -
P55 P850 .57-93 - e ENE KB9542
System CPU dGPU
1.2v Vcore 135V
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Board ID table HSIO USB3.1 [PCle [SATA3 [Function USBZ|—Fumctiomn
NV [PCB Revision - P TP A
0 [0 ohm EVT-1 PCH-H CM246 0 1 T JoSB3teftside
1 p2k ohnl DVT-1 1 2 2 HOTightsidetSB2
Board ID Table for AD channel § ;;’1}: °:‘“ DVT-2 > 3 3 extderT
Vee 3.3V +/- 1% ohrj Pilot K o
Ra 100K +/- 1% 3 4 x ELL
Boexd 1D Rb Vao s> min Vao s> tYP Vao_s1p max EC AD3 4 5 J10 right side USB1 5
0 0 0.000Vv 0.000V 0.300V 0x00 - 0x13 - -
1 12K +/- 1% 0.347V 0.354v 0.360V 0x1d4 - Ox1E 5 6 10 right side USB2 6
2 15K +/- 1% 0.423v 0.430V 0.438v 0x1F - 0x25 6 7 1 JUSB3 left side = CamreTrT
3 20K +/- 1% 0.541v 0.550V 0.559V 0x26 - 0x30 . L
1 27K +/- 1% 0.691V 0.702V 0.713v 0x31 - Ox3A _ ... 7 8 2 Caldera 8 HOTightside—U5B1—
5 33K +/- 1% 0.807V 0.819V 0.831V 0x3B - 0x45 Graphic 38 9 3 9 Fobii
6 43K +/- 1% 0.978V 0.992v 1.006V 0x46 - 0x54 o o
7 56K +/- 1% 1.160V 1.185V 1.200V 0x55 - 0x64 9 10 4 10 PerRey
8 75K +/- 1% 1.398V 1.414v 1.430V 0x65 - 0x76 10 5 1+ FromderbotPP—
9 100K +/- 1% 1.634V 1.650V 1.667V 0x77 - 0x87 o
11 6 12
Voltage Rails 12 7 45
Power Plane Description N S3 S4 /S5
VIN Adapter power supply N/A N/A N/A 13 8 14 Bluetooth
BATT+ Battery power supply N/A N/A N/A 14 9
+19VB AC or battery power rail for power circuit N/A N/A N/A
+VCC_CORE Core voltage for CPU ON | OFF OFF 15 10 SSD3 , 2280 Svmbol Note :
+VCC_GT Sliced graphics power rail ON OFF OFF 16 11 0a SATA/PC]E x4 y .
+0.6VS_VTT DDR +0.6VS power rail for DDR terminator ON OFF OFF
+1VALW System +1VALW power rail ON ON ON* 17 12 la % DI It / GI’ nd
+1V_PRIM System +1VALW power rail ON ON ON* 18 13 0ob g a ou
+VCCIO +1.0VS 10 power rail ON OFF OFF
+VGA_PCIE +T.0VS power rail for GPU ON | OFF OFF 19 14 1b —— Analog Ground
+MEM_GFX +1.5VS power rail for GPU ON OFF OFF 20 15 2 LAN
+1.2V_VDDQ DDR-IV +1.2V power rail ON ON OFF
TIVSVCCST | +L.OV power rail for CPU ON | ON OFF 21 16 3 WLAN PCIE CLK table
+1VS_VCCSTG +1.0VS power rail for CPU ON OFF OFF 22 17 4 [PCIE CLK | PCB Revision
+3VALW System +3VALW always on power rail ON ON ON* 0 GPU
+3VLP +19VB to +3VLP power rail for suspend power ON ON ON 23 18 5 TBT PCIE X4 1 SSD1
+3VALW_DSW +3VALW power for PCH DSW rails ON ON ON* 24 19 2 NA
+3V_LAN +3VALW power for LAN power rails ON ON ON* 3 TBT
+3VS System +3VS power rail ON OFF OFF 25 20 4 LAN
+1.8VALW +1.8VALW power rail for PCH ON OFF OFF 26 21 5 WLAN
+3VGS +3VS power rail for GPU ON OFF OFF 6 caldera
+5VALW System +5VALW powe.r rail ON ON ON* 27 22 ]SSDZ ,2280 7 SSD2
+5VS System +5VS power rail ON OFF OFF 28 23 PCle x4
+3VL_RTC RTC power ON ON ON
+VCC_SA System Agent power rail ON OFF OFF 29 24

Note : ON* means that this power plane is ON only with AC power available, otherwise it is OFF

/N1BEGO

e
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Caldera TX

GPU TX

FOR TBT DDI1

FOR TBT DDI2

<74> PEG_CRX_GTX_P11
<74> PEG_CRX_GTX_N11

<74> PEG_CRX_GTX_P10
<74> PEG_CRX_GTX_N10

<74> PEG_CRX_GTX P9
<74> PEG_CRX_GTX_N9

<74> PEG_CRX_GTX_P8
<74> PEG_CRX_GTX_N8

<27> PEG_CRX_GTX_P7
<27> PEG_CRX_GTX_N7

<27> PEG_CRX_GTX_P6
<27> PEG_CRX_GTX_N6

<27> PEG_CRX_GTX_P5
<27> PEG_CRX_GTX_NS

<27> PEG_CRX_GTX P4
<27> PEG_CRX_GTX_N4

<27> PEG_CRX_GTX_P3
<27> PEG_CRX_GTX_N3

<27> PEG_CRX_GTX P2
<27> PEG_CRX_GTX_N2

<27> PEG_CRX_GTX_P1
<27> PEG_CRX_GTX_N1

<27> PEG_CRX_GTX_PO
<27> PEG_CRX_GTX_NO

+veelo

<17> DMI_CRX_PTX_PO
<17>  DMI_CRX_PTX_NO

<17> DMI_CRX_PTX_P1
<17>  DMI_CRX_PTX_N1

<17> DMI_CRX_PTX P2
<17> DMI_CRX_PTX_N2

<17> DMI_CRX_PTX_P3
<17> DMI_CRX_PTX_N3

<42> CPU_DP1_PO
<42> CPU_DP1_NO
<42> CPU_DP1_P1
<42> CPU_DP1_N1
<42> CPU_DP1_P2
<42> CPUTDP1N2
<42> CPU_DP1_P3
<42> CPU_DP1_N3

<42> CPU_DP1_AUXP
<42>  CPU_DP1_AUXN

<42> CPU_DP2 PO
<42> CPU_DP2_NO
<42> CPU_DP2_P1
<42> CPU_DP2 N1
<42> CPU_DP2 P2
<42> CPU_DP2 N2
<42> CPU_DP2 P3
<42> CPU_DP2N3

<42>  CPU_DP2_AUXP
<42>  CPU_DP2_AUXN
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%
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% oo s peo e | 92X
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XF55{PEGRXP3  PEG_TXP.3 [g55X
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E20 B20 PEG_CTX_GRX_P10 1 2
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E19 B19 PEG CTX GRXP9  cc2 1 || 2 0.22U 0201 63V
PEG RXP.6  PEG_TXP_6 PEG_CTXGRXNT PEG_CTX C_GRX P9  <74>
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PEG_RXN_7 PEG_TXN_7 PEG CTX C_GRX_| N8 <74> -
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PEGRXN.9  PEG_TXN.9 PEG_CTX C_GRX N6  <27>
PEG_CTX_GRX_P5§
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PEG_RXN_10  PEG_TXN_10 — PEG_CTX_C_GRX N5  <27>
PEG_CTX_GRX_P4
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PEG_RXN_12  PEG_TXN_12 PEG_CTX_C_GRX N3  <27>
PEG_CTX_GRX_P2
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2 821 e _RcomP
§:‘é§ DMI_RXP_0 DMI_TXP_0 f\i:B DMI_CTX_PRX_PO  <17>
DMI_RXN_0 DMI_TXN.O DMICTXPRX N0 <17>
Eg DMI_RXP_1 DMI_TXP_1 (E;g DMI_CTX_PRX_P1  <17>
DMI_RXN_1 DMI_TXN_1 DMI_CTX_PRX_N1  <17>
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o — Lo R R v e—— o ot
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Ha7 | DDM_TXN_1 EDP_TXN_1 ["259 EDP_TXN1_PCH  <38>
Fi36-| DDIT_TXP 2 EDP_TXP 2 (g9 EDP_TXPZPCH  <38>
7 DDI1_TXN_2 EDP_TXN_2 C28 EDP_T TXNZ PCH  <38>
5| DDI1_TXP_3 EDP_TXP_3 (75 EDP_TXP3_PCH  <38>
DDI1_TXN_3 EDP_TXN_3 EDP_TXN3_PCH  <38>
E; DDI1_AUXP EDP_AUXP 5222:8 EDP_AUXP_PCH  <38>
DDILAUXN EDP_AUXN EDP_AUXN PCH  <38>
4
:33 DDI2_TXP_0
F37 | DDI2_TXN_0 A33 1 @ Tios
G35 ] DDIZTXP 1 EDP_DISP_UTIL [-~>>———"+@ PAD-D +VCCIo
F34 ] DDI2_TXN_1
DDI2_TXP_2 EDP_RCOMP
Egg DDI2_TXN_2 bisp_Rcomp (27 = 1 2
Ea6 ] DDI2_TXP_3 RC30
DDI2_TXN_3 24.9_0402_1%
F26 | oo auxe Net : EDP_RCOMP
8 €2 | Dbz . . . .
DDIZAUXN Trace Width/Space: 15 mil/ 20 mil
c34 . . i
Xooi] DDB_TXP 0 Max Trace Length: 600 mil
XB3S DDI3_TXN_0
XB34 DDI3_TXP_1
XF:K! DDI3_TXN_1
XE33{ DDB_TXP 2
X G337 DDB_TXN_2
X B33 | DDIB_TXP_3
X2~ DDI3_TXN_3 G271
27 PROC_AUDIO_CLK [~G35 CPU_DISPA BCLK  <16>
X757 DDI3_ AUXP  PROC_AUDIG_SDI G35 CPUDISPATSOIR: 7 3 CPUDISPASDO  <16>
%5 DDI3_AUXN 4 RROC_AUDIO_SDO CPUDISPAZSDI  <16>
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+3V_RCH
15KT0402 1% 1 2RCY XDP_SPI_SI
+IVALW
RC353 1 GMQ@ 2 1K 0402 5%  XDP_ITP_PMODE
RC35 2 CNG@ 1 510402 1%  PCHJTAGTCK
RC348 2 @, 1 510402 1% XDP_TCK
RH497 1 ,@n, 2 510402 5%  CPUXDP_TRST#

<9> CFG3

—

JPCMC CMC_DEBUG_36P
+IVALW
0BS DATA JTAGIRC/HOOKS
1 22
<9> CFGO 3| DATA_O VCCOBS_AB
<9> CFG1 = DATA_1
<9> CFG2 7| DATA 2
DATA_3
<9> CFG4 T DATA_4 XDP_TRST* CPU_XDP_TRST# <9,20>
<9> CFG5 13| DATA_5 XDP_TDI XDP_TDI <9,16>
<9> CFG6 15| DATA_6 XDP_TMS PCH JTAG_TCK XDP_TMS <9,16>
<9> CFG7 —| DATA_7 XDP_TCKO DP_TCK PCH_JTAG_TCK <9,16>
17 XDP_TCK1 XDP_TCK <16>
<9> CFG17 Eﬁ DATA_CLK_1P XDP_TDO XDP_TDO <9>
<9> CFG16 DATA_CLK_1N 33
XDP_PREQ* XDP_PREQ# <9,20>
<9> CFG8 | DATA_8 XDP_PRDY* @ XDP_PRDY# <9,20>
<9> CFGY = DATA_9 XDP HOOKO o
<9> CFG10 > | DATA 10 HOOK 0 2L prsr—RC3S5 1 B2 10402 1% - EC_RSMRST# <58>
<9> CFG11 DATA_11 HOOK_3 (55 TP XDP_SPI_SI <15>
<9> CFG12 DATA_12 HOOK_6 XDP_ITP_PMODE <16>
<9> CFG13 DATA_13 XDP_SPI_I02 9
<9> CFG14 DATA_14 XDP_PRSNT_PCH" D38 ———° RC354 1 QMC@ 2 1K 0402 1% > PCH_SPIO_WP# <15>
<9> CFG15 DATA_15 XDP_PRSNT_CPU* Pp=—
18 19
<9> CFG19 izo DATA_CLK_2P GND |35
<9> CFG18 DATA_CLK_2N <MT> GND

INTEL_CMC_PRIMARY
CONN@
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<23,24>
<23,24>
<23,24>
<23,24>

<25,26>
<25,26>
<25,26>
<25,26>

DDR_A_DO

UC1A

DORADT

D!

DR A

DDRAD!
DDRA_DE
DDRAD:
DORAD!
DORAD!

DDRA_DA0
DDRA_DAT
DDRA_DA:
DDRA_DA:
DDR A D47
DDRA_D5
DDRA_DAE c
DDRA_DA c:

j

EREE

8

B

ﬁﬁ

=
&

j

ﬁ

=[=|0/z9algzgRlcls <l <lg ol

=

e

2

BB
ET&TﬁT’:

o

&

>

K

N

DDR CHANNEL A
DDRA(LILP3-DDRA(NIL) LP3IDDRA

DDRO_CKP_0/DDRO_CKP_0
DDRO_CKN_0/DDRO_CKN_0
DDRO_CKP_1/DDRO_CKP_1
DDRO_CKN_1/DDRO_CKN_1
NC/DDRO_CKP_2
NC/DDRO_CKN_2
NC/DDRO_CKP_3
NC/DDRO_CKN_3

lo'Nololslwivslo

) DQ ¢ ) DQ_ DDRO_CKE_0/DDR0_CKE_0
DDR0_DQ_10/DDR0_DQ_10  DDRO_CKE_1/DDRO_CKE_1
DDR0_DQ_11/DDR0_DQ_11  DDRO_CKE_2/DDR0_CKE 2
DDR0_DQ_12/DDR0_DQ_12  DDRO_CKE_3/DDRO_CKE_3

DDR0_DQ_14/DDR0_DQ_14  DDR0_CS# 0/DDRO_CS# 0
DDR0_DQ_15/DDR0_DQ_15 ~ DDRO_CS#_1/DDRO_CS#_1
DDR0_DQ_16/DDR0_DQ_32 NC/DDRO_CS# 2
DDR0_DQ_17/DDR0_DQ_33 NC/DDRO_CS#_3
DDR0_DQ_18/DDRO_DQ_34
DDR0_DQ_19/DDR0_DQ 35 DDRO_ODT_0/DDRO_ODT_0
DDR0_DQ_20/DDR0_DQ_36 NC/DDRO_ODT_1
DDR0_DQ_21/DDRO_DQ_37 NC/DDRO_ODT_2
DDR0_DQ_22/DDR0_DQ_38 NC/DDRO_ODT_3
DDR0_DQ_23/DDRO_DQ_39
DDR0_DQ_24/DDR0_DQ 40 DDRO_CAB_4/DDRO_BA 0
DDR0_DQ_25/DDR0_DQ_41  DDRO_CAB_6/DDRO_BA_1
DDR0_DQ_26/DDR0_DQ_42  DDRO_CAA §/DDR0_BG_0
DDR0_DQ_27/DDR0_DQ_43
DDR0_DQ_28/DDR0_DQ 44  DDRO_CAB_3/DDRO_MA_16
DDR0_DQ_29/DDR0_DQ 45  DDRO_CAB_2/DDRO_MA 14
DDR0_DQ_30/DDR0_DQ_46  DDRO_CAB_1/DDRO_MA_15
DDR0_DQ_31/DDR0_DQ_47
DDR0_DQ_32/DDR1_DQ_0  DDRO_CAB_9/DDRO_MA 0
DDR0_DQ_33/DDR1_DQ_1 DDRO_CAB_8/DDRO_MA_1
DDR0_DQ_34/DDR1_DQ 2 DDRO_CAB_S/DDRO_MA 2
DDR0_DQ_35/DDR1_DQ_3 NC/DDRO_MA 3
DDR0_DQ_36/DDR1_DQ_4 NC/DDRO_MA 4
DDR0_DQ_37/DDR1_DQ_5  DDRO_CAA_0/DDRO_MA 5
DDR0_DQ_38/DDR1_DQ 6  DDRO_CAA 2/DDRO_MA 6
DDR0_DQ_39/DDR1_DQ 7 DDRO_CAA 4/DDRO_MA 7
DDR0_DQ_40/DDR1_DQ_8  DDRO_CAA_3/DDRO_MA 8
DDR0_DQ_41/DDR1_DQ9  DDRO_CAA_1/DDRO_MA 9
DDR0_DQ_42/DDR1_DQ_10  DDRO_CAB_7/DDRO_MA_10
DDR0_DQ_43/DDR1_DQ_11  DDRO_CAA_7/DDRO_MA_11
DDR0_DQ_44/DDR1_DQ_12  DDRO_CAA 6/DDRO_MA 12
DDR0_DQ_45/DDR1_DQ_13  DDRO_CAB_0/DDRO_MA_13
DDR0_DQ_46/DDR1_DQ_14  DDRO_CAA_9/DDRO_BG_1
DDR0_DQ_47/DDR1_DQ_15  DDRO_CAA_8/DDRO_ACT#
DDR0_DQ_48/DDR1_DQ_32
DDR0_DQ_49/DDR1_DQ_33 NC/DDRO_PAR
DDR0_DQ_50/DDR1_DQ_34 NC/DDRO_ALERT#
DDRO_DQ_51/DDR1-DQ 35 ppRaqLLPE-0DRA(NIL)
DDR0_DQ_52/DDR1_DQ_36
DDR0_DQ_53/DDR1_DQ_37DDRO_DQSN_0/DDRO_DQSN_0
DDR0_DQ_54/DDR1_DQ_38DDR0_DQSN_1/DDRO_DQSN_1
DDR0_DQ_55/DDR1_DQ_39DDR0_DQSN_2/DDR0_DQSN_4
DDR0_DQ_56/DDR1_DQ_40DDR0_DQSN_3/DDRO_DQSN_5
DDR0_DQ_57/DDR1_DQ_41DDR0_DQSN_4/DDR1_DQSN_0
DDR0_DQ_58/DDR1_DQ_42DDR0_DQSN_5/DDR1_DQSN_1
DDR0_DQ_59/DDR1_DQ_430DR0_DQSN_6/DDR1_DQSN_4
DDR0_DQ_60/DDR1_DQ. 440DRn,DQSNJ/DDRLDOSNj
DDR0_DQ_61/DDR1_DQ_4!
DDR0_DQ_62/DDR1_DQ_* i600R0 )_DQSP_0/DDRO_DQSP_0
DDR0_DQ_63/DDR1_DQ_47DDRO_DQSP_1/DDRO_DQSP_1
LP3IDDRA DDR0_DQSP_2/DDR0_DQSP_4
DDR0_DQSP_3/DDR0_DQSP_5
NC/DDRO_ECC_0 DDR0_DQSP_4/DDR1_DQSP_0
NC/DDRO_ECC_1 DDR0_DQSP_5/DDR1_DQSP_1

NC/DDRO_ECC_2 DDR0_DQSP_6/DDR1_DQSP_4
NC/DDRO_ECC_3 DDR0_DQSP_7/DDR1_DQSP_5
NC/DDRO_ECC_4

NC/DDRO_ECC_5 DDR0_DQSP_8/DDR0_DQSP_8
NC/DDRO_ECC_6 10PRRO_DQSN_8/DDRO_DQSN_8

NC/DDRO_ECC_7

DDR_A_CLKO  <23,24>
DDR_A CLK#0 ~ <2324>

DDR_A_CKEO  <23,24>

DDR_A_CSHO  <23.24>

DDR_A_ODTO  <23,24>

DDR_A BAO  <2324>
DDR_ABA1  <2324>
DDR_A BGO  <23,24>

DDR_A_MA1G  <23,24>
DDR_A_MA14  <23.24>
DDR_A_MATS  <23.24>

CFL-H_BGA1440

DDR_A_MAQ
DORAMAT
DORAM
DORAW
DORA_WAT
DORAW
DDR-A_WAG
DORAM

DDR A BG1  <23.24>
DDR_AACT#  <23,24>

DDR_A_D16

crLH
UctB

DDR_B_D24

DDRB-D76

DDR-B_D:

DDRB_D:

DDR_B_D29

DDR_B_D30

DDR_A_PARITY  <23.24>
DDR_AALERTH  <23.24>

change NET

Net :
Net :
Net :
Trace Width/Space: 15 mil/ 25 mil

Max

11/28 change

2 121 0402|1%  DOR RCOMPO

2121 0402]1% _ DDOR_RCOMPT

2100 0402 1% _ DUR_RCOMP:

DDR_RCOMPO
DDR_RCOMP1
DDR_RCOMP2

Trace Length: 500 mil

DOR CHANNEL B
DDRA(LYLP3-DDRA(NIL) LP3/DDRA

DDR1_DQ_0/DDR0_DQ_16 ~ DDR1_CKP_O/DDR1_CKP_0
DDR1_DQ_1/DDR0_DQ_17  DDR1_CKN_O/DDR1_CKN_0

DDR1_DQ_2/DDR0_DQ_18  DDR1_CKP_1/DDR1_CKP_1
DDR1_DQ_3/DDR0_DQ_19  DDR1_CKN_1/DDR1_CKN_1
7| DDR1-DQ_4/DDR0_DQ 20 NC/DDR1_CKP_2
DDR1_DQ_5/DDR0_DQ_21 NC/DDR1_CKN_2
DDR1_DQ_6/DDR0_DQ_22 NC/DDR1_CKP_3
DDR1_DQ_7/DDR0_DQ_23 NC/DDR1_CKN_3

DDR1_DQ_8/DDR0_DQ 24

DDR1_DQ_9/DDR0_DQ 25 DDR1_CKE_0/DDR1_CKE 0
DDR1_DQ_10/DDR0_DQ 26 ~ DDR1_CKE_1/DDR1_CKE_1
DDR1_DQ_11/DDR0_DQ_27 ~ DDR1_CKE_2/DDR1_CKE 2
DDR1_DQ_12/DDR0_DQ_ 28 ~ DDR1_CKE_3/DDR1_CKE_3
DDR1_DQ_13/DDRO_DQ 29

DDR1_DQ_14/DDRO_DQ 30  DDR1_CS# 0/DDR1_CS#_0

DDR1_DQ_15/DDR0_DQ_31  DDR1_CS#_1/DDR1_CS#_1
DDR1_DQ_16/DDR0_DQ_48 NC/DDR1_CS# 2
DDR1_DQ_17/DDR0_DQ_49 NC/DDR1_CS#_3

DDR1_DQ_18/DDR0_DQ_50

DDR1-DQ_19/DDRO_DQ 51 DDR1_ODT_0/DDR1_ODT_0
DDR1_DQ_20/DDR0_DQ_52 NC/DDR1_ODT_1
DDR1_DQ_21/DDR0_DQ_53 NC/DDR1_ODT_2
DDR1_DQ_22/DDR0_DQ_54 NC/DDR1_ODT_3
DDR1_DQ_23/DDR0_DQ_55

DDR1-DQ_24/DDR0_DQ 56  DDR1_CAB_3/DDR1_MA_16
DDR1_DQ_25/DDR0_DQ_57 ~ DDR1_CAB_2/DDR1_MA_14

DDR1_DQ_26/DDR0_DQ_58 ~ DDR1_CAB_1/DDR1_MA_15

DDR1_DQ_27/DDR0_DQ_59

DDR1_DQ 28/DDRO_DQ 60  DDR1_CAB_4/DDR1_BA 0
DDR1_DQ 29/DDRO_DQ 61  DDR1_CAB_6/DDR1_BA 1
DDR1_DQ_30/DDR0_DQ_ 62  DDR1_CAA_5/DDR1_BG_0
DDR1_DQ_31/DDR0_DQ_63

DDR1_DQ_32/DDR1_DQ_16  DDR1_CAB_9/DDR1_MA_0
DDR1_DQ 33/DDR1_DQ_17 ~ DDR1_CAB_8/DDR1_MA_1
DDR1_DQ_34/DDR1_DQ_18  DDR1_CAB_5/DDR1_MA 2
DDR1_DQ_35/DDR1_DQ_19 NC/DDR1_MA3
DDR1_DQ_36/DDR1_DQ_20 NC/DDR1_MA_4
DDR1_DQ_37/DDR1_DQ_21  DDR1_CAA_O/DDR1_MA5
DDR1_DQ 38/DDR1_DQ 22 DDR1_CAA 2/DDR1_MA 6
DDR1_DQ_39/DDR1_DQ 23  DDR1_CAA_4/DDR1_MA_7

DERALLPS DRI

DDR1_DQ_4( "30 24 DDR1_CAA 3DDR1_MA 8
DDR1_DQ_/ 41/DDR! DQ 25  DDRI_CAA_1/DDRT_MA_9
DDR1_DQ_42/DDR1_DQ 26 ~ DDR1_CAB_7/DDR1_MA_10
DDR1_DQ_43/DDR1_DQ 27 ~ DDRT_CAA 7/DDR1_MA 11
DDR1_DQ_44/DDR1_DQ_28  DDR1_CAA_6/DDR1_MA_12
DDR1_DQ_45/DDR1_DQ 29 ~ DDR1_CAB_O/DDR1_MA 13
DDR1_DQ_46/DDR1_DQ_30  DDR1_CAA_9/DDR1_BG_1
DDR1_DQ_47/DDR1_DQ 31  DDR1_CAA 8/DDR1_ACT#
DDR1_DQ_48/DDR1_DQ 48

DDR1_DQ_49/DDR1_DQ_49 NC/DDR1_PAR
DDR1_DQ_50/DDR1_DQ_50 NC/DDR1_ALERT#
DDR1-DQ_51/DDR1-DQ_51 DDRA(ILVLP3-DDRA(NIL)

DDR1_DQ_52/DDR1_DQ_52
DDR1_DQ_53/DDR1_DQ_53DDR1_DQSN_0/DDR0_DQSN_2
DDR1_DQ_54/DDR1_DQ_54DDR1_DQSN_1/DDR0_DQSN_3
DDR1_DQ_55/DDR1_DQ_55DDR1_DQSN_2/DDR0_DASN_6
DDR1_DQ_56/DDR1_DQ_56DDR1_DQSN_3/DDR0_DQSN_7
DDR1_DQ_57/DDR1_DQ_57DDR1_DQSN_4/DDR1_DQSN_2
DDR1_DQ_58/DDR1_DQ_58DDR1_DQSN_5/DDR1_DQSN_3
DDR1_DQ_59/DDR1_DQ_59DDR1_DQSN_6/DDR1_DASN_6
DDR1_DQ_60/DDR1_DQ_60DDR1_DQSN_7/DDR1_DASN_7
DDR1_DQ_61/DDR1_DQ_61
DDR1_DQ_62/DDR1_DQ_62DDR1_DQSP_0/DDRO_DQSP_2
DDR1_DQ_63/DDR1_DQ_63DDR1_DQSP_1/DDRO_DQSP_3
DDR1_DQSP_2/DDR0_DQSP_6

LPY/DDRS
NC/DDR1_ECC_0 DDR1_DQSP_3/DDR0_DQSP_7
NC/DDR1_ECC_1 DDR1_DQSP_4/DDR1_DQSP_2
NC/DDR1_ECC_2 DDR1_DQSP_5/DDR1_DQSP_3
NC/DDR1_ECC_3 DDR1_DQSP_6/DDR1_DQSP_6
NC/DDR1_ECC_4 DDR1_DQSP_7/DDR1_DQSP_7
NC/DDR1_ECC_5

NC/DDR1_ECC_6 DDR1_DQSP_8/DDR1_DQSP_8
NC/DDR1_ECC_7 DDR1_DQSN_8/DDR1_DQSN_8
DDR_RCOMP_0 DDR_VREF_CA
DDR_RCOMP_1 20F 13 DDRO_VREF_DQ
DDR_RCOMP_2 DDR1_VREF_DQ

A DDR_B_CLKO
e DDR_B_CLK#0

? DDR_B_CKEO

DDR_B_CS#0

EE DDR_B_ODTO

change NET

B —— DDR_B_MA16
oy DDR_B_MA14
DDR_B_MA15

DDR_B_BA1
AR9 DDR_B_BGO
o DDR_B_MAQ

E?T%?*

NE DDR_B_MA8

ART
[ATe > DORBEG!

AT
o DDR_B_PARITY

DDR_B_ALERT#

A

[ENCEe

g';:g—o +0.6V_VREFCA

BR13 *e @ T4
0 +06V.BVREFDQ
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50F 13

BPM# 0 oo
BPMA 1 (B3
BPM# 2 [—Fr
BPM#_3
XDP_TDO
PROC_TDO §I§§ OP—TOT XDP_TDO  <7,16>
PROC_TDI XDPTDI_ <7,16>
PROC_TMS XDP_TMS ~ <7,16>
PROC_TCK PCH_JTAG_TCK  <7,16>
BP30 CPU_XDP_TRST#
PROC_TRST# [~g30 DP-PREQY CPU_XDP_TRST# _ <7,20>
PROC_PREQ# By DPPRD XDP_PREQ# ~ <7,20>
PROC_PRDY# XDP_PRDY# ~ <7,20>
CFG_RCOMP
CFG_RCOMP Elz —

RH59
49.9.0402_1%

H_CPUPWRGD PLTRST_CPU#

RH163 1 1K_0402 5% M THERMTRIP#
XDP_PREQ#
RH156 1 A @ ~ 51 0402 5% — <16> PCH_CPU_BCLK P >>:§§; BCLKP
RH164 1 1K 0402 5% H_VCCST_PWRGD <15> PCH_CPU_BCLK_N BCLKN
D35
y VR_SVID DATA Dl et e — 1 LA
RH151 1 100 0402 1% Siddec <15> PCH_CPU_PCIBCLK N €36 ] pCIBOLKN
o VR_SVID_ALERT#
RH152 1 56.2 0402 1% <15 CPU_2AMHZ P =1H
<15> CPU_24MHZ_N CLK24N
+VCCSTG

H 1 1 %  H_PROCHOT#

e B <89> VR_SVID_ALERT# (RSVDNERTE RH153 1 2220 0402 % BHe1{ vioaerr#
<89> VR SVID_CLK 1O-DAT S:;g IDSCK
<89> VR_SVID_DATA e D VIDSOUT

<58,83> H_PROCHOT# — RH158 4\/\/*2 499 0402 1% ER30 PROCHOT#
DDR_VTT_PG_CTRL BT13
DDR_VTT_CNTL
PCI EXPRESS STATIC LANE REVERSAL FOR ALL PEG PORTS
H_VCCST. 2 _60.4 0402 1% H13
; s <68> H_VCCST_PWRGD
1: Normal Operation; Lane # definition matches _vecst.f — VGCST_PWRGD
CFG2 socket pin map definition <16> H_CPUPWRGD T3 | PROCPWRGD
<14> PLTRST CPU# ESET#
<14> H_PM_SYNC PM_SYNC
% 0O:Lane Reversed <14> H_PM_DOWN 4| PM_DOWN
<14,58> H_PECI FTHERMTRIP 31| PEC
<14> H_THERMTRIP# — THERMTRIP#
<14> PROC_DETECT# < e ”%etswagﬁ SKTOCCH#
[po13 change T .rvEEWD Y — PROC_SELECT#
o i
+VCCST RC693 1 2 51 0402 1% [BM30 CATERRY
T
lg v
MMt
& RSVD1
V13
Display Port Presence Strap RsvD2
1 : Disabled; No Physical Display Port CFLH_BGA1440
CFG4 attached to Embedded Display Port +1.2V_DDR
uc2
% 0 : Enabled; An external Display Port device is 5[ veo g
connected to the Embedded Display Port ; )
4 A
Y
CH197
0.1U_0402_10V7K GND H_VCCST_PWRGD
2 2 T74AUP1GO7GW_TSSOP5
TK_0402_5%
1
CH193
0.1U_0402_16V7K~D
ESD@
2
BCIE Port Bifurcation Straps RH525
330K_0402_5%
11: (Default) x16 - Device 1 functions 1 and 2 disabled
N . <85> SM_PG_CTRL
CFG[6:5] | 10: %8, %8 - Device 1 function 1 enabled ; function 2 1-Pe
disabled
01: Reserved - (Device 1 function 1 disabled function
2 enabled)
00: x8,x4,x4 - Device 1 functions 1 and 2 enabled
v PCH_SYS_PWROK_XDP
s 4 . <5 PCH.SPLOSIR [ > RHIB 1 21K 0402 5%
RS i< M NP\ N S—
RAT86 TK_0402_5%
_CFGB 1 A2 | RH489,RH493 close to UH4
RH187 1K_0402_5% +3V_PCH
% RH493 1 2 22K 0402 5% PCH_SYS_PWROK_XDP
PEG DEFER TRAINING
% 1: (Default) PEG Train immediately following xxRESETB
CFGT7 de assertion
+VCCSTG
0: PEG Wait for BIOS for training
RH94 1 CNG@ 2 510402 5%  XDP_TMS
2
7K 0402 5% RH495 1 CNOQ 2 510402 5%  XOP.TDI
RH496 1 CMC@ 2 510402 5%  XOP.TDO

CH194 CH195
0.1U_0402_16V7K~D 0.1U_0402_16V7K~D
ESD@ ESD@

Security Classification |

Compal Secret Data

Compal Electronics, Inc.

Issued Date [ 2017/05/15 T

Deciphered Date

2018/02/05

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRETARY PROPERTY OF COMPAL ELECTRONICS, INC. AND CONTAINS CONFIDENTIAL
RET

INFORMATION. THIS SHEET MAY NOT
DEPARTMENT EXCEPT.

E TRANSFERED FROM THE Cl

RS ALTHORIZED BY COMPAL ELLCTRONICS, INC. NEITHER, THIS SHEET NOR, THE INFORMATION 1T CONTANS
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF COMPAL ELECTRONICS, INC.

DIVISION OF R&D

P009-CPU(4/8) CFG,XDP

Document Number.

LA-H351P

I 7




+VCC_CORE

+VCC_CORE CFL-H +VCC_CORE
o ucty o
CFL-H
CFLH et K12 veer veeed s
uctl 0913 change intel vecz Veoe5 7
AA AH13 E2 VCC3 VCCe6 5
AA31] VCC1 VCC64 AFTA IST_TRIG X—E5 RSVD_TPS VCCa VCee?
A3z | VCC2 VCC65 AH2g TT@ @+ E1 | IST_TRIG VCCs VCCe8
AA33 | VCC3 VCC66 AH30 X517 RSVD_TP4 VCCe VCC69
AA34 | VCC4 VCC67 [~ap37 X——— RSVD_TP3 32| Vec? VCC70
AA35 | VCC5 VCC68 [~AH3Z BR1 BK2! 351 VCC8 veeTt
AA36 | VCCB VCCB9 [~AJi4 XB75| RSVD_TP1 RSVD11 ﬁg 36 VCCo VCC72
AA37 | VCCT VCC70 [FaJag %= RSVD_TP2 RSVD10 371 Vec1o VCC73
AA3g | VCC8 VCCT1 2750 N35 38 Vectt VCC74
‘AB2g | VCC9 VCC72 RY37 RSVD15 13| VCC12 vCeTs
AB30 ] VCC10 VCCT73 [AJ32 Jo4 P14 | VCC13
AB31 | VCC11 VCCT74 [aJ33 X 24| RSVD28 29| VCC14
AB32 | VCC12 VCCT75 [~AJ34 N33 | RSVD27 30| VCC15
AB35 | VCC13 VCCT76 [~AT35 34| RSVD14 37| VCC16
AB36 | VCC14 VCCT7 [FaT38 RSVD13 3z | VCC17
AB37] VCC15 VCC78 & N29 35 VCC18
AB38| VCC16 VCCT79 R XRi4| RSVD30 34| VCC19
£ e = e
AC14 A I3
AG29-| VCC19 VCC82 g P29| RSVD1 VCC22
AG30°| VCC20 VCC83 [y P14 | RSVDS VCC23
AC3T| VOC2) Voo A <} RH502 1 2 00402 5% 36| B0 Ve
AC32 A - R
AC33 | VCC23 VeCss A T RH593 1 2 00402 5% A37 R34_| VOC26
A ] Vocas vGgn A . R ] Voer
AGap | vocas veceo 4 20 PO TRIGGER Rz 538 Bios s —za| PROC TRIOIN Rar | veczo
ADT3 xgg;g ggg:? A <20> CPU_TRIGGER PROC_TRIGOUT R38 gggg?
AD14 A F30
AD31 | VCC29 VCC92 [ %> RsVD24 VCC32
AD32 | VCC30 VCC93 [ VCC33
AD33 | VCC31 VCC4 [ E30 VCC34
AD34 | VCC32 VCC95 ~AM13 %= RsvD23 VCC35
AD35 | VCC33 VCC96 AV VCC36
AD36 | VCC34 VCCI7 [~anag B30 BL3 VCea?
AD37 | VCC35 VCC98 R X35 RSVD7 RSVD12 [A7g VCC3s
AD38 | VCC36 VCC99 R %=~ RsvD21 RSVD3 513X U9 VCC39
2 e o o e
A A G3 U31
Al VCC39 VCC102 [ %33 RsVD26 cas Usz | Veca2
A VCC40 VCC103 [ %—=— RSVD29 RSVD22 g1 X U35 VCC4a3
Al VCCat VCC104 [ RSVD20 ERzX T34 VCCad
Al VCC42 VCC105 [ R35 RSVD17 FEpTX U5 Vecas
e e b R e e [ o vecee
A 4 107 A H30 i B2 Vi3 o
AE38] VCC45 VCC108 4 RSVD9 RSVD6 [——X Via| VCCas
g et Fa ke
AF! A V32
e e e oA e
AF. Al V34
AF33 ] VCC50 VCC113 [ V35| VCC53
AF34 Vst VCC114 o V36| VCCs4
“AF35 ] VCC52 VCC115 [ap Va7 VCC55
AF36] VCC53 VCC116 Fap30. 387 VCC56
AF37 | VCC54 VCC117 (ap3q VCes?
AF38] VCC55 VCC118 AP32 VCCs8
A VCC56 VCC119 ap35 +VCC_CORE VCC59
A VCC57 VCC120 [ap3g VCC60
A VCCs8 VCC121 FAP37 VCCe1
A VCC59 VCC122 [AB3g VCC62 100F 13
A VCC60 VCC123 g3 - VCCe3
AG35 | Veco! veei4 RH197 CFLH_BGAT440
A Veces 100_0402_1%
VCC63 -0402_1% @
~
90F 13 VCC_SENSE ﬁggg B VCCSENSE  <89>
S_SENSE <89>
CFL-H_BGA1440 -
e RH466
100_0402_1%
~
Security Classification | Compal Secret Data Comgal Electronics, Inc.
Issued Date | 2017/05/15 | Deciphered Date 2018/02/05 Title.
- + RE RSI/D
THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS INC. AND CONTAINS CONFIDENTIAL 5 DOCP01€ (b:PU 5/8 VCC CO
SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISIO} ize ument - Number
DEPARTMENT EXCEPT AS AUTHORIZED BY COMPAL ELECTRONICS, INC. NEITHER THIS SHEET NOR THE INFORMATION IT CON U 1
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF COMPAL ELECTRONICS, INC. LA-H351P
Sheet 10 of 100

+VCC_CORE

3 T 2

?ate: Thursday, May 30, 2019




+VCCIO +VCCSTG +VCCST
B B B
e e 2 - R R
IS IS & 2 2 2
18, 185 |18o 18 g '8
+VCCSA +1.2V_DDR o Z o o 29 =20 =29
28 T 88 T 2% 0 B B
23 23 23 2 £8 2£8 |2%8%
s s s : 2 &
CFL-H
UciL
J VCCSA1 vDDQ1 22?2 ‘; :
VCCSA2 vDDQ2 AF5
VCCSA3 VDDQ3 [aFg
VCCSA4 VDDQ4 AG5
VCCSAS VDDQ5 [acg
veoanr VDboy |42 ;
voosar vooer L VCCPLL_OC is allowed to be turned off
VCCSA9 VDDQ9 1 it 1
Vesnto Ve [#eT during S3 and DS3 if it is not powered directly from VDDQ
VCCSA11 vDDQ11 ARG
VCCSA12 vDDQ12 AT12
VCCSA13 VDDQ13 AW
Wi2g | VOCSA14 VDDQ14 [~Aye
M30 | VCCSA15 VvDDQ15 j5
M31| VCCSA16 VDDQ16 5
M32 VCCSA17 vDDQ17 K12
M3s| VCCSA18 VDDQ18 {5
M3 VCCSA19 VDDQ19 112
M35 | VCCSA20 VDDQ20 (5
M. VCCSA21 VvDDQ21 R6
+VCCIO VCCSA22 VDDQ22 T6
VvVDDQ23 W6
Vo024 +1.2V_VCCPLL_OC +1.2V_DDR
5
VCCIO1 o
VGOI02 RH530 2 00402 5%
VCCio3 BH13
VCClo4 VCCPLL_OC1 573 +1.2V DDR +1.2V DDR
5| VCCIos VCCPLL_0C2 577 +VCCST ) )
VCCIO6 VCCPLL_OC3
nglgé vocst | 80 Tomil ?«vccsm +VCCSA
VCCIO9 N N N N
H20  10mi1 N N N N
i ! ; s lelelelelelelelelele
VCCI012 veesTer (830 10nil eesT RH201 1S € 1€ hE hE hE e e |1E 1S IS 2 2 8 2
100_0402_{% g £ £ £ £ £ £ 2 £ 2 £ R8T =882
veeiors H28 10mi1 i SeE=Re= R =R Re—Re—8e=—82=—82=—8 82 o [z [lon [ lon
vcclo14 VCCPLL1 ; o IT oI T NI T NI T NI T NT T E 208 298 222 (228
J28 10mil T - A 28 L28 L2838 22 L2828 1228 228 22 28 g < 2 2
&28812 VCCPLL2 2‘5 2‘54\ 225 2‘50 221.0 ZK&JN 2‘5@ 220- 2‘5@ 22 2o E 2 E E
HE N EN RN R R R RN
VCCIO17 = = = = = = = = = = =
VCCIO18 VCCSA_SENSE mg? ; VCCSA_SENSE ~ <89>
VCCIO19 VSSSA_SENSE VSSSA_SENSE  <89>
VCCIO20 -
VCCIOo21 VCCIO_SENSE T:_,;‘ VCCIO_SENSE ~ <88> RH469
120F 13 VSSIO_SENSE VSSIO_SENSE ~ <88> o0 o402 | < <
CFL-H_BGA1440 o
e
+1.2V_VCCPLL_OC +VCCST
2 |2 S
1's g 1 gn@
ca==g 88
=133 20 e
ws @y bl
25” |25 2g
= = 2
Securty Gassifation | Compal Secret Data Compal Electronics, Inc.
Issued Date [ 2017/05/15 Deciphered Date 2018/02/05 Tile

DEPARTMENT

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONI
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CU:
EXCEPT AS AUTHORIZED BY COMPAL ELECTRONICS, INC. NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF COMPAL ELECTRONICS, INC.

JSTODY

ICS, INC. AND CONTAINS CONFIDENTIAL
OF THE COMPETENT DIVISION OF R&D

T

2

ize | Document Number

PO11-CPU(6/8) +VCCSA,+VCCIO




+VOCGT CFLH +veceT
UC1K
AT vecet VeoaTso [ape——
A VCCGT2 VCCGT81 BE:
e vecers VCCGTE2 pE;
A VCCGT4 VCCGT83 BE:
ATae] veceTs VCCGT84 [-BEgy
e veceTs VCCGTES [oE;
A VCCGT7 VCCGT86 BE:
g veceTs VCCGTE? BE;
Al VCCGT9 VCCGT88 BE38
$——AUse| VECGTI0 VCCGTES [BEs
A5 VECaTH1 VECGTS0 g
Al VCCGT12 VCCGT91 [ -29—'
e VecaTis R e —
? Al VCCGT14 VCCGT93 F
$——AUsa| VCCaT1s VCCGTo
AU VECaTI VCCGTSS oF
1 A VCCGT17 VCCGT9% F
 — o VCCGTS7 oF
1 A VCCGT19 VCCGT98 Fa8
AT VEeaT20 VCCGTS9 ros—1
v VecaT21 VCCGT100 {-pasy—9
1 A VCCGT22 VCCGT101 W‘
v VCCGT2s VCCGT102 |-Basr—1
1 A VCCGT24 VCCGT103 W‘
¢—AVaa| VCCGT25 VECGT104 |-paa—9
| veceTs VCCGT105 (-pas—9
A VCCGT27 VCCGT106 | W‘
wer] veceTzs VECGTI07 [-prda——9
A VCCGT29 VCCGT108 [ r‘
AWar veceTso VECGT109 {prise—9
e veceTat VCCGTI10 [arae——
A VCCGT32 VCCGT111 ¢ r‘
$——AWas| VCCGT33 S i —.
A VCCGT34 VCCGT113 J16
VECGT3S VECGT14 [-BYTS
e VEcaT3s VCCRT115 [-BIIE
A VCCGT37 VCCGT116 [ r‘
v VECaT38 VCCGT117 [Biae——
A VCCGT39 VCCGT118 | r‘
Avaa] VECGTA0 VECGTH19 (-aYaq—9
e vecaTat VCCGT120 {-paa—%
A VCCGT42 VCCGT121 [ T‘
VECGT43 VECaT22 {-Bie—4
A VCCGT44 VCCGT123 *ur‘
$—Base] VCCGT4s VECGT124 [Brs
+—BAse] VCCGT4s VCCGT125 [-BRt>
T BA31 | VCCGT47 VCCGT126 BKA9
—BAsy| VCCGT4 VCCGT127 |-Bese
" BA33 | VCCGT49 VCCGT128 W‘
ey VCCGTS0 VCCGT129 |-pras——9
Ao VCCGTS1 VCCGT130 {-pas—%
1 BA3 VCCGT131 W‘
e VCCGT132 |-prar—9
I BB14 | VCCGT133
VCCGT134
—oor | VCCGT135 {-arre—9
—BB33 | VCCGT136
—— o | VECGT137
BB35 | VCCGT138
VECGT139
— 50| VCCGT140
—BB38 | VCCGT141
VCCGT142
) VCCGT143
+— VCCGT144 [Bre—
+—— VCCGT145 [aare——
T VCCGT146 W7—‘
+—— VCCGTH47 [
) VCCGT148 W‘
+—— VCCGT149 [Bnor——
+— VCCGT150 [-BNie—9
VCCGT151 [BNT7 1
+— VCCGT152 |-Bngs
T VCCGT153 | 37—‘
+— VCCGT154 [-aNag—9
+— VCCGT155 [-ppse—9
) VCCGT156 P R
+— VCCGT1S7 (-Bote vegeT
VCCGT158 [ R37
¢—BPag VCCGT159 VECGT164 N
4 VCCGT160 VCCGT165 (Bt
VCCGT161 VCCGT166 T RH203
VCCGT162 VCCGT167 (BT 100_0402_1%
VCCGT163 VCCGT168
110F\§SGT_SENSE |-Ariar 1 VSSGT_SENSE  <89>
VCCGT_SENSE VCCGT_SENSE ~ <89>
CFL-H_BGA1440 -
e RHaT2

100_0402_1%

1. VccGT_SENSE / VssGT_SENSE Trace Length Match < 25 mils o
2. Maintain 25-mil separation distance away from any other dynamic signals.
3.RC1, RC2 should be placed within 2 inches (50.8 mm) of CPU

Security Classification | Compal Secret Data

Compal Electronics, Inc.

Issued Date | 2017/05/15 | Deciphered Date | 2018/02/05

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS, INC. AND CONTAINS CONFIDENTIAL
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D
DEPARTMENT EXCEPT AS AUTHORIZED BY COMPAL ELECTRONICS, INC. NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS

MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF COMPAL ELECTRONICS, INC.

Title

PO12-CPU(7/8) +VCCGT

ize | Document Number

T Z




VSS_81 VSS_162

UC1E

2 VSS_1  Vss 82 ﬁ 2

AT6| VSS_2  VSS_83 [

ATg] VSS_3  VSS_84 [

A20 VSS_4  VSS_85 [AL:

Ao7| VSS5  VSS_86 [AL:

Aoq| VSS_6  VSS 87 [AL,

Aog| VSS_7  VSS_88 [~Ar

Aog| VSS_8  VSS_89 [Ar;

A30] VSS9 VSS90 [
VSS_10  VSS 91 [

29| VSS_11  VSS 92 amz

AATZ| VSS_12  VSS_93 [p
AAZo| VSS_13  VSS_94 [-p
AA30| VSS_14  VSS_95 FavT
AB33 | VSS_15 VSS_96 [Amag
AB34| VSS_16  VSS_97 [x

AB6| VSS_17  VSS 98 [aws

ACT| VSS_18 VSS9 ANtz
VSS_19 VSS_100 ANZG—1

A,fé VSS'20 VSS_101 1,58—<

AG3| VSS_21 VSS_102 [

AC37] VSS_22 VSS_103 [x
AC38 | VSS_23 VSS_104 [z

AC4| VSS_24 VSS_105 [-p

AG5 | VSS_25 VSS106 A

AGE | VSS_26 VSS 107 [am

ADT0 | VSS_27 VSS_108 [4p:

AD11 | VSS_28 VSS_109 [apy

ADT2 | VSS_29 VSS_110 [Ap:
+—AD26 | VSS_30 VSS_111 AR
+—AD30 | VSS_31 VSS_112 FAR73

D6 | VSS_32 VSS_113 ARqz

ADS | VSS_33 VSS_114 [-aR

AD9 | VSS_34 VSS_115 [ARsg 1

AE33 | VSS_35 VSS_116 AR5 1

AE34 | VSS_36 VSS_117 AR
t—AE6 | VSS_37 VSS_118
t—AFT | VSS_38 VSS 119 am

AFTZ VSS_39 VSS_120 |-&R

AFT5| VSS_40 VSS_121 3R

AFT4| VSS_41 VSS_122 [-3R

AFo| VSS_42 VSS 123 [aR

AF3| VSS_43 VSS_124 [aR

AF4| VSS_44 VSS_125 [FaR3g

AGT0 | VSS 45 VSS_126 [aR

AGTT | VSS 46 VSS_127 [aR

AG13 | VSS_47 VSS_128 [“aTog
t—AG2o | VSS_48 VSS 129 FaTs0
+—AG30 | VSS_ 49 VSS_130 AT,

AGE | VSS_50 VSS_131 Ay

AGT| VSS_51 VSS_132 [Fam

AGE | VSS_52 VSS_133 Ay

AR | VSS_53 VSS_134 Ay
AF35 | VSS_54 VSS_135 A
‘AH34 | VSS 55 VSS_136 [l
AH35 | VSS_56 VSS_137 [ay;
AH36| VSS_57 VSS_138 [a;
e | VSS58 VSS 139 [any
AJT| VSS 59 VSS_140 Fava7
AJ73| VSS_60 VSS_141 [Favag
AJ2] VSS_61 VSS_142 g
ATs| VSS_62 VSS_143 Faw1z
AJ37| VSS_63 VSS_144 [
AJ38 | VSS_64 VSS_145 FAwag
AJa| VSS65 VSS_146 [
AJ5 | VSS_66 VSS_147 Fawag
AJo | VSS 67 VSS_148 [
VSS_68 VSS_149 [
W5 | VSS_69 VSS_150 17
VSS70 VSS_151 ~ypg—%
VSS71 VSS_152 g1
VSS_72 VSS_153 A1z
VSS 73 VSS_154 AD7
VSS 74 VSS_155 g
g VSS_75 VSS_156
$——v7| VSS_76 VSS_157
VSS 77 VSS_158
VSS 78 VSS_159

AK29| VSS_79 VSS_160 3

AK30 | VSS_8Qr YSS_161 7

CFL-H_BGA1440
@

CFLH

CFLH
UC1H

ALlt s 3 vss 325 vss_409 1o
VSS 163 VSS 244 e oy | VSS 326 VSS 410 [1g
VSS 164 VSS 245 [ajo0—1 b1y VSS 327 VSS 411 [
VSS 165 VSS 246 [jos—1 Shra{ VSS 328 VSS 412 oy
VSS 166 VSS 247 [Bjse—1 B2 VSS 320 VSS 413
VSS_167 VSS 248 54| VSS 330 VSS 414
VSS 168 VSS_249 t—Bpoc | VSS_331  VSS 415 [
VSS 169 VSS_250 t—Bpo6 | VSS_332 VSS 416 [
VSS_170  VSS_251 t—Bpog | VSS_333  VSS 417 [
VSS_171  VSS_252 +—Bps3| VSS 334 VSS 418 [Fa7
VSST172  VSS 253 Pay| VSS 335  VSS 419 a5
VSS 173 VSS 254 [ o7| vSs ads  vss 420 [r
VSS 174 VSS 255 ki1 S| VSs 337  vss 421 [
VSST175  VSS 256 Rio| VSs338 vss 422 [
- vSs_176  vss 267 VSS 339 VSS 423
VSS_177  VSS_258 R31| VSS 340 VSS_424
VSS 178 VSS_259 BRpy VSS 341 VSS 425
VSS_179  VSS_260 gros 1 I BR25 | VSS_342 VSS_426
VSS_180 VSS 261 5 t—ERo6| VSS_343  VSS 427
VSS_181  VSS 262 t—BRog| VSS 344  VSS 428
VSST182  VSS 263 R Roq| VSS 345 VSS 429
VSS 183 VSS 264 B Rea| VSS 346 VSS 430
VSS 184 VSS 265 [T oo-| VSS347  VSS 431
VSS 185 VSS 266 VSS 348 VSS 432
VSST186  VSS 267 [BL: VSS 349 VSS 433
VSS_187 VSS 268 [BL: VSS 350 VSS 434
VSS 188 VSS_269 [Brog VSS 351 VSS 435
G347 VSS_ 189 VSS_270 [~Brog— VSS 352 VSS 436
VSS 190 VSS_271 [Bras t—ETo6 | VSS_353 VSS 437
D70| VSS 191 VSS 272 [gras =150 VSS 354  VSS_438
BT VSST192  VSS™273 | aras VSS 355 VSS 439
Diz{ VSS_193  VSS 274 VSS 356 VSS 440
Dar| VSS_194 VSS 275 o1 VSST357  vss adt
D VSST1e5  VsSS 276 &1a| VSST358  VSS 442
VSS 196 VSS 277 G1e| VSST359  VSS 443
D6 VSS 197 VSS_278 C17] VSS_360  VSS_444
Do VSS 198 VSS_279 C167] VSS_361  VSS 445
+—BET| VSS_199  VSS_280 C21 VSS 362  VSS_446
t——BE5| VSS_200 VSS_281 G537 VSS_363 VSS 447
5 VSS 201 VSS 282 Coe| VSS 364  VSS 448
+— e VSS 202 VSS 283 Go7| VSST365  VSS 449
t— g0 VSS 203 VSS 284 Goa| VSST366  VSS 450
t—Cooa VSS 204 VsSS 285 &5 vssT367  vss ast
}—oEe| VSS 205 VSS 286 [avee—1 G| vssT368  vSS 452
+—BEo| VSS 206 VSS 287 [Bver—1 VSS 369 VSS 453
t—Br>| VSS_207 VSS 288 [gniog 1 G| VSS_370 VSS 454
BF3s| VSS 208 VSS_289 [Byvise Co| VSS 371 VSS_455
BF34] VSS 209 VSS_290 [Byvis Big| VSS 372  VSS_456
F5 VSS 210 VSS_291 [Byvisy Di2| VSS373  VSS_457 kg
VSS 211 VSS 292 Eyise—1 D74 VSS 374 VSS_458 [gqq
VSS212 VSS 293 [aves—1 Bie| VSST375 Vss 4s9
VSS 213 VSS 204 (et Bie VSS'376 VSS 460
VSS 214 VSS 295 [ave—1 t— Do VSS 377 VSS 461 [ag
VSS 215 VSS 296 [ano—1 t— D2 VSS_378  VSS 462
VSS 216 VSS 297 aviE—1 t—Bar| VSS 379 VSS 463
VSS_217  VSS_298 Fgpg 1 I D26 | VSS_380 VSS 464
VSS_218  VSS_299 g\ 1 I Do2s | VSS_381 VSS 465
| VSS 219 vSS 300 t—p3| VSS_382  VSS 466
o] VSS 220 VSS 301 30| VSS_383  VSS 467 [
Hie— VSS 221 VSS_302 D53| VSS 384  VSS 468 [T
o VSS222  VsST303 oo VSST385  VSS 469 [T
o VSS 223 VSS 304 [anao—1 Do| VSST386  VSS 470 [T
o VSS 224 VSS 305 [ana—1 34| VSS 387  VSS a7t
e VSS 225  VSS 306 [anar Eye| VSs 388 vSS 472 [y
Mo VSS 226 VSS 307 [nse—1 55| VSSase  vss473
H7| VSS 227  VSS_308 ["BNg VSS 390 VSS 474
He| VSS 228  VSS_309 [BN37 t—F5| VSS_391 VSS 475
Ho| VSS 228 VSS_310 ["BN34 > VSS 302 VSS_476
VSS 230 VSS_311 [p3s N33 VSS_393 VSS 477 [Btg
VSS 231 VSS 312 [pg—1 VSS 394 VSS 478 [Bry
35| VSS 232 VSS 313 [Rez VSS 395 VSS 479
1o VSS 233 VSS 314 [Rae—1 VSS 396 A
VSS 234 VSS 315 [hor—1 VSS397  VSS_A3 g
VSS 235 VSS 316 [apas VSST398  VSS A4 [
VSS 236  VSS 317 [Ray 5 VSS 399 VSS Ad g <
VSS 237 VSS 318 9| VSS_400  VSS_B3 [g37
o1 vSS 238 VSS 319 [Fro—1 < B12| VSS_401 VSS_B37 [graz—Y
US| VSS 239 VSS 320 37| VSS_402 VSS_BR38
U3 ] VSS_240  vSS 321 M14] VSS_403 VSS BT3 3
BJio| VSS 241  VSS 322 VSS_404 VSS_BT35 2
S| VSS 242 o VS5 323 Np| VSS 405 VSS BT36
VSs 243 7 VSs 324 | VSS 406 VSS BT4 o
- VSS 407 of SS_C2
gL H_BGATA40 Fig | VSS-40For 4SS C2 D36
< < ;FL H_BGAT440

Security Classification

Compal Secret Data

Compal Electronics, Inc.

lssued Date 2017/05/15 | Deciphered Date 2018/02/05 Title
THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS, INC. AND CONTAINS CONFIDENTIAL S0 D P01-z'gU(8/8) VSS
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DNISION OF R&D ize | Document Num ev
DEPARTMENT EXCEPT AS AUTHORIZED BY COMPAL ELECTRONICS, INC. NEITHER THIS SHEET NOR THE INFORMATION IT COl LA H351P 0.1
WAY B USED v OR DISGLOSED 6 ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF GOMPAL ELECTRONICS. NG, -
Thursday. May 30, 2019 TSheet 13 of 100

3 I

2

Date:
1




HM370 B-0 QS
SAQ000BVP1L
HM370_B@

M.2 SSD Slot#3
PCle/SATA

M.2 SSD Slot#3
PCle/SATA

TBT

<68>
<68>

<68>
<68>

<68>
<68>

PCIE_PTX_C_DRX_P11
PCIE_PTX_C_DRX_N11
PCIE_PRX_DTX_P11
PCIE_PRX_DTX_N11

PCIE_PTX_C_DRX_P12
PCIE_PTX_C_DRX_N12

<68> PCIE_PRX_DTX_P12

<68>

<42>

PCIE_PRX_DTX_N12

PCIE_PTX_C_DRX_P20

<42> PCIE_PTX_C_DRX_N20
<42>  PCIE_PRX_DTX_P20

<42>
<42>
<d2>

PCIE_PRX_DTX_N20
PCIE_PTX_C_DRX_P19

PCIE_PTX_C_DRX_N19

<42>  PCIE_PRX_DTX_P19

<42>

PCIE_PRX_DTX_N19.

<42>
<42>

<38>

CNpt
UH1C
*xA2 1 L ek PCIE9_ RXN [-S3¢ PCIE_PRX DTX N9 <68>
X%AU4| CL_DATA PCIES_RXP (G4 PCIEPTX DRXN: U TN 2 PCIE_PRX DTX P9 <68>
X==" CLRST# PCIE9_TXN (535 PCIE-PTX-DRXPY 0220 0201 63V 2 PCIE_PTX_C_DRX N9 <6
o PCIES TXP TR PCIE_PTX_C_DRX_P9  <68> M.2 SSD Slot#3
Xya7| GPP_K8 .
X~vag| GPP_K9
% GPP_K10 PCIE10_RXN 53377 PCIE_PRX_DTX_N10  <68> PCIe/SATA
X GPPK11 PCIE10_RXP (&35 PCTEPTX DRXNT0 5250 0201 63V 2 PCIE_PRX DTX P10 <68>
a7 PCIET0_TXN (535 PEHEPTXCORX PO ——0500 00T 6.3V 2 PCIE_PTX_C_DRX N10  <68>
%T46| GPP_KO PCIE10_TXP PCIE_PTX_C_DRX P10 <68>
Xag| GPPK1 Fa4
%147 | GPP_K2 PCIE15_RXNISATA2 RXN 5 PCIE_PRX DTX N15  <73>
%Nag| GPPK3 PCIE15_RXP/SATA2_ RXP g0 POEPRXDIXPIS <73 | AN
%Na7| GPP K4 PCIE_15 SATA 2 TXN [~Gz0 PCIE_PTX DRXN15  <73>
Xpa7 | GPP_K5 PCIE15_TXP/SATA2_TXP PCIE_PTX_DRX_P15  <73>
KR GG PCIE6_RXNISATAS_RXN [ PCIE_PRX DTX N16  <73>
- = 2 W40
PCIE_PTX_DRX_P11 PCIE16_RXP/SATA3_RXP PCIE_PRX DTX P16 <73>
gﬁﬁ ggg: g;x § ‘ 1 g:;gs PCIE_PTX_DRX_NTT gﬁ PCIE11_TXP/SATAOA_TXP PCIE16_TXN/SATA3_TXN 5211 PCIE_PTX_DRX_N16  <73> WLAN
1 F39| PCIE11_TXN/SATAOA_TXN PCIE16_TXP/SATA3_TXP PCIE_PTX_DRX P16 <73>
35| PCIE11_RXPISATAOA RXP K43
PCIE11_RXN/SATAOA_RXN PCIE17_RXNISATA4_RXN ezz PCIE_PRX DTX N17  <d2>
R42 PCIE17_RXPISATA4_RXP [—pz5 POTEPTXDRXNT (PR PCIE_PRX DTX P17 _ <42>
Ras | GPP_F10/SATA SCLOCK PCIE17_TXN/SATA4_TXN [~gz5 PCIE_PTX_DRX_PT 0.220 0201 6.3V, PCIE_PTX_C DRX N17  <42>
U47 | GPP_F11/SATA_SLOAD PCIE17_TXP/SATA4_TXP PCIE_PTX_C_DRX P17 <42>
Uds | GPP_F13/SATA_SDATAOUTO P41
GPP_F12/SATA_SDATAOUT1 PCIE18_RXNISATAS_RXN [Rag PCIE_PRX DTX N18  <d2> TBT
ca9 PCIE18_RXP/SATAS RXP [~Cz5 PCIE-PTX-DRXNT 0720 0201 B3V PCIE_PRX DTX P18 <42>
X3g| PCIE14_TXN/SATAIB_TXN PCIE18_TXN/SATAS_TXN [5z5 PCIEPTXDRXPT 0.220 0201 6.3V, PCIE_PTX C DRX N18  <42>
X Dag | PCIE14_TXPISATAIB TXP PCIE18_TXP/SATAS_TXP PCIE_PTX_C_DRX P18 <42>
Xa7] PCIE14_RXN/SATA1B_RXN AK48
%=~ PCIE14_RXPISATAIB_RXP GPP_E8/SATA_LED# %
B | PCIE13 TX/SATAOB TXN  GPP_EOISATAXPCIEOISATAGPO [FAga:
Gas | PCIE13_TXPISATAOB TXP  GPP_E1/SATAXPCIE1/SATAGP1 [aics < SATA GP1  <68>
Gag | PCIE13_RXN/SATAOB_RXN GPP_E2/SATAXPCIE2ISATAGP2 [~ana7X Lavs
PCIE13_RXP/SATAOB_RXP GPP_FO/SATAXPCIES/SATAGP 3 [~ANid6 SaTA
PCIE_PTX_DRX_P12 GPP_F1/SATAXPCIE4/SATAGP4 < ATA GP4  <68>
3§§ﬁ 353: 235 § = 1 §:§g§ PCIE_PTX_DRX_NT Sig PCIE12_TXP/SATATA_TXP  GPP_F2/SATAXPCIES/SATAGPS 7: E 5T CHANGE /1T
1 Ja1| PCIE12_ TXNISATAIA_TXN  GPP_F3/SATAXPCIES/SATAGPS a4 l PCH_SATADET# 1 2
{142 | PCIE12_RXPISATA_1A_RXP GPP_F4/SATAXPCIE7/SATAGP? > TBT_RTD3RST# <42> s T
PCIE12_RXN/SATATA_RXN u4s ‘ 0402
20220 0201 63V PCIE_PTX DRX_P20 B4 GPP_F21/EDP_BKLTCTL avae B P PO <3
3020 0201 63V PCIEPTXDRXNZD Ada"| PCIE20_TXPISATA7_TXP GPP_F20/EDP_BKLTEN avas |
R37 | PCIE20_ TXN/SATA7_TXN GPP_F19/EDP_VDDEN ENVDD_PCH  <38>
PCIE20_RXP/SATA7_RXP H_THERMTRIP# R o
R35 AD3 1 2 A
> 5550 T 63V PCIEPTX DRXPT D43 | PCIE20_ RXN/SATA7_RXN THRMTRIP# [~AFy Rz e H_THERMTRIP#  <9>
30220 0201 6.3V PCIE-PTX-DRX_NTY Caq | PCIE19_TXP/SATAG TXP PECI 5300402 5% H_PECI  <9,58>
42| PCIE19_TXN/SATAS_TXN I SYNC [~AGs HPM_SYNC  <g>
PCIE19_RXP/SATAS RXP 30 13 PLTRST CPU# [aEy PLTRST CPU#  <0>
PCIE19_RXN/SATAG_RXN PM_DOWN H_PM_DOWN ~ <9>
CNP-H_BGAB74 Revt |
@
@
RH14
12.1.0402 1%
oNpH
UHIE
AL13__ CPU_DDCICLK
GPP_I5/DDPB_CTRLCLK [~aRg CPU-DDCTDAT
AT6 GPP_I6/DDPB_CTRLDATA [~ANT3 PU-DDC2CLK PCH_DP3_CTRL_DATA 2.2K 0402 5%
CPU_DP1_HPD ; ANT0 | GPP_I0/DDPB_HPDO/DISP_MISCO GPP_I7IDDPC_CTRLCLK [~A{15—CPU-DDCZDAT
CPU_DP2_HPD 'APg | GPP_I1/DDPC_HPD1/DISP_MISC1 GPP_[B/DDPC_CTRLDATA 45 PCH_DP4_CTRL_DATA 22K 0402 5%
J8LT5 | GPP12I0PPD | _HPD2/DISP_MISC2 GPP_I9/DDPD_CTRLCLK [apgX PCH_DP3_CTRL_DATA
GPP_I3/DPPE_HPD3/DISP_MISC3 GPP_0/DDPD_CTRLDATA [~ANag PCH-DPA_CTRL_DAT
GPP_F23/DDPF_CTRLDATA [Tz
GPP_F22IDDFF_ CTRLCLK 212K CPU_DDC1CLK 2.2K 0402 5%
AP41
EDP_HPD_CPU GPP_F14/PS_ON# < PROC_DETECT#  <9> CPU_DDCADATA ,
EDP_HPD_CPU <} ANS | Gpp_4/EDP_HPDIDISP_MISC4
. GPP_K23/IMGCLKOUT1 STRAP3 PCH  <30> CPU_DDC2CLK 2.2K 0402 5%
GPP_K22/IMGCLKOUTO STRAPS_PCH  <30> CPU_DDG2DATA 2.2K 0402 5%
1

RHY
100K_0402_5%

50F 13

K20 [Aja

GPP |
GPP_H23/TIME_SYNCO

P

CNP-H_BGA8T4

Rav

DEL IR CAM DET

DDP[B..F[CTRLDATA

This signal has a weak internal Pull-down.
= Port B~D is not detecte

1 = Port B,C,D is detected. (Default)

Notes:

1. The internal Pull-down is disabled after

PCH_PW de-asserts.

2. This signal is in the primary well.
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PCH_RTCX1

NPt
UH1G RH70
£33 1 PP_A16/CLKOUT 48 'UM*‘MUZ{S g PCH_RTCX2
PCH_XDP_CLK_N ~[
<9> CPU_24MHZ_P 8:3; CLKOUT_CPUNSSC_P CLKOUT_ITPXDP# :3’ TXDPCLK F 1‘; ,':ﬁg.g xg
Net : XCLK_BIASREF <g> CPU_24MHZ_N CLKOUT_CPUNSSCE ~ CLKOUT_TPXDP_P YH1
Trace Width/Space: 15mil /15 mil <9> PCH_GPU_BCLK P 88| CLKOUT CPUBCLK P CLKOUT CPUPCIBCLK! :EM PCH_CPU_PCIBCLK N <0> 32.768KHZ_X1A000141000300
' <g> PCH_CPU_BCLK N CLKOUT_CPUBCLK# CLKOUT_CPUPCIBCLK_P PCH_CPU_PCIBCLK P <9> 2
Max Trace Length: 1000 mil XTAL24_OUT e s i[]
+1V_PCH 10 | XTAL_OUT CLKOUT_PCIE_NO [~aJ7 ’ CLK_PEG N0  <27>
[e XTALZIN CLKOUT_PCIE_PO K> ClKPEGP0 <27> GPU : y
7 7 »  XCLK BIASREF
RHT1 1\ @ A 2 27K 0402 1% T3 | XCLK_BIASREF CLKOUT_PCIE N1 [HArag CLK_PCIE N1  <68> s2p ot02 s, L L CHa8 102 soves
1 2 XCLK_BIASREF PCH_RTCX1 BA4Y CLKOUT_PCIE_P1 CLKPCIEP1  <68> SSD1 a0 04025
7 PCHRT RTCX1 2 2
RHe%0 £04.0402_1% BA%S ] Rrcxe CLKOUT_PCIE N2 [T
+3VS, BF31 CLKOUT_PCIE_P2 [~
RPS <27>  CLKREQ_PEGH0 BE3T| GPP_BSISRCCLKREQO# AE6
RES CLKREQ_PEGH0 o <6 LKREQ_PCIE#1 GPP_B6/SRCCLKREQ1#  CLKOUT_PCIE_N3 :B CLK_PCIE_N3  <42>
‘; AN g PEG (dGPU)TP@ PAD-D =%9§ AR GPP_B7/SRCCLKREQ2#  CLKOUT_PCIE_P3 AE7 CLK PCE P3 <42> TBT
3 NS BT i <42> CLKREQ_PCIE#3 AC2
AN CLKREQ_PCIE#4 SSD2 <73> CLKREQ_PCIE#4 CLKOUT_PCIE_N4 DB CLK_PCIE_N4  <73>
<73> CLKREQ_PCIE#5 CLKOUT_PCIE_P4 CLKPCE P4 <73> LAN
L <68,74> CLKREQ_PEG#S
+3VS 10K.0604.BPAR 5% NA <68> CLKREQ_PCIE#7 CLKOUT_PCIE_NS -ASs CLK_PCIE N5 <73>
RES Thunderbolt CLKOUT_PCIE_P5 CLKPCEPs <73>  WLAN
4 5 CLKREQ_PEG#6 u n e r O >} wa
EE VAR LAN GPP_H4/SRCCLKREQ10# ~ CLKOUT_PCIE_N6 [yy3 CLK PEG NG <74> e
5 x7 GPP_H5/SRCCLKREQ11#  CLKOUT_PCIE_P6 :‘ ; ClkPEG P6 <4> Caldera o
GPP_HB/SRCCLKREQ12# o
1 ‘/\/“i WLAN GPP_H7/SRCCLKREQ13# ~ CLKOUT_PCIE_N7 ;"/Z.:B CLK_PCIE N7  <68> 33 0201.5%
10K_0804 BP4R_5% GPP_H8/SRCCLKREQ14#  CLKOUT_PCIE_P7 CLK_PCIE_P7  <68> SSD2 XTAL24_IN_R 4 2 XTAL24_IN
OO Caldera GPP_H9/SRCCLKREQ15# ACH
CLKOUT_PCIE_N8 ﬁi
SSD1 CLKOUT_PCIE_N15 CLKOUT_PCIE_P8 RH72
CLKOUT_PCIE_P15 U2 1M_0402
CLKOUT_PCIE_N9 3% = XTAL24_OUT_R 1 2 XTAL24_OUT
CLKOUT_PCIE_N14. CLKOUT_PCIE_P9 [——X
CLKOUT_PCIE_P14
CLKOUT_PCIE_N10 ﬁ:g?;é YH2 Eve
K OThgE NS CLKOUT_PCIE_P10 24MHZ 12PF +-10PPM 7M24090001 33_0201_5%
- CLKOUT_PCIE_N11 QE? 1.3
CLKOUT_PCIE_N12 CLKOUT_PCIE_P11 RH1021 2 \D\ 4
CLKOUT_PCIE_P12 7 of 13 R6  1omil 2 4 1
CLKIN_XTAL CHaT CHag
CNP-H_BGAB7A Rert 10K_0402_5% 12P_0402_50V8. 12P_0402_50V8
@ 2
+3V_PCH +:g/5
RH99 2 1 100K 0402 5%  GPP_H1S ONP-H
Lha PCH_PLTRST#
#571182_CNL_PCH_H_EDS V1 _Rev0.7 36 | GPP_A11/PMEHISD_VDD2_ PWR_EN#  GPP_B1IPLTRST# [AV22 = PCH_PLTRST#  <27,74> cHaot
External pull-up is ?equlred Recommend 100K if pulled 01U 0201 63V6K
to 3.3V or 75K if pulled up to 1.8V. R15 Y47 -
XRrial TBT_FORCE_PWR  <42>
5 1007_CFL_MOW_Archive_WW22_2017 SR13 RSvD2 [ By4 - - 2
P, ag
STUFF R on GPP_HI5 GPP_K13/GSXSLOAD [yjagX UH3
GPP_K14/GSXDIN ol
AL37 = AA4
RH1 Close to UH4 Na5 | VSS GPP_K15/GSXSRESET# j PCH_PLTRST# TQISHOBFU_SS0PS
NS5 | 1o
PCH_SPL0_SI PCIRST#  <42,58,68,73>
<> xopsplsl < K2 1% 1 2_RH1 PCH-SPIUS A sPlo_mosi GPP_E3ICPU_GPO [HARER
—PCHESPIo-CS———ay47 | SPIO_MISO GPP_E7/CPU_GP1 RH1%0
—PCRCSPIU-CTk———awa7 | SPI0_CS0# GPP_B3/CPU_GP2 © 100K 0402 5%
I — SPI0_CLK GPP_B4/CPU_GP3 e
e PCH_SPI0_WP# se-cst GPP_H18/SMLAALERT# e CmeE B *RIGCELL
Internal pull high 20K, if used qual mode need 1K pull high <7 pcH_spio.wp# [ >—perrsrro-roror———anee| spio 02 GPFP_H17/SMLADATA A4
T40] SPI0_I03 GPP_H16/SMLACLK GPPT {__> RTD3 CIO_PWR EN | <42>
P SPI0_CS2# GPP_H15/SML3ALERT# ]
9 PCH_SPI_0_WP# GPP_H14/SML3DATA
s T Lk — GPP_D1/SPI1_CLK/SBK1_BK1 GPP_H13/SML3CLK GPP_H12 RH531 .
GPP_DO/SPI1_CS#/SBKO_BKO GPP_H12/SML2ALERT# 1M_0402_5%
RHTS 1 2 1K 0402 5%  PCH_SPLO_HOLD# GPP_D3/SPI1_MOSISBK3_BK3 GPP_H11/SML2DATA
GF‘PﬁDZ/SF‘HiMISO/SEIKZJEKZ GPP_H10/SML2CLK -
GPP_D22/SPI1_I03 1oF 13
GPP_D21/SPI1_I02 INTRUDER# —
CNP-H_BGA874 Revi0
+3V_PCH e
+3V_PCH
RH1001 A @ 2 47K 0402 5%  GPP.H12
1
This signal has a weak internal pull-down. CHas
0 = Master Attached Flash Sharing (MAFS) enabled (Default) 04U 0402 16V7K
1 = Slave Attached Flash Sharing SAFS) enab ed. -
Notes: PCH_SPI_0_CS# g s
1. This 5|gna| is in the primary well. N . —PCHSPIO-SOR— 5 /CS VCe | H_SPI_0_HOLD# R
Warning: This strap must be configuredto = 0 _if tle RPH5 —PCHSPIO_WPHR 5| DO(IO1)  /HOLD(I03) [
&SPl or LPC strap is configured to PCH_SPI_0_t HDLD& 4 [ ] 5 PCH.SPIO_HOLD#R ——————| /WP(02) CLK [~g—PCH_SPI-O_SIR
PCH-SPTT 3 § PCH-SPLO-SOR GND Di(I00) [
PCH_SP1I I PCH_SPT_O_ST S1C FL 128M W25Q128JVS|1
POR-SPI-O-WPF z R {_> PCHSPLOSIR <o ?zf(;“m W25Q128JVSIQ SOIC8P SPI ROM
15_0804_8P4R_5%
PCH_SPI_0_CLK 1 2 PCH_SPI_0_CLK R
RF04 MG 15.0402_1%

CH244
10P_0402_50V8J @EM@
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WAKE# RH4531 210K 0402 5%
18 EMI CHANGE EC |nterface PCH_BATLOW# RH5151 2 8.2K 0402 5%
AC_PRESENT 0
73> HDA_SDOUT_R 1 [y e ronsoour LOW(defaUlt) LPC 10/2 bios updatle » — S
<73> \_S ! HO? YNC vV WAKE_PCH#
<73> HDA_SYNC_R Z b HVPCH Igh eSPI | RHS5451 2 10K 0402 5%
<73> HDA_RST# R EN s
] RH1035 1 2 47K 0402 5% SMLOALERT#
33_0804_8P4R 5% +3V_PCH
1 2 [HDA BIT_CLK T
<7 HDABIT CLKR RHINET ME_SUS PWR ACK _ RHS06 1 \ @ A 2 1M 0402 5%
33_0201_5%] CNP-H N I
EMI@ DA BIT CLK UH1D SYS_RESET# RH571 1 2 8.2K 0402 5%
L BIT( 1 BF
~HANGE / —————gEg17 | HDA_BCLK/I2S0_SCLK GPP_A12/BM_BUSY#/ISH_GP6/SX_EXIT_HOLDOFF#
EMI CHANGE 12/1 >/ 1 X CEXIT | F
MI CHANGE CH245 T_HoA SDIN g HOA_SDOUT HDA_SDI0/1250_RXD GPP_ABICLKRUN# [ QKR
10P_0402_50V8. e N RAT6 1 71K 0402 1% +3VS
M@ = HDA_SDO/1250_TXD BF41
—————————— | HDA_SYNC/I280_SFRM GPD11/LANPHYPC
HDA_RST#
— HDA_RST#/12S1_SCLK GPD9/SLP_WLAN# BD4: CLKRUN# RH8S 1 AR 2 82K 0402 5%
HDA_SDI1/1251 RXD BB46
12S1_TXDISNDW2_DATA DRAM_RESETS | B, H_DRAMRST#  <23>
1281_SFRM/SNDW2_CLK B2/VRALERT# BF3:
GPP_B1/GSPI csmeE SYNC1 g
9 CPU_DISPA_SDO_R GF'P ED/GSP\G CS1#
<6> CPU_DISPA_SDO S 2200402 5% e HDACPU_SDO GPP_K17/ADR_COMPLETE %2
<6> GPU_DISPA_SDI R 530 0407 5% CPUDISPABCIKR AN | HDACPU_SDI GPP_BT1/125 MCLK a5
<6> CPU_DISPA BCLK = — HDACPU_SCLK ,_ PWROK SYS_PWROK ~ <58>
GPP_DB/I252_SCLK L WAKEY _RHA 2 g1 0002 5% PCIE_WAKE#  <56,73>
GPP_D7/1252_RXD GPDSISLP_A¥ gy
+3V_PCH GPP_D6/1252_ TXD/MODEM_CLKREQ SLP_LAN# o
[o) GPP_D5/I2S2_SFRM/CNV_RF_RESET# GPP_E BWZ/SLP So# BF4:
GF'P DZU/DMIC DATAD/SNDW4 DATA GPD4/SLP753# BE42 PM_SLP_S3# <58,62,78,83>
GF'P DWB/DMIC CLKO/SNDW4_( CLK GPD5/SLP_S4# PM_SLP_S4# <58,78>
RHSS 1 AR 2 47K 0402 5% SVBALERTE GPP_D18/DMIC_DATA1/SNDW3_DATA GPDI0ISLP_S5# [2002 PM_SLP_S5# <5862
GPP_D17/DMIC_CLK1/SNDW3_CLK BEA4S
GPD8/SUSCLK BFas SUSCLK  <68,73>
This signal has a weak internal Pull-down. GPDOBATLOW# [gE3s SUSACKE__RHA0T6 PPHRITLONE  <42>
0 = Disable Intel ME Crypto Transport Layer Security PCH_RTCRST# BE4T GPP_A15/SUSACK# [Gar WE-SUS PWR-ACK ® SA——<|PCH_PWR_EN  <56,78,87,96>
(TLS) cipher suite (no confidentiality). (Default) p ,Zg:f';;?gg;’;# QMBDAE ';;?gggﬂ GPP_A13/SU; USPWRDNACK
1 = Enable Intel ME Crypto Transport Layer Security - WAKE_PCH#
Av42 BG44 |
(TLS) cipher suite (with confidentialit ) ust be <68> PCH_PWROK a BAa7 | PCH_PWROK GPD2ILAN WAKE# [~BGa7 A 2 DH1
ulled up to support Intel AMT with <58> EC_RSMRST# [ RSMRST# GPD1/ACPRESENT g3 U eV So0732 <] VOINLACIN <5883
R‘ [ _SUS# ﬁ PBTN_OUT# @ -
9% PD3/P\ N# agp —SYSRESETY < > PBTN_OUT# <58>
1 The ‘internal Pull-down is disabled after RSMRST# RH1017_2 10 0402 5% s LAl AN e pwrok O ve REaLTs [AUZ A -
de-asserts. . —PUR_SMBUEK g | OPP_C2/SMBALERT# GPP_B14/SPKR CB HoASPKR <>t 12/18 Update @
2. This signal is in the primary well. —PCH SMBOATA—pgrop | GPP_CO/SMBCLK CPUPWRGD H_CPUPWRGD
SMLOALERTH BF24_| GPP_C1/SMBDATA
SMLOGLK BFo5 | GPP_CS/SMLOALERT# ITP_PMODE XDP_ITP_PMODE  <7>
<74>  SMLOCLK SMLODATA. T BE24 | GPP_C3/SMLOCLK PCH_JTAGX PCH_JTAG_TCK  <7,9>
<74> SMLODATA PCH_SMLTALERT BD33 | GPP_C4/SMLODATA PCH_JTAG_TMS XDP_TMS ~ <7,9>
SHLIoIK Br>7 | GPP_B23/SMLIALERT#/PCHHOT# PCH_JTAG_TDO XDP_TDO  <9> Lavs
+RTC_CELL LI ] SVLIOATA GPP_C6/SML1CLK 40F13 PCH JTAG_TDI XDP DI <7.9>
5 10P_0402_! 5ova,| B3 § GPP_C7/SML1DATA PCH_JTAG_TCK XDP_TCK  <7>
RH83 1 220K 0402 5%-D PCH_SRTCRST# RF@ | O |. ~@RF@ CNP-H_BGAB74 Revt
27 25 12 @ HDASPKR _ Ri00 1 21K 0402 5%
o 10P_0402_50V8J & 32
=3 RF@ 50 |, ~@RF@
g Top Swap Override
10VEK-~] I =
100605 T0VEK-D 10/2 #R update Reserve s +3V_PCH (1) D\ N TOP SV\BP . NDUE (faly)
. = *_Top Swap
The mlernal PuII down 'is d\sab\ed after PCH_PWROK is high.
10/2 FR update Reserve RHE3 1 @~ 2 150K 0402 1%  PCH SMLIALERTE
RTC caLL This signal has an internal pull- d?wn
RH84 1 2 20K 0402 5%-D PCH_RTCRST# 0 = Disable IntelR DCI-OOB (Default)
1 = Enable IntelR DCI-OOB
1 1 The internal pull-down is disabled after RSMRST# de-asserts.
cHs3 CLRPY CLRP1 in DIMM door When used as PCHHOT# and strap low, a 150K
1U_0603_10V6K~D BHORT PADS pu\l up is needed to ensure it does not override the
internal pull-down strap sampling. +3VS
+3VALW
RH2 RH5
10K_0402_5% 1K_0402_5%
+3VS
PBTN_OUT# SYS_RESET#
+3V_PCH °
CH174 5
0.1U_0402_10V )
RH460 1 2 1K 0402 5%  SML1CLK SMLICLK 6 T&[ 1 [SECSMB.CK2  <008864747T> o R3
T RH461 1 2 1K 0402 5%  SMLIDATA ol QHSA -]
DMN66DOLDW-7
+3Vs —
o *
SML1DATA 3 < 4 EC_SMB_DA2  <30,58,64,74,77>
RHS01 1 2499 0402 1% SMLOCLK QH5B
DMN66DOLDW-7
RH502 1 2 499 0402 1% SMLODATA
RH463 1 2 1K 0402 5%  PCH SMBCLK
RH462 1 2 1K 0402 5%  PCH SMBDATA
RH8S 1 2 10K 0402 5%  EC_RSMRST# o '3
050702 SV S—3g
100K 0402 5% PCH.DPWROK™ “@rr@ ,0 ~@RF@
g\
o
£
10/2 FR update Reserve
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JIO left JUSB3

Caldera
JUSB2 %
JUSB1 %

<73>

<6> DMI_CTX_PRX_NO
<6> DMI_CTX_PRX PO
<6> DMI_CRX_PTX_NO
<6> DMI_CRX_PTX_P0
<6> DMI_CTX PRX N1
<6> DMI_CTX PRX P1
<6> DMI_CRX_PTX_N1
<6> DMI_CRX_PTX P1
<6> DMI_CTX_PRX N2
<6> DMI_CTX PRX P2
<6> DMI_CRX_PTX_N2
<6> DMI_CRX_PTX P2
<6> DMI_CTX_PRX N3
<6> DMI_CTX_PRX_P3
<6> DMI_CRX_PTX_N3
<6> DMI_CRX_PTX_P3

<73> USB3_PRX_DTX_N7
<73> USB3_PRX_DTX_P7
<73> USB3_PTX DRX_N7
<73>  USB3_PTX_DRX_P7
<74> USB3_PRX_DTX_N8
<74>  USB3_PRX_DTX_P8
<74>  USB3_PTX DRX_N8
<74>  USB3_PTX_DRX_P8

USB3_PTX_DRX_P6
USB3_PTX_DRX_N6
USB3_PRX_DTX_P6
USB3_PRX_DTX_N6
USB3_PTX_DRX_N5
USB3_PTX_DRX_P5
USB3_PRX_DTX_N5
USB3_PRX_DTX_P5

USB2N_1 USB20_N1  <73>
g USaan b1 5 JUSB3 left side (Power Share,Debug Port)
USB2N_2 USB20N2  <73>
e s £5e = JIOright side (10/B) USB1_2.0
USB2N_3 USB20 N3 <74>
USB2P 3 15 USB20P3  <74> Caldera
USB2N 4 | USB20 N4 <62>
USB2P 4 [ USB20 P4 <62> Alien FX/E LC
USB2N_5 (T3 X
USB2P 5 g7—X
USB2N_6 [~gX
USB2P 6 14X s
USB2N 7 USB20 N7 <38>
vsnen 7 [ B < D |ta| camera
USB2N_8 USB20_N8  <73>
UsB2P 8 [o0 USB20 P8 <73 ight side (IO/B) USB2_2.0
USB2N 9 USB20 N9 <65>
USB2P 9 (g USB20 P8 <65> TOb“ 17" Oﬂly)
USB2N_10 USB20_N10  <64>
USB2P 10 [z USB20 P10 <64> Per k ey
USB2N_11 USB20_N11  <50>
11 [pg X
USB2P 11 o1 USB20 P11 <50> Thunderbolt PD v pCH
USB2N 12 |-Gz X -
USB2P_12 5 RH1019
DS us 0008 , ok os02 % T
USB2P 13 |2—X s Boctr 1 £ 1
USB2N 14 :<< ; USB20 N14  <73> _
USB2P 14 2 USB20 P14 <73> BT WAY036 10K 0402 5%
AH3 USB_OCO#
GPP_E9/USB2_OCO# [~AL40 USB-OCT USB_OCO#  <73>
W29 i GPP_E10/USB2_OC1# a1z UusB_OCT#  <73>
X5 DMU_RXN GPP_E11/USB2_OC2# [-AL4T
G617 GPP_E12/USB2_OC3# [~avar
F16 | PCIET_RXN/USB31_7_RXN GPP_F15/USB2_OC4# AR
ATT i Z7_RXP GPP_F16/USB2_OCS5# [~aR3;
17| PCIET_TXN/USB31_7_TXN GPP_F17/USB2_OC6# [~Avar
Ra1| PCIE1_TXP/USB31 7 TXP GPP_F18/USB2_OCT#
PCIE2_RXN/USB31_8_RXN USB2_COMP g
: PCIE2_RXP/USB31_8_RXP USB2_COMP Eg — ;:;gg 1 g 1&30%2252/“" +3V_PCH
F‘C\EZ TXN/USB31_8_TXN USB2_VBUSSENSE U13.
K PCIE2_] TXF‘/USBC5178 TXP RSVD1 X 1K_0402 5%
% Ji8| POIE3_RXNIUSB31_9_RXN ussz_o [22 Busy 1 o
| PCIE3_RXP/USB31_9_RXP GPD_7
19 PCIER TXNUSB3T 9 TXN Gpp7 [BE4 = ;"HW
%15 | PCIE3_TXP/USB31_9_TXP 4 POIE PTX DRX P24 crigty 2 0220 0201 63V 00K_0402_5%
XRig | PCIE4_RXN/USB3T_10_RXN PCIE24_TXP [5g PCIE_PTX DR CH216 570220 0201 6.3V {__> PCIE_LPTX_C DRX P24  <68>
Xp70-| PCIEA_RXP/USB31_10_RXP PCIE24_TXN [~z {__> PCIE_PTX C DRX N24  <68>
X 50| PCIEA_TXN/USB31_10_TXN PCIE24_RXP [z Egg{g,gg,:zz: o«
X-F50 PCIE4_TXP/USB31_10_TXP PCIE24_RXN PCIEPTX DRX P -_PRX_DTX ! <68>
x% PCIE5S_RXN PCIE23_TXP 2 PCIE_PTX_DRXN; g:g}f T §g§§3 8%8} gg& {_ > PCIELPTX C DRX P23  <68>
X1 PCIES_RXP PCIE23 TXN [az > PCIEPTXCDRXN23 <68> M.2 SSD Slot#1 RHt
X a57| PCIES_TXN PCIE23 RXP a3 PCIE_PRX_DTX_P23  <68> . R 402 550
X 51| PCIES_TXP PCIE23 RXN PCIE_PTX_DRXP: 0550 G301 63V 2] PCIE_PRX_DTXN23  <68> ok 0a02.
%-J21| PCIE6_RXN PCIE22_TXP PCIE_PTX_DRXN; 0220 0201 63v_2 PCIE_PTX_C_DRX_P22  <68>
X D51 PCIES_RXP PCIE22_TXN 1 PCIE PTX C DRX N2 <68>
X 51| PCIEE_TXN PCIE22_RXP PCIE_PRX DTX P22 <68>
X 53| PCIES_TXP PCIE22 RXN [ PCIE-PTX-DRX_P2T T e 2] PCIE_PRX DTX N22  <68>
XG53 PCIET_TXP PCIE21_TXP |G, PCIE_PTXDRXNZT 022U 0201 6V 2 ] PCIE_PTX C_DRX_P21  <68>
X554 PCE7_TXN PCIE21_TXN [Rgz 1 PCIE_PTX_C_DRX N21  <68>
X547 PCIET_RXP PCIE21_RXP (T3 PCIE_PRX DTX P21  <68>
X Fa4| PCIET_RXN PCIE21_RXN PCIE_PRX DTXN21  <68> ' .
F24 a n u
St e e renti
SEREET0  sorn High: Differential
g =R Low: Single ended
CNP-H_BGABT4 et g
CNP-H
UH1F
F9 BB39
F7] USB31_1_TXN GPP_A1/LADO/ESPI_IO0 [~Aw37 ESPLIOD  <58> Change 0923
D11 USB31_1_TXP GPP_A2/LAD1/ESPI_IO1 AV3T ESPI_IO1  <58> +1.8VALW
Cc11 USB31_1_RXN GPP_A3/LAD2/ESPI_I02 BA38. ESPI_I02  <58>
USB31_1_RXP GPP_A4/LAD3/ESPI_I03 ESPI_I03  <58> ESPI SERIRQ RHI 1 2 10K 0402 5%-D
Cc3
ko3 USB31_2 TXN ESPI_KB_RST# %~
x% USB31_2_TXP GPP_AS/LFRAME#/ESPI_CS0# 2\5\,35 = ESPI_FRAME#  <58> — RH518_1 2 10K 0402 5%-D
X—Co| USB312_RXN GPP_AG/SERIRQ/ESPI_ CST# [~Ras ESPI_SERIRQ  <58>
X—= USB31_2_RXP GPP_ATIPIRQA#/ESPI ALERTO# ﬁ( ESPI_KB_RST#
ci7 GPP_AO/RCINHIESPI_ALERT1# [5F3g ESP| KB RST# _ <58>
Gl6| USB31_6_TXN  GPP_A14/SUS_STATHESPI_RESET# ESPIRST#  <58>
USB31_6_TXP
2 USB31_6_RXN GPP_A9/CLKOUT_LPCO/ESPI_CLK 2236 S 2 g’\h{@\/ 122 0402 5 > CLK_PCI_ESPI  <58>
< USB31_6_RXP GPP_A10/CLKOUT_LPC1 [ BB
75| USB31.5_TXN 148
USB31_5_TXP GPP_K19/SMI# 7% o
,‘é USB31_5 RXN GPP_K18/INMI# 4771 0201 5% TBT_PCIE_WAKE N  <42> cHos
USB31_5_RXP TBT CHANGE /11 10P_0402_50V8J @EM@
G12 AH4(
XFT] USB31.3 TXP GPP_EG/SATA DEVSLP2 [AMa& 2
X E10] USB313_TXN GPP_ES/SATA DEVSLP1 (A DEVSLP1  <68>
X g0 | USB31_3 RXP GPP_E4/SATA_DEVSLPO [~apg
X———] USB31_3_RXN GPP_F9/SATA_DEVSLP7 (23
c14 GPP_F8/SATA DEVSLP6 [ana FOR SSD
X B4 USB31_4_TXP GPP_F7/SATA DEVSLPS [~ARg
XJ15{ USB31_4_TXN GPP_F6/SATA DEVSLP4 [~Apsg DEVSLP4 _<68>
XK1 | USB31_4_RxP 60F 13 GPP_F5/SATA_DEVSLP3 PCH_LCD_TEST ~ <38>
USB31_4_RXN
CNP-H_BGAT4 et
@
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4
Hynix_8G | Hynix_16G| Samsung_8G [Samsung_16G | Micron_8G| Micron_16G
DORID_0 T T T T T " Samsung 8G Micron 8G nVidia GPU_ID | N18_iD1 | N18_iD0
DDRID_1 T T H H T T - - N18EG3 H H
RH1024 RH1026 RH1027 RH1029 RH1032 RH1024 RH1025 RH1028 RH1029 RH1032
DDRID_2 T T T T H H N18EG2 H T
o . . - - . . @ @ @ C) @ C) @ @ @ @ i - :
DDRID_4 T T T T T T N18EGO T T
10K_0201_5% 10K_0201_5% 10K_0201_5% 10K_0201_5% 10K_0201 5% 10K 0201 _5% 10K 0201 _5% 10K_0201_5% 10K 0201 _5% 10K 0201 _5%
Samsing BG@ ~ Samsung_8G@ ~ Samsung 8G@  Samsung 8GR Samsing_8G@ Micron_8 Micron_8G@
.
Hynix_8G Samsung 16G Mtcron_l 6G v poH
0
— o
RH1024. RH1025 RH1027 RH1029 RH1032 RH1023 RH1026 RH1027 RH1029 RH1032 RH1023 RH1025 RH1028 RH1029 RH1032 N17_1D1 210K 0201 5%
210K 0201 5%
@ @ @ @ @ @ @ @ @ @ @ @ @ @ — S
70K 0201 5%
10K 0201 5% 10K 0201 _5% 10K 0201 5% 10K 0201 _5% 10K_0201_5% 10K_0201 5% 10K_0201 5% 10K_0201 5% 10K 0201 5% 10K _0201 5% 10K 0201 5% 10K 0201 5% 10K_0201_5% 10K 0201 5% 10K 0201_5%
Hyni Hynix_8G@ Samsing_166@ Samsing_16G@ Samstng_16G@ Samsung_16G@ Samsing_16G@ Micron_1 n_16G Micron_16G@ n_16G@ GSYNG 1D
= RH29 @ 2_10K_0201 5%
RH30 1 70K 0201 5%
Hynix_16G
- RH28 N18EGO@ RH26 N18EGO@ RH27 N1BEG1@ RH26 N1BEG1@ RH28 N18EG2@ RH25 N18EG2@ RH27 N18EG3@ RH25 N18EG3@
RH1023 RH1025 RH1027 RH1029 RH1032
10K_0201_5% 10K_0201_5% 10K_0201_5% 10K_0201_5% 10K_0201_5% 10K_0201_5% 10K_0201_5%  10K_0201_5% BOARD_ID RH21 1 NYR ~ 2 10K 0201 5% T
10K 0201 5% 10K 0201_5% 10K 0201_5% 10K _0201_5% 10K 0201_5% R
Hynix_16G Ci66@ K16G@™  Hynx 166@ Hynix_166@ 6 Upda feveor 1 2 o o0t
+3vs - D
CNP-H
UH1K 1203 add BOARD ID TO GND
% BT_OFF# BBS_BITO BOARD_ID 43VS
RHSIZ 1 AR 2 52K 0402 % B GPP_B22/GSPI1_MOSI GPP_D9/ISH_SP| CSHIGSPI2_CSO |~Baaq—DGPU-OTD-RST———.
Ris20 1 2 8ok 002 5% WL OFFH <62> ELC_RESET = AUZ6 | GPP_B21/GSPI1_MISO GPP_D10/ISH_SPI_CLKIGSPI2_CLK [Bg1s PEXRST > 4-HOLD
~BA <68> EC_SCI# AW36 | GPP_B20/GSPI1_CLK GPP_D11/ISH_SPI_MISO/GP_BSSB_CLK/GSPI2_MISO [ANTS PR PEX RST# <27> 25 ac RPCT
RH521 1 2 10K 0402 5% EC_SCI# b GF'P B19/GSPI1 CSD# GPF‘ DWZHSH SF'I MOSI/GP ESSEI DI/GSF’IZ MOSI > - - I 12C_0_SDA 1[0 .18
NRB_BIT N17_ID1 T 0-SCt
RCE2 2 1 490K 0402 1% _ UART_2_PRXD_DTXD ¢ BoOT MO! ———— e GPP_B18/GSPI0_MOSI GPP_D16/ISH_UARTO_CTS#CNV_WCEN |-amrt——1r 10— 2 &
<62> ELC_BOOT_MODE GPP_B17/GSPI0_MISO GPP_D15/ISH_UARTO_RTS#/GSPI2_ CS1#/CNV_WFEN g7 ——————— i
RCB3 2 1_49.9K 0402 1% _ UART_2_PTXD_DRXD <30> GC6_FB EN §;§§ GPP_B16/GSPI0_CLK GPP_D14/ISH_UARTO_TXD/12C2_SCL % GSYNC_ID °
<30> GC6_EVENT# GF'P EWS/GSP\U Cso# GPP_L D13/ISH UARTO RXD/IZCZ T o —— 70K 0804 8P4R 5% c|
524 o
DGPU_PWROK WL_OFF# £ g;‘;’ggtﬁglgﬁ’&g
RH516 1 A& A2 10K 0402 5% = <73 WL OFF# = 22t GreciiiuaRTOA CTS# To G+Gyro sensor +avs
VROM_SEL <73>  BT_OFF# GPP_C10/UARTOA_RTS#
RHS88 1 A @ ~ 2 10K 0402 5% oot GPP_H20/ISH_12C0_SCL |-aoa ISH_I2C0_SCL ~ <65>
<40> HDMI_HPD_PCH Bﬂ GPP_C15/UART1_CTS#/ISH_UART1_CTS# GPP_H19/ISH_[2C0_SDA ISH_12C0_SDA  <65>
<39> DP_HPD_PCH P21 | GPP_C14/UART1_RTS#/ISH_UART1_RTS# AH4;
@ GPP_C13/UART1_TXD/ISH_UART1_TXD GPP_H22/ISH_I2C1_SCL [ap DGPU_PWR EN  Rpsaz 1 2 10K 0201 5%
GF'P C12/UART1 RXDHSH UART1_RXD GPP_} HZTHSH _12C1 SDA
RH589 1 210K 0402 5% VROM_SEL AV21
AR <42> TBT CIO_PLUG EVENT# [ >—————————————— 1 GPP_C23/UART2_ CTS#
UART_2_PTXD_DRXD E30| GPP_C22/UART2_RTS# Av34_ PCH_ACCTINT1
<68> UART_2_PTXD_DRXD B30 | GPP_C21/UART2_TXD GPP_A23/ISH_GP5 [-Aw3Z PCH_ACCI_INTY  <65> 3V PCH
—————————————""" GPP_C20/UARTZ_RXD GPP_A22/ISH_GP4 [BAss — PCH_GYRO INT2  <65> S
V. RTC_DET GPP_A21/ISH_GP3 XMP2 <85>
i B GPP_C19l2CT_SCL GPP_A20/ISH_GP2 [-Boot XMP1 <85>
<42> RTD3_USB_PWR_EN 0 BC22 | GPP_C18/12C1_SDA GPP_A19/ISH_GP1 (B35 CIKOETE ISH_GP1  <58>
Jwos <63> 12C_0_SCL o BR55 | GPP_C17/2C0_SCL GPP_A18/ISH_GPO B3 BGrU-PRSNTF “
, o <63> 12C_0_SDA GPP_C16/12C0_SDA GPP_A17/SD_VDD1_PWR_ EN#ISH_GP7 CLKDETH RHSSE 1@~ 2 10K 0201 5%
UART_2_PTXD_DRXD 1
§ 2 5 TBT RTD3 <58,63> TP_INT# - :Sg GPP_D4/ISH_I2C2_SDA/I2C3_SDA/SBK4,BK# o
23 G1 6 1 | GPP.I DZE/ISH 12C2_SCL/I2C3_SCL @
4 o2 CNP-H_BGAB74 Re RH135
ACES 88266-04001 @ 10K_0402_5%
CONN@ R
+3V_PCH
+1.8V_PRIM RH130
1 21K 0402 5% BES _BITO
@
CNV_RGI_PTX_DRX v
RH505 2 110K 0402 5% e Boot BIOS Strap Bit (internal PD)
RH168 2 A @ ~ 1 10K 0402 5% HiGH I
onPH i
T LOW(DEFAULT) !
<82> JRTCH > VPCH UHIM ( ) .
/28 ADD RTC DDRID_0
1z pop Re e —porRo 243 Pe_coiso_cwp CNV_WR_CLKN [-B2ax
GPP_G1/SD_DATAQ CNV_WR_CLKP [——X
M.2 CNV Mode Select . o = EES GPP_G2/SD_DATA1 - BB3 v e RH524
An external pull-up or pull-down is required. 1 RH1600 BGa | GPP_G3/SD_DATA2 CNV_WR_DON [—gggX 1o 2 1K 0402 5% NRB_BIT
0 = Int: ted CNVi bl —————Bes | GPP_G4/SD_DATA3 CNV_WR_DOP [Fgaz X
ntegrate i enable. 10K_0402_5% BE! BA3
=S X ppg | GPP_G5/SD_CD# CNV_WR DN ~gazX
1 = Integrated CNVi disable. i3 | GPP_G6/SD_CLK CNV_WR_D1P [—--X
Pulled down by CRF CNVi RGI_DT pin RHiS® - 0 0201 5% B C o ees i
10M_0402_5% 4 R RTC_DET AP3 CNV_WT_CLKN [ggaX NO REBOOT mode (internal PD)
> X AP5 | GPP_I11/M2_SKT2_CFGO CNV_WT_CLKP [—oX i e
XAN4 | GPP_I12/M2_SKT2_CFG1 i
AN4 - — — BE6 H "
+1.8VALW . ¥ X AN | GPP_113M2_SKT2_CFG2 CNV_WT_DON [—Bp7% LOW/(DEFAULT) | Disable
2N7002W-T/R7| SOTEZ;:QS HAM-, GPP_|14/M2_SKT2_CFG3 CNV_WT_DOP SgéX ( )
e CNV_WT_D1N X
% GPP_JO/CNV_PA BLANKING CNV_WT_D1P ‘;—f\?x CNV_WT_RCOMP RH213 1 2 150 0402 1%
GF'P J1CPU. CWD GATE# CNV_WT_RCOMP 8 ~HANGE
ot WT 0918 BI0S CHANGE +3Vs
o CNV_BRI_PTX_DRX GPP,JH/A“WP,PRESENT PCIE_RCOMPN o o H
RHG03 1 2 47K 0402 5% AV e 0 Poie_Reoven 212 e ncoer RH193 1 2100 0402 1%
GPP_J_2 PCIE_RCOMPP D_RCOMP TPt %
;émo e BE5 & - RAZ14_1 2200 0402 1%
CNV_BRI_PTX_DRX GPP_J_3 SD_1P8_RCOMP ‘Sﬁ—ﬁﬁw?—m—’\/vpz‘ﬂ
Th's 5'89na| has a weak internal pull-down 20K. OV BRI PRADTX——Ava| GPP JA/CNV_BRI DT/UARTOB_RTS# SD_3P3 RCOMP o0t - - EHZIS T 200 0402 1% [ DDRID STRAP
MHz XTAL frequency selected. ——CNV-RGT PTX_DRX—Baq | GPP_JS/ICNV BRI RSP/IUARTOB_RXD ~ GPPJ_RCOMP_1P81 [gE7
z GPP_JG/CNV_RGI_DT/UARTOB_TXD  GPPJ_RCOMP_1P82 GPPJ_RCOMP_1P8 9
’{‘ 24MHZ XTAL frequency selected. — AWz | ;‘\,\V/g GPP_J7/CNV_RGI_RSP/UARTOB_CTS# GPPJ_RCOMP_1P83 882 = = BH2e 1 2. 2000402 1% DDRID_0 10K 0201 5% 2 RH1023
GPP_J9 % GPP_J8/CNV_MFUART2_RXD V35 0K 0201 5% TRA1024
é The ‘internal pull-down is disabled after RSMRST# ——= AU ChpI9ICNV_MFUARTZ_TXD RSVD2 [ae X 02015% -
e-asserts. RSVD3 [—X
2.This signal is in the primary well. BC1 % DDRID_1 10K 0201 5% 2 RH1026
9 P b 130F 13 RSVE; ALZE< @ 713 PADD @ 10K 0201 6% 2 X X1 RH1025
@
+1.8VALW CNP-H_BGA874 ReT
. 3 f #571483_CFL_H_RVP_CRB_TDK_Rev0p7 . e
- RH181 1 2 20k 0402 1% CNV_BRIPRX DTX Recommend external test p0|nt 0K 0201 5% & X @1 RH1027
RH182 1 2 20K 0402 1% CNV_RGILPRX DTX A
DDRID_3 10K 0201 5%, 2 RH1030
10K_0201 5% [_2 1 RH1029
RH218 2 A @ s 1 10K 0402 5% GPP_J9 @
DDRID_4 10K 0201 5% o 2 RH1033
The signal has a weak internal puII -down 571391 _CFL_H_PDG_RevOp71 10K_0201_5% @' RH1032
CPSPI is connected to 3.3V rail To avoid floating input at the I/O pin BRI_RSP and RGI_RSP it is recommended to add
1 VCCPSPI is connected to 1.8V rail aweak pull up resistor to the SoC pin with a recommended value of 20K ohm.
Note: If VCCPSPI is connected to 1.8V rail, this pin Security Classification | Compal Secret Data Compal Electronics, Inc.
strap must be a 1 for the proper functlonallty mpat
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Input Current:

1.1A
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Version Change List ( P. I R, List )

Page 1

- Request Issue Solution
Item | Page# Title Date 9 .y on. Rev.
Owner Description Description
P.68 PWR_+VDDC_NCP81022
1 P.69 PWR_+VDDC-Phasels2 2017/08/14 Compal PWR | 1.AMD schematic error CPU "DRVON" and GPU "DRVON" 1.Change net name from "DRVON" to "DRVON GPU". 0.1
P.70 PWR_+VDDC-Phase3&4 - -
P.72 PWR +VDDCT use the same net name.
2 P.67 PWR_+1.8VSP/ 2017/08/15 Compal_ HW 1.1.8VSP enable signal's sequence have wrong. 1.Change 1.8VSP enable signal change from SUSP# to PCH PWR EN. 0.1
+1.8VSP_AUDIO Cause to PM _SLP S5# pull low. 2.Add enable signal pull high 10K ohm to +3VALW
3.PR807/PR808 un-pop.
3 P.67 PWR_+1.8VSP/ 2017/08/15 Compal_ HW 1.Need another 1.8V supply to audio codec 1.Add RT9013 LDO Circuit. 0.1
+1.8VSP_AUDIO and usb retimer.
4 P.66 PWR_+1VALWP 2017/08/15 Compal_HW 1.Modify enable signal RC delay. 1.Change PR300 from 0 ohm to 100K ohm. 0.1
2.PC300 0.1uF pop.
5 P.75 PWR_VCORE_NCP81215 | 2017/08/17 Compal PWR | 1.PWR and HW side double pull high/down. 1.PR500,PR514,PR521,PR526,PR528,PR531  un-pop. 0.1
6 P.75 PWR_VCORE_NCP81215 | 2017/08/22 Compal PWR | 1.Modify ICCMAX=150A and OCP=180A. 1.Change PR558 from 100K ohm to 118K ohm. 0.1
2.Change PR541 from 27.4K ohm to 32.4K ohm.
7 P.67 PWR_+VGA_PCIE/ 2017/09/04 Compal_ PWR | 1.Because Choke material will be EOL,we change 1.Change PR800 from SHO0000TVOO to SH000019300. 0.1a
+1.8VGSP choke source to subtitute material.
8 P.71 PWR_+1.8VSP/ 2017/09/04 Compal_ HW 1.Modify 1.8VSP enable signal and RC delay time. 1l.Delete PR817. 0.1a
+1.8VSP_AUDIO 2.Add PR807 100K ohm.
3.Add PC811 0.1luF.
4.Add PR808 1M ohm.
9 P.68/70 PWR_+VDDC_NCP81022/ 2017/09/04 Compal PWR | 1.Because VGA Chip type change from 560 to 570,we need 1.Add PU6301,PL6300,PR6309,PR6310,PR6311,PC6305,PC6306,PC6307,PC6308, 0.1a
PWR_+VDDC-Phase3&4 to change 3+1 phase to 4+1 phase. PC6309,PC6310,PC6311,PC6312,PC6313,PC6314,PC6315,PC6316,PR6026,PR6029,
PR6044.
2.Change PR6016 from 82.5K ohm to 19.6K ohm.
3.Change PR6047 from 22.1K ohm to 45.3K ohm.
4.Delete PR6085,PR6086.
10 P.76/77 PWR_VCORE_+VCC CORE/ 2017/09/11 Compal_ ME 1.CPU choke's height are difference with Cassini. 1.Change PL501,PL502,PL503,PL505,PL506 from SH00001DCOO to SHOOOO1lEE0Q. 0.2
+VCC GT VCORE and VCCGT 's choke height change from 3mm to 4mm.
11 P.67 PWR +VGA PCIE/ 2017/09/11 Compal_ PWR 1.Choke subtitute material change to main source. 1.Change PL800 from SH000019300 to SH00000TVO0O. 0.2
+1.8VGSP
13 P.71/68 PWR_+1.8VSP/ 2017/09/13 Compal_HW 1.Modify 1.8VS net name. 1.Net name +1.8VS change to +1.8VALW. 0.2
PWR_+VDDC_NCP81022
Compal PW 1.Modify OCP resistor. 1.Change PR8206 from 8.66K ohm to 6.81K ohm. 0.2
14 P.73 PWR_+1.5V_VGA 2017/09/13 -
15 P.61 DCIN / BATT CONN / OTP| 2017/09/14 Compal_ PW 1.Unify mos materials. 1.Change PQ9 from SB00000zZUOO to SBO000OPVOO. 0.2
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Version Change List (P. I. R, List )

Page 2

. Issue Solution Rev.
Item | Page# | Title Date | Request Descripti Descrinti
escription escription
Owner P p
9 P.75 PWR_VCORE_NCP81215 2017/09/14 Compal_PWR 1.Change Output Choke DCR from 0.9mohm to 0.67mohm 1.Change PR546,PR550,PR551,PR572 from 115K to 90.9K ohm. .2
(+/-5%) .Fine tune FB sense and CSCOMP RC value. 2.Change PR557,PR587,PR581,PR582,PR595 from 1.62K to 2.21K ohm.
3.Change PR538 from 25.5K to 28.7K ohm.
4.Change PR549 from 100K to 90.9K ohm.
5.Change PC528 from 560pF to 680pF.
6.PC505,PC523 un-pop.
7.Change PC525,PC527 from 0.l1uF to 0.22uF.
8.Change PR527 from 1Kohm to 1.37Kohm.
9.Change PR511 from 1.65Kohm to 1.58Kohm.
10.Change PR512 from 31.6Kohm to 28.7Kohm.
11.Change PC509 from 10nF to 15nF.
12.Change PC510 from 56pF to 100pF.
13.Change PR548 from 261Kohm to 249Kohm.
10 P.61 DCIN / BATT CONN / OTP[2017/09/26 Compal_ EMI 1.EMI request to modify VIN beed. 1.Change PL1,PL3 from SM01000P500 to SM01000DJOO. .2
2.Change PC2,PC4 from 100pF to 1000pF.
11 P.68 PWR_+VDDC_NCP81022 2017/12/14 Compal_ HW 1.HW request to change NCP81022 PWROK signal. 1.PR6008 unpop. .3
2.Add PR6091 0 ohm 0402.
2.Add Ssignal VGA_PWROK to pinl PWROK.
12 P.75 PWR_VCORE_NCP81215 2017/12/14 Compal_ PWR 1.NCP81215 change PAO version P/N. 1.Change PU500 from SAO0000AQEOO0 to SAO0000BNK1O. .3
13 P.61 PWR_DCIN / 2017/12/14 | Compal_PWR 1.Main source SB00000Z500 EOL. 1.Change PQ2 from SB00000Z500 to SBO00002RO00. .3
BATT CONN / OTP
14 P.76/77 PWR_VCORE_+VCC_CORE 2017/12/14 | Compal_PWR 1.Cytec choke SH00001DAOO VRTT fail 1.Change PL501,PL502,PL503,PL505,PL506 from SHOOOO1EEOO to SH00001D800. .3
2.SA choke change common part include 2.Change PL508 from SH000015M00 to SHO00001EDOO.
SH000015M00 & SHO000015P00.
15 P.64/66/73 PWR_+1.2VP/+0.6VSP 2017/12/14 | Compal_ PWR 1.Because of polyma cap non equal substitue, 1.Change PC209,PC215,PC306,PC307,PC8207,PC8208 from SGA20221D40
PWR_+1VALWP all 220uF H=1.9 polyma cap are unified SGA00009800. to SGA00009800. -3
PWR_+1.5V_VGAP
16 P.68 PWR_+VDDC_NCP81022 2017/12/14 | Compal_ PWR 1.Unify all 100K 0402 thermistor as SL20002H00. 1.Change PH6000,PH6001 from SL200000U00 to SL200002H00. .3
17 P.68 PWR_+VDDC_NCP81022 2017/12/14 | Compal_ PCE 1.PCE team request to change for cost reduction action. 1l.Change PC6007,PC6019 from SE00000FD80 (330pF_0402_25V) to .3
SE000006180 (330pF_0402_50V) .
18 P.75 PWR_VCORE_NCP81215 2017/12/14 | Compal_ PWR 1.VRTT test for IA & GT main and 2nd Choke 1.Change PR534 from 24.9K to 26.7K.
to fine tune IMON resistor. 2.Change PR538 from 28.7K to 30.9K. -3
19 P.73 PWR_+1.55VRAM 2017/12/14 | Compal_PWR 1.Modify OCP resistor setting for main/2nd mos. 1.Change PR8206 from 6.81lK to 7.15K. .3
20 P.72/73 PWR_+NVVDD2 2017/12/14 | Compal_PWR 1.Because thermal derating fail,we change capcitor type. 1.Change PC710,PC8200 from SE000006S80 to SE00000GC00. .3
PWR_+1.55VRAM
21 P.68 PWR_+VDDC_NCP81022 2017/12/26 | Compal_ HW 1.Modify pull high/low resistors on the SVI2 interface. 1.Change PR6001 from 1K to 10K.
2.Change PR6006 from 1K to 10K. .3
22 P.69/70/72 PWR_+VDDC-Phasels&2 2017/12/27 | Compal_PWR 1.Because SE000003HO0 sample dilevery is poor,we change 1.Change PC6118,PC6206,PC6218,PC6306,PC6401 from SE000003H00
PWR_+VDDC-Phase3&4 capcitor from X5R to X7R. to SE00000GC00 .3

PWR_+VDDCI
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Version Change List (P. I. R, List ) Page 3

Item | Page# | Title Date | Request Issue Solution Rev.

Owner Description Description

1 P.67 PWR_+VGA_PCIE 2018/01/03 Compal_HW 1.Because DP 1.4 verify fail,need to modify +VGA PCIE 1.Change PR805 from 26.1K to 23.7K. 0.3 °
output voltage from 0.875V to 0.9V.
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