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Houston 15 DSC Entry Dock Block Diagram

Memory BUS (DDR3L) [

Reverse Type

DDR3L-DIMM X2

1333/1600MHz
BANK 0, 1,2,3
ebp oAGE 23 N enp P PAGE 18 19
NVI DI'A | use2.0(4] | LCD Touch
VRAM DDR3 x4 N15S- GT PCIES Gen2 x4Lane ks
PAGE 45~46 PAGE 40~44
INTEL USB2.0[5] Camera
HDM  CONN HDMI 'DM Level Shifter DDI1 TPSEA7 PAGE23| Trough eDP Cable
PS8401A
PAGE 24 PAGE 24 BROADWELL U 22820014 )58 POWER SHARF—=221L IsR3020 | [0SB3.0 Redriver
% PACE PS paces2 [] PS8713B  pace 2
usB2.0(3] | USB3.0/2.0 UsB3.0[2]
USB3.0[4]
PS8338B —_— PAGE 31
VGA CONN VGA :3;65335& p| DP Sw DDI2 USB2.0[0]
PAGE 26 oAGE 28 PAGE 25 0583 01) USB3.0/2.0
WIGIG_DP I PAGE 31
PAGE 6717 HD Audio I/F INT.Speaker
PAGE 21
SD4.0 Qard reader PCIE1 A HDA Codec
02 Micro 0Z777FJ2LN SATAL ALC3235 Combo Jack
PAGE 29 PAGE 29 ) 1 PAGE 21
l l | Dig. MIC
sre— W a 11 r Single DMIC w2 [Trough eDP Cable
| PCIE3 lDC|E4 l>C|Es_Lo lg u ngle :
64M 4K sector PAGE 21
Intel Clarkville WLAN/BT/ - W25Qt3ZBVSS|Q
1218LM WIGIG SATA REPEATER s | HPSVITERL,
PAGE 28 PAGE 30 32M 4K sector PAGE 7 — | PIBEQX6741STZDEX bAGE 20
| |_USBZ'°[2] SMSCSIo Discrete TPM — UsSH CO’;IAISIE .
Transformer WIGIG DP ECE1099 AT975C3204
PAGE 28 B PAGE 27
CPU XDP Port
| v PAGE 9
RJ5 KB/TP CONN Automatic Power
PAGE 28 SMSC KBC PAGE 37 Switch (APSpace 9
MEC5085
PAGE 36 FAN CONN Free Fall sensor
PAGE 36 PAGE 20
DC/DC Interface
Power On/Off
SW & LED
Smart Card |— TDAS034HN |— USH
BCM5882
REID DELL CONFIDENTIAL/PROPRIETARY
Fi nger pri nt Compal Electronics, Inc.
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POWER STATES

Signal SLP | stP | sLP | sLP | ALWAYS| M sus RUN CLOCKS PCIE USB3.0 SATA DESTINATION
State s3# | san | ss# | A# PLANE | PLANE | PLANE | PLANE
USB3.0 1 JUSB1-->Rear left
S0 (Full ON) / MO HIGH | HIGH | HIGH | HIGH] ON ON ON ON ON -
USB3.0 2 JUSB3-->Right
S3 (Suspend to RAM) / M3 LOW § HIGH | HIGH | HIGH] ON ON ON OFF OFF
PCIE1 JUSB3.03 MMI (CARD READER)
S4 (Suspend to DISK) / M3 LOW f LOW | HIGH | HIGH ] ON ON OFF OFF OFF
PCIE2 jJ USB3.04 JUSB2-->Rear Right
S5 (SOFT OFF) / M3 Low § Low § Low f HIGH| ON ON OFF OFF OFF
PCIE 3 LOM
S3 (Suspend to RAM) / M-OFF | LOW J| HIGH | HIGH j LOwW | ON OFF ON OFF OFF
PCIE 4 WLAN
S4 (Suspend to DISK) / M-OFF | Low | Low § HIGH j Low | ON OFF OFF OFF OFF
PCIE 5 GPU/WIGIG
S5 (SOFT OFF) / M-OFF Low § Low j§ Low § Low | ON OFF OFF OFF OFF
PCIE 6 SATA 3 | WIGI/Express
PM TABLE SATA 2 mSATA/PCIE
F5V_ALW +3.3V_SUS +5V_RUN +33V_.M | +33V_M SATA 1 HDD
+3.3V_ALW +1.35V_MEM | +3.3V_RUN +1.05V_M | +1.05V_M
+3.3V_ALW_PCH +0.675V_DDR_VTT (M-OFF) SATAO DOCK
gf;wngr L33V _RTC_LDO +1.05V_RUN
+VCC_CORE |
www. allte e
State = , 5U B
1 JUSB3
S0 ON ON ON ON ON
2 WLAN + BT
s3 ON ON OFF ON OFF BDW 3 UsB2
ULT
S5 S4/AC ON OFF OFF ON OFF
4 Touch Screen
S5 S4/AC doesn't exist OFF OFF OFF OFF OFF
5 CAMERA
need to update Power Status and
PM Table 6 USH
7 WWAN
0 BIO
USH
1 NA
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1
MPHYP_PWR_EN
1

i
1
1
i
[
' Y
i 513456
H (QZ6)
:
EN_INVPW
ADAPTER = FDC654P +BL_PWR_SRC '
@v1) :
i +1.05V_MODPHY
1
RO pYo208DaNe 1.05V_M -i 1.05V_PEX_VDD
+1. - +1.
(PU300) - ! -
[ 3V3_MAIN_EN
BATTERY +PWR_SRC TPS22965
bva_MAIN_EN [T RT8813 Fom————- > (UV15) +3.3V_RUN_GFX
+GPU_CORE H
(PUB00) 4
4
ALWON TPS51285
N (PU100) +5V_ALW
1
CHARGER :
1
1
1
i
@ ; +3.3V_ALW
n i
H* z
z A A AN AN NN aa Tl E a2,Y 2aY a2 T e eoodBoccc JUN. ccoccocccccccccccccccccccccccccflllhcccccccccccccccccsscssscnes
3= . 4 ®
5 <J( z H .
2, T z S 8 S z : = : : :
g g " 8 | 2 & ' : USB_PWR: SHR_EN# USB_PWR: EN1# USB_PWR_EN2#
X @ : : : :
2 1 2: : :
TPS51622 RT8207 ‘ \/ \/ \/ \/
1
(PU500) (PU200) TPS22966 TPS22966 TPS22966 APL3512 : TPS22966 TPS2544 G54712P81U G54712P81U
. I (uz8) (UZ3) (Uz2) (UV24) : (UZ9) (UI3) (UI1) (uI12)
w
o' z :
2 8I % J I_ !
T 5 ! ]
7] = ]
2 l
+VCC_CORE +1.35vV_MEM| 8 !
- e S y y y :
&
bePU PYR O S +3.3V_LAN 3.3V WLAN +3.3V_M +LCDVDD +3.3V_RUN +5V_RUN +5V_USB_CHG_PWR | | +UsSB_LEFT PWR - USB_RIGHT PWR
/ / z
Sl416 s 33V_TS_EN LP2301ALT1G +5V TS
(Ques) +0.675v_DDR_VTT | | +3.3v_ALw PCH +3.3V_SUS +1.05V_RUN 3 - (@Qvs) -
>
LP2301ALT1G
DGPU_PWR_EN (Qvss) +3.3V_GFX_AON
/ +3.3V CAM LP2301ALT1G
. azt
@z1) DELL CONFIDENTIAL/PROPRIETARY
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SMBUS Address [0x9a]

+3. 3V_ALW PCH

2.2K
2. 2K
AP2 MEM_SMBCLK 202
[2N7002 | @
AHL MEM_SMBDATA — 200 DIMMA
' I' 2N7002 I' ‘
1K 202
BDW ®
1K +3. 3V_ALW PCH . 200 DIMMB
SMLOCLK 28
AN SMLODATA 31 LOM
AK1
wo o o o =
2 2K ‘ 51 XDP
SML1_SMBDATA
SML1_SMBCLK ggj—e +3. 3V_ALW PCH 10K
AS B6 2. 2K +
10K 3. 3V_RUN
3A 3A
2.2K +3. 3V_ALW R
- ‘ G Sensor
A B4 DOCK_SMB_CLK \
1A A3 DOCK_SMB_DAT
2.2K
+3. 3V_ALW
2. 2K -
B5 LCD_SMBCLK
18 A4 LCD_SMDATA
1B
KBC . I,.
1c A56 PBAT_SMBCLK I
1c B59 PBAT_SMBDAT |
+3. 3V_SUS
2, 2K -
MEC 5085 1E ASO USH_SMBCLK e
1E B3 USH_SMBDAT . Lo USH
2.2K
+3. 3V_ALW
. 2K -
2B A9 CARD_SMBCLK
2B B52 CARD_SMBDAT
10K
+3.
10K - +3. 3V_ALW
16 B50 CHARGER SMBCLK r\/\/\ 9
16 A4T  CHARGER SMBDAT ' 8 Charger
2. 2K
+3. 3V_ALW
2.2k [® -
2D B7 BAY_SMBDAT
20 A7 BAY_SMBCLK
%4; 33y ALW DELL CONFIDENTIAL/PROPRIETARY
2. 2K ’ - P
’—\/\/\, Compal Electronics, Inc.
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Service Mode Switch:

DSC SATA port

Add a switch to ME_FWP signal to unlock the ME region and

How-th f-the SPI-flash-to-b

d

d-usine-FPT.

- )
How-the-entire-region-of the-SPl-flash-to-be-upd:

t
ated-using FPT:

SATAOQ

SATA1

PCB

SATA2/PCIEG L1

SATA3/PCIEG LO

E-Dock

HDD

H12 UMA

M2 3042
2nd PCle Lane for PCle Cache

M2 3042
(HCA & SATA-Cache)

contact to WWAN

NA

HDD

H12 Entry]

NA

NA

+3.3V_ALW_PCH _ M2 3042
T E-Dock HDD H14 DSC SATA-Cache(no HCA) M2 3030 WIGIG SATA3/PCIE6 LO contact to WLAN
- 1 M2 3042 M2 3042
5}520402 % SOl [udcan E_DOCk HDD H14 UMA 2nd PCle Lane for PCle Cache (HCA & SATA-Cache) contact to WWAN
o swi1 NA HDD | H14D_En NA M2 3030 WIGIG [ontact to WLAN
<36>  ME_FWP_EC (- ; 1 G2 -2
2
ERE 5 —. NA HDD | H14U_En NA NA
SS83-CMFTQR9_3P
+RTC_CELL - SATA2/PCIE6_L1 contact to WWAN
~ E-Dock | HDD | H15DSC M2 3042 M2 3030 WIGIG L ra3/pcies Lo WLAN
- ME_FWP PCH has internal 20K PD. SATA-Cache(no HCA) contact to
z FLASH DESCRIPTOR SECURITY OVERRIDE E-Dock HDD | H15 UMA| ,., PCISI\C;?SO?; ole Gachd M2 3042 contact to WWAN
2 ME_FWP=LOW > ENABLE ME (DEFAULT) 3 Pin1 & Pin3 short (HCA & SATA-Cache)
=HIGH -> DISABLE ME (ME can update) -->Pin2 & Pin3 short NA HDD H1 5D En NA M2 3030 WIGIG contact to WLAN
PCH_INTVRMEN —
NA HDD | H15U_En NA Express card  [contact to Express card
INTVRMEN - INTEGRATED SUS 1.05V VRM PCH_RTCX1
ENABLE Iz
High - Enable Internal VRs s P
L6W - Enable Extérnal VRS EQ
(:" YC1 o2 UCIE BDW_ULT_DDR3L
32.768KHZ_12.5PF_Q13FC135000040
Ccc2
1|2 PCH_RTCX2 /;V\! RTCX1
RTCX2
D O e v PN e
+ » 5 SRTCI S i
S SCRMVVAE PCH RICRSTE —AUTd 252 S Thoerre s [ 410

1 2
cC3 ) - 6.

<o>W PEHERT
1. 2 |

PCH ITCLI u Ag

SATA_RN2/PERN6_L1
SATA_RP2/PERP6_L1
SATA_TN2/PETN6_L1
SATA_TP2/PETP6_L1

SATA_RN3/PERN6_LO
SATA_RP3/PERP6_LO

F5

E5 é
SATA_TN3/PETNG L0 %7%
SATA_TP3/PETP6_LO [—

SATAOGP/GPIO34 V} MPCIE_RST#
SATA1GP/GPIO35
SATA2GP/GPIO36

SATA3GP/GPIO37

36 HDD_DET#
ACT SATA2 PCIE6 L1 _ <10>
mCARD_PCIE#_SATA_R

SATA_PRX_DTX N1 <20>
SATA_PRX_DTX_P1  <20>
SATA_PTX_DRX_N1  <20> SATA HDD
SATA_PTX_DRX_P1  <20>

PCIE_PRX_WIGIGTX_N6_LO  <30>
PCIE_PRX_WIGIGTX_P6_L0  <30>
PCIE_PTX_WIGIGRX N6_L0  <30> for WIGIG (WLAN)
PCIE_PTX_WIGIGRX_P6 L0 <30>
<20>
<36>

O+PCH_ASATA3PLL

SATA_IREF |32
RSVD %10
RSVD
saTarooue it — ST RO
SATALED
<28,

HDA_BCLK/I250_SCLK
Sz he A 5| HDA_SYNC/I2S0_SFRM
—pCH A7 CODEC SBING—Av169 HDA_RST/I2S_MCLK AUDIO
€ 0s1 SHORT PADS-D <21>  PCH_AZ_CODEC_SDIN0  y)—PCH-AZ CODEC SDINO _AVIOT |15 x~5pi0/1280_RxD
) 1]l 2 ME_FWP 1 2 PCH AZ SDOUT __AUtT| HDASDRAZST_RXD
cca 04026 RCT1 1K_0402_5% AW18) HDA DOCK_EN/2ST TXD
\/ CMOS place near DIMM A;” = HDA_DOCK_RST/I2S1_SFRM
- - | 1251_SCLK
ME_CLR1 TPM setting CMOS_CLR1 CMOS setting
Shunt Clear ME RTC Registers Shunt Clear CMOS
Open Keep ME RTC Registers Open Keep CMOS
.05V M <9>  PCH_JTAG_TRST# POH JTAG TRSTE AJS2d CH TRST
o <9>  PCH_JTAG_TCK PR TS =K P52 PCH TCK
<9>  PCH_JTAG_TDI e TAGTD0—AEST] PCH_TDI
5 POHITAG TMS ogPCHLITAG TMs ADez | PCH-TOO ma
2 1___PCH JTAG TDI A ALT ngJMS
RC14 51_0402_5% A MB
2 1___PCH JTAG TDO AE!
RC15 510402 5% <9>  PCHUTAGITAGX (& AvZ | JTacx
2 1___PCH JTAG TMS
RC16 51_0402_5%
2 1__PCH JTAG JTAGX
@RC18 TK_0402_1%
2 1 PCH_JTAG_TCK DW-ULT-DDR3[_BGATT68
@Rcz1 51_0402_5% 50F 19

]

HDA for Codec

<21>  PCH_AZ_CODEC_SDOUT < RCTO 1 2 = OAlPOCZHS‘;:.Z SDouT
<21>  PCH_AZ_CODEC_SYNC < RE0 2 = oﬁ)csz'f/:Z SYNC
<21>  PCH_AZ_CODEC_RST# ) o] 2 = 0:002H :ZZ RST#
<21>  PCH_AZ_CODEC_BITCLK(: w3 15 = 0:'02“5412 BITCLK
N _0402_
l%
g8,
1583
~ ‘28
&

Reserve for EMI

>> SATAACT#  <39>

RPC18

SATA2/PCIE6_L1 contact to WWAN

+3.3V_RUN

7> LANCLK_REQ#

5
P> NICARD PCIER SATA R6
MPCIE RST# 7 |

BNINIERIIN

HDD_DET# [ |

10K_8PAR 5% i%

SATA Impedance Compensation

+PCH_ASATA3PLL

SATA COMP__1
3.01K_0402_1%

2

RC17

CAD note:

Place the resistor within 500 mils of the PCH. Avoid
routing next to clock pins.
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BDW_ULT_DDR3L

SPI

SMBALERT/GPIOT1

SMBCLK

SMBDATA
SMLOALERT/GPIO60
SMLOCLK

MLODATA
SMLTALERT/PCHHOT/GPIO73
SML1CLK/GPIO75
SML1DATA/GPIO74

SMBUS

CL_CLK
CL DATA

C-LINK CLRsT

AN2
AP2

MEM_SMBCLK

>>  PCH_SMB_ALERT#

<12>

Pt swio suscLx 5
SMLO_ SMBCLK _ <28>
ARI—SMLO SWBDATA 22 55 SMLO_SMBDATA  <28>
PAUT ST SHECIR ;g i
AH3 __SML1_SMBDATA <>§M'-‘SS MBELK 6>
T SMSDATA . <s6>
AF2___PCH CL CLK1
AD2__RCH CL DATAT >< SRR oAt eson
AF4_PCH CLRST1#
pAEt RN LRSI 55 “peH_CL RST1#  <30>

WLAN (NGFF1)--->

ucie
<36>  LPC_LADO e A Ao
<36>  LPC_LAD1 T o] LADT
<36>  LPC_LAD2 > D AWTT| LAD2
<36>  LPC_LAD3 PG LFRAVEF — AVTZ] LAD3
<36>  LPC_LFRAME# K— ~1=d [FRAVME
P
<27>  PcH_SPICLK  K—Féap g;’;# A¢3 SPI_CLK
SCHSPr s T——v4d SPICSO
e e SPICst
<27>  PCH_SPI_CS2# S SP Do ARSq SPI_Cs2
<27>  PCH_SPL_DO SO SPIDIN—AA4| SPI_MOS!
<27> PCH_SPI_DIN ) FCH SPI D02 Y6 | SPI_MISO
FCH 5P SPII02
C D03 AFT| 3003
SPI_CLK32 SPI_CLK64
Ny Nl o
0T > 2@
o o
S22 SRE
\m o Im O
Jg @ Jg @
@ @
8 8
o 1 o
23% 238
2 Q
Seg 83z
- g 5 -l g é
& &
PCI_CLK LPC 0 2 |1
12P_0402_50V8J @EMC@
cc12
PCI_CLK LPC 1 2 |1
12P_0402_50V8J @EMC@
cc13
Reserve for EMI
+33V_RUN 10/100/1G
RPC6
4 5 MMICLK REQ#
3 6 _WIGIGCLK REQ#
: B PCH_GPIOS2  <10>
HDD_FALL_INT ~ <10,20>
10K 8PAR_5%

WGIG (NGFF1)--->

DW-ULT-DDRAL_BGATTES
70F 19

+3.3V_SPI

2 _SPI_PCH DO2

MM --->
LAN --->

GPU--->

[
L.
[
[

PCIECLK for DSC

+3.3V_RUN

o~

MEM SMBCLK ——E—i» DDR_XDP_WAN_SMBCLK <18,19,20,9>
) DMN66DOLDW 7_SOT363-6
MEM_SMBDATA 3 4 < >> DDR_XDP_WAN_SMBDAT <18,19,20,9>

QC1B
DMN66DOLDW-7_SOT363-6

+3.3V_ALW_PCH
o

RPC14
SML1_SMBCLK 1 8
MEM_SMBCLK 2 7
MEM_SMBDATA 3 6
SML1_SMBDATA 4 5
2.2K_0804_BP4R_5%

SMLO_SMBCLK 2 1

1K_0402_5% VY RC33 |
SMLO_SMBDATA 2 1

1K_04025% M RC34

<29>  CLK_PCIE_MMI#
<29>  CLK P
<29>  MMICLK
+3.3V.
<28>  CLK_PCIE_LAN#
<28>  CLK_PCIE_LAN
<28,6>  LANCLK REQ#K D)
<30>  CLK_PCIE_WLAN#
<30>  CLK_PCIE_WLAN
230> WLANCLK_REQ#<C D)
<40>  CLK_PCIE_GFX#
<40>  CLK_PCIE GF;E( S
40> GFXCLK REQ
33V RC68
<30>  CLK| POl vwe\ew
<30>  CLK_PCIE_WIGIG
<30>  WIGIGCLK_REQ#K D)

PCB PCIE1

PCIE2

PCIE3

PCIE4

PCIES

PCIE6

H12 UMA| SD card

NA

LOM

WLAN

WIGIG

M2 3042
(HCA & SATA-Cache)

H12 Entry] SD card

NA

LOM

WLAN

WIGIG

NA

H14 DSC| SD card

NA

LOM

WLAN

GPU

WIGIG

H14 UMA| SD card

NA

LOM

WLAN

WIGIG

M2 3042
(HCA & SATA-Cache

H14D_En| SD card

NA

LOM

WLAN

GPU

WIGIG

H14U_En| SD card

NA

LOM

WLAN

WIGIG

NA

H15 DSC| SD card

NA

LOM

WLAN

GPU

WIGIG

H15 UMA| SD card

NA

LOM

WLAN

WIGIG

M2 3042
(HCA & SATA-Cache

H15D_En| SD card

NA

LOM

WLAN

GPU

WIGIG

H15U_En| SD card

NA

LOM

WLAN

WIGIG

Express card

+3.3V_SPI
cce
4 1 2
64Mb Flash ROM
0.1U_0402_25V6
SOFTWARE TAA c2
SPI_PCH CS0# RC35 1 2 0 0402 5% SPI PCH CSO# R 1 cs cc 8
BOO1)  HOLD(IO3) |-L—SE-ECH D03 64
SPI_PCH DO2 __RC38 1 TGS SPI PO borer (101) (103) 6 SPr_CLKes
WR(102) CLK 75 SPi DOB4
GND DI(100)
< ; 5QBAFVSSIQ_S08
RPC11
SPI PCH DIN 1 8 SPI_DIN64 +3.3V_SPI
SPI PCH DO 2 7__SPI_DO64 [ VPRO@
SPI_PCH CLK 3 6 SPI_CLK64
SPI_PCH DO3 4 5 SPI_PCH DO3 64 P 1 2
33.0804_8PAR_5% 32Mb Flash ROM 0.1U_0402_25V6
VPRO@ UC3 _VPRO@
SPI_PCH CS1# RC50 1 2 00402 5% SPI PCH CS1# R 1 cs cc 8
2| 55101 HoLDnos [7__SPLPCH D03 32
VPRO@ SPI PCH DO2  RCS5 1 533 0402 5% SPI PCH D02 32 3 /vvop//?m /HOI cﬂi 6 SPI CLK32
RPC12 VPRO@ Ay LK [(5_sPi D032
SPI_PCH DO3 1 8 SPI PCH DO3 32 Dinoo
SPI_PCH CLK 2 7_SPI CLK32 25Q32FVSSIQ_S08
SPI_PCH DO_3 6 _SPI_DO32
SPI_PCH DIN 4 5 _SPI_DIN32
33_0804_8P4R_5% ces
. 2 |1
1r
ol 18P_0402_50V8J
= |
BDW_ULT_DDR3L Pl
UCIF 3 &t o2
- Chamiz_12pF xscozs000001H
e 7
C43 A25 XTAL24_IN cc11
CLKO! Pd g—'N B25  XTAL24 OUT, 1 2 XTAL24 OUT 2 |1
X] uT @RC65 0_0402_5% 1T
svo |21 18P_0402_50V8J
SVD ;6‘
FCLK_BIASREF
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SA_CLK#0 ["Ay37 M _CLK_DDRO
AAORKD TAWSE W CLK DDR#T
L re) [AY38 W CLK DRt
AU43 _DDR_CKEQ DIMMA
SA_CKEO ["AW43 DDR CKE1 DIMMA
SA_CKE1 [~avas
SATCKE2 [BVaz
sa-okes [R
AP33 _DDR_CSO_DIMMA#
SA_CS#0
SACoi [AR3Z DR CST DIMWAL
sa_opro [£7%2
AY34_DDR A RAS#
Sé*A va;g AW34_DDR A WE# %
sioas PAU34 _DDR A CAS?
AU35 DDR_A_BSO
SA_BAO
SA-BA0 [[Avss DDR A BST
AU36__DDR A MA(
SA_MAO "AV37 DDR A _MA
SA_MAT I"AR38 DDR A MA:
SA_MA2 I"Ap36 DDR A MA:
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SA_MA11 [FAUH—BOR A MA
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@Rer7 1 2 00402 5%
+33V_RUN
+33V_RUN o +33V_ALW2
o
+3.3V_ALW_PCH
XDP_DBRESET# +RTC_CELL
2 ME SUS PWR ACK SYS RESET# P .
) 6K 0403-5% PCH_PLTRST# EC  <27,30,36;
) 1 2 SUSACKE <36>
RC81 10K_0402_5% TCYSHUBFU SSOF5~D T8
1 2 SUS STATHILPGPDE S
“ercez Y tkosz 5% gg
S &
+PCH_VCCDSW3_3 oy
DSWODVREN
1 AC PRESENT
b PCH_POIE_WAKER
4 oo <K PM_LANPHY_ENABLE <1226~
<27>  PLTRST UsH# 00402 5% DSWODVREN - ON DIE DSW VR ENABLE
<29>  PLTRST MMi#
<28>  PLTRST_LAN# 070402 5% HIGH = ENABLED (DEFAULT)
<a0>  PLTRST_GPU#
1 2 PCH RSVRST# Q LOW = DISABLED
RCoT 10K_0402_5%
UctH BOW_ULT DDR3L
SYSTEM POWER MANAGEMENT
TR <3>  SYS_PWROK g S8 PUROK ’;35 SYSPWROK Wakg pAfS—PCH POIE WARER gr’cuj’cwgw\me <a5,36> — 5087 2
T <1536>  RESET_OUT# :pm APWROR R Abe | PCH PWROK +PCH_VCCDSWa_3 SI0 SIP S6% 3
1 2 ME RESETH PCH PLTRSTE __AG7| APWROK e CLKRUN# SI0_SLP_Sa# 4
@RC9%5 B2K_0402_5% PLTRST CLKRUN/GPIOS2 DAGd SUS_STATALPCPDE <K CLKRUN#  <1236> SIO_SLP_A# B
2K_0402.5 SUS_STAT/GPIOB!  PAgs ——SUSaik ko >> oo vooDsW 3 6
SuscLivepioe? [AE——SUSCRR - I AA~2 o> susolk <> #RCHL) X 7
SLP_ssiGRiOes pAro—SI0 SLP S5T_@RCTI, g5 00402 5% 8
<37>  PCH RSMRST# q Y)—FPCHRSMRSTE 0. AWEH) pepmst i) <6>  PCH_RTCRST# y)—PCH RTCRSTH 9
<36>  ME_SUS_PWR ACK SUSWARN/SUSPWRDNACK/GPIO30 A SIO SLP S4# o7 o8 10
<, SCPUETN 3 WRETN sEsrphle —sostess [TXR L (P s <5630 POWER SWi B 1
< AC_PRESENT $5—BC PRESERT 4| ACPRESENT/GPIO31 SIPS3 Pals—SioSipar 40 SO SLPS3#  <3649,50> SYS RESET# 12
‘AF3C| BATLOW/GPIOT2 SP A~ DAps S0P SUSE SIOSLP AY  <36,50> 13
SI0"SLP WLAR Ams SLP S0 SLP SUS_ PAj7—5i0 SLP LANK SI0.8Lpsus# - <36~ SI0 SLP S0t 1
<35> SI0_SLP_WLAN# SLP_WLAN/GPIOZ9 SLP_LAN SIOSLP_LAN#  <28.36> 15
*—71 16
X 17
*—gq 18
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XoP@ l2
RUNPWROK 1 20 —%g CPU XpP PREGH onoo GND1 crarr o7 <1z
108 TR TR U 0P PROVY OBSFN A0 Grote g aw
> PCH JTAG TOI Sy PCH JTAG TOI1 2 TDIXPR 5 6 CPU_XDP_TDI e %o SBSHVAT
RC99 0_0402_5% 2 28 5 K <13>  CFGO CFGO OBSDATA_A0 CFG8 CFG8  <13>
XoP@ Sa cror CFG1 OB DATA CFGY R Gree
RUNPWROK 4 oe OBSDATA
. CcFG2 CFG10
<13 CFG2 OBSDATA A2 cFG10 <13
> PoHITAG TusYy_PCHITAG TS 9 | ® CPU_XDP_TMS S5 Gres CFG3 Spspazan2 OFGT CFG11 <13
Place near )xop1l -
XDP_0BSO cFG19 cFG1e <13
RUNPWROK 10| oe o CFGT8 CFG18 <13
RSTEXOP 12|, P CCTR. R - cFa12 cre12 <13
5 CFGTs CFG13 <13
<36>  RUNPWROK RUNPWROK 34408 N | 13> g8 crons CFo14 <13
s 5> HWBEST o > G7 CFG1s <13
GND PAD GND13
H_CPUPWRGD @RC103_1 2K 0402 $% H VCOST PWRGD 0P irpeuaroot: [
74CBTLV3126BQ_DHVQFN14_2P5X3 g e
! - _OBS XDP RST# R 2 1_PCH PLTRST# EC
- <15>  CPU_PWR_DEBUGH RESETHHOOKS
reference Shark Bay ULT Validation Customer Debug Port 2 SVs PWROK SETHHOOKS S0P BERESETE foioe 1K 0402_5%
Implementation Requiremem Rev 1.0 ;1 100 x0P
b S xoP TRSTE S92 DR OP AN SEDAT (¢ T00 are
<G> PCH_ITAG_TRSTH RN R ARG <taisZ07>  DDR_XDP WAN SMECLK & TRSTE PCH FTAG TOT
1.05V_vCCST CPU_XDP _TCLK ™S PCH_JTAG_TMS
+1.05V.) 2 CPU_XDP TCLK CFG3 R 1 2 crGs
<6> PCH.JTAG JTAGX 0.0402_5% T XOP@ GND17 RCiT3 TK_0402_5%
SAMTE_BSH-030.011.D-A CONNG XOP@ +1.05V_RUN
2 D0 xDP
00402 5% e @ <
00 xDP
PCH JTAG TDO 2 1 TDIXOP R 51_0402 ¢ o @RCT7
00402 5% RCT18@
PCH_JTAG TCK 2 1 CPU XDP_TCLK
00402 5% RCT19@
H_PROCHOT# Place near JXDP1.48
XDP_DBRESET# e
c
@EvMce '
cc20 ]
22P_0402_50v8) S8
3
2
ot Bow_uLT_poRaL 5%
@
EHrequestaue donnrs KO BROCTETECT e
<3>  PECI EC Y—ECLEC N62 1 pecr FRDY PRS — Place near JXDP1.47 +33V_RUN
PREQ
PROC_TCK | o7 st
- . 1 2 HPROCHOTER K63 o mas PROC. E59 TRSTZ XDP_DBRESET# ___2 1_RC122
52542 HPROCHOTH D) s NN 55 0402 5% PROCHOT THERMAL 63 0P _TOI K 0402 5%
2 3 TDO
- 208 H CPUPWRGD __ C61 i
28 §§§ PROCPWRGD R CPU_XDP TMS 2 1_@rciz |
8 S 60 0BSO 002 5% N
2 'a BPM#0 |50 oBST CPUXDP TDI___ 2 1_@Re12s L
4 BPM#1 | "H6T XDP OBSZ PAD-D T10 @ —  soazsn Y
4 gm’g H62_XDP_OBS3 PAD-D T11 @ CPU XDP PREQ# 2 1_@RC126
M_RCOMPO Al K: BS54
SRCOMPT——AVED| SVROOMPD e SPAs |5 SBmGast FADD Tis @ cou DR DB 2 1 rer
SM_RCOMP2 __AUs1_| SM_RCOMP1 BPM#5 |60 XDP_0BS6 PAD-D T14 @ 51_0402_5%
CAD Note: <1819>  DDR3 DRAMRST# ¢ AVIs| SM.RCOMRZ. P 6T P OBST PAD-D T15 @ -
Avoid stub in the PWRGD path e "DoR PO CTRL S8 AVE{S| SUDRAVRST BRI =
while placing resistors RC123 o L 1koizg
CPU_XDP_TRST# 2
OWILT-DORL_BGATIGE 51_0402_5%
20F 19
200 0402 1% 2 1_RC130 _SM RCOMPO
121 0402 1% 2 1_RC131 _SM RCOMP1
100 0402 1% 2 1 Retsz  sw RcowP? DELL CONFIDENTIAL/PROPRIETARY
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UC1A BDW_ULT_DDR3L
<24>  DDM_LANE_NO 54 oon_Txno £DP_ TXNO [Sa9—EDB CBU LANE N0 cop cpu_LaNE O <28> . COMPENSATION PU FOR eDP
24> DDILANE PO 25| DDIT_TXPO EDPLTXPO [ 7q7—EDp CPU LANE NI g EDP_CPULANE PO <23>
<24>  DDI_LANE N £25{ DDI1TXN1 EDP_TXN1 [-54——EDP GPUTANE PT—g0 EDP_CPU_LANE N1 <23>
<24>  DDI_LANE_P1 25 DDIT_TXP1 EDP_TXP1 EDP_CPU_LANE P1 <23~ +VCCIOA_OUT
<24>  DDHM_LANE N2 Ros-| DoIITXN2 47 ! 3
<24>  DDI1_LANE P2 Ae>-{ boiZTxP2 EDP_TXN2 [-Zsd ; 0P COMP
<24>  DDI_LANE_N3 27 DDIT_TXN3 EDP_TXP2 [Z10 ‘ 2400402 1% e
<24>  DDI_LANE_P3 DDI1_TXP3 oI cop EDP_TXN3 (40
EDP_TXP3 . ’ . .
<25>  DDI2_LANE_NO S ooiz_Txvo - M5 EDP CPU AUXE CAD Note:Trace width=20 mils ,Spacing=25mil,
<25>  DDI2_LANE_PO G53 | DDI2_TXPO EDP_AUXN m& ;; EDP_CPU_AUX#  <23> © Max length=100 mils.
<25>  DDI2 LANE N1 Ha4| DDI2ZTXN EDP_AUXP EDP_CPUAUX <23~ !
<25>  DDIZ_LANE_P1 DDI2_TXP1
<25>  DDI2 LANE N2 &40 | ooTxve £DP_RCOMP 220 —EDP COMP____
<25>  DDI2_LANE_P2 Re3| DD TXP2 EDP_DISP_UTIL
<25>  DDI2_LANE_N3 25 DDI2_TXN3
<25>  DDI2_LANE_P3 DDI2_TXP3
3DW-ULT-DDR3L_BGA1168
10F 19
+3.3V_RUN
[+
RPC15 +3.3V_RUN
5 4 PCH_GPIO16  <12> BDW_ULT_DDRAL ¥
6 3 - uctl _ULT | RPC:
7 2 g SIO_RCIN# ~ <12,36> CPU DPB CTRLCLK 1 8
[ 8 1_TOUCHPAD INTRE SATA2_PCIE6 L1 <6> CPU DPB_CTRLDAT 2 7
CPU_DPC CTRLCLK 3 3
10K_BPAR_5% CPU_DPC CTRLDAT 4 5
<23>  EDP_BIA_PWM crllore BIRICLK  <24> i ,
o 2 DGRY PR EN S PAE BN CROLE R 2 22K 0804_8P4R_5%
0402_ <23,36>  ENVDD_PCH
u
<12,27>  CONTACTLESS_ DET# (| PIRQAIGPIO77
- pad PIR C5  CPU DPB AUX#
1 2 ENVDD PCH <123544.53> DGPU_PWROK FDD FALL INT N4 PIRQB/GPIO78 DDPB_AUXN g6 —CpU DPC_AUX#
@RCT TOOK CAT2 % <207>  HDD_FALL_INT N2<| PIRQC/GPIOT9 DISPLAY DDPC_AUXN [Be—GpiBrs Al > CPUDPC_AUX#  <25>
<12> :q| PIRQD/GPIO80 DDPB_AUXP [~ BPe Al ———
2 PCH_GPIO53 1] PIRQ DDPE_AUXE ["A6__CPU_DPC_AUX ¢ CPUDPCAUX <25 RPC20
@RC140 1K_0402_5% PCIE C_AU, < ) _DPC_ CPU_DPB_AUX# 1 8
TOUCHPAD INTR# U7 | CPU_DPB_AUX 2 7
N et Ghios2 é DGPU_PWR EN 13 Griosz C8___ DPB HPD CP DR AUXE : s
“i0ds DGPUPWR EN (SR EEREE e opiosi DOPB_HPD 35— ppetipD DPBHPD <20
PCH_GPIO53 ghiost e D [-08EDP CPU TiFD O R HPD 2 22 100K_0804_8P4R_5%
EDP_CPU_HPD 2 1 |
100K 0402 5% " Rcial
DPC_HPD 2 1 |
DW-ULT-DORAL_BGATT68 100K 0402 5% " Rciaz
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<40>
<40>
<40>

<40>

GPU -->

10/100/1G LAN ---> [

WLAN (Mini Card 2)---> [

PEG_CRX_GTX_P[0..3]

PEG_CRX_GTX_N[0.3]
PEG_CTX_GRX_P[0..3]
PEG_CTX_GRX_N[0..3]

PEG _CTX_GRX_NO
PEG CTX _GRX PO

PEG _CTX_GRX N1
PEG CTX GRX P1

PEG CTX GRX N2
PEG CTX GRX P2

» PEG_CRX GTX P[0..3

$y—PEG CRX GTX N[O.3]
PEG_CTX_GRX_P[0..3
&

PEG_CTX_GRX_N[0.3
&

PEG CTX GRX N3
PEG CTX GRX P3

MMI --> [

+PCH_AUSB3PLL

UC1K. BDW_ULT_DDR3L
PEG CRX_GTX_NO F10 ANS USBPO-
PEG _CRX GTX PO E10 géggg{g ﬁggggg AM8 USBPO+ éé ;;
feler: 0.22U_0402 16V7K _PEG CTX GRX C_NO c23 AR7 USBP1-
|:: PETN5_LO USB2N1
CC8r 10.22U_0402_16V7K__PEG CTX GRX C PO C22 | PR Denons [FATZ USBP1+ éé g;
PEG_CRX_GTX_N1 F8 ARS8 USBP2-
PEG CRX GTX P1 Es | PERNS-L1 anoNe [aPs USBP2+ Eé g;
ccsg 2 0.22U 0402 16V7K PEG CTX GRX C N1 B23 AR10___USBP3-
|:: PETN5_L1 USB2N3
CC89 1_0.22U_0402_16V7K__PEG CTX GRX C P1 Az | PRS- onons [[AT10 " UsBP3+ éé g;
PEG CRX_GTX N2 H10 AM15 __ USBP4-
PEG CRX GTX P2 G10 ggggg{; ﬂggg’gj AL15 ___USBP4+ éé ;;
ccoo 2 0.22U_0402 16V7K PEG CTX GRX C_N2 B21 AM13 __ USBPS-
|:: PETN5_L2 USB2N5S
ccol__2 ] 10.22U_0402_16V7K__PEG CTX GRX C P2 il =ty Donone [ANt3 USBPS+ éé gg
PEG CRX_GTX N3 E6 AP11__ USBP6-
PEG RN GTX s F6| PERNS_L3 USB2NG
PEG_CRX GIX_P3 F6 | penpaLs anaNe [CANTT—USBPo+ éé ;;
cco2 2 0.22U_0402 16V7K_PEG CTX GRX C N3 B22 | AR13
|:: PETN5_L3 USB2N7
CCco3_ 2 ] 10.22U 0402 16V7K__PEG CTX GRX C P3 A2t | PETRSS eeany At
<28>  PCIE_PRX_GLANTX N3 §g}§ L gtﬁmi s EL‘ PERN3 @20
<28>  PCIE_PRX_GLANTX_P3 PERP3 USB3RN1 :Hzo ég;
USB3RP1
PCIE_PTX GLANRX N3 C29
<28>  PCIE_PTX_GLANRX_N3 éé BCIE PTX GLANRX P35 B30 | PETNS PCIE uss c33
<28>  PCIE_PTX_GLANRX_P3 PETP3 USB3TN1 @é ;;
USB3TP1
<30>  PCIE_PRX_WLANTX_N4 B R TN E13 | R4 E18
<30>  PCIE_PRX_WLANTX_P4 PERP4 USB3RN2 @é ;;
USB3RP2
<30>  PCIE_PTX_WLANRX_N4 22 Egg EK mm;i ';‘f: igg PETN4 B33
<30>  PCIE_PTX_WLANRX_P4 PETP4 USB3TN2 @ég
USB3TP2
<295 PCIE_PRX_MMITX_N1 ESE — G17 | PERN1/USBIRNS
<29>  PCIE_PRX_MMITX_P1 PERP1/USB3RP3
<29>  PCIE_PTX_MMIRX_N1 éé e O30 | PETN1/USBITNG
<29>  PCIE_PTX_MMIRX_P1 PETP1/USB3TP3 - USBRBIAS
<31>  USB3RN4 12 PERN2/USBIRNS
<31>  USB3RP4 PERP2/ USE3RP
A
<31>  USB3TN4
<31>  USB3TP4 éé ; y A
CTORIO4T l_!-'—
€ OCZGPI0R2 Dy 155 603
£ | RSVD OC3/GPI043 P
RC149 1 2 3.01K 0402 1% PCH PCIE_ RCOMP Az BRE Reoup
PCIE_IREF

PCB

PCIE1

PCIE2

PCIE3

PCIE4 | PCIES

PCIE6

H12 UMA

SD card

NA

LOM

WLAN | WIGIG

M2 3042
(HCA & SATA-Cache)

H12 Entryj]

SD card

NA

LOM

WLAN | WIGIG

NA

H14 DSC

SD card

NA

LOM

WLAN | GPU

WIGIG

H14 UMA

SD card

NA

LOM

WLAN | WIGIG

M2 3042
(HCA & SATA-Cache)

H14D_En

SD card

NA

LOM

WLAN | GPU

WIGIG

H14U_En

SD card

NA

LOM

WLAN | WIGIG

NA

H15 DSC

SD card

NA

LOM

WLAN | GPU

WIGIG

H15 UMA

SD card

NA

LOM

WLAN | WIGIG

M2 3042
(HCA & SATA-Cache)

H15D_En

SD card

NA

LOM

WLAN | GPU

WIGIG

H15U_En

SD card

NA

LOM

WLAN | WIGIG

Express card

OW-ULT-DDRAL_BGAT168
110F 19

USBPO-
USBPO+

USBP1-
USBP1+

USBP2-
UsSBP2+

USBP3-
USBP3+

USBP4-
USBP4+

USBP5-
USBP5+

USBP6-
USBP6+

USB3RN1
USB3RP1

USB3TN1
USB3TP1

USB3RN2
USB3RP2

USB3TN2
USB3TP2

USB O#,

USB_OC2#

<31>
<31>

<31>
<31>

<32>
<32>

<32>
<32>

<12,3¢===-> USB Port0|
<32> -----> USB Port1
<12,3¢=---> USB Port3

<12,37>

----- > Ext Port 1

----- > Ext Port 2 charge
----- > WLAN/BT

----- > Ext Port 3

----- > Touch

----- > Camera

}----> Ext USB3 Port 1

}----> Ext USB3 Port 2 charge

PCB usSB27

H12 UMA| WWAN

H12 Entry] NA

H14 DSC| WWAN

H14 UMA| WWAN

H14D_En| NA

H14U_En| NA

H15 DSC| WWAN

H15 UMA| WWAN

H15D_En| NA

H15U_En| Expres{

+3.3V_ALW_PCH
[)

JUSB1
10383 Reciy
USB _OC3# 4 5
<7>  PCH_GPIO73 ; 3 5
KB_DET# USB_OC1# 1 8
10K_BPAR 5%
USBRBIAS
CAD NOTE:
Route single-end 50-ohms and max 500-mils length.
Avoid routing next to clock pins or under stitching capacitors.
Recommended minimum spacing to other signal traces is 15
mils.
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+PCH_VCCDSW3_3

LAN WAKE# +1.05V_VCCST
RC153 T0K_0402_5%
H THERMTRIP# 2 1
1K_0402_5% RC25
+3.3V_RUN
+3.3V_RUN
1___MPHYP PWR EN [
100K_0402_5% RPC17
1___SIO EXT SCi# RPC17
1
RC156 00K_0402_5% R 5 [ )4
33V TS EN
uctd BDW_ULT_DDR3L LAAH
10K_8P4R 5%
CPPE# 2 1
100K 0402 5% "~ RC160 |
PCH_GPIO76 XN [ — | D60 H THERMTRIP# R @0 0402 5%2 1_RC161 FFS _INT2 2 1
—teh oRloTe P14 —EE N 2 ANt
SIO_EXT_WAKER AU2Y BMBUSY/GPIO76 __THRMTRIP Pv™——515 RCINE > H_THERMTRIP#  <36> 100K_0402_5% RC158
<36> SIO,EXT,WAKE#?—AW GPIO8 RCIN/GPIO82 mé SIO_RCIN# <10,36> PCH GPIOBT 2 4
<289>  PM_LANPHY ENABLE K587 ATERTT RI—ABG| LAN.PHY_PWR_CTRLIGPIO12 cPur SERIRQ [FAWTE—PCT 0PI COMP » IRQ_SERIRQ  <36> — i N ReTe
<10>  PCH_GPIO16 _ Al misc PCH_OPLRCOMP I”AF20 PCH GPIOs8 2 1
__PCH GPIOBE____ 2 \ s & L
- ° PCH_GPIOT7 T3 | GPIO16 RSVD 33521 0K_0402 5% RC164
@121 PAD-D @+ AD5 | GPIO17 RSVD
2 cPio24
<2836>  LAN WAKE#  S)—AN WAKE# b cpio27 — bCH GPIOSS 5 BECt8
PCH_NFC_RST for Goliad  nFC RQ ang| GPI0Z8 USoET 2 5
PIO26
MEDIACARD RST# GSPI0_CS/GRIOR: Pre GC6 EVENT#  <d0> Soldhe cbL DETR ] 2
GPIOS6 GSPI0_CLK/GPIOB4 5SS GRIOHE GPU_GC6_FB_EN  <40,44> :
+3.3V_ALW_PCH SLATE_MODE. GPIOS7 GSPI0_MISO/GPIO8S BBS BIT a PAD-D 10K_8PAR_5%
3 GPIOS8 GSPI0_MOSI/GPIO8!
PCH_GPIO50 PCH_GPIOB7 00
PCH_GPIO44 GPI0S9 ePio GSPI_CS/GPIO8? Pr533v TP EN RPC3
GPIO44 GSPI1_CLK/GPIO8S ST EN 5 4
RPC10 29> MEDIACARD_IRQ# {—raramiors—— b4 GPIo47 GSPI1_MISO/GPIO8Y S Ten e 33VLTSEN <2 <10354453>  DGPU_PWROK Yoo smverrrer—o %
4 s 724 PAD-D @ ¢ 5GPy HoLD ReTZ _v3 | SPI048 GSPI_MOSVGPIOY0 ;7 CppEz 7 2
2 < usBOCO#  <1131> <40>  DGPU HOLD RST# {8 Qe — L2 GPIOag UARTO_RXDIGPIO91 |5 —CPUSER <30,7> WLANCLK,REQ#; L :
SIS een criow <237 TOUGH PANEL INTR# MPHYP PWR EN___v2 | GPI050 UARTO_TXD/GPIO92 |55 <10>  PCH_GPIO80
< o <38>  MPHYP_PWR_EN B DET AT3 | HSIOPC/GPIO71 seriaLIo UARTO RTS/GPIO93  Pgy 10K
{ USBOC2#  <1131>  <1137>  KB_DET# PR PILOF AH] GPIO13 UARTO_CTS/GPIO94 _ P, =
10K BPARCS% <27>  TPM_PIRQ#  Sh—— | GPIOT4 UART1_RXDIGPIOO R Frs INT2
- b 3-3V—°AM—EN*<§ O EXT SMI#____AGs | SPI025 UARTT TXDIGPIOT ') | Ch_CBL DETZ E FFSINT2 =20~ LCD CBL DET# 4
RPCS <36>  SIO_EXT_SMI¥ —aril ol Aga| GPI045 UART1_RST/GPIO2 LCD_CBL DET#  <23> 5
W B e ___PCHGPIO6  AG3 | -0 inue UARTI CTSIGPIO3 DB 1500 soA <1027>  CONTACTLESS_DET# Y>—rsuser 3
3 6___SIO EXT SMIF PCH_GPIO9 AM3 12C0_SDA/GPIO4 |"F3 1500 SCL PCH_GPIO76 1
2 [ 7 MEDIACARD RST# __PorH GPlo10___Awmz2 | 8PI09 12C0_SCL/GPIOS |"54 3¢
5 5 MEDIAGARD RGF @ T27 PAD-D @+——"———"————"05+ GPIO10 12C1_SDA/GPIOB 10K BPAR_5%
7 DEVSLPO/GPIO33 12C1_SCL/GPIO7 s . =T
SPAR 5 SDIO_POWER_EN/GPIO70 USH_ DET#  <27>
10K_BPAR_5% <20>  HDD_DEVSLP - DEVSLP1/GPIO38 CAM_MIC_CBL_DET# <23~ et son v 1 2 g
RPCT 36> SIO_EXT_SCI# P 1201 SCL VMM _2 7
4 S < PCH_SMB_ALERT#  <7> a s 1200 S0A 3 g
3 6 __SIO EXT_WAKEZ _SMB._ 12C0_SCL 4 5
2 7___PCH_GPIOS
1 8 SLATE MODE 2.2K_0804_8P4R_5%
BOWALT-DDR3L_BCATTES
10K_8PAR_5% 100F 19 RPCY
IRQ_SERIRQ 5 4
2 1_PCH_GPIOS7 6 3
2 A\l _PCHGPIOST
RC244 10K_0402_5% 369> CLKRUN# D> e opiogy 7 2
33V HDD EN 8 1
) 2 1_PCH_GPIOS9
RC245 V'V 100K_0402_5% 10K_BP4R_5%
2 1_TPM PIRQ#
RC247 T0K_0402_5%

®
2 1 3.3V_CAM EN# g
rReia - VY 100K_0402_5% 2 +3.3V_ALW_PCH
) 2 1___NFCIRQ REE]
rRCis VY 100K _0402_5% _ PCH_OPI_ COMP__1 2
hi 2 1 MPHYP PWR _EN PCH_GPIO66 4 0402_1% RC178
@RCA71 VN 10K_0402_5% 2
2

A4

HOST ALERT1 R N

TOP-BLOCK SWAP OVERRIDE BOOT BIOS STRAP BIT BBS TLS CONFIDENTIALITY No Reboot on TCO Timer expiration
HIGH | ENABLE HIGH e HIGH | ENABLE HIGH | ENABLE
LOW(DEFAULT) | DISABLE LOW/(DEFAULT) | SPI LOW(DEFAULT) | DISABLE LOW(DEFAULT) | DISABLE
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<9>
<9>
<9>
<9>
<9>
<9>
<9>
<9>
<9>
<9>
<9>
<9>
<9>
<9>
<9>
<9>

<9>
<9>
<9>
<9>

uc1s

BDW_ULT_DDR3L

CFGO
CFG1

CFG4

CFG8
CFG9
CFG10

RESERVED

CFG19

CFG _RCOMP___ V63 CFG_RCOMP

5?* RSVD

D T28@

AV63
RSVD_TP [Fauss > PAD-D T20@

RSVD_TP

D T30@

RSVD_TP |57 PAD-D T31@

RSVD_TP &43_’-.

RSVD

RSVD_TP ERE

BT aa—— -

RSVD_TP BT PAD-D T34@
D T35@

RSVD_TP Ll Y
RsvD [0

RSVD 3%223
RSVD
PROG_OPI_RGOMP | AY18 PROC_OPI RCOMP

V62
RSVD :ﬁ
RSVD 58

.
VSS

ves D_D
rovo |£20
RSVD

| |

CFG STRAPS for CPU

CFGO

%} 20¥0
£810Y

EAR-STALL,

NOT STALL RESET SEQUENCE AFTER PCU PLL IS LOCKE

CFGO

1:(Default) Normal Operation; No stall
0:Lane Reversed

CFG1

78104 @

CH/PCH LESS MODE SELECTION

1:(Default) Normal Operation

cre1 0:Lane Reversed
1 _CFG_RCOMP
29.9_0402_1%
2 _TDI_IREF PROC _OPI RCOMP__ 1 2
8.2K_0402_1% W
CFG10 CFG9 CFG8 CFG4
o8 se
*® ~j R
SAFE MODE BOOT NO SVID PROTOCOL CAPABLE VR CONNECTED ALLOW THE USE OF NOA ON LOCKED UNITS Display Port Presence Strap
Ll ol ol T o
CFG10 crGo | 2 pp P CFG8 CFG4 attached to Embedded Display Port

0: POWER FEATURES (ESPECIALLY CLOCK
GATINE ARE NOT ACTIVATED

The chip will not generate(OR Respond to)
SVID activity

Onknable Noa will be available pegardless of
the locking of the unit

0 : Enabled; An external Display Port device is
connected to the Embedded Display Port
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1

0_0402_5%

BDW_ULT_DDR3L

1
@RC192

uciQ
Sl A DAISY_CHAIN_NCTF_AY2
DC TEST AY3 AW3 __ AY3 DAISY GHAIN NGTE AY:
DC_TEST_AY60 AY60 SY_( |_NCTF_AY3

DC_TEST AY61 AW6TAY61 | DAISY_CHAIN_NCTF_AY60

— DG TEST AY6Z AWBZAYEZ | DAISY_CHAIN_NCTF_AY61
DC TEST AY62 AW62AY62 ~CHAIN_NCTF.
5 DG TEST 67 B2 | DAISY_CHAIN_NCTF_AY62

DAISY_CHAIN_NCTF_B2
— 53 1 DAISY_CHAIN_NCTF B3

e e
DC TEST B62 B63 Bg? DAISY_CHAIN_NCTF_B63
DC TEST C1 C2 C2 | DAISY_CHAIN_NCTF_C1

DAISY_CHAIN_NCTF_C2

DAISY_CHAIN_NCTF_A3
DAISY_CHAIN_NCTF_A4

DAISY_CHAIN_NCTF_A60
DAISY_CHAIN_NCTF_A61
DAISY_CHAIN_NCTF_A62
DAISY_CHAIN_NCTF_AV1
DAISY_CHAIN_NCTF_AW1
DAISY_CHAIN_NCTF_AW2
DAISY_CHAIN_NCTF_AW3
DAISY_CHAIN_NCTF_AW61
DAISY_CHAIN_NCTF_AW62
DAISY_CHAIN_NCTF_AW63

OW-ULT-DDRAL_BGAT168
170F 19

0_0402_5%

Package Daisy Chain:

1
@RC195

1.B2-PKG-C1-PCB-C2-PKG-B3-PCB-A3-PKG-A4
2.A62-PKG-A61-PCB-B61-PKG-B62-PCB-B63-PKG-A60

3.AY60-PKG-AW61-P 1- -A K
3-PCB- KGIAW2- G-
[ ]

UC1R

BDW_ULT_DDR3L

n1.

DW-ULT-DDRAL_BGAT168
18 OF 19

A3 DC TEST A3 B3

A4 DC TEST A4

AB0___ DC_TEST A60

A61T___DC TEST A61 B61 2
['A62___DC TEST A62 2 1
AV1__DC TEST AV1 00402 5% RC193
A DC TEST AWT 2 1

A DC TEST AY2 AW2 0_0402_5% @RC194
A DC TEST AY3 AW3 4
[TAW6T_DC TEST AY61 AWGT

| A

A
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ESD Request

+1.05V_RUN

+1.05V_RUN @RCT%

RESISTOR STUFFING OPTIONS ARE
PROVIDED FOR TESTING PURPOSES

+VCCIO_OUT

0_0603_5%

+VCC_CORE +1.35V_MEM

1 2
@EMC@ CC23 22U_0603_6.3V6M

+1.05V_RUN +VCC_CORE
[}

2
I' 220_0603_6.3V6M |

%S 20¥0 MOL

+1.05V_VCCST

1

%S ¢0¥0 MOL

661040

2
22U_0603_6.3V6M

+1.05V_RUN +3.3V_RUN

1 2
@EMC@ CC85 22U_0603_6.3V6M

H _VCCST PWRGD

@EMC@
2 cco4
100P_0402_50v8J

+3.3V_ALW

J
1 5 12 )
* NC vee @ctas 1[0 02_25V6 > R

<36,9>  RESET_OUT# Yp—— 21 A

+1.35V_MEM
o

+1.35V_MEM

VDDQ DECOUPLING

1
S200®
2 |1
I
WIAE'9 20V0 NZ'T
9200®
2 |1

2
WOAE'9 200 NZ'T

WOAE'9 20¥0 NZ'T
pravel

2 |1
ml

WOAE'9 €090 NOL
6200

2 |1
|
WOAE'9 20v0 NZ'T
8200
2 |1
_IT
WOAE'9 €090 NOL
0£00®

2 |1

ml
WOAE'9 €090 NOL

1£00

2 |1

T
WOAE'9 €090 NOL

2€00

2 |1

1T
WOAE'9 €090 NOL

£600®

2 |1
i

WOAE'9 €090 NOL
€00

+1.05V_VCCST

2

%S 20¥0 ML
2020y

H VCCST PWRGD

3 Y

GND
74AUP1GO7GW_T!

SOP5

+1.06V_VCCST

SVID ALERT

SL

g
0204

CAD Note: Place the PU resistors close to CPU
RC204 close to CPU 300 -

H_VR_EN_

BDW_ULT_DDR3L

+VCC_CORE
[}

+VCC_COREO————— 22
s

VCCSENSE

+VCCIO_OUT

F59

E63
AB:
A

o——AS9 |

E20

A o——E20 |
+VCCIOA_OUT b2

]
H VR READY

_VR_EN
H_VR_READY >

2
%L

1500mils

<562>  VIDALERT_N )

2
43_0402_5%

+1.05V_VCCST

SVID DATA

1 H_CPU_SVIDALRT#
RC207

oLl

CAD Note: Place the PU resistors close to CPU
RC208close to CPU 300 - 1500mils_

%1 201
80204

<525 VIDSOUT

VIDSOUT <K )

+VCC_CORE

VCC_SENSE

~Zoy0 boL
6020y

%l

<525 VCCSENSE

VCCSENSE <-

CAD Note: RC209 SHOULD BE PLACED CLOSE TO CPU'

+1.05V_RUN +1.06V_VCCST

PJP23

PAD-OPEN1x1m

1
9€00

2 |1
T

WOAE'9 €090 NZZ

N

MOAE'9 200 NI

1£00@

@776

+1.05V_VCCST! AEZ;
AE23 v

+VCC_COREO——4

D63
H59 | ¥

<9>  CPU_PWR_DEBUGH(:- 562
PG

@T74  PAD~D @~4—— 57

@T75  PAD~D @~+——5
PAD~D @—4——————

@T77 PAD-D Q—é—T R

vDDQ

vce

RSVD

RSVD
VCC_SENSE
RSVD

VCCIO_OUT
VCCIOA_OUT

VR_EN™
VR_READY

SS
PWR_DEBUG
Vvss
RSVD_TP

RSVD_TP
RSVD_TP

HSW ULT POWER

DW-ULT-DDRAL_BGAT168
120F 19
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+1.05V_MODPHY +1.05V_MODPHY_PCH

g g g
CC40 place near K9; ) 2 H
CC44 place near L10 58 The T e

o8 oF o8
CC43 place near M9 5 5 5

S H S
VCCHSIO

SO lccmax = 1.838A

+1.05V_MODPHY
+PCH_AUSB3PLL

LC1 ?'
2 E NN ST 3%
N I
C - ‘C
Q Q
'o o
|4 o
s s
= =

+1.05V_MODPHY +PCH_ASATA3PLL

Lc2

~~Y
2.2UH, LQMZMPNZRZNGDL 30%
CC56 place near B11

VCCSATA3PLL
SO Iccmax = 42mA

IN9AE'9 €090 NZZ
6500

N —
WOAE'9 €090 NZZ
9500

CC47 place near B18
VCCUSB3PLL
S0 Iccmax = 41mA

+1.05V_RUN +V1.05S_APLLOPI

2.2UH_LQM2MPN2R2NGOL_30%

MOAE'9 Z0V0 NL

CC68 place near AA21 -
VCCAPLL
SO lccmax = 57mA

WIAE'9 9021 N0O0L
1920
8900

+3.3V_ALW_PCH +PCH_VCCDSW3_3

1 2
@RC216 0_0402_5%
+33V_ALW

&RCZWW AAN 2 00402 5% \

CC80 place near AH10
VCCDSW3_3
SO lccmax = 114mA

L
N
MOAC'9 20v0 N1

0800®

2

+3.3V_ALW_PCH

+1.05V_M

@ @ o
“o8 =58 =88
o8 T2® T8
N h N
o 228 Y 2
2 = ]38
1. 1.
3 3
E4 4
+RTC_CELL
o ° 2
BDW_ULT_DDR3L 2 2 <
'°® 's g
&9 ga Sa
+1.05V_MODPHY_PCH 20| veensio 8Q 8Q '8
u M9 VCCHSIO 3% 3¢ 2 S
? Ng_| VCCHSIO HSI0 AH11 3 2 2
_L = P VCC1_05 VCCSUS3_3 4<AG10 +PCH_RTC_VCCSUS3_3 B By =
VCCRTC
D B18 I 'AE7_+DCPRRIC 1 |[_2
- 8 +PCH_AUSB3PLLO—————23+ VCCUSB3PLL DCPRTC
gg +PCH_ASATA3PLL 60— BUL| yldarrian CC52 | 0.1U_0402_10V7K sV m
N ?
s AX%% RSVD veespl |8 CC54 place near
2 om
Wa1| VCCAPLL
+V1.055_APLLOPI Vi Ac14 ®
VCCASW |-aG73 +1.05V_M £9
o
p s VeCASW €C59 and CC60 place near +OVRUN TS
% bersuss i J11; CC58 place near AE8 g
T VCC1_05 17 B
HDA VCC1_05 +1.05V_M > %
CC57 place near AH14. AH14 VCCHDA VCC1-05 :ég & N N 8 g
1z e — 18 48 ¢
3 K Q =30
< A3 bepsus2 v DCPSUSBYP pnnoney o N 89 8¢ T 28 3
g o DCPSUSBYP < Be &8 S o 28 S
~ B9 VCCASW 20 oo | @ W g2 2
3 AC9 VCCASW 3} 8 8l s 3 ] 2
< AAG | VCCSUS3 3 SPIOLPC VCCASW = el = = CC65 place near AG19 e
X N AHT0 | VCCSUS3 3 DCPSUS1 2 4 N
8 +PCH_VCCDSW3 3 o———AH101 vecosws s DCPSUST H 2 S
153 i e | Vess 3 2 e :
8 J15 15}
TEE 2813/06/10 T _WP chnage to +3.3V_M, 6/14 change back e sevson VCCTS! 5 5'440.1 5V_RUN Eq
@ = T 28
2 ‘o Q VCC: ~ 5@
2 S §§ 2013/06/10 refer 6L_WP chnage to ﬂog&g{}_tkw"ge back 2
z +PCH_VCC1P05 I‘(llg VCCCLK SERIAL 10 us
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+3.3V_RUN
o
3 pre
PERICOM PIBEQX6741ST: P RN31 ANAN2 ZDZDKROZ(ngP E\’/X/fN SMBDAT ,g <
Pin6/16, NC -2 D02 1 14
: : ’ 1 2_DDR XDP_WAN_SMBCLK S
Pin8/9, Pre-emphasis R S DI0T B 8 'EQ Free Fall Sensor
PENERTS
TI SN75LVCPE01RTJR “'s " s NI
Pin6/16, de-emphasis width setup = LNG3DM 10
PITeTeT e 4 RES 3
74 voD_Io RES |5
VDD RES g
HDD_FALL_INT ) i REs
_FALL_| INT 1
FFS INT2 9| iNTs oD fz
GND
+3:3y_HDD {75 SDO/SAO
DDR_XDP_WAN_SMBDAT <{ 2] SDA/SDI/SDO
DDR_XDP_WAN_SMBCLK SCLISPC 2
8 NCF5—x
[ cs NC |—x
S IS - S - LNG3DMTR_LGAT6_3X. A4
8 8 2 2 ] X
@S @S @S @S B
-3 ) Ry ) [} %@
R B2 ) 822 82?2 2z
I8 o \30 IsN \g bw gz
- - E
& K & EI N L u
HDD A PRE | =
HDD B PRE +3.3V_HDD
HDD A EQ
2 _HDD DEVSLP
HDD B EQ @RN5 10K_0402_5%
DEW?2
SATA1
DEW1
SATA PTX_DRX P1 RP CN19 2 || 1 0.01U_0402_16V7KSATA PTX DRX P1 RP_C !
SATA PTX_DRX_N1_RP CN20 2 | [ 1_0.01U_0402_16V7KSATA PTX DRX_N1_RP_C §
° “‘—P\“ 2 Y aYe Neo SATA PRX_DTX N1 _RP CN18 2 1_0.01U 0402 16V7KSATA PRX DTX N1 RP C 4
2© 2® 4] W 20 2© SATA _PRX_DTX_P1_RP CN17 2 1_0.01U_0402_16V7KSATA PRX DTX P1 _RP C 5
ST S ND (o] S ST PJP4 6
RZoRZ EDIE-EDIN-D NS 1 2 +33V HDD T
2 PAD-OPENTx1m L 0
HDD_DEVSLP ) 11
12
A4 HDD_DET# <&- 13
14
PJP5 h
+5V_HDD +3.3V_HDD +5V_RUN 1 2 +5V_HDD % I
? PAD-OPEN1x1m i
FFS_INT2 Q !
H] 2 2 2 209
- 80 - |Cn - < - |Cn 2 G01
22 g2 E@ 422 L2212,
85 TR8F T 82 TR 2 e
af Bl | hea oy 241G
o0 3 3 3 |
2 S S S ACES_50406-02071-001
X CONN@
Place near HDD CONN
Compal Electronics, Inc.
PROPRIETARY NOTE: THIS SHEET OF ENGINEERING DRAWING AND SPECIFICATIONS CONTAINS CONFIDENTIAL|
TRADE SECRET AND OTHER PROPRIETARY INFORMATION OF DELL INC. ("DELL") THIS DOCUMENT MAY NOT SCHEMATICS,MB AA914
BE TRANSFERRED OR COPIED WITHOUT THE EXPRESS WRITTEN AUTHORIZATION OF DELL. IN ADDITION, Document Number eV
NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS WAY BE USED BY OR DISCLOSED TO ANY THIRD A
PARTY WITHOUT DELL'S EXPRESS WRITTEN CONSENT.

4019RB
ate: ursday, November 14, 2073 heet 20 of 56
5 T 7 T 3 T e, Ty, ol -




SP02000W00 LI NK DONE

1W x 1ch, 4ohm (Transducer spec is 8Ohm/0.5Watt per unit, there are two transducer units in one speaker box.)

+5V_RUN_AUDIO

+3.3V_RUN_AUDIO  +5V_RUN_AUDIO

Place closely to Pin 13.

2
b
S
2
gé FZTU—« AUD_HP_NB_SENSE <35>
c
g 28@
g ~ 8% Add for solve
g [ pop noi se and
< detect issue
Digital Mic
+33V_RUN
DMICT
DMIC_CLK1

prace at AGD and DG pland

SLEEVE

+RTC_CELL

3

QA28
DMNB6DOLDW-7_SOT363-6
4

il
QAZA

DMNB6DOLDW-7_SOT363-6

Realtek feedback
Prevent the Noise from Combo Jack
while system entry into S3 / 54 /S5

PJP6

PAD-OPEN1x2m

2 AUD_NB_MUTE#

»va
21
sva

225008 OLL0VSLSL8Y

2-€2500S OLL0VSLSL8Y

%S 20P0 ALY
sV

1

CA43
MICT L 1|2 HP_OUT L

|

1
CA44  47U_0603_6.3VEK
MCIR 1|2 HP_OUT R

1

4.7U_0603_6.3V6K

+3.3V_RUN_AUDIO

RA1
10K_0402_5%

place.close to pin2Z. Bo rs
Internal Speakers Header obs Aot s ] ]
43 22
i i i CONN@ +3.3V_RUN_AUDIO = H BLM15PX600SN1D_2P S
40 mils trace keep 20 mil spacing SPKY CA11 close to pind 1 1& ) : Ja JEe
INT SPK L+ LAG 1 BLM18PG330SN1_2P INT_SPKR L+ il CA10 close g 8 place close to pin38 =
INT_SPK_L- P INT_SPKR_L- 2 g @ +1.5V_RUN_AUDIO
INT_SPK_ R+ I INT SPKR R 3| 2 * e e o B N3 =
INT_SPK R- BLM18PG330SN1 PP INTSPKR R: a3 N ‘:9 g 3 4 12 p\ace Giose to pingg
ol 's s 1535 13 S
= > ono I%S ‘§ B g% = == 29 place close ta.pin39....place close to pinds.
2 GND B B B A1 2'0 ! C 7 = T =
g ACES_50279-0040N-001 H 5 5 1 21 £ E & §° E g c g
ole|lele <4 >_¢ - - 2 %——— 12S IIF Float AVDD1 35— =3 m 2 “ Tig Tig
RN N 5 AVDD2 == '8 21> g 8a g 8o
858585785 g 3 38 +VDDA_PVDD K g B 8% 8 8
S6S6-86—588 a DVDD_I0 CPVDD |47 2 SR 2 ed N g e
© PVDD1 2 4
B BB ENESER oy J PVERs [ +5V_RUN_PVDD s g s g
SN BB |82 [BR o 9 { bvop < <
o o o o ~] 13 AUD_SENSE A
3 3 3 (8 B HP/MIC1 JD(JD1) 7
R R R & 12S_IN/I2S_OUT JD(ID2) | 55—%
TV Mode/LINE1-JD (JD3) |-
<6>  PCH_AZ_CODEC_BITCLK PCH AZ CODEC BITCLK 5 f gLk
AvAA v vd VREFOUT
Qe to017 <6>  PCH_AZ_CODEC_SDOUT PCH AZ CODEC_SOOUT SDATA-OUT LINE1-L(PORT-C-L)RING2 gg Zl&(g/g please keep 40 mils trace width " oV
<6>  PCH_AZ_CODEC_SYNC 10 F svne UNELR(PORTL(I;&RE“%EE% = -O+VREFOUT
o - Place R1136 close (20 codec PCH_AZ SDINO R 31 CA25 1r 1ou )_0603_E ssst w
<6>  PCH_AZ_CODEC_SDINO RAS '33_0402_5% SDATA-IN HPOUT L‘Pg‘"?c{i’f)' 33 AUD OUT L D_HP OUT L 2.2K_0402_5% RAS
- PCH_AZ CODEC RST# 11 - AL [ AUD OUT RRAT ST A OO R
6> PCH_AZ CODEC_RsT# RESET# HPOUT-R(PORT-AR) RAB 16_0402_1%  AUD_HP_OUT_L/ AUD_HP_OUT_Rplease keep 15 mils trace width
42 INT SPK L+
SPK-OUT-L+ |43 INT SPK_L.
15 SPK-OUT. +VREFOUT
Close to U17 pin6é 28tk 45 INT SPK R+
16 SPK-OUT-R+ [ INT_SPK_R- [ 1 2 SPKR  <12> g
* 125_SCLK SPK-OUT-R- CA27 l o.m,omz,zsvs RAT2 1K_0402_5% - 12®
17 12 AUD_PC BEEP 1 o
* 12s_bout PCBEEP o 1[ ot 0302255 RAT3 TR 0402 5% GBEEP  <36> 88
18 EMC@RA14 DMIC_CLKO 3
* 128_LRCK 2 DMIC CLK L Ewcg Yo AN o 5% DMIC CLkTVOMIC CLKO  <28> 2
2 GPIOO/DMIC-CLK 5 BMICT 330402 5% N
*—= 128 DIN GPIO1/DMIC-DATA12 37— ————— —
SPDIF-OUT/DMIC-DATA34/GPIO2 DMICO <23> N
BCLK: Audio serial data bus bit clock input/output MICT L 19
N ! ! f MIC1-L(PORT-B-L
5] LROK: Audio serial data bus word clock input/output 2 { ) DMIC CLKO DMIC CLK1
Py MIC1 R MIC1-R(PORT-B-R) Place CA29 close to Codec 2 9
S©: CBN - B - B2
e} AYD_NB_MUTE# 48 36 2 '2® '2®
o <35> g 2
§ & 35: AUD_NB_MUTE# = EAPD+PD CBP CA29 1U_0603_10V6K o IS g o IS g
s | 3 &
= - '8 CPVEE g% ge
1 2 g 21 25 CA49 2 | [ 11U 0603 10V6K ; 2 2
+3.3V_RUN_AUDIO. Oy 10K_0402_5% &9 39| LDO1-CAP VREF CA35 2.20_0402_6.3V6M I 3 3
38 7 | LDO2-CAP 30 +MIC1 VREF_OUT
o 2= LDO3-CAP MIC1-VREFO [—5&
s - -
2 : | oo Ve [ place close to RAL4 pin2 place close to pin2
Verb table configures as 1 JD mode with ACRCE MrNGE 5XE
internal 47K pull high to save external rBOM. - =
AUD_SENSE_A

PJP9
+5V_RUN 1 .2—@5V7RUN7AUDIO

PAD-OPEN1X2m

pup10
+3.3V_RUN 1 -Z—Ooa.av_RuN_Aunlo

PAD-OPEN1X1m

HP-Out-Right
HP-Out-| Left

Nokia-MIC

iPhone-MIC

d obal
Combo Jack

Headset

ING2
AUD HP OUT L EMC@ [A2 1

~ 2 D _HP_OUT L1

AUD HP OUT R EMC@ LA3 1

SLE

AUl
BLM15BD601SN1D_2P

+3.3V_RUN_AU]

o R

RING2 {

AUD_HP_NB_SENSE
+3.3V_ RUN_AUDIO R 9
AUD_HP_OUT L1

AUD HP_NB SENSE

AUD_HP_OUT R1

2
EVE BLMT5BD601SN1D, 2P

AUD_HP_OUT R1

J

|
=

|

=

MLAOS Z0¥0” d0ZZ
~

L
=

v @OWID
MLAOS Z0V0 d0ZZ
~

£V0 @ONaD

~
MLAOSZ0%0” d0ZZ
~

SLEEVE [
+

E-T_6T

RA2
100K_0402_5%

6705K- YI2N-40L LI NK DONE
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+5V_TSP
JEDP1 LV27 EMC@
4 3
2 USBP4_D- [ BANANS (> usBPa  <11>
2 USBP4_D+ fe—
nx W 2 <> usBPa+r  <11>
g e > TOUCH_PANEL_INTR# <12> DLW21HNI00HQ2L_4P
7 >>DMICO <21> of o
%
8 1)
9 . SPDMIC_CLKO ~ <21> R
10 O+3.3V_RUN NS
=03
" USR5 D O3 3V-CAM 20 | 20 20
I USEP5 O | 82| 82 v v|se
e 5AGY CAM_MIC CBL DET#  <12> 'gé__‘gé T ‘3 =
15 3 & o
by o HE 52 ]
17 + L_PWR_SRC g 8 I
+1 1 =l o ¥
confirm 15" panel spec 1 e |2 ESD depop locatfn
g?*1 = EMC 2 BIA PWM - R
— 222 1 ON BLM15BB221SN1D_2P~D (868 BACK
e J.
24 55— >~
25 55— 2
265> EDP_CPU_HPD <10> (SN
27 55 ——4 o
28150 E
29 < LCD_TST  <36>
30 1
31 O+HLCDVDD
32 55X
520 DONE EDP_CPU_AUX# C cvi2 .1U_0402_ 10V
10013100 LINC 33 EDP_CPU_AUX C cV22 -1U_0402_10V] EDP_CPU AUX# <10~
34 EDP_CPU_LANE PO C_CV32 U 040210V S EDP_CPU_AUX + <10>
4 35 EDP OPU LANE NO G 0V42 1402 10V <EDP_CPU_LANE_PO  <10>
22 61 36 EOF CPU LANE PTG CVas 040510V CEDP_CPU_LANE_ N0 <10>
2512 a7 EDF P TANE N6 —CVes 040510V CEDP_CPU_LANE P1  <10>
24 G3 38 — ~ = EDP_CPU_LANE N1 <10>
2571 G4 39
G5 40 >> LCD_CBL_DET# <12>
ACES_50398-04041-001
CONN@
A4 A4 For Touchscreen
+BL_PWR_SRC +LCDVDD +3.3V_CAM +5V_TSP +3.3V_RUN +5V_RUN +5V_TSP +5V_RUN
Qv
° ° ° ° ° _ LP2301ALT1G_SOT23-3
e | e i e = e bS]
52 29 52 52 28 o -
&3 S8 S8 SN SE 23 2
o o o of o of L of 4 \
2 2 i 2 i 2 i 2 N 2
3 5 5 R 5 & g9
= P H N i ‘N Y
N
Close to JEDP1.24727. Close to JEDP1.11,12 Close to JEDP1.33 Close to JEDP1.40, Close to JEDP1.1 . ! g
-
5
]
DV1 v: b L
< av. N 2 52
M{( EDP_BIA_PWM <10> L_BKLE <1 i> - ¢ s 5"
BIA PWM 1 DJSP_ON 1 ) |2
M{( BIA_PWM_EC <36> 2 < PANEL_BKEN_EC <35> 2
-l » o
S L 3 &
BAT54CW_SOT323-3 BN BAT54CW_S0T323-3
o o B
2= 25
S S
Nl o
X o X
WebCAM Backlight POWER A LCDVDD POWER woowo szor o0
o] +3.3V_ALW
+PWR_SRC avi @cve PJP29 Uv24
2 |1 1 2
+3.3V_CAM +3.3V_RUN vout
L 5 ,
5 4 10U_0603_6.3V6M VIN
Qz1 2 L V3 PAD-OPEN1{m 2| oo
LP2301ALT1G_SOT23-3 3 1 9 4 2
g 5 o 2 <36>  LCD_VCC_TEST_ENp——— 2| VN 29
° g3 e A06405_TSOP6 | & -VCC_TEST 1 ENLGDPWR 3 | . 7 .;Q
e 2 o L log
1 484 434 P TRTR-GT SOT23.! S°
26 82 %g 22 <1036>  ENVDD_PCH $ 3 ol APZ8ZTKTR-G1_S0T23-5 o 8
SN of @ of IR S >
ne 2 N g L 2 2
T3 3 S ; BAT54CW_S0T323-3 o & X
R
§
<12>  3.3V_CAM_EN# PWR SRC ON A ‘g
o
aQv2 =
L2N7002WT1G_SC-70-3

change back to CCD_OFF at Goliad project
EMC@LZ1

<11>  USBPS+ <<>)—31 2 USBPS Dt
<> ussps KHp———— 4 Q7YY 8 useRSD 36> EN_INVPWRY

DLW21HN900SQ2L_4P

DELL CONFIDENTIAL/PROPRIETARY

Compal Electronics, Inc.

PROPRIETARY NOTE: THIS SHEET OF ENGINEERING DRAWING AND SPECIFICATIONS CONTAINS CONFIDENTIAL]
TRADE SECRET AND OTHER PROPRIETARY INFORMATION OF DELL INC. ("DELL") THIS DOCUMENT MAY NOT

SCHEMATICS,MB AA914

BE TRANSFERRED OR COPIED WITHOUT THE EXPRESS WRITTEN AUTHORIZATION OF DELL. IN ADDITION, Document Number

NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS WAY BE USED BY OR DISCLOSED TO ANY THIRD

019R
PARTY WITHOUT DELL'S EXPRESS WRITTEN CONSENT. ot Thursday, November 14,2073 fest 23 of 55
5 | 4 | 3 | 2 [ 1




+1.5V_RUN
o Lv3 EMC@
TMDSE_RP_CLK# 1 2 TMDS_CON_CLKi#
TMDSE RP_CLK 4 07 Y Y .3 TMDS CON CLK
= s
DLW21HNS00HQ2L_4P
+3.3V_RUN
[e) LV6 EMC@
. . . . TMDSE_RP_NO 1 2 TMDS_CON_NO
- o o - - - o AN
D 2 c 12 he he e he TMDSE _RP_PO 40 Y Y \._3 TMDS CON_PO
\E s Eol'co|'Co |"Co |"ico 4 o
29 892 o= —=358& & E=—=83 DLW21HN900HQ2L_4P
8¢ L 8g & SET RET SIT RS
=83 =/=N3 LR NG e RO AN
] Y] LUy 2y 2y |2y Lve EMC@
22 25 2 E 5 5 5 TMDSE RP_N1 1 2 TMDS _CON_N1
x = w
TMDSE RP_P1 4 07V YV L3 TMDS CON P1
} } = s
=I5 % DLW21HNS00HQ2L_4P
~ V21
402 10V PoC 6 28 BEEES
10> DDHLANE P2 ] 402 10V bpswoc 7 |NDop 38 S5388 V12 EMC@
S DDn_LANE Nz 402 10\ DS P1 C INDOn  >> 55>>> TMDSE RP_N2 1 2 TMDS_CON N2
“LANE | | 7RI DS N1 C Now AANAS
<10>  DDI_LANE_N1 — 10510V BePrC IN_D1n
<10> DDIT_LANE_PO o8 40210 DS N2 C IN_D2p TMDSE RP P2 40 Y Y 3 TMDS CON P2
<10>  DDI_LANE_NO 40510 BeCR T IN_D2n = s
<10>  DDI1_LANE_P3 5 IN_CKp
S0 DDICLANE NS )402_10V DS CLKZ C 10 | |\-5k . ose RP P DLW21HNS00HQ2L_4P
36 OUTDOp 724 SE_RP
#—=— PD# OUT_DOn DEERP P
8 ouT_D1p Bt
Q‘ 12C_CTL_EN oUT Din SE RO P
Qur bz DSE_RP. +5V_RUN
% _D2n P Ci o
+33V_RUNO-@RVISTT 2 47K 0402 5% 13 Mﬂﬁmf‘/su; ﬁ DCIN_EN/SCL_CTL OUT CKp 325 3 ..tﬁ#
= —==——" DDCBUF/SDA_CTL OUT_CKn = VHDMIVCG °
- 2 L
HOMIISET 34 |\ oo |§
30 T +VHDMI_VCC
CPU_DPB CTRLCLK 38 32 HDMI_SCL_SINK RV7 1 2 22K 0402 5% 2] Q
<10>  CPU_DPB_CTRLCLK SCL_SRC SCL_SNK 38 -
C <105 CPU-DPB CTRLDAT CPU DPB_CTRLDAT 39| S5A SRS SSA-SNK |33 HOMI'SDA SINK RVO 1 22K 0402 5% 28 o
z
N = >
%
RV1981 247K 0402 5% 23 N e 2
3V RUNO—RVISBL 2 47K 0402 5% 23 | 2 2
+33V_RUN Ccre 28 HDMI HPD SINK 8 c <
HPD_SNK 1 s so
T <
3
oML E9 11 Equizc_ApDRo e g% o8
PRE/I2C_ADDR1 S 5 |8 3% o
o o |8 <o <
DPB_HPD 3 & 3 ]
<10>  DPB_HPD {K————————————"-HPD_SRC o o
18 2
REXT o [
N ogg HDMI1_CONN@
g - 560
X2 4 HP_DET
?} S = +5V
S8 R2.) | SDA SINK [_16 | DDC/CEC_GND
S SCL SINK SDA
+3.3V_RUN B ] [} scL
+3.3V_RUN HDMI CEC 3| Reserved
TMDS_CON_CLKE c 20
- B HDMI_CEC CK- GND |75
I« b 10K_0402_5% @RVB TMDS CON CLK G shield GND 57
@ ® TMDS_CON_NO 23
23 22 DO- GND
N 85 TMDS CON PO DO_shield
S8 S8 Do+
2 S8 TMDS_CON N1
o "o o Ve Di- <
* B TMDS_CON_P1 31—5"'5‘“
HDMI_BUF HOMI_EQ TMDS_CON N2 o
TMDS CON P2 D2_shield
s & D2+
B 2@ © LCN_AUF05-1922510-0019
g2 g2
S8 S8
g SR
o S o S
® B

Enable active DDC buffer; Internal pull up at ~150KQ, 3.3V I/0
L: default, passive DDC pass-through

H: active DDC buffer with default threshold

M: passive DDC pass-through with internal ~10KQ pull up

Receiver equalization setting; Internal pull down at ~150kQ, 3.3V I/0.
L: programmable EQ for channel loss up to 5.3dB
H: programmable EQ for channel loss up to 10dB
M: programmable EQ for channel loss up to 14dB

+3.3V_RUN

1

%S 20P0 MLV
SOZAYD

2

HDMI_ISET

1

%S 20P0 MLV
L0ZAYD

2

+3.3V_RUN

.-

e

22

25

S8

o O

®
HDMI_PRE

.-

e

g2

83

N

®

AUFO5-

1922510-0019 LI NK DONE
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DS output swing adjustment; Internal pull down at ~150kQ, 3.3V I/O.

default
increase +13%
: reduce -13%

Output pre-emphasis setting; Internal pull down at ~150kQ, 3.3V 1/0.
L: no pre-emphasis

H: 1.6dB pre-emphasis

M: 3.0dB pre-emphasis

PROPRIETARY NOTE: THIS SHEET OF ENGINEERING DRAWING AND SPECIFICATIONS CONTAINS CONFIDENTIAL

TRADE SECRET AND OTHER PROPRIETARY INFORMATION OF DELL INC. ("DELL") THIS DOCUMENT MAY NOT
BE TRANSFERRED OR COPIED WITHOUT THE EXPRESS WRITTEN AUTHORIZATION OF DELL. IN ADDITION,
NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS WAY BE USED BY OR DISCLOSED TO ANY THIRD
PARTY WITHOUT DELL'S EXPRESS WRITTEN CONSENT.

Compal Electronics, Inc.

ize

SCHEMATICS,MB AA914

Document Number

4019RB
, he

> November eet




CV62 CV90 close to pin30 &57 +3.3V_RUN
n
12" use 8339 +3 32’)3“” CV66,CV69,CV70 close to pin5,21,51 )
14" /15" 8338 at DOCK confi I e B WA G has high priority when both ports plugged
use a contig | 1 2 PS8338 CFGO 2 2 c g g
. RVBT 47K 0402 5% | o uvz
14"/15" use 12412 at Entry config 1 2 P5833E sw 2o—='go-—8o—=80——%o
[@rRvez 47K 0402 5% S Rad Sad Sad B3 5
1 2 P5833EE P1 o B3| SRl B Bl 193 21| VDD33 50
Ve S — > > 2 2 2 VDD33 OUT1_DOp i;; WIGIG_LANE_PO <30>
PCB DP SWITCH @RVSS e s 3 3 ° ° & ¢+—3 vooss ouTi Do (-2 WIGIG_LANE N0 <30>
_ _ o VDD33
[ Rves V" 100K 0402 5% 57
LA Ziieis e ~ ST g WM =
H 1 2 UMA P88339+DP1 241 2 R 100K-0402.5% DDI2_LANE PO C 6 - 45 - - °
<10> DDI2_LANE_PO IN_DOp OUT1 D2p [z WIGIG_LANE_P2 <30>
1 2 _OUT1 CA DET <10>  DDIZLANETNO CV71 1 2 0.1U 0402 25V&DI2 LANE NO_C 71 N Do ouTi Don FH4— — < WIGIG LANE N2 <30>
RV67 TM_0402_5% -LANE. o7z 0.1U_0402_25V6 Don _b2n LANE |
1 2 _OUT2 CA DET 2 DDI2 LANE P1 C 9 42
b AN O G0 DEL o
H12 Entryj PS8339 RVE8 TM_0402_5% e DE-AANE ; V75 1| [ 2 0.1 0402 Z5VeDblz LANE Ni G0 | N-DTP R ;; e VA=
1 2 _IT6511 AUX - - CV74 0.1U_0402_25V6 —Din _D3n - —
RV70 100K_0402_5% 2 DDI2 LANE P2 C 12
H14 DSC PS8338 ) 1 A2 WIGIG AUX 0 DDiZLANER2 g V75 1| [ 2 0.1U 040z Z5VeDiz LANE N2 G113 | IN-D2° out2 bop |4 rest1 Po <o6
RV72 100K_0402_5% — ~ CV76 0.1U_0402_25V6 _Dzn —DO0p ™39 ii - -
- DD LANE P3 g 2 oo L P c 15| oo oUT2_Don [, ITe511° N0 <26>
A4 LANE. | CV77 1| [2_0.1U 0402 25Ve>DI2 LANE N3 C__16 | IN-! 37
H14 UMA P38338 <10> DDI2_LANE_N3 CV78 0.1U_0402_25V6 IN_D3n OUT2 D1p 35— ;; 1T6511_P1 <26>
0uT2_D1n IT6511_N1 <26>
35
+3.3V_RUN 4 0uUT2_D2p HG"
*—73 IN_CA_DET 0UT2 D2n [P H
H14D _En DP12412 <10>  DPCHPD  Y)———————3 IN.HPD 3
— psgasss p1 <1 12C_CTL EN 0UT2_D3p |57
“PS8338B PO 60 | PI1/SCL_CTL 0ouT2_D3n X
< < < < < < == PIO/SDA_CTL
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. n  Daan ce2r 1 || 2 2o00p 0wz svik |
BT AT
10>
2549
. . e
< Setting for Thermal Design i
a3y AW Te8 = EANY UM,
| g Thermal diode mapping i EANT TACH -
| ] i z
ESR <2ohms s - z
5085 Channel| Location o — gz
‘ L - F— & o
] | cux pol wec & g g
32 KHz Clock S DP1/DN1 | CPU sce o Tk iR
H I
| B e SPO2000TS00 LI NK DONE < &F L §
| 57 d
- | i i ol +33V_RUN
- | EL NN 5 DN2a/DP2a_| WIGH
o g | ] a/DP2a GIG reserve for DC fan
% 2 o 28
g2 S5 2 | 28 ]
B Te8 <EE | ! o8 a3 aw g
2 H | i | 8% DP4/DN4 V.R a3 AW
§ EM depop 1 ocation Fiace under CPU
“ | Place CE35 close to the QE3 as possible 2
| Place close pin A29 possible = -8
H o S8
28 ofF
VAW kY 8 +1.05_RUN z
<385 RUN.ON g8 H .
§ g DP2/DN2 for SODIMM on QES, place QES close a 2
= > to SODIMM and CE37 close to QES g ‘§
s g2 1 %g
N E g & Lsg
H 33V AW S DN2a/DP2a for WiGig on QE7, place QE7 close ks 58
23 g ‘to WiGig and CE46 close to QE7 8 s
58 . Rew DioDEz P g
] . &
33y AW DEG 2 | mweTssoawTic, scmgc > HTHERMTRIPS D
JTAG TOI 8 2
A TiS L0
TTAG CLK s 24
TAG 100 &5 aer 8
[IeTs & s NBT3S04WTIG_SCT09-D
MSOATE g H
HOST DEBUG TX sy Aw sy AW H 2 REM DIODE? N
g THSEL STRAP 1 2
PinB 5075_TXD EC Deh e T =
n o ug 2 3 o
St RS SRS 10 -8 -2 DP4/DN4 for Skin on QE6, place QE6 close to Vcore VR choke.
e RE79 | CE40 | REV 2 ] REM DIODE4 P
* [ 240K 4700p | X00 Ja J# H Te——ry
comg 9 RN 130K 4700p | X01 sowmp 0 o it hermal toitorg ntrtace tap Optn._
JLPDEY b
33K_J700p | X02 - ] & p Thermistor Readings
1K_4700p | AOO g B H MMBT3004WT1G_SC70.3-D I.OW | Diode Readings
PC_LADO 1.2 ® <
PG LADT 29 2 REM DIODES N
tPC 1Dz J 88 sE
LPC LAD3. Y g
TPC trraer 3 #
PO PLTRSTS EC 3
K oL peLLpoeuG <> [[BOARD_ID rise time is measured from 5%~68%.
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+3.3V_RUN +3.3V_TP
Keyboard
Q CONN@
PJP16 | JKBTP1
2 ~ IS <11,12>  KB_DET# << 1
-5 5 —21,
PAD-OPEN1x1m = ﬁ = ﬁ 3 {5
S 4
(3 (30 = 4
%m P 45V RUN O X ¢ +3.3V_TP +3.3V_ALW +5V_RUN
& & +3.3V_ALWO 6
e NE <36>  BC_INT# ECE1117 é% 7 ° ° °
e oA RS0 AT TP SI0 <36>  BC_DAT_ECEN1174 4 i |E® _ ‘E® i |E®
<36>  BC_CLK_ECE1117 ) 10 £9 2o 2o
<36> CLK_TP.SI0 < CLK TP _SIO ORI B Ig“ ‘3‘3 IS“
. +3.3V_TP O 12 o oSN o) he of o
@ ] DAT TP_SIO ] 3 a
2B a0 CLK TP_SIO b 5 E B
- 28 - =8 15
_L g® | 8% 16
TR NN 17
o ‘g8 o g% 15| GND1 Place close to JKBTP1
3 s GND2
& 2 |
7 ACES_50506-01641-P01
SP01001L400 LI NK DONE
EMI depop location
[ |
- . . . - @KBTP FFC
. : Part Nunber Description
RSM RST Circu 1t NBX0001JHOO | FFC 16P G PO.5 PAD=0.3 66.5MM NB-TP 13M
u @Audio Board FFC
+5V_ALW +3.3V_ALW 433V ALW Part Number Descri ption Part Number Description
o @cz DO02C007900 | H CONN SET 13M MB- EDP- CAVERA NBX0001JPOO | FFC 12P F P.5 PAD=.35 26. 85MM NB-AUDI O B
“la L2
g o~ @eDP TS Cable w camera @USH Board FFC
N I 0.1U_0402_25V6
h uzs s~ - |F’arl Nurber | Description | |Parl Nurber | Description
I
lg 4 [ D020007800 | H-0OW SET 13 M- EDP- CAVERA-TS | [ Nexo0013F00 | FFC 26P G P0.5 PAD=0. 3 58MM MB- UsH B 13M]
oy ALW UZs <36>  PCH_RSMRST# HH—— 1y 4
vee o >> PCHRSMRST# Q <% i
- R RSMRST# | 2}, o @SATA Cable-Spindle HDD @LED Board FFC
g 2 Gnp uze Part Number Description Part Nunber Description
o TC7SHO8FU_SSOP5~D
) I -
gg RTOSTOAZAGTR, SC70-3 DO02C007800 | H CONN SET 13M M- SPINDLE HDD NBX0001JMO | FFC 10P G P.5 PAD. 3 192.5MM MB- LED/ B 13M
S
s @SATA Cable-mSATA @PWR Board FFC
i Part Nunber Descri ption Part Nunber Description
DO02C007700 | H CONN SET 13M MB- NBATA HOD NBX0001JLOO | FFC 6P G PO.5 PAD=0.3 31MM NB-PWR/B 13M
@DC-IN Cable @FP_FFC-Validity
Part Number Description Part Nunber Description
DC30100MF00 | CONN SET OVN DCJACK- MB 2DWL003- 038110 NBX0001JNOO | FFC 8P F P0.5 PAD=0.3 170MV USH B-FP VALIPI TY
@RTC BATT @FP_FFC-TCS
Part Number Description Part Nunber Description
DC30100MFO0 | CONN SET OVN DCIACK- MB 2DWL003- 038110 NBX0001JO00 | FFC 8P F P0.5 PAD=0.3 164. 8\M USH B- FP_Tq
FAN @Speak
Part Nunber Descri ption Part Nunber Description
DC28A000800 |FAN SET DAQRO DC5V AB7405HB- HB3 ADOA PK230003QOL [SPK PACK ZJX 2.0W4 OHM FG
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| B
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o > z
2 8
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2 ]
8o 2
e 4
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Il:
3
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&
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ar
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+1.05V_MODPHY
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COMP/IREF signals

Figure 5-6. Sequencing Requirements between HSIOPC and LPT-LP 1,05V rails and

ja— e

SATA o0d PCle EF/RCOMF,
VECUSAIML, VECSATAAL

WwWw.alt

+1.05V_RUN

<36,50>

<36,50>

For No-Vpro HWW configs
PJP33
+1.05V_M o_i’_l._‘_on.osv,RuN :
source @ +1.05V_RUN
PAD-OPEN1x3m
PJP34 o
o1 .. 2 4
+3.3V_RUN +33V.M PIP18 @
PAD-OPEN1x3m @ PAD-OPEN1x3m
UzZ2 VPRO@ N
HO0VM o 1 ; VINT vourt :g +1.05V_RUN UZ2 czz«; o%u SITTOVK])
VINT vourt [ FTOVRWNUZ _T'@ HIE AR
RUN_ON >> RUN_ON 3 ON1 cT1 12 VPR00249 1
+5V_ALWO—— 41 eias onp 1 470P_0402_50V7K
,'\jJN))—5 ON2 cr2 H2 VFR%Zzs 1 2
6 9 470P_0402_50V7K @PJP13
VINZ vouT2 -~
BPYVPNASD s MRV s cm i ER—
15
GPAD - PAD-OPEN1x2m
TPSZ22966DPUR_SONT4_2X3 —=@&z50
| 0.1U_0402_10V7K

+3.3V_WLAN/+3.3V_SUS source

2_AUX_EN WOWL
100K_0402_5%

+3.3V_WLAN

PJP12
PAD-OPEN1x1m

+3.3V_ALW
Q uz3
2
VIN VOUT1 |>—{>
2| Vi vouH 0.1U_0402_10V7K
3 12
<35> AUX_EN_WOWD} ON1 cT1 Cz37 || 470P_0402_50V7K D
+5V_ALWO- 41 veias ono 2
- 5 10 12
36,49>  SUS_ON > ON2 cT2 CZ62 '|r 470P_0402_50V7K D
6 9 PJP17
VIN2 VouT2
LA ks vouTs |8 +33V 5US Uzd 1 ﬁ. 2 5+33v_SUS
15
GPAD SPAD-OPEN1x1m
™ TPS22966DPUR_SONT4_2X3 sz
=
~ o 88
I
g
3
=
+5V_RUN
+3.3V_RUN/+5V_RUN source
PJP21

PAD-OPEN1x3m

+5V_ALW
o uze
; VIN1 vout1 } 2 0.1U_0402_10V7K D
VIN1 VouTt 100402
3 12 1 ]L2
ON1 cm CZ45 {} 470P_0402_50V7K D
VBIAS ono 1
RUN_ON 5 10 1
ON2 cT2 Cz46 { 1000P_0402_50V7K >
3.3V_ALW 8 9 PJP22
F3VALWO— 7| Un2 vour2 e T3V RUN UZ3 1 2_ a3y AUN
15 °
GPAD 2PAD-OPEN1x3m
TPS22966DPUR_SONT4_2X3 R -
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HDD LED solution for White LED

<6>  SATA_ACT# )

<35> LED_SATA_DIAG_OUT# )

RB751S40T1G_SOD523-2
<35>  MASK_SATA _LED# >>—I_

433V ALW

Qz3p
DMN66DOLDW-7_SOT363-6 Dz3
4 3 1

Qz3A
DMN66DOLDW-7_SOT363-6
2 1 6

Dz4
1 2

RB751S40T1G_SOD523-2

Battery LED

Q758
DMNG6DOLDW-7_SOT363-6
4 3

<3%>  BAT2LEDH 3} BAT2_LED# Q

1
25

BATT_WHITE#

© MASK BASE LEDS#

azsa
DMN65DOLDW.7_SOT363-6
<36>  BATI_LED# ) 1 8

2
'390_0402_6%

BATT_YELLOW#

&
MASK_BASE LEDS#

BAT1 LED# Q
RZ2

1
8

2
330_0402_5%

WLAN LED solution for White LED

<30,35>

WIRELESS_LED# ),

+3.3V_ALW

<35>  SYS_LED_MASK# )

Fiducial Mark
@FD1
LE

FIDUCIAL MARK~D
@FD2

FIDUCIAL MARK~D
@FD3

FIDUCIAL MARK~D
@FD4

+33V_ALW

o
@cCz48
1 2

0.1U_0402_25V6

>>  MASK_BASE_LEDS#  <28>
<36,39>  LID_CL# )

uz10
TC7SHO8FU_SSOP5~D

LED Circuit Control Table

FIDUCIAL MARK~D

@H20  @H23
H_2P2N H_2P2X2P6N

STANDOFF

SYS_LED_MASK# LID_CL#
Mask All LEDs (Sniffer Function) 0 X
Mask Base MB LEDs (Lid Closed) 1 0
Do not Mask LEDs (Lid Opened) 1 1
@H1 @H2 @H3 @H4 @H5 @H6 @H11 @H12 @H13 @H14
H_2P8 H_2P8 H_2P8 H_2P8 H_2P8 H_2P8 H_2P8 H_2P8 H_2P8 H_2P8
i i
VVVVVVV A
@H7 @H8 @H9 @H10 @H18 ‘@H21 @H22 @sT1
H_4P0 H_4P0 H_4P0 H_4P0 H_3P3 H_3P3 H_3P3 CLIP_C5P5

.dl

Breath LED

azre
DMNGBDOLDW-7_SOT363-6
3

3
<36>  BREATH_LED#Y)>—— 4 BREATH_LED# Q

2 BREATH WHITE_LED_SNIFF#
150_0402_5%

BREATH_WHITE_LED#

RZ34

2
220_0402_5%

ech1.ru

POWER board CONN

+5V_ALW

CONN@
PWR1
H
BREATH WHITE LED SNiFF# 3] 2
4 7
<369>  POWER_SW#_MB 5 GND 5
6 GND
ACES_50506-00641-P01

SP010010Y00 LI N(VED\E

<36,39>

LED board CONN

+5V_ALW conng
JLEDT
BREATH WHITE LEDZ 3
SATA LED
BATT VELLOWE 3
BATT WHITEZ M
WLAN LED B
Lb_oti K 7
+3.3V_ALWI 8
*—o @
7
0 SP01001FR00
1 onot
GND2
ACES_50506-01041-P01

LI NK DONE
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_PEG_CTX_GRX_P0 ce GPU_GC6 FB EN GPU_GC6 FB_EN
TECCTCGRCD PEXRXO N crior e~ P e
PEG CTX GRX P[0.5] S DSOS e =y PEXRX1™ apio2 |28
PEG_CTX_GRX_N[0.3 PEG O P PEX_RX1_N GPIO3 fFg—
PEG_CTX ORX ND.3  SHmPESCIXGRXNOY PEGCBCoR REXRXL ] nemel o e
7 PEX_RX2_N GPIO5 _MAIN_|
PEG_CRX_GTX_P[0..3] << SmSRACTX PO s PEXRX3 ™ Gpios |5 GC6 EVENT# X GC6_EVENT#
PEX_RX3_N GPIO7 g
PEG.CRX_GTX N[D.3] (e PESCRX GTX NO.3 REXRX Svest 2 THERMATRIP_GPU#
“g e e X __FBVREF ALTV
E GPU_PWM _VID S GPU_PWM_VID
NC GPIOT IG5 GPU_HOT# D
NC GPIO12 |5,
NC (@) GPIO13 f57 > NVVDD_PSI
< (B3
PEG CRX GTX PO CV188 2 || 1 0.22U 0402 16V7K PEG CRX GTX C PO Ng o gmgm c3
PEG CRX GTX_NO__CV189 2 |[ 1 0.22U_0402_16V7K PEG CRX GTX _C_NO :C o Gg:og D5 1 2
D4 @RVi40 "6 0402_5%
PEG CRX GTX P1__CV190 2 || 1 0.22U 0402 16V7K PEG CRX GTX C P1 NG T2 %
PEG CRX_GIX_N1_CV191 10.22U_0402_16V7K PEG CRX_GIX C N1 NS e s % m
E6 THERMATRIP_GPU# »[" |
PEG CRX GTX P2 CV192 2 || 1 0.22U 0402 16V7K PEG CRX GTX C P2 ne gRIo20 ke = GPU_PEX_RST HOLD# (=4 2> THERMATRIPS#
PEG_CRX_GTX_N2__Cv193 2 | [ 1_0.22U 0402 16V7K PEG_CRX GTX_C N2 NS
AB6 L2N7002WT1G_SC-70-3
PEG CRX GTX P3__CV194 2 || 1 0.22U 0402 16V7K PEG CRX GTX C P3 NG PEX_WAKE_NC . 8
PEG CRX GTX N3 _CV195 2 | [ 1_0.22U 0402 16V7K PEG CRX GTX C N3 NS DGPU_PEX RST#
NC
NC H
AG3
NC NC FFREa +3.3V_GFX_AON
NC NC fAFa >
NC NC X
+3.3V_GFX_AON NC
= PEG CRX GTX C P AE3 GPU_SMBCLK R 2
DGPUPWRON o g PEG CRX GTX C PEX_TX0 0 NC I"Aga < T.8K_0402_5%
g3 PEG CRX GTX C P1__Al PEX_TX0_N O NC = GPU_SMBDAT R .
e PEG CRX GIX C A PEX_TX1 <
x PEG CRX GIX C P2 Al PEX TXIN wnl a NVVDD PSI
Queg 2.4 PEG CRX GTX C Al ;’E?;ﬁ N 7)) e s
1 [%] 3 GFXCLK_REQ_Q# ’;Eg “5; § g X 2 PEX_TX3™ w TSEN_VREF :E%* V104
GFXCLK_REQ# (< ] L 3 £ PEX_TX3_N o NC X THERMATRIP_GPU#
NC o
L2N7002WT1G_SC-70-3 ﬁ Ng x c
2 1 JACt NS w
_0402_ RVI%6 @ Zacisq N —
e 5
B o
o N 12CA_SCL
+33V_RUN Cred NG AT V190 T0K_0402_5%
2N
+33Y_ALW - ceq NC 12CB_SCL
3 5 5 Ne I3} 12CB_SDA
23 ax S qne o 12cC_SCL A
H 5 58 AD: ne m 12CC_SDA 10K_0402_5%
[+ c
g @2 one IS Pl ace close to ball
S
Lv10 I
YN
DGPU_HOLD_RST# 5 T MO 55 SYS_PEX_RST_MON# 8 BLM18PG300SND_2P O*1.05V_PEX_VDD
PLTRST_GPU# Sy— 2 - ] VDD PLLV) o g
Uv1a RV187 SP_PLLVDD &3 20
TC7SHOBFU_SSOP5~D 10K_0402_5% e e ,% e
;i ] 4
N 3 s
X =
CLK_PCIE_GFX PEX_REFCLK Ve
CLK _PCIE_GFX# q PEX_REFCLK N
+3.3V_GFX_AON HEATAAN +PLLVDD - . - A . +1.05V_PEX_VDD
e 1 2 PEX_TSTCLK OUT 2 I c -
) 1 1 1
_ g2 @RV2{ 400 0402 1% __PEX TSTCLK OUTE P ToraL o 5 C11__GPU CLK 27M IN 's 's 's
2@ SR PEX_TSTCLK_OUT_N XTAL_IN F"B10GPU _CLK 27M OUT s2 82 2Q
22 =3 (@] XTAL_OUT f———— 50— Sg < S B
3 .8 e 8
28 = DGPU PEX RST# 1 2 DGPU PEX RST R# ACT, A10__ XTALSSIN 1 2 23 oR 4
[<hal RVA0 2 10 0402 5% AF25) PEX_RST_N . XTAL_SSIN I"C10 XTALOUTBUFRV23 1 210K 0402 5% 3 g s
DV8 o o RVZ25 2.49K_0402_1% PEX_TERMP XTAL_OUTBUFF RV39 10K_0402_5%) = b4 =
SYS PEX RST MON# 2 K

1 DGPU_PEX_RST#

GPU _PEX RST HOLD# 3 '< Yvi
27MHZ_12PF_X1E000021042600
3

BATSIATF SOT23.3 - GPU_CLK 27M_IN_1 N ouT - GPU _CLK 27M_OUT
] 3% ' oo ool "E' ' 9P PLLVOD and VD PLLVED Rove
e SRR iy i TR ter g Gororned T [PFLLVED Fil tering i
Capaci tor Typg Popul ation| | Capacitor Type Popul ation|

0. IUF 0402 | I per ball 0. TuF 0402 T

Z.7UF 0603 T 27UF 0805 T

GPU_SMBCLK R GPU_SMBCLK >> GPU_SMBCLK &;éu:tsgsgﬁm l (Ead 59oghg;_] T) 1

GPU_PWR_LEVEL RV 0_0402_5% e “’[DMNGGDOLDW‘LSD%TPSS?WR EN (¢ DGPU_PWR EN (OE%O 2 OhIT) ! 0402
~ DMN66DOLDW-7_SOT363-6

GPU_SMBDAT R GPU_SMBDAT 8

< >> GPU_SMBDAT
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*aca NC f-ap7 a871] GND_002 GND_058
A5 NC fg7e B4 GND_003 GND_059
>3 FBA_CMD32 fyg X AB17] GND_004 GND_060 |-
X NC fyg— 1 ‘AB20-] GND_005 GND_061
oS NC |51 1 AB24 | GND_006 GND_062 ¢
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NC [ AD1o ] GND_017 GND_073
NC [ AD21 ] GND_018 GND_074
NC X B35 GND_01 ND_075
I2CS S ave Address avzz | S\0-0%0 SNo_ors
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GND_022 GND_078 |5
SVBUS ALT_ADDREeSCri pti on suFRsT N 2T ST B it i3
bio 4 7 GNDZ024 GND_080 |5
0 Ox9K Def aul t) NG RV31 " 10K 0402 5% > AFTt | SND_025 oND_0o1 | P
E9 SYS PEX RST MON# AF14 | GND._ ND_082 J7p
GPIO8 < SYS_PEX_RST_MON# AFT7] GND_027 GND_083 |5
i F20-] GND_028 GND_084 fp55——%
1 0x9Q Mul ti - GU usage) e fER aezT | SND 020 e i —
(7)) = GND_030 GND_086 |+
< F10 F5 = X R
= Ne AFa| GND_031 GND_087 R
VGA DBVl CE Setting o | & —1 R v
L = D RAP 1 AGo5] GND_033 GND_089 R
z AT i RAP GND_034 GND_090 R
inti STRAP1 |2 RAP GND_035 GND_091
\BO‘_DEV' (EDescri ption - O strar2fE RAE o+ cno o3 GND_092
39 L STRAP3 |5 RAP 17| GND_037 GND_093
- - . 3] d D: b
0 Non-Prinary 3D Accel erati on Device(d ass Code 302i) N STRAR fei —cN P GND-005
T4 p B23 — -
- - a t————55] GND_040 GND_096
1 Prinary Display or MGA Devi ce(d ass Gpde 300h) F6__ MULTI STRAP REFO GND 1 2 po—N v GND_0o7
MULJI_STRAP_REFO_GND 5 +——5{ GND_042 GND_098
F4___MULTI_STRAP_REF1_GND RV93 1 2 402K 0402 1% ] b B8
NC FF5 MULTI STRAP_REF2 GND RV95 1 2 40.7K 0402 1% E11_| GND_043 GND_099
. . | NC @RV96 20.2K_0402_1% E14 8387822 SNB%B‘}
Resi st ance Mappi ng to Hex Val ues ST N gno_1o l
- F12 20| GND_047 GND_103 >
H X p : 1
Resi stor Va[ il |-up to VRS -down to|GD e 2 — 1 VR rar
THERMDN =X $——£5{ GND_050 GND_106
4, 99K 1000 0000 —1
- t+——F5] GND_052 GND_108
t+——5] GND_053 GND_109
10K 1001 0001 155 ] GND_054 GND_110 ’
2 12| GND 055 GND_111 »
VDD_SENSE ¢ GPU_VDD_SENSE : GND_056 GND_112
20K 1011 0011 m e forf sefise pn o
GND a5y
a GND
24. 9K 1100 0100 o_sdee e Weess ‘
30. 1K 1101 0101
- 8K 1110 0110 T AD9_GPU_TESTMODE RV1071 2_10K_0402 5%
A
TESTMODE ¥"AF5 " GPU JTAG TCK D
JTAG_TCK
45, 3K 1111 0111 ITAGTCK [AE6_GPU_JTAG TOI
_TDI I"AF6 _GPU _JTAG TDO +3.3V_GFX_AON
JTAG_TDO "AD6 _GPU _JTAG TMS [}
JTAG TMS F'AG4 GPU JTAG TRSTZ RV1081 210K 0402 5%
JTAG_TRST_N RPVS
GPU JTAG TCK 5 [ ] 4
GPU_JTAG TDI 6 3
GPU_JTAG TD0___7 2
SERIAL GPU_JTAG TMS _8 1
D12
ROM_CS N P15 Rom_s|_GPU 10K %
R%%Mgg A12 __ROM SO GPU
Decive 1D change to 0x1056 ROM SGLK [-S12 ROV SCLKGRU__
GMTO8-E5-0-AT_TCECATES
+3.3V_GFX_AON +3.3V_RUN_GFX
o °
g\: N § o § ~ § N © g\: N § o § ~ Strap Pin Name Logical Strapping Bit 3 Logical Strapping Bit 2 Logical Strapping Bit 1 Logical Strapping Bit 0 Note VENDER STRAP Part Number Note(ROM_SI)
| I 1 I | I 1
IR b RO RS TR
£30832%5085088035823532 28 ROM_SCLK SOR3_EXPOSED->0 SOR2_EXPOSED->0 SOR1_EXPOSED->0 SORO_EXPOSED->0 | ROM_SCLK pull-down 4.99 to GND Hynix 0x3 HSTC4GB3AFR-11C 20k PD
X X X X z9 L4 Ex X
S 08 [ef [el [ "¢ S 0% [ el [ 0%
€ @ @ 7| @§ [ = @ @ ROM_SI RAM_CFG[3] RAM_CFG[2] RAM_CFG[1] RAM_CFG[0] ROM_S! pull-down 20k to GND Micron ox4 MT41J256M16HA-093G:E | 24.9k PD
@ need change t§ MT41K256M16HA-107G:E
RAP!
RAP ROM_SO DEVID_SEL->O(default) | PCIE_CFG->0(defual) [SMB_ALT_ADDR->0(default)|  VGA_DEVICE->0 ROM_SO pull-down 4.99% to GND Samsung | 0x5 KAWA4G1646D-HC1A 30.1k PD
RAP:
RAP:
RAP: STRAPO Keep pull up to 3V3_AON and pull-down to GND footprint and stuff 50k ohm pull up STRAPO pull up 50k to +3.3V_GFX_AON
M_SCLK_GPU
ROM_SI_GPU
5N ROM_SO_GPU STRAP1
S N N N N R STRAc2
| | | -3 o | - STRAP3 Reserve
BE 85 ¢BEasE ¢etic 88 ¢ 85 < 88 ST DELL CONFIDENTIAL/PROPRIETARY
22 222 22 &S IR NEE VRSN I S— —
% x§ nrﬁ X [CR nrg x X DEVID_SEL/PCIE_CFG defaul set 0, need refer Platform Update Notification for the latest configuration R
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PLACE BETWEEN GPU

PEX | O/0D Q Povier Rai | Qorf

Capaci tor Typg Popul ation

TuF 0402

4. 7uF 0603

TOuF 0805

Z22uF 0805

HHHH

GX% 2.0 GO/ Gl2 pin connect

+3.3V.

+3.3V_RUN_GFX

V1D
+1.05V_PEX_VDD
Part 4 of 6 PLACE NEAR BALLS PLACE NEAR GPU AND POWER SUPPLY -
+1.35V_MEM_GFX -
o - 1=2000m 826 1 revooa ot PEX_10VDDQ_1 [-4a = = = ~
t—F53-] FBVDDQ_02 PEX_IOVDDQ_2 |4 < 2 2 e
PLACE NEAR GPU PLACE UNDER GPU t—E76-| FBVDDQ_03 PEX_IOVDDQ_3 {77 e e 14 15
F14-] FBVDDQ 04 PEX_IOVDDQ_4 [aa: So E55) 25 20
5 = ™ = = = = = F21] FBVDDQ_ 05 PEX_IOVDDQ_5 [aa: oS 85 8< 85
2 e 2 2 < < 2 2 FBVDDQ_06 PEX_IOVDDQ_6 faA: 2 w= 2o 2 O 2 96
g g tSopS e o P'e S 1S FBVDDQ_07 PEX_IOVDDQ_7 [aa! 5 @ b <
2q ) o o S So 2 35 FBVDDQ_08 PEX_I0VDDQ_8 [-aB5> = g 2 2
e T 83 SET 85 =3 [ =S [ ST Ss FBVDDQ_09 PEX_I0VDDQ_9 |acos—1 ¢ :
2'28 298 20N 2R 82 228 228 252 FBVDDQ_10 PEX_OVDDQ_10 |agor ?%
e 3 ] @ s s 2 2 FBVDDQ_11 PEX_10VDDQ_11 f-Ag5s—1
g 2 s 3 = = 3 2 t—&20] FBVDDQ_12 PEX_10VDDQ_12 aEse—1
: : ! +—&51] FBVDDQ_13 PEX_10VDDQ_13 HaF5r—
Ho4-] FBVDDQ_14 PEX_IOVDDQ_14
H26 ] FBVDDQ_AON
FBVDDQ_AON AA22
<51 FBVDDQ_AON PEX_IOVDD_1 |55
*55-| FBVDDQ_AON PEX_IOVDD_2 [agsq—1
54 FBvDDQ_19 PEX_IOVDD_3 |ag5e—1
t— 56| FBVDDQ_20 m PEX_IOVDD_4 [Fag5e—1
+—is1] FBVDDQ 21 PEX_I0VDD_5 f-AE57—
t+—No1 ] FBVDDQ_22 PEX_IOVDD_6 f-~—-—
Ro7] FBVDDQ 23
To1| FBVDDQ_24 +3.3V_GFX_AON
Vo] FBVDDQ 25
Wa1| FBVDDQ_26 PLACE UNDER GPU PLACE NEAR GPU
FBVDDQ_27 &10
O 3V3 AON -e1——+ ‘ . .
3V3_AON ° N IS
[DR8 CPU si de FBVLID ] o — g T
: i VDD33_4 ) |
Gonbi ned Decoupl i ng al - 2 & s
32 ~2 B
Gapaci tor Typé Popul at'1 on < ne PN 288 [2'o2
e NC g 3 ]
0. IuF 0402 2 b 3 4 3 2 |3
X—oz NC FB_CAL_PD_VDDQ +1.35V_MEM_GFX :
T. OuF 0603 7 Yo | NS _CAL_PD_ RV42 202_0402_1% E
co4 1 2 . . . .
4. 7uF 0603 2 FB_CAL_PU_GND RVA4 42.2.0402_1% - - N
10uF 0805 1 M7 B25 1 2 ;e 1 e b S ;&
> ne FB_CAL_TERM_GND | ) < |
220F 0805 T LA Iy RV43 51.1_0402_1% 25 2o g %o
p6 | NC S5 SS S 83
fomzr v 23® |23° 2¢8 298
2 <
PLACE NEAR BGA 3 3 2 2
- iFPo_pPLLVDD 2 : - - +3.3V_GFX_AO! T
e NC
X—gg IFPD_RSET RS ° ~ N
i x—=NC PEX_PLL_HVDD_1 = S b
Pover Supply Rail NI5S GM  NI5S-GIf oo S Yo VS Eo 1o |1 Sg
ST 85T 83
g
N >

M

A

A

U Qore -

26

31

GUFBO |1.51.35

PEX OO Q 1.05

0. 765

0. 765

PEX PLLMCD| 1.05

0.130

0.130

FBA PLL_AVED1. 05

0. 062

0. 062

FBA DLL_AVID1. 05

0. 032

0. 032

PLL_MED 1.05 0. 058 0. 058
S ALVD | 1.05 0. 030 0. 030
1.05V Total 1.05 1. 060 1. 060

VODB3+3V3ANS. 3

0. 036

0. 036

PEX_ SVCD 3\33. 3

0.167

0. 167

PEX PLL_HMD3. 3

0. 022

0. 022

3.3V Total | 3.3

0.225

0.025

PEX_SVDD_3V3

2

1.ru

PLACE UNDER GPU PLACE NEAR GPU

O+1.05V_PEX_VDD

|

N 'I I' 4‘;
MLAOL 200 N0
€9AD

]
1ls
g
5

T

—
2

MOAE'Y €090 NL
SELAD.

MINE'Y 2
SOZ/jC)

PEX PLLVDD Decoupl i ng

Capaci tor Typé Popul ati on
0. TuF 0402 1

TuF 0603 1
4. 7uF 0805 1

GX AN

PEX_SVCD PEX_PLL_HVDD Decoupl i

BY3_MAN N Decoupl i ng

Capaci tor Type Popul ati on

Capaci tor Type Popul ati on

DELL CONFIDENTIAL/PROPRIETARY

0. TuF 0402 1 0. TuF 0402 2
4. 7uF 0603 2 TuF 0603 1
4. 7uF 0603 1
3V3_AN Decoupl i ng
Capacitor Type Popul ation

0. TuF 0402 1

TuF 0603 1

4. 7uF 0603 1

i Ined

tio

PROPRI ETARY NOTE: TH S SHEET OF ENG NEERI NG DRAW NG AND SPECI FI CATI ONS CONTAI NS CONFI DENT|
TRADE SECRET AND OTHER PROPRI ETARY | NFORMATI ON OF DELL INC. ("DELL") TH S DOCUMENT NMAY
BE TRANSFERRED OR COPI ED W THOUT THE EXPRESS WRI TTEN AUTHCRI ZATION OF DELL. | N ADDI TI ON,
NEI THER TH S SHEET NOR THE | NFORMATI ON | T CONTAI NS WAY BE USED BY OR DI SCLOSED TO ANY THI
PARTY W THOUT DELL'S EXPRESS WRI TTEN CONSENT.

Compal Electronics, Inc.

SCHEMATICS,MB AA914

3

ate: ursday, Nover

Document Number

4019RB

er 14, 2073

heet 47 of 56




Caps on Power Side
1UX4 4. 7UX10 under GPU
4. 7TUX5 22UX1 47UX2 330UX2 near GPU

UVIE
+GPU_CORE
0 Part 6 of 6 +GPU_ CORE
%
VDD_001 vop_041 |7
21 voo_oo2 vDD_040 |7
VDD_003 vDD_039 |7
VDD_004 vDD_038 |+
VDD 005 vDD_037 |
tra] voo_oo6 m vDD_036 |
VDD 007 vDD_035 |
> vbp 008 VDD 034
VDD 009 I I I VDD 033
VDD 010 VDD_032
VDD 011 VDD_031
VDD_012 VDD_030
VDD_013 VDD_029
VDD_014 VDD_028
VDD 015 O vop_027 |&
VDD 016 voD 026 R
VDD 017 voD 025 &
1o Voo o1s VDD_024 |
12 VoD_019 VDD 023 |
VDD_020 vDD_022 |51
VDD_021

www.aitech1.ru
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FBA D[0..63 FBA ODT L
CGDDR3L CMVD Mappi ng Tabl e K2 FeApl-63l = -~ FBA cuD2 Rv1321 2
pp1 ng Ui con o FBA_CDT_H
LEARNC T X>> FBARND.7]
FBA_CKE_L
[ = FBA CMD3 RV1181
CMDO  CSO# CVD32 Part2of6 FBADQMO.T] FBA_CKE_H
avDL CVD33 _ _ oA 0T »> FBADOMD.7) = FBA CMD19 RV1191
M P Qe FBADOE18 Jean poo FeA_omD0 -2 _FBA_CMDO LA FBAWPO.T) T0K_p402_5%
abd K4 GVD3R  Al4 FEAD E16 | FBA_DO1 FBA_CMD1 |5, —FgAcrips—— 2@ T110 PAD-D@
T aVD37 RST FBA D F FBA_D02 FBA_CMD2 fF57—FBa cMDs & [ BA_CMD2 +3.3V_RUN +3.3V_GFX_AON
CMVD5 §9§ BB FRA D D20 | FBA_DO3 FBA_CMD3 557 FBA_CMD3 FBA RST +5V RUN — Qves it
VD GVD FBA D5 D2t | FBA D04 FBA_CMD4 I FBA_CMD4 FBA CMD5 — 0 LP2301ALTIG_SOT23-3
5 ’RZ CW?) ﬁ% FEA Do Fa0-| FBA_D05 FBA_CMD5 FBA_CMD5 ,
6 abil A FEA D7 Eo1| FBA D06 FBA_CMD6 FBA_CMD6 R |4
CVMD10 A4 CVD42 A4 FBA D E1s | FBA_DO7 FBA_CMD7 FBA_CMD7 - 2 S5
avDI1l Al av43 Al FBA D9 D15 | FBA D08 FBA_CMD8 FBA_CMD8 [P <2 o
C\VD12  BAQ VD44 BAQ FBA D10__F15 | FBA D09 FBA_CMD9 FBA_CMD9 82 o3 2
FBA D11 F13 | FBA_D10 FBA_CMD10 FBA_CMD10 83 ] =
CNDﬁ WE# CND‘% ViE# A — ] rea o FBA_CMD11 FBA_CMD11 e g 25
QD 2 casH MOVD‘7 CASH FEA D15 Bi3 | FBAD12 FBA_CMD12 FBA_CMD12 o 3 2 DGPU PWR EN# 88
CVD16 VD48 Cso# FEA D14 E13 ] FBA D13 FBA_CMD13 FBA_CMD13 NN
VD17 VD46 FEA DT D73 FBA D14 FBA_CMD14 FBA_CMD14 c 3
CMD18 CVMD50 QDT FBA D 575 | FBA_D15 FBA_CMD15 FBA_CMD15 5 s
VD19 GVDB1  CKE FEA D FBA D16 FBA_CMD16 |-viss—FBA VDT ¢ o BA_CMD16 4o 3
3 FBAD A13 | FBA D17 FBA_CMD17 f~gor——FEACnpis @ T111 PAD-D@ 2 So
(1) %3 CNDS% % FoATD M5 | FBAD18 FBA_CMD18 53— Fea GMbio o0 FBA_CMD18 DGPU_PWR_EN »—e"l 35
OVD20VEE2 a6 CNDBOVDB Y FBA D20 B1a | FBA_D19 FBA_CMD19 FBA_CMD19 s 2%
VD23 VD5 A1 FBA D21 Ats | FBA_D20 FBA_CMD20 FBA_CMD20 o5 &
3 ﬁ%l g N FeABor—are] FBA D21 FBA_CMD21 FBA_CMD21 9
CNDQO\/DQS 3 MO\/DS7 3 Ty C19| FBA_D22 FBA_CMD22 FBA_CMD22 e
CMVD26 BA2 CVD58 BA2 FBA i | FBA_D23 FBA_CMD23 FBA_CMD23 3
CVMD27  BAl CMVD59  BAl FBA FBA_D24 FBA_CMD24 FBA_CMD24 &
VD28  A1? GVDBO  A12 FEA FBA D25 FBA_CMD25 FBA_CMD25
aBss  A1h abe:r  A1h =Ty FBA_D26 FBA_CMD26 FBA_CMD26
CMD30  RASH VD62 RASH FBA FBA D27 FBA_CMD27 FBA_CMD27
VD31 AVDe3 oA FBA_D28 FBA_CMD28 Hoe——————0 FBA_CMD28
oA FBA_D29 FBA_CMD29 |-j57—————————————02 FBA CMD29
FEA FBA_D30 FBA_CMD30 |-j5—FaAcmar—’2. FBA CMD30
oA FBA_D31 FBA_CMD31 [-—————"—"""—%"@ T112 PAD~D@
F FBA_D32 i
= FBA D33 < F8A_Damo |31 —
FEA FBA D34 FBA_DQM1 |17 g
FEA FBA D35 L1l FBA_DQM2 |57 FEATDG
e FBA_D36 O FBA_DQMS3 55 A DQOM4
n FBA D37 > FBA_DQM4 [isa—FaAba
FEA FBA_D38 o FBA_DQMS FaA25FBA DO
FEA FBA_D39 o FBA_DQM6 ({55 FBA DO +1.05V_PEX_VDD
FEA FBA_D40 S FBA_DQM7
FBA FBA_D41 = EBA RNO
FEA FBA_D42 w FBA_DQS_RNO ERA RN |
Fon FBA D43 S Z  FBA DQS RN BRAR PUP31
o FBA a5 FoA DS kN3 EA RN: 105V, PAD.OPENTxIM
FEA FBA D46 FBA_DQS_RN4 o ! ]
= FBA D47 FBA_DQS_RN5
FBA | _DQs | FBA R 1 14__+1.05V_PEX VDD UV15 1|2 D
105V PEX VDD Fi //: ESQ’B:S Eg%ggggmg FBA R zgﬁﬂ 13 I cvA3e | [ 0.1U_0402_10V7K
T e PLACE UNDER GPU FBA A s, weo |-E1—EBAWRO_ n V3 VAN EN S 112
FEA FBA_D51 FBA_DQS_WPO FBA WP _MAIN_E cT1 CVA40 | [~ 470P_0402_50V7K
2 CFEETBLLAVD FBA FBADS2 ASe o 1
LM18PG300SN1D_2P = = FBA D53 Gl
IS 18 12 FBA Eg:'ggg SWMAIN cr2 2 12
1< 1@ | FBA - W23 | - CV141 | [ 470P_0402_50V7K
(g § gr FBA FBA_D56 ] 9 PJP30
23 SSTSE FBA FBA_DS57 VOUT2 ["g——33V RUN GFX_UVI5 1 2
o8 2 I83 2 ‘Su FoA FBA_D58 VOUT2 .——c»a.av_RUN_GFx
29 3 < FBA FBA_D59 15
s = = FBA FoA Do 3.3V RUN GPAD PAD-OPEN1x1m
2 FBA s SV TPS22966DPUR_SONT4_2X d 2
= — FBA_D63 A4 L Sq
= FBA_CLKO CLKAO 22
PLACE CLOSE to GPU 1< ,lggg FB_PLLAVDD_1 FBA_CLKO_N ig CLKAO# - 83
gr L "< R PLLAVDD 2 5
SF D23 FBA_CLK1 ;; CLKA1 g
2'28 |@res PAD-D @+ FB_VREF_PROBE FBA_CLK1_N CLKA1# 3
2 =35m 22 FBA_WCKO1
FB_DLLAVDD FBA_WCKO1_N
FBA_WCK23 +1.35V_MEM +1.35V_MEM_GFX
2 s —F 4 ks cLawe FBA_WCK23 N +1.35V_MEM_GFX AW oo Bl
RV4S 10K_0402_5% ACKas N — _ y Qves
) SI4164DY-T1-GE3_SO8~D
VMEM GRS gvas 5N/ T oa oaog 1| r2A D2t e ? :
OV RV46 2 1_60.4_0402_1% 722 - - ~ 7
GRVI30 50470407 1% FBA_CMD35 FBA_WCK67_N s 1 & FE o
EE: 5 £ 3
+3.3V_ALW2 I §‘ 2
FBx_PLL_AVD and FB DLL |AVCD 3° N 82 4%
Ll ? ML - Nl oa <8
Qonbi nec = DGPU_PWR ON § 3
Capaci tor Type Popul at I on o 2
o 2
N 2 4 R
0. TuF 0402 2 3, -
DGPU PWR ON# =23 2 o
220F 0805 T . o g8 S BT Be
g oy ‘93
173 2 3
Bead 30 ohm DGPU_PWROK 3 8 S s
1 =¥ 2 Z
o<
ESR-0. 01 ohm) ) 58 AV
0603 GPU_GC6_FB_EN Yp——— < | - 2> L>> DGPU_PWR_ON
L \% ‘;
BAT54CW_S0T323-3 32 9
85 !
] 8
2 &
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5 4 3
Menory Partition A - Upper 16 bits 256x16 DDRAL
LBADIOSI (5> FBA D[0.31]
LBAWPOSl (> FBAWPD.3]
LBADQVIOS 5> FBA DAM[.3)
LBARNOSI (5> FBARND.3)
)
17 V18
+FBA_VREF_CAQ Mg E: FBA D11 +FBA VREF_CAO m8 E3 FBA
O A e MB et e MBS =
PRAVREF DAy S—_+FBAVREF Dot VREFCA pato ADD3 FBAVREFDQD 1 | VREFCA o] i A H
\_VREF_| FBA D10 F. FBA
El baL2 El DQL2 |
FBA_CMD9 EA L ) DQL3 |y Hon EA L e ) DAL3 |y Ha
FBA_CMD11, FBA. o 8 P3 Al DQL4 R A 7 FBA. i 8 P3 A1 DQL4 H A
FBA_CMD8 FACMDSS o A2 DQL5 | on FACMDSS o A2 DAL5 |5 on
FBA_CMD25, FBA. o 10, P A3 DAL HT A 7 FBA. o 10, P8 A3 DQL6 HT A
FBA_CMDI10, FeA GO 22 . DaL7 oA CNDoT o] A% . DaL7
FBA_CMD24, FBA o 22 R A5 E FBA o 22 R8 A5 g
FBA_CMD22 FBA_CMD? R2 | A6 D FBA D17 FBA_CMD? R2 | A6 D FBA D25
FBA_CMD7 FBA. o 21 T AT DQUO C: A D21 FBA. o 21 T8 A7 DbQuo C A D29
1 FoAC A8 DQU1 = FoAC A8 DQU1 =
Egﬁ’gmgg 2 Ll R pauz |-S — — R o oauz -2 —
FBA_CMD29, P LY Ao paus |5 Horh EA T oaus |5 Hooh
FBA_CMD23, El o 1 DQU4 i o 11 DQu4
FBA_CMD28; Pl N Y Ar2C paus |52 Hone EA N7 Atz DaUs a2 Hod
FBA_CMD20 FBA. 4 T A13 DQUB A3 A D23 FBA. A13 DQue A3 A D31
FBA_CMD4 FeA VDT i DQU7 FeA VDT i DpauU?
FBA_CMD14, = NC = NC
c
FeA ouD12 FoA Ciibyr o] 020 ] e — 71/ A—
gyl FBA CMD26 VN E vos fFez 1 FBA CMD26 M3
NEe p—
NEE m v a—
CLKs T E—— ] ex voo |t CHonz i
CLK Fon_ oNDs SyFBA CNDS_K9 ke Vo |R2 FBA CND3 K9
g +1.35V_MEM_GFX +1.35V_MEM_GFX
. ronques X—Fe o oo Ee] o
%8 NS reemcs [T ] o o,
2 X FBA G CAS
§§ FBA_CMD13, A CMDTS L3 | WE
N FBA WP1 F3 3 2 2 g g g g §@ e
2 2
= FBA WP2 c7 | bast TSol'Se|"® [|"8o|'Be "84 |''sa
DQsuU 3 — sS_— sS_— So——RsS——Rs——R83 23
- 3 _':\23‘_':Qd"?‘gé"?gé"?g%ﬁ_‘:‘g?) Rt
se EBA DQM1 E7 E DQMO 3 3 28 22 2 2 4
1 2 FBA DQM2 el v E FBA_DQM3 D3 s s 2 2 2 2 s
[gs] = S g
—%3
8 [cs |
g8 FBA RN1 e [— 2 FBA_RNO [ [—
2 T a— [ vss |5 PLACE UNDER DRAM ~a FBARNG 7|
% —BARNZ BT a5asu vss |7 PLACE CLOSE DRAM—————— PLACE UNDER DRAM 20130610
VSS g1
M9
o N E— 10U reserve
FBA CMDS ) [ I FBA_CMD5 T2
FBA_CMD5 > <A RESET vss b — ey L
FBA ZQ0 (3 N xgg To FBA ZQ1 L8 PLACE CLOSE DRAM
% g X
T @ J1 B1 N @ J1
2's ¥ Ne vssa fag—1 z's *— B
sg X—jg | NC vssQFpr 1 =3 *—5o ]
N X NC vssa fog [ %o
3 »—2H Nezat vssa |- 85— 3 2
o vssa feg——1 o
vssQ f-Fg—¢
vssa fa3
vssa f-gg—¢
vssa for—*
96-BALL 96-BALL
‘SA00006E800 Link done
‘SA00006E800 Link done
COR3 per Menory FBVDD Q Decoupl i ng
FBVECD' Q Gonbi ned
Capacitor Type | Popul ation
0. 1uF 0402 2
+1.35V_MEM_GFX +1,35V_MEM_GFX 1. OuF 0603 4
R R 10uF 0805 0
P § P §
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28 & THIS SHEET OF ENGINEERING DRAWING AND SPECIFICATIONS CONTAINS CONFIDENTIAL
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. . OpenVReg Configurations Config B Config B Config B Config B Config B Config B Config B Config B
Vout=Vmin+N"Vstep OCP=54A/2=27A per phase
Vstep=(Vmax-Vmin)/Nmax Ivalley=27A-7.811A/2=23.1A Rated TDP Power at Tj=102C 18w 25W 18W 13w 18.9W 25W 25.6W 35.5W
PWM-VID Spec and component Values . . Boosted GPU Total at Tj=102C 25W 32w 25W 20W 23W N/A 30w 40W
H-side MOS:TPCA8065  L-side MOS:TPCA8057
PWM-VID Spec Configh [ ConigB | | ConfigC Rds(on): Rds(on): EDP-Continuous at Tj=102C 2A 32A 26A 2A 25A 27A 38A 450
7 TV o ey 11.7mohm@Vgs=10V 2.0mohm@Vgs=10V
min . ] - _
9.4mohm@Vgs=4.5v  2.6-3.2mohm@Vgs=4.5V EDP-Peak at Tj=102C 3BA 55A 458 A 3BA 408 60A 75A
Vmax T2V T2V T15V |d 16A@Ta=25degC ~  Id :42A@Ta=25 degC caxall
Vboot 0.875v 0.9v 0.9v Istep max (Evaluation) 15A 27TA 25A 20A 14A 12A 315A 35A
Module model information: Voltage step 6.25mV 6.25mV/| 25mV Choke: 0.36uH (Size:10*10*4)
- OCP Setting Current 42A 66A 54A 42A 42A 48A T2A 90A
RT8813A_V1A for IC module N of Voltage level 9% 96 20 Edc";1{“°hg +'5°{° 30A o
eat Rating Current=
RT8813A_V1B for SW module Rrefad) PRO 39K 20K 39K Saturation %urrem=50 A Rocset 8.96K 12.45K 10.7K 8.96K 8.96K 9.83K 8.3K 9.39K
Rrefl PR5 39K 20K 30K
Recommendation 2phase 1HIL | 2phase 1HIL | 2phase 1HIL | 2phase 1HIL | 2phase 1HIL | 2phase 1HIL | 2phase 1H2L | 2phase 1H2L
Rboot PRB 5K K x ©=3*330uF (9mohm)=990uF P P P ? P P P P
PRI0 30K 18K 24K Vripple=Iripple*ESR(min)=7.811A*3mohm=23.4mV 6mohm * 3 45mohm * 3
Rref2=PR10+PR12 EET) TEK 5 % Polymer Cap  (330uF) 6mohm * 2 9mohm * 3 9mohm * 3 6mohm * 2 6mohm * 2 6mohm * 2 (L=0.22uH) (L=0.15uH)
C PC8 1.5nf 2.7nf 1.8nf
@PRe01 Or OSCON (390uF) 10mohm * 3 10mohm * 3 10mohm * 3 10mohm * 3 10mohm * 3 10mohm * 3 NULL NULL
1K_0402_5%
1 2
— Ao
PWM VID and Output voltage control SOV-RUN -
1.Boot mode Operation phase Number | PSI Voltage setting
2.Standby mode (don't support) ,WZ—« GPU_PWM_VID  <40> 1 phase with DEM 0Vt00.8V +GPU_PWR_SRC
3.Normal mode 00602 5% T phase with CCM T2Vio 18V
| Active phase with CCM 2.4Vt05.5V EMC@PLE00
HOB2012KF-121750 0805 o
PC600 i i 2
iW,UWZ,S'BVGK Rrefl PRE00 PR605 , PSI Pull high on HW side i 1 L2
20K_0402_1% 1
a0z — 1 AAAZ L NWDD PSI <d0>
Rboot ~ Rrefadj 0_0402_5% RE0G % g g g
PR603 PR604 PR625 47_0603_5% ' NEI( mﬁ‘ - q&(
U2 _BOOT1 S
240402 5% 20K_0402_1% K002 5% 3\(/37,\,‘ NN §§ §§ g g 3 g
g Pull high on HW sid S3a e T3 of T3 +VGA_CORE
g X £ uliigh on W side PCE05 o g§ = = EDP-Continuous 32A
o
§ g‘ L8 §I %‘ 5 _Fo.zzu_usos_zsvm Pac00 % é E‘ZFF’, S ; 2k 60A
2 -
RTEfZN B é = ég ::,':§§ 2| 3 U2 UGATE1 CSD87351Q50 SON8-7
g 3|
- ? gl o Ty © 3 gﬁ':_ [ -
Q%E‘ S & E ‘ég Reserve Location
s |
g3 2 PL601
o ] kel 0.22UH_PCME0B4T-R22MSOR985_28A_20% +GPU_CORE
u 1 1 2 o
U600 ©| | u (] T g
= p p— 2 2
] S 5 PR613 @EMC@ +ad tog
i 5 8 o 4.7_1206_5% 8% 8%
GPU_REFIN 7| e & 9 pHASE+ |24 U2 PHASET - :s < » T
PC613 GPU_VREF 8 23 U2 LGATE1 3 2
<41> GPU_VSS_SENSE Yp——T AAn2 — g?owr_muz 25 VREF FOATEY - a 8
VS8 GPU_TON 9 22 U2 PWM3 U2 PWM3 = PC614 @EMC
TON GND/PWM3 25 esnp,o?ba,sd%m
1 2 GPU_FBRTN 10 21 =3
RGND PVCC £ N
% PR614 | 1 o 20 U2 LGATE2 Rocset BN
100_0402_1%  ——@PC615 VSNS o é _ LAGTE2 S5
47P_0402_50V8. GPU COMP 12 2 g 19 U2 PHASE2 @
| PRETS | _— ss ‘%‘ E 23 s PHASE2
<41> GPU_VDD_SENSE g zZ 28282338
00402 5% 2 EgsSs @58
- @PC616 o] o] @ o RT8813AGQW_WQFN24_4X4
1 2 Css 001U 04u2 257K & —l R
+GPU_CORE oRE17 T . i +GPU_PWR_SRC
100_0402_1% b il
2 2 of
3 S 8 o PR618
2 8 4 & 4.7_0603_5% ¥ ¥
N ) b g 3l U2 BOOT21 2 2
S| g g
g <~ & &8 |93 ! gg 1 5s”
2 T 0980, 0603_25v7k pacor g3 $8;
1. VSNS Soft-Start time (Internal) is 0.7ms (PC616 un-pop) 5 A 2 CSDB7351050_SONE-7 g e
Tss=(Css*Vrefin)/lss+2.3ms
=0.01U%0.9V/5uA+2.3ms=4.1ms  (PC616 pop) 2| -
! 2
gg ]
2. Switching frequency setting: €3 PL602 +GPU_CORE
e 2 7 0.22UH_PCME0G4T-R22MSOR985_28A_20% .
Fsw=(Vin-0.5)/(2*Vin*Rton*3.2p)=304.89Khz g TE U2 PHASE2 5 151 up prasia e -POMERSAT RIS
2 ® -
5 4
3. Thermal monitoring: 5 o —I
(VGPU_VREF-VTSNS)/PR620=VTSNS/Rth g g +5V_RUN 5| PRe22 @EMC@
% o 53 o 4.7_1206_5%
- Tyl T o g 2 g % SPDGPU_PWROK  <10,1p,35,44> — g
o 2
- 3 - -
PR620=18.7K| 96.73C 100C 103.1C §‘ 10K_ 0603_5% PC625 @ENMCE
g 1 2 | 680P_0603_50V7K
PR620=13K | 106.38C 110C 113.4C l
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CHARGER_SMBCLK
CHARGER_SMBDAT

PQ702
CSD87312Q3E_SON8-4

EMC@PL700
1UH_PCMBO53T-1ROMS_7A_20%
2 1

+SDC_IN +PWR_SRC_AC CHAGER_SRC
PP
+DCIN O~ Hor |2 ! l.
PAD
2 G s 4
2o e
58 ¥
=3 ~D
g e
~ o - -
Vo g % 7
B 8 d
@ S
¢
H | ]
u! PR704 o N
5 0_0402_5% PR705
i 0_0402_5%
g PD701[BATS4CW_§0T3233
I +PBATT | |
a 1
PC701
+DC_IN 1U_0603_25V6K  0.1U_0402_25V6
| 1 2 1 2 2
+DC_IN 107206,
= GNDA_CHG pC703
PR730 0.10_0402_25V6
AC_DIS <36> — !
PQ708A K ac B3 4.02K_0402_1% o
DCX124EK-7-F_SCT4R-6 ™ N = GNDA_CHG PC710.
Eg o BC708 U700 - BQ24770 REGN 1]
53 1U_0805_25V6K P — 2
z & &
_ 3 2 |[1 SON 28 |00 ge ¢ 1U_0603_10V6K 4
8 PR N’ CMSRC‘ REGN 24 E
L 49.9K_0402_1% PR712 %
<l 2 1 2.2_0603_5%
5 ACDET 28HG BTE 2 CHG BTS C X = = = =
g BTST S g 2 3 2 3
g " o 3 2 g g © x X = H =
g 2 SDA KT 2 2 2 s I3 g g g
5¢ R I 2 g 3 3 2
2] IRy |28 CHG UGATE e5—— 2 I - P P & & g g g
. ¢ : - = PC711 0.1U_0402_25V4Z~D ] 5 58 58 58 58 39| 89| 8w B 8
pull up 10K in HWside (R827 R828) pgyyy GNDA_CHG 1 2 51 pcox :.“‘J 8§|N e8RS T es RS 58=——58—58—58 Eg
100K_0402_1% 36> CHARGER_SMBDAT (( ) PR71270_0402_5% phase |21 CHG SW g 98 3 3 N H SR B Ead &
IADP ! =] =] 2 q q q
o <36> CHARGER_SMBCLK <{ Y——] 23 CHG LGATE § ) h = ~
IDCHG LODRV S
<36,54> ACAV_IN n PR716 0_0402 5% PMON
e vop PPN PR7T7 0_0402 5%
PR715 PRT18 620402 5% 1 7 10 | orocHor oo 122 . +PWR_SRC
121K_0402_1% V sy 1 P
<36> V_SYS PR720 66402 5% 2 PpL701
w <3> LSYS 1 2 PR721 +VCHGR
. 2 2 13 e e 2 22U +20% 124 10X10% MOLDING 0.01_1206_1%
> ool o 5 2 < et
GNDA_CHG | 2947 2y CMPOUT 5
g RET 83 " o | x| %| %
o o To /BATPRES o SE s $ g
o s s &  Pr72s @EMC@ of H H 2
|5 GNDA_CHG —— - 4.70206.5% Bl Sl 3 S
g o « ! o
E y: AN S A y-M
<0,36,5B54> H_PROCHOT#((- = N8 R8T I8T-R&7
= o) EEIN FER R ERER
PR725 3 2 ENS]
100K_0402 1% PC726 pC727
PR728  0_0402_5% = 0.4U_0402_25V6 0.4U_0402_25V6 0.1U_0402_25Ve
<safa7> PBAT PRESH 1 2 GNDA_CHG ogeveare 1] 2 1] 2 2
PJP701 -
= GNDA_CHG GNDA_CHG =
T GNDA_CHG
PR729
121K_0402_1% GNDA_CHG
of
GNDA_CHG BATDRV#
PD703
PDS5100H-13_POWERDI5-3
3
1
2
+VCHGR |
S § o+PBATT
3 3
5
<]
BATDRV#
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_|

1

PC927
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2
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22U_0805_6.3V6M |, 22U_0805_6.3V6M

929
2U_0805_6.3V6M

=1

PC930
, 22U_0805_6.3V6M

e

4.7U_0603_6.3V6K

nVidia GB2B-64 package
Under GPU

4.7uF 0603 * 10

1uF 0402 * 4

PC931
22U_0805_6.3V6M

=&
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+GPU_CORE
0] .

PC940
22U_0805_6.3V6M

2 2

Sl e
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1 1

PC946 Ccoa7
qzzu_osos_e.svem %; X

PC951

@
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nVidia GB2B-64 package
Near GPU
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