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POWER STATES

Signal SLP | SLP | SLP | sS4 SLP | ALWAYS| M Sus RUN CLOCKS
State S3# Sa# | S5# STATE# | M# PLANE PLANE | PLANE | PLANE
SO0 (Full ON) / MO HIGH | HIGH | HIGH HIGH HIGH ON ON ON ON ON
S3 (Suspend to RAM) / M1 LOW § HIGH | HIGH HIGH HIGH ON ON ON OFF ON
S4 (Suspend to DISK) / M1 LOW § LOW | HIGH Low HIGH ON ON OFF OFF ON
S5 (SOFT OFF) / M1 LOW § LOW j§ LOW Low HIGH ON ON OFF OFF ON
S3 (Suspend to RAM) / M-OFF§ LOW § HIGH | HIGH HIGH Low ON OFF ON OFF OFF
S4 (Suspend to DISK) / M-OFFf} LOW § LOW § HIGH LOW Low ON OFF OFF OFF OFF
S5 (SOFT OFF) / M-OFF LOW § LOW j§ LOW Low Low ON OFF OFF OFF OFF
PM TABLE
-15V_ALW +3.3V_SUS +5V_RUN +3.3V_M | +3.3V_M
L5V_ALW +1.5V_MEM +3.3V_RUN +1.05V_M +1.05V_M
ower 1-3.3V_ALW_PCH +1.5V_RUN (M-OFF)
glane 1-3.3V_RTC_LDO +0.75V_DDR_VTT
+VCC_CORE
+1.05V_RUN_VTT
+1.05V_RUN
State
S0 ON ON ON ON ON
S3 ON ON OFF ON OFF
S5 S4/AC ON OFF OFF ON OFF
S5 S4/AC don't exist OFF OFF OFF OFF OFF

USB PORT# DESTINATION
0 USB Port (Ext Right Side)
1 NA
2 USB Port (Ext Left Side )
3 NA
PCH 4 WLAN

5 WWAN
6 Bloetooth
7 USB->BIO
8 DOCKING
9 DOCKING
10 Express Card
11 Camera
12 BKT
13 WPAN/NVMHCI

PCI EXPRESS DESTINATION

Lane 1 MINI CARD-1 WWAN

Lane 2 MINI CARD-2 WLAN

Lane 3 Card Reader

Lane 4 EXPRESS CARD

Lane 5 MINI CARD-3 WPAN/NVMHC
Lane 6 10/100/1G LAN

Lane 7 None

Lane 8 None
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+CLK_VDD_IO CAN BE RANGE FROM 1.05V TO 3V
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17 DMI_CRX_PTX_NO
17 DMI_CRX_PTX_N1
17 DMI_CRX_PTX_N2
17 DMI_CRX_PTX_N3

17 DMI_CRX_PTX_P0
17 DMI_CRX_PTX_P1
17 DMI_CRX_PTX_P2
17 DMI_CRX_PTX_P3
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17 DMI_CTX_PRX_N2
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17 FDI_CTX_PRX_N4
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PEG_RX[0]
PEG_RX[1
FDI C PR PEG_RX(2]
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FOI GTX PRX i FDITX#(1] PEG_RX[4
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FDI_TX#[7] PEG_RX[10]
PEG_RX[11
FDI CTX PRX P K L s PEG,HX{Q
FDI_CTX_PRX_P N5 | FDLTX[0] T PEG_RX[13
FDI_CTX_PRX_P: N2 | FDLTX[1 0 PEG_RX[14]
FDI CTX PRX P! R FDI_TX[2] + PEG_RX[15]
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V55362
V55363
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VSS365
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V5895 V55205
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AU46 AGS
VSS116 V55226
AU42 AGS
VSs117 vss227
vSS11g [-AL3S AEB9 | y55208
AU35 AF62
vss11g [-AUSS 621 vss229
VS$120 V85230
AU32 AE

vssi21 [-AU32 AET01 vss231

Vss122 VSS232
AU28 [ p AD62

Vss123 VS5233

VSS124 [-AL2E ADSZ | /55534
AU24 ADS53

VS§125 V55235
AU23 AD50

VSS126 [-AU23 ADS0| V5236

AV4 vssia7 VSS237 AV4
SS VSS128 [AU12 AD42 | /55538 SS

AU1Z AD4

Vvss129 V55239
AU15 AC6

VS$130 VS5240
AU14 AC64

VSS131 VSS241
AU4 AC10

vssiaz -t €101 vss242

vssiag (A4 ACS V55243

VSS134 VSS244
AR62 ABZ0

VSS135 V55245
ARS7 ABG2

VSS136 VSS246
ARS53 ABS57

VSS137 VSS247
AR50 ABS53

VS5138 VSS248
AR46 AB50

vss1ag [-ARE AR50 vssaag

VSS161 VS5250
AN48 AB42

VSS162 VSS251
AN44 AB39

vssiea [-ANAS AB39| yssos

VSS164 VS5253
ANg AB35

VSS165 VSS254
ANS AB33

VSS166 V58255
AN4 AB3;

VSS167 V55256
AMB4 AB30

VSS168 V88257
AMS AB2S

V55169 V55258
AL62 AB26

vss170 [-ALE2 AB28 | vssase

vssi71 (-ALSS AB24 1 vS5260

vss172 VS5261
AL4g AB21

vssizs (A4S 25211 vssaee

Vss174 VS5263
ALl AB1

VSS175 VSS264
AL37 AB15

VSS176 V55265

vss177 [FAL3S AB14 {55266
AL33 AB9

VS$178 V55267
ALL AAGS

V8§179 V55268
AK7O AAG4

vssiso [-AKZO ARG VSS9

vssist V88270
AKSS AAS:

Vss182 vss27i
AKS51 AAS3

VSS183 vss272
AK4E AASQ

VSSiss VvSs273
AK44 AAZ6

VSS185 vss274
AK41 AAZ2

V55186 V88275
AK37 AA39

VSS187 V55276
AK32 AA37

VSS188 vss277
AK3Q AA35

V55189 VSs278
AK2S AA33

vss190 [-AKZE AR vssar9

VSS191 VS5280
AK24 AA3Q

vssig2 [-hK24 AR yss281

VSS193 V55282
AK21 AA26

VSS194 VS5283
AK1g AA24

vsstos [FAKIS AR24 VSSo84

vss196 [-AKIZ AMZ3 yss2es

vssigy [-AKIS Ad21 vssaes

VSS198 (AL Al9) vssag7

vss199 [-AHE2 20 vssa74

vss200 [-AHEZ i vssars

vsszo1 (-AHE E37 vssaze

vsszoz (B £ vssary

vss203 [-EV84 E30 yssa7s

vsszo4 [-ET6E E18 vssare

vss205 -ER62 E121 vssaso

vssz06 (-B08 D41 vssast

vssz07 [-BR3 D38 vssase

vssz08 (-ENZ D341 vssasa

vss209 [-BNL D31 vssase

vssaio (BLZ D271 vssass

vsszi (AL D24 vssass

vssiz (-R14 D201 yss387

vss213 (-H2] D7 vssass

vsszia (EIL D13 vss3sg

vssais (69 101 vsssso

vssa1e (-G8 2281 vssag1

vss217 (A8 V55392

vss21s [-AS VSS415

VS5219 =|

vss220 088 v g

g AUBURNDALE SFF_BGA1288-D

R18
0_0402_5%~D

DELL CONFIDENTIAL/PROPRIETARY

N

PROPRIETARY NOTE:

TRADE SECRET AND

THIS SHEET OF ENGINEERING DRAWING AND SPECIFICATIONS CONTAINS CONFIDENTIAL

OTHER PROPRIETARY INFORMATION OF DELL INC.
BE TRANSFERRED OR COPIED WITHOUT
NEITHER THIS SHEET NOR THE I

oard-sc

("DELL") THIS DOCUMENT MAY NOT
TION OF DELL. IN ADDITION,
BY I‘R DISCLOSED TO ANY THIRD

THE EXPRESS WRITTEN AUTHORI
FORMATION IT CONTAINS,WAY BE USI

Compal Electronics, Inc.

Auburndale (1/6)

ize Document Number

http://laptop-mother

3

ematic.

0gspot.co

LA-5691P

13,2009




H_COMP3 AD71
H_COMP2 AC70
H_COMP1 ADB9
H_COMPO AEG6

@T184PAD~D ° TP_SKTOCGC# M71

uz28

+1.05V_RUN_VTT

+1.05V_RUN_VTT
o

H_CATERR# < Y)—TLCATERRY N1

37
19 H_PECI >>—N1LH7PEC'

47 H_PROCHOT# <<%uazc

2 H THERMTRIP# R Nt

23 H_THERMTRIP# <<- R128‘6
56_0402_5%~D

PECI

H_CPURST# 1 H_CPURST# R
R1Y8¥ " “0_0402_5%

_5%~D
17 H.PM_SYNG ((—HPMSYNC M7 |

N70,

37.47 IMVP_PWRGD )} @R121 05402 57D
2 VCCPWRGOOD 1 R
0_0402_5%-D

VCCPWRGOOD 0 R
0_0402_5%~D

19 H_CPUPWRGD ) mloa7

PM_DRAM_PWRGD_R
0_0402_5%~D

46 H_VTTPWRGD ) H VTTPWRGD

H _PWRGD_XDP

17 PM_DRAM_PWRGD ) AMS

1
R878

Y70

PCH PLTRST# R

37,38 PCH_PLTRST#_ECO)>— o
1.5K_0402_1%~D

R1143
750_0402_1%~D

+1.05V_RUN_VTT

H_THERMTRIP#

68_0402_1%~D

PM_DRAM_PWRGD_R

°
i c . JXDP1
s XDP_PREQ# 1
&0 XDP_PRDY; OBSFN_A0
IS;, # | OBSFN_AT
5 XDP_OBSO 4
2 XDP-OBST OBSDATA_A[0]
comP3 REV1.0 CPU BOLK oK o B S — 5 OBSDATA_A[1]
BCLK — LK_CPU_BCLK 19 GND
comp2 E BeLKe CPD BOLKE Ri1s2 90402 2%-DX "CLK_GPU_BCLK# 19 ° — 21 OBSDATA Af2)
= e OBSDATA_A[3
Comp1 0 BGLK TP |KZL CLK CPU_ITP Place near JXDP1 H_CPUPWRGD g | O85! A3
h - 70___CLK CPU_ITP% 76 H_CPUPWRGD_XDH 10
) v BOLK_ITP# H_PWRGD_XDP 1 > PWRGD _XDP R 11| HOOKO
COmPO 8} CPU_EXP LK GPU EXP R19 0.0402 5%~D ___CLK CPU TP 12 | HOOK2
PEG_CLK CPU_EXP#__R1136 0 0402 5%-Doy CLIC CPY 1 CLK_CPU_ITPE 15 | HOOK4
e PEG_CLK# Rifas o ot0o DK CLK_CPU_EXP# 16 13- HoOKs
PROC R —1 DPLL_REF_SSCLK S — CLK_CPU_DPLL 16 H CPURST# 4 PR e 15 ook
(@) DPLL_REF_SSCLK# CPU_DPLL# ;Hgg gg:gs g:j“:g CLK_CPU_DPLL# 16 R7 1K_0402_5%-D  XDP DBRESET# 15 HOOK7
CATERR# e P GND
XDP_TDO 18
XDP_TRST# 19 Eng
3
’:_)_ SM_DRAMRST# pB:12DDRS DRAMRSTE s hnpa pRAMRST# 13,14 XOPTOL o 101
— ™S
| Bvaa SM RCOMPO
0 SM_RCOMP[0] 2% ESSME? %22 TCK1
SM_RCOMP[1] [-EP32 = r i ——— 31 GND GND [
] _ (] SM_RCOMP2 XDP_TCLK 4 6
5 o SM_RCOMP[2] [BV40 S Toe TCKO  GND
PROCHOT# ™ PM_EXTT: VIOLEX 52435242
b IR PMLEXT TSH0) St MOLEX 524352426
IR PM_EXT_TS#{1] g?l‘m%j A4 A4
THERMTRIP# A=
XDP PRDY# Reserved Resistor PAD to Rework
PRDY# Pl .
pREQH pUBY  XDP_PREQH for 60 pin XDP
T6z _ XDP TCLK
RESET_OBS# ;’\% NG5 iBE ?stsw %/\/\@ﬁ\—l—“a 50402 5D < SIO_PWRBTN#_R 15,17
PM_SYNC E)C TRsT# pPE9 220 TOTF _0402_5%
Teg  XDP_TDIR
s TB%I XDP 00 R @R < >> MEM_SMBDATA 13,14,15,16
[pri XOPTDIWM
o M O M — T < > MEM_SMBCLK 13,14,15,16
[Tz XDPTOOM 0402 3%
VCCPWRGOOD_1 o] m TDO_M
= DBR# pWZL  XDP DBRESET# R 2 oy 5> XDP_DBRESET# 15,17 CFG8 5> CFG8 10 +33V_RUN
VCCPWRGOOD_0 = Ri24 @R21
- 0_0402_5%~D CFGY Sy CFGo 0
o ] BPM0] P62 XDP_0BSO R 1 2 XDP_OBSO 0_0%02/5%-D XDP_DBRESET#
J6; XDP_OBST R___R780 1 ~/an 2 0 0402 5%-D XDP OBSI R60
SM_DRAMPWROK 8 BPMA(T] P jep XDP_OBS2 R __R781 { A"~ 2 0 0402 5%~D XDP_OBS2 CFGO 5 CFGO 10 1K_0402_5%~D
&} Shieta) Pices XDP_OBS3 R___R782 1 /n_2_0 0402 6%-D _XDP_OBS3 @Rz8
oo Q < 18] Pyep XDP_OBS4 R__R783 1 0_0402_5%~D 1 CFG1 S CFG1 10
VTTPWRGOOD o) gm#l“l 164 XDP_OBS5 | R784 1 \J\~ 2 00402 5%-D 0_040275%~D
5 = BPMﬁ{g} ) XDP_OBS6 R__R785 1 2 00402 5%-D +1.08V_RUN_VTT
() XDP_OBS7 R__Rz22 0_0402_5%~D CFG2 CcFG2 10
TAPPWRGOOD 0 ) BPM#(7] Roa " (0405 5%-D @ ral > XDP_TMS
RsTIN 5 WO S 5 CFG3 10 51_0402_1%~D
I S 51_0402_1%-D
CFG10 XDP_PREQ#
Place close CPU @ Raz > CFGI0 o @ Ri1d 51_0402_5%~D
AUBURNDALE SFF_BGA1288-D CFG11 S CFG11 10 XDP_TDO 2 1
0_0%0275%~D R3 51_0402_1%~D
cFaa S oFGe 10 XDP_TCLK
+1.5V_MEM JTAG MAPPING @ Raa oros e Y @R67 51_0402_1%~D
+1.05V_RUN_VTT 0_0%02/5%-D »
CFG6
CFG6 10
R879 @ A% o »
1.1K_0402_1%~D ] ; FG7 f— |
R25 0_0%0275%-D > CFe 0
10K_0402_5%~D
PM_EXTTS#
R880 JTAG MAPPING
H01021%D o XDP_TDI_R XDP_TDI XDP_TRST;
12.4K_0402_1%~D 1 # 1
RS LA
0_0402_5%~D 51_0402_1%~D
XDP_TDO_M 1 XDP_TDO
@RI%
0_0402_5%~D
H _COMPO SM_RCOMP2 R1157 Scan Chain | Stuff -> R1153,R1156,R1157
H_COMP1 SM_RCOMP1 0_0402_5%-D
H_COMP2 SM_RCOMPO (Default) No stuff -> R1154,R1155
a [=] [=]
8 8 3 3 ) % %
o S ©° ©° * * * CPU Only Stuff -> R1153,R1154
s 's © © R NN XDP_TDI_M
SRS 524 2522 8280 S RY1 No stuff -> R1154,R1155,R1157
eRdrN2d38< R N NS 0_0402_5%~D
3G 38 RR2EE o p o
B 4 2 2 e 4 e XDP_TDO_R =
L 3 % £ 3 _TDO | A PCH Only Stuff -> R1155,R1156
0_0402_5%~D No stuff -> R1153,R1154,R1157

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 'Js\i BY I‘R DISCLOSED TO ANY THIRD

DELL CONFIDENTIAL/PROPRIETARY

Compal Electronics, Inc.

ITitle
Auburndale (2/6)
ize Document Number ev
LA-5691P o
ate: lon uly 13, 2009 heet 8 of 51

http://laptop-motherboard-schematic.blogspot.co

3




13 DDR_A_D[0..63]
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DDR_A_WE#

Ky

DDR_A D AT8
DDR_A_D AT6
DDR_A_D BES5
DDR_A_D BB9
DDR_A D AV
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bBP46 DDR CS2 DIMMB# -
SB_CS#{0] O S D DDA _CS2 DIMMB# 14
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8 St CFG[3]
H Fae——4K4 Crja]
Foe—&2 crajs]
8 o AT2 | Crgle]
8 For—487 Crapr)
: -
CF( AH1 {
8 E A1 GrGl10)
8 SR ca| CFait1]
= CFG[12]
CF AE2
o AE21 CFG[13]
= CFG[14]
Cl AFE
= CFG[15]
C AF6
= CFG{16]
Cl AB
CFG(17]
Reserve VIA on PCB
a
=
*AUL RsvD_TP[0) E
&
T4 RsvD15
T2 RsvD16 gé‘
H_RSVD17. Ut
RSVD17
H RSVD18 2 RSVD18
o RSVD19
- ﬁ%: RSVD20
b
So ;g%: RSVD21
g RSVD22
|
o D8 |
RSVD23
>—B7 rsvD2a
»A10 rsvp2s
»—B2 rsvp27
%G5 RSvD_NCTF[7]
»—A81 RSVD_NCTF(8]
%—E3- RsvD_NCTF(6]
*—F1{ RSVD_NCTF[5]

RSVD45
RSVD46
RSVD47
RSVD48
RSVD49
RSVD50
RSVD51
RSVD52
RSVD53
RSVD54
RSVD55
RSVD56
RSVD57
RSVDs8

RSVD_TP[2)
RSVD_TP[1]

RSVD62
RSVD63

RSVD64
RSVD65

DC_TEST_BV71
DC_TEST_BV69
DC_TEST_BV68
DC_TEST_BV5
DC_TEST_BV3
DC_TEST BV
DC_TEST BT71
DC_TEST_BT69
DC_TEST BT3
DC_TEST_BT1
DC_TEST_BR71
DC_TEST_BR1
DC_TEST_E71

DC_TEST_A68
DC_TEST A5

W66 H_RSVD32 °
W64 H_RSVD33 -4 Eg

iﬁﬁé H_RSVD37 ® Tig7

[R64 S

[ BTS 5
BRS H _RSVD41 ® Ti88

AUBURNDALE SFF_BGA1288~D

Package Daisy Chain:

B W N R

H_RSVD64
H_RSVD65

1 2 2
Bv71 TP _DC TEST BV71 BV69 @Rs1 52 B
BV69 0_0402_5%~D Do 5 B0
Bves TP DC TEST BV6S 1 cy g
BVS P_DC TEST BV5 ed | @3
BV3 P_DC_TEST BV3 B3 o <
BV1 P DC TEST BVI BT ]
BT71__TP DC TEST BT71 BT69
BT69
BT3 4
BT @R1509
BR71 DC TEST BR71
BR1 P_DC TEST BRI 1
E71 P DC TEST E71
E1 P DC TEST E1 ® o
C71_TP_DC TEST C71LATT ® 56 00402 5%~D 2
Cgg TP DC TEST C69 A69 ] @R83
ca P _DC TEST C3 1 0_0402_5%~D
AT1 J
A69
A68 TP DC TEST A68
A5 TP DC TEST A5

@R84 0_0402_5%-D

CFGO

R1107
3.01K_0402_1%~D
@

PCI-Express Configuration Select

CFGO

1
0

Single PEG

Bifurcation enable

CFG3

R1108
3.01K_0402_1%~D
@

PCI-Express Static Lane Reversal
1 Normal Operation
CFG3
0 Lane Number Reversed
15->0, 14->1 ...
CFG4

BR71 - pkg - BT71- board - BT69 - pkg - BV71l - board - BV69 - pkg — BV68
A68 - pkg — A69 - board - C69 - pkg — A71 - board - C71 - pkg - E71
A5 - pkg - C3
BR1 - pkg - BTl - board - BV1 - pkg - BT3 - board - BV3 - pkg - BV5

R1109
3.01K_0402_1%~D

Display Port Presence

crea¥

1

attached to Embedded Display Port

0

connected to the Embedded Display Port

Disabled; No Physical Display Port

Enabled; An external Display Port device is
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+VCC_CORE

1 i i il 1 Current =48A
cis08 cis09 c1910 SE cietz
b 1U_0402_6.3V6K-D 2 1U_0402_6.3V6K~D 2 1U_0402_6.3V6K~D 1U_0402_6.3V6K~D 2 1U_0402_6.3V6K~D
+VCC_CORE
o U2H
REVI.O +VCCo
o
f f A f AESZ |y g
ci918 c1919 c1921 AF53 gggf
1U_0402_6.3V6K~D 1U_0402_6.3V6K~D 1U_0402_6.3V6K~D 1U_0402_6.3V6K~D 1U 0402 6.3V6K~D AES51 )
d AFs0 | vSS-4 BDSS
AES0 1 vees veapo_1 [-BOSS
AE48 1 vecs VCAPo 2 [BDS1
AFaa| vee7 VCAP0_3 [-udd K K K K
aea2 | VS-S VeARo-¢ [“BBst c1913 C1914 C1915 C1916 == c1917
f i i f AE4L] V610 VGARO 6 (B84 b 1U.0402.63VK-D |, 1U_0402 63V6K-D 1U_0402_6.3V6K~D 1U_0402 6.3V6K-D |, 1U_0402_ 6.3V6K-D
Cle28 Cioze 1930 1931 Ccies2 D5t | voS-11 VoARo T Cavsa
b 1U_0402 6.3V6K-D , 1U_0402_6.3V6K~D , 1U_0402_6.3V6K~D 1U_0402_6.3V6K~D , 1U_0402_6.3V6K~D ADsa | yGe 1 VGAPOo [-AYE <
AD41 VCC_14 VCAPO_10 W53
AD4L vec1s VCAPO_11 [-AWAd
ARS8 vec i VGAPO_12 [-AHLA
ABag | VSS-17 VOARO_13 AU+ 1 1 h i 1
VCC_18 VCAPO_14
f f fr i ARt veete VoAro_1s Ahen c1923 Ccio24 c1925 —— cis7
AAs5 | 250 Venpy 1o [-ABSL 1U_0402_6.3V6K~D 1U_0402_6.3V6K~D 1U_0402_6.3V6K~D 1u 0402 6.3V6K-D 1U_0402_6.3V6K~D
Ccle3s Cciess ct937 ct938 Cl93e Ans1 | Vo5 VCAPO 16 | AB4E P 3 ?
b 1U_0402_6.3V6K~D ; 1U_0402_6.3V6K~D ; 1U_0402_6.3V6K~D b 1U_0402_6.3V6K~D ; 1U_0402_6.3V6K~D AA48 VCC 23 VCAPO_19 ANS’
vvem N VCAPQ_20 [-ANS2 <~
AddL vec2s POWER VCAPo 21 [-ANL
N VGAPO 22 [-ALS | ’ ,
wag | V9627 VORPO.23 Taeg Don't connect to any other power
il i i il 1 W44 - - AKS: C1933 C1934
wai | VGC-29 VCAPO_25 )y 1U_0402_6.3V6K~D .02 6avek-0 ¥all, this is package decoulpling
C1940 C19a1 C1942 C1 uss. xggfg? xg:zg*g? AK50 B 2
b, 1U_0402 6.3V6K-D , 1U_0402_6.3V6K~D , 1U_0402_6.3V6K~D 1U_0402_6.3V6K~D 1U_0402_6.3V6K~D US1 | Ve am - %7
ﬂjﬁ VCC_33
4
ua | VSS-32  cpu corE supPLY
High-F D ling 25 Top Sid m Ve
ig requency Decoupling 25x on Top Side Ve
B4l vGG a0 “5e2
+VCC_CORE P80 voc a1
a2 Voo 42
N1 vec 43
Naa | VOG- 44 BD44
VCC_45 VCAP1_1
JL 1 i 1 i 421 VGG 48 VCAP1 2 [-ED4L
c1950 c1e51 c1952 1953 1954 Ms1 | VSC-47 VOAPT-3 "Bpaa ' ' [ '
T 22U 0805 6.3VAM-D | 22U_0805_6.3VAM~D 22U 0805 6.3VAM-D | 22U 0805 6.3VAM~D|  22U_0805_6.3VAM~D Mad ggg{:g ggﬁg}g BB41 C1945 —— Ct949
B R 2 185 - —o [BB3 1U_0402_6.3V6K~D 1u 0402 6.3V6K~D 1u oaoz 6.3V6K~D 1u 0402 6.3V6K~D 1U_0402_6.3V6K~D
L85 veeTs0 VGAP1 6 BB b o
VCC 51 VCAP1_7
% ﬁ‘“ VCC_52 VCAP1 8 ::gg
VCC_53 VCAP1_9 v
L a " a A P R VCAP1 70 (A4S
VCC_55 VCAP1_11
H51 - . AW39
C1960 C1961 c1962 C1963 C1964 Has | VCC 56 VCAPT_12 [ 14q
22U_0805_6.3VAM~D|_ 22U_0805_6.3VAM~D 22U_0805_6.3VAM~D | 22U_0805_6.3VAM~D|  22U_0805_6.3VAM~D Geo | VCC-57 VCAP1_13 [~ 4y 4 4 ! X
3 3 3 G821 voo s8 VCAP1_14 AUt
o - o
Gad P -1 [Camat 1U_0402_6.3V6K~D 1u 0402 6.3V6K~D 1u 0402 6.3V6K~-D |u 0402 6.3V6K-D 1U_0402_6.3V6K~D
G vec st VCAP1_17 (A 3 2
VCC_62 VCAP1_18
E60 - 15 [Canag
VCC_63 VCAP1 19
T i i i : ] ySc et VOAPI 20 [hNas %
1_21
E50 - - AL46
C1967 C1968 C1969 C1970 clo71 Fag | /CC-66 VCAPT 22 7y, 4 1 D e t t th
‘E 220_0805_6.3VAM-D[ 22U 0805 6.3VAM~D 220 0805 6.3VAM-D[ 22U 0805 6.3VAM~D,~ 22U_0805 6.3VAM-D 4 ggg,gg xgﬁzl,gi AL39 on connec O any other power
D59 - - AK46 C1965 C1966 - - . .
47 07| V&E-%0 VOAP! o | AKE [ iUowesavecp |, 1owzsoveo Tail, this is package decoulpling
D55 - - AK39
VCC 71 VCAP1 27
D54 - - €7
VCC_72
: : D52 -
Mid-Frequency Decoupling 15x on Bottom Do | VoS 72
D4g -
: : VCC_75
Side between inductors and package D47 | VoS Te
g:g vCC_77
D431 vee 78
B89 veer
B261 vec 80
B3 1 voc 81
B491 vec a2
VCC_83 .
i‘; VCC 84 PROCESSOR Power Rail Table (EDS V1.0)
Ass | GGG S0 Iccmax
as0 | VS50 Voltage Rail Voltage Current (A)
471 vec 88
Vvee_89 VAXG 1.5 22
‘AUBURNDALE SFF_BGA1288-D
VeePLL 1.8 1.35
VCORE 0.75 48
VDDR 1.5 3
vrT 1.05 18
+VCC_CORE
o
; ; - ; ’ Low-Frequency DELL CONFIDENTIAL/PROPRIETARY

_|+ ctoee [+ ci983 + C1984 + @C2068
470U_D2_2V-M~D = 470U_D2_2V-M~D

[=3<) 2 RB R Rp

)|
)

[+ cio8t
T~ 470U_D2_2V-M~D

)

T 470U_D2_2V-M~D =~ 470U_D2_2V-M~D

Bulk 4x on
Bottom Side,
x on To
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b
2
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m
s

o2a

_ 21020
Q~WN9H WAZ 2d NOEE

urgowz T

67020

a~WNIAE'9 S080 N22

Jefbte

N
N
£
=]
®
N

+VCC GFXCORE

10uF x 2,

"
£
=]
%
N

AUBURNDALE SFF_BGA1288~D

Total VTT:24 x luF
8 x 10uF (7x 10u on DG)
6 x 22uF (4x 22u on DG)
3 x 330uF (6 ohm) on power side

1uF x 20
22uF x 3
10uF x 4

U2G Current =22A
REV1.0
VAXG1 =
49 VCC_AXG_SENSE VEE_AXG SENSE, VAXG_SENSE VAXG2 <
49 VSS_AXG_SENSE éé — VSSAXG_SENSE A VAXG3 '
- = VAXG4 oR
85 VAXGS glﬁ 5\0, ;5 T
VAXGE 2o bR L 8w P
GEX VID AT VAXG7 3 5 S
GFX_VIDO GFXVID Gy | GFX_VID[0] VAXG8 3 3 > > —e
GFX_VID1 GEXVID ‘AGz0.] GFX_ViD[1] 0 VAXG9 o o o o o7
GFX_VID2 GFXVID AHT1 GFX_VID[2] Q VAXG10 = = = = = VGFX:
GFX_VID3 GFXVID GFX_VID[3] ju VAXGT1 = = ic ic = :
GFX_VID4 ANZL | Ge5yipia) N VAXG12 s S h s s h ok
GFX_VID5 GFX_VIDS AMS! 2 S S s s S 1uF x 16
v GFXVIDS AMoG| GFX_VIDIs] I VAXG13 B=—qR8=——0S8—=qS——qR—=
- GFX_VID[e] 9 By yAxGtd o [ go [ 8o g [ 89 22uF x 3
o © @ © © @ b
0-0402 5%-D o S = VAXG16 s[5 s[5
2 FX_VR_ON_R AHB9 ] 2 330uF x 1
oo — Bt oy (S 5 | e P
R D GFX_IMON SR hion g VaAxats ° 7 = =z 2\ 330uF x 2 (6mohm)
o —_— VAXG20 = "‘ l" = “' on power side
Current =3A S © Ssh s h Sh sh gh
BU40 VAXG21 2 2 2 2 2
. . . . BUAO | \ppoy VAXG22 S—=—0oR——qR——08——0qR
o o N - - Buss | vobaz VAXG23 o T 8o T 8o T 8 T 8o T
< < < < < BNas | /DDQ3 VAXG24 w pPRe pRe pSw S« p
U L B N B38| yppas VAXG25 s 5 3 3 S
LoR—=o8-LoR—0ol8-1of W22 vopas VAXG26 3 : : : —
8% T 8o [ 8a [ 8a [ 8 VDDQ& @ VAXG27 © © © © o<V
2 A2 pog pog pog p pmmivey B
2 2 2 S g BH28.] yppo < VAXG30 el OB [ToB 1B [t !
S o S S L] vDDQ10 B VAXG31 q g——8lo B 8o .
BF16 | yppQi11 VAXG32 Q& T 28T R8—7Tn8 1 @c2071
BF15 \/00812 N v»\xgga gR [ eg [ 88 [ =g =7~ 330U_D2_2VM_R6M~D
5x High-Freg Decoupling Bottom gggg VDDQ13 v VAXG34 gk P o o : 2
. ) & @ ©
e | VBRTE | VAGas A S S B
BDa9 | vopats | VAXGS7 © 5 3 S +1.05V_RUN_VTT
Hoae vDDQ17
ooy ] VDDQ18 —
o R . Vit Sh o zh 2h =zh = ver:
BD21 yppGpt 3 & VITi 3 o€ g8 o8| <€ cf
VDDQ22 a @ VIT1 4 Nlo Rl Nlo, Q0%
. . 8171 yppQ2s VITi 5 BT RS B BITER
2x Mid-Freg Decoupling close SODIMM BD15 | y5pdos = VTTi 6 & b8 8 B85 p 8l
B335 vbbQ2s S] VTT1_7 4 bs b @ [
BEao | VDDQ26 = VTTi_8 3 s s 3 3
N 8 Ba3g | /DDA27 = VTT1 9 2 2 2 x 3
ol T2 [ VDDQ28 VTT1_10 v v v o o
R L NI BB28 | yppQog o VTTIZ 1 © © 2
88T 28 BB26 | yOpas0 22uF x 1, 10uF x 2, 1uF x 2
& e Ba24-| vooaa [aT)
o o Hhas| VDDQ32 +VCCTTG
2 2 Hoag | VDDQ33 Q
2 2 RR1y | VDDQ34 IS
I} 5 Ba15 | /DDA35 &
VDDQ36 VCAP2_1
Lot +1.05V_RUN_VTTO_DDR E— 38252% ' 2
MPZ1608S300AT_2P~D T AW32 | 110 ppR VCAPS 4 8 8's ‘g’ S
o—1l Yy M2 = = ﬁwsg VTTO_DDR[1] VCAP2 5 g 3 8 b3 S b
csp oep oep \Wag | VTTO_DDR[2] VCAP2_6 [ o
Q8108108 AWag | VTTO_DDR(3] VCAP2_ 7 @ @
RSTRSTRY 241 VTT0_DDR[4] VCAP2 8 5 5 s s
&lo 8o A5 Ao | VITO_DDRI5] VCAP2 9 = = s ES
& & & AWag | VTTO_DDR(s] VCAP2_10 o Cl o o
VTT0_DDR[7] VCAP2_11
2 2 2 :ms VTTo:DDF({B} VCAP2 12 Don't connect to any other power
© ] © VTTO_DDR[9] ggﬁg%}f rail, this is package decoulpling
23}3 VTT1_12 VCAP2_15
Nlhoal =l 22 D1 VITIZ13 VCAP2_16
gElgilgfl el g0 B i
8T g3 T 88T 85798 aAi2 | Vil o
gE T a3 T aS BSTRG Wia] VITIZ16 VCAP2_19
i Dalll Al Lo VIT1_17
; ¢ W15
4 2 & g wia | VITI-18
$ 3 3 27 2 wiz | YITI19
£ £ 2 5 3 RIS ViTi51
o o o -

+1.05V_RUN_VTT

Current =18A

06610

ho

VTTO_11

VTTO0_12

VTT0_13

VTTO_14

VTTO_15

VTTO_16

VTTO0_17

ARAZ vTT0 18

66610

}A_A‘

I9AE'9 20¥0 NI A~MINE'9 20v0 NI

VTTO0_19

VTTO0_20

VTT0_21

VTTO 22

B

74

&

|
SAIA ndo

VTT0 23

VTTO0 25

VTT0_26

80020

22020
A~M9AE'9 20¥0 NI A~M9AE9 20¥0 NI A~MIAE9 20¥0 NI A~M9AE9 20¥0 NI

1£020

a~W9AE'9 S080 N2Z

f__:

Q~MIAE'9 20¥0 NI A~MIAE9 20¥0 NI A~

<
3
3
e
1.1V RAIL POWER

SHNI'T ASNAS

Q~N9AE'D S080 N2e

9€020

Q~W9AE'D €090 NOL

|

a~WIAE® €090 NOL

+1.05V_RUN_VTT
[}

R1497
0_0402_5%~D

+VTT0 72

===
<<<<
3333

POWER

VTTO_62

VTT0_63

VTT0_65

VTT0_66

VTT0_67

VTT0_68

VTT0_70

VTT0_71

VTTO0_72

1
VA VTT0 73

1201
0_0402_5%~D

+VCC_CORE

R1499
100_0402_1%~D

VCCSENSE
VSSSENSE

R1500
100_0402_1%~D

VTT0_73

REV1.0

A8 T

PROC_DPRSLPVR

VSS_SENSE

VSS_SENSE_VTT

VDDQ_CK[2]

AUBURNDALE SFF_BGA1288~D

Place R1499 and R1500 near CPU

Route VCCSENSE and VSSSENSE trace at

27.4 ohms, 7 mils spacing

U2F
psi pEEE—HPSE 55 4 psiy
A61__ VIDI
vID[o] R —Vip z:g?
VID[1] P8 M
MEER s VID: VID3
ViD[3] 82— M
ViD[4] 38— e
VID[5] [~pE—T; e
VID[6]
VTT_SELECT(1) |-ANL_VITSELECT _g T7@PAD-D

R14 0_0402_5%~D
H DPRSLPVR

> H_DPRSLPVR 47

ISENSE [FA4——< IMVP_IMON 2347

F63___VSSSENSE

VCC_SENSE YOCSENSE ; VCCSENSE

VTT_SENSE FMI8 %% VTT SENSE 46

+1.8V_RUN
T Current
veepLLy (-8
VCCPLL2 [
VCCPLL3 [—2f N IS
VCCPLL4 2 ol |t "
VCCPLLS Sl 5Q
88 13y
*8& 28
o R o8
3 >
@ &
H H
< H
© S
+1.5V_VDDQ_CK

vDDQ_CK[1] BB14. 1 1uH

1 1UH_GLFR1608T1ROM-LR_20%~D

BB12.

C2048
1U_0402_6.3V6K~D

1uH_230mA
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+15V_MEM +15V_MEM
Q DIVMA o
1 2
+V_DDR_REFO N - xggF,DQ ggﬁ 2 DDR A D4
o DDR_A_DASHO.7] < S 8 = 007 A Do 5] s e I DDA A DS
9 DDR A D[0.63] K D m o m o — s b ‘sl iy e KT DDR_A_DQS#0
[0.63] T | 2 H DDR_A_DM0 11 ‘[/)a% Dgggg 1 DDR_A_DQS0
9 DDR A DM[0.7] (K > e | Populate R87 for Intel DDR3 | o 22 2 bR A D2 L 131 ysg vss |44 OB A D
| VREFDQ multiple methods M1 | & p3 2 p § —DoRAD? o Das [HE —
9 DDR_A_DQS0..7] {{ ) s | | g R DQ3 DQ7
7777777777777777777 2 > TN [ vse 2]
° DDR A D8 DDR A D12
9 DDR_A_MA[D..15] ) e— © 214 pas pQi2 |
DDR_A D9 23| 53¢ Ry BN DDR_A D13
A V4 DDR_A DQS#1 > ‘é%%m B’fﬁ g DDR_A DM1
DDR_A DQS1 9 | D351 LA B DDR3 DRAMAST¢ (0ms pRAMRSTH 8,14
DDR_A D10 33 ‘[/)(S)S‘O D‘éﬁi 24 | DDR A D14
Layout Note: DDR_A D1t a5 | 510 ot Fae DDR_A D15
Place near JDIMMA DDR A D16 >—39L VSs VSS —ig—' DDR A D20
DDR_A D17 41 Bg:g ng? 4 DDR_A D21
T 3
| DDR_A DQS#2 45 \6222# 5’5‘2 26 1 DDR_A DM2
,,,,,,,,,,,,, L __ DDR_A_DQS2 47 ) pdga vss |48 4
| ! | 49| 50 DDR_A D22
| +1.5V_MEM | DDR A D18 51 E(S)Sts ggzg 5: DDR_A D23
| | DDR_A D19 53 D218 023 54 ] oo A 0o
55 56 A |
| ! DDR_A D24 57| VSS DQ28 yo DDR_A D29
| e e ° e ! DDR_A_D25 59 ngg Poee I
| ch@ chj@ cjj@ c @ | 611 vss pasar |62 DDR_A_DQS#3
| 'g Q ‘g o 'g Q ‘g [} | DDR_A_DM3 &3 | oo e BV DDR_A_DQS3
E——= &—0—=2 E——= &—= 65 66
I TR STR STB SR ! DDR_A D26 a7 ] VSS VSS oo DDR_A_D30
| § R § 2 Q R 2 R | DDR_A_D27 69 ng? ng? 70 DDR_A_D31
| N s s s | [ 71| {72 ]
‘ N N N & ‘ vss vss
| o o o o |
| | 9 DDR_CKEO_DIMMA Yy-22R CKEQ DIMMA g CKEO CKE1 ;‘é PR CKET DIMMA__ (¢ ppR_CKE1_DIMMA 9
| A4 | 77] \r\/‘gD VADg 8 DDR_A_MA15
! | 9 DDR_A BS2 p)—DDR A BS2 5? BA2 e gg DDR_A_MA14
| +1.5V_MEM | DDR_A_MA12 83 A?BBC# VADR 84 DDR_A MA11
| Q | DDR_A_MA9 85 ) g a7 |8 DDR_A_MA7
| ! 874 vop vop |-E8
| DDR A MAS 89 a0 DDR A MA6
! 2 2 2 2 3 3 DDR_A_MA5 91 | A8 M I DDR_A_MA4
| < c < < c < | %3 CgD v SS 94
b8l 8| 8| 8| 8| 8 g DO A MAr 5 [ A DbR-A-1iAg
boglebles'eg b o 'e g | - st 9] ar -
| [ — ¥ p—— X% oy — X — — X5 M_CLK DDRO 101 102 M _CLK DDR1
- D D D D N § MGl DbRso S—MCLKDDRIOT 103§ 66, S 2yY TV BV S Y
| SP SP TP TP 2R 2P 2 | 105§ Vo Vo 08
A - - 2 A A A e D0, UREETT omee coonase o
| | 9 DDRA_BSO 0 }‘1’? sgg R\j\gg HO A DDR_A_RAS# 9
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