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1. ALL RESI STANCE VALUES ARE IN OHVS, 0.1 WATT +/-
2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.
3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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.
.
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M sC
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BUFFER U6400 POVWER SENSE
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CRYSTAL
Boot ROM
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HDD1 6GHZ \L
| NTEL
SATA U498 B, 0 SVB ADC Fan Ser —
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Port 80, seri al
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T
THUNDERBOL HDD2 U1800 :[: /]\
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Alternate Parts
PART NUMBER ALTERNATE FOR| BOM OPTI ON REF DES COMMVENTS:
PART NUMBER
128S0286| 12850248 | » ? 39UF CAP FROM SANYO AND CHEM - CON
PLATFORM CONTROL HUB (P e L our o
( Cl_l) 138S0676| 138S0691 ? 22UF CAP FROM MURATA
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
33754143 1 1 G, PCH, PANTHER POl NT, BGA, SSU, ES1 u1800 CRI TI CAL PANTHER_POl NT: ES1
33754155 1 | C. PCH, PANTHER_POI NT, BGA, SSU, ES2, QPEG u1800 CRI TI CAL PANTHER_POl NT: ES2
33754207 1 | C. PCH, PANTHER_POI NT, BGA, SSU, PRE- GB, QP4 u1800 CRI TI CAL PANTHER_POI NT: PQS
33754230 1 1 C. PCH, PPPT- VB, HVP7, C1, GS, GPRG u1800 CRI TI CAL PANTHER_POI NT: Q5 15251447] 15251269 | » > DTG PR CrTEG
33754231 1 1 C. PCH, PPPT- M8 TDB, MW7, C1, G5, GPRG u1800 CRI Tl CAL [PANTHER PO NT: Q- TOP 15251280] 15251155 | » > DU PO CrTEG
152S51366| 15251289 | » > I NDUCTOR FROM TQKO
THUNDERBOLT [ 15550641] 15550397 | - |- FERRI TE FROVLARD |
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
33851047 1 | G, TBT, Gt 4G, ES1, 228 FCBGA, 12X120M U9000 CRI TI CAL [ 15750058] 15750055 | [ALL ] oam ar o rox maen ]
[ 37150709] 37150652 | - > [ Pin orooe Frovvee |
[ 37650914| 37650881 | |- | 51712100 a5 ALTERNATE|
O-I_HER PARTS 376S0957| 376S0999 ? DUAL FET FROM FAI RCHI LD
376S0958| 376S0953 ? DUAL FET FROM FAI RCHI LD
[ PART NUMBER | QTY | DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 37651000/ 37650960 " T —
376S0972| 37650612 |- | Fer Frow ram
376S0613| 376S0859 ? OLDER DUAL FET FROM TSHI BA
376S0855| 37650859 > DUAL FET FROM DDS
376S0977| 37650859 > DUAL FET FROM DDS
PROGRAMVED PARTS
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
34153360 1 | C, EFI BOOTROM J50 U6400 CRI Tl CAL BASE: 33550807, 33550812
33851065 1 | C, SMC12, BLANK U4900 CRI Tl CAL SMC: BLANK | BASE: 33851065 37650926 37650610 " P ———1
34153374 1 I C, SMC12, PROTO 0, J50I U4900 CRI Tl CAL SMC: J501 BASE: 33851065 37650572 37650659 " ————
34153372 1 I C, SMC12, PROTO 0, J50G U4900 CRI Tl CAL SMC: J50G BASE: 33851065 37750124l 37750057 " S —
34153373 1 I C, SMC12, PROTO 0, J50S U4900 CRI Tl CAL SMC: J50S BASE: 33851065
34153366 1 I C, I R PROTO 0, J50 u4700 CRI Tl CAL BASE: 33850375 15251493 15251300 > E [ oo rrear oo e
341S3200 1 | C, ENET ROM u3990 CRI TI CAL BASE: 33550862 OR 33550854
341S3198| 34153200 | U3990 | ALTERNATE ENET RO
33550865 1 | C, EEPROM SERI AL, SPI , 32KX8, 1. 8V, 2X3QFN u9090 CRI TI CAL TBTROM BLANK
34153362 1 | C, CONF ROM TBT, J50I U9090 CRITI CAL | TBTROM PROG | | BASE: 33550865
34153362 1 | C, CONF ROM TBT, J50G U9090 CRI TI CAL | TBTROM PROG G| BASE: 33550865 L .
34153429 1 | C, CONF ROM TBT, J50S U9090 CRI TI CAL | TBTROM PROG S | BasE: 33550865 www.teknisi-indonesia.com
NON- SCHENMVATI C PARTS
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
825- 6838 1 LBL, SERI AL NUMVBER LBL
946- 3189 1 M.B UV EDGE BOND, J40G UVEB CRI Tl CAL J50X: J50G 0.78 GRAM
946- 3379 1 M.B UV EDGE BOND, J40I UVEB CRI Tl CAL J50X: J501 0.61 GRAM
946- 3379 1 M.B UV EDGE BOND, J40S UVEB CRI Tl CAL J50X: J50S 0.61 GRAM
946- 3190 1 M_B ADHESI VE, LOCTI TE ADHS CRI TI CAL 0. 048GRAM
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BATTERY| "G3" RAILS

3. 3V ON WHEN UNI' T HAS BATTERY POVER

FET
L G3 _PP3V3 G3 RTC 171 212 3. 3V
a T ENET
AGE=3. 3V | PP3V3 ENET 26 37 38 64
ACES3.
n 1 NE .
G3 H RAl L S M NEkEtR-W BFHES: 8 MM
MAX_NECK_LENGTH=3 MM
ON WHEN UNI T HAS AC POWER
1V§V o an g g g g g by g0 VS S
PSU ENET oy B oEVEL PNt ¢ TP TR e covent
PP1V2 ENET 'RO602 'RO603
12V T Se= a3 200 200
&Y R e s e i
P\Ij’lZV C\?:H PSU [Ty 52 74 93 MAX_NECK_LENGTH=3 MM ) % TS ALI VE _% TS _BREATHI NG
S MO TEST=TRUE MO TESTETRUE
VIR Bres: 5 i A
RN “LED0602 xLED0603
WGREEN: 3. ‘BMOD /GREEN- 3. GMCD
2. 0X1. 25MVt SM K 2. 0X1. 25M\t SM
DEVEL GPVENT DEVEL OPVENT

DeVELCPMENT 4 T3-BERATH M-
58&15 FV 3

mn n SOD- VESM HF '2'
R 1 PP12v G3H  [OD sz e e s ON I'N RUN AND SLEEP L I
ACESTo ¢
JVECE:W FES: 8™ AN 47 1o > SMC_SYS_LED Y G st5
MAX_NECK_LENGTH=3 MM . Pﬁﬁ%yﬁg‘ﬁ@ 52 66 68 70 71 72 VR 1
ACESTD =
r\[HEOEC\% Dngi gsmlﬂn 5V
MAX_NECK_LENGTH=3 MM S ;4
“VW- BG BOARDS ONLY. T S=4\=,TRUE T mmnres BungNnEy Ry PP3V3 SO
LDO L _WDPPHV G3H GPU N RV BrHEg- 8 mm HBRARYRLLL DEV_CATERR LED
5V fl E 6\) H:gg mm NAX_T\ECK_LEV\GI'I#3 M 1R0605
N-NECK-W DTH=0. 25 nm 2000
(B H MAX_NECK_LENGTH=3 MV i,é)ls,\é"
L 1 ppPsv Ga3H P FET oHo2"
ACGE=5V
M NoRESR-W BFHES: 28WM 3.3V o e ] CATERR LED R
MAX_NECK_LENGTH=3 MV S4 1ROG—--]-B - A ﬁ%&gR—LED
| PP3v3 s4 [T 5,19,79,25,23,53,54 9 3 15 50 100K S/uRED
VR | U Aess 10 R TrReE %‘isw (~ 4 2X125- SM
3.3V M N-RERR-W BFHES: 38MM L2t K
(.B H MAX_NECK_LENGTH=3 MM ¢ CATERR LED
L PP3V3_G3H [T 5,70, 77,33,43,00 <7 45 49 50 5 GD GATERR_LED
ACE=3.
M N-RERR-W BFHES: 3 MM - DVB53D0UV
MAX_NECK_LENGTH=3 MV CATERR R 2|o | =S SOT- 563
1H
DEV_CATERR_LED :%
R0616 3 %TERR_LED
S cPU CATERR L 1,295, cpy CATERR RL 5/~ 6 s
M—=———=AN\/\ DVB53DOUV
VR 15w SOT- 563 1
SR 4
1.5V o0z
mn mn
S5" RAILS B e s o
STANDARD STANDBY STATE. W‘FM RPE?@%EFBRE 59 1 —
FET FRERR- :
5V
S5
LI | PPsV S5 26
S5
AN R B 2
MAX_NECK_LENGTH=3 MM
FET
3.3V VR
S5 0. 75V
iR PP3V3 S5 17 10 19 20 21 23 20 27 28 61 S3

63 64 73 52

NS | PPDDRVREE_S3 v o
M NERERR-W BFHES: 3 MM @ EEE%*W} Eﬁg: W SYNC. VAT ER=J 40! SYNC. DATE=05/ 167 2011
e
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FET
5V
SO
| PP5V Soleu:
M NV BFEES: 3
XVQ700

1 2 PP5V SO= AUDI O
M NS YY BFEES. S0

XWD701 MXNECK LENGTH=3 M4
1 ﬂ 2 PP5V_SO =AUDI O _AMP

N NN BFEES. MM

MAX_NECK_LENGTH=3 MM

FET
3.3V
SO
_| PP3V3 S=0
MR WS 3 Wi
LDO
1.5V
SO
JPP1vs so

LD 23 27 43 42 49 63 66 69 70 71
72 73 93

54 59

53 54 58 59 80 62 63 84 73 74
81317 18 18 20°21 23 2427 30
317347377387 40° 414250 51" 52
78 79 81 92

VR WS 5 M

MAX_NECK_LENGTH=3 MM

{OOTy 21 23 27 42 54 73 74

VR PPVCCSA =SO CPU 13 16 51 66
AGE=
CPU- SA %w; h'gcwgi w& 02%8:3 W

SO MAX_NECK_LENGTH=3 MM

VR | BRVCoRE so_cru

CPU- CORE M‘Eﬁﬁ@@f@ftﬁ& 5™

SO MAX_NECK_LENGTH=3 MV

VR | BRYAXG S0 cPu

CPU- AXG mﬁﬁﬁﬁiﬁ@ftﬁ& 85

SO MAX_NECK_LENGTH=3 MM
(1 G BOARDS ONLY.)

13 15 51 70

13 14 16 51 71

1.05V Rails

VR PP1V25 _Sz(i&\;/tCCI o oD
1. O5V/| MRKER-WBHES: 5 MW | — PP1v05_SO_VCChar,
SO MAX_NECK_LENGTH=3 MM
J\/\/\
n PP1V0O5 =SO PCH 17 18 21 23 51
MRS WETtES 5 W
VR PPlAV8_ ?gw o
1. 8V | MRKERWBFES 3 W
SO MAX_NECK_LENGTH=3 MM
J\/\/\
1__PP1V8_SO_CPU VCCPLL_R i
M RS- WBHES: 5 W
VR
0 8705\/ PPOV75 S=O DDRVTT 28 30 31 68
% I\EEIECE:W Dng: g m
FET
1.5V
SW
PP1V5_VDDQ CPU R oo s e
VN AER e bres. 5
W
| PP1V5_VDDQ CPU [OOTy i1 14 16 26 31 32 51 6

WVEER Whnes 5 e

710 11 13 14 15 24 40 48 51 64
69772778

710 11 13 14 15 24 40 48 51 64
69772778

15 20 21 23 26 73
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| NTEL | NTEGRATED GRAPHI CS

FDI BUS.
0 mm—=EDl _DATA_P<7..0> — NAKE BASE=TRUE EDI _DATA_P<7..0> ey 15 o
0 =FDI _DATA N<7..0> — MAKE_BASE=TRUE EDI _DATA N<7..0> 18 84
[mairg = = D>
sa 15 10 5 qoom—EDL_1 NT — MAKE_BASE=TRUE EDI _| NT Q) @ 0 16 6
0 qom—=EDl _ESYNC<1. . 0> MAKE_BASE=TRUE EDI _ESYNC<1..0> e
10 o =FDI _LSYNC<1..0> — NMAKE_BASF=TRUE FDI _LSYNC<1.. 0> ) 10 84

NO PCl E TO EXTERNAL GRAPHI CS

s =PEG D2R N<7..0> — MakE BasE=TRUE NC PEG D2RN<7. . 0> 10 93
@ =PEG D2R P<7..0> — wake Base=TRUE NC PEG D2RP<7. . 0> 10 93
™ =PEG R2D C N<7..0> E Make BASE=TRUE NC PEG R2D CN<7. . 0> 10 93
™ =PEG R2D C P<7..0> Make BasE=TRUE NC PEG R2D CP<7. . 0> 10 93
9 57 17 5 (TN NC PEG CLK100MN Make BASE=TRUE NC PEG CLK100MN 817 87 93
9 57 17 5 (TN NC PEG CLK100MP Make BASE=TRUE NC PEG CLK100MP 6 17 87 93
HDM
5 61 18 L CHT HDM LS SCL MAKE BASE=TRUE  HDM LS SCL Ve YRR
5 1 15 5 CTY HDM LS SDA MAKE BASE=TRUE ~ HDM LS SDA G ¢ 5 o e
56 o1 18 5 COOT) HDM LS HPD MAKE BASE=TRUE  HDM _LS HPD QN @ 10 o1 56
1 D =1 G HDM _DATA C N<2..0> MAKE BASE=TRUE  HDM _DATA C N<2. . 0> oD o1 o
s > = G HDM _DATA C P<2..0> MAKE BASE=TRUE — HDM _DATA C P<2.. 0> oo o o
% 1 15 6 TN HODM CLK C N MAKE BASE=TRUE HDM _CILK C N OO © 16 o1 8
5 51 19 5 [Ty HOM _CLK C P MAKE BASE=TRUE  HDM _CLK C P [ © 1 o o

www.teknisi-indonesia.com

THUNDERBOLT ( TBT)

PCl E
FUNCTI ON 0, REVERSED BI T ORDER
=PE_OR TBT_D2R N<3.. 0> MAKE BASE=TRUE PCl E_TBT_D2R N<3. . 0> Iy 10 76 87
OR TBT_D2R P<3..0> vake Base=TRUE PCI E_TBT _D2R _P<3. . 0> T 10 76 57

OR TBT R2D C N<3..0>
OR TBT_R2D C P<3..0>
USE W TH BOM OPTI ON PEG 1X16R

vake Base=TRUE PCIE _TBT _R2D C N<3. . 0> ooy w0 76 67
vake Base=TRUE PCIE _TBT _R2D C P<3.. 0> OO o 76 &7

FUNCTI ON 1, FORWARD BI T ORDER

1F_TBT D2R N<3..0> — MakE BAaSE=TRUE NC PE 1F D2RN<3. . 0> 10 93
1F _TBT D2R P<3..0> — Make Base=TRUE NC PE_1F D2RP<3. . 0> 10 93
1F_TBT_R2D C N<3..0> — Mk BASE=TRUE NC PE_1F R2D CN<3. . 0> 10 3
1F_TBT R2D C P<3..0> — wake Base=TRUE NC PE 1F R2D CP<3. . 0> 10 93

W TH BOM OPTI ON PEG 2X8F.

TBT DI SPLAY PORT | NPUT

a:in DP_TBTSNKO_CTRL_CLK — wake Base=TRUE DP TBTSNKO_CTRL CLK LB 8 18 79 50 86
86 80 79 18 8, DP_TBTSNK RL_DATA | = DP_TBTSNK RL_DATA 8 18 79 80 86
86 76 18 8 DP_TBTSNKO_AUXCH C N MAKE BASE=TRUE  DP_TBTSNKO_AUXCH C N CBD o 10 70 00
D
B

86 80 79 18

86 76 18

DP_TBTSNKO_AUXCH C P MAKE_BASE=TRUE TBTSNKO_AUXCH C P B v 15 75 56
DP_TBTSNKO_HPD MAKE BASE=TRUE TBTSNKO_HPD @ e 76 e
™ =1 G DP_TBTSNKO_M._C N<3..0> MAKE_BASE=TRUE TBTSNKO_M._C N<3. . O>@1a 76 86

=1 G DP_TBTSNKO_M._C P<3..0> MAKE BASE=TRUE TBTSNKO_M._C P<3.. 0>gmpm 16 7 o

TBT DI SPLAY PORT | NPUT

86 76 18

33138

Va:in? DP_TBTSNK1_CTRL_CLK
o6 79 10 0@y DP_TBTSNK1 CTRL_DATA
8 76 18 S CHY. DP_TBTSNK1_AUXCH C N
D
s

86 79 18

NMAKE BASE=TRUE
NVAKE BASE=TRUE
NMAKE BASE=TRUE
NMAKE BASE=TRUE
NMAKE BASE=TRUE
NVAKE BASE=TRUE
NMAKE BASE=TRUE

TBTSNK1_CTRL_CLK LB 8 18 70 86
TBTSNK1_CTRL_DATA LB 518 79 85
TBTSNK1_AUXCH C N LB ¢ 18 76 8
TBTSNK1_AUXCH C P LB ¢ 18 76 8
TBTSNK1_HPD T @ 18 76 86
TBTSNK1_M.__C N<3. . O>@1a 76 86

TBTSNK1_M.__C P<3. . O>@1a 76 86

DP_TBTSNK1_AUXCH C P
DP_TBTSNK1_HPD

86 76 18

86 76 18

™ =1 G DP_TBTSNK1_M__C N<3..0>
™ =1 G DP_TBTSNK1_M__C P<3..0>

3313 18|33 (8
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CPU / NB HEATSI NK MOUNTI NG HOLES / NUTS

T0960
STDOFF- 4. 50D, 98H 1. 1- 3. 48- TH
1

T0961
STDOFF- 4. 50D, 98H 1. 1- 3. 48- TH

1

Z10962 ZT0966
STDOFF- 4. 50D. 98H- 1. 1- 3. 48- TH STDOFF- 4. 50D. 98H- 1. 1- 3. 48- TH
1 1
ENCLOSURE MOUNTI NG POSTS
Z10940 Z10941
STDOFF- 4. 50D10. 75H 1. 1- 3. 48- TH STDOFF- 4. 50D10. 75H 1. 1- 3. 48- TH

1

REAR |/ O FENCE MOUNTI NG BCSS

Z10910
4.00D1. 55H ML. 6X0. 35- ST
1

ZT0911
4.00D1. 55H ML. 6X0. 35- ST
1

Z10914
4.00D1. 55H ML. 6X0. 35- ST
1

1

Z10912
4.00D1. 55H ML. 6X0. 35- ST
1

ZT0913
4.00DL. 55H ML. 6X0. 35- ST
1

SPEAKER BOSS

ZT0915
4.00DL. 55H ML. 6X0. 35- ST
1

POGO PI' NS FOR GROUNDI NG HEATPI PE ASSEMBLY.

ZP0900 ZP0902

POGO- 2. 00D- 3, 6H- K86- K87 POGO- 2. 00D- 3. 6H- K86- K87
1 1
ZP0901 ZP0903

POGO- 2. 00D- 3, 6H- K86- K87 POGO- 2. 00D- 3. 6H- K86- K87
1 1

ZP0920 ZP0921
1. 4Dl A- SHORT- EM - M.B- MB7- M8 1. 4Dl A- SHORT- EM - M.B- MB7- M98

BLONER SUPPORT POST.

ZT10970
STDOFF- 3. 040D6. 1H 1. 3- 1. 9- TH1

1

ZP0907
POGO- 2. 00D- 3. 6H K86- K87

= DEE'/EIQGODNENT
To be distributed after sinulation Tm%a.g.w
DEVEL OPNENT
AR 39901
1 SM TP3P4X1P8- TOP
i ZH0951 =
ZH0936 HOLE VI A PLACE ONE ON EACH SI DE OF BOARD
Hq_E- VI A I N EASI LY ACCESSI BLE LOCATI ON.
= LABEL "GND'.
) ZH0957
ZH0947 HOLE-VI A
FOLE VI A 1
L 7ZH0953  ZH0958
Fqu—_l([)EQ\l/’ii3A FOLE-VIA - HOLE-VIA
N ZH0944
HOLE- VI A
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uU1000
| VY- BRI DGE
BGA R1010
- DM _S2N_N<O> NoJow_reor (1 OF 11) peg | covel | @ w CPU_PEG OOMP 13402 PPIVOS5_SO_VOCI O 1g 110 14 15 22 0 40 5t 60
womm DM_S2N Ne1> O ®iolow ra- PEG 1 covPdHL Ny 5%,
v 2N _N<2> Redom R+ PEG_RoovPQ F3 Mook CPU_CFG<0> B57 U1000 BB57
s DM _S2N N<3> g UlGJpm Rrx3*  OM T|_TABLE T S T A I L\ BRI Fonag XNC
PEG RX0* |5F23 NC PEG D2RN<0> s 03 B4 24 10 PU CFG<2> 555 (P -BGA DGE TZBXNC
84 18 2N _P<0> N8 [pM _Rx0 PEG RX1* |5H23 PEG D2RN<1> 5 0 84 24 10 W‘—ASA Py (5 cF 11) I
81 18 DM _S2N P<1> T9 oM _Rx1 PEG _RX2* [5)H21 NC PEG D2RN<2> . U CFGeas sl RESERVED a5 <NC
8 18 DM _S2N_P<2> R6 |om _Rx2 PEG_RX3* [5HL9 NC PEG D2RN<3> 503 Y PU OFGe5> T s OM T_TABLE MEB13 <NC
& 10 [T DM _S2N_P<3> o8 IDM _RX3 PEG_RX4* |4J20 NC PEG D2RN<4> s 0 84 24 10 W‘—m U - mxl\lc
PEG_RX5*|,GL8 NC PEG D2RN<5> . 84 24 10 (e NG
w10 DM _N2S N<O> Ndom Txor z PEG. Re* DL NC_PEG D2RN<6> o PUCECT> 5 B4]| 0w RIS
8 18 @%‘_@‘Cw _TX1* PEG_RX7* |4F15 NC PEG D2RN<7> s 03 84 24 W‘—QG 1Py W(NC
84 18 DM _N2S_N<2> P1ipm _Tx2* PEG_RX8* |5HL5 NC PE_1F D2RN<0> s 0 84 24 W‘—FSS S H X NC
w 10 om DM _N2S_N<3> o %ov T PEG_R9" pHL3 PE_LF_D2RN<1> 0o o CPUCEG11> o s | o [Avis SnG
PEG_RX10* |5HL1 NC PE _1F D2RN<2> . LRI e A —, O | AYLS
5 15 o DM__N2S_P<0> -—"2]ov ™0 PEG RX11*[5712 NC PE_1F_D2RN<3> .o =-S5 CFGégz B | am S NG
84 18 N2S_P<1> R2 |lpm _TX1 PEG_RX12* |E8 PCl E_TBT_D2R_N<3> o 76 87 24 PU CFG=14> = (U] mxl\lc
8 18 DM _N2S_P<2> P3 |pm _Tx2 PEG_RX13* [,CGLO PCl E_TBT_D2R N<2> s 76 87 24 W‘—Hﬁs Py WXNC
84 10 ¢OOT} DM _N2S P<3> &> |DM _TX3 PEG RX14*|4J8 PCl E TBT_D2R N<1> o 76 87 24 W‘—m Py A\,\1+4)<NC
_— PEG RX15* 5F7 e PCl E_TBT_D2R _N<O0> ame 7 o B4 24 10 W‘—KN Py W(NC
8 =FEDI _DATA N<O> V7IFDI 0_TX0* [ZE7RNC LS M ST 5 /S A S— T P NC
. =FDI _DATA N<1> W lEDi o TX1* PEG RX0|_G22 NC PEG D2RP<0> s 0 4 %xmc ]
. —FDl_DATA N<2> A8 FDr 0T " PEG Rx1| K23 NC_PEG D2RP<1> o o o A e
P =FDI _DATA N<3> * ACLOFpy 0_TX3* z PEG Rx2| K21 - NC PEG D2RP<2> ame = NC)W F(NC
7 % PEG Rx3|_F19 PEG D2RP<3> o0 NCx— = e XN
. =FDI _DATA N<4> U dFor 1_Txo* @ PEG Rxa| K19 NC PEG D2RP<4> o 0n X B3] e SNC
. oo =FDI_DATA N<5> LT Y PEG_RG|_HLT NC PEG D2RP<5> NCX s | IS
s =FDI _DATA_N<6> VIJFDI 1_Tx2* his PEG_RX6| K15 PEG D2RP<6> s 03 BH25 ROVDl 6 % NS
. @m =FD_DATAN<7> o velroimar B, PG Rxr| Gl4 NC_PEG_D2RP<7> NOx—Er2s. e XNC
B2 PEG Rxg| J16 NC PE_1F D2RP<0> s 03 NC)W NE—)(NC
N =FDI _DATA P<0> V6 [FDI 0_TX0 —% PEG_Rxo| K13 NC PE _1F D2RP<1> . NOTE: NCXT19 TXNC
o =FDI _DATA P<1> WO |Fpl 0_TX1 Zm PEG_Rx10| F11 NC PE_1F D2RP<2> s 93 Intel is investigating processor driven VREF_DQ generati on NCx— =71 e XNC
. —EDI DATA P<2> Y9 |rpio_Tx2 g y PEG Rx11| K11 NC PE 1F D2RP<3> 505 This connection is to support the same Nc)(m ) x NC
s =FDI _DATA P<3> AALO |FDy 0_TX3 =l PEG Rx12| F9 PCl E TBT _D2R P<3> 5 76 67 NCXE o XNC
%= i PEG Rx13] 8 PCI E_TBT_D2R_P<2> o750 NCX— %21 Kag L NC
s =FDI _DATA P<4> W2 |FDI 1_TX0 alt PEG_Rx14| H? PCl E TBT_D2R P<1> s 76 87 NCx———— F———xNC
. =FDI _DATA P<5> W FDi1_TX1 =|= PEG RX15| B o, PCIE TBT D2R P<0> ame oo - [PPCPU_MEM VREFDQ B BG4 | | oor vrern) P K47 CPU_THERVD P gy s o2
s =FDI _DATA P<6> V3 |Fpi1_Tx2 é a - M N_LI NE_W DTH=0. 3 nm NC)%SE %)(NC
» m—=EDl _DATA_P<7> 26 [FDi 1 TX3 - g PEG TXO* |;A22 PE D > o0 \"/"C'L\‘;ZZEC‘_(EV‘;E\TI"’:"- 2 m chm D Me—<NC
u PEG_TX1*|5B23 NC PEG R2D CN<1> . =0. \ NG
=FDl _FSYNC<0> A |epio_rsvne 2|8 PEG Tx2* |sCL8 NC_PEG R2D_CN<2> oo NCX—E35, H120xNC
s =FDI _FSYNC<1> AA2 [ED] 1_FSYNC % PEG TX3*|yD21 NC PEG R2D CN<3> s 03 NCXT23 JZ—XNC
e - & PEG Txa* |2B19 NC_PEG R2D_CN<4> oo NCX—oE22] 2 —XNC
oa 10 0 DL | NT - "9 |FDI_INT PEG TX5* |5E20 NC PEG R2D CN<5> B NCx——-+ F——XNC
- 9 PEG Tx6* [oALd NC_PEG R2D_CN<6> . PGP MM VREEDO A VSHE=TT iremer | [o81 CPU_THERMD_ N (s =
* mm_=FDl _LSYNC<0> 283 [FDi 1 Lsvne PEG TX7* DLl g NC PEG R2D CN<7> = ® =3 HE——xNC
. =FDl _LSYNC<1> ABT |FDi 0_LSYNC PEG Tx8* |,B15 PE_1F_R2D > o0 m”—“ ﬁ—‘” DTH:g-z m NCx—=— o xNC
— PEG TX9* |\E16 NC PE 1F R2D CN<1> o N_NECK_W DTH=0. 2 nm NC: NG
NGYc Y I— PEG TX10* )13 g NG PE 1F_R2D ON<2> ... VOLTAGE=0. 75V NCx—2E ] [e o
NCx—AFIAEDP_TX1* PEG TX11* |5AL0 PE_1F D > 8 03 ’\K:XWQ WXNC
NCx—AECHEDP_Tx2* PEG Tx12*|5B11 PCl E_ TBT R2D C N<3> 876 67 NCXTlg F(NC
NC>(—AmC EDP_TX3* PEG_TX13* [,D9 PCl E_TBT _R2D C N<2> o 76 87 NC)T15 DG—)(NC
E PEG_TX14* [5B7 PClE TBT R2D C N<1> o 76 87 NCXT13 CS—ZXNC
A4 |EDP TXO0 PEG TX15* |JE12 PCl E TBT R2D C N<O> 76 87 NCX———— ——-xNC
o 33 93 33 1 5, EPLV0S §0 YOOI © N A2 Jeop T x o N R o e
NOx—AF7 |Epp_Tx2 7 PEG Tx0|_C22 NC PEG R2D_CP<0> s 9 BCl4 B53
R1031'| |'R1030 Neox—A8 [epp_Txa 2 PEG Txa| D23 NC PEG R2D CP<1> oo NOx—24 222 5(NC
10K 24.9 a PEG Tx2| A8 PE D_CP<2> 5 03 — —xNC
v 2Bl i,é‘jlgy NCx—2E4 |epp_aux E PEG TXa| B2L NC PEG R2D_CP<3>
2012 2402 NCx—AEZ{EDP_AUX* ol PEG Txa| D19 g NC PEG R2D CP<4> /oy ss
PLACE_NEAR-UI000. AB1: 12, 7m) Q PEG Tx5| F21 PE D <5> s o3
CPU_EDP_COWVP - ~BL |EDP_I cOvPO w PEG Txs| C14 - NC PEG R2D CP<6> oo © %
1 2 |EDP_COVPI O PEG Tx7| B17 NC PEG R2D CP<7> 503
PEG Txg| D15 g NC PE 1F R2D CP<0> mmysss
PU DP_INT_ I G HPD L - AEBIEDP_HPD* PEG Txo| F17 NC PE _1F R2D CP<1> 6 03
PEG Tx10| B13 NC PE _1F R2D CP<2> o 03
PEG Tx11| CLO NC PE_1F R2D_CP<3> 50
PEG Tx12| D11 PCl E TBT R2D C P<3> o 76 87
PEG Tx13| B9 PCl E TBT D P<2> 5 76 87
PEG Tx14| D7 PCIE TBT R2D C P<i1> 5 76 87
PEG Tx15| F13 g PCIE TBT R2D C P<0> sy s 70 o
8s 24 10 _CPU_CFGL7> 8a 20 10 CPU_CFG<16>
a4 24 10 _CPU_CFG<6> aa 20 10 CPU_CFG<3>
a4 24 10 _CPU_CFG<5> aa 20 10 CPU_CFG<1>
84 24 10 _CPU_CFG<4> 84
NOSTUFF | PEG 2x8H NoSTUFF| NOSTURF NOSTUFF| NosTURE PART NUMVBER | QTY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON
R_‘]_Oé!l.-él R_‘]_()4:“6<1 R1041?(1 R_‘]_O%%l R_‘]_()4:“9<1 33754167 1 |G, CPU.1 VB, QBCB, ES2, 00, 1. 8, 45W 4+2, 0. 9, 6M BGA U1000 CRI Tl CAL CPU: | VB_4P2_1G8_ES2
1 28% 1 28% 1 28% u 28\% I 28\% 33754168 1 1C,CPU, | VB, QBCB, ES2, C0, 2. 3, 45W 4+2, 1. 05, 8M BGA u1000 CRI TI CAL CPU: | VB_4P2_2G3_ES2
201, 201, 201, 201, 201,
1 T
- = CPU DM / PEG FDI / RSVD
CPU_CFG<4> should be pul | ed down to enabl e EDP These can be Placed close to J2500 and Only for debug access .-4.. W
le Inc. =
T T 3,
\
' CFG [ 7] :PEG DEFER TRAI NI NG 1 = (DEFAULT) | MVEDI ATELY AFTER xxRESETB 0 = WAIT FOR BI O5 .
1 CFG [ 6: 5] :PCIE BI FURCATI ON 11 = 1 X16 ( DEFAULT) 10 = 2 X8 01 = RSVD 00 = X8, X4, X4 ! NOTI CE OF PROPRI ETARY PROPERTY:
, CFG [4] :eDP ENABLE/ DI SABLE 1 = DISABLED 0 = ENABLED ! B ER LN SATALNED HEREI N S THE
' CFG [3] :PCIE x4 LANE REVERSAL 1 = NORNVAL OPERATI ON 0 = LANES REVERSED ' TTET%CB&?S"\?F?AIANG?IVEHEISS TO TFAIIEE;FG]I;\‘ONO:’R\EI ENcE 10 G: 500
, CFG [2] :PCIE x16 LANE REVERSAL 1 = NORMAL CPERATION 0 = LANES REVERSED ' || NOT TO REPRODUCE OR OCPY I T
______________________________________________________________ J 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
IV ALL RI GHTS RESERVED
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PP1VO5_S0_VCC O

51 48 40 24 15 14 13 11 10 7
78 72 89 64

51 48 40 24 15 14 13 11 10 7
78 72 69 64

PP1V05_S0_VCC O

1513 PP1IVO5_S0_VCCQ

'R1140
1K

Unused eDP CLK

'R1141
1K

5%

%ZOW
2201

U1000
I VY- BRI DGE
BGA DPLL_REF_CLK AJ4 - DPLL_REF_CLKP
(2 OF 11) ppiL ReF aLke|pAI2 ; DPLL_REF_CLKN
OVl T_TABLE
BCLK_I TH_K63 - | TPCPU_CLK100M P 17 e
g BOLK_| TP+ |65 . I TPCPU_CLK100M N ¢ +7 56
3 BOLK_D5 DM _CLK100M CPU_P -
. BOLK 08 ‘ DM _CLKI00M CPU N erm e
% o PROY*|262 - XDP_CPU_PRDY_L oD 20 o =
E am PREQHHES - XDP_CPU_PREQ L am o s
(e Tkl 358 - XDP_CPU TCK I 24 26 84
aey TS - XDP_CPU_TMS o 2+ 20 5
E z am TRST|oH63 - XDP_CPU TRST_L am = = o
o
3 (R TDI |_K61 - XDP_CPU_TDI Q] 20 26 54
g 2 1od K59 > XDP_CPU_TDO D 2 26 o
=
DBR* [ H61 XDP_DBRESET_L 2027 00 07
wmy  BPND* 052 - XDP_BPM L<0> oo e
o oro BPML D01 e XDP_BPM L<1> oS 7 o
2 (ry  BPMRXIES2 - XDP_BPM L<2> =
= am  BPVB*|OFE3 - XDP_BPM L<3> D w0 o
E o BRI D59 - XDP_BPM L<4> S o o
o BPNEHFOL e XDP_BPM L<5> G e
om BPVG S e XDP_BPM L<6> G 0 o
(ry BPMP*[RGB0 - XDP_BPM L<7> =

NOSTURF  NOSTUFF NOSTUFF
1R1101 R11()19<1 15Ri’l_104 1|1?|2_102
68 1/ 20 %"15\9 2/%0w
g i,gzlﬁ‘,é\’ 2013 2402 2201
2402 NCx—B294PROC_DETECT*
o 20 T} CPU PROC SEL_L - AHY|PROC_SELECT*
R1103
o 69 20 47y CPU_PROCHOT L 2 P8 1 o a7 s qom—CPU_CATERR L - HE3 |caTERR:
5%
18 84 48 47 20 CPU_PECI Py F53
o1 0 40 20 18 10 12 12 10 - PPLVO5_SO_VOCI O b b¥ 0 7 0CES PECH
BHBL
R1126" CPU PROCHOT R L Py H5 1 PROCHOT*
%17%3, o 15 20 o PM_THRMIRI P_L - FS1qTHERMIRI P*
bk, R1125
7 D PLT RST_CPU BUFlL 2\/\/‘\% 1 PLT RESET LS1Vi1i L - KS1{RESET*
1oy
1Py o 10 [ PM_SYNC - K52 | syne
os 21 20 ry—CPYU_PWRGD - 60 | UNCOREPWRGOOD
PM MEM PVWRGD R - AY25 S\ DRAMPWROK
» q@op—CPU_MEM RESET L - BE24{SM_DRANRST*
CPU _DDR VREF - BJ44 |sm VREF
ss CPU_SM RCOVP<0> - BJ46 |sM RooVPO
2 CPU_SM RCOVP<1> - BGA6 |sm RoOMPL
R1121 sa CPU_SM RCOVP<2> - BF45 |sM RoowvP2
o 20 10 prmy—PM_VEM PVRGD 2 3304
1% R1112|'R1113|'R1114
R1120 and R1121 are Intel recommended val ues Mifl)%\év 05. 5 29)0 . i R1111
PLACE_ NEAR-UL0D0. AYZ5:51. 562 gy oo e a2 m 10K
8 -2L SA:lswuzinumoo AY11: 157nm
oo s 32 a1 20 10 16 1 7_PPL 462"
o1130° P aT—— |
1K PLAGE_NEAR-UL000. B046: 12. 7 =
PLACE_NEAR=U1000. BJ44: 2. 54mm 1 9%
zb}zévz

R1131% Ji C1130
PLACE_NEAR=UL00O. BJ44: 2. 54mm 11550 (})g.%;)lu;:
kb, f 15

PLACE_NEAR=U1000. BJ44: 2. 54rm

PR T e

CPU CLOCK/ M SC/ JTAG
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o5 oy VEM A DQ<O> gy, ~ ALG|
8s 29@%“4"8
o oy VEM A DQ<2> o g, ~ APT)
o5 0@y VEM A DQS3> gy, ~ AVG
o 0@y VEM A DQ<4> oy, ~— AKT|
o oq@yVEM A DQ<5> g g, ~ ALLO|
o5 0@y VEM A DQ<6> g g, ~ ANIO|
o 0@y VEM A DOS7> g, AW
o oy VEM A DQ<8> o g,  ARIO|
s 0@y VEM A DOSO> oy ARSI
o oy VEM A DO<10> o g, ~— AV7)
o oy VEM A DO<11> o g — AYS
85 29@_Nﬂ/|_ﬁ_&“¢
os oy VEM A DQ<13> o g ARG
o5 0@y VEM A DO14> o g AV
o 0@y VEM A DQ<15> oy ~ ATO
o oy VEM A DO<16> o g, ~ BAG|
o5 0@y VEM A DO17> oy  BA8|
o 0@y VEM A DQ<18> oy — BGS|
o oy VEM A DO<19> o g A9
55 29T MEM A DQ<20> o=t A8

o oy VEM A DQ<21> o g  BB7
o oy VEM A DQ<22> o g  BOB|
o 0@y VEM A DQ<23> gy ~ BE4|
o oy VEM A DQ<24> o g  AN2)
o 0@y VEM A DQ<25> o g, ~ AVIL
o 0@y VEM A DQ<26> o g  BBIL|
o 0@y VEM A DQ27> o g  BAIZ)
o 0@y VEM A DQ<28> o g  BES|
o 0@y VEM A DQ<29> o g,  BAIO|
o 0y VEM A DQ<30> o g,  BDLL|
os 0@y VEM A DQ<31> oy  BEIZ]
o oq@yVEM A DQ<32> o g,  BB49)
0 oy VEM A DQ<33> o g ~ AY49|
o 0@y VEM A DQ<34> oy  BES2]
o oy VEM A DQ<35> o g,  BOGL
o5 0@y VEM A DQ<36> g g, ~ BD49)
o 0@y VEM A DQ<37> o g,  BEAS|
o oy VEM A DQ<38> o g,  BAS2)
o 0@y VEM A DQ<39> o g, ~ AYSL
o 0@y VEM A DQ<40> o g, ~ BC54)
o oy VEM A DQ<4l> o g  AY53)
s 0@y VEM A DQA2> oy — AVE4]
o oq@yVEM A DQ<43> o g,  AYS5)
o5 293 CBD) MEM A DQ<44> o g BD53

os 20y VEM A DQSA5> gy  BBS3|
o o VEM A DO<A6> oo BESO

o5 0@y VEM A DQA7> o g,  BAS6)
o 0@y VEM A DQ<48> o g,  BD67|
o oy VEM A DQ<49> o g,  BF6L
o5 2B NMVEM A _DQ<50> -— BAGO

o 0@y VEM A DQ<51> oy,  BB6L
85 zamw
85 za@w
o oy VEM A DQ<54> o g,  BB59)
85 zamw
85 29®w
o oy VEM A DO57> o g, ~ AY59
o 0@y VEM A DO<58> o g,  ALGO|
o 0@y VEM A DO<59> o g, ~ APGL|
o oy VEM A DO<60> o g, ~ AVEO0]
o5 0@y VEM A DO<61> o g,  AY57|
o5 2B MEM A DQ<62> = AN60

o oy VEM A DO<63> o g  ARGO0|
ooy MEMA BA<O> o eass]
o0 @m—NEM A BA<1l> o, =  BC38
w0 o MEM A BA<2> o, =~ BBIO|
5 50 MEM A _CAS L BE44

oo oy MEMA RAS | o ees]
85 30 (OO} MEM A VE L * BA44]

838434888888

Cegeeegeeege

\g\g\g\g\
BEEEE

\g\g\g
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EEE
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U1000

SA_CLKO!
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SA_CKEQ!

OM T_TABLE

MEMORY CHANNEL A

SA_CLK1
SA_CLK1*

SA_CKEL

SA_Cso*
SA_Cs1*

SA_QDTO!
SA_CDT1!

SA_DQs0*

BB31 MEM A _CLK_P<0> 30 85
BA32 M A K_N<0O> 30 85
BC18 * MEM A_CKE<0> oo o 8
AVB4 MEM A _CLK P<1> a0 85
AY33 * MEM A CLK N<1> oo 0 o
BD17 " NMVEM A CKE<1> ooy o 8
BD41 MEM A CS L<0> 30 85
BD45 > MEM A CS L<1> oo o 8
BB41 NMEM A _ODT<0> 30 85
BC46 . MEM A_ODT<1> oo o o
ANS MEM A N<0> 29 85
AUB MEM A N<1> 29 85
BCB MEM A N<2> 29 85
BD9 MEM A N<3> 29 85
BC50 MEM A N<4> 20 85
BB55 MEM A N<5> 29 65
BD59 NEM A N<6> 29 30
HAUE0 —> NMVEM A_DQS_N<7> B 2 55
AN o— NVEM A _DQOS _P<0> CED 2 55
AUB o= VEM A DQS P<1> CBD 2
BD5 o—0 NVEM A _DQOS P<2> CED 20 5
BCLO gy VEM A DQS P<3> gD =
BESL NVEM A _DQOS P<4> D > &
BO55  qugp VEM A DQS P<5> o =
BO6L gy NMEM A DS P<6> 2 20
AVEL MEM A _DQS_P<7> CBD 2 5
BD27 > MVEM A_A<0> @ o 8
BA28 * NEM A A<1> ooy 20 8
BB27 . NEM A A<2> oo 20 8
ARG > MEM A_A<3> oo 0 o
BB23 h NEM A _A<4> oo o o
BA24 MEM A_A<5> 30 85
AY21 NEM A _A<6> 30 85
BD21 NEM A A<7> 30 85
BC22 NMEM A _A<8> 30 85
BB21 MEM A A<9> 30 85
AVBS MEM A_A<10> a0 85
AVR2 M A A<11> 30 85
BA20 MVEM A A<12> 30 85
BB45 . MVEM A _A<13> oo o 8
BE20 NVEM A _A<14> 30 85
AWL8 * MEM A_A<15> oo o o

teknisi-indonesia

)
<

85 29T DQ<0> P AL4
85 29@&_-Lﬁ—AK3

85 29, P3

<
-
\

85 29,

AL2

85 29,

85 29,

Al

)

85 29,

85 29,

>

85 29
85 29
10>
11>
12> \V2

85 29
85 29
85 29
85 29
85 29
15> B
16>

85 29, 17> Bl

o5 29T DQ<18> =0 BF11
85 29 B DQ<19> o= BJ10
85 29@—L~—BCA
85 29, BH7
85 29 DQ<22> o= BH11
o5 2By IVEI DQ<23 - BGLO
85 29 B DQ<24> = BJ14
85 29 DQ<25> =0 BGL4
o5 29T DQ<26> =0 BF17
85 29 DQ<27> = BJ18
a5 20 28> BF13
o5 29T DQ<29> =0 BH13
85 20 B DQ<30> - BHL7
85 29 B DQO< PN BG18

31 29,

85 29, BF47

m

85 29,

85 29,

u
4

ARRERRRRRERBRBR
LR ERERER
RIERIE[Z|B 2[5 |3 2 35K IR 3

B3

AERRERRRRERRREE
SRR ERERIRE

85 QQM

vs 20mry—VE DO<35> qup BG50

55 29T ME DQ<36> gy BF49

o5 293 (FD> VEI DQ<37> Pl BHA7

85 29 ME 38> BF53

8s 20 IVEI 39> BJ50
VEI

o5 23T DQ<40> o= BF55
85 29 B DQ<41> = BH55
85 29 B DQ<42> o=t BJ58

B3

85 EQEW—M“—
85 EQEW—Mﬁﬂ
85 QQM
85 EQEW—Mﬁﬂ
o5 2B ME DORAT> gy BF59
55 20gry—VE DQ<48> oy BA64
85 29 ME 49> BC62
s 20¢By—VE DO<50> gy AUB2

51> AV
52>

85 29,

85 29,

%F

o1 [or
N
21

85 29,

w ogery NEM B DOS54> @™ Aea]

85 29,

BEE

v
>
3
g

5
:

85 29,

85 29, 57>

85 29@—L“ﬂ
85 20 B DQ<59> e AMBS
85 29®—&“—M‘52
85 29, 61> AT63
85 29 DQ<62> o= AL62
85 29 DQ<63> e AMB3

BA<0>

AREREE

M A S A A A A G A Y A S G A A A A Y Y Y A A Y Y e Y Y Y Y

BJ38

85 31

B3

85 31
85 31 (OO} VEI > AY29

85 31 (OO} ® BHSS:J

BG38§

0 |30
s
N [
v |V
@
8
~

3o
<<

SB_DQ0

SB |
SB_D@B

SB_DQt

SB_D®B

SB_DQB

SB_DQ7

SB_DGB

SB_D®

SB_DQL0
SB_DQL1
SB_DQ12
SB_DQ13
SB_DQL4
SB_DQL5
SB_DQL6
SB_DQL7
SB_DQ18
SB_DQL9
SB_DQ2O
SB_DQR1
SB_DQ@2
SB_DQR3
SB_DQR4
SB_DQR5
SB_DQR6
SB_DQR7
SB_DQRs
SB_DQR9
SB_DQ30
SB_DQB1
SB_DQB2
SB_DQ33
SB_DQB4
SB_DQB5
SB_DQ36
SB_DQB7
SB_DQ38
SB_DQ39
SB_DQ10
SB_DQ41
SB_DQ42
SB_DQ3
SB_DQ44
SB_DQI5
SB_DQ16
SB_DQ47
SB_DQ18
SB_DQ19
SB_DQ50
SB_DQ51
SB_DGB2
SB_DQ53
SB_DQB4
SB_DQ65
SB_DQ56
SB_DQB7
SB_DQE8
SB_DQ59
SB_DQ60
SB_DQ61
SB_DQ62
SB_DQ63

SB_BSO
SB_BS1
SB_BS2

SB_CAS*

00000 100 (0000 |00 {0 {00 {00 00 10 {00 100 (0O 100 {00 00 {0 00 {09 00 100 |00 100 {0 100 {00 00 {0 100 {09 00 100 {00 100 {0 100 {09 00 {0 {00 {09 100 100 |00 {00 {00 100 {09 00 (0O |00 {09 00 100 |00 {00 (0O 100 {09 100 (0O |00 {09 00 100 |00 (00 (00

i

wuqmNEMB RASL o,  BG3§
ssai@——‘.—BF‘%g

)
<

SB_W\E*

U1000

SB_CLKO!

1 VY- BRI DGE sB_cCLKO*
BGA
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SB_CKEQ!

OM T_TABLE

MEMORY CHANNEL B

SB_CLK1!
SB_CLK1*

SB_CKEL

SB_Cso0*
SB_Cs1*

SB_ODTO
SB_ODT1

SB_DQs0*
SB_DQs1*
SB_DQs2*
SB_DQs3*
SB_DQs4*
SB_DQS5*
SB_DQS6*
SB_DQST*

SB_DQS0
SB_DQS1
SB_DQs2
SB_DQs3
SB_DQs4
SB_DQs5
SB_DQs6
SB_DQs7

SB_MAO
SB_MAL
SB_MA2
SB_MA3
SB_MA4
SB_MAS
SB_MAG
SB_MA7
SB_MA8
SB_MA9
SB_MA10
SB_MAL1
SB_MA12
SB_MA13
SB_MAL4
SB_MA1S

BF33 MEM B_CLK_P<0> a1 es
BH33 M B K_N<0> a1 8s
BD25 > MEM B_CKE<0> oo s s
BF37 MEM B_CLK P<1> a1 8s
BH37 > MEM B_CLK N<1> o s s
BJ26 . MEM B_CKE<1> oo s s
BE40 MVEM B_CS_L<0> a1 8s
BH41 . MEM B_CS L<1> o s s
B&42 MEM B_ODT<0> a1 8s
BH45 > MVEM B_ODT<1> oo s s
ANA VEM B N<O> 29 85
AV MEM B N<1> 20 85
BHY MEM B N<2> 20 85
BF15 VEM B N<3> 29 85
BF51 MEM B N<4> 29 85
BH57 MEM B N<5> 29 85
AY63 MEM B N<6> 29 31 85
DANG2 g NEM B DQS N<7> 2905
AN2 o= VEM B DOS P<0> ao
AWM — NVEM B_DQOS P<1> D 2 5
BF9 MEM B P<2> 20 85
BHIS gy VEM B_DOS P<3> am R
BH5L ey NVEM B_DQOS P<4> D >
BFS7 s MEM B_DQS_P<5> CED 20 55
AYEE gy VEM B DQS P<6> CBD> 29 31 55
AN64 MEM B P<7> 20 85
BF31 > VEM B_A<0> @ o e
BH31 > MEM B_A<1> oo 5 o
BB37 . MEM B_A<2> o 5 o
BC34 > NMEM B_A<3> o s s
BF27 . NMVEM B_A<4> oo 31 65
BB33 > MEM B_A<5> o s s
BH27 NMVEM B_A<6> a1 8s
BG30 MEM B_A<7> a1 8s
BH29 MEM B_A<8> a1 es
BF29 NMEM B_A<9> a1 8s
AY37 VEM B_A<10> a1 8s
BJ30 M B_A<11> a1 8s
AVBO MEM B _A<12> a1 8s
BA40 > MEM B_A<13> oo s s
BB29 MEM B_A<14> a1 8s
BE28 . NVEM B_A<15> oo s s
SYNC_DATE=06/ 15/ 2010
lacammn=
CPU DDR3 | NTERFACES
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o1 40 40 26 15 14 13 11 10 7 PP1VO5_SO_VCCI

78 72 69 64

o+ s ary-CPU_VI DSOUT

s 00 qom—CPU_VI DSCLK

PLACE_NEAR=R1310. 1: 2. 54mm

'R1300
75

o
2 2

402/ 16

'R1302

1300 ace_near-u1000. As0: 2. S4mm
1%

AL

31 . CPU VI DSOUT R

2
SWF- LF

402/ 16 sF-LF  «CPU VI DSCLK R

RERSR

2
2
1
2
0
3

402/ 16W saF-LE __ «CPU VIDALERT L|R

s o0 [y CPU_VI DALE

1107 _PP1IVOS_S0_VCCI O

64 51 48 ==

PPVCORE_S04CPU

40 24 15 14 13
78 72 69

70 51 15 13 7

YV

ss 5116 13 7 PPVCCSA SO CPL

PLACE_NEAR=U1000. B51: 38mm

n e PPVAXG SO CPU

PLACE_NEAR=U1000 [AWL0: 50. 8mm

NOSTUFF

'R1362
100

s < e

e s 5 o
]
e
2402

PLACE_NEAR=U1000. F49: 50. 8mm

66 51 16 13 7

PPVCCSA_SO_CPU

w7

7051 15 13 7
e —
PR3V SO %5650 5% o
— st Or e S St
e
R1320" mlup for 0
5%
1/ 16W
MF- LF
4022

W2

Uiz

Ul5

U12

T16

T11

NOSTUFF NOSTUFF

5

'R1370

B51 |

CPU_VCCSA VI D<0>

AE10

R1364*
49. o9 409. 9 1000
1/ 20 5w § { Qlﬁ‘,é" o4 66
201, 2201 2 84 66 (OOT}

CPU _VCCSA VI D<1>

AGLO

CPU VCCSENSE P

CPU VCCSENSE N

CPU_AXG SENSE_P

F49

CPU_AXG SENSE_N

E50

CPU VCC| OSENSE_P

AWL0

AUL0

PLACE_NEAR=U1000. ESO0: 50. 8mm

'R1367
100

o
2 2

NOSTUFF

PLACE_NEAR=U1000. A46: 50. 8mm
NOSTUFF
R13 % 1t

1
4%
HFZt

69
B,

PLACE_NEAR=U1000. AUL0: 50. 8mm

CPU VCClI OSENSE N

TP_CPU VDDOSENSEH

AY19

AW20

TP_CPU VDDQSENSE]

CPU_VCCSA SENSE

2

TP_CPU DI E _SENSE

CPU_VCC VAL SENSF |

2o

CPU_VCC VAL SENSF |

CPU_AXG VAl SENSF |

2o

NOSTUFF
'R1371
49.9

2201

NOTE: Intel validation sense |ines per doc 439028 revl.O

HR_PPDG sections 6.2.1 and 6.3.1

CPU_AXG VAl SENSF |

R1314*
10K
1/ 12%

MF-LE
402,

(A SN & SR SN BNE X SR A 2NE & B & 2R & | %ﬂﬂ

U1000 vca o se| A8 CPU VCCI O SEL
| VY- BRI DGE
BGA AV23 PP1V5_S3 CPU VCCDQ
(9 OF 11) AT23
OM T_TABLE VCDDO[ AP23
AL23
AKE5 715
VCCPLL[ EAKB3
AK61
VCCSA
Av21 PP1VO5 SO VCCQ s
AT21
VCCPQE| [ aP21
AL21
BJ60
BJ6
BH61
VI DSOUT BHS
VI DSCLK BE64
VI DALERT* BE2
BD65
\VCCSA_VI DO BDL
VCCSA VI DL F65
P vss NCTF| [ F1
VCC_SENSE E64
VSS_SENSE E2
B61
VAXG_SENSE BS
VSSAXG_SENSE A60
A6
\VCCl O_SENSE 1
VSS_SENSE_VCCl O DC_TEST_A4| A4 TP _DC TEST A4 =
DC_TEST_A62| A62 TP_DC TEST_A62
\VDDQ_SENSE DC_TEST_Aea| A64  DC TEST B63 A64
\VSS_SENSE_VDDQ DC_TEST B3|_B3 DC TEST B3 &2 |
DC_TEST_B63|_B63 J
VCCSA_SENSE DC_TEST_B65| B65 DC TEST B65 C64
DC_TEST_BF1| BF1 TP_DC TEST_ BF1
\VCC_DI E_SENSE DC_TEST_BFes| BF65 TP DC TEST BF65
DC_TEST_BG2| B&Z DC TEST BH1 BQ&2
\VCC_VAL_SENSE DC_TEST Bas4| B®4 DC TEST BGB4_BHE5 |
VSS_VAL_SENSE DC_TEST_BH1| BHL |
DC_TEST_BH3| _BH3 DC TEST BH3 BJ2
VAXG_VAL_SENSE DC_TEST_BHe3| BH63 DC TEST BJ64_BH63
VSSAXG VAL_SENSE DC_TEST_BH65[ BH6S
DC_TEST_BJ2| BJ2
DC_TEST_BJ4| BJ4 TP_DC TEST BJ4
DC TEST BJ62| BI62 TP DC TEST BJ62
DC_TEST_BJ64| BJ64
DC_TEST_c2| &
DC_TEST_cCs4| 64
DC_TEST_D1| DL TP_DC TEST_ D1
DC_TEST_Des| D65 TP_DC TEST D65

PPVCORE_SO_CPU

PPVCORE_SO_CPU

R46 uU1000 H35
R42 1 VY- BRI DGE H31
R40 BGA H29
R36 (6 OF 11) H25
R34 CORE POVER 4
29 OM T_TABLE 0
R27 38
R23 G34
R21 G32
N45 a8
N43 26
N39 F45
N37 F43
N33 FA41l
N30 F37
N26 F35
N24 F31
N20 F29
M6 F25
M2 E44
M0 E40
VB6 E38
B4 E34
M9 E32
Me7 E28
V3 E26
M1 D45
L44 | | vee vod | D43
L40 D41
L38 D37
L34 D35
L32 D31
L28 D29
L26 a4
L22 40
K45 C38
K43 c34
K41l C32
K37 c28
K35 26
K31 B45
K29 B43
K25 B41
Ja4a B37
J40 B35
J38 B31
J34 B29
J32 A44
J28 A40
J26 A38
H45 A34
H43 A32
HA1 A28
H37 A26
SYNC MASTER=K92 M.B
LA e
CPU POVNER
o anemN s
Appl e I nc. SCH_NUM>

713 15 51 70

SYNC _DATE=08/ 03/ 201d
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\ES

U1000
I VY- BRI DGE
BGA

(10 OF 11+
OV T_TABLE

VSS|

AWL6

AV65

AGL2

AV63

AF65

AV59

AF63

AV57

AF61

AV50

AF11

AV44

AF9

AV38

AF5

AV31

AES57

AV25

ADL6

AV19

AD14

AD7

AD3

ADL

ACB4

AC62

AC60

AC57

AB11

AB9

ABS

AA57

AA15

AA12

Y65

Y63

Y61

Y7

Y3

Y1

V1ie

Vvi4

Vil

P11

AL57

AL50

AL44

AL38

AL31

AL25

AL19

AK16

AK14

AK11

AK9

AKS

AJ64

AJ62

AJBO

AJ57

AH7

AH3

AGE7

AGL7

AGL5

VSs

U1000
I VY- BRI DGE
BGA
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OV T_TABLE

VSS|

IVAXG

L20

L16

L12

L8

K39

K33

K27

K1

364

J60 71 51 16 13 7 PPVAXG_S0_CPU

356

352 AHB5
348 AH63
346 AHG1
342 AH58
336 AH56
330 AGB4
324 AG52
322 AGB0
J18 AF58
J14 AF56
J10 AE64
36 AE62
H39 AE60
H33 AD65
H27 AD63
H3 AD61
62 AD58
58 AD56
54 AB6S
G50 AB63
46 ABG1
42 AB58
36 AB56
&30 AAG4
@4 AAG2
@0 AABO
GL6 Y58
Gl2 Y56
[ 64
F39 62
F33 V60
F27 V65
E60 V63
E56 V61
E52 V58
E48 V56
E46 T65
E42 T63
E36 T61
E30 T58
E24 156
E22 R64
E18 R62
El4 R60
E10 RS5
E6 R53
E4 R48
D63 N64
D39 N62
D33 N60
D27 NS8
cs8 NS6
54 N52
c50 N49
c46 MB5
c42 VB3
36 MB1
c30 VB9
c20 MBS
c16 VB3
c12 Va8
[ L56
B39 L52
B33 L48
B27

A56

A52

A42

A36

A30

A24

A20

AL6

AL2

A8

U1000
I VY- BRI DGE
BGA
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OM T_TABLE

GRAPHI C CORE POVER
1 O PONER DDR3

vDDQ

BJ36

PP1V5_VDDQ CPU

711 16 28 31 32 51 64

BJ28

B&40

BG32

BD47

7
4

BD43

BD39

BD31

BD23

BB35

AY4A7

AY43

AY39

AY35

AY31

AY27

AY23

AV46

AVv42

AV40

AV36

AV34

AV29

AV27

AU45

AU43

AU39

AU37

AU33

AU30

AU26

AU24

AT46

AT42

AT40

AT36

AT34

AT29

AT27

AR4AS

AR43

AR39

AR37

AR33

AR30

AR26

AR24

AP46

AP42

AP40

AP36

AP34

AP29

AP27

AN43

AN39

AN37

AN33

AN30

AN26

AN24

AL46

AL42

AL40

AL36

AL34

AL29

AL27

PP1V05_S0_VCCl O

PP1V05_S0_VCCl O

7 113 14 15 24

e R A

AV55 u1000 AN20
AV53 1 VY- BRI DGE AN18
Av48 BGA AN16
AV17 (7 OF11) AN14
AV15 IO PORER AML1
AV12 OM T_TABLE AL55
AUS8 AL53
AUS6 AL48
AUS2 AL17
AU49 AL15
AU20 AL12
AUL8 AK58
AT55 AK56
AT53 AILT7
AT48 AJ15
AT17 AJ12
AT15| | g o voa d |-AHLE
AT12 AHL4
ARS8 AHL1
AR56 AF16
AR52 AF14
AR49 AE17
AR20 AE15
ARL8 AE12
ARL6 AD11
ARL4 ACL7
AP55 AC15
AP53 ACL2
AP48 AB16
AN58 AB14
ANS6 Y16

AN52 Y14

ANA9 Y11

PRCE T

CPU POVER AND GND
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8 7 6 5 4 3 2
CPU VCORE DECOUPLI NG
Intel recommendation: 4x 470uF 4nChm 2x 470uF 4nChm (NOSTUFF), 16x 22uF 0805, 4x 10uF 0603, 20x 1uF 0402, 28x 1uF 0402 ( NOSTUFF)
Appl e | nplementation: 4x 470uF 4nChm 1x 470uF 4nChm (NOSTUFF), 16x 22uF 0603, 4x 10uF 0402, 20x 1uF 0402, 28x 1uF 0201 (NOSTUFF), 4x 22uF 0603 ( NOSTUFF)
PLACEMENT_NOTE ( C1600- C16C7) :
s 7 PPVOORE_SO_CPU lh‘ra‘x'ce' Ton bot t om si de of UL000 )
CRITICAL | CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRI TI CAL
1 C1F600 1 C&F(SOl 1 C&FGOZ 1 C&F603 1 C&F604 1 C&FGOS 1 C&FGOG 1 C&F(SO? 1 C&FGOS 1 C&FGOQ 1 C1F610 1 C1F611 1 C1F612 1 C1F613 1 C1F614 1 C1F615 1 C&F616 1 C1F617 1 C&F618 1 C&F(Slg
Fiﬁi’f T TE T OTE OTE TR OTE TH T T Tigi: S TR TR OTE OTE TR OTE T D
402-1 402-1 402-1 402-1 402-1 402-1 402-1 402-1 402-1 402-1 402-1 402-1 402-1 402-1 402-1 402-1 402-1 402-1 402-1 402-1
, ' ' L
NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF| NOSTUFF | NOSTUFF
1C16A0 |[1C16A1 |[1C16A2 |1CI16A3 |1C16A4 [1C16A5 |1Cl6A6 |[1C16A7 |1Cl6A8 [1CI16A9 |[1C16BO |:1Cl6B1 |1C16B2 |1 Cl16B3 (1Cl6B4 |1Cl6B5 (1C16B6 |1C16B7 |1C16B8 |1 C16B9
A e A e R A A R U
Tes The PEY P OTE PROTE TE ThOPE TR TR Ta PR T T OTE TR OPE [
' NGSTUFF | NOSTUEF | NOSTUEF | NOSTURF | NGSTUFF | NOSTUEF | NCSTURF| NCSTUEF -
1 C&FGCO is C&F6C1 ] C&FGCZ s C&F6C3 1 C&F604 is ClF(:?CE__1 C1F606 1 ClFGC7
2 %."é%/ T, 8% T, %."é%/ T, 6% T, 6% T %.‘%%/ T, 8% T, .‘Hé%/
T 8361 8361 8361 8361 8361 8361 8361 8361
PLACEMENT_NOTE ( C1620- C1623) : =
h‘ré‘xlce“n%zg\r" U1000 on bottom si de
1 1 1 1
_Lgéero :Lgiezlj_%ﬁzz J—%&B
2 gE%M X5R 2 gE%M X5R 2 gE%M X5R —IZ gE%;\/A X5R
0402-1 0402-1 0402-1 0402-1
1
PLACEMENT_NOTE ( C1624- C16D5) : = C
.hrgcé In\e‘s‘r"i nductors on bottom si de.
NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF
1 %}&24 | CéL(JSFZS __1C£L(JSF26 _i(g?g%(:‘»g? | %:‘?%638 | %38}639 | CéL(JSF3O | CéL(JSF31 _iCéL(JSF32 | ClL(JSF33 __1%:3%694 | (%38%695 | (%38%696 is %38}%37 | CéL(JSF38 | CéL(JSF39 | ClL(JSFDO __1C1L(JSFD1 ns (%Zg%GFDZ 1 (%Zg%GFD3
\ T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, T, 6.3V T, 6.3V T, 6.3V \
T b T2 Bftemen o Bilcmmn |7 fgloomn 2 atkomn |7 e Tl T ot T fticone 7 flbcoms r oo e fieoms T fibonn T foeon r oo T gileoms T fiieonn | foeen T foion T oiicne
CPU VCCI O VCCPQ DECOUPLI NG
Intel reconmendation: 2x 330uF, 10x 10uF 0603, 26x 1uF 0402
Appl e | npl ementation: 2x 330uF, 10x 10uF 0603, 26x 1uF 0402
PLACEMENT_NOTE ( C1646- C1671) :
o1 51 48 40 24 14 13 11 10 7 PP1VO5_SO_VCC O Piace (o bot tom si de of U100 . CcPU V! LL DE PLI NG
e CRITICAL | CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITI CAL R1600 B
1C1646 |1C1647 |[1C1648 |1C1649 |1C1650 |[1Cl1651 ([1C1652 ([1C1653 |1Cl654 ([1Cl1655 [1Cl656 [1C1657 |1C1658 PP1VE SO . N PP1VE <O
Ol T TR TE O TE TR TR TR TR TE ¥ T o By S =
—F ®.  PRR. [PE —F ®. [Pm. PRR. PR, PR, PBR. PR, [PRR. |PBR. —F 5.1 A LCL%F%SE C1686, 1%%.9%%7
. % % °
1 S T e T
CRITICAL | CRITICAL | CRITICAL| CRITICAL | CRITICAL | CRITICAL CRITICAL| CRITICAL| CRITICAL| CRITICA CRITICAL| CRITICAL | CRITICAL LACE NeAR-URO00 AGS: 2. 58 1 KO A 1T
1C1659 |1C1660 |[1C1661 |[1Cl662 |1Cl663 |[1Cl664 |1Cl665 ([1Cl666 |1Cl667 |[1Cl668 |1C1l669 |1Cl670 |[1Cl671 =
i/': ::i/': ::i/': ::i/': ::i/': ::i/': ::i/': ::i/': — 1 —— 14 ::i/': — 1 Vs CPU VCCPLL Low pass filter
M, TH, TH, TEL T T OTH. TH. TH. TH OTH TH TH
402-1 402-1 402-1 402-1 402-1 402-1 402-1 402-1 402-1 402-1 402-1 402-1 402-1
e

PLACEMENT_NOTE (C1672- C1681) :
C1681
10UF

hrgcé In\e{a-}" UL000 on bottom si de
liglar2 licrors licaera [sgtars irere liaer7 igteva Jicaero licagmo |s
0% 1R

0 0 9 0 9 0 9 0 9 9
\ \ \ \ \ \ \ \ \ \
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VAXG DECOUPLI NG
Intel reconmendation (section 6.3): 21x 1uF, 6x 10uF, 6x 22uF, 2x 470uF

71 51 14 13 7

CPU VCCSA DECOUPLI NG

Intel recommendation: 1x 330uF, 5x 10uF 0603, 5x 1uF 0402
Appl e | nplenmentation: 1x 330uF, 5x 10uF 0603, 5x 1uF 0402

PLACEMENT_NOTE ( C1758- C1762) :

g ce on gottom side of U1000

64 51 32 31 28 14 11 7

PPVAXG SO CPU PLA&NENT‘-I\J[_I\TE (C1700- C1710)
CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL| CRI TI CAL CRI Tl CAL CRI Tl CAL
1C1700 | C1F701 1 C1F702 1 C&'ZO3 1 C1F704 1 C1F705 1 CEJ_'ZOG 1 C&IZO7 1 C&'ZO8 1 C&'ZOQ 1 C&glo
— 10% — 10% — 10% — 10% — 10% — 1% — 10% — 1% — 10% %
TH, OTH. TE OTH OTE TE TE TE T TE TH
PLACEMENT_NOTE (C1711-C1716) JT_
ITCAL CURITTCUAL CURICTTCUAL CURITTCAL CURITTUAL CURICTTCAL | e
C17 il 1712 _E%JFB _E%JF“L%LPE’_E%J&G L C1770 Lc1771 Lc1772 Lc1773 Lc1774 JiC1775
20% 20% 20% 20% 20% 20% 10PF 10PF 10PF 10PF 10PF 10PF
‘F %Esm ‘F 8eR xsr ‘F 8eR xsr ‘F 8eR xsr ‘F 8l xsr "F 8eR xsr S % S % S % S % S % S %
0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 T ’2\‘5? T ’2\‘5? T ’2\‘5? T ’2\‘5? T ’2\‘5? T ’2\‘5?
PLACEMENT_NOTE ( C1717- C1722) -
CRI TI LI CRITICALI CRI Tl CAL CRI TI CAL | TI CAL TI CAL I
1C1l717 ([+Cl718 |1Cl719 [1Cl72 1C1721 C1722 1C1776 [1Cl777 |1Cl778 1C1779 1C1780 [1C1781
‘?"%/ ‘?"%/ égb” -4 éo%%': -4 éo%%': 207"1, -4 O%SPF O%SPF O%SPF igPF O%SPF O%SPF
—F e z e z dbs e z dbs e z dbs e z dbs e z 201 —F 201 —F 201 —F 20T —F 20T —F 20T
CPU VDDQ VCCDQ DECOUPLI NG
Intel reconmendation: 1x 330uF, 8x 10uF 0603, 10x 1uF 0402
Appl e | nplenentation: 1x 330uF, 8x 10uF 0603, 10x 1uF 0402
PLACEMENT_NOTE ( C1738- C1747) :
PP1VS_VDDQ CPU Isfmce ohﬁé'ottom side of UL000 ) 0 5113 7 _PPVCCSA S0 CPU
CRI T L CRI TI CAL CRI TI CAL CRI TI CAL] CRI TI CAL| CRI TI CAL
C1738 C1739 CEJ_'Z4O 1C LgF741 C&F 1C &343 1 C&'z44 1C1745 |1 C&'z46 1 C&'z47
% % % % % % % % %
TH TE TH ?iggl TH, TH. TE TE TE TE
' ' ' L
1 C1752 _L01 1C1754 |1 C1755

Hrgce close to ULOOO on bottom si de

X5R

C1748

§Eé,i T awT

_L01749_L01750 01U7F51 o
B TR R

Pl ace near inductors on bottom side

CRI TI CAL
G750
20%
2 - B4- SM
Intel recomendation: 1x 10nChn resistor, 1x 1uF 0402
CRI TI CAL
R1700
10,&/(\?/1\/02 . PP1VE_S3_CPU VCCDQ s
% CRI Tl CAlOLTAGE=1,
Yaw L C1757 WAAERwTBres: ¢
~ 1
3851

www.teknisi-indonesia.com

iC1758 iCLJgJSQ L ':760
%
T,

. T4
2- 1 402-1
' <
CRI TI CAL CRI Tl CAl CRI T L CRI TI CAL CRI TI CAL
C1764£ 17 1U766 Ji 1U7F67

1C1763

Th e T T%éiééf o T bt
| 1

SYNC_DATE=05/ 16/ 201
e ———

SYNC_MASTER=LOCAL- J40G.

CPU DECOUPLI NG- | |

<SCH_NUM-| D

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE | V\FCRI\IA | ON_CONTAI NED HEREIN IS THE
ERTY_OF APPL]

PRGPRI Pl
THE F‘CBESSCR AGREES TO THE FClLON NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED

2

<E4LABEL>

17 OF 500




OM T_TABLE OM T_TABLE
2 PCH CLK32K RTCX1 A20 | grex u1800 W0/ LADO| C38 LPC AD R<O> —
= emp——o A RSO> 54
7 PO LK K RTOG Sy b PANTHERPOI NT [For! LA0 228 LB AD R<0> . - PCl E_ENET_D2R N BG34 [ pernn UL800  sweaierr/ cpl aua] E12 SMBUS_PCH_ALERT L .
Qe e NOBI LE a— e o 3 PCI E_ENET_D2R P B934 | perer PANTHERPOI NT e ———
FCBGA Fwe/ LAD2| B3 qg LPC AD R<2> v PP3V3_S0 or PCIE_ENET_ReD C N AV32 MoBl LE swecLiq 04 SMBUS PCH CLK
(1 ¢ 10) Pk, LAcs] C37 LPC_AD R<3> e R R ’ O EEN PETNL FCBGA ® SVBUS_PCH _DATA n
» RTICRESET L g D20 RrcRsT* (I'PY - 1 oo @m-PCLE ENET RRD C P~~~ o A2 |petpr (2 & 10) SVBDATAL = gy SVBUS_PCH DATA  mrysoer
PCH SRTCRST L @2 sarcmer U4/ LFRANE® | D36 LPC FRAMVE R L o 1R(';LK820 o PG E AP DPR N 8534 | e 0
v - d " e — (
OO0 Py LDRE*|E3S TP_LPC DREQD_L %ow wosmm PAE AP DRRP g BF34 pepep 2D SMLOALERT*/ GPI 060| A2 USB EXTB_SEL_XHCI
17 22 =0 5 O A [OOD 17 2
PCH INTRUDER L > 22 | NTRUDER: E O pp oo ces K36 TBT_PWR _EN_PCH 20 zzlél wao@m-PCLE AP RRDCN o BB lpemyp g = °
. _PCH I NTVRVEN L A7 || nrvenen J o o | o qom POE AP RID CP o A32 |perp, = SMoaH D . SMPCHO QK -
i wr PCIE_FW D2R N BG6 | peres smooaTA G2l . D
-1 _HDA BIT CLK R N34 a7 30 PCl E_ FW D2R P BI36 | perp3
v A e e e \_ J
& HDA_BCLK SATAORXI 2NN'; SATA HDD1_D2R N 42 86 a7 30 PC E FWR2D C N AV34_| perng . . c13
SATAORYE SATA HDD1 D2R P . PO E FWRD 5 B4 SML1ALERT*/ PCHHOT* / GPl O74 - USB _EXTD SEL_XHCI o v
o 17 _HDA_SYNC R o— 34| HoA_syNe (1 PD- BOOT) SATAOTXN_AP7 SATA_HDD1_R2D_C m“ :: voqnPAEFWRID CP oo #5% peres T =) SML PCH 1 CLK
VSEL STRAP NOT Fumlgél'fLs(l\:/’OKOﬁRM =1.8v) 110 SATAOTXP|_APS SATA HDD1 R2D C 42 86 NC. BF36 | pera SML1DATA/ GPI O75 ML SML_PCH 1 _DATA 50 87
- SPKR (| PD- PLTRST#) SATALRXN_AMLO SATA HDD? D2R N o ch_iii PERP4 500
w1 HDA RST R L K34 | on e SATALRxP| AVB SATA_HDD2_D2R P 12 oo NCX—gaza FeTe il
h - SATAITXN_APLL ATA_HDD2 D 42 86 NCx—— PETP4 e
o7 =t rmy—HDA_SDI NO 534 | oA sDio (1PD) I saTaITxP| AP0 g, SATA HDD2 R2D C Fepm «2 6 mx% PERNS @) 2 (puiprp) a_akM e
. G34 u - PERP5 —_
NCx—24 | HDA_SDI NL (I PD) SATA2RXN_AD? NCX— 76 o T11
NCX—32 | HDA_SDI N2 (1 PD) SATAZRXPFXNC NC 322 PETRS _nl (1 PUIPD) L DATAL NG
NCx—224 | HDA_SDI N3 (1 PD) saTA2 XN AB L PETPS O oL_RsT1* P10 o\
satA2TXP AH_ \c w2338 | pERNG ]
weo HDA SDOUT R o A36 lpa spO(1PD-BOOT) saTAsR ABS %x_BG% PERPG
NC A6 | peTNg
7 17 o JEL:_cl_; TBE' XNBE 6 | HDA_DOCK_EN/ GPI cB3 Ssﬂgﬁxp%xm NGaCAVES | pereg PEG_A_CLKRQ'/ GPI 047 MO PEGCLKROA L GPIO47
E B2 " XN %
s rmy—ENET_MEDI A_SENSE RDI Vg N2 | hpa pook RSTH/ GPl 013 | <L AT AFL N B340 CLKOUT_PEG A N AB37 NC PCl E_CLK100M PEGAN
[ F———xNC NCX¥———— PERN7 o = === e =
2 - BI40 | perpy CLKOUT PEG A F|_AB38 NC PCI E_CLK100M PEGAP ,,
o7 84 25 20 [T XDP_PCH TCK - 33 | 3TAG TCK (1 PD) ) ssﬁizszXNC PP1VO5 SO PCH , NG AY40 | peTng
e op PoH ThE -~ NG s . R — *BEag] o
87 84 20 24 [T op b - JTAG_TMS (I PU) g SSQTMTX '%XNC 1FI$£C8E§\‘(E)AR‘U18°°- Y11:2.54MM NCx oeas CLKOUT DM _N_AV22 DM _CLK100M CPU N -
7 64 26 24 TA4TXP) AU22
o7 84 25 20 [T CH_TDI - K5 | 3TAG TDI (1 PU) = T(NC ?Z) 2 % =) EES; CLKOUT_DM _P| - DM _CLK100M CPU P oD o
87 84 26 24 XDP_PCH TDO HL | 37AG TDO ) SATASRX =7—XNC 20W X Aves PETNS
e ——— sarasrel e %61 NCXAV38 | pers AML2 NC PCH CLKOUT_DPN
SATASTXNLABS o\ NCx—— akaur_op N AM2 o NC PCH CLKOUT DPN o C
AML3
i} puoion -l e o bOE GLKLOOM ENET N vio | cikaur pp A AM3 07 NC PCH CLKQUT DPP
o7 49 K R T3 | spi_aik Al J v . PCH SATAI o 27 @omPCL E_CLK100M ENET P -39 | cLkouT PG gopCont ol led by PO ECLKRGE#
o a0 Pl R L Y14 | spi_csor SATAI COMPI |_Y10 .+ PCI ECLKRQD_L_GPI O73 92 | po ECLKRQO* / GPI O73 cLki N_Dm _N BF18 PCl E_CLK100M PCH N 1
TP SPI CS1 L L Tilep csiv T CLKI N_DM _p| BE18 PCl E K100M P P 177
- - 7] SATAZRCOVPO_ABL12 o7 20 PCLE_CLK100M FW N AB49 | o KoUT_PCI EIN
o a0 qm—SPL_MOSI_R V41 sPi_wosi (1PD-BOOT) SATA3COVP! | ABL3 » PCH SATA3COVP PLACE_NEAR=UL800. AB12: 2. 54mm o 2 qom—PCl E_CLK100M FW P - CLKOUT PCI E1P 8330
AHL - CLKI N_GN\D1L PCH CLKI N _GNDN1 .
o7 20 [ySPL_M SO - Bl mso(iPy SATAREI A PCH_SATASRBI AS e w01 FW CLKREOQ L M. | por EqLKROL T a1 OL8 K N oo H B30 BCH CLKI N GNDPL
LA NI =U1800. AHL: 2. 54nm - - y
. _NEAR=
SATALED* [, PCH SATALED L - 1R1832 o7 s PCl E_CLK100M AP_N AMB | o koUT Pal E2N
PP3V3_G _RTC 5227 SATAOGP/ GPI cp1| V14 DC2_PCH GPI Q21 _DP_AUXCH | SOL " 1050 v @mPCLE CLKIOOM AP P o AMT7 |qkour_pa E2p ) cLkiN poT_96N 24 o PCH CLK96M DOT_N am
(PATfCP GP aLo P1 DP_DC3_PCH GPl 019 SATARDRVR EN e ggéow - AP CLKREO L V10 | poy EoLKRQR*/ GPI CRO é cLki N_DoT_o6R|_E24 P K96M P o
2201 AP CLKREQL gy VIO L DOT_ 17 87 -
1 1
R182%2K 2R01K803 . _NC PCI E CLK100M EXCARDN Y37 | o kauT_Pal E3N d
R1800*) [*R1801" 28%2 ?é%ow = «» NC PCI E_CLKI00M EXCARDP o Y36 | ol kouT_Pa E3P ki NoATA s PO o KIOOM SATATD o
3308 %2" Al 1M + (o EXCARD_CLKREOQ L 28 | pas currce ol @5 LsaTA AL AC o, PCH CLKIOOM SATA P amyuv o
1/ 23W ow
| RTC RESET L - NC PClI E_CLK100M PE4N a3
201 201 ' PCH SRTCRST L = NG POIE CLKIOOM PEAN o, 22| cLkouT_Pa E4N ReFcLILAIN K95 o POH CLKLAPSM REFOLK iy o
2| |2 PO SRICRST L_ - « NC PCIE CLKIOOM PEAP __n V45 | G kour_pat 4P i 2 LK
PCH | NTVRVEN L . v @m-JTAG DPMUXUC TRST L g 112 | poi ECLKRQY/ GPI (26
B cLKiN_PC LooPBACK S o, PCH CLK33M PCII N am o
C18102 1 1C1803 o v _LPC AD R<O> R1860 33 1,ap,2 LPC AD<0> - « NC_PCI E_CLK100M PE5N V45 | o kouT POl ESN DOES TH S NEED LENGTH NATGH???
5__ 1 /|: oo LPC_AD R<1> RIS61 33 1 5 5% T720W WF 20T | po 1> <D & s NC _PCl E_CI KI00OM PESP - V46 | o KouT_PCl E5P
1% 2 18 Y PG AD R<2- RISED 33 VWV sw Trzow W oT 5 AD<AD<2> B 7 0 o ENET OLKREO L e - xTaLzs IN VAT o  PCH CLK25M X1 am
402-1 402-1 o7 17 _LPC AD R<3> R1863 33 LAAN2 ° LPC AD<3> o 27 3”7 ?IOPIE)-CLFé *T/aef)a:’I o4 XTAL25_outl VA9 TE_P! K25M X2 2 B
O e d i a0 w7 " TE PCH QLIGSM X2 oo
wu LPC FRAVE R L RIB64 83 1,\a72 o% 7200 70T b ERAVE L2 .. NC PCLE CLKL00M PEBN 2842 | o kour PEG B N ot 2 2 10 17+ _PP1VO5_S0_PCH
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— ——  PLACE NEAR=ULSO0! T v 4 87
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o7 27 1+ _HDA_SDOUT R R1813 33 2 HDA SDOUT e - Ya7
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LA e o PEGCGKREQL g TI3 IpoECLKRG/ GPIOIS
PP3V3_TBT O NOSTURE - PCLE_CLK100M TBT N V8 | & our parEnn PSRN/ GPI o4 K43 g NC PCH GPI Gb4_CLKQUTFLEX0 s,
| o 7e PCI E_CLK100M TBT P V37 | ckauT ol E7P 9
R1876 10K 1,,p 2 ITAG TBT TVE R1840 Q= S - ﬁj CLKQUTELEXL/ GPI 065|_F47 NC PCH GPI 085_CLKOUTFLEX1
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OM T_TABLE
H5 [vss U1800 Vs AK38
AAL7 |5 PANTHERPO NT oo AK4
A2 |\ss MBI LE vss| AK42
AR3 |yss FCBGA vss| AK46
AA33 s (9 OF 10) vss| AK8
AR34 |\ss vss vss| ALL6
ABLL |yss vss| ALL7
AB14 |\ss vss| ALL9
AB39 |yss vssl AL2
ABZ |\ss vss| AL21
ABA3 |yss vss| AL23
AB5 |vss vss| AL26
AB7 |vss vss| AL27
ACI9 |yss vss| AL3L
AC2 |yss vss| AL33
ACT |yss vss| AL34
AC24 |yss vss| AL48
AC33 |yss vas| AMLL
AC34 |\ss vss| AMLA
ACAB |yss vss| AVB6
ADLO |yss vss| AMB9
ADLT |\sg vss| AME3
ADLZ |yss vss| AMA5
ADL3 |yss vss| AVEG
ADLY |yss vss| AM
AD24|\ss vss| A2
AD26 |yss vss| AN29
AD27 |yss vss| ANB
AD33 |yss vss| AN31
ADBA |\/ss vss| APL2
AD36 |yss vss| AP19
ADB7 |yss vss| AP28
AD38 |\ss vss| AP30
AD39 |yss vss| AP32
ADA |\ss vss| AP38
ADA0 |yss vss| AP4
ADAZ |yss vss| AP42
ADA3 s vss| AP46
A5 |yss vss| AP8
A6 |yss vss| AR2
ADB |\ss vss| ARB
AE2 |\ss vss| ATIL
AE3 |\ss vss| AT13
AF10 |yss vss| AT18
AF12 |yss vss| AT22
ADL4 |\s5 vss| AT26
ADL6 |yss vss| AT28
AF16 |yss vss| AT30
AF19 |yss vss| AT32
AF24 |yss vss| AT34
AF26 |yss vss| AT39
AF27 |yss vss| AT42
AF29 |yss vss| AT46
AF31L |yss vss| AT7
AF38 |yss vss| A4
AF4 |yss vss| AU30
AFA2 |\ss vss| AVIL
AFA6 |yss vss| AV16
AF5 |vss vss| AV20
AF7 |vss vss| AV24
AF8 |vss vss| AV30
AGL9 |yss vss| Av3s
AR |\ss vss| AV4
A1 |yss vss| Av43
A8 |yss vss| AV8
AHLT |yss vss| AWL4
AR |yss vss| AWL8
AB6 |yss vss| A2
AMBY |yss vss| Ave2
AFAO |yss vss| AV26
A2 |yss vss| Aves
AHAG |yss vas| AVB2
A7 |yss vas| AVB4
AI19 |yss vss| AVB6
AJ21 |yss vss| AWI0
AI24 |\ss vss| A8
AJ33 |yss vss| AYL2
AJ34 |yss vss| AY22
AK1Z |\sg vss| A28
ARS lvss

OM T_TABLE
AY4 [\sg UlL800 vsg H46
AY42 |\,sg PANTHERPOI NT o4 Ki8
AY46 |\sg N%EAE vsg K26
AY8 |yss (10 OF 10) vss K39
BLL |yss vss vss_Ka6
B15 |vss vss K7
B19 |yss vss L18
B23 |\ss vss L2
B27 |yss vss 20
B31 |yss vss L26
B35 |\ss vsg L28
B39 Vss vsg _L36
B7 |vss vss L48
F45 |\ss vsg M2
BB1Z |\ss vss P16
BB16 |yss vsg M8
BB20 |y/ss vss M2
BB22 |55 v
BB24 |yss vsg_MBO
BB28 Vss vsg M2
BB30 Vss vsg M4
BB38 |yss vss M8
BB4 |yss vsg M
BB46 |\ss ves M2
BCL4 |vss Vs a6
BC18 Vss vss M8
B2 |yss vssl NIB
BC22 |yss vss_P30
BC26 Vss vsg M7
B332 |yss vsg P11
BC34 |\ss vss P18
BC36 Vss vsg_T33
BCAO |yss vsg P40
BCAZ |\ss vss P43
BCAB |yss vss_Pa7
BD46 |vss vss _P7
BDS |vss vss R2
BE22 |55 vss R4
BE26 |yss vsg T12
BE40 |\ss vss 131
BFL10 |vss vsg 137
BF12 |\ss vss T4
BF16 |yss vss V84
BF20 |yss vsg_T46
BF22 |\ss vssl T47
BF24 |\ss vss T8
BF26 |vss vsg Vi1
BF28 |\ss vesl VIT
BD3 |yss vss V26
BF30 |vss vsg V27
BF38 |yss ves V29
BF40 |vss vsg V31
BF8 |vss Vs Va6
BGL7 |vss Vs Va0
B&21 |yss vsg V43
BG33 |yss vss V7
BG4 |\ss ves W7
BGB |yss vsg_ W9
BHLL |\ss vss Ve
BHI5 |\ss vss V&7
BHL7 |vss vss W8
BHL9 |\ss vss iz
HIO |vss Vsl Y38
BH27 |\ss ves Y4
BRI |\ss vss Y42
BFB3 |ves Vs Y46
BHB5 |\ss vss 8
BHBY |yss
BH3 |yss
BH7 |yss vsg| _B&29
D8 lyss vss N24
D12 |\ss NV SE
D16 |yss vss ADA7
D18 |\ss
D22 |5 vssl B43
D24 |\ss vss BELO
D26 |vss Vs BGAL
D30 Vss
D32 Vss vsg Gl4
D34 |\ss vsg HL6
D38 Vss
D42 Vss vsg_T36
D8 |yss
EL8 |yss vssl BG22
E26 |\ss vss B@4
G18 Vss vsg €22
@0 |yss vss AP13
&6 |yss vsg M4
@28 Vss vsg| AP3
G36 |yss vssl APL
8 |yss vss BEL6
HI2 |\ss vss BC16
H18 Vss vsg| _B&28
22 |\ss vsg BI28
24 |\ss
H26 |yss
H30 Vss
H32 vss
H34 |yss
F3 Vss

www.teknisi-indonesia.com

SYNC MASTER=J31 M.B

SYNC DATE=06/ 13/ 2011

PCH GROUNDS

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED

2




5

5123 21 18 17 7

PLACE_NEAR=U1800. AB36: 2. 54rnm

R2450
01,08,02,09 59,5851 53,52 11 PP3V3_SO_1 1 Ip 2 PP3V3, SO_PCH VCCA DAC F .,
X ey m Wﬁﬁww
NI DTH=0.
% NeEES V50
| T
C2450 1 C2451 1l C24551
Léo/ W L ¢ oIk
ol oAl W

PLACE NEAR=U1800. U48: 2. 54mm

PLACE_NEAR=U1800. U48: 2. 54nm
PLACE_NEAR=U1800. U48: 2. 54nm

64 63 62 60 59 58 54_53 52 51
24723721720 19 18 17137 &

PP3V3_S0

50 42 41 40 g3 a7 34’31 30 27
79 78 7473
93 73

72
71 70 65 66 s: 49 a2 a1 57
1m

PLACE_NEAR=U1800. P34: 2. 54mm

w0 oo 2 g0 33 19 1 5, PP3V3_S5
s PPSV S5
1 mA SO-S5
R2404

PP5V_S0

R2405-

PCH VSREF Filter & Fol | over

(PD-< Reference for 5V Tol erance on PCl)
D2400

100 4 nose

%13\%% ﬁz BATS4DW X- G
bg : D PWR CONSTRAI NT

PP5V_S0_PCH V5REF 2
CRI TI CAL N .

T

<1 MA

PCH V5REF_SUS Filter & Follower
(PCH Reference for 5V Tol erance on USB)

2 D2400
NC%Z BATS4DW X- G

PP5V_SUS _PCH VS5REFSUS .,

PLACE_NEAR=U1800. M26: 2. 54mm

64 63 62 60 59 58 54 53 52 51
§4 30781 00200 000073077 8 PP3V3_S0
s8%42%1 48387

HrnN%

PLACE_NEAR=U1800. BH29: 2. 54rnm

<1 MA SO-S5

R%W DTH=0. 25MV
- | =TRUE

64,63 62 69 59 58 54 53 52 51
2423 2120 1918 1713 1
50 42 41 40 38 37 34 31 30

52 81 79 78 74

PLACE_NEAR=U1800. AJ2: 2. 54mm

e % 1 PPSVS_ SO

50 42741 a0
33

PLACE_NEAR=U1800. V33: 2. 54nm

0
HHHN

é

4 o4 63,6200 59 58 54 5353 51
24 190,59, 60,90,90,56,99.57 5*_PP3V!
BRI E

79 73

2 CERM

20

PLACE_NEAR=U1800. T34: 2. 54mm
PLACE_NEAR=U1800. AA16: 2. 54mm

PP3V3_S0

87

73
1
2

PCH VOCSUS3_3 BYPASS

(PCH SUSPEND USB 3.3V PWR)

PP1V8_S0O

73 26 21 20 15 7

R e 1C2440
1 C248 1C2413 PLACE_NEAR=U1800. AJ16: 2. 54mm ?g:%up
UF /1UF 2 XG5 CERM
9 4
Thfew i
PLACE_NEAR=U1800. P24: 2. 54nm J_
- PCH VCCSUSHDA BYPASS
PLACE_NEAR=U1800. V24: 2. 54nm
7073 58 12 27 21 7 _PPLVE_S0O
102441
PLACE_NEAR=U1800. P32: 2. 54nm (£0/1UF
525 21 18 17 7 _PP1VO5_S0_PCH 2 4% CERM
C24161 1C2417 |(1C2430 .
1.0 3°’1UF . go/1UF
: st-cE 2 2 }{caw 2 }{caw
BEACE-NEAR-DA200- B38: 2: 24 402 402 402
PLACE_NEAR=UL800. BJ8: 2. 54nm 2027 20 23 21 39 19 18 37 8, PP3V3_S5
CRI TI CAL
L 102442
1%
PLACE_NEAR=U1800. V1: 2. 54nm
- 2
4g}2{ 1
PeH Vo 0 BYPASS L
52 210 7 7 PPIVO5_SO_PCH_
1 C241
I N - =<1V M-S
C2499 1
= PLACE_NEAR=U1800. T16: 2. 54nm N /
PeH Voca_3 BYPASS \p
e xm—o;FyI
PLACE_NEAR=U1800. AT20: 2. 54mm -
L2451
10UH 0. 12A° 0. 360HM

4453009, %% 90%0:%4-°%:7 §:_PP3V3_S0

50 42 41 40 38 37 34 31 30 37
52 81 79 78 74 73

PLACE_NEAR=U1800. T38: 2. 54mm
PLACE_NEAR=U1800. T38: 2. 54mm

5123 21 18 17 7 _PP1VO5_SQ

220UF 1
CRI TI CAL %2%%2 5 18
X
B8 K
PLACE_NEAR=U1800. BD47: 2. 54MM
PLACE_NEAR=U1800. BD47: 2. 54MM

PCH VCCADPLLA Fi | ter
(PCH DPLLA P\I\R)
0

PCH VCCADPLLB Fi | ter
(PCH DPLLB PWR)

R2491 10UH 0. 12A- 0. 360HM PF’5 SOPCH OCADPLLB E
0 A N
220UF 1 °
CRI TI CAL 20% ;gg’
paLY: TaRY 2 2
CASE- B2- SML 402-1

PLACE_NEAR=U1800. BF47: 2. 54MM
PLACE_NEAR=U1800. BF47: 2. 54MM

5123 21 18 17 7

PLACE_NEAR=U1800. AH13: 2. 54rnm
PLACE_NEAR=U1800. AC17: 2. 54rnm

5123 21 18 17 7 PP1IVO5_S0_PCH R

PLACE_NEAR=U1800. AG33: 2. 54rnm

PLACE_NEAR=U1800. AF34: 2. 54mm

5123 21 18 17 7

PLACE NEAR=U1800. AD21: 2. 54nm
PLACE_NEAR=U1800. AG24: 2. 54nm
PLACE_NEAR=U1800. AJ27: 2. 54nm

5123 21 18 17 7

PCH VCCI O BYPASS

(PCH USB 1. 05V PWR)
5123 21 18 17 7 _PPLVO5_S0_PCH

CRI TI CAL

Cc2446

Lﬁl/F

PLACE_NEAR=U1800. P28: 2. 54mm i g

zg
402-1

:

PP3V3_S5

28 27 24 23 21 20 19 18 17 &
3 61

CRI TI.CAL
C2475

202
TR
EE

P
[ei|==)
NS

-

PLACE_NEAR=U1800. P22: 2. 54mm

o 22 10 17 7 PP1VO5_SO_PCH
PP1V05_S0_P CRI T CAL
1C2F469

i

5123 21 18 17 7

I TI CAL
C2434

3

402-1

PLACE_NEAR=U1800. AF17: 2. 54nm

PP1y05_S0_PCH S YR
CRI TI CAL| CRITI CAL| CRITI CAL CRI Tl CAL
1C2481 |1 C2482 |1 C2483 C2460
i W Tl el
T, T#. T IR

==
PLACE_NEAR=UI800. AG26: 2. 54nm

5123 21 18 17 7

PP1V05 PCH . o
CRITI CRITI CRI TI CAL CRITI CAL{ CRITI CAL
?%?{%ﬁ G
T v g% % % T
Gl b B51 2 é&&%@wﬂ ? KrRacE

PLACE NEAR=U1800. AC27: 2. 54rnm
PLACE_NEAR=U1800. AC27: 2. 54nm

PLACE_NEAR=U1800. AC27: 2. 54nm gtﬁ%“%ﬂiggg ﬁg;%
PP1V0O5 PCH
CRI TI CALl CRITI CAL CRI TI CAL CRI TI CAL CRI TI CAL
1C2429 |1 C2414 |1 C2407 |1 C2463 |1 C2401
L TOF T L TUF TOF = IUF - J0UF
TR TR TR 1Y S B
5.1 5.1 5.1 851 5" £

PLACE NEAR=U1800. AN27: 2. 54rm =
PLACE_NEAR=U1800. AN27: 2. 54nm

PLACE_NEAR=U1800. AN27: 2. 54nm PLACE_NEAR=U1800. AN27: 2. 54rm
PLACE_NEAR=U1800. AN27: 2. 54nm

SYNC _DATE=05/ 16/ 2011
—

SYNC_MASTER=J401
PR T

PCH DECOUPLI NG

TR TN ez |
d} Appl e | nc. <SCH_NUM>| D
® <E4LABEL>
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5

4

1

sy PPIVOs SO vaao - CPU M cr o2- XDP ot soan 20 1s 1053 3 197, PPIVO5_SO_VCOI O
SEBIDTb%}<I NOTE: This is not the standard XDP pi nout. XDP  PLACE_NEAR=J2500. 52: 2. 54nm
- PI N NUVBERS ARE M RRORED. ot 20 20 11 XDP_CPU_TDO R2510 51 - 1
32500 Lo NN\ 5% T ZoW 20T
73,%435%130%05%6°%,%4:%9 §2_PP3V3_ SO XDP  PLACE_NEAR=U1000. K61: 2. 54mm
BT B S STURF DF40RG-60DP- 0. 4V o 20 20 11 o XDP_CPU_TDI R2511 51 2 pp2 R
1 5%
R25‘&9 62 M\ 61 XDP  PLACE_NEAR=U1000. H59: 2. 54nm
130 ~ oo ze e X0E T 12 51 o 50T ZOW 20T
Mcibgvz 265 ot XDP  PLACE_NEAR=U1000. J58: 2. 54nm
o0 1y XDP_CPU PREO L OBSEN_AQ —— 1001 e OBSEN _C0 CPU_CFG<16> am o o 00 20 2 11 @@ XDP_CPU_TCK R2513 51 2pp2 S —
s 5| 5 e el Yo
o 11 rmy—XDP_CPU PRDY L OBSEN A1 -0 01 e OBSEN C1 CPU CFG<17> &m0 s o514 o1 XDP  PLAGE. NEARAUL00O. H63: 2. S4mn
( R2560- R2563) o 1 [y XDP_BPM L<0> CBSDATA_AQ — 900l o CBSDATA_C CPU_CFG<0> am o o w20 g XOP CPU TRST L ZAN A 5o zow— 0T
_ XDP_CPU: BPM sy XDP_BPM L<1> OBSDATA A1 —— 10 01l OBSDATA _C1 CPU CFG<1> am o o €
s 1 —XDP_BPM L<4> R2560 0 TAAA2 MEREY g FERn
o 12 [rmy—XDP_BPM L <5> R2D61 0 1, Aa/2 >% V20W W 200 o 11 rmy—XDP_BPM L<2> CRSDATA_A2 =00 015 g CBSDATA_C2 CPU CFG<2> am o o
w0 1 [y XDP_BPM | <6> R2D62 0 1 \\nj2 o TZOWT W 20T o 11 rmy—XDP_BPM L<3> OBRSDATA_A3 —>— 80 01 b OBSDATA_C3 CPU_CFG<3> am v e
XDP_BPM L<7> R2563 0 p O% T720W M- 201 = v 20 9 T =
o 1 TRy ole}
MV swtrzow o o 10— CPU_CFG<10> OBSEN_BO —— 200 012 _ome CBSEN DO CPU_CFG<8> am o o
(R2564- R2567) 00 10 my—CPU_CFG<11> OBSEN B1 —>— 10012 ot OBSEN D1 CPU_CFG<9> am o o
o XDP_CPU: CFG 26 § o125
10 oy CPU_CFG<12> R2564 0 i 2 _ o« XDP_OBSDATA B<0> COBSDATA_BO 290 017 _ous OBSDATA_D0 CPU_CFG<4> am e e
1 [y CPU_CFG<13> R?2565 0 2 o% L 20W W 20T 2 XDP_OBSDATA B<1> OBSDATA_B1 =—30 0127 g OBSDATA_D1 CPU_CFG<5> am v o
CPU_CFG<14> RO566 0 1\, 5% T720W W 20T - - 32 31— -
o I NN\ S50 —Tr 20w 20T O O
10 o> CPU_CFG<15> R2567 0 LAANZ o oo s XDP_OBSDATA B<2> COBSDATA_B2 DU Pyl EERIPN OBSDATA D2 CPU_CFG<6> am o s XDP  PLACE NEARSRIBAL. 1. 2. Samm
op ss XDP_OBSDATA B<3> OBSDATA B3 -— gg o6 gg — OBSDATA D3 CPU CFG<7> am o = R2515 0 1 2 e G KloaM B o
o1 20 11 ry— CPU_PWRGD R2500 1K 1,5p2 o XDP_CPU_PWRGD PVWRGD/ HOOKQ -0 S o - L TPCL K/ HOOKA o XDP_CPU_CL K100M P XDP  PLACE_NEAR=RL840. 1: 2. 54rm
MASE S o XDP_CPU_PWRBTN L HOOK1 00014 g L TPCL K#/ HOOKS » XDP_CPU_CLK100M N R2516 0 1 pp2 LTPXDP CLKIOOM N (i o
VCC_0BS_AB 44 43 VCC_0BS_CD ’
o 200 omPM PWRBTN L R2502 0 a2t | w XDP_CPU_CFG<0> " Hooko PUET: bl E T RESET#/ HOOKG o XDP_CPURST_L XDP  PLACE_NEAR=U2840. 4: 2. 54WM
XDP | . XDP_VR_READY HOOK3 200 o DBl XDP_DBRESET L 11 24 27 60 67 R2505 1K 1 aar2 PLT RST BUF L am -
85 24 10 CPU_CFG<0> R2501 1K 1 2 50 § o l49 NOTE: XDP_DBRESET L pul |l ed-up to BV on PcH Support Page o
< ';/SQ/ 5% 17 20W MF 20T oo SVB CPU XDP SDA SDA bl R DO — XDP_CPU_TDO 11 24 26 84
S 54 53
v PUPOLSYS PR RRS04 330 e v T S G A S oo ol e 1 X GUTSTL g
%% o . 11 24 26 84
w20 20 11 mXDP_CPU_TCK TCKO PASARE” Dl [T ETY XDP_CPU_TMS o o e o
R Db EC XDP_PRESENT#
( R2528DR2537) X DP
1 1 .
XDP S| GNALS _ X PCH S| GNALS G590 6 (M 63 1 62Ret PCH SI GNALS Non- XDP Si gnal s
2 o XDP_DAQ_USB EXTA OC L R2520 33 1 pp2 XDP_DAQ_PCH _GPI 069_USB EXTA OC L ermu = % A Z o
- o XDP_DAL_USB EXTB OC L R2521 33 LAANZ o% 1720w XDP_DAL _PCH GPI Q40 _USB EXTB OC L iz ¥R G ;r 51850847 —IE4 ¥iCERM 2010 qom—XDP_DAO_PCH GPI Q69 _USB EXTA OC L R2590 o0 LAAA 2 USB EXTA OC L muw
2 qm—XDP_DA2 USB EXTC CC L R2522 33 1 o °% 1720w XDP_DA2_PCH GPl O41_USB_EXTC OC L 10 24 24 10 XDP_DAl_PCH GPI 040_USB_EXTB _OC L R2592 0 1 2 oV I720W WF 20T USB EXTB OC L .
2 @o—XDP_DA3 USB EXTD OC L R2523 33 1 An2 0 XDP_DA3_PCH GPI O42_USB_EXTD OC L 102 1 201 XDP_DA2_PCH GPI O41_USB EXTC OC L R2591 0 1, An2 7 USB EXTC OC L
2 @o—XDP_DB0_USB EXTB OC EHCI L R2524 33 LAAN, 2 5% T720W W BB DRo PCH_GPI O43_USB_EXTB_OC EHCI L m,g 2 = 2010 o XDP_DA3 PCH GPI 042 USB EXTD OC L R2593 0 1 2 > 7w W 20T USB EXTD OC L s
 q—XDP_DB1 USB EXTD OC EHCI L R2525 33 1 ,\\A\2 °% U20W M 485 bRl PCH GPI O9_USB EXTD OC EHCl L mm,g 2 XDP_DBO_PCH GPl O43_USB EXTB _OC EHCI L «%g:g iE 1 2 oV I720W WF 20T
= > XDB_DB2_A5 PVR EN 2258 33 12 XDP_DB2 PCH GPLOLO AP PYR EN gy e - PN NVBER fA?zE Standa:zg XBP pinout. ig 52; :3244 i: isU\S/EDEX;ELOEVEH? ] ;25;5 0 M%’V' N L MEM VDD SEL_1V5 R L
" XDP_DB3_SDOONN_STATE _CHANGE _ R2527 33 1 2 5% U20W We?HR3 poH GPl OLl4_SDOONN._STATE _CHANGE 1o PI'N NUMBERS M RRORED. 2w 3 NN 5T 2owW 2o e =2y o0
D 5o o558 33 MINSSH TTIOW W 20Ty oo FGo PO GPl OL5, VbbO SEL 1v5 LS FCO PCH GPl OL5 V SEL 1V5 L 21 10 y—XDP_DB2_PCH GPI O10_AP_PWR_EN R2596 0 LAAAZ AP_PVWR_EN s 1o 55 e
» & & LA sr—roow——zor - EC0_PCH GPLOLS_VDDQ SEL_LVE L e = e XDP_DB3_PCH_GPI OL4_SDCONN_STATE_CHANGE «%g:g 0 s N A2 o TTZOW T ZUSDOONN_STATE CHANGE ¢ -«
XDP_DCO_PCH GPl 28 | SOLATE CPU MEM L R 0 1 2 °% | SOLATE CPU MEM L
24 20 <O} T m.—zm—@z
= - XDP_FCL R2529 33 1naN 2 oot DEECL_PCH GPLOO_TBT_C1.Q PLG EVNT o = -« 1 oy XDP_DC2_PCH_GPl Q21 _DP_AUXCH | SOL RO5T72 0 1 \\p 5% 20w DP_AUXCH_| SOL g 1+ 7+
2 pm—XDP_DC0_| SOLATE_CPU VEM L R2530 33 LAAA 2y XDP_DCO_PCH GPl C28_| SOLATE CPU MEM L 20 2 °
-« _XDP_DC1_XM GOOD ROD3T 33 1 \z o0 12w W20 XDP_DCL_PCH_GP| (85_BT_PURRST = - PCH M cro2- XDP _epravs_ss §7ig,10 70 71 72 27 20 01 00
-« [y XDP_DC2_DP_AUXCH 1 SOL R2532 33 1 2 % TT20W W 20T PP D2 PCH GPl O21 _DP_AUXCH | SO 17 2 e
2 > XDP_DC3_SATARDRVR_EN R2533 33 1,\N\/”Vz 50"" TT20W 201 ¥pp D3 PCH_GPL OL9_SATARDRVR EN o 1 BETERAK a
2 o XDP_DDO_DP_GPU TBT_SEL R2534 33 LAANZ 5% TT20W W 20%pp Do_PCH GPI 0B6_DP_GPU TBT_SEL m@ 2 - 21 20 o XDP_DDL_PCH_GPI 87 JTAG | SP_TCK R2575 o0 LAAZ JTAG | SP_TCK gy 20 76
2 XDP_DD1_JTAG | SP_TCK R2535 33 1 2 >% TrZow XDP_DD1_PCH GPI O87_JTAG | SP_TCK 20 2 J2550 220 XDP_DD2_PCH_GPI OL6_AUD_I PHS SW TCH EN PCH R2576 0 1 \\a72 o0 T 20W KD TBHS SW TCH EN PCH gom 2o
w o DF40RG-60DP- 0. 4V 20 20 oo XDP_DD3_PCH GPI 049 ENET LOW PWR PCH R2577 © LAAAZ oo ENET_LOW PWR PCH o 2
2 p>—XDP_DD2_AUD_| PHS_SW TCH_EN E%gg? 33 1.ap2 XDP_DD2 _PCH_GPI OL6_AUD_| PHS_SW TCH _EN_PCH g, 20 24 st- S 120w
2 my—XDP_DD3_ENET_LOW PWR 33 1 2 5% DD3_PCH_GPI O49_ENET_LOW PWR_PCH v 20 2 62 ™\ 61 24 20 XDP_FCl_PCH GPI Q0_TBT_Cl O PLG EVNT R2578 0 1 2 TBT_Cl O PLUG EVENT .
VW Trzow N 2120 EE' XDP_DC1_PCH GPl O85_BT_PWRRST R2579 0 LAAAZ S IEWVWF'EF 702 BT PWR RST PCH @m 0
PCH XDP Signal |solation Notes: ool oY ITTOWNE-LFE 402
- Following Intel’s Debug Prot Design Guid for HR and CR v1.3 OBSFN_A0 NC 45 0 o=t OBSEN_CO XDP_FCO 24 87
doc id 404081. OBSFN_A1 NG 95 015 gt OBSEN C1 XDP_FC1 24 7
Initially, stuffing both 33 and O ohns and val i date whet her 86 oL
it is functional in that state, else add BOM opti ons. s 2o _XDP_DAQ_USB_EXTA OC L OBSDATA_AQ o=——90 012 o OBSDATA_Q0 XDP_DCQO_| SOLATE_CPU _MEM L 24 57
- For isolated GPIGs: s 2« _XDP_DAL_USB EXTB OC L TA_Al —— 200l omp OBSDATA _C1 XDP_DC1_MXM GOOD .
- ’Qutput’ non-XDP signals require pulls. 14 5 o8
- "Qutput’ PCH XDP signals require pulls. s 2a XDP_DA2 _USB EXTC OC L TA A2 =190 015 e OBSDATA_C2 XDP_DC2_DP_AUXCH | SOL .
s 2a _XDP_DA3_USB EXTD OC L OBSDATA_A3 =80 0l omp OBSDATA_C3 XDP_DC3_SATARDRVR EN e
MRGFT Dbl R s _PP1V05_S5_XDP
ggm‘g s 2‘2‘ b 2 s ggllzm_g?. XDP  PLACE_NEAR=J2550. 52: 2. 54
- | = . D 2. mm
- ne 2688 25 <N - o7 01 26 20 17 @y XDP_PCH TDO  R2550 51 DY S
R252x, R253x, R257x and R259x shoul d be pl aced where signal path s . XDP_DBO_USB EXTB OC EHCI L TA_BO o=—230 012 _oup OBSDATA_DO XDP_DDO_DP_GPU_TBT_SEL 24 87 XDP PEA::E NEAR-UL800. K5: 2. 54mm
needs to split between route from PCH to J2550 o720 XDP_DB1_USB _EXTD OC EHCI _L TA Bl Y 29 oty OBSDATA D1 XDP_DD1_JTAG | SP_TCK 24 87 R2551 51 - NEAF e
: A ) o O O b d o7 84 26 24 17 XDP_PCH TDI 2 AANA
and path to non-XDP signal destination. EZ e 1 fes 506 T Z0W WF 20T
a7 2« _XDP_DB2_AP_PWR_EN OBSDATA B2 o=——40 0132 omp OBSDATA D2 XDP_DD2_AUD | PHS SW TCH EN 24 87 XDP  PLACE_NEAR=U1800. H7: 2. 54mm
s 2« _XDP_DB3_SDCONN_STATE CHANGE __ OBSDATA_B3 =90 01 ot OBSDATA_D3 XDP_DD3_ENET_LOW PWR 24 7 o7 04 26 20 17 @ XDP_PCH TMS  R2552 51 2 AANA
XDP - 38 o0 37 - <Op 5% 17 20W WF 4(;12 "
oo a7 2 ALL_SYS PWRGD R2584 1K 1 2 o2 XDP_PCH_S5_PWRGD PWRGDY HOOKO - 0 ECHNPS I TPCLK/ HOOK4 51 PLACE_NEAR=LILBO0. J3: 2. 74
= ;YSQI o IZOW Tz e XDP_PCH PWRBTN L HOOKL ; 43 gg 4 NC | TPCLK#/ HOOKS o o0 20 20 37 g XDP_PCH TCK R2556 EANMA—sw—Trzow——zoT J_
44 43
a7 2010 PM_PWRBTN_L. R2585 0 1 2 VCC_OBS_AB o0 VCC_OBS_CD ' il
< q HOOK2 46 45 om RESET#/ HOOK6  XDPPCH _PLTRST_L e 1K series R on PCH Support Page
NC. ole} - Jani}
HOOK3 Now—28 6 o147 g DBR#/ HOOK7 XDP_DBRESET_L T 12 20 27 50 57
59 5 o442 NOTE: XDP_DBRESET_L pulled-up to 3.3V on PCH Support Page
o7 50 SMB_PCH XDP_SDA SDA -~ 2 51 g DO XOP_PCH_TDO 17 24 26 04 07 -
Do B PCH XDP_SCL L Rl gg CERoS TRSTH <3 NG WASTERCTS0 VOB SYNC _DATE=07/ 27/ 2011
o TCK1 NG 50 5 0455 Dl XDP_PCH TDI [OOT 17 24 26 84 67 | )P ( P ( H
57 04 26 20 17 gm—XDP_PCH_TCK TCKQ - 900l o BTV XDP_PCH TMS OO 17 24 26 04 57 X . U & S
89 5 o422 XDP_PRESENT# SCH NUM>
XDP XDP Appl e I nc. =
C25189 1 64/ 63 1 C25U§:1 ®
o Lg,%’;_ (% :Eg 7 NOTI CE OF PROPRI ETARY PROPERTY:
s T 51850847 abs” = B ETRTLAL TR L N © Tre

ROP Pl
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wunmn gl PP3Y3 g PASSTUR600. 5 AUBASS=1 600,24y 20m
[BYPASS=U2600. 23: 2nm BOVI TABLE
C2600 1 C2601 1 C2604 1| C2605 1prrass-1z600.15:: 2mm
4. TUF —— E L 70, 1UF |PART# |QTV|DESCR1PT|CN |REFERENCE DESI GNATOR( S) | CRI TI CAL BOM CPTI ON
BT 37’ °/ e NP
X5R ggo 2| xR 2—( 7R c% 7R c%o ;r 33850824 SMBC USB2514B
J_ 33850923 1 | SMSC USB2513B U2610 CRI TI CAL | USB_HUB: 3_PORT
= 33850983 1 | SMSC USB2512B U2610 CRI TI CAL | USB_HUB: 2_PORT
BYPASS=U2600. 23:.80m 0 o D
[BYPASS=U2600. 5: ;|2nm
C26061| C2613:| 26141 C2621 [
4. 7TUF 0. 1uF 0. 10 W BHES: UFQ%BNC
T o B VT on i 12622 |1 c2623 5
st.Ego 2l xr X7R-C%O 2 X7R-C%O ;r PPUSB_HUBL PLLEILT L o9UF u USB_SMC N o
T ol2]2l2lzlg] 3| 5| MAEREWE L 2624 | 2625 |7 ¥R cerm |2 igi}f e 1,s/nw
CRI TI CAL — 0. 1UF C26 5 402 402 % i@o
- v bk = %7 W Y USB SMC P
Y2610 oz 2 408 cer i @
24. 000M 6OFPM 16PF £ 3 4 156w
CRI TI CAL i CRI TI CAL TR & 261
5X3. 2X1. 4- SM
| 2626 1 lczssz? U2610 - PP3V3_Sa
E R2610 R2611 UsB2513B =% 5 10,20,75 25 33,24 35 38 45 50 |
cgﬁ,\zl’ 1 M, 100 g:N NOSTUFF NOSTUFF NOSTUFF NOSTUFF
B ,_/\SAO/gA_ 402 ’\/\/\/ USB HUB1 TEST 11 | TesT OM T_TABLE ysgpm pni/ PRT DI 'S M| L USB_BT_N a5 o ol et oot 1R2620 R2621 'R2614 'R2615
R2612'| |'R2613 MZ% ¥ Mtﬁ s USB_HUB RESET L 264 ResET* CRI TI caL |USERP-ON/PRI_DIS P1 > USB BLP D= %%K %%K %%K %%K
10K 10K = = T 402 USBOM DN2/ PRT_DI S Ve[ 3 USB IR N s ow ow ow ow
2% % USB_HUB1 XTAL1 33 | XTALIN CLKIN - -2 USB IR P o IR Recei ver 2201 2201 2201 2201
PRI yé_lﬁ\év USB_HUBL XTAL2_ 32 | xraLcur USBDP_DN2/ PRT_DI S_P2 o =
ool M2 USB HUB1_NONREMD 28 USBDM_DN3/ PRT_DI 5_MB| & _ee USB _SMC_SR N
SUSP_I NDY LOCAL_PVR/ NON_REMD S0 S o= el USB SMC SR P SVC (DEVELGPVERT)
USB_HUB1 NONREML 22 | spa/ SMBDATA/ NON_REML nal 8 PU_USB1_PRT4N
NOSTUFF NOSTUFF ELO 24 | scL/ SVBCLK/ CFG_SELO Nl 2 PU_USB1_PRTAP DI SABLE PORT ON 4 PORT HUB,
R2616'| |'R2617 CFG SEL1 25 |Hs | ND/ CFG SEL1 PRTPVRL/ BC_EN1*| 12 TP_USB_HUB1_PRTP!
10K 10K PRTPWR2/ BC_EN2* | 16 TP_USB_HUB1_PRTPWR2
12§e %&Ew PRTPWRS/ BC_ENa* [ 18 TP_USB HUB1 PRTPWR3 PRSVS S R C
avb, [ ],%6 N 20_TP_USB_HUBL PRTPVRA
ocs1+ 13 TP_USB HUB1_OCS1
™ ocsprpl7__TP USB HUBL OCS2 11RO2K623
= Teu osc3* W19 TP_USB_HUB1_OCS3 i,zéow
21 OoCs4
NONREM MEANS NOT CUSTOVER REMOVABLE. < 1Pu w2t 1B LSB HUBL OGS4 5201
TH S 1S A DESI GNATI ON FOR SOFTWARE USE ONLY. - RBIAS| 35 USB HUB1 RBI AS
VvBUS DET| 27 __USB _HUB1_VBUS DET
NON_REML NON_REMD DESCRI PTI ON evEl 20 USB HUB UP N
0 o] Al ports are renovabl e usEB U 31 USB HUB UP P D 0 IR2624
0 1 Port 1 is non removabl e USBDP_UP D 0 % 12K
1 0 Port 1 and 2 are non renovabl e THRM_PAD 16w )
1 1 Port 1, 2, and 3 are non renovabl e 5 2402
w550 s 32 33 28 25 29 29 5, PP3VE_S4
USB XHCl / EHClI 2 PORT MJUX FOR EXT B
IR2625
1°0K
%}E}é’ B I < \V -7
2402 80 77 68 63 51 50
Cg(3189 1
USB _HUB RESET_L .. K B
202 9
2628 :
— 19 USB _EXTB EHCI N o e O |Mr Yol Low s e USB _EXTB N
= s s e
2 5ok, or PCH PORT 9 (EHCI 2) @@ USB EXTB EHCL P | .o d |y v SB_EXTB P @@“ ® TO CONNECTOR
POLARI TY REVERSED! PI 3USBlO2ZLE POLARI TY REVERSED!
86 19 USB_EXTB_XHCI _N o e | |DF
= PCH PORT 1 (XHCl) Em@ USB EXTB XHCI P e R i cAL
PULL- UP TO 3.3V SUS ON PCH PAGE, SEL PIN IS LEAKAGE- SAFE
) 8 Joe* SEL| 10 USB_EXTB_SEL XI—CEm 17
89
@D SEL=0 CHOOSE USB EMCI 2 PORT PCH GPI G60
o SEL=1 CHOOSE USB XHCI PORT
—
oo g g g 0y g0 Va S4
Cgﬁl&;l:_ 1
R 7
ci \/)2 g
402 Vi A
PCH PORT 10 (EHCI 2)  »va@o>—USB EXID BHAL N oS w v Lonisue  USB EXTD N E>“* TO CONNECTCR SV e e Emoe 1o 2o
o0 10q@y—USB_EXTD EHCI P cmwe? M U2681 Y- | Passwe USB EXTD P S o
POLARI TY REVERSED! Pl 3USB102ZLE POLARI TY REVERSED! USB HUB, MUXES
86 19 USB _EXTD XHCI _N e e | |DF TQEN T
PCH PORT 3 (XHCl) Em@@ USB_EXTD XHC P e . CRITICAL Appl e Inc SCH NUM>
PULL- UP TO 3.3V SUS ON PCH PAGE, SEL PIN IS LEAKAGE- SAFE o ’ v
e 8o SEL| 10 USB_EXTD SEL_XHOrm«  pcoH cpl 060 <E4L ABEL>
. SEL=0 CHOOSE USB EHOl 2 PORT NOTI CE OF PROPRI ETARY PROPERTY:
g SELL CHOOSE LS8 KOt PoRT ol - i
| TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 26 OF 500
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System 25MHz O ock Gener at or
PANTHER PO NT (PCH) 25MHZ CRYSTAL | NPUT

GREENCLK 25MHZ POVER 6a a8 37 26 6 _PP3V3_ENET
VDD_25M MUST BE POWERED | F ANY VDDI O | S.
ENET > SO > TBT, SO ENET |'S USED HERE. 1571
ETHERNET XTAL POVER 61 38 37 26 s _PP3V3_ENET 2617 TP_PCH CLK25M X2 _ — TP_PCH CLK25M X2 .
SB XTAL POVER 73 23 21 20 15 7 _PP1V8_S0 VARE_BASE=TRUE — <D
TBT XTAL POVER 78 77 76 20 17 _PP3V3_TBT R2740
604
CRI Tl CAL 1%2 o PCH CLK25M X1 oo =
C2724 1| C27221 C27201 1C2702 | ofm|~ 1§¥v 1
0.1 —— 0.1 —— 0. 1UF —— —— IUF @0 o5 5%741
XTR c% 2| x7rR- c% 2| x7rR- c% 2 2 i(gg dod 19
0, 0, 0 402-1 E E E %- Ll\év
555 2402
= u2700 —
SLG3NB146V =
C%27P('):5 R2305 TOFN
2 |1 1 2 Y K K25M xour  CRI TI CAL
NO STUFF 25wz Al 5 . SYSCLK CLK25M SB CAESAR |V (ENET) 25MHZ CRYSTAL | NPUI
& ~ CRI TI CAL : R2706 XN 25Miz 8| 4 g  SYSCLK CLK25M ENET_SR
2 o= Y2705 1M 25Mz_c| 8 g SYSCLK CLK25M TBT_ SR | 574
25. 000MHZ- 12PF- 20PPM "16'\4\/ o a7 26 TP_ENET CLK25M XTALO — TP_ENET CLK25M XTALO 26 37 88
C2706 w -C ——— WAKE BASE=TRUE = <4
<JoE = SM 3. 2X2. 5MM 2402 2 TRy R2743 1577
L2 : SYSCLK_CLK25M X1 . - 1333 2 s SYSCLK CLK25M ENET — SYSCLK_CLK25M ENET gmy 26 57 o0
J_ é‘% NOTE: 30 PPM crystal required - 5% MARE_BASE=TRUE -
- 8 g

i

THUNDERBOLT 25MHZ CRYSTAL | NPUT

SYSCLK_CLK25M TBT oD

| CT SUPPORT oo - S— -
XDP_CPU TDI oD o o XDP_PCH _TDI oD 7 oo o
XDP_CPU_TDO am XDP_PCH_TDO am e o
XDP_CPU_TMB o XDP_PCH_TNG e
XDP_CPU_TCK o e XDP_PCH TCK o 7 o e o
XDP_CPU TRST_L D o w0
T TV veratag pass_FETS T oo ICT_JTAG PASS_FETS | | |71~~~ T k
I CT NOTES : 770 _ : : ) 771 :
TO CONNECT CPU AND PCH JTAG H SSMBN37FEAPE H H SSVBN37FEAPE !
PORTS, DRI VE | CT_JTAG EN TO 5V. E sorses | [ ; ; %L | sorses E
I CT S[RT o | CT, CPU_TDO! PGH_TDI o T3 T2 rcr
5 - - . : -
: - (1CT TDI) LT ICT_J@(%%BRO_O—N : : |CT_J@C7§§RO_CHM* L, °F (1cr 100 | TR2702 :
| F XDP SUPPORT 1S NOT STUFFED, ' L. 07 ! ! 1. 075 T e '
THEN THE ZERO OHM RESI STERS ! Y ' ' WA !
CAN BE STUFFED | NSTEAD. ; | CT_JTAG PASS_FETS ; ; | CT_JTAG PASS_FETS ;
: :
IcT T Q2770 ! ! Q771
| TR2703| (et ™) SSMBNB7FEAPE : : SSVBNB7FEAPE |
, SM TP25- TGP SOT563 ! ! SOT563 H
! TP2704| (1cT TCK) x® i : E:3 :
: e ol Lo | CT,GPU_PCH! T o T3Te :
<t . .
: (1CT TRST_L) LI~ CT_JEQC} éERO_O-iM : C CT_J@C? gERO_CHNF [ DR :
H TP 1 ’\{(\)/\/ 2 : ; 1 /\{(\)/\/ 2 :
; | CT_JTAG PASS_FETS o ; ; o | CT_JTAG PASS_FETS E
: Q775 . : : Q776 :
| SSMBKL5FV — W— SSMBK15FV |
H SCD- VESM HF %O . . O* SCD- VESM HF H
:TKT 0 L CT, GPY PCH, T o T&Te
N1 CT_JIAG ZERO OHM | CT_JIAG ZERO OHW'
| L Teogg g oM || [ ogg geo e L f e
! 1 0, 2 I I 100, 2 !
: AN 5 5 AN | e —
| PLACE BY CPU- XDP CONNECTOR. Dol PLACE BY PCH XDP CONNECTOR | |.25MiZ CLOCK, 1CT JTAG SUPPORT |
Appl e I nc |<SCH_NUM>| D
| CT_JTAG PASS_FETS S <E4LABEL>
R2770 NOTI CE OF PROPRI ETARY PROPERTY:
TR2706 \ cr atac en AR 2 B ETRTLAL TR L N © Tre
SM TP25- TOP 5% J_ THE POSESSOR AGREES TO THE FOLLOW NG
vgw = I} NOT 1O REPRODLGE G O 11 27 _OF 500
1 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
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RTC Power Sour ces

Pl at f or m Reset Connecti ons

D2800
BAT54DW X- G
SOT- 363 Unbuf f er ed

63 50 49 48 47 a5 43 35 20 s _PP3V3_G3H PP3V3 G3 _RTC ¢ 17 15 21
) 8RB Y L 1 ESHD - 3 i XDP
Coi n-Cel I Hol der R2800 LT AGE=3. 3V ’ R2873
s PPVBATT G3 RTC _ : A+ . PPVBATT G3 RTC R A Ny s - PLT_RESET L 1,33, 2 XDPPCH PLTRST L o v
. mm N LI'NE "W DTH= 5 mm I/L 5
NI K DTH=0. mm PLACE_NEAR=U1800. C6: 5MV
NEESSYLD > 1/ T6W
NCx—3INC  NG2y ne 05"
J2800 R2879* 'R2877
BB10201- C34A3- 7H
. 10%50 33 R23%75
1 16
51150074 NOTE: R2800 and D2800 form the doubl e- M:thgvz 2%’2”\4\/ PLACE_NEARSL2G40. 4: S\ 1’\/5\5\/2 ENET_RESET L oo 34 o8
= fault protection for RTC battery. PLACE_NEAR=U1800. C6: 5MV PLACE_NEAR=U1800. C6: 5MV M:_lﬁ}év
L R2876 402
- 1,33 5 FW RESET_L w0
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON ¢PLT RESET2 L om0 AN soing
6
742- 0062 1 BAT, CO N, LI / MAG, BR2032, 3V, 190VAH| BAT CRI TI CAL PLACE_NEAR=U2840. 4: SMVI 4-194\/ R2888
PLACE NEAR-L2840. 4: 5\ 1,\23\12 AP_RESET L ——
5%
18
R2871 ot
PLACE_NEAR=U2840. 4: 5Mg— L ANAA 2 PCA9557D RESET L oD =
1, 51/§W
hos" R23%83
PLACE NEAR=U2840. 4:5Mlq— 1 AAA 2  SMC LRESET_L oD
5%
PCH RTC Cryst al R2881 i
PLACE_NEAR=U2840. 4: 5MVi¢g 1 2 LPCPLUS RESET L 20 87
64,6367 60 59 58 54 5352 51 NAAY WN%,B?%E‘F— RSET oD
PLACE Q&gﬁ TO Y2810 B e T PP3V3_S0 CRI TI CAL 1 51;\9
R2810 12pk s 2840 " PLT RST BUF L
o o PCH_CLK32K_RTCX2 . LA Z—POH CLKS2K RTOXg R 1: 2 L4LYGIGL7DRL = 20 27
=Y, J 2 4
R2811* Mggg}@’ ORI TI CAL it NED_ PSR L 2z
02
10M Y2810 = “ . 1 s 'R2840
LY 32. 768K C2840 100K R2884
A M2 ] C2811 0. 1UF b6 33
2 = 12pF % oW 1 2 TBT RESET L oD
1 qom—PCH_CLK32K_RTCX1 1]|2 XTR- CERY ;r 2402 LACE NEAR=L2840. 47 5MM V5 ¥y
PLACE Y2810 CLOSE TO U1800 !‘;JA) Migsl\é\/
50V =
% —
PLACE C2811 CLOSE TO Y2810
R 1 PPSVS. SO Buf f er ed
92 81 79 78 74 73 L
. L,
PCH uses HDA SDO as a power-up strap. If low, ME functions normally. Zéilﬁ
If high, ME is disabled. This allows for full re-flashing of SPI ROM s PLT T_CPU BUF_L — PLT_RST_CPU BUF_L oo i 27
SMC controls strap enable to allow in-field control of strap setting. — =TRUE -
Q620 & 5V pull-up allows circuit to work regardl ess of HDA vol tage. 1R2880 OPEN N WTH PULL UP AT CPU
C28801 100K
10 00 00 6 a0 42 g3 73 5 PPBV_S0O TR 9
R . cé % 16w
] 'R2820 XTR iy 2 202
PCH ME Di sable Strap i
Q@820 2w
SSMBN37FEAPE 2
SOT563 ) SPI _DESCRI PTOR OVERRI DE_ LS5V RrR2827
e PPIVE SO Ey o 10 gy LPC_CLK33M SMC R PLACE NEAR-UIB00. 1.5 1m 1722 > LPC CLK33M SMC o« @
S[ 3T |» | SPI_DESCRI PTOR OVERRI DE %
‘_"’L,_lv ol Reg26
57 19 T LPC CLK33M LPCPLUS R PLACE NEARUL800. H3: 5 1m LAAN 2 LPC CLK33M LPCPLUS oo 0 57
5%
1PgY
402
R228229
» o> POH_CLK33M POl QUT PLACE NEAR-ULSCO, ;2 5 5 1m 1 2 PCH CLK33M PCl I N o
5%
16
i
NO STUFF
PCH SO PWRGD R2§63
1 2
N - < \V< M- ’\/5}/6\
R pH PCH Reset Button
455005000707 1 PP3V3 SO
EE RO R e g 64 63.62.60 5958 54 53 52 51
L —— L 2850 P3V3_S5 ¢ 17 15,19 20 21 25 24 27 28 o1 e bR ) £ PP3VE_SO
1K A UF N
% C2860 1
Wi 2 9% cerm U R2895
b2, 402 v 5%
2 205 CERM xoP %}E‘é’
= R2§96 2402
e ALL SYS PWRGD 1 5 |\/SCC7761_V'_||—:4C1®8 . = 87 84 24 11 XDP_DBRESET L 1 2 PM SYSRST L Va:» RRH
Jane s 564 M S0 Paocpl 1 MZ4VHC1G08 R2862 i %/{:VS f/g\év“ e YN
2 4 - SR ST TR
69 64 [T PM_PGOOD PVCORE CPU / 5 U2860) SYS PWVROK R 1 1y 2 P! PCH SYS PWROK oo 1 24 47 40% MT R-I-C SUPPm—r, RESE-I-S
3 / ToW cF 1R2897 o2y aemne s wa: |
; e RSBET o8 d} Appl e 1 nc <SCH_NUM-| D
L 0 6 '
= il e i o <E4L ABEL >
5402 S LK PART=SYS RESET NOTI CE OF PROPRI ETARY PROPERTY:
R2g860 - BERETMTI LT e i 5 e
+ _SMC_DELAYED PWRGD 1 W\’2 PM _PCH F 18 20 THE POSESSOR AGREES TO THE FOLLOW NG
5% ! = I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 28 OF 500
HELbW = 11 NOT TO REPRODUCE OR COPY I T
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The circuit bel ow handl es CPU and VTT power during SO0->S3->S0 transitions, as well

as isolating the CPU's SM DRAVMRST# output fromthe SO DI MV when necessary.

| SOLATE_CPU_ MEM L GPI O state during S3<->S0 transitions deternines behavior of signals.
WHEN HI GH: CPU 1.5V renmins powered in S3, VIT follows SO rails, MEM RESET_L not isol ated.

WHEN LOW CPU 1.5V follows SO rails, VIT ensures clean CKE transition, MEM RESET_L i sol ated.

P1V5CPU EN = (| SOLATE_CPU MEM L + PM SLP_S3_L) * PM SLP_S4_L 1V5 SO " Pm- f or CPU
MEWTT_EN = (1 SOLATE_CPU MEM L + PLT_RST_L) * PM SLP_S3_L
MEM RESET_L = ! | SOLATE_CPU MEM L + CPU_MEM RESET_L o on o 10 PM SLP S4 L o127 24 23 21 20 39 18 17 23PP3V3 S5
1CPUNEM S0 PM_MEM_PWRGD pul | -up to CPU VTT rail is on CPU page
22905
% o 5192 21 10 14 11 - PPLV5_VDDQ CPU
%gﬁ‘év 1R2922 PM_MVEM _PWRGD oD it 1 o
2 10K
¢ PLV5CPU EN iy o ‘jlﬂy CRI TI CAL |6
4539 35 34 23 20 28 20 19 gom CPUMEM SO R2920! 2402 D @920
CPUVEM SO 92905 {218 27.4K I DVB53D0UV
R2901! SSMENSTREAPE || b PM VEM PVRGD L 2|C |'<* Sorses
10%5n — 402, 1
1/ 16W
“’{Ezbiz 2[c¥ s R2923 3 8:2e|9T|28A|_ i
o P1V5VI U_RAMP_DONE 1 2 | s
P1V5CPU EN L 1 m—mb/\% P1V5_S0 DIV, 5@ 220 >
CPUI\/EI\é S(()) bls alo = gz’)%l\/EM SO 46%}4\/ B SOT- 563
= — 21t
ssvenaTECAE | o| SEITFEane R93L) 29201
9 i %1%\7\‘7 BT
o o 25 % }4)2
5(G” Siz7 Z1S © G|5 4022 202
o o> SOLATE_CRU MVEM L PM SLP S3_L gy 16 47 52 o1 o0 52
100NS DELAY REQUI RED.
L : PCH HANDLES TI M NG FOR S5 TO SO, =
CPUVEM SO BUT NOT S3/S4 TO SO.
'R2910
10K
5%ﬂil\év
Z%QL
s s g g3 9 45 8 4 goLEO VS S4 SEE——
CPUMEM SO | MEMVTT O anp
CPUMEM SO 910 = Ensures CKE signals are held lowin S3
R2902" SSMENSTIEARE |k
10QK =
1 %
zbgvz 2[c¥skr o 51 30 7 _PPOV75_SO_DDRVTT
VEMVTT_EN L
CPUVEM SO = CPUMVEM SO teknisi-indonesia 75 WX LOAD ©0. 75V
92900 {2l 3D, 910 SOMY VX POVER
SSMBN37FEAPE MBN3 7 FEAPE
sOT563 | Kh > | Sor563
4 t—
20*51 45*05 62 68 67 63 46 44 43 25 6
PLT_RESET2 L rm
PPSV_SA ;25 45 40 40 69 o7 60 o0 N
O:’QL"QNS'\]/_[5SO SV_S4 ¢ 26 43 3 67 68
1
ssveNa7FEAPE | R2915
45 38 35 34 33 28 25 20 10 o _PP3V3_S4 o SOT563 % CPUMEM SO PP1V5_S3 ¢ 50 31 32 33 63 68 74 CPUMEM SO
BREBBR L o 515 POVEM S0 92 0 NO STUFlF
CPUMEM SO 1
® SSMBNB7FEAPE  |'R2916 12916 SSMENSTEEARE 0.001UF -
2 SOT563 20K JUF cé T
- i}é’ls'\é\/ 15 1 " 402
3.3V TO 5V LEVEL SH FTER ki VTS 2 2 gCERM 5(G” S
o] T3 e 2 7
MEMVTT_EN
CF’U’\/EM Sg < (] 68 28 E
" CPU MEM RESET L MEM RESET_L w0 o
= R2917 oD L
LA
8
g
Step | SQATE_CPU MEML PLT_RESET_L PMSLP S3 L PMSLP_S4 L CPP_MEM RESET_L MEM _RE$ET_L MEMVTT_EN F'lVSlj:‘ufEN
SO o 1 1 1 1 CPU_MEM|RESET_L 1
N 0 L 1 1 1
to 2 0 0 1 1 0
3 0 0 1 x 0

S3 Isvm \ASTER-=)401 SYNC_DATE=05/ 16/ 201
—

4 0 o 1 x o
to  ° o 1 R 0 () B CPU Menory S3 Support
6 0 1 1 1 1 BTG, NOVEET : |
T
S0 7 p 1 1 1 crumemResET L 1 <SCH_NuUwm=| D
Appl e I nc. =
(*) CPU_MEM RESET_L asserts due to | oss of PMMEMPVWRGD, must wait for software to clear before deasserting | SOLATE CPUMEM L GPI Q. (<] <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
NOTE: In the event of a S3->S5 transition | SOLATE_.CPU MEM L will still be asserted on next S5->S0 THE | NFORMATI ON CONTAI NED HEREIN | S THE
e PCLSS0R AGRELS TO THE FOLLOW NG:
transition. Rails will power-up as if from S3, but MEM RESET_L will not properly assert. Software | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 29 OF 500
) 11 NOT TO REPRODUCE OR COPY I T
nmust deassert | SOLATE_CPU MEM L and then generate a valid reset cycle on CPU_ MEM RESET_L. 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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HPBLREE PRV YT RpPATA MK (oM Bi TS,

85 30

85 30

85 30

Host Partition A O -
o5 12B> MEM A DOS P<0>

> SO-DIMV A 0
=MEM A DOS P<7> oy oo

o 12 VEM A N<Q> VPRE_BASESTRUE
= | =TRUE

=MEM A_DOS_N<7>
D

GND ey

=MEM A DO<63> (o s

=MEM A DO<62> s«

85 12 MEM A DQ<2> VARE_BASE=TRUH] —NVEM A _DO<60> .
- 12@ MEM A _DO<3> VARE_BASE=TRUE| —MVEM A _DO<61> @30
<D TARE_BASES <D
o gy VMEM A_DO<4> —BASETTROR =MVEM A > w0
5 12 MEM A_DQ<5> _BASE= =MEM A_DO<58> ©
- ‘2<E<'B'_,“ MEM A_DO<6> WAKE_BASE=TROH =MEM A_DQ<57> @E w
o 12ggyMEM A DO<7> WWEE:BASEBKSE;M =MEM A DOQ<56> gy
Host Partition A1 -|> SODIMMA 1
o 12qgy—MEM A_DOS P<1> — =MEM A DOS P<6> w
o 1> MEM A DOS_N<1> VREBSETRE —MVEM A_DOS_N<6> %

] =TROE — G\D

oD
o o> MEM A_DO<8> — =MEM A _DO<55> o
- NEM A DO<9>  WREBASETROE = )\ eV A DO<bhas e .

<D TARE_BASES = La:ing
o 12y MEM A_DO<10> —OSETROH — —MVEM A > w0
o 1oy MEM A DO<11> _BASE= — =MEM A_DQ<52> w
o oqms MEM A DQ<12>  VREBSETRET 7 - VEM A_DO<51> %
o ooy MEM A DO<13>  VREBASETROR = —MEM A DO<50> ey oo
o nqay MEM A DO<14> - :TM — =MEM A _DQ<49> w0
o 2@y MEM A_DO<15> WE:BKSE;M — =MEM A DO<48> Sy

Host Partition A 2 -|> SO-DIMM A 2

o 12 MVEM A P<2> _ — =MEM A DCS P<5> s
o o> MEM A _DQS_N<2> = al\\gMA DOS_N<5> Sy

= oD
o 2y VEM A _DQ<16> _ — =MEM A _DQ<47> w
= e MEM A DO<17> o= — -MEM A_DO<46> "
o oqms MEM A DQ<18> VR BSETROET 7 - VEM A_DQ<45> %30
o 1oy MEM_A_DO<10> m—;&t — =MEM A DQ<44> s,
o 1oy MEM_A_DO<20> _BASES — =MEM A_DQ<43> w0
o 12 VEM A_DQ<21>  VREBASESTRE™— _\pE\ A DQ<42> %
o gy MEM A DQ<22>  VREBASETROH = —MEM A DO<A1> o

=MEM A DO<40> oy 40

85 12CH> NMEM A _DQ<23> : —ROe]
Host Partition A 3 -

> SO-DIW A 3

o 12B> NMVEM A _DQ<29> =

SMEM A DO<34> =,

o 12 B> MEM A DQ<30> VARE_BASE=TRUE|

=MEM A DO<33> oy

55 12B NMVEM A_DQS_P<3> _ = = M A P<4> 20
os 1oqm> MEM A DQS_N<3> e = =MEM A DS N<4> Gy
- =D oD
" MEM A _DQ<24> _ =MEM A_DQ<39>
e NEM A DO<25>  MREERSETRE — _\VEM A DO<38> oo
s 12qm> VEM A _DQ<26> _BASES — =MEM A_DOQ<37> "
o oqmy MEM A DQ<27>  WREBSETRH T VEM A DO<36> e oo
o gy MEM A DQ<28>  WREBASESTROH 7 —MEM A_DO<35> %

o5 2B MEM A DQ<31> VARE_BASE=TRUE|

=MEM A DO<32> o

VARE _BASE=TRUH]
Host Partition A 4 -
85 12 CH NVEM A DS P<4>

> SODIMMA 4
=MEM A DOS P<3> oy s

o o> MEM A_DQS_Nea> VREBASETROH = —VEM A_DOS_N<3> e 5o
R S= @D
o 12y VEM A _DQ<32> — =MEM A DQ<31> .
w oqE> MEM A DQ<33>  WREBSETRH — vEM A_DQ<33> %
o gy MEM A DO<34>  VREBASETROH 7 —MEM A_DO<20> w0
o 12 MEM A_DQ<35> el — =MEM A DQ<28> 0
- 12<'B'_,“ MVEM A DO<36> WARE BASESTROE — _\VEM A DO<27> @30
o oqm> MEM A DO<37>  WREBASETROH = —MEM A_DO<26> D
o oqms MEM A DQ<38> VR BSETROET 7 o VEM A_DQ<25> D
v 10 VEM_A_DQ<39> leRu: E =MEM_A_DQ<24> @30
Host Partition A5 -[> SOD MMA 5
s 12cgy—VEM A DQS P<5> — =MEM A DQS_P<2> 30
os 12qm MEM A DQS_N<5> WREBSETROH = —VEM A N2> 2
T e = oD
os 12qgsNEM A_DQ<40> _ _ =MEM A _DQ<23> w
os 1oqm> VEM A DQ<41> _BASES — =MEM A_DQ<22> w
o 1> MEM A DO<d2>  VREBASETRHTT —MVEM A_DO<21> %30
o oqm> MEM A DO<43>  WREBASETROR = —MEM A DO<20> ey so
o oqms MEM A DQ<44>  WREBSETRH T VEM A DO<19> e
o gy MEM A_DQ<dB>  MREBASETROE = _hvEM A 18> w
MEM A_DQ<46> _BASE= — =MEM A DO<17>
o 12 Q> . = S
o 1oy MEM A_DO<47> @Jﬁ — =MEM A DO<16> Sy
Host Partition A 6 -|> SODI MM A 6
» eqg>MEM A _DQS_P<6> _ — MEM A DQS P<6> »
2 ooy MEM A _DQS_N<6> Sl (l\;E\lg A DS N<6> oy ..
= oD
> MEM A DQ<48> — =MEM A _DQ<15>
- > MEM A DQ<40>  WRREBASESTRUS — —MVEM A_DO<14> D
o oqm> MEM A DQ<50>  WREBSETRH 7 VEM A DO<13> e
o qm> MEM A_DO<51>  MREBASEETROE 7 _vEM A 12> w
s 12qm> VEM A_DQ<52> _BASE= — =MEM A DO<11> w
o oqms MEM A DQ<53>  WREBSETRH 7 NVEM A DO<10> e o
MVEM A = =

> SO DM A 7
=MEM A DOS P<0> (g o0

29 30 85

29 30 85

29 30 85

85 31

85 31

85 31
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Host Partition B O -> SO DIMM B 0O
8s u@MMm_ — =MEM B DQS P<7>
o 1@y MEM B DQS N<0> —BASESTROE. — —MEM B DQS_N<7> oo =
= | =TRUE — GN\D
= s
o 12 MEM B DQ<0> — =MEM B_DQ<63> “
85 1;% VMEM B DQOQ<1> m E =VEM B DQ<62> %31
o 12y VMEM B DQ<2> VRE BASESTR — =MEM B DO<60> oo o,
o 2oy MEM B DO<3> VRE BASETTRO — =MEM B DO<61> o
o@D MEMB DQed> oo o —==MEMB = o
o 12 MEM B_DQ<5> _BASE= — =MEM B_DQ<58> »
. % MVEM B_DO<6> WRKE_BASESTROB ™ —  =VEM B_DQ<57> g
os u@%mfm—ﬁk_z =MEM B 56> o
Host Partition B 1 > SODIMMB 2
wuqry MEMB DOS P<1> | _ =MEM B DOS P<6> .
iy VEM B DOS N<1> THEFETTRR = =MEM B DOS N<6> e«
| =TRUH GND
oD
o 12cgryMEM B_DQ<8> _ — =MEM B_DO<55> "
o 2ey MEM B DO<9> VRE BASETTRO — =MEM B DO<54> o
oo MEM B D102 L M B 2 o
o 12gEyMEM B DO<11> _BASES — =MEM B DO<52> g
o 12ggyVEM B_DO<12> —EASES — =MEM B DO<51> s
o 12ayMEM B_DO<13> _BASE= — =MEM B 50> "
o 12EyMEM B_DO<14> _BASES — =MEM B DO<49> “
o 2@y MEM B_DO<15> WEiBEE:lMRUE — =MEM B DO<48> .
Host Partition B2 > SODIMM B 3
- =—GD o>
85 HE_NﬂA_E_M;m——:NﬂAM@ 31
o 12 VEM B DQ<17> _BASE= — =MEM B_DQ<46> "
- % MEM B DO<18>  MPREBASESTRE ™= "o\NEM B DQ<45> gaj
o gy MEM B DO<19> oo WREBASEETRH — =MEM B DQ<44>
o 12EyMEM B_DO<20> PSETRE — =MEM B DO<43> e,
o 2@y MEM B_DO<21> VRE BASETTROY — =MEM B DQ<42> o
o 12y MEM B_DO<22> VARE BASESTROE ™ —  —\EM B_DQ<41> o -
o 12gEyMEM B_DO<23> _BASE= — =MEM B DO<40> g
Host Partition B 3 -|> SODIMMB 1
85 12(By VEM B_DQS_P<3> — =MEM B P<4> 2
o 2oy MEM B DQS_N<3> _BASE= — =MEM B DQS N<4> g o
GND o
o 12 MEM B DQ<24> — =MEM B DQ<39> “
R MEM B DO<p5>  MEWSETRE — _\vEM B DO<3g> o,
o 12 VEM B_DQ<26> _BASE= — =MEM B DQ<37> “
o MEM B DO<27>  MREESETRE — VeV B DO<36> o .
o gy MEM B DO<28>  VREBASETROE 7 —MEM B DO<35> e o
w gy MEM B DO<20>  WHCFEETRH — =MEM B DO<34> o
os 12cmry MEM B_DO<30> = =MEM B DO<33>
o 12esMEM B_DO<31> VARE_BSE= — =MEM B DO<32> gy
Host Partition B 4 > SODIMM B 4
gy MEMB DO P<d> o | — SVEMB DOS P<3> mmya
- ) — G\ND o>
20 12 NVEM B 32> NVE

M B_DQ<32> &

>y MEM B DO<33> = = -MEM B DO<30> .
- VEM B 34>  WKEBASEETRH — —\EM B DQ<29> %2
os 12¢gryMEM B_DO<35> = — =MEM B DO<28> e
o 12 MEM B DQ<36> WKEBASESTRUS — —VEM B_DQ<27> .

o NARE_BASEST = &
o gy MEM B DO<37> e ] — =MEM B DO<26> .
VRAKE BASESTRO——=
o 12¢gryMEM B_DO<38> _BASES — -MEM B DO<25> o
85 12 M B > WE—BKSE: ROY — =MEM B_DQ<24> .
Host Partition B 5 -{> SO-DIMM B 5
s 12¢gryMEM B DQS P<5> _ — =MEM B DQS P<2>
o 2o MEM B_DQS_N<5> _BASE= — =MEM B DOS N<2> e
T T=1¢b o>
o 12y MEM B_DO<40> — =MEM B 23> “
o 12¢ary MEM B_DO<41> _BASE= — =MEMB 22> "

1@y VEM B DQ<42> VKEBASESTRUH — _\EM B_DO<21> .

. ey MEM B DOc43> — WREBSETRE — —VEM B DQ<20> g
VAKE BASESTROH——=

o 12¢ary MEM B_DO<44> —OASES — =MEM B DO<19> g

o oay MEM B DO<dB> R BSETROH = VeV B 18> N

o 12 MEM B DQ<46> _BASES — =MEM B DQ<17> "
< VAKE BASESTROH——=

s - ore MEM B DO<47> —mSe = -MEMB DO<l6> g

Host Partition B 6 > SO-DIMM B 6
29 12B> MEM B_DQS_P<6> — MEM B DOS _P<6> & 2
2 2oy MEM B_DOS_N<6> _BASE= — MEM B DOS N<6> oy ..
- = o>

@ MEM B_DQ<48> — =MEM B DQ<15> .

. sy MEM B DOc40> — WRREBASESTRE — —VEM B DO<14> P
VRAKE BASESTROH——=

o 12¢gryMEM B_DO<50> _BASES — -MEM B DOXI3> o

os 12y VEM B _DQ<51> VRREBASESTRUH — _\VEM B_DO<12> o
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NOTE: Must not enable nore than two SO DI MM nargi ni ng

68

buffers at once or VRef source nmay be overl oaded.

PPDDRVREF_S3

VREFDQ LDO_DAQ
R3403

10mA mex | oad

VREFNMRGN DQ SCDI MVA_BUF

1 200 ) e renessioo i 2 s

VR

VREF
L Lo
| eSS
X7R-C§5Ql¥l Al
A3l A4

VREFMRGN DQ SCDI MVB_BUF

VREFDQ LDO_DAQ
R3405

200 ) e rewessioo e 2 s

VR

PLUS VA VE

CRI TI CAL
VREFVRGN
u3400
VDD
o % % > SMB_PCH_VRE_SCL s ysop VOUTAL VREFMRGN_SODI MVA_DQ
o 50 55> SMB_PCH _VRE_SDA Tson ¥ voursl2 VREFMRGN _SODI MVB_DQ
9la0 ﬁ vourdé VREFMRGN_SCDI MVE_CA
Addr =0x98( VIR) / 0x99( RD) 100 & vourgs VREFMRGN MEMVREG FBVREF
D NOTE: MEMVREG and FRAMEBUF share
3 a DAC out put, cannot enable
both at the sane tine!
ORT, _pP3va sS4 VREFMRGN CTRL
WH REWDBTFEG-3 mm
\$\3 c2BY CRI TI CAL
VREEMREN | VREFNRGN
C34021 o
0. 10F —— Ve
g 2 U3401
TR Y PCA9557
(> P06 NC
3ln0 pil7 VREFMRGN DO SODI MVA_EN
Addr =0x30( WR) / 0x31( RD) a1 P29 VREFMVRGN_DQ_SODI MVB_EN
5|no pa 10 VREFMRGN CA_SODI MVA_EN
pd 11 VREFMRGN CA_SODI MVB_EN
ps 12 VREFMRGN MEMWREG EN
o 50 2 > SMB_PCH VRE_SCL 1lsa pe 13 VREFMRGN FRANEBUE_EN
87 50 33EHY SMB_PCH VRF_SDA 2|spa P74 e
THRM RESET*15
PAD GND
™~ [+]
|

27 > PCA9557D RESET_L

RST* on 'platformreset’ so that system
wat chdog wi ||l disabl e margining.

NOTE: Margining will be disabled across all
soft-resets and sl eep/ wake cycles.

. PLACE_NEAR=QB420. 6: 1nm
PLACE_NEAR=QB420. 6: 2nm VREFDQ ML_MB
VREFDQ ML_MB VREFD% ML_MB \R3421
1K
L =
w2 MVEMRESET | SOL_LS5V L SSMBNLSAFE  —— gg}u Fiow
SOT563 N -2L
.. _PPCPU_MEM VREFDO A o TFTe . PPOV75_S3_MEM VREFDQ A 5
VREFDQ ML_MB
15?422
PLACE_NEAR=R3421. 2: 1nm %
et
24 2

74 68 63 33 32 31 30 28 6

226 MEMRESET | SOL_LS5V_L

10 PPCPU_NMEM VREFDQ B

NOTE: CPU DAC out put step sizes:
DDR3 (1.5V) 7.70nV per step
DDR3L (1.35V) 6.99nV per step

VREFDQ ML_MB

SSMBN1SAFE

PLACE_NEAR=Q3420. 3: 1nm
PLACE_NEAR=QB420. 3: 2nm VREFDQ ML_ M3
VREFD% ML_MB 1R3441
1 1K
= Qo PAow
"W] SOT563 S 189 SLF
3 Xa§ CERM 2
T8 o o PPOV75_S3_NMEM VREFDQ B ., o

VREFDQ ML_MB
1|1?3442
PLACE_NEAR=R3441. 2: 1nm %’1&\4\/
5402

VREFVRGN_CA_SODI MVA_BUF

1% PLAGE NEAR-R3405. 2: 1M

16¥V

40!

VREFCA: LDO_DAC

VR

1 VREF
B 4
- A2 42
V- UcspP
Al
A4
A3 + Vv

aouis, WFVREFI\/RG\I
@ \]\
VREFVRGN_CA_SODI MVB_BUF

VREFCA: LDO_DAC
R3411

D PLAGE NEAR-I3100. 1268: 2. 54MM

+

PLUS VA VE

VREFNRGN
C34051

o 1 5_:\_ oJ B
x7R-c£gl§ﬂ @l > @2%3

NOSTUFF

R3414
33 2

Cc1 VREFMRGN _MEWREG BUF 150A A DDRREG REFI N flou) S
=1 Yhw

W pp

40

Required zero ohmresistors when no VREF margining circuit stuffed

30 33

31 33

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
116S0004 2 RES, MIL FI LM 0, 5% 0402, SM LF R3403, R3405 VREFDQ. LDO
116S0004 2 RES, ML FI LM 0, 5% 0402, SM LF R3409, R3411 VREFCA: LDO

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
114S0218 4 RES, MTL FI LM 1K, 1% 0402, SM LF | R3421, R3422, R3441, R3442 VREFDQ ML_DAC
11480171 2 RES, MTL FI LM 332, 1% 0402, SM LF R3404, R3406 VREFDQ ML_DAC

MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA GPU Frane Buffer (1.8V, 70% VRef)
DAC Channel : B C C D
PCA9557D Pi n: 2 3 4 6

Nonmi nal val ue
Mar gi ned target:
DAC range:

VRef current:

DAC step size:

0.75V (DAC: O0x3A)
0.300V - 1.200V (+/- 450nV)
0.000V - 1.501V (0x00 - 0x74)

+3.4mMA - -3.4mA (- = sourced) +33uA - -33uA (-

7.69nV / step @ output

1.5V (DAC. 0x3A)
1.998V - 1.002V (+/ - 498mV)
0. 000V - 1.501V (0x00 -

8.59nV / step @ output

1.267V (DAC: 0x8B)
1.056V - 1.442V (+/- 180nV)
0.000V - 3.300V (0x00 - OxFF)
+6.0mMA - -5.0mA (- = sourced)

1.51nV / step @ output

SYNC_DATE=05/ 16/ 201
e ————

I SYNC_NMASTER=J401

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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PROPRI ETARY PROPERTY OF APPLE

THE POSESSOR AGREES TO THE FCLLON NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

FSB/ DDR3/ FRAMEBUF Vr ef Mar gi ni ng
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8 14 6 5 4 3 2 1

EM CAPS Caesar |V Support

PLACE NEXT TO J3500

TPS2065-1 HAS ACTI VE LOAD DI SCHARGE SO R3505 | S NOSTUFF.

U3500
LOALIMT  |1p52065- 1

2 lno DN auro| 6 %‘EHNEWD%&%SW
PP3V3_S0 N auri[ 7 } fgi%é:#gw
Y5F BRu 8 . PP3V3_SWSD PWR
10PF » ENET_CR PVWREN __ | EARE Cg:; 5 CRITI CAL NOSTUFF D
1]|2 SDCONN_CMD_R ' 0>— 1]
= ij s o8 1 C3501 |1 C3500 |'R3502 e 1 C3507 |:1C3505 ['R3505
locioh iz o - JoUF T 0 TUR TOK o PRy TOUF " —— g TUF
1. o 1. 16
R W o para s e [ i Sl * fion [* igh oo A6
| [ RESI STER ON FERRI TE PADS! ! 2
ik
\/
40%’\" 10PF PART# QrY | DESCRI PTI ON REFERENCE DESI GNATCR( S) | BOM CPTI ON ‘l‘
1 2 DCON
I} = N _DATA Rel> . o 11650004| 3 | RES, ZERO OHM 0402 L3540, L3541, L3550 PU_SDCONN_QOC L
MY
\/
10PF XK
1 IJI 2 SDCONN_DATA_R<2> ,, 4
%?@ 10PF
1112 SDCONN_DATA R<3> ,, 4 RESI STER ON FERRITE PADS! ! RESI STER ON FERRI TE PADS! !
E%— Elé': é‘% PLACE AT SOURCE. PLACE AT CONNECTOR.
\/ .
P scon o g e e L35t
'J@ Eﬁf}[’? 10NH-300MVA 10NH-300MA 13NH-430MA 43NH 5% 100MA- 0. 810HM
M 10PF a5 37 2 SDCONNF_CLK 1YY L2 s SDCONN CLK FE 1 ( Y Y L2 4
1112 SDCONN_DATA R<5> ,, 4 NOSTUFF 0402 0402 NOSTUFE 0402 NOSTUFFE
POV J</ 13542 L1 13551 13550 CRI TI CAL
ope v - - -k — J3500
1|2 SDCONN_DATA_R<6> 4, s o o & M SD- CARD- K40- K41
J/ }[, [ F-RT-TH
v L9510 1 ! L Lo vss C
w0 N_DATA_R<7> ) - - go |
41]4&———— e 5 « SDCONN_CLK_R 95 [ak
bJFF o +7 o> SDCONN_CVD R3555 0 1\ pn 2o TEoWWELE 202 w2 SDOONN_CMD_R 2o [aw
TORE s 37 Cary— SDCONN_DATA<Q> R3SS060U Y LAAAZ o ITIoW VT A s s SDOONN_DATA R<0> 715 | oaro
1?| 2 SDCONN_WP o o7 @y SDCONN_DATA<1> R3561 Y LAANZ o oW T A o0 :s SDCONN_DATA R<1> ED P
s a7 o 57 ¢ary_SDCONN_DATA<2> R3562 0 p 070 ITIOWNMETF AT o 2 SDCONN_DATA_R<2> 93 |oarz
lociopail o> SDOONN_DATA<3> R3563 0, VV\, 5% 17IoW WL a0 SDCOWN_DATA R<3> 1o
F\E/M 10p|:1 oo e SDCONN_DATA<4> R3564 © 1/\/\/\/2 5% 1 T6W NVF-LF 40 88 34 SDOONN DATA R<4> 0 O | CD/ DAT3
02 88 37 B 88 34
: 112 SDCONN_DETECT 2 s 37 Gy SDCONN_DATA<5> R5560 Y 1%2 o0 HIOW MR A o0 2s SDOONN_DATA_R<5> 11] g DD:TTQ
5&&, o 7oy SDCONN_DATA<6> R3566 01 a2 o o o .« SDOONN_DATA_R<6> 123 | oare
= %?%’V' s 57 Cary— SDCONN_DATA<7> R396/7 T 1 z\p2 20 TR T o0 2s SDOONN_DATA R<7> 130 oatr
2« _SDCONN_DETECT 14 5 |carD DETECT sw (NC SW TCH)
19 6 [cARD DETECT GnD (CPEN = CARD | NSERTED) e
o7 2 (o SDCONN_WP 18 5 |WRI TE_PROTECT_SwW
45 |vop
17175 [sHD_PIN
18 5 |sHD_PIN
19 5 |sHD_PIN
20 5 [sHLD_PIN
516- 0230

SDCONN DETECT DEBOUNCE. ENET_RESET AND DETECT- CHANGED PCH GPI O PULSE GENERATI ON.
5045 38 35 33 28 25 20 10 o PP3V3_S4

CRI TI CAL
R3515! 3 crTca C|353
10 VDD %8\7’
1%% 2 XSR When ENET_LOW PWR deasserts, RST_OUT# deasserts for >80nms, then asserts for 10ns
Vi U3530 402-1 regradi ess of RST_IN# state. Qtherwise RST_QUT# fol | ows RST_IN#
SLGIAPO26V
N =
R3514
R3511 o 2oy ENET_LON PR 2 FOWPR 7 msrour| 4 SLG ENET_RESET R L 1,22 OV ENET RESET L o - e
o oy ENET_RESET_L 1 2 SLG ENET RESET L 3 Jesriw lioac] AN
A R3531 ey
¥ ?ﬁ‘év e 1490 2 oz SDCONN_STATE_CHANGE
> FRow P a1 0 40 LG s SDCCNY DETECT 7 DEECT7%FJ,'|N e (@] o SHOONN_STATE CHANGE S1R “51%}; T e
10K 1 DET_CHNGD* 46%
9%
M:lﬁ}zé/ SDOONN_DETECT_LVL 1 | )B) o e FNFT_CR DETECT L @ -
. S 2 - o ter ane
SD_DETECT NEEDS TO BE | NVERTED. D TR NOSTUFE
it - o R8512"
%
L av biock 15 20m nomna Wiy A
2 SYNC MASTER=J40! SYNC DATE=05/ 16/ 2011
SD CARD READER

D20

SCH "NUM>

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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Al RPORT _PP3V3_SA 4 10 2 2 2 5450 55 56 5 50
Eg E QE g;g EI QoD 17 87 9 PP3V3 GBHSaz‘évz;sa?udgs“ 47 48 49 50 63
m 17 87 93
CEI Tl 5AgL Pl KE L -
330" SO R3665! 1931%;6:0 661! Q8660 |,
4 (YYY 2 _PClE CLKIOOM AP_P . o 10K S % 100K SSMBKLSAMFVAPE ';
v s 55 _PP3V3_W AN — u Zg,p‘ﬁ 2% S %,{:}g‘? VESM] |
-PP3V3 WAN 1YY\ 2_PGE CLKIOOM AP N v or 2012 = oo 22 Jo
11RO3K601 PLACE_NEAR=J3601. 11: 2. 54 MV 1 Rgewae s el 5 E&; USB BT RESUME G” Sfz
; 2 B 660 A USB_BT_SUSPEND
%-1 it ORI T CAL NOSTUFF NOSTUFF POLARI TY REVERSED! | Pl 3USB102ZLE| POLARI TY REVERSER =
2 J3601 C3680 1 1C3681 TQEN et s. el 7 TUFF
NOSTUFF 500913- 0302 1PE L 5 1P s v R3662'| |'R3663
£ ST SM et S APR CRI Tl CAE™*"57| 6
R3602 /-0 4BG - 1PF 22K 22K
0 32 o~ 31 céEM 2 2 SI GNAL_MODEL =PI 3USB102_TQFN_HI 3USB102ZLE MO % 5%
P SMC PME_S4 WAKE L 1 2 | ~ S NOSTUFF §_BT_VBUS EN 10 |sel e 8 Mib}g %}E}é’
o L 2 2 2
< H T lwameorne sfooh t e =
22 20 18 oo PCLE_ WAKE L 402 WAKE# Pl D Y Sy =
®— 100 - PLAGE NEAR=I360L. 1616 MA 6,.8% 2
CLKREQ# - o o ~ 25 R3662 NOT NEEDED PER BROADCOM
101019 g lww POE CLKIOOM AP CONN P %3‘158':1 1 =
nozlo o g & = PCE_CLKI00M AP_CONN N 1z POEAPRDCP o = s BT P
MO lis g 1w POE AP R2D P BRGY 10%e 3V R D
18 17 o |wwPOE AP RRD N T PCIE_AP_R2D C N
20 g 8 19 = 1o%l.olls. 3V X5R <am USB_BT N CBD s 86
ANTENNA CABLE 2[00 o o1 USB BT coN P st epsas0s 175
CLl F)S 241 0 123 gy | u3as USB_ BT CONN N é%’
261 5 o425 CRI_TI CAL (ﬁuom 3.3V TBT POC FET
TS Ol bPENS QBT E L3908 BLUETOOTH SR
0o NEERSWPTHE0. 2 M oy 1y oA Rohs PP3V3_GBH ¢ 20 2 35 13 46 47 48 40 50 3
SrRoRh s 53 1(3;3961%g C3633 AYYYLs « USB_BT_SWP
1 @, X ” f—
lcLI P- SM K4 > 8% 1 '
51650582 T%as* a0l L YLz  USB BT SWN 3670
I PLACE_NEAR-13601. 27: 2. 54 WM N
%%6 FLEX| SI DE = 51650573 I CLRI TI CAL e
. 58 FERR- 120- OHM 1. 5A 3V3BT EN L
ICLI P- SM K4( 2 (Y Y Y\t L
0402
O i e
%%6,8\}? — | VvESM
N - >
ICLI P- SM K4d _‘ =
S e G1
RNE%T;';F 2 PM SLP_S4D EN ¢ co 7o 50
6 6
1%%% 1%%% 1,29, PM BT PWR RST -
ICLI P- SM K4Q ICLI P- SM K4( = 1 5l/gW
3.3V S3 WAN FET hos"
CRI TI CAL
SrR8n @650 R3660
1cu P- SM K4( TPCP8102 0.010
L3604 PPSV3 WL AN FET Z3ViK S 606 1A Aomhal  max 1w
FERR- 120- OHM: 3A NeE V5T He0- 2 mm = - 2 PP3V3 S4 s s aew s s s
o PLACE NEARSJI601. 27:5 W 1 5 2 118478675780
R38R SrRbA ’ <o BP3VS WAN Wm ~
CRI TI CAL ‘5 Tm oeo3 JP— Trcra102 5
L L 1C3622 JiC3623 1C3624 VoL TAGESS. 3V CRI TI CAL - LI SNS WAN P s o
L1 P- S Kag Lt P- S Kad 1153622 1 ¢ Cc36211 |1C3620 R p— s C3651 1
- go/0 - ggop - ig% 0. 1%2 UF < 0.033lF —— I SNS WAN N s o2
PR W PR srr iy 2] [2 38 cerm T | e C3650 e
%%6 q J_ 402 0805 LOADI NG 1.1 A (EDP) 0. 1UF 402 33,5
. - = 1]]2 P3V3W AN SS 1\/\/\@ PM WAN EN L e
ICLI P- SM K4( = Filgl%. M:ll/gl\év
X7R CERM hos
Supervi sor & CLKRE! I sol ati on
[aeqq | [GasAR g o
ICLI P- SM K4( ICLI P- SM K4( PP3V3_$4 §,18,20,25,28,%3,% 35 3 45 50
CRI TI CAL 1C3640
R3640'| |'R3653 s —L 0 1UF
100K 232K T 1
s 2 g U3640 2 0K corm
- 5 SLGAAPO41V
L L ab 2 2402 TDFN
= = P3V3W AN_VMON
806- 0444
| AP_RESET CONN L AP RESET L .
AP PWR EN SYNC VAGTER=J 40! SYNC DATE=05/ 10/ 2011
STANDOFES FOR X28 CARD .| AP clkREQ O L AP QLKREQ L g, » W RELESS, BT CONNECTCOR
) —
SDF3600 SDF3601 SDF3602 R3654 d} Appl e I nc. SCH_NUM
STDOFF- 3. 850D4. 5H 1. 3- TH STDOFF- 3. 850D4. 5H 1. 3-TH  STDOFF- 3. 850D4. 5H 1. 3- TH T o
L L L ZMELW NOTI CE OF PROPRI ETARY PROPERTY:
= = = < BEHERTI LMY LR e 1 o e
860_ 1277 860_ 1277 860_ 1277 _ THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
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ENET _CONN _CTAP

PLACE ONE CAP NEAR EACH PINS 3 AND 4 OF T3801 AND T3802

ETHERNET CONNECTOR

CRI TI CAL
T3801 ENET T N<2
o 1@y ENET_MDI_N<2> 1 M 12 o0 VDI _TRAN_N<2>
o srqeryENET_MDI_P<2> 2 1 «« ENET_MDI _TRAN P<2>
CRI TI CAL
3 r[ 10 ENET_CENTER TAP<1> w 38
X == RJ45- J40
TLA- 6T213HF AT
4 9 ENET_CENTER TAP<3> o P Eyg(yg
210 TRAN_NO
o srqaryENET_MDI _P<1> 5 bJ ]| 8 w ENET_MDI _TRAN_P<1> s ol Tranpr
= : i
2 *
o0 gy ENET_NDI_N<1> 5 7 s ENET_MDI_TRAN N<1> S 1° ° Ig::—zz SPLIT PAIR
< RX 510 TRANNL ¥
7 O | TRAN_P3
CRI Tl CAL 8o TRAN_N3
T3802 °
w ey ENET_MDI_P<0> 1 M 12 «ENET_MDI _TRAN_P<0> [0 DC s ED
—11 PI NS
o srqaryENET_MDI _N<O> 2 1 «« ENET_MDI _TRAN_N<0> 5 °
3 r[ o TAP<2> =
™X—> .. .
TLA- 6T213HF teknisi-indonesia 514- 0785
4 TAP<0>

o 7y ENET_MDI_N<3>

Bl TymIE

w0 s7qgry—ENET_MDI _P<3>

ss ENET_MDI _TRAN N<3>

s ENET _MDI_TRAN P<3>

<— RX

TRANSFORMERS SHOULD BE
M RRORED ON OPPGCSI TE
SI DES OF BOARD.

REQUI RES 2150VDC | SCLATI ON!

SYNC VASTER=J40I

SYNC DATE=05/16/201]]

TTILE

ETHERNET CONNECTCOR

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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PROPRI ETARY PROPERTY OF APPLE | NC,
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5

BCMB7765 ENET SR pins are internal 1.2V switching regul ator

If disabled: Okay to float VDD, VDDP & LX pin

| F ENABLED:
SPECI AL STAR ROUTI NG NEEDED ON

SR_VDD/ SR_VDDP CONNECT TO PP3V3_ENET (ADD BYPASSI NG) ,

See note for SR DI SABLE bel ow.
VFB nust al ways connect to =PP1V2_S3_ENET_PHY.

LX CONNECTS TO | NDUCTOR

THESE PINS. DECOUPLING ON PG 40 PP1V2 ENET o
2??mA (1000base-T, Caesar V)
oa 38 37 20 o_PP3V3_ENET
SEE CAPS ON NEXT PAGE FOR THESE PI NS.
281mA (1000base-T max power, Caesar |V) VDD for Card Reader 1/0 ENEl' SR LX o
+_PP3V3RIV8_ENET LR QUT
CRI_TI CAL _ ENET_SR VFB | CRI_TI CAL
L3900 L3920
FERR- 600- OHM 0. 5A FERR- 600- OHM 0. 5A
) 1 2 _PP3V3 ENET_PHY XTALVDDH . . PPRV2 ENET PHY AVDDL 1 (7 2 |
M NS, \5#'.@3;3 fin C3900i NEGK W pTH=0: 2 o
’ 0. 18 C3912§ 1 C3912;2: 1 C3912.‘é 1 1 SBQU%O
o151 |icsate "y 2 o Calr ol oo,
4. 7UF UF CRI_TI CAL 201 XBR 2 XBR 2 XBR 2 2 Xk~ CERML | TI CAL
E, o RS 1 58F 5of Hiih o5 CE3920%
xR CERR 2| |2 XBR FERR- 600- OHM 0. 5A ) L FERR- 600- OHM 0. 5A
. 1 J 2__PP3V3 EI\LIJII:_[:EPENWBI ASVDDH . PP1V2 ENET ,PHY_ PCl EPLL i, 2 s
M N .
1 PR W BTHES: 2 _]_1(03319U95 NS W BTEES. £ e
Qosk, C39271 (C39261: 1C3925
' ? 2% 0. 108 0.1UF -4, 7UF
lC3917iC3918lC3919 T39T0° . g 2 - SIS © CRLTI CAL
1 1 1 = 281 201 2082
UF UF UE FERR- 600- OHMW 0. 5A - L3930
oy oy oy FERR- 600- OHM 0. 5A
2 2 ok 2 bR | 2 PP3V3 ENET PHY AYDDH, , . = Y Y2
5K 5K 5K M WRTES 3 ™ PP1V2 ENET PHY GPHYPLL 1 2
J_ VOLTAGE=3. 3V R39101 1 gBPU]ﬁO 1 gzﬁu%l 1 EBPU%Z mﬁg&;%@ﬂﬁgé W
= 4TS T log, 0%, 0%, C39311: 1C3930
1/ 16W 2 % 2 S 2 % 0. 1UF — 4. 7UF
ab5, Gt Gl i S 10> ~ 2o,
5% g5 CERVL
+4 04 -
R3940'| |'R3941 %:30910§ B B C391(L)Jé f CRI TI CAL
4.7Ke o4, 7K 0L, Qo 2 5| 5 olelgle] 2 el ol o alelE =l g gle 39371 39361 |1C393
R 2o R Y| |7 e g 7 R = 0.4 —= O i — — IR
FERRIg BRSSO 2015( o201 ABHE B VB0 & g o5 AR 4B vBe 6,2Y 2 sl 2 2 x6R LRLOUT/ P11 15 used a5 & 3.3v/1.8v I mternal LEO out for
1 2 2 [ 4 5 32 EXh 201 02-1 the card reader on-chip I/0
C3950 1R|§942 = @ ; 0 T D" Connect only to U3900 pin 20.
0. 10F i,oéovﬁmm CRI TI CAL J ox =
1 imitin
o @AL——————H E_ENET DZR N 10|7n/ 2201 root stor U3900 2 & PP3V3R1V8 ENET LR OUT
. mm
s Gt BCVB7765_VMAI N_PRSNT 58 [V N_PRSNT( BOVB7765B0 TRoo_p{_40 ENET_MDI_P<0> e o , , Nt
o POl E_ENET_D2R P AT e TRDO_NA ENET_MDL_N<0> w000 -
< ||——| | PCIE ENET D2R C N &— 27 |PCE_TXDN TRDL_P| 44 ENET_MDI _P<1> 36 88 1C3970|1 C3971|1 C3972
%0 «| PCIE ENET D2R C P 28 |POETXOP 34350534 TROL_N_43 ENET_MDI _N<1> - oo F— Qoo == Qo
C3955 %% =| PCIE ENET R2D P - 23 3 TRO2_PL 28 EEL M) _Fe2> e 2 X'Sé“f 2 xﬁé i
0. 10F B E ENET ROD N =PI E_RXD | TrRo2_N|_47 ENET_MDI_N<2> - 4 281 281
o 1 PCl E_ENET_R2D C P 1]2 - - PCIE_RXD_N TRO3_P|_50 ENET. P<3> w0 00 . 1
b v o PCI E_CLK100M ENET P - 2llPaE REFCLICP TROS N 49 _queg ENET MDI N<3> e =
St %3519&6 v o PCI E_CLK100M ENET_N o 39 |PoiE REFOLK N R3930
201 : e GPI 0.0/ CR_ACT_LED*| 5 ENET_ASF_GPI O R 3.3K1 2 ENET_ASF_GPI p
1 2 11 " = ) LACT_ -
o o m>—PCLE_ENET_R2D C N H - D ClV_ENET_RESET_L - PERST* (s g gl 5
R3943 %Y v ENET_CLKREQ L - 2daxrEe @ P10 2/ VEDI A SENSE] © g ENET_MEDI A_SENSE o =
0 . NOTE: *1Px" == Programmabl e pul | - up/ down
s <OT} ENET_WAKE L 1,\/5\/\/2 585 BCM67765_WAKE R L - 34{WAKE (o . SD DETECTLL _ an ENET CR DETECT L ) o
(see note) % SD_DETECT can only be used active |ow due to errata. - D
1 PWR L 26 o CMVD 74 27 DCONN CVD .
s s pe o 20 > ENET_LOW - LLONPWR o R - « ENET_CR ‘“;g%'?“i’“" 25333NM1 S N am s e
21 R 2 DCONN K 4
Mist isolate from PCle WAKE# if PHY %0 50 47 ENET_ASF_SMB_CLK SO |SVB_CLK RCa - s ENEL CR CLK pLAgrn%f-: 00 21: 3 wll\/\/\/ 5% 17 I6W MF-LF 402 = a oD » o0
s povered-down i n S3/S5.  Standard % 50 rgaryENEJ_ASF_SMB_DATA @=_ 0 |SVB_DATA (i CR DATAOL 25 _ gy s ENET_CR DATA<O> R3 :é“cl% gg 1 2 SDCONN_DATA<0> 2s 00
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FW543 TPCPS Leakage Protection

FWs43 has internal |eakage path from TPCPS pin to VDD33.
FET bl ocks current to TPCPS until VDD33 is powered.

., _PPVP_FW PHY_CPS < " FireWre PHY Config Straps
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s NC_SMC FAN 1 TACH 212 |PK7/ FANOTACHL  T3CCP1/PI5/ C2-| ©5 g CPU CATERR L ame e K12 lvBAT o SM
s _NC_SMC PN2 S SB_pN2/ FANOPWR T3CCPO/ PI4/ C2+| D5 & PM THRMIRI P__3V3 am s C3i{ GND SMC AVSS 2 % 1
. _.NC_SMC_PN3 o D10 |pna/ FANOTACH? h D7 oA | E3 PLACE_NEAR=U4900. AL: 4M
e SSI 0CLK/ PA2| M2 PM EN o os E6
s _NC_SMC PN4 &=— 11 |PNa/ FANOPWAB SSI OFSS/ PA3[_MB - PM RSVRST L o = E8 AL
s NC_SMC_PN5 12 |Pns/ FanoTACHS SsIORW PA4l L4 SMC DELAYED PWRGD - E9 c7
s NCSMCPN6 oy NI g ranoPus SSIOTW PAS| N1 g SMC PROCHOT ~~~ mnae F10 | {voD D9
2 _NC_SMC PN7 "1 IPN7/ FANOTACHA J7 E5
o« _NC SMC PH2 -4 [PH2/ FANOPWE U1RX/ Bo|_F11 SMC_DEBUGPRT RX_L i34 9 Fo 1C4920 (1 C4921
w0 NC_SMC_PH3 (o 2 |PHE/ FANOTACHS wLTX pe1| ELL SMC _DEBUGPRT_TX_L 49 as J10 s - ?80/01UF %OQUF
ToocPo/PE6[ F4 g SMC SYS LED e o L 2 1oV 2 63V
w15 20 11 > CPU_PECI > Ct [PECi ORX Toccry per| F2 X_THROTTLE L o o PPLV2 SB_SVC VDDC £ 35 Ein 0361 mR
» @mSMC PECI L & |PECI 07X _@@@%ﬁﬁﬁﬁw 6 I8 ]
e SSIIRGPFO| M g SPI SMCMSO e A2V K13 | | vooe EEE]
a8 P! Bl L_B! L M3 |ppo/ | RQL16 SSI 1Tx/ PF1| N9 Pl | a8 2.5 K11
1 SMC DP_HPD L > 12 PP1/ 1 RQLLY sSI 10LK/ PF2| L10 SPI _SMC CLK 1
a0 45 35 ry—oMC_PVE_S4 WAKE L - P lPP2/1 RQLLB SSI1FSS/ PR3 KIO g SPI_SMC CS L~~~ e L
» >—SMC_PVE_S4_DARK L - 12 [PP3/1RQLLY PFal L9 o S5 PWRGD am e =
oo @m-SMC S4 WAKESRC EN o 913 Ippa/ 1 RUI20 PF5| K9 ge PM PCH SYS PMROK ~~ +muoe =
LS IpP5/ | RQL21 o
N8 e 1 Ra122 WrocoRo peal K7 SMC_DEBUGPRT_EN_L .
» m—SMC LI D K6 |pp7/1 ROL23 W0OCP1/ PGB L7 g SMC GFX OVERTEMP ~~ -m 1C4910 (1 C4911 (1 CA912 (1 C4913 |1 C4914 |1 C4915 (1 C4916 |1 C4917
g f— 1Lg/F 1Lg/F f— 1Lg/F f— O.°1UF f— O.°1UF f— O.°1UF f— O.°1UF O.°1UF
5% 5% 5% 5% 5%
. ENET_ASE_GPI O . D[P/ 1 Ran2a wraccror pro|_Ke ALL_SYS PVRGD - 2 10 2 10 2 1 2 % 2% 2 % 2 % 2 %
 —PU_SMS_ | NT_L - E4 IpQ1/ | RQL25 Wr20CcP1/ PHL| K4 - SMC_THRMTRI P o 4NgslTUFF 402-1 402-1 201 201 201 201 201 B
5 D SMC_BC_ACOK - FS lpqe/ | RQL26 .
8 G3_PONERON_L - NS |pqe/ | RQL27 Wr30CPo/ PHA| 33 g PM PVRBTN L oo 10 2 L
82 80 64 52 28 18 PM SLP_S3_L - lPoi/ 1 RQL28 Wr3ccP1/ PHs| H4 PM SYSRST L 18 27 =
o6 60 20 15 M SLP_S4 L - |PCB/ | RQAL29 WI4CCPo/ PHe| H3 MEM EVENT_L 30 31 48
o7 64 45 10 rmy—PM SLP_S5_L -> "’2 PQ6/ | RQL30 W4CCPL/ PHT| & g SMC ADAPTER EN e
P SMC ONOFF_ L - L6 Ipqr/ 1 RQL31
m e T1ccPo/ PIO| GO SMC _SSD1_OOBD2R L "
o a0 ry—SMC RX_ L - L3 |uorx T1cCP1/ PI1| B9 & SMC SSDL_OOBR2D L oo 2
49 a0 qor}—SMC_TX_L - M fuoTx T2ccPo/ PI2| A9 D2 D2R L a2
T20CP1/ PI3| B g SMC SSD2 OOBRPD L~~~ o«
86 25@%“&%%”%
86 25 B P E12 lusBoDP WrsCccP1/ PvB|_HLO BATL L 8

NOTE:
SMS Interrupt can be active high or low, renane net accordingly.
If SM5 interrupt is not used, pull up to SMCrail.

NOTE:

Unused pins have "SMC_Pxx" nanes. Unused

pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.
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8 7

6

5 4

mn mn H
SMC Reset "Button", Supervisor & AVREF Supply oo 1 gy CPU PROCHOT L
o s0 o115 1335 3 0 o, PPBV3_GBH 6 SMC12 PECI Support
o7 o a6 15 o _PP5V_G3H
Deskt ops: 5V y
Mobi l es: 3. 42V _PP1V0O5_S0_VCCI O Zi":’z’ia’%;"éalég
1
C5020 t - ® R5000
0. 47UF —— Iz N 1K T &b050 |,
61T us5010 Bow SSMBK15AMFVAPE | =
CERMVEY VREF- 3. 3V- VDET- 3. 0 2201 = VESM ﬁ
« NC SMC TPAD RST L 6JVR1* (17 SNOSOBO48  RESET* B SMC_RESET L o v 3
s _NC SMC ONOFF L 7dvR2* (1eu PP © e
3V3 S5 AVREF SMC ., 20 PM THRMIRI P_L_R 2 R5034
SMC MANUAL_RST L 4 lbeLay  CRI Tl CAL reFout| 8 — 1 <« 43
RYE: ’ e Vol rheeRs g TH=0- oo |R CRU PEQI R 1\AA 2 CPU PECI oy,
GN\ND 5% TQ FROM CPU
'R5001 1 =~ 16
0 o001 “ | cs0251| |:cs026 ~ 5051 fhor oS
be oo T T .
2603 R GE6Y ceRyPiat 2 2 ggCERM 3 %}E‘é’
SI LK_PART=SMC_RST 040271 0201 4 2402
PLACEMENT_NOTE=Pl ace R5001 on BOTTOM si de ' GND_SMC AVSS i s L |
MR1* and MR2* nust both be | ow to cause nmanual reset. RE?:%WDTF: 1 =
Used on nobiles to support SMC reset via keyboard.
NOTE: Internal pull-ups are to VIN, not V+. Jpp— PM THRMIRI P 3V3
s R5058
?058 1 PM THRMIRIP_B L 1%/%2 PM THRMIRI P_L 1 20 o
BOBALENES 26w SMC12 SPI Support
o Series resistors are no stuffed until the
R520212 topol ogy of 2 SPI Masters are verified.
w0 > PM_CLK32K_SUSCLK_R1AAA 2 SMC OLK32K oD =
5%
cigw R5021 no sTurr
o m>—_SPI_SMC M SO 1 2 __SPI_MB M SO oo
/\M/\/\/W_V\EAIEWMW—®
NO STUFF R5022 M:-lg}@’
R5013 a Pl | 1 2 40 Pl B | 29 61
5% PLACE_NEAR=UB400. 5: IMM
- m>TBT_VAKE_L 1 2 SMC_PVE_S4_DARK L o o wisy  RS023 o sTurF
M:Slo/g}é" o > SPL_SMC OLK bob 1 2 _SPI_MB CLK o
2 5% _NEAREU6400.6:
. ] 40 NO STUFF R5824 Mzégw
SMC Crystal Circuit o SPL_SMCCS L 1,90 2 SPL_MB CS L
,\é%\/ PLACE_NEAR=U6400. 1: 1|
1
Mia%w
R5010
» _SMC_XTAL 1.0, 2 sMc XTAL R
NOSTUFF uZbw w0 s0 0 47 35 33 33 7 79 3, PP3VE_GBH
18 201
RSO 1% w2 SMC SSDI_O0BR2D L R5068 100K 1 2
12 % CRI TI CAL - MQ5069 100K 1 5> 5% 1720W W 20T
oA Y2910 . [G3_PONERON L R50 72 10K 1 \\/\p 5% T720W W20t
’ 12 OOOSM—%-Z%SWM 10PF R5011 SMC LI D R5071 100K 1 5, 5% 1720W M 201
+» _SMC_EXTAL i LML3_SNC XR 1. 4 2 o TSNE TX L D073 10K 1 S 5% I7Z0W W 20T
It AN PP3VE_GBH 20 27 35,43, 47 40 40 50 62 SMC_RX_L 5074 100K 1 p O% L720W W 201
2 |4 1/20W 49 47 7
A w2 _SMC DEBUGPRT_TX L RO0/7/5 10K 1 o % I720W ™M 201
L2910 2@3 Q11 1'1?5%83 1|§59<82 -+ SMC_DEBUGPRT RX_L_R5076 100K 1 o D% L/20W W 20T
= T = I L LT R0 10UV T
10K 7
2 3k 2 B S4 HPD SMC WAKE SOURCES B3 R o SNETDD R 075 ok A oot
10K 5% 1720W ™M 201
o 10 035 3335 27 35 ¢ PPBVE_GBH. SMC SVE,S“ xgi t o o S T P 08T oK AN AT
) SMC_PMVE_$4 L oo 7 48  "SMC_BC_ACOK, D087 100K 1 5 5% I720W WF 20T
= R5045 - ~ _SMC S5 PWRGD VIN R509Z 100K 1 p 5% 1T720W WMF 20T
100°K 5% 17 20W NMF 20T
15l »_PU_SMB INT L R5093 10K 1 2
*/{:-Ll\év 5% 17 20W  NF 20T
K 402 w21 0 VEM EVENT_L R5014 10K 1 I
S4 HPD SMC Wake Sour ce SMC DP_HPD L gy 4 7 _PM THRMTRI P_3V3 R5017 100K 1 2 e o
» _SMC_ROVBOOT
Q045 |, Mo ROMBOOT
SSMBK15AMFVAPE | 'R5088
1K
VESM |_ O%OW
201
1" s 2
2 v 10 _SMC_ADAPTER EN R5085 10K 1 ?
o o r>-HOM_HPD L w4 _SMC_THRMIRI P R5086 10K 1 2
BATLOWM | sol ati on T
PPLV05_SO_VCCI O ; g 1y 1o s 15 20 40 45 51 « v SMC $4 WAKESRC EN R5090 100K1znp2 oo o
R5097* L
10%5 o 25 _PP3V3_W AN
1/ 16W
WiEE, o WFl_EVENT L R5089 10K 1 2 |
¢ SMC VCCI O CPU DI V2 ., 5% 1720W M- 20T
RS](-)OQOEl ISYNC MASTER=J401 SYNC DATE=05/ 16/ 2011}
K R5841 SMC Support
M:-lg ~ r—SMC BATLOW L 1,\/\/\12 PM BATLOW L 18 DA RG, NOVEET s |
402, % = Appl e I nc <SCH_NUM>| D
J_ 465}9’ Internal 20K pull-up on o p ) Ba L ABEL
< >

PM_BATLOW L in PCH
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MATT CARD
LPC+SPlI Connect or

CRI TI CAL
e
55909- 0374
M ST- SM
63 50 3 47 40 3 35 77 29 3, E3V3_G3H 31 O 32
7170 69 05 53 12 41 g7 33 7, PPBV_SO |
gL 1o ol2  lge LPC CLK33M LPCPLUS murs
o a7 1@y LPC AD<0> 35 014 g LPC AD<2> G 7 7 o
o7 47 ugary LPC_AD<1> oo g LPC AD<3> G v 47 w7
» m—SPL_ALT_MOSI -0 32 10 [ | SPIROV USE M B [T 20 1 52
w m—SPL_ALT_M SO - U0 ol2 g | SPI_ALT CK am
o7 1 17 oy LPC_FRANVE L w300l g | SPI_ALT CS L am -
e PM CLKRUN L pdlET 5 ol1e g LPC SERI RQ v
w0 47 @E SMC_TNB 0ol g | LPC PWRDWN L am s
o7 27 o LPCPLUS RESET L oo ol20 [ [ SMCTDI oD <
w5 11 o—SMC_TDO - 20 ol22 g [ SMCTCK oo
w NC SMC TRST_L - 23502t I g | SMC RESET L o
o _NC_SMC MD1 255 o128 | | SMC ROVBOOT oo
w0 o o SMC_TX_L -l 250128 g [ SMCRXL oD«
29[ J5le0 [ g T LPCPLUS GPIO o =
33 -~ 34
N4
516S0573

www.teknisi-indonesia.com

SPI Bus Series Term nati on

NO TEST=TRUE SPI _ALT_M SO
NO TEST=TRUE SPI _ALT_MOSI 46
NO TEST=TRUE SPI _ALT_CLK .
NO TEST=TRUE SPI _ALT_CS_L 4
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
'R5128 14R;5127 15;5126 14R;5125

0 R e waw
fow  3iPon Eihon Tihew  EAEEEHHEL
2201 2201 2201 2201
PLACE_NEAR=UL800. Y14: 5MM R5110 R5120
o omy_SPL_CSO_R L 1LAKD 2 s e SPI_CSO_L % Pl_MB CS L rs s e
5% 5% = PLACE_NEAR=R5125. 2: 10MM
PLACE_NEAR=UL800. T3: 5MM Uzhﬁw R5111 R5121 Ufg’—iw
oD SPL_CLK R 15 2 e SPI_CLK 1%2 SPI_MB _CLK g
1/5 A:W 1/5 AwW PLACE_NEAR=R5126. 2: 5mm
PLACE_NEAR=ULB0O. V4: SMM R5112 2@’—2 R5122 2@%
v om_ SPL_MOSI_R N 0 o SPI_NOSI 150 2 SPI_M.B_MXSI| gy w0 o
5% 578\, PLACE_NEAR=R6127.2: 5mm
1720w 1/20wW -
" R5123
9 07 17 qm—oPl_M SO 1,\/\/\/2 SPI_MB M SO e o

5% = :
1758w PLACE_NEAR=UB400. 2: SMM

1
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8

7 6

2 1

PCH SMBUS "0" CONNECTI ONS
64,62,63,00,59,58.54 52,7 11_PP3V3_ S0
e D OF S 8 OF LR
R5200'| ['R5201
1K 1K
3
PANTHER- PO NT u i T %?OW
2 2
1800 R5 2 0 2 BALANCED STAR TOPOLOGY
(neren P
»  SMBUS PCH LK AR 4 PCH_STR o
o+ SNBUS_PCH DATA SVB_PCH_STR SDA_ .«
— J | M 1L/F164vl\)/2 R52006
33 5% :?;5163/"
R5203 M2 SVB PCH DI MM SCL 5 51 50 o7
V%)FE/B%\ SVMB PCH DI MM SDA 5 51 50 o7
MARE_BASE=TRUE
33 5% t":'1L/F1f34vls)/2 =
1/716W 33 5% " oaAn
NMF- LF 40: SO DI WM " A
o _SNB PCH VRE SCL L ANRE R5207
s 50 s _SNVB_PCH VRE_SDA (WRITE 0XA0 READT OXAL)
—— L 2
s acs R%32(5)/°5 , | — SVB PCHDIMMSCL 4.
w300 VREFVRGN = SVB PCH DV M SDA .o -
(WRI TE: 0X98 READ: 0X99) L
o 50 22 SMB_PCH VRF_SCL — | < D v B
o 50 22 SMB_PCH VRFE_SDA — 33100
| (WRI TE: OXA4 READ: OXA5)
| |— SVBPCHDIMMSCL 4
MARG N CONTROL — SMB PCH DI MM SDA 8 31 50
w301 R5208 L
(WRITE: 0X30 READ: 0X31) 163\;/0
o7 50 2 SMB_PCH_VRE_SCL — T AARR SMB PCH MKY SCL ssoasr
a7 50 22 SMB_PCH VRF_SDA — . SMVB_PCH MKY_SDA 50 59 60 07
— MARE_BASE=TRUE
) Ve -
33 5%
R5209
XDP CONNECTORS M KEY
32500 R 2 Us800
(MASTER) :?;5163\/: (WRITE: 0X72 READ. 0X73)
o 2« _SMB_PCH XDP_SCL AR — SMB PCH MKY_SCL w0 50 o0
~NARE_BASE=TRUE = &
o 2s _SMB_PCH XDP_SDA —_SMB PCH MKY_SDA g 50 0
- =TRUE M- LF 402 -
J 1/ 16W L
33 5%
R5213
XDP
XDP CONNECTORS
32500 RS 5 i 4
o 2 SMB_CPU_XDP_SCL -
o 2 SMB_CPU_XDP_SDA
M- LF 402
J / 16W
33 5%
R5215
XDP

PCH " SMLI NK 0" CONNECTI ONS
5% 5% % 8% 9B, PP3V3 SO
SRy ek
R5210* R5211
PANTHER- POl NT 8. 2°K 80- 2K
U800 1/ 200 ;é‘éow
( MASTER) 25"1:2 2201
+SM._PCH 0 CLK
WARE BASESTROE
- SML_PCH 0 DATA
VAKE BASESTROE
J
SMC " 0" SMBUS CONNECTI ONS
63 62 60 59 58 54 53 52 51 PP3V3 SO
HEEPPRISL
e R5250*! R5251
4. 7§ go./7K TBT/ GPU TEMP
w900 1/ 28W %"zow EvCLa14- A U535
( MASTER) 201, 2201 (WRI TE: 0X78 READ. 0X79)
5350 47 _ SVBUS SMC O0_SO_SCL — SMBUS SMC 0_SO_SCL 47 50|53
88 —WAKE_BASE=TRUE = 8

50 47 _ SMBUS _SMC 0 _SO_SDA
50 ~VAKE_BASE=TRUE

— SMBUS SMC 0_SO_SDA

KEPLER: UB000
(WRITE: 0X82 READ: 0X83)

L
‘ GPU TEMP (INT) (J50G ONLY)

SMBUS _SMC O0_SO_SCL 4 %
SMBUS SMC O_SO_SDA . s

50

53

SMC "3" SMBUS CONNECTI ONS
s 9 g 55 79 28 70 81 P03 SA
sve R5290'| |'R5291
AR S a 1K
w900 1/ 28W i[,é‘éow
(MrSTER) 201, 2201
.+ _ SMBUS SMC 3 SCL
TVAKE_BASE=TRUE
. _ SVBUS SMC 3 SDA
TNVAKE_BASE=TRUE
d|
SMC "4" SMBUS CONNECTI ONS

ENET ASF (M NI -LOM

PULL- UPS ON ENET PAGE
TO 3.3V ENET RAIL.

smc

S
P
83

w3900
( MASTER) (WRI TE: 0X?? READ: 0X??)
s0a7 37 — ENET _ASF _SMB_CLK — ENET_ASF_SMB_CLK
50 “VAKE_BASE= TRUE —
5047 37 — ENET _ASF _SMB_DATA — ENET_ASF_SMB_DATA
50 “VARKE_BASE=TRUE —
| L

S
83

sMC 2"

NOTE: SMC RMI BUS.

010 s PP3V3_S4
3 & &

SMBUS CONNECTI ONS

RENAI NS POVERED AND MAY BE ACTIVE I N S3 STATE

o

14900
(MASTER)

R5270'| |'R5271
1K 1K

s 90
1/ zﬁx\? Eg’zow
201 2 2 1

w0 SVBUS SMC 2 S3_SCL
TMAKE_BASE=TRUE

w4 _ SVBUS SMC 2 S3_SDA
“VAKE_BASE=TRUE

TBT ROUTER

9000
(WRITE: 0X?? READ. 0X??)

SMC " 5"

63 40 48 47 46 43 35 27 20 ¢ PP3V3_G3H
R R AT

SMBUS CONNECTI ONS

smc

14900
(MASTER)

R5292'| |'R5293
47K 4, 7K
1/2 /"% 2/%0w

201, 5201

«» _SMBUS SMC 5_G3_SCL
TVARE_BASE=TROE

+ _SMBUS SMC 5_G3_SDA
TMAKE_BASE=TRUE

= 12C TBTRTR SCL 5978 SMC " 1" SMBUS CONNECTI ONS
sl so | 2C TBTRTR SDA — 1 2C TBTRTR_SDA 50 76 64,6363 69 5958 54 53 52 51 PP3V3 SO
- BASE=TROE = S a8 e ol
L
R5260* R5261
4. 7§ go./7K
e 1 zﬁ}é\?% % bow
201 1
PCH " SMLI NK 1" CONNECTI ONS 2 2
1900 R5262 R5264
PP3V3_S0 (e 3R P
63 62 0 59 58 54 53 %2 51 X
B XN RIS IAE o ANBYS SMC 1_S0_sal AR AR B TSN %0 5 %
NO STUFF NO STUFF 90 a7 _W%%E—ST'\ACLEI SO_SDA SMVB_ S| B _TSN_SDA s s3 %0
PANTHER- POl NT R5220 |'R5221 - 1 FHARR? VLR ER?
2K 8. 2K |
8 3% 29 R5223 33 s 33 59 SYSTEM TEMP SENSORS
waoo 1/ 280 yé%ow 59/8 R5263 R5265
(VRITE: 0X90 READ. 0X91) 201, 2201 1ow EMC1428: US500
o SML_PCH 1 CLK LAAA2 » SMB SMC 1 STR SCL (WaTE ox02 READ: 0%03)
— 11 C VAKE_BASE=TRUE — SMB SMC B_TSN SCL 50 53
o717 OV PCH 1 DATA 1 2 o SMB SMC 1 _STR SDA =
T . RSY¥2 TR TR [ — smswceTsnsa ..
9 .
18
SMLINK 1 |'S SLAVE PORT TO Hﬁb%'w

ACCESS PCH & CPU VI A PECI .

90

90

SYNC_DATE=05/ 16/ 201
e ————

Istc \ASTER=3401
SMBus Connecti ons
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8 I 6 5 4 3 2 1

Ega’ble CPU VCORE | MON CURRENT SENSE / FILTER
e PPIV3 SA LARA2 CPU VDDQ CURRENT SENSE FI LTER
5%
R5302 il
©4,63,62,60,59,58.54,53.52 51 PP3V3_ S0 1N 2 402 PP
Sl 2
CRI TI CAL N{: 0 7 W
R5300 o5 C5300
0.001 - g TUF
5”? PLACE_NEAR=R5300. 4: s’ 2 ;%\5{ CERM
1206 + 4
@ 7 m—PPLYS_VDDO CPU R1AAA2 U5300 R5301 Y-S LR MY _ | 3 R PPIV3_SO g5 9eb 8otk bk
SI GNALIMODEL=EMPTY] | NS VDDO N s | e O our |6 VDDO | QUT R A, SMC_CPUPLV5_I SENSE g o - 1) ; LE%C%ZEAOHWO 8w
CRI TI CAL % CPUI MVP_| SNS2_P UF
| 1 SNS_VDDQ P 4l REF| L 1/£]§:c13w 1C5301 R t8g = STGNAL_VODEL=ENPTY > ?83’/}
PLACE NEAR=U4900. B5: 5MM  — — 200 2UF I A5 cERM
a2 9 20 16 10 11 7 om_PPLVE_VDDQ CPU oD PLACENENREUIS00. B st 7T, gl CPUI MVP_| SNS3_P : PLACE_ NEAR-U4900. E1: 5
N 0361 92 70 00 [T = SrowEwoEr=Ee Ty Yy 3, DFN = R5§,§1
L GND_SMC_AVSS 4 4s 51 52 U v 2 o SMC CPU | SENSE oy o
1 Place RC close to SMC CPUI MVP | SNST N 2 11_ OOIg 2 1758w
= %2 70 o0 D> = ST GNAL_MODEL=ENPTY 801 % 1 C5232‘L1JF
kR e PCH 1.05V CURRENT SENSE FI LTER R5386 i B gggw
CRI TI CAL CPUl WP_I SNS2_N 1. 00K VCORE | SNSN L 0201
R5305 1 C5305 oz 70 D> =S GNAL_VODEL=E] / 1000PF = PLACE_NEAR=U4900. E1: 5MM
0.001 i = 95t UF %éﬁw R5387 GND_SMC_AVSS .7 4 51 =
W PLACE_NEAR=R5305. 4: 5MM 2 i( gCERM CPUI MWP_I SNS3_N 2 ,1. 00K GAI N: 133. 33
PP1VO5 S0 VO O 1 908 , ¢ D STGNAL_WODEL=EWPTY Yo T
o E g D S0V D 2 U5305 R5306 i SCALE: 30.00A / V
SI GNAL_ mEL:]EM”TYZ L SNS_P1vospeH N lin | NeE0 o [ pcH1VOs_I aut 1% 23K PCHIVO5_| SENSE w 2 MAX VOUT: 3.3V AT 99. 00A
CRI TI CAL UM
22| | SNS_P1VOSPCH P4\ ne rer| 1 % C5306
) — 20
w21 10 17 7 @y PPLVO5_SO_PCH o BAE NN B O 2 ggﬁ
o
GND_SMC _AVSS 4 45 51 =
Place RC close to SMC
B CPU Vcore Voltage Sense / Filter
XWp320 R5320
10 15 10+ _PPVOORE 1 2 ENSE_| N A4 53K VSENSE -
R e uz“]?w 1 C5320
CPU DDR 1.5V CURRENT SENSE / FILTER 1 2UF
PLACE NEAR=U4900. E2: 5MM — 20¢
| C53U?:5 PLACE_NEAR=U4900. E2: 5MM B g R
v+ T ?g\% PLACE_NEAR=U4900. B4: 5MV 6361
PLACE_NEAR=R7340. 1: 5MM Us5375 ng CERM R5376 L GND _SMC_AVSS .; 45 &1 s2
» o gy PLV5S3_CS N shnv %00 [ P1V5S3_| OUT K AA2__gSMC P1V5S3 | SENSE o s
CRI TI CAL 1/],4,°/W PLACE_NEAR=U4900. B4: 5MM
2 o0 oy PLV5S3_CS_P 4line (200v1v) ReF|L Gai n: 200x S 1 CE%ZJQ GFX/ 1 G VCORE | MON CURRENT SENSE / FILTER
@D Scale: 5A/ V T 20°§,
< Max Vout: 3.3V at 16.5A 585,
SENSE R |'S 1MOHM ON VR PAGE
EDP: 17.5A TDP :13.1A b L_GND_SMC_AVSS .; 45 51 52
SR ) PR3VS g )
TENORH RN E lC5360 CPU 1.05V VCCI O Current Sense / Filter
., . R5390
UF
v+ . 0} PLACE_NEAR=U4900. A4: 5MM 92 71 (IR CPUl WP_I SNS1G P — 11' OOIS VAXG | SNSP >
s U5360 2 - CERM STGNAL_VODEL=ENPTY 0\/_ A EEEE—
LAce eserrra0. 3 v UB360 3 R5361 asW  R5391
w7y CPUVCCI GS0_CS N s|inv | 'S0 aur |6 CPUVCCI O | QUT 15 RA2__oSMC CPUVCO! O | SENSE o« CPU WP | SNS2G P M 100K
CRI TI CAL 18w PLACE_NEAR=U4900. Ad: SMV O —STGNAL_MODEL=EVPTY & Yo 16w oW = CRI TI CAL
oy CPUVCCI 080 CS P aline (200v1v) rer|L Gai n: 200x M | Co361 08l to2 Box"U5340
—4 0. 402 OPA2333
S Scale: 5A/ V T Xogi, s, sy R5351
2 Max VQut: 3.3V at 16.5A &5, 7 VAXG 1sNs_our 1% 3% s aex 1 sENSE “
SENSE R |'S 1MOHM ON VR PAGE | GND_SMC_AVSS .; 4o 51 = R5395 Y%
EDP: 17.5A  TDP :13. 1A CPUI WP_I SNS1G N 1. 00K 1/ 20W 1
L A STGNAL_VODEL=ENPTY M 0
R5396 1}%\5\/ PHASE-NEAR:UA : S 8%
64 63 62 60 59 4 2 51 =
e CPU SA CURRENT SENSE / FILTER o CPU MVP_I SNS2G N L. 00K VAXG 1 SNSN
o Ji CE/SJ?:S - B 916k
v+ -1 1% PLACE_NEAR=U4900. C1: 5MV 2 .
- : 133.
LACE_ NEAR-RT140. 1 5301 U5365 2 4§ - CERM R5366 GAIN:- 133. 33
o oo VCCSASO_CS N sl N0 e | voosa taur 4 33K  SMC vocsa | SENSE . SCALE: 20.00A 1V
[mnoS R ——— (5103 MAX VOUT: 3.3V AT 66. 00A
CRI TI CAL 1/1%w PLACE_NEAR=U4900. C1: 5MM
o2 s [rmy— VCCSASO_CS P 4l (200v/V) REF[L Gai n: 200x 2@? 1 C5232%f§
@D Scale: 5A/ V ; Ogi,
~ Max VQut: 3.3V at 16.5A 5551
Sense R is R7640, 1nChm | GND_SMC_AVSS 4 a5 51 52 .
EDP: 17.5A  TDP :13.1A 1 GFX/'1 G Vcore Vol tage Sense / Filter
XWp330 R5330
CPU SA VOLTAGE SENSE / FILTER 1o 1o _PPVAXG SO_CPU 1582 GEXVSENSE | N 14. 53|S SMC GEX VSENSE Y SYNC MASTER=J401 SYNC_DATE=05/ 16/ 2011
XW5322 R5322 PLACE NEARRTES0. 2: 5 M ujggfw 1 C5330 Vol tage & Load Side Current Sensi ngE
; i gnepner
wi s PPVOCSA SO CPU 1 £ 2  VOCSAVSENSE IN 1% 23K sve voosA VSENSE o o PLACE NEAR-UAS00. B3 s = Dg,22UF STV B
Y, (I (e.01)4 PLACE_NEAR=U4900. B3: 5MM 5 6 R/ Ap le I nc <SCH_ Ul
PLACE_NEAR=R7140. 2: 10 MV 1/12 W ng p .
1169322 oz ° <E4LABEL>
L 052 UF GND_SMC_AVSS ,; 4 51 5 .
PLACE NEAR=U4900. A6: 5SMM 0 NOTI CE OF PROPRI ETARY PROPERTY:
PLACE_NEAR=U4900. A8: SMI 2 Xg THE | NFORMATI ON CONTAI NED HEREI N I'S THE
0L Tﬁgpplc}ggssO?pAG?EgYTngEp FClLON NG
L GND _SMC _AVSS .7 45 51 52 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 53 OF 500
1l NOT TO REPRODUCE OR COPY I T
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5

PSU CURRENT SENSE

o 71 e > PP12V_GBH_PSU

J401, J40S, AND

64,63,52,00,59,59,54,53.52 21_PP3V3 SO
CRI TI CAL e
R5493 1C5418
0. 502 crmiean T gt i
kTl o 24§§cem DCI N current Sense Filter
1206
1 2
3 3 o403 R5433
SI GNAL_| L=EMETY| SNS P12VG3H N 5] n S our |6 DCI N | OUT 4 53K SMC DCI N _| SENSE oo
9%
1/ W 1
22| I SNS P12VG3H P 4w+ REF| L GAIN 100X Y8 __§;,542%Z
5
G\D SCALE: 5A / V 2 xgé%
o MAX VOUT: 3.3V AT 16.5A 0201
GND_SMC_AVSS ., 4 51 52

80 74 67 62 52 41 6 COOT} PP12V_G3H

50 74 57 62 52 41 6 CRy-LPL2V_G3H

Pl ace RC close to SMC

CPU / DDR HI GH SI DE CURRENT SENSE / FILTER

04,59 62,00 59,59 51 52,52 &1 PP3V3_S0
ek
CRI TI CAL e
R5400
0. 005 -
1% - —
oé’%/z V+
LA U5400
| N NA213
| I SNG HS CPUDDR N s|in ' %3 aurle
CRI TI CAL
2 L SNE HS CPUDDR P 4| reF| L
GND
o

72 7170 68 66 6 (OOT} PP12V_G3H CPUDDR

Yo

C5401
0. 1UF
%
o
Gai n: 50x
Scale: 4A/ V
Max VQut: 3.3V at 13.

HS_CPUDDR | OUT 1% 23K  Svc CPUDDR HI I SENSE o o
Y o Do
. 1/2h§,_ow 1 C5403
: 1 0220

2A

2 5361
D AVSS .7 4 51 52

Pl ace RC close to SMC

J40

DC-In Vol tage Sense Enable & Filter

TURN ON DI VI DER ONLY | N SO.

415 Max VQut: 3.3V at 19.77V Input
D'\gsg?g}g DCI N_S5_VSENSE
P- CHN
R5413*
27. %5
1/ zgﬂy_\‘} PLACE_NEAR=U4900. N9: 5MM
201, RTHEVENIN = 4573 ohns
SMC _DCI N_VSENSE @
w0 74 67 62 52 41 6 _PP12V_G3H PLACE_NEAR=U4900. No: 5%54141 PLACE_NEAR=U4900. N9: 10MM
1
3. 4ok 4 _|"PALA
1200 T Ogi,
1 2
RS]‘_loJE)JK 2013 8361
M:-léog} Ll OND SMC AVSS 4 e s
4025
PDCI NVSENS EN L_DI V.
R5412
415 100K
82 80 64 47 28 15 [TH) PM SLP_S3_L
ENABLES DC-I N VSENSE
DI VI DER I N SO.
Al RPORT CURRENT SENSE
4,02,63,09, 50,5954 59,57 g1 PPBV3_S0
Pt L L L gy
BUBBRE
1C5420
—4— 0. 1UF
o CRI TI CAL T2 i( N
e Tl
0.010 OHM SENSE RES| STER
o420 R5422
o2 2=y | SNS_VLAN_ N shin | SCO T auT |6 WLAN_L QUT 1% B3k AN_| SENSE -
1%
1720w
o % L SNS_W.AN_P 4N reFL GAIN: 100X it L §5242%§
™ = Yo
G\D SCALE: 1A/ V 2 x'gR"
N MAX VOUT: 3.3V AT 3.3A 0201
GND _SMC _AVSS .7 45 51 52

Pl ace RC close to SMC

SYNC_DATE=05/ 16/ 201
e ————

I SYNC_NMASTER=J401

Hi gh Side Current Sensi ng
DI RG, NOVEET sz |
d} Appl e | nc. <SCH NUM=| D
® <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE

11 NOT TO REPRODUCE OR COPY I T
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04:%:53:090:70:%4°%:7 £ _PP3V3_ S0
B

50 42 41 40 35 g é;g%; ’
I TI CAL 1 1 1
R5500 |'R5501 ['R5502 CcPyY Tl:IERND P 1053 02
P CB5OOO}L 6, 81K 5 10K 20K <
CRI Tl GAL Z& }Z’ 1 ow %‘iﬁ\g %‘iﬁ\y 1 C551
VDD 2055 b2 P b3 pozzuF
U5500 }gw SI GNAL_MODEL=EMPTY
EMC1428- 7 2 gEK
QFN Pl ace (25570 near US500
02 5 10 rEy—CPY_THERMD P 1 | pp1 ALERT*|y7  SNS T1 ALERT |L CPU TWERMD N ame = =
CPU BODY CPU_THERMD N 2 | ot
0 55 10 X svs_sHor R SNS T1 ADDR
o2 5 __CPU PROX THRM P 3 P
. Z: CPU PROX THRM N 7 B'\P;;B'\Pg SMDATA| 11 MB_SMC B TSN SDA 50 90 4 ss _CPU_PROX_THRM P
o2 5 W FI_PROX_THRM P 10 | ppas o swoLk 12 SMB_SMC B TSN SCL % % 1C5520 3
o250 _WFI_PROX THRM N 9 |pw/ors  TRIPISET| S SNS T1 TRI PSET —— 0,.0022uF 1 520
DI MM PROX THRM P 15 13 Set trip point to 125 C }QVI SI GNAL_MODEL=EMPTY 46BMXXH
02 5 DP6/ DN7 Na B3N 2 gEK ,SOT732-3
oz s DI MM _PROX_THRM 14 | ones DP7 Pl ace C5570 near US500
oz sa _CPU_PROX_THRM N
22 GND__ THRM PAD PLACE Q5520 UNDER BODY OF CPU.
XVB504 [026] XWb505° 5
11 w55 W FI _RBROX THRM P
— 3
1 C5570
22 — 07 0022uF 1 570
X500 (28] X501 EMC1428-7: 6. 8K PULL UP: |2C ADDRESS: WRI TE: 0x92, READ 0x93 2 2%%\5{,’\,, SI GNAL_MCDEL=ENPTY BOB46BMXXH
11 Pl ace C5570 near U5500 2
PCH_THRVD N 02 5o W EI _BROX_THRM N
% =2 _PCH THRVD P P omnedior on age orme

a2 sa _DI MM RROX_THRM P

3
1
o ss _AVBLENT_THRVD N - g.f’o%%(z)uF 1 580
92 5a _AVBL ENT_THRND P B Y Sl GNAL_MCDEL=EMPTY 4GBWXH
g"' ,SO782-
PLACE C5580 NEAR US500
02 5a DI MM _BROX_THRM N

PLACE (6580 UNDER SODI MVS.
connector on edge of M.B

o)

ONLY ONE CAP PER BACK- TO- BACK DI ODE PAI R NEEDED.

a2 s5s _PCH THRVD P

3
;@F 560
46 BMXXH
2501'732-3
TBT PROXI M TY THERVAL SENSORS o == _PCH_THRVMD_N

PLACE (6560 NEAR PCH (U1800)

FERRPAAT £ PPIVE SO . o2 5s _AMBI ENT_THRND P
o 05535(jlTI * :
1 1 1
Fes3e 537 ) 599
LI ir 6 16 ES40BMOH
1 X5R 1 1 -
402-1 2402L¥v 2402L¥v 2
Ehl/JC5].§§45- A = 92 53 = = PLACE (5500 PER PD
MSOP
NCx—2| DP1 R }TE&(L/ADDR 7 _SNS T2 ADDR
NCx—>| DNt ALERT*,8 SNS T2 ALERT L
4 | op2/ DN svpATA|_© SMBUS_SMC 0_SO_SDA 47 50 %0
S | pne/ DP3 svoLk |10 SMBUS SMC O_SO_SCL 47 50 90
&
6
3
?540 1, SMI_THRM SNS3_P =
BC846BMXXH E] ] L=ENPTY
SOT732-3 c554
PLACE NEXT TO CR UNDER U9000. 0. 0022“'\:/)
2
0
o2 SMI_ THRM SNS3_N

Pl ace C5540 near US535

EMC1414- A- Al ZL: 33K PULL UP: |2C ADDRESS: WRI TE: 0x78, READ: 0x79

SYNC _MASTER=J401 SYNC DATE=05/ 16/ 2011

THERMVAL SENSORS

T ez |
d} Appl e | nc. <SCH_NUM>| D
S <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREIN IS THE
PROPRI ETARY PROPERTY OF APPI
THE POSESSOR AGREES TO THE FClLON NG
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APPLE P/ N 353S3199
7475 42 27 20 21 7 PPLV5_S0
CRI Tl CAL PP3VS_S0 am i g
1 C5600 PP4V5_AUDI O ANALOG ey s
of 5603 5604 C5605 606 - 608 -
1 1 1 1 1
2 %5 e o L 25804 PRl ITT8 L ToUF
CRI TI CAL b= —— 10l i — 30U
C56021 xoncie] | B oy R | ok 2 Y
= 1o —= 403 188 popY " 40 283-1 0308
V2
TANT-
« - PP4V5_AUDI O ANALOG BT of J % R 1
1 D VA _REFVA_HP VA GND_AUDI O CODEC s 55 55 5o
ZRSG@?(() VBI AS DAQ 29 |vBi AS DAC
o HPoUT_L|_38 NC AUD HP_PORT L NC.»
160 e NG (54206 _FP 44_VHP_FI LT+ HPOUT_RL_40 NC_AUD_HP_PORT_R__ NC.» XW5610
L4062 41 lwe_rir- US5600 M
J_ CS42068  1prer| as AUD_HPREF 1582 GND_AUDI O _CODEC s 55 55 5
. NCNC_AUD GPI O 0 = 2 |GPI O/ DM C_SDAL LI NEOUT_L1+| 35 M N_LI NE_W DTH=0. 2Mv M N_NECK_W DTH=0. 15MVI AUD LC2 P L o =
EXT HP AMP CNTRL % @ AUD_GPI O 1 12 Jeri oy gy cospe, Linecur L1 [ aa R T o AUD Lo N L oo =
» NCNGAUD_GPLO 2 14 Jopr ' T2 NEQUT R 36 oo o oy DTRED W N RECK W DTRED T5WW AD Lp PR o = EXTERNAL HP AMP
SPKR AVP CNTRL o qAUD_GPI O 3 15 |epi o8 LI NEQUT_R1- | 37 LTTRE : LRECK : AUD LO2_N R o = et
5o AUD_SENSE A 13 |SENSE_A LI NEQUT_L2+|_31 AUD LB L P 57 92
o LI NEQUT_L2- | 30 AUD LGB L_N %57 ~  SPEAKER AMP
PP4V5_AUDI O _ANALOG s leive LI NEQUT_Re+| a2 NC AUD LO8_P_R NG
o
43 _lFLve LI NEQUT_R2- | 33 NC AUD LG3_N R NG
42 |FLYN CRI TI CAL
M cBI AS|_16 NC CS4206_M CBIAS |\~
= 3 \VL_HD
VCOM_28 CS4206 _VCOM NC
M NERESR-W BFFES: 18N
1 VL IF
LI NEI N_L+|_21 AUD LI _P L 55
o v —HDA BIT_CGLK 6Bl TaLK LINEIN G | 22 MAKE BASE=TRUE AUD LI _N LR %55
57 17 T HDA_SYNC LI NEI N_R+|_23 AUD LI _P R amss
R5601 I 10 lsvne
22
o 1 HDA_SDI NO 1 2 o AUD_SDI_R 8 |soi Ma N L+| 18 AUD M C INP_L .
< ’\é\of\/ = lspo M QN L |17 AUD M C I NN L %sg EXTERNAL M C | NPUT
1/ 20W
- | 11 RESET* MGl N_Ret 19 NC AUD M C INP_R NC™
57 17 [T HDA_SDOUT g M CIN_R-|_20 NC AUD M C INN R 0
HDA_RST_L | NC
O D SPOLE TN 47 sy
*° D POIFIN VREF+_ADG_27 CS4206 VREF_ADC
CS42 PDI F_OUT —
R5602 | 063 481SPDIF_QUT N-RECK-W DTHEO: 15 NC
22
AUD_SPDI F_QUT 1 2 DM C scL| 4 TP_AUD_DM C CLK
* <o AN R5603! ~ NC _—
1/20W 100K
1 1/ zk‘@ DGND _THRM PAD AGND
Dl FF FSI NPUT= 2. 45VRVMS 2013 E: 9 CRI TI CAL CRITI CAL
SE FSI NPUT= 1. 22VRMS 56131 105614
DACL FSOUTPUT= 1.34VRMB el 5%
DAC2/ 3 FSOUTPUTDI FF= 2. 67VRNS 1 T ,_;i%\o?
DAC2/ 3 FSOUTPUTSE= 1. 34VRMS case. PIANE POLY- TANT.
s 55 55 5 GND_AUDI Q CODEC
Toes1 AUDI O 4.5V REGULATOR
FERR- 120- OHM 1. 5A APPLE P/ N 353S2234
1 2 PP5V_AUDI O HPAMP .,
0402 E
T AL M N-RERR-W BFHES: 58MM
L5650 Us601
FERR- 120- OHW 1. 5A VAX8840- 4. 5
« - PP5V_SO_AUDI O 1 2 AUD 4V5 REG |1y ihn YN ol PPAV5 AUDI O ANALOG ..
0402 E =,
R5650 4 N LR W BFLE :st CRITICAL | 5653 MR W Brees: 20t
JBBSBIS 0, PPIVE SO NS¢ AUD_REG SHON L gorow 6. 010F
8P URHBE 1/14,W ' T dAL D NG5 5 NG MAX8840_BP : 1 2 | TI CAL
- C5651 1 105652 ~ N-NECK-W DTH=0. 2 8tv° C5615é 1
65650 T T ggpowF 385 o
= Q4o 2 2 2055F
2 %‘5{ CERM 600 4021 ECVI SYNC VASTER=J 40! SYNC DATE=05/ 16/ 2011
X5 e
SM
vago | o o e . AUDI O CODEC
1 XWB601 VN BFEES: 500 SCH_ NUM>
= SM NO TESF=TRUE Appl e I nc. =
1532 G\D_AUD| O _HPAMP o e ®
VAT, qgfo
Vi RV BTHES: S8MM NOTI CE OF PROPRI ETARY PROPERTY:
mﬁTEST_TRLE THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 56 OF 500
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CODEC Nom SE RIN = 20K CHVS
FC = 5 HZ Max
VIN = 2VRM5, CODEC VIN = 1.14 VRVS

OHVB

s8 AUD LI | NL
BI N-NECK-W DTH:gZ gm

s [T AUD LI _GND

59 50 50 ry-GND_AUDI O CODEC

O R W BB W

NET RIN = 18K
CRI TI CAL
M N-DFRE-W BFHE: 3MM OM T_TABLE
R5700 @190
17/.\/%/7\/@ AUD LI LF 2|1 AUD LI P L 54
11{?'\4\/ %}8%” BI N-NECK—W DTH:gZ gm
=
402 P%,AYS-E:AMNT
R5701!
21.5K
ey
4023 CRI TI CAL
OM T_TABLE
C5702
3. 3UF
2H‘1 AUD LI N LR 54
NOSTUFF M R -WBTFES =P
'R5703 |1c5713 ig"/ -
19 L g 01UF PN
%‘éow T ;gg
2201 201
R5705*
21. 5%5
1
M:ibzz CRI TI CAL
M N-NEGK-W BTHE: 3Mv OM T_TABLE
N-LI'NE-W DTH=. 3 C5703
R5706 AUD LI RE 3. 3UF
7. 87K UD_LI_| 2\ [+1 AU LI P R s
A I M NSV BIEES 3 >
e 38 HeEC
a0 A
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI Tl CAL BOM CPTI ON
128S0309 3 CAP, TANT, POLY, 4. 7UF, 20% 10V, SND C5700, C5702, C5703 CRI Tl CAL ?

SYNC DATE=05/16/201]]

SYNC _VASTER=J40I

R T
AUDI O LI NE- |1 N

<SCH_NUM-| D

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T

<E4LABEL>

<BRANCH>
e —
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8 I 6 5 4 3 2 1

HEADPHONE AMPLI FI ER ( MAX98700)
APN: 353S3244

PLACE C5801 NEAR U800 PIN 9 AND 13

54 PP5V_AUDI O HPAMP .

CRI TI CAL
1 C5800/1 C5801
UF g S{ZUF
2 osgs 2 4gz'CERM
ZOBEL NETWORK FOR STABI LI TY W TH | NDCUTI VE LQOADS
CRI TI CAL
C§28U1F2 AUD_HPANP _OUTL o a
o« D AUD L2 N L Loy (2 criTical WNRERCWBHES 38
1
CRI Tl CAL o%.} 0.815(2 i
3 A
C5813 4, g
22UF Ry
oAU LR P L th el AUD_HP_ZOBEL L
20%6 8 R5850"
Jets g 8¢ ]
2 AUD HPAMP_I NL_N 14 | nL- ur| 12 Mib}z@;
= AUD_FPAVE I AL_P BN 5800 Bias| 1L HPAVP BI AS GND_AUDI O_HPAMP
2 AUD HPAMP | NR P 7 |, hPOBLO0ETR | 10 o D
CRI TI CAL 2 AUD _HPAMP_ | NR_N 8 I NR- R58511
CRI Tl CAL c1P 39
Cpg14 e sron 5 a Rl
5.1m>AUD L2 P R 14 (2 9 g g g A
bzlo}w/ ¢ 3z AUD HP_ZOBEL_R
“ 3V
ANY_CRI TI CAL o of v IR5820 |'R5821 CRI TI CAL
X 515 2K 2K 58571 1
22UF M‘éow M‘éow 0.1 @,::
« D AUD L2 N R 1ol { 2 565 L35 R c%m 2
0% AUD_HPAVP_OUTR e o
CASE- P
L5801
FERR 1000- OHM e =
e AR GPLQ 11 Y Y Y\ 2 AUD HPAMP MITE I Léo/—— C .
~RLa -HRANE_JITE ol teknisi-indonesia
R5800*"
100K
v Zg{}@/ AUD HPAMP_RETURN v oo
2 12 (,LIFLﬁ=U
iR T
o0 s 5 GND_AUDI O HPAMP

DAC FILTER @ 168KHZ
CODEC FI LTER STOPBAND: 26. 256KHZ, ATTENUATI ON FROM STOPBAND TO 100KHZ |'S 102DB

SYNC MASTER=J40I SYNC DATE=05/26/ 2011

TTTLE

AUDI O HEADPHONE AMP

T ez |
d} Appl e | nc. <SCH_NUM>| D
<) <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPR| ETARY PROPERTY OF APPLE | NC.
THE POSESSCR AGREES TO THE FOLLOW NG
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7 6 5 4 3 2 1
D
MONO SPEAKER AMPLI FI ER
APN 35352888
GAIN = 3 DB NOM TO ALLOW A LI TTLE MORE THAN 1% THD POVER = 2. 1W AT 4CHMVESE.
FC = 470 HZ. RIN AT 3DB I S 28K
PLACE L5900, L5901 AT EDGE OF AUDI O MOTE.
, _PP5V_S0_AUDI O AP C
L CRI Tl CAL
FERI 1000- CHM S350 I 59021 [:5901
o AP BLN 1 (Y Y Y2 AUD SPKRAMP IN L_N =12 AUD sPkRAMP INN CO9041 0.1 L a70F
0402 X 18T x7R GLBY 2 72 % 0
0P X5R 2 302 206- LLP
31%5 402-1
ROUTE AS DI FFERENTI AL PAI RS.
g
PVDD
U5900 =
L MAX98300 P MP_O 50 03
oo 1 ETRIO Swse e A TR
02 58 LLB_L_P 1 (Y Y Y 2 AUD SPKRAMP IN L_P 1[[2 s AUD SPKRAMP | N P B3 s e o
™ 0402 Iy NCRI - CAOLL” = SPKRAI\/P7 M N _OUT_feem, 50 o0
L5902 g €2 sHone calN_G3 U5900_GAI N = - :
FERR. 1000- OHM 365 -
wm»AUD GPIO3 1(YYY\12 AUD SPKRAMP_SD H NCx—Ne
0402
PART |'S ENABLED | F AUD GPI CB IS HI GH b
) R5903* B
R5202 10983 SETTING GAI N AT 3DB
180 W55,
b
GNP TAGE=0
M KR B -
| NTERNAL SW TCHI NG FREQUENCY: 300KHZ.
%C MASTER=J40I SYNC DATE=05/ 16/ 2011}
AUDI O. SPEAKER AMP
SO e |
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AUDI O JACK 1 LO HP CONNECTOR, SPDI F TX L6001
XV\65901 FERR- 1000- OHV
1532 AUD HS MCL UNFILT 1Y YY L2 AUD HS M Cl oD =
PLACE XW AT JACK PI N. 0402
.6008 T
oM T‘IJI:A&%E_LZO O -SkSTER ON FERRI TE PADS
AUD CONNJ1 M C Hi 1YY L2 AUD HS RET2 o -
W NERENR-W BFFES: 38 W 0402
e - L6000 PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | BOM OPTI ON
XWEQ00 FERR- 1000- O1M 11650004 2 | RES, ZERO OHM 0402 L6004, L6008
152 AUD HS M C2_UNFI LT 1YY L2 AUD HS M C2 o =
PLACE XW AT JACK PIN. 0402
.6004 T
oM T‘IJI:A&%E_LZO OHE 2 % STER ON FERRI TE PADS!
AUD CONNJ1_SLEEVE 1YY Y L2 AUD HS RET1 s«
N-NECK-W DTH=0. L8‘862
FERR- 1000- OHM
D_CONNJ1_TYPEDET 1YY L2 AUD_J1_TYPEDET o =
M RHEE@E VY BFEES: 48 W L84066 CRI TI CAL
** FERR- 120- OHM 2. 0A
AUD CONNJ1 TIP 1Y YY L2 AUD_HPAMP_OUTL
e o @ - GROUND STUFF OPTI ONS
% cepr 12000 2. 0A PLACE CLOSE TO CONNECTORS
AUD CONNJ1 _RI NG 1Y YY L2 AUD_HPAMP_OUTR oo
I — . 0402 PART# Qry | pEScRI PTI ON REFERENCE DESI GNATCR( S) | BOV OPTI ON
L6005 113S002p 1 | RES, ZERO OHM 0603 L6092
FERR- 1000- OHM
_ D_CONNJ1_TI PDET 1YY L2 AUD J1_TI PDET o
APN 514 0761 M N’E’ECE WB:FEB 38 W L8L8203 RESI STER ON FERRI TE PADS! !
T TABLE
CRITI CAL FERR- 1000- OHM oM
J6000 AUD_CONNJ1 _PERI PHDET 1YY Y L2 AUD J1_PERI PHDET gy o FERR- 70- OHM 4A
AUDI O TX- RX- SPDI F- BLK- J40 N-NECK-W DTH=0. 2 0402 2 1
F- RT-TH 0603
MC_ 5 AUD_SPDI F_QUT -
TYPE_DETECT 4
LT ) ) ) ) ONLY USE FERRI TES W TH LOWER HARMONI C DI STORTI ON. '\%6‘&5
A__RGITC 2 Dz6000 Dz6002 DZ6006 Dz6004 0
Do 3 6. 8V- 100PF ESDALC5- 1BM ESDALC5- 1BM 6. 8V- 100PF 2 AAAL
AUDI O TX 402 S0D882 S0D882 402 Yo!
a\D_ 6 1 1 1 1 Mgé&‘é" L
HP. DEFECTEE 4 s
o 2 2 NOSTUFF
I PHS_DETECT Dz6001 DZ6003
o5 90,8 6. 8V- 100PF DZ6005 6. 8V- 100PE R6091
402 [ESDALCS- 1BM2 402 GND_CHASSI S_AUDI O_JACK , 077 GND_AUDI O_CODEC
A sopes2 s8 _ 5455 59
VI N = 4
AN vec 8 vl B e : R R Yo B, 26 b
ao | © GND_CHASSI S_AUDI O JACK TYPEDEr NEEDS > BR KDOI\N VOLTAGE. o
__| o
OPERATI \GI;/&:TAE 3.3 L -I_—
TYPE DETECT | 13 AUDI O JACK 2 LINE I N CONNECTOR, SPDI F RX k6054 L
LEFT 10 _ -
RIGHT | 11 | AUD CONNJ2 TI P 1YY Y L2 AUD LI I NL ao =
A G\D - 12 . - R 0402
AUDI O RX k6052 SPEAKER CONNECTOR
TI P_DETECT _ 15 - -
|—‘|_,L- G\D, 14 AUD CONNJ2 RI NG 1YY Y )L2 AUD LI | NR = - APN 518S0519
BI N-NECK-W DTH:SI 28 W 0402
s o2 RTIA 6081 781900002
D M RT- SM
vour | F AUD CONNJ2_SLEEVE 1YY Y L2 AUD LI _GND o 3
CPERATI NG VALTAGE 3.3 | [ MN-RERR-W BHES: 23 W 0402 SPKI M P
22 % 57 (TR RAMP. 15
SHELL | 23 L6053 5 57 (D SPKRAMP_M N 2 o
sHELD 22 FERR- 1000- OHM D .
ARs® [25 AUD CONNJ2 Tl PDET 1YY Y L2 AUD J2_TIPDET_R (pr < O
M EEFIE&,WB EB 38 W 0402
= R620260
AUD J2_OPT_QUT 1 2 AUD_SPDI F_I N o
5483 82 88 53 34 3 3 91, PP3VR SO 51/8}4\/ DO NOT PLACE UNDER SD CARD CONNECTOR.
s0%a2alla0 o o e el e & 402
2
Dz6052
CRITICAL | CRITICAL 6. 8V- 100PF
16050 (1 C6000 5
108 — 1 DZ6055 1
2 18 N )’gg;{ ESDALCS5- 1BMV2
402-1 402-1 S0D882
NOSTUFF 1 NOSTUFF 2 2
— = 2 2
- - DZ6051 1 6051 DZ6054 1 C5054 D280 e D280 er
ESDALCS- 1BVe —:g OLUF ESDALCS- 1BV2 ::g DLUF 252 252
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CODEC OLTPUT S1 GNAL PATHS M KEY RECElI VER CKI
FUNCTI ON VOLUME/ MUTE CONVERTER PI N COMPLEX ~SHDN CONTROL DET ASSI GNMVENT . "
HP/ LI NE QUT 0X03 (3) 0X03 (03) OXOA (10) @01 OXOA( D) VRITE: 0X72 READ: 0X73 APN 35352256
SPEAKER 1 0X04 (4) 0X04 (04) 0X0B (11) GPIO 3 N A
SPDIF QUT N A 0X08 (08) 0X10 (16) N A 0X0D( B) FLP = 8.82 KHZ
FERRE 3000 Cru VLREREE e FHP = 80 He
PANTHER- PO NT QUTPUT SI GNAL PATHS %935 % % 59 5 5 PP3V3_SO LYY Y L2 PP3V3_S0_AUDI O F o
FUNCTI ON VOLUME/ MUTE CONVERTER PI N COVPLEX ~SHDN CONTROL DET ASSI GNVENT ° BUBRRA 0402
HDM  QUT N A - - N A N A CRI TI CAL
R6186! C61801 106187
10K 10LF —— —— o/OOlUF
CODEC | NPUT SI GNAL PATHS Lok e U
RIVE
FUNCTI ON GAl N MUTE CONVERTER PI N COVPLEX VREF DET ASS| GNVENT zgﬁ 0402”1 402 3 GRITICAL
LINE IN 0X05 (5) 0X05 (05) 0X0C (12) N A 0X0C( ) AVDD KEEP DET TRACE AS SHORT AS POSS
EXT MC IN 0X06 (6) 0X06 (06) 0X0D (13, V22, B, LEFT) M KEY M KEY 0@218991
SPDIF I N N A 0X07 (07) OXOF (15) N A N A ViesP
o o0 50 y—SMB_PCH_MKY_SCL G |so. mosiag G EXT_M C BI AS gy o
o7 50 50 CE) SMB_PCH MKY_SDA B3 |spa peTeCT_BL HS SW DET
SYSTEM | NT AND GPI O LI NES
FUNCTI ON 19 ) AUD 1 2C I NT_L D3 || nT* ByPAsqd DL HS RX BP
M KEY ENABLE SATAAGP/ GPI 016
M KEY | NTERRUPT Pl RQG*/ GPI O6 20 [T AUD | PHS SW TCH EN A3 _|ENABLE
PERI PHERAL DETECT Pl RQF*/ GPl 08 - TILPDET_UNFI LT Al |rpoer 106181 |1 CC:RgféCZ,‘AL
WRI TE: 0X72 READ: 0X73 'R6180 % lcs § g =t =RET
100K 2 2 égg 2%
4 -
PORT B DETECT 20w ol 8 4021
PORT D DETECT ( SPDI F DELEGATE) 2201
o o o AUD_SENSE_A 50 50 5 s« GND_AUDI O CODEC
NOSTUFF '’R6181
L6100 'R6184 1K
FERR- 1000- OHM (?Jo %}EW
w:PP5V_SO_AUDIO 1{ Y Y Y2 PPBY SO AUDI O F 'R6106 ?OW 2
oz VAT e 5 Stk 'R6105 2
ow 1%
R6103" sSBL0%e zyél 6 A
K SOT563
%}%@% PoCH D|3 AUD Ji1 TYPEDET | NV T R26]28K5
4022 'R6104 LAUD PORT D DET L nc [AUD PORT G DET L ne @ADL MCING L L2 HS MC H R A2 EXT_ MC P s
o my-AUD_J1_TYPEDET 5(Gn %02"1055v 93101 (ol 93101 (ol X7%§‘;z/\é”"' 'R6183 1 %gw Loa1ae
WA SLF SSVBN37FEAPE SSVBN37FEAPE TOGK C6186 6185
o5 2 SoT563 | Kh SoT563 | K % = ggo/0082UF — 1pPF
ole — = CRI TI CAL e 2 xg‘gf 2 QEI*""
61021 % e 6184 2 4
0. 01}%:_ 5167 Sz 2|67 ST 0. 1UF
2 o mAUD_ M C I NN L 1]]2 EXT_M C N gy o0 o2
a6 sle J AUD J1_TIYPEDET_BUF <= Igl"/ @
Yy )(7F§E C\IIEURM
1|s ‘R6101 402
o 220K
APN: 376S0975 Elg%ﬂév Pm—r C DETECT
: UD OUTJACK_| NSERT L o = o AUD_SENSE A
o0 50 55 s GND_AUDI O CODEC
» PP3V3_SO_AUDIO F
R6113*
%100 ok
SSVBNGTEEAPE || LON = DI G TAL (PLASTIO  |ipeiyy ki e
— HI GH = ANALOG ( METAL) 70K 402,
R6102 e 2/%0w AUD_| NJACK_| NSERT_L
2[c" s
o rs AUD J1_TI PDE 455K AUp J1 DET RC . 2201 102
m N SSMBKISFV  ola
%}sl\év R6112 VESM HF
hob 106101 L AUDJ2 TIPDET_R | 475K A 32 pET RC kH
= Q¥ = 6 = ]
2 Zf&g‘fm R pH 16 % st5
1C6111
50 58 55 5 GND_AUDI O_CODEC —L g iUF
EXTRACTI ON NOTI FI CATI ON CKT 5 )1(%\5{ CERM
X
» PP3V3_SO_AUQ O F 50 sa 55 s GND_AUDI O CODEC
'R6161
220K
2/%ow
2201 'R6162
'R6164 100K
220K i@ow
5%ZOW 201
L1 Q6103 | ok z R6163
SSVENSTREARE | | AUD PERI PH DET R 1nn,2 AUD | P PERI PHERAL DET om,
= 1/5’3',_/8w
e 93103 e o SYNC_VASTER=J 401 BYNC. DATE=05/ 16/ 2011
RE160 5[67 Sz SSMBNB7EEAPE |  NASTERS =057 16720
,15°0K' PERI PHDET_FI LT [ AUDI O JACK TRANSLATORS
1% N s ST e |
W 1 06160 T d} Appl e I nc. <SCH_NUM>| D
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EXTERNAL

CRI TI CAL

L6200
FERR- 220- OHM

Bno

(HEADSET) M C | NPUT Cl RCU TRY APN: 353S3522

o LB 3 1 PPOVS_SO PO AR Gt
AEERS W H=0. 25
C6203 1| C62001
101 0.1UF —

% % 4 CHS CLAMPI
et on il TO M KEY & FI LTER
0402-1 0, V55)
] U200 R6203 R6202 R6201
= TS3AB237A0YZPR 152k 15 AR XN EXT_MC BI AS qm
ves MY Y A7
118w 118w 118w
RANPI hos" hos" ho5"
RAMPQY CLAMPI | D4
EXT MC P oo 5o o
o p-AUD HS M CL cLawpo| D8 CHS_CLAMPO
\—BlM C1 MC 1C6201
C6216 1 Cl v c2 REF | DL 1 ToUF
FROM HEADSET ZA01 —=
E'\X'fz scL | A3 2 Fo5t FoR
0 SDA | A4
o o AUD_HS_M C2 cpo| B4 CHS CPO EXT MC N oy = o
E 33
b 56
C(§210§ 1 cHs_scL R6gO6
i R cé%’ o 1,\4’%2 SMB_PCH MKY. SCI_@505“7
X7R CERY 2 % 1/’%_8W
= | CHS_SDA 201
AUD_HS_RET2 =
M M N LT NE_W DTFED. 20NV s
M N-NECK-W DTH=0. 20MM
- AUD_HS_RET1 oo st I R6207
o M NNEGKCW DTH=0. 20Mv R6gOS g 1A 00 2 SVB_PCH_MKY_SDA m, 50 50 o7
s6 sa _GND_AUDI O HPAMP 1 W\/z 1/%§W
HEADPHONE POWER RETURN CURRENTS ARE CONNECTED TO GND_AUDI O HPAMP HERE. 51{‘5)\'4\/ 201
GND1, GND2 CONNECT TO GND WHEN VDD = 0. 40%
YES, TH S PART HAS DEPLETI ON MODE FETS. XV%S&OO
1562 AUD_HPANP_RETURN grm s

| 2C ADDRESSES: CHS uses SMBus O connecti ons

CHS U6200 READ 0111 0111 OX77
CHS U6200 VRI TE 0111 0110 0X76

HEADPHONE COMVON S| GNAL FEEDBACK ONLY.
THI S IS NOT THE HEADPHONE POWER RETURN.

I SYNC_NMASTER=J501

SYNC_DATE=05/ 16/ 201
e ————

AUDI O DETECT/ M C BI AS
BTG, NOVEET s |
d} Appl e I nc. <SCH_NUM-| D
<} <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: P —
THE | NFORMATI ON CONTAI NED HEREI N | S THE <BRA|\O_'>
P 'Rl ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG PR —
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 62 OF 500
Il NOT TO REPRODUCE CR COPY I T e —————
VAL s reseren TR TE0 OF 94

2

1




28 27 24 23 21 20 19 13 17 o PP3V3_SH5
8B

®

1IR6401 1
2401 cpago:|
16 —
B ed
49 48 [T SPI_M.B _CLK 6
49 48 SPI_MB CS L 1
o SPI_W,_ L 3

53 49 20 [T SPI
NOTE: If HOLD® is asserted
ROM will ignore SPI cycles

MB M SO oy, 1 a0

VCC
CRI TI CAL
u6400
64MBI T
SCLK sac SI/ sl
MX25L6406E
. OM T_TABLE
VC\'SJ* SQ sl a1
HOLD*
G\D

SYNC _DATE=05/ 16/ 2011
—

ISYNC MASTER=J40!
L

SPI BOOT ROM

d} Appl e I nc.
®

TG Ve = |
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a0 74 67 52 a1 6 PP12V_G3H

FAN CONTRCOL Cl RCU T

CRLTI CAL
220- OHWH 1. 4A

Q@500 HhEEBES: 3

FDC638P_G
SM PP12V_Sp_FAN

. .1 mz_m
2 0603 V] g{lBﬂﬁgi 3\
4
R6502') |1 CB502 % l :
Mg%% Y>> - 1 06505 | 06506 | CB507
402, 2 4§§ 3 C6503 5 i%?’f? 5 ig:/fg 5 gﬂ?’fp
R6501 0. 01UF 68§ 68§ 465
FAN S0 _EN L 1 100K, FAN SO EN L_G i]]2
501 AN - 1 = = =
SSMBK15FV 1, _1§\£v 10%
SOD- VESM HF hob %8
%888 %8% 887 PP3V3_S0 CR Tl CAL
0z el 40383 3 3 R A 16500
) 78171- 0004
1R(()3K506 WRT S
%‘isw = CRI TI CAL O
R L6520  MNLFE-WBHES MM bk PP12v so FANO El 1l ] 12v oc
220- OV 1. 4A 5 FANO_TACH F 2 5| TacH
.~ SMC_FAN 0_CTL . 1Y YY L2 . FANO_CTL_F 35 | P
0603 4 GND
o
63 62 60 59 58 54 53 52 51 PP V
55453 420i% 1%t 15,1, C6520 i
92 B1 79 78 74 73 64 100%% ._(6 }
1 5
RE500 il ——_—
/6w L6500 =
R6599 SLF = FERR-220- OHM
. SMC_FAN 0_TACH 14/ 3% EAN_TACHD |’ 1 2 51850521
1% 0402
LR 06500 1
100RE
NOTE: ADDED TO PROTECT SMC %‘ﬁZ
www.teknisi-indonesia.com
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Fan Control Circuit
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3.3V S5 FET %716“‘ 3.3V S4 FET %7‘%6&
Sl A427DJ Sl A427DJ
SC70- 6L SC70- 6L
w0 40 45 o 20 42 50 21 0 o _PP3V3_GBH ~ —PP3V3 S5 =~ s ugwmmmuzma w0 40 10 17 a5 e o0 21 20 5 _PP3V3._GBH ~
ERETBL N Jaa b ERRTBL 76K O\ - PP3V3 S4 i g
6711 127 3.3V SO FET 06709 127
'R6711 B ] IR6702 B J
711 |08 26.7K 0.1 — 0 vosreT 5 pz7 %6702 | o 270K 0. 10— 0 3.3V S4 FET D
SSMVB ’\B%EAPE %-1 it X7Re 2 @ CHANNEL P- TYPE 8V/ 5V SSVBNS FSOTEA5F‘5’3F’E %-1 it XTR c% 2 °
SOT563 2402 o C6710 . 2402 0 C6700 MOSFET si p427
RG710 0. 01UF RoS( QY 26 nohm @. v : R6700 0. 01UF
sfet—s P3V3S5_EN L LAAA2 P3V3S5_SS 1]]2 LoD e 52 A (e 2[c* skt P3V3S4 EN L 1,\-/\/\/2 P3V3S4 GAT 12 CHANNEL P- TYPE 8V/ 5V
« omy_P3V3S5_EN 7 i %IS% 2 A (EDP) o m—P3V3S4_EN i %|8|§'7° RDS(ON) 26 nohm @. 8V
hos X5 hob X68 LOADI NG 1.35 A (EDP)
3.3V SO FET %JéﬁAL
Sl A427DJ
SC70-6L PP3V3 SO 52 53 54_58 59 60 62 64_73 74
w010 48 47 49 53 35 3 79 5,-EPSV3_GOH e e L
1271 3.3V SO FET
LT e
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SSMVB NS%IZAJI_DZE = i%nls}@’ XTR Cé”\%'f z °
SOT563 K" 24 -2L 0 C6730 CHANNEL P-TYPE 8V/ 5V
1 R(%EO 0. O1UF RDS( ON) 26 nChm @. 8V
| P3V3SO_ EN L 1 2 P3V3S0_SS 1]]2
o o2 [T PM SLP S3 R L °|G S7 51/§¥v %”Sgu LOADI NG 3.2 A (EDP)
=
402 %65 C
. 5V._S5 FET AL
— & 745"
SI A413DJ
SC70- 6L
o7 15 15 15 o _PPSV_GBH ~
" 1[0\ - PP5V_S5
1 Cc67411 —21
R6742 ]
Q6722 470K 0. 154k —— Q 5V S5 FET
ssveNaTEEAFE i e -
R -2L 485 C6740 MOSFET Sl A413
] R6740 6. 01UF
5[ P5VS5_EN L LA P5VS5_SS 1|2 CHANNEL P-TYPE 12Vi 8V —
o a7 PM El M:Sl/gr‘é" %| b RDS( ON) 29 MOHM @. 5V
302 ffog LOADI NG 1007 mA (EDP)
1.5V S3/ S0 FET =
74 68 33 52 31 30 28 s _PPLV5_S3
52 68 67 63 46 44 43 20 6 _PPDV_S4 . 5 0V SO FET (&ye%l‘
6 710;1: 1 TPCP8102
) }Lé% 2 s Tavir o PP5V_S0 7,28,27 41 42 49 65 60 70 71 72
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2 5 1
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C6702 ¢ Ve Y = R§7|§04 0. 01UF RS 18 Vo @ 5v
4.70F L rd 8 402 1[2]s _PPI1V5_VDDQ CPUR L Psvoso EN L 149K \_P5V0S0_sSS 1|2 Lonnt he 1.678 A (E0P)
x5 8 2 oo B ' 5% b
6503 G0 P PR g
402 3{02
702 b3
l P1V5VDDQCPU_RAMP_DONE g 2o 1.5V S3/S0 FET SSVBNBTREAPE |
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= MDSFET Sl 7108DN — M
T p—
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S5 Rail Enabl es & PGOOD
1703
o7 60 47 15 1 PM SLP S5 L — PM SLP_S5_L oy 16 45 a7 66 o7
SMC_PM &2 El\@ state SMC_PM_G2_ENABLE PM SLP_S5_L PM SLP_S4_L PM SLP_S3_L ® (D rRE BASESTROE oo 18
— P
R6840 . - - - - SRestz L ReRLL
ee| 1 1 1 0
- | = 51/§¥v J_l C6842 - | = Deep Sleep (S4) 1 1 0 0 55 40-2
hos 0. 033UF
}g%, STANDBY ( S5) 1 0 0 0
2 x
%5 AC PORER (GaHOT) ) ) ) )
NO STUFF P3V3S4_EN o o D
L PM EN_USB_PVR __pom oo s
NO STUFF
16812 16810
Wi L goa7oF L0 a7UF
00‘/ 00‘/
3.3V, 5V S3 ENABLE 0 DUy -
1 705
© 0 o0 7 70 0 r>— DMESL_SA L — PM SLP_S4_lprmy 1o 20 47 s o0 =
= oD -
S5_PWRGD (ol d name RSMRST_PWRGD) - - >SMC 7 SO EMBLE
SMC- - >PM_DSW_PWRGD R?go 8
82 80 64 52 47 28 18 1 2 (PMSLP_S3 R L) PM SLP S3 R —
CPUVCORE ENABLE R ST :&: PM SLP S3 Rl o o
CLF
40% 1R6887 1R6881 1R6888 1R6886 — PM SLP_S3 R 63 64
R6§74 33 2K 20K 10K 5,1K
o 47220 ALL_SYS P 1 2 PM_EN_PVOORE_CPU gy o 6w 26w AR 16W
) SLF SLF 2402 2402
M:ls'\év 2 2
40
P1V8SO_EN o -
P1V5S0_EN o -
DEEP/ DELTA S4 ENABLE — CPUVCCI GOS0 _EN ..o C
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SO (PCH GPI C87) o JTAG TBT TCK ARG | Tk & REFCLK_100_I N_P| PCl E_CLK100M TBT_P . K
£R (PCH GPI C38) o JTAG | SP_TDO = | 100 @ REFCLK_100_I N_ PCl E_CLK100M TBT N . ow
4 9 TBT _TEST EN N | TeST EN 5 " @ L1 R9095
| TBT_TEST_PWR_GOOD AB5 | TEST PWR. g é XTAL_25_INL_AA24 SYSCLK_CLK25M TBT R 806 C
GO |+ AL 25 cutl AB23 TP TBT 1 2 __SYSCLK_CLK25M TBT
R9025!| ['R9029 d - XAL2EadL i
= 0 e 76 _DP_TBTSNKO _M__P<3> E14 | ppsnko 3 P "™ 1 }g‘é’ Divides 3.3V to 1.8V
1/ 2B\ Toow o7 DP_TBTSNKO M _N<3>  DI3 | ppsnko 3 N Rt 18T TMJ QLK QT %2
3| TMU_CLK_INLY3 TBT_TMJ CLK I N
201, 2201 s 76 _DP_TBTSNKO_M._P<2> E16 | ppsnko 2 P 78 77 76 26 20 17 _PP3V3_TBT
o 76 _DP_TBTSNKO_M._N<2> D15 | ppsnko 2 N — opsrc 3 1R9097 \IOSTUFF1 .
2N g 3 P
e 76 _DP_TBTSNKO_M__P<1> E18 | ppsnko 1 P DPSRC737N_)<$ 00K R901909K 5?096 R9080
= s 7 _DP_TBTSNKO M. N<1> D17 | ppsnko 1 | E 0w 17 28% 5% 10K
1N DPSRC_2_P NG yé_lﬁ‘é’ 250w
s e _DP_TBTSNKO _M._P<0> E20 | oo 0 P | o o DPSRC 2 NHNC 2201 201, ,402 L6
s 76 _DP_TBTSNKO_M._N<O> D19 | ppsnko 0 N |3 > -
_0_ DPSRC 1 P s _TBT_DDC XBAR EN L
=t HNC = —_
_ s 1 _DP_TBTSNKQ_AUXCH P 26 | ppenKo_ AUX_P E DPSRC_1_N| BLL & == 7o 20 TBT, X_BI DI R
e SNKO Cg% Coupl i ng e o _DP_TBTSNKO_AUXCH N___B5 | ppenko_ X N 5 4| oo ne RO0B1 FOR CYA —
o 188 NKO_M._C P<0> 20 1|2 ) - — = —XNC al lows separati 1
IS - DP_TBTSNKO_M._P<0> ¢ 86 18 8 (0T} DP_TBTSNKO_HPD ue DPSNKO_HPD(LQ) % é DPSRC_0_N % NC bl szfGr:uaoLgn R9O081
8 18 8 DP_TBTSNKO_M._C N<0> (9021 1|2 i DP_TBTSNKO M. N<O> o o0 R9030* w7 DP_TBTSNK1 M__P<3> E6 | oponikt 3 P DPSRCiAUxiF‘_XNC if necessary. %ow
0. 1UF | F'38% 50%F 10%L§ w o DP_TBTSNK1_M__N<3> 5 | oot 3 N 5 DPSRC_AUX_N| D8 s \c STUFF ONE OF R9081/2. 2201
0 10 8 DP_TBTSNKO_M._C P<1> C9022 1|2 DP_TBTSNKO_M._P<1> .4 Al v DP_TBTSNKL M._P<2> BB | oot 2 p [oesre_tep ool Y2 PD DP TBTSRC HPD " Ter o
0. LUF | 38% 5o 2 o DP_TBTSNKL M_N<2> OV 5 ™ 14
o100 DP_TBTSNK Ne<1> 2312 DP TBTSNK N DPSNKL_2_N -1, v1 NOSTUFF
0 1UF W—JJ—’\L—— 7o 86 1 w76 _DP_TBTSNK1_M__P<1> E10 | ppski 1 P :g o P‘i' Olgi‘l%sq - $S¥ (P?\I;SENBI D R > 07 (PCH GPI C24) 1%09(32 R9083* 1R9082
B o _DP_TBT! - E - R 2
o 10 s oy DP_TBTSNKO_M._C P<2> 9024 1|2 DP_TBTSNKO_M.__P<2> e SN M._Nel> D | oPsnki_1 N (PO GPI O_4/ WAKE_N_op|_J4 TBT WAKE L @40 (PCH GPI (23) S0 1QK 10K
0. 10F | T Z%F 5,7 76 86 e 76 _DP_TBTSNK1_M__P<0> E12 | okt 0 P | GPI O 5/ Cl O PLUG EVENT|_AA2 TBT Cl O PLUG EVENT D : %1 1/ 2§¥v 20W
g8 e DP_TBTSNKO_M._C N<2> C9025 : 2 DP_TBTSNKO M. N<2> s 7o DP_TBTSNK1_M._N<0> D1 | ppsnk1 0 N | GPI 0.6/ C10_SDA_ A 1 2C TBTRTR_SDA gsw (rem e o > B
oI0E - 76 86 - GPI O 7/Cl O SCL. A2 1 2C TBTRTR ’
OF | 1388 5o3” - w o DP_TBTSNKI_AUXCH P A4 | ppsaa_aux_p canaasa o oe 2% TRIHIR SO am = =
5 18 8 DP_TBTSNKO_M._C P<3> C9026 12 DP TBTSNKO M. P<3> o 76 _DP_TBTSNK1 AUXCH N B3 | ppehKL AUX N (e GO o) GreG02Sx e | B e eP oS PWR L o o e (PCH GPI O%)
5B Bot e w000 DP_TBTSNK1_HPD Ts e, - 1 T e =
. DP_TBTSNKO_M_ < DPSNKI_HPD(Lg) PO 14 TBT_GPlO 14 . o
- C N<3> CQ%ZZU:: 2 : DP_TBTSNKO M. N<33> 10 o0 00311 o @015 Y5 TBT DDC XBAR EN L v I
’ . TBT_A R2D C P<0> @4 — = :
100K 93 89 80 (OO} PA_Cl Q0_TX_P/ DP_SRC_0_P PB_Cl C2_TX_P/DP_SRC 0_P_R24  NC TBT NoTe:
o 9 - - —D - B
% 195 DP_TBTSNKO_AUXCH C P C9%28 1 I 2 - DP_TBTSNKO_AUXCH P 1 o0 15? 0 50 50 gy TBT_A_R2D_C_N<0> E24 | pA 0lo0_TX_N'DP_SRC O N| |PB OlCe TX NDP_SRCO N N4 NC TBT B gg g:gz % J50X DOES NOT USE PCH GPI 036,
1UF Il x5R 2ot 402, 59 50 TBT_A D2R_P<0> @2 ° ~“~ = DP_GPU_TBT_SEL.
o 18 6 DP_TBTSNKO_A\ N 29 1|2 DP TBTSNKO AUX! o - Eog TBT A D2R N<O> =7 zifg ngXJ’ % % PB Ol 2 RX_P_R22___NC TBT B_D2RP<0> -
0. 1UF 5 TeT A e \ Gl C0_RX_N 9 0 PB_Clc2_RX_N_N22__ NC TBT B_D2RN<0> o
= o o0 (OOT} CONI E K1 | pPA_CONFI GL/ O O_0_LSEQPq CONF P1 CONI oD
. o TBT - ) 0_ PB_| 1Gl/ €l 0 2_LSEQ TBT B FI G1_BUF o 89 80 76
P TETSNKL SNKlCAé%g?)um i ng 5 80 (TR A CONFI &2 RC & | PA_CONFI G2/ C1 0 0_LSORPO)) | PB_CONFI G2/ Gl O 2_Lsogl M TBT B CONFI &2 RC - 76 $S¥ B_DP_PWRDN
o0 10 0 M._C P<0> 1]]2 DP_TBTSNK1_M__P<0> 03 89 50 TBT_A_R2D C P<1> L24 — = ’ e A HY EN 1
o 16 0 1UF I’{?Z_ﬂv—" 5 76 86 oo @@ TBT A oD & Nelo S22 :: gt; K P/ DP_SRC_2_P PB C10B TX P/DP_SRC 2 Pl Y24 NC TBT B R2D CP<1> -  _1BT_B HV_EN
w188 TSNKL M. C N<O> C9031 1|2 DP TBTSNKL M. N<O> N/ DP_SRC 2_N PB_Cl 08_TX_N DP_SRC 2_N_Y24 NC TBT B R2D CN<1> 0
0. 1UF | TB% 5,3 76 85 o o0 E>—1BT_A D2R P<1> L22 | pa cloL_RX_P = o o2 RO088! 1RO087
o oo y_TBT_A_D2R N<1> 322 | s G or R Bl |k PB_Cl CB_RX_P) NC TBT B D2RP<1> - 10K oK
w188 DP_TBTSNK1_M._C P<i> (9032 1|2 DP_TBTSNK1_M__P<1> BT A LSTX \ Cl OL_RX_N 5 o} P8 08 RX N_Y22 _NC TBT B D2RN<1> - 1288 oo
0. 1UF | T 8% 53 e 5 80 (OO} N2 | pp STX/ CI O 1_LSEO (Pao) PB LSTX L6 ng
1 ' . )1 , LSTX/ O O_3_LSEQ TP_TBT_B LSTX 20 !
. DP TBTSNKL N<1> k 1UF1: A i DP TBTSNKL NE1> o s 50 1 BI_A_LSRX J6 | PA LSRW CIO 1 LSCE (Pog| | PB_LSRW G 0.3 Lsof & TBT_B_LSRX 2 2
2% Bo7 < 3
o 50 DP_TBTPA M._C P<1> A6
5 15 8 DP_TBTSNK1_M._C P<2> 09034 112 DP TBTSNK1 M. P<2> v o @@ DPF TBTPA M. G Nel> 57| PA-DPSRC. 1P n pB_DPSRC_1_PL_A20  NC DP_TBTPB M. _CP<1> ., L
DP TBT C90 F1138% 5o? e p— PA_DPSRC_1_N PB DPSRC 1 N_B21 _ NC DP_TBTPB M._CN<1> =
o 15 8 SNK1_M._C N<2> 35 1 2 s 50 (T} M._C P<3> A8
2 DP_TBTSNK1_M._N<2> 44 o = g _DP_TBTPA_M__C N<3> 519 iiﬁiﬁ%ﬁ B DPSRC.3_Pl_A22 __NC DP_TBTPB M. _CP<3> .,
o . 0% B3V S | - 3_ pB_DPSRC_3_N_B23  NC DP TBTPB M. CN<3> NC_MASTER=J13_M.B SYNC_DATE=08/ 12/ 2011} A
oo SNK1_M._C P<3> C903f13U; Iigﬁ - DP_TBTSNKL_M._P<3> w soqgryDP_TBTPA AUXCH C P F3 o s p a M NC DP TBTPB Y Thund ———
- ’ ) \_AUX_| PB_AUX_P| AUXCH
w1 s DP_TBTSNK1L M._C N<3> (9037 PR 2 3 0B TBTPA AUXCH C N F11pA AUX N PB_AUX N_EZ____NC _DP_TBTPB_AUX & underbolt Host (1 of 2)
| DP_TBTSNKI M. N<3> CH CN
0. 1UF 0% 553 76 86 5 50 [T DP_TBTPA HPD HL | pA_DPSRC_HPD (Poq) PB DPSRC K3 DP TBTPB HPD - d} Ap | j ’ NUN|>
= - _ > HP I nc
50 50 78 TBT_A HV_EN @ <Tm pie : v
w0 160 DP_TBTSNKL_AUXCH C P CO038 1 (2 DP_TBTSNKL_AUXCH P ., e S BT A GO SEL Va | o -0/ PAHVEN BYRO (oo eroupe H evevrol ¥ TBT B HV_EN - = <E4L ABEL
o 1 Mow 53 6 56 << GPI 0_10/ PA_Cl O_SEL/ BYP1(Pac) GPI O 11/ PB_Cl O_SEL/ L2 TBT B Cl Z
DP TBTSNKL A . LUF 1138 Bo¥ w0 50 76 g LBT_A DP_PWRDN B | GPl O 12/ PA DP PWRON BYP? 11/ PB_C1Q SAL/BYPL_o O SEL oD NOTI CE OF PROPRI ETARY PROPERTY:
5 15 8 UXCH C N C9%3S13UF1: 2 DP_TBTSNKL AUXCH N 16 o > \ DP_ 2,00y GF! O_13/ PB_DP_PWRDN/ BYP2 TBT B _DP_PWRDN b THE L NECRUATI O OONTA| NED HEREI N 1S THE
. Q0 o E d THE POSESSOR AGRI P E
or unused port, pull CONFIGL, CONFIG, LSRX, HPD and CIO SEL low (10k). Al other port signals can be NC. oM MAIAN Tifi%ﬁ’;c’]mmw’\\il DENCE 90 G: 500
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CRI TI CAL PP1VO5_TBTCI O 78
. _PP1V05 TBTLC 2222 MW (Singl e-Port)
222 nW (Single Port) . 910 | yopo v M T_TABLE veerpo | K11 2700 mw (Dual - Port)
250 mW (Dual Port) 312 | vee1po_on U9000 veeipo | K15 EDP: 3000 mA
EDP: 1000 mA J14 | yecipo_on OACTLT'ESC';'EADGE“C veeipo | L10 1C9105
- leg VOCLPO_ON (SYM2 OF 2) VCC1PO k/ﬁ - 1000';6':
VOCLPO_ON VCC1PO X5R
K17 | vecipo_oN vecipo | _MLS 02-1
T15 | veciPo_oN veeipo | NLO
U4 | vecipo_oN vecipo | N4 L
V7_| vecipo_oN veerpo | P11 =
Y8 | vecipo_oN veerpo | P15
— GLO | vecipo_PE YoeLRo 23
G12 VCC1PO
Sems 8 e
GL6 | vocipo_PE > VECLPO \Lﬁ
Gl8 | yocipo_pe VOCLPO s PP3V3_TBT 1720 26 76 78
HL9 | vecipo_pe VOCLPO 227 nW (Single-Port)
’\K/;Z VCC1PO_PE veesps | M i ) 250. m (Dual - Port)
Fie | VeCLPo_PE vocaps | 7 EDP: 240 mA
Tro | JOCLPO_PE vocaes |17 C91701 1 C91721 C91731 C9174:1 1C9160
e vecteo_pe s 1ooye L —L "1 oue 1oy - "1 oue - L T0UF
VCC1PO_PE VCC3P3_Cl O 6297 > 620%7 62005 6297 5 6
V19 | vocipo_PE vocsps_ciol M8 L 50, (PR 0201-FBR | 0201-FBR 7| o0201- (DR 63t 1oR
xi VCC1PO_PE veesps_ciof Ri8 :
VCC1PO_PE vocaps_ P :1 ; 1
i VCCLPO_DPAUX xgzg—g e TBT_POC_PWR S4
VCC1P0_DPAUX vocaps op | _HL7 R9114
P e vecspa, ppaUK |7 2 00/ 1 PP3V3_SA i 20 25 25 35 24 35 28 45 0
K13 | yss 516’}4\/
K9 |vss %65
L12 | yes
L16 | ves vecsps poc| KT EDP: 10 mA PP3V3_TBT_PQC / 75
L8 | vss
M3 | vss vsspe| 22 C91901
M7 | vss vsspE |24 1. OzLéE -
M | vss vsspe | 8,
NIZ | yss vesPE |06 0201- fOR
N16 | vss vsspe |8 L
N8 | vss vsspe | D21 =
P13 |vss vsspe | D23
P17 |vss vsspe | _E4
P9 | vss vsspe | _F11
RIZ | yss vesPE |_F13
R16 | vss vespe |_F15
R8 | vss vsspe | _F17
T13 | yss vesPE |_F19
T17 | yss vespe |_F2L
19 | vss vsspe | _F23
W12 |yss a) vsspe |_F5
U16 | yss vsspe |_F7
B | yss 6 vsspe |_F9
V9 fvss vsspe | _&20
vsspe | _H21
A2 | ysspE vsspe | _H23
A24 | ysspe vsspe | _J18
AALA | ysspE vsspe | 120
AA20 | ysspE vsspe | K21
AA22 | \sspE vsspe | K23
AAB | ysSpE vsspe | _L20
ABL1 | ysspE vsspe | M1
ABL7 | ysspE vsspe | M3
AB7_| vsspe vsspE | _N20
ACLO | ysspe vsspe |_P21
ACL2 | ysspE vsspe |_P23
ACL4 | ysspE vsspe | _R20
ACL6 | ysspe vsspe |_T21
ACL8 | \sspE vsspe |_T23
AC20 | ysspe vsspe | _UL8
AC22 | ysspE vsspe |_V13
A | vsspe vsspE | V17
ACB | ysspe vsspe | V21
A | ysspe vsspe |_V23
Bl | vsspe vsspe | Y11
Ci‘; VSSPE VSSPE :12
VSSPE VSSPE
Cl2 | ysspE vsspE | Y17
C14 VSSPE VSSPE Y19 SYNC MASTER=J13 M.B SYNC DATE=08/12/ 2011}
C16 | ysspE vespe |_Y2L I'H!!g T i
C18 | ysspe vsspe|_Y23 Thunderbolt Host (2 of 2)
0 | vsspe vsspe | YO
Appl e I nc.
S,
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PROPRI ETARY P ERTY _OF APPLE | NC.
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T o T o T
SLOTS FOR SHI ELD CAN TABS 1 _1
895200 oM T 895201 oM T SQSZMOZ
M M
$,9202 1 1
4(% SHLD- K66- EM - FRAVE- CAN- MAI N- TOP S9203 SHLD- K66- EM - - MAI N- TOP S9204 SHLD- K66- EM - FRAVE- CAN- MAI N- TOP
SL- 1. 0X0.63-1. 4X1. 0 MT SM SM MT
SL9203
3.3V TBT PCC FET 1lm%9 Y 59205 SHLD- K6p- EM-FRAVE-CAN- MAI N- TOP ¢— SHLD- K66- EM =~ FRANVE- MAI N- TOP S9207
TBT_| Poc P\/\R S4D SL-1.0X0.63-1. 4X1. 0 SM o T o T SM
SL9204 1 1
R4101p ) [ SHLD- K66- EM - FRAVE- CAN- MAI N- TOP S9208 S9209 SHLD- K66- EM - FRAVE- CAN- MAI N- TOP
SOT-23- HF SL-1 oxo%- 1.4X1.0 oM T M oM T M oM T
50 a0 48 47 46 43 33 27 206 PP3V3_G3H L N L N
93 90 67 64 63 ) 2 /s D\ 3 PP3V3 TBT POC oo L 1 S9210 SHLD- K66- EM - FRAVE- CAN- MAI N- TOP 1 S9211 SHLD- K66- EM - FRAVE- CAN- MAI N- TOP S9212
TBT_POC_PWR: S4D TBT|POC PWR s4aD| L[4 PR WETHES § My SM v T SM v T SM
R9250* 1C9251 iS NZNECICW BTH=0. . )
10K 05,P33LF SHLD- K6f- EM - FRAVE- CAN- MAI N- TOP S9213 SHLD- K6f- EM - FRAVE- CAN- MAI N- TOP S9214 SHLD- K66- EM -~ FRAVE- CAN- MAI N- TOP
685‘5’80— PWR: S4D oMT SM oMT SM MT
0. 01UF 1 L N 1 A N 1
21 S9215 SHLD- K66- EM - FRAVE- CAN- MAI N- TOP S9216 SHLD- K66- EM - FRAVE- CAN- MAI N- TOP S9217
49% SM oM T SM oM T SM
(251 o ) )
SSMBK15ANVFVAPE 402 SHLD- K66- EM - FRANVE- CAN- MAI N- TOP S9218 SHLD- K66- EM - FRANVE- CAN- MAI N- TOP S9219 SHLD- K66- EM - FRANVE- CAN- MAI N- TOP
VESM oMT M oMT M oMT
] B- EM™ -G L HLD- K66- EM = . N
2 59220 SHLD- K66- EM - FRAVE- CAN- MAI N- TOP 59221 S 66- EM - FRAVE- CAN- MAI oP 59222
G M oM T SM oM T SM
%0 00 35 rpy-PM SLP_S4D EN | ) 1
SHLD- K66- EM - FRAVE- CAN- MAI N- TOP S9223 SHLD- K66- EM - FRAVE- CAN- MAI N- TOP S9224 SHLD- K66- EM - FRAVE- CAN- MAI N- TOP
1 oM T M oM T M oM T
HLD- K66- EM - FRAVE- CAN- MAI N- T 1 SHLD- K66- EM - FRAVE- CAN- MAI N- TOP
S9225 SHLD- K6b- EM MAI N TOP S9226 i S9227
o T SM o T SM
1 1
SHLD- K66- EM - FRAVE- CAN- MAI N- TOP S9228 SHLD- K66- EM = FRAVE- CAN- MAI N- TOP S9229 SHLD- K66- EM - FRAVE- MAI N- TOP
Supervi sor & CLKREQ# | sol ati on SM S
B PP3V3 so = < =
LR ) SHLD- K66- EM - FRAVE- CAN- MAI N- TOP SHLD- K66- EM - FRAVE- CAN- MAI N- TOP
032109 j PP3V3_TBT 1720 20 70 77 78 1 1
' %W ne «| CRITICAL |1R9207
@240 1%K240 B Voo ?9}0 PART# QryY | DESCRI PTI ON REFERENCE DESI GNATOR( S) CRI TI CAL BOM OPTI ON
SSMBK15ANMFVAPE . = 32 u9200 16w
VESM W LW SLGAAPO41V L4962 g06- 3067 1 | FRAME, EM SHI ELD, TB|J50 SH9200 CRI TI CAL»
Es 402" TDEN PP1VO5_TBTLC ., -
(~ERLV0S_TBTLC
omp TBT ENLCPWR OSTRT |» TBTJEN LC ISQ
el o
Platform (PCle) Reset
. > TBT_RESET L TBT POIE RESET L oy
DLY = 60 ms +/- 20%
TBT "POC' Power -up Reset
) TBT CLKREQ L TBT CL_KREE! 1SOL_ L am e Intel investigating whether RCis sufficient.
Pul | -up provided by SB page. VAKE_BASE= s 77 76 PP3V3_TBT _POC
.. . - | CRI TI CAL
teknisi-indonesia 1 VDD PULL- P R9010 PP3V3_S0 8,505, 06%05°%0%%, %087
= 2 |sEnSE U923 (QResET 6 TBT P RST L 6 BRI B
TBTPOCRST_CT TP%GBE %8 TBTPOCRST_MR L it
" ' : 3 4
Roggiloo 3.3V TBT "LC'" Switch cT wp | THEM R @225 1R($)302K30
. PAD n
% U9210 Max Current = 2A (850C) JiC923l C92301 - - SSMVBN3 FSOTEAsPeE %16¥V
o¥bs TPS22924 PP3V3 TBT w202 76 77 78 95,0047UF 0. 1% P TPS3808G25 _[ %
sgasg 63,60,59,58,54. 53 52 51 PP3V3_ SO 1 2 PP3V3 TBT A2 Al "NE TH=Q. 2 2 Vt = 2.33V +/ - 2%
0 Qe (g 3 IV mg;FtES B VN vourl jm VK WBEES W T Yo 2 el oy 2. 3 SR L TBT_SWRESET L _mae
TP9200 CRI TI CAL uU9210 L (PCH GP1 G34)
ATl SNS TBTSVE P =2l Part TPS22924C =
SM TP25- TOP G\ND
TAP(QDZpQJZ-I SNS TBT3V3 N C92 10 1 3 Type Load Switch
SM TP25- TOP T R(on) 18.5 nthm Typ
402 @2.5v 25.8 nChm Max . _PP1VO5 SO TBT " \ .
SCALE: 10MV = 1A + -EBLVOS_SO. 1.05V TBT "CIO' Switch
e Tre ez AT TLPB22229 Max Current = 4A (850
R$3362 156K = R9220" o S22920 N PP1V05_TBTCI O -
. %\{v 10%5 = ] w[ =% M R-RESR-W BHEES: 8 MM
4] VI N Y
2 fdjgv @ cl u9220
CRI TI CAL . 2 CRI TI CAL
%9%0125 ,M 1.05V TBT "LC' Switch TBT EN Cl O PWR o2 o . Part TPS22920
R u9215 Max Current = 2A (85C) C9220 1 - Type Load Switch
" TPS22924 PP1V05_TBTLC _— @225 (Rl TUE = R(on) 8 mchm Typ
48 40 24 15 14 13 11 10 7 w% 2 s PP1VO5 TBT A2 AL CINE HEQ- & MY SSMBN3 FS%TA%sE e iﬁg’ @1.05V 11.5 mOhm Max
7285 80 &1 3 n B2 |\VIN vour([B1 N-NECK-W DTH=0: 5 2
A s o i U215 H 1051
TP9210 C92151 2 lon 5[ SYNC_MASTER=J401 SYNC DATE=05/ 16/ 2011
ASSts | SNS_TBT1V05] P OB L . Part TPS22924C R L
SM P25 ToP )Jt( Sf — - 7010 mm>—TBT_EN_CI O PUR L = TBT POVER SUPPORT
TP9211, sns TeT1v05_N 4021 ;r ° pe Load Sw i =
A 92 -
Y S R(on) 20.3 nchm Typ d} Appl e | nc. <SCH_NUM>I D
SCALE: 2MV = 1A @1.0V 28. 6 nmChm Max o
g C92161 = <E4LABEL>
1}%'; - NOTI CE OF PROPRI ETARY PROPERTY:
xs}fz C9216 MUST BE 10% ngpl Hz—rm IPCN gg\Tr\EAIC}I%IERPHEREI N IS THE
402-1 RC GUARANTEES M NI MUM 5M5 TO REACH 0. 5V. THE POSESSOR AGREES TO THE FCLLONI\G
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 92 OF 500
= Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
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SHLD- K6 CAN- MAI N- TOP — — — _
v T v T v T v T
1
S9314 S9315 S9316 S9317
oM T M oM T M oM T M oM T M oM T
SHLD- K66- EM = FRAVE- CAN- MAI N- TOP SHLD- K6B- EM = FRAVE- CAN- MAI N- TOP SHLD- K6B- EM ~FRAVE- CAN- MAI N- TOP SHLD- K6p- EM ~FRAVE- CAN- MAI N- TOP
S9318 > S9319 i S9320 ’ S9321 i S9322
SM oM T SM oM T SM oM T SM oM T SM
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o 1YY\ 2 . HQM_DATA FLT P<2> HPM _DATA_CONN_P<2> o, 1C9813 CRITICAL e
- HDM _DATA_P<2> | 0201 = 5. loﬁr&%go " —— 18PF L9841 201
98721 98731 ; S Ao 2 3 o FERR- 470- OHV 215MA- 1. 50HM R9814
1 1 o _HDM _HPD_CONN 2 1 10K
RO863 0 >pE Ao PE R9867 2 HDM _HPD F 1 2 HDM _HPD o
100 +/ . BgF, = mgé i e 1% o v 8w
1/ 20W [Secy 01 YN 20w
NOSTUFFE ZEA%VZ 201 2 3 L% CRI TI CAL 1C9814 201
i 1 _ D9800 269°FF A
5 o1 (TR 5 oA = PLIACE_NEAR=J9830. 1: 4MV RCLAMPO504F 2 %( }{caw SYNC_NVASTER=J40I SYNC DATE=05/16/ 2011
DM _DATA_N<2 L9867 : o 50 $C70- 6- 1 0561 imiz
4. 7NFF 3% 0. 35A HDM _DATA_CONN_N<2> e 1 HDM CO\lNECTC]Q
1YY Y 2w DM _DATA FLT N<P> 1 1
L/ w TP, b o = d} Appl e I nc. <SCH_NUM>
98741 98751 < X N e "<EALABEL>
)0 % H‘!b?pg J oo Js NOTI CE OF PROPRI ETARY PROPERTY:
oo GERY 2 coG 8%01 2 NC. oLy 100K PULL-DOWN IS BUILT I N PS8171. Igépl LNEQRMATLON CONTALNED HEREI NI S THE
T WG NTAL N TH & L%&*&G‘ﬁi?"w“ﬁ. DENCE
= = 1l NOT TO REPRODUCE OR COPY I T 98 G: 500
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
IV ALL RI GHTS RESERVED
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J50* 12 LAYER BOARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS
BOARD LAYERS BOARD AREAS WEDOPNW Ok%?%% PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LI NE W DTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK
TOP, | SL2,1SL3, | SL4, 1 SL5, 1SL6, 1 SL7,1SL8, I SL9, 1 SL10, | SL11, BOTTOM NO_TYPE, BGA M 16. 2 1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 MM
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G(’A;:’{
I:EFAULT " Y :5070'|M75E :5070'|M75E 10 'V,VI O N'VI O N'VI — PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP
STANDARD ’ Y =DEFAULT =DEFAULT 10 mv =DEFAULT =DEFAULT 100_DI FF_BGA * =100_OHM DI FF=100_OHM DI FF | =100_OHM DI FF | =100_OHM DI FF | =100_OHM DI FF | =100_OHM DI FF
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP. 100 DIFF _BGA| ISLS, I SL4 Y 0.075 M 0.075 M 0.125 M 0.125 NM _—
27P4_OHMLSE |TOP, BOTTOM v 0310 WM 0,090 WM = 100_DI FF_BGA |1 SL9, | SL10 Y 0.075 WM 0.075 MM 0.125 WM 0.125 WM
27P4_OHM SE - v 0. 250 WM 0.1 MM —STANDARD —STANDARD —STANDARD NOTE: 100_Di FF_BGA is 100-ohns differential inpedance on outer |layers and 95-ohns on inner |ayers.
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G(’A;:’{ e —
3770"M7$E TO:’. BOTTO\A Y 0 185 N’\/l 0 090 N’\/l e PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
37_OHM SE * Y 0.155 MV 0.090 MV =STANDARD =STANDARD =STANDARD EGA POT5 T M 0. 110 W 0. 080 WM 10 WM
BGA_P075 BOTTOM Y 0.110 WM 0.073 WM 10 WM
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G(’A;Z"
40_OHM SE | TCP, BOTTOM Y 0.165 W 0. 090 wm N SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG e
40_OHM SE - Y 0.135 W 0. 090 wm =STANDARD =STANDARD =STANDARD 1.5:1_SPACI NG * 0.15 MM 2 SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG e |
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G(’A;:’{ 2 175PACI '\G " O 2 'V,VI ? — 2X7D| ELECI—RI C " 0 140 W ? -
45 O SE|ToP, BOTTOM v 0 13 W 0 13 W = 2.5:1_SPACI NG * 0.25 WM ? 3X_DI ELECTRI * 0.210 MM ?
45_OHM SE * Y 0.099 W 0.099 WM =STANDARD =STANDARD =STANDARD 3: 1_SPAC NG ’ 0.3 W ? 4X DI ELECTR § ’ 0.280 M ?
4:1_SPACI NG * 0.4 WM ? 5X_DI ELECTRI C * 0.350 MM ?
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP 5: 1_SPACI NG * 0.5 MM 2 7X_DI ELECTRI C * 0.490 MM ?
50_OHM SE [TOP, BOTTOM Y 0.110 WM 0.090 MM _ NOTE: Based on K92 i b stackup.
50_OHM _SE * Y 0.090 MM 0.090 MM =STANDARD =STANDARD =STANDARD
e — SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—{T o
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK»G?:’» EEFAULT * O 1 'V'Vl P e
55_OHM SE |TOP, BOTTOM Y 0.090 MM 0.090 MM _ STANDARD " “oEFAULT S
55_OHM _SE * Y 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD BGA_PIVM " r——— P
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G(’A;Z" BGA7P2’V'\/| " :EEFAULT ? —
72_OHM DI FF * Y 0.154 MW 0.154 W =STANDARD 0.200 WM 0.200 WM BGA_PO75M - 0.075 w ?
72_OHM DI FF | TOP, BOTTOM| Y 0.175 WM 0.175 MW 0.200 WM 0.200 MM
Br eakout Constraint Overri des
S— NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK»G?:’» * * Bm B@7P075W -
80_OHM DI FF * Y 0.105 MM 0.105 WM =STANDARD 0.120 WM 0.120 WM
80_OHM DI FF |TOP, BOTTOM| Y 0.135 MM 0.135 WM 0.160 MM 0.160 MM
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G(’A;Z"
85_OHM DI FF * Y 0.110 WM 0.090 WM =STANDARD 0.180 WM 0.180 WM
85_OHM DI FF | TOP, BOTTOM Y 0.125 W 0.090 WM 0.190 WM 0.190 WM
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G(’A;Z"
90_OHM DI FF * Y 0.102 WM 0.090 WM =STANDARD 0.220 WM 0.220 WM
90_OHM DI FF |TOP, BOTTOM Y 0.115 WM 0.090 WM 0.230 WM 0.230 WM
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G(’A;:’{
100_OHM DI FF * Y 0.080 MM 0.080 MM =STANDARD 0.200 MM 0.200 MM
100_OHM DI FF [TOP, BOTTOM| Y 0.089 MM 0.089 MM 0.220 WM 0.220 WM
%/ASTER:JAOI SYNC DATE=05/ 16/ 201]]
=
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G(’A;Z" PCB Rul e mf i ni t i 0 n S
110_OHM DI FF * Y 0.065 MM 0.065 MM =STANDARD 0.200 WM 0.200 MM "
110_OHM DI FF |[TOP, BOTTOM Y 0.075 WM 0.075 WM 0.330 W 0.330 WM @0 Appl e I nc —
NOTI CE OF PROPRI ETARY PROPERTY:
PRBRI ETARY | PROPERY OMERRPLE | Ne, S THE
THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 100 OF 500
1l NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
IV ALL RI GHTS RESERVED
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CPU Si gnal

Constraints

CPU Net

Properties

| PHYSI CAL_RULE_SET |

LAYER

ALLON ROUTE
ON LAYER?

| M NI MUM LI NE W DTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP |

NOTE: 7 mil

gap is for VCCSense pair,

which Intel

says to route with 7 m|l

spaci ng wi thout specifying a target

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

Most CPU signals with inpedance requirenents are 50-ohm singl e-ended.
Sone signals require 27.4-ohm singl e-ended i npedance.

SOURCE: HR PDG section 4.1.9,

PCl - Expr ess

PDDG section 2.5.1

CPU_AGTL * =STANDARD ? CPU_AGTL TOP, BOTTOM =2x_DI ELECTRI C ?
CPU_8M L * 8 ML 2 CPU_VI D * 0.457 W 2
CPU_COWP * 20 ML 2
CPU I TP * =2: 1_SPACI NG 2

CPU_VCCSENSE * 25 ML 2

| PHYSI CAL_RULE_SET |

LAYER

ALLON ROUTE
ON_LAYER?

M NI MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP |

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

PCl E * =3X_DI ELECTRI C ? PCl E TOP, BOTTOM =4X_DI ELECTRI C ?
CLK_PCI E * 20 ML 2
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G&:;
VRSENSE * Y =27P4_OHWI SE | =27P4_OHM SE | =1:1_DI FFPAIR 0.2 MM 0.2 WM

i npec

10 18

10 18

10 18

10 18

1117

1117

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
oM _s2n 85 OHMDIFE| POE DM _S2N P<3: 0>
oD _s2n 85 OHMDIFE| POE DM _S2N N<3: 0>
oM s 85 OHMDIFE| POE DM _N2S P<3: 0>

| afeo— M IS 85 OHMDIFE| POE DM _N2S N<3: 0>
DM _aKioom 90 OHM DIFE| G K POE DM _CLK100M CPU P
[ 90 OHM DIEE| G K POE DM _CLK100M CPU_N
[CO—EDL_DATA 85_ OHM DIFE| POE FDI _DATA P<7: 0>
CO—EDL_DATA 85 OHM DIFE| POE FDI _DATA N<7: 0>
[ 50_OHM SE CPU_AGTL EDI _ESYNC<1. . 0>
[— 50_OHM SE CPU_AGTI EDI L SYNC<1. . 0>
[ 50_OHM SE CPU_AGTL EDI _| NT
[ 50_OHM SE CPU VID CPU VCCSA VI D<1. . 0>
[ 50_OHM SE CPUVID CPU_VI DALERT_L
[ 50_OHM SE CPU VID CPU VIDALERT L_R
D 50_OHM SE CPU VID CPU_VI DSCLK
[ 50_OHM SE CPU VID CPU VI DSCLK R
[ 50_OHM SE CPU VID CPU_VI DSOJT
= 50_OHM SE CPU VID CPU_VI DSOUT_R
CO—CRUPECl 50_OHM SE PClE CPU_PECI
[ 50_OHM SE PClE CPU PECI R
o—BMse 50_OHM SE CPU_AGITL PM _SYNC
CO—BMVEM PURGD 50_OHM SE CPU_AGTL PM_MEM PWRGD
OO—CRusuMroowe | 27p4 OHMSE] CPU COVP CPU_SM RCOWP<2. . 0>
O—CRU GG 50_OHM SE cPy I TP CPU CFG<11..0>
oO—CBUCEG 50_OHM SE CPU I TP CPU _CFG<17..16>
O CPU CATERR | 50_OHM SE CPU_AGTL CPU CATERR L
[ 50_OHM SE CPU_AGTL CPU PROC SEL_L
[ 50_OHM SE CPU_AGTL CPU_VTTSELECT
CO—CRUPRQCHOT L | 50 CHMSE CPU_AGTL CPU_PROCHOT L
[O—CRU PURED 50_OHM SE CPU_AGTL CPU_PWRGD
CO—BM IHRVIRIP | | 50 _OHM SE CPU 8M | PM THRMIRI P_L
[ 55_OHM SE CPU 8M | CPU PSI _L

Al PVR 50_OHM SE CPU AGTI PM _DPRSL PVR

[ 27P4 OHM SE| CPU cave CPU_PEG COWVP
D 27P4 OHM SE| CPU cave CPU_PEG RBI AS
D—Ceucae 27P4 OHM SE| CPU cave CPU_COVP3
DU e 27P4 OHM SE | CPU cave CPU_COMP2
Do—Ccrucawe 27P4 OHM SE|  CPU cave CPU_COMP1
ODo—Cucawe 27P4 OHM SE| CPU cave CPU_COVPO

10 24

10 24

6 11 47

11 20

11 47 48 69

11 20 24

11 20 48

XDP Properties

26 87

26 87

26 87

26 87

27 87

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[CO—XDB_BPM 50_OHM SE cPy I TP XDP_BPM L<3..0>
O XDP_BPM | 50_OHM SE cPy I TP XDP_BPM L<7. . 4>
[ 50_OHM SE cPy I TP XDP_CPURST_ L
DU G 50_OHM SE cPy I TP XDP_CPU_CFG<0>
[CO—XDB_PRDY_ | 50_OHM SE cPy I TP XDP_CPU PRDY_ L
O XD _PREQ | 50_OHM SE cPy I TP XDP_CPU PREQ L
CO—XDR 1Dl 50_OHM SE cPy I TP XDP_CPU_TDI
[O—XDE_I0 50_OHM SE cPy I TP XDP_CPU_TDO

O X2 IMs 50_OHM SE cPy I TP XDP_CPU_TMS
CO—XDR_TICK 50_OHM SE cPy I TP XDP_CPU_TCK

O XDB_IRST | 50_OHM SE cPy I TP XDP_CPU TRST L
[ 50_OHM SE cPy I TP XDP_PCH TCK

[ 50_OHM SE cPy I TP XDP_PCH TDI

[ 50_OHM SE cPy I TP XDP_PCH_TDO

= 50_OHM SE cPy I TP XDP_PCH TMS

[ 50_OHM SE CcPy | TP XDP_TDI

D 50_OHM SE cPy I TP XDP_TDO

= 50_OHM SE cPy I TP XDP_TMS

[CO—XP CPUPWREOD | 50 GHM SE cPy I TP XDP_CPU_PWRGD
[CO—XDB_BDRESET_| 50_OHM SE cPy I TP XDP_DBRESET L
[ 50_OHM SE cPy I TP XDP_PRESENT L
= 50_OHM SE cPy I TP XDP_RES RL

[ 50_OHM SE cPy I TP XDP_CPU _PWRBTN L
[ 50_OHM SE cPy I TP XDP_VR _READY
O—XD2_ QK CPU 90 OHM DIEE | QK PO E | TPCPU _CL K100M P
CO—XD2_ QK CPU 90 OHM DIEE | QK PO E | TPCPU _CI K1I00M N
O—XD2_ QK PCH 90 OHM DIEE | QK PO E | TPXDP_CL K100M P
O—XD2_ QK PCH 90 OHM DIEE | QK PO E | TPXDP_CL K100M N
O—X®PaKliTp 90 OHM DIEE | QK PO E XDP_CPU _CLK100M P
O X®PaKITp 90 OHM DIEE | QK PO E XDP_CPU _CLK100M N
[ 50_OHM SE cPy I TP XDP_OBSDATA B<3..0>

PEG CLOCK ON PP104 W TH PCI E CONSTRAI NTS.

[O—CPU VCCSENSE VRSENSE cpy vocsense  CPU VCCSENSE P 13 6
[—CRU_VCCSENSE VRSENSE cpy_veesensy  CPU VCCSENSE N 13 60
[O—CPU VCCSENSE VRSENSE cpy veeseNsH  CPU VCCL OSENSE P 13 72
[O—CPU VCCSENSE VRSENSE cpy veesensH  CPU VCCL OSENSE N 13 72
[CO—CRU VCCSENSE VRSENSE cpy VeosENSH  CPU AXG SENSE P 13 69
[O—CPU VCCSENSE VRSENSE cpy VeesENSH  CPU AXG SENSE N 13 69
[— VRSENSE cpy veesense  CPU VCC VAL SENSE P 13
= VRSENSE cpy veeseNsH  CPU VCC VALSENSE N s
[ VRSENSE cPy_veesensH CPU AXG VAL SENSE_P 1
[ VRSENSE cPy_veesensH CPU AXG VAL SENSE N 1
[ VRSENSE VR _AXG | SNS N
[ VRSENSE VR _AXG | SNS_P
[— VRSENSE VR_AXG VSNS R N
[— VRSENSE VR_AXG VSNS R P
[— VRSENSE. VR CPU | SNS1_N
= VRSENSE VR CPU | SNS1_P
[— VRSENSE. VR CPU | SNS2_N
[— VRSENSE. VR CPU | SNS2_P
= VRSENSE VR_CPU_| SNS3_N
[ VRSENSE VR CPU | SNS3_P
[— VRSENSE VR _CPU VSNS R N
= VRSENSE VR _CPU_VSNS_R P
[— VRSENSE VR _CPU VSNS R N
[— VRSENSE VR _CPU VSNS R P
[ 55_OHM SE CPU 8M | GEX_VI D<6. . 0>

Al PVR 50_OHM SE CPU_AGTL GEX_DPRSLPVR
[ 50_OHM SE CPU_AGITL GEX_VR _EN
[ 50_OHM SE CPU_AGTL GEXI WP_| MON
[ 85 OHMDIFE| POE PEG R2D P<7..0>
[ 85 OHMDIFE| POE PEG R2D N<7.. 0>
CO—BEG R2D 85_ OHM DIFE| POE PEG R2D C P<7..0>
[ 85 OHMDIFE| POE PEG R2D C N<7. . 0>
CO—BEGI2R 85_ OHM DIFE| POE PEG D2R P<7..0>
[ 85 OHMDIFE| POE PEG D2R N<7.. 0>
[ 85 OHMDIFE| POE PEG D2R C P<7.. 0>
[ 85 OHMDIFE| POE PEG D2R C N<7. . 0>
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Menory Bus Constraints

| PHYSI CAL_RULE_SET |

LAYER

ON LAYER?

ALLON RAUTE | M NI MUM LI NE W DTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

Menory Net

Properties

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' o
MEM_CLK2MEM * =4: 1_SPACI NG 2
MEM_CTRL2CTRL * =3: 1_SPACI NG 2
MEM_CTRL2NMEM * =2.5:1_SPACI NG 2
MEM_CNVD2CNMD * =1.5: 1_SPACI NG 2
MEM_CVD2NMEM * =3: 1_SPACI NG 2
MEM _DATA2DATA * =1.5: 1_SPACI NG 2
MEM_DATA2NEM * =3: 1_SPACI NG 2
MEM_DQS2NEM * =3: 1_SPACI NG 2
MEM 20THER * 25 MLS 2

Menory Bus Spaci ng Group Assi gnnments

SPACI NG_RULE_SET

AREA_TYPE | SPACI NG _RULE_SET

NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE NET_SPACI NG_TYPEL1 | NET_SPACI NG_TYPE2
MEM _CLK MEM _CLK * VEM_CLK2VEM MEM_CMVD MEM _CLK * VEM_CVD2VEM
MEM CLK VEM_CTRL * VEM_CLK2VEM MEM_CMVD VEM_CTRL * VEM_CVD2VEM
MEM_CLK MEM_CMD * MEM CLK2MVEM MEM_CMD MEM_CMD * MEM_CMVD2CVD
MEM_CLK MEM_DATA * VEM_CLK2VEM MEM_CMD MEM_DATA * VEM_CVD2VEM
MEM_CLK MEM _DQS * MEM CLK2MVEM MEM_CMD MEM _DQS * MEM_CMVD2VEM
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RUL EﬁSE‘T i NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RUL EﬁSE‘T :
MEM _CTRL MEM _CLK * MEM_CTRL2NMVEM MEM DATA MEM _CLK * MEM_DATA2NVEM
MEM _CTRL MEM _CTRL * MEM _CTRL2CTRL MEM DATA MEM _CTRL * MEM_DATA2NVEM
MEM _CTRL MEM_CVD * MEM_CTRL2NMVEM MEM DATA MEM_CMVD * MEM_DATA2NVEM
MEM_CTRL MEM_DATA * MEM _CTRL2NMEM MEM_DATA MEM_DATA * MEM_DATA2DATA|
MEM_CTRL MEM_DQS * MEM _CTRL2MEM MEM_DATA MEM_DQS * VEM_DATA2NMEM
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RUL EﬁSE‘T 4 NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RUL EﬁSE‘T 4
MEM_DQS MEM _CLK * MEM_DQS2MEM MEM _CLK * * MEM 20THER
MEM DQS MEM _CTRL * MEM_DQS2MEM MEM _CTRL * * MEM 20THER
MEM_DQS MEM_CNMD * MEM_DQS2MEM MEM_CNMD * * MEM 20THER
MEM _DQS MEM DATA * MEM_DQS2MEM MEM DATA * * MEM 20THER
MEM_DQS MEM_DQS * MEM_DQS2MEM MEM_DQS * * MEM 20THER

Need to support MEM *-style w | dcards!
DDR3:

DQ DM si gnal s should be natched within 0.508mm of associated DQS pair.

DQS intra-pair

CLK intra-pair

CONTRCOL signals should be matched within [CLK-12.7m] to [CLK+0.0mj of CLK pairs.

mat chi ng should be within 0.127mm no inter-pair
DQS to clock matching should be within [CLK-12. 7nmmi and [ CLK+25. 4mj .

mat chi ng should be within 0.127mm int

mat chi ng requirenment.

er-pair matching should be w thin 0.508mm

A BA/ CVD signal s should be matched within [CLK-12. 7mmj to [CLK+12.7m] of CLK pairs.

DQ DQS/ A/ BA/ cnd si gnal

Maxi mum | engt h of any signal
SOURCE: Cal pella SFF Platform DG Rev 1.5 (#407364),

SOURCE: HR PDG Section 4.1.9

spacing is 4x dielectric,

CLK is 5x dielectric.

fromdie pad to SODIMM pad is 139.7mm from procesor

Section 2.2

ball to SODIMM pad is 114.3mm

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
OO MEMA QK 85 OHM DIFE | MEM O K MEM A CLK P<5..0>
O MEMAGK 85 OHM DIFE | MEM O K MEM A CLK N<5. . 0>
CoO—MMACNT 140 OHVSE MEM CTRI MEM A CKE<3. . 0>
CoO—MMACND 140 OHVSE MEM CTRI MEM A CS L<3..0>
CoO—MMaoNr 40 oM SE MEM CTRI MEM A_QDT<3. . 0>
o MMACGHD 140 OHVSE MVEM CVD MEM A_A<15..0>
o MMACGD 0 140 OHVSE MEM CNVD MEM A BA<2..0>
O MMAGD 140 OHMSE MVEM CVD MEM A RAS L
o MMACGD 140 OHVSE MVEM CVD MEM A _CAS L
O—MMAGD 140 OHMSE MVEM CVD MEM A VEE L
CO—MEMADQBYTFO 150 OHV SE NMEM DATA NVEM A _DQ<7. . 0>
O MMADQBYTEL |50 OHMSE NMEM DATA MVEM A DQ<15. . 8>
CO—MEMADQBYTE2 150 OHV SE NMEM DATA NMEM A DQ<23. . 16>
CO—MMADQBYTES 150 OHV SE MEM DATA NMEM A DQ<31. . 24>
CO—MMADQBYTE4 150 OHV SE MEM DATA MEM A DQ<39. . 32>
CO—MMADQBYTES 150 OHV SE MEM DATA MEM A DQ<47..40>
CO—MEMADQBYTEG 150 OHV SE NMEM DATA NMEM A _DQ<55. . 48>
CO—MMADQBYTEZ 150 OHV SE MEM DATA MEM A DQ<63. . 56>
CoO—MEMLA_DQS0 85 OHM DIFE | NEM DS MEM A DQS P<0>
CoO—MEMLA_DQS0 85 CHM DIFE | NEM DS MEM A DQS N<O>
O MEM.A_DASI 85_COHM DIFE | MEM DQS MEM A _DQS_P<1>
O MEM A DXE1 85_CHM DIFE | MEM DQS MEM A _DOS _N<1>

MEM A_DQS2 85_COHM DIFE | MEM DQS MEM A_DQS_P<2>
O MEMA DS 85 CHM DIFE | NEM DS NMVEM A_DQS_N<2>
CoO—MEMLA_DOS3 85 CHM DIFE | NEM DS MEM A DQS P<3>
CoO—MEMA_DOS3 85 CHM DIFE | NEM DS MEM A DQS N<3>
O MEMA DS 85 CHM DIFE | NEM DS MVEM A_DQS_P<4>
O MEMA D4 85_COHM DIFE | MEM DQS MEM A_DOS_N<4>
CoO—MEMA_DOSS 85 OHM DIFE | NEM DS MEM A DQS P<5>
CoO—MEMLA_DOSS 85 CHM DIFE | NEM DS MEM A DQS N<5>
CoO—MEMLA_DXS6 85 CHM DIFE | NEM DS MEM A DQS P<6>
O MEMA DXS6 85 OHM DIFE | NEM DS MEM A DQS N<6>
O MEMA DQS7 85_OHM DIFE | MEM DQS MEM A _DQS_P<7>
O MEMA DQS7 85_OHM DIFE | MEM DQS MEM A _DOS_N<7>
O MEMEB AK 85 OHM DIFE | MEM O K MEM B_CLK P<5.. 0>
O MEMEB AK 85 OHM DIFE | MEM O K NMEM B_CLK N<5. . 0>
CoO—MMBONDL 140 OHVSE MEM CTRI VEM B_CKE<3. . 0>
O MMBONT  l40 oHMSE MEM CTRL MEM B _CS L<3..0>
CoO—MMBONDL 140 OHVSE MEM CTRI MVEM B_ODT<3. . 0>
CoO—MMBOWD 0 140 OHVSE MEM CMD. MEM B _A<15.. 0>
o MMBOWD 0 140 OHVSE MEM CMVD MEM B BA<2..0>
O MMBOGD 140 OHMSE MVEM CVD MEM B_RAS L
O—MMBOGD 140 OHMSE MVEM CVD MEM B_CAS L
D MEMB QD 40_OHM SE MEM CMVD MEM B VE L
O MMBDQBYTEQ |50 OHMSE NMEM _DATA NVEM B_DQ<7. . 0>
CO—MEMBDQBYTF1 150 OHV SE MEM DATA MEM B_DQx15. . 8>
CO—MEMBDQBYTE2 150 OHV SE NMEM DATA NMVEM B_DQ<23. . 16>
CO—MEMBDQBYTES 150 OHV SE MEM DATA VEM B DQ<31. . 24>
CO—MEMBDQBYTE4 150 OHV SE MEM DATA MEM B DQ<39. . 32>
CO—MMBDQBYTES 150 OHV SE MEM DATA MEM B _DQ<47. . 40>
CO—MEMBDQBYTEG 150 OHV SE NMEM DATA NMVEM B_DQ<55. . 48>
CO—MEMBDQBYTEZ 150 OHV SE MEM DATA MEM B DQ<63. . 56>
CoO—MEMLB_DQS0 85 OHM DIFE | NEM DS MEM B_DQS P<0>
CO—MEMB DXSO 85 OHM DIFE | NEM DS MEM B_DQS N<O>
O MEM B XE1 85_CHM DIFE | MEM DQS MEM B_DQS_P<1>

MEM B_DQS1 85_OHM DIFE | MEM DQS MEM B_DOS N<1>
O MEMB DS 85 CHM DIFE | NEM DS VEM B_DQS_P<2>
O MEM B DQS2 85_OHM DIFE | MEM DQS MEM B_DQS N<2>
oMM B_DQS3 85 OHM DIFE | NEM DS MEM B_DQS P<3>
CoO—MEMB DOS3 85_CHM DIFE | NEM DQS VEM B_DQS_N<3>
O MEM B DQsa 85_OHM DIFE | MEM DQS MEM B_DQS_P<4>
O MEMB D4 85_OHM DIFE | MEM DQS MEM B_DOS_N<4>
CoO—MEMB_DQSS 85 CHM DIFE | NEM DS MEM B_DQS P<5>
CoO—MEMB_DQSS 85 OHM DIFE | NEM DS MEM B _DQS N<5>
O MEMB DXS6 85 OHM DIFE | NEM DS MEM B _DQS P<6>
CoO—MEMLB_DXS6 85 CHM DIFE | NEM DS MEM B _DQS N<6>
O MEM B DQS7 85_OHM DIFE | MEM DQS MEM B_DQS_P<7>
O MEMB DOS7 85 CHM DIFE | NEM DS VEM B_DQS_N<7>

SYNC DATE=05/16/2011]
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Constraints

| PHYS| CAL_RULE_SET | LAYER

AL O BYTE | M NI MUM LI NE W DTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
DI SPLAYPORT =4: 1_SPACI NG 2 DI SPLAYPORT | TOP, BOTTOM =4: 1_SPACI NG 2
TVDS =4: 1_SPACI NG 2 TVDS TOP, BOTTOM =4: 1_SPACI NG 2

SOURCE: HR PDG TABLES 191, 193,
MODI FI ED DP CONNECTOR NEEDS 90 OHVB. MEASURE PROTO BOARD AND ADJUST | F NEEDED.

PER ANI L:

Radeon TRM section 7.7.1

SATA Interface Constraints

| PHYSI CAL_RULE_SET | LAYER

ALLON ROUTE

ON LAYER? | M NI MUM LI NE W DTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
SATA * =5: 1_SPACI NG 2 SATA TOP, BOTTOM =5: 1_SPACI NG 2
SATA_| COWP * 15 ML 2

SOURCE: HR PLATFORM DESI GN GUI DE, TABLES 191, 193

USB 2.0 AND 3.0

I NTERFACE CONSTRAI NTS

| PHYSI CAL_RULE_SET | LAYER

ALLON ROUTE

ON LAYER? | M NI MUM LI NE W DTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
usB * =4: 1_SPACI NG 2 usB TOP, BOTTOM =4: 1_SPACI NG 2
USB3 * =5: 1_SPACI NG 2

USB_RBI AS * 15 ML 2

SOURCE: HR PLATFORM DESI GN GUI DE, TABLES 191, 193

PCH USB NET PROPERTI ES

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[CO—USB HUB P 85 OHM DIFE| USB USB HUB UP_N
[ 85 OHM DIFE| USB USB HUB UP_P
O USB EXTA 85 OHM DIFE| USB USB _EXTA N
[ 85 OHM DIFE | USRB USB_EXTA_P
O UsB EXTB 85 OHM DIFE| USB USB EXTB_N
[ 85 OHM DIFE| USB USB EXTB_P
[O—UsB EXIC 85 OHM DIFE | USB USB_EXTC N
[ 85 OHM DIFE| USB USB EXTC P
CO—USB EXTD 85 OHM DIFE | USB USB EXTD N
[ 85 OHM DIFE | USB USB EXTD P
[lker 85 OHM DIFE| USB USB2_EXTA F_N
85 OHM DIFE| USB USB2_EXTA F_P
= 85 OHM DIFE| USB USB2_EXTB F_N
[lRrs 85 OHM DIFE | USB USB2_EXTB F_P
> 85 OHM DIFE | USRB USB2_EXTC F_N
[l 85 OHM DIFE | USB USB2_EXTC F_P
[lkcn 85 OHM DIFE| USB USB2_EXTD F_N
85 OHM DIFE | USB USB2_EXTD _F_P
= 85 OHM DIFE| USB USB2_EXTA MJUXED N
= 85 OHM DIFE| USB USB2_EXTA MJUXED P
[ 85 OHM DIFE | USB USB EXTB_XHCI P
[ 85 OHM DIFE| USB USB EXTB_XHCI N
[ 85 OHM DIFE| USB USB EXTD XHClI P
[ 85 OHM DIFE | USB USB EXTD XHCI N
[ 85 OHM DIFE| USB USB EXTB_EHCI P
) 85 OHM DIFE | USRB USB_EXTB_EHCI _N
[ 85 OHM DIFE| USB USB EXTD EHCI P
[ 85 OHM DIFE | USB USB EXTD EHCI N
O—UsB s\ 85 OHM DIFE | USB USB _SMC P
[ 85 OHM DIFE | USB UsB_SMC N
D 85 OHM DIFE | USB USB _SMC SR P
[ 85 OHM DIFE| USB USB _SMC SR N
OB IR 85 OHM DIFE| USB USB IR N
[ 85 OHM DIFE| USB USB IR P
[ 85 OHM DIFE | USB USB IR R N
[ 85 OHM DIFE| USB USB IR R P
[CO—UsB BT 85 OHM DIFE | USRB USB_BT_N
[ 85 OHM DIFE | USB USB BT P
[ 85 OHM DIFE| USB USB BT _CONN_N
[ 85 OHM DIFE | USB USB_BT_CONN_P
= 85 OHM DIFE| USB USB BT _SW N
= 85 OHM DIFE| USB USB BT _SWP
= B3 EXTA RX 85 CHM DIFE | USB3 USB3_EXTA RX N
= 85 CHM DIFE | USB3 USB3_EXTA RX P
[=»—USB3_EXTB RX 85 CHM DIFE | USB3 USB3_EXTB RX N
T 85 CHM DIFE | USB3 USB3_EXTB_RX_P
[ —USB3_EXTC RX 85 CHM DIFE | USB3 USB3_EXTC RX N
[l 85 CHM DIFE | USB3 USB3_EXTC RX P
D B3_EXTD_RX 85 CHM DIFE | USB3 USB3_EXTD_RX_N
[lkcee 85 CHM DIFE | USB3 USB3_EXTD RX P
[ —USB3_EXTA TX 85 CHM DIFE | USB3 USB3_EXTA TX N
[l 85 CHM DIFE | USB3 USB3_EXTA TX P
[ —USB3_EXTB TX 85 CHM DIFE | USB3 USB3_EXTB TX N
85 CHM DIFE | USB3 USB3_EXTB TX P
D —USB3_EXTC TX 85 CHM DIFE | USB3 USB3_EXTC TX N
D 85 CHM DIFE | USB3 USB3_EXTC TX P
B3_EXTD TX 85 OHM DIFE | USB3 USB3_EXTD_TX_N
D 85 CHM DIFE | USB3 USB3_EXTD TX P
D 85 CHM DIFE | USB3 USB3_EXTA RX F_N
85 CHM DIFE | USB3 USB3_EXTA_RX_F_P
= 85 CHM DIFE | USB3 USB3_EXTB_RX _F_N
= 85 CHM DIFE | USB3 USB3_EXTB_RX F_P
= 85 CHM DIFE | USB3 USB3_EXTC RX F_N
= 85 CHM DIFE | USB3 USB3_EXTC RX F_P
85 CHM DIFE | USB3 USB3_EXTD RX F_N
= 85 CHM DIFE | USB3 USB3_EXTD RX F_P
= 85 CHM DIFE | USB3 USB3_EXTA TX F_N
85 OHM DIFE | USB3 USB3_EXTA_TX_F_P
= 85 CHM DIFE | USB3 USB3_EXTB_TX F_N
= 85 CHM DIFE | USB3 USB3_EXTB_TX F_P
= 85 CHM DIFE | USB3 USB3_EXTC TX_F_N
= 85 CHM DIFE | USB3 USB3_EXTC TX F P
= 85 CHM DIFE | USB3 USB3_EXTD TX F_N
= 85 CHM DIFE | USB3 USB3_EXTD TX F_P
D> 85 CHM DIFE | USB3 USB3_EXTA RX C P
85 CHM DIFE | USB3 USB3_EXTB_RX C N
= 85 CHM DIFE | USB3 USB3_EXTB_RX C P
= 85 CHM DIFE | USB3 USB3_EXTC RX C N
85 CHM DIFE | USB3 USB3_EXTC RX_C P
= 85 CHM DIFE | USB3 USB3_EXTD RX C N
[l 85 CHM DIFE | USB3 USB3_EXTD RX C P
D> 85 CHM DIFE | USB3 USB3_EXTA_TX_C N
D 85 CHM DIFE | USB3 USB3_EXTA TX C P
flacre. 85 CHM DIFE | USB3 USB3_EXTB_TX C N
85 CHM DIFE | USB3 USB3_EXTB_TX C P
D 85 CHM DIFE | USB3 USB3_EXTC TX C N
> 85 CHM DIFE | USB3 USB3_EXTC TX C P
[Hr 85 CHM DIFE | USB3 USB3_EXTD TX C N
D 85 CHM DIFE | USB3 USB3_EXTD TX C P

19 25

19 25

19 43

19 43

25 43

25 43

19 44

19 44

25 44

25 44

a3

a3

a3

a3

a4

a4

a4

a4

DP Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ 85 oM DIEE | DispiayporT | DP_TBTSNKO _M._C N<3. . 0> s1s 7
[ 85 oMM DIEE | Dispiayporr | DP_TBTSNKO _M._C P<3..0> s 7
[ 85 oMM DIEE | Dispiayporr | DP_TBTSNKO M. N<3. . 0> 4
[ 85 OHM DI EE DisPLAYPORT | DP._TBTSNKO _M._P<3..0> 4
[ 55_OHM SE DisPLAYPORT | DP.TBTSNKO CTRL_CLK s 18 79 80
[ 55_OHM SE pisplAYPorT | DP.TBTSNKO_CTRL_DATA s 18 70 80
[ 55 _OHM SE DI sPLAYPORT | DP_TBTSNKO_HPD 6 18 76
[ 85 oMM DIEE | Disprayporr | DP_TBTSNKO_AUXCH C N s 18 76
[ 85 oMM DIEE | Dispiayporr | DP_TBTSNKO_AUXCH C P 5 18 76
[ 85 oMM DIEE | Disprayport | DP_TBTSNKO_AUXCH N 6
[ 85 oMM DIEE | Disprayport | DP_TBTSNKO_AUXCH P 6
D 85 oM DIEE | DispiayporT | DP_TBTSNK1I M. C N<3..0> s 7
D 85 oMM DIEE | DispiayporT | DP_TBTSNK1I M. _C P<3..0> s 7
[lRr s 85 MM DIEE | Dispiayporr | DP_TBTSNK1I M. N<3. . 0> 4
= 85 OHM DI EE pDisPlAYPORT | DP._TBTSNK1 _M._P<3..0> 4
(e 55_OHM SE pisplAYPORT | DP.TBTSNK1 CTRL_CLK s 18 79
[lRercy 55_OHM SE pispiAayPorT | DP.TBTSNK1_CTRL_DATA s 18 79
= 55_OHM SE pispLAYPORT | DP.TBTSNK1 HPD s 18 76
D 85 oMM DIEE | Disprayporr | DP_TBTSNK1 _AUXCH C N s 18 76
D 85 MM DIEE | Dispiayporr | DP_TBTSNK1 _AUXCH C P s 18 76
[ 85 oMM DIEE | Disprayport | DP_TBTSNK1 _AUXCH N 6
D 85 MM DIEE | Disprayporr | DP_TBTSNK1 _AUXCH P 6
HDM Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ 100 OHM DI EE | TMDS HDOM _CLK _CONN N 82
[ 100 _OHM DI EE | TMDS HOM _CLK _CONN P 82
= 100 OHM DI EE | TMDS HOM G K FLT N 82
100 OHM DI EE | TMDS HOM G K FLT P 82
[ 85 CHM DIFE | TMDS HODM CLK C N s 18 81
[ 85 CHM DIFE | TMDS HOM CLK C P s 18 81
[ 85 CHM DIFE | TMDS HOM G K LS N o1
[ 85 CHM DIFE | TMDS HOM G K LS P o1
[ 100 OHM DI EE | TMDS HOM _CLK N o1 82
= 100 OHM DI EE | TMDS HOM _C K P o1 82
[ 100 OHM DI EE | TMDS HDM _DATA CONN N<2..0> 4
[ 100 OHM DI EE | TMDS HDM _DATA CONN P<2..0>
T 100 OHM DI EE | TMDS HDM _DATA FLT N<2..0>
D 100 OHM DI EE | TMDS HDM _DATA FLT P<2..0>
[ 85 CHM DIFE | TMDS HDM _DATA C N<2..0> s 81
[ 85 CHM DIFE | TMDS HDM _DATA C P<2..0> s 81
[ 85 OHM DIFE | TMDS HDM _DATA LS N<2..0> o1
[ 85 CHM DIFE | TMDS HDM _DATA LS P<2..0> o1
[ 100_OHM DI EE | TMDS HDM _DATA N<2.. 0> o1 82
[ 100_OHM DI EE | TMDS HDM _DATA P<2..0> o1 82
= 55_OHM SE IMDS HDM _LS_SCL 818 81
[ 55_OHM SE IMDS HOM _LS SDA s 18 81
[ 55_OHM SE IMDS HOM _LS HPD s 18 81
SATA PROPERTI ES
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[CO—SATA_HDD 2R 90_OHM DIFE | SATA SATA HDD1_D2R CONN N 42 03
[ 90_CHM DIFE | SATA SATA HDD1_D2R CONN P 42 03
[CO—SATA_HDD [2R 90 _OHM DI FE | SATA SATA_HDD1_D2R_N 17 42
[ 90_CHM DIFE | SATA SATA HDD1_D2R P 17 a2
[CO—SATA_HDD R2D 90_OHM DIFE | SATA SATA HDD1_R2D CONN N 42 03
[ 90_OHM DIFE | SATA SATA HDD1_R2D _CONN_P 42 03
[O—SATA_HDD R2D 90_OHM DIFE | SATA SATA HDD1_R2D C N 17 a2
" 90_CHM DIFE | SATA SATA HDD1_R2D C P 17 a2
[CO—SATA_HDD 2R 90_CHM DIFE | SATA SATA HDD2_D2R CONN N 42 03
[ 90_CHM DIFE | SATA SATA _HDD2_D2R _CONN_P 42 03
[CO—SATA_HDD 2R 90_OHM DIFE | SATA SATA HDD2 _D2R N 17 a2
[ 90_CHM DIFE | SATA SATA HDD2_D2R P 17 a2
[O—SATA_HDD R2D 90_CHM DIFE | SATA SATA HDD2_R2D CONN_N 42 03
= 90_CHM DIFE | SATA SATA_HDD2_R2D _CONN_P 42 93
[O—SATA_HDD R2D 90_OHM DIFE | SATA SATA HDD2 _R2D C N 17 a2
[ 90_CHM DIFE | SATA SATA HDD2_R2D C P 17 a2
> SATA_HDD 2R 90_OHM DI FE | SATA SATA_HDD1_D2R DF_N a2
D 90_CHM DIFE | SATA SATA HDD1_D2R DF_P a2
[ —SATA_HDD R2D 90_OHM DIFE | SATA SATA HDD1_R2D DF_N a2
90_CHM DIFE | SATA SATA HDD1_R2D DF_P a2
[ —SATA_HDD 2R 90_OHM DIFE | SATA SATA HDD2_ D2R DF_N a2
90_OHM DIFE | SATA SATA HDD2_D2R DF_P a2
[T>—SATA_HDD R2D 90_OHM DIFE | SATA SATA HDD2_R2D DF_N a2
[l 90_OHM DIFE | SATA SATA HDD2_R2D DF_P a2
Co—BCH SATA3 LCave | 50 OHM SE SATA_| COVP. PCH SATA3COWVP -
CO—Boisataicowe | 37 GHMSE SATA_| COVP. PCH_SATAI COVP 1
[O—BCH USB RBIAS USB_RBI AS PCH USB_RBI AS 10
MASTER=J40I SYNC DATE=05/ 16/ 2011
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LPC Bus Constraints PCH Net Properties
| PHYSI O‘-\LiRLLEisl:_rl LAYER GIQL%E%JTE | M NI MUM LI NE W DTH | M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NEO(‘GA;:’" NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
>—LBC aD 50_OHM SE LPC LPC AD<3..0> 17 47 a9
— 50_OHM SE LPC. LPC AD R<3..0> 17
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT O—LBC ERAME | 50_OHM SE LPC LPC FRAME L 17 a7 49
rC " 5 ML P [ 50_OHM SE LPC LPC FRAME R L 17
M [Z>—LPC_RESET | 50_OHM SE LPC. LPCPLUS_RESET L 27 49
QLK LPC . 8 ML ? [CO—BPOHLPC QKO 50_OHM SE QK IPC LPC CLK33M SMC R 19 27
[ 50_OHM SE QK IPC LPC CLK33M SMC 27 a7
. [ 50_OHM SE QK IPC LPC CLK33M LPCPLUS 27 a0
SMBus Interface Constraints = s aMSE  aKiec LPC_CLK33M LPCPLUS R ., -,
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;:’{
=== P TR
SMB_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE 0.2 MM 0.2 MM xfs: x 2@ P$ gTR gg—A °
= 3 so
~PSEUDO DI FF_PAT WTH 0. ZMM SPACT NG _ — SMB_50S SMB SVB PCH DI MM SCL 20 31 50
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VAEI GHT = SMB_50S SMB SMB_PCH DI MM_SDA 30 31 50
" — ——— [l SMB 50S SMB SMB_PCH MKY_SCL 50 59 60
sme =2x_DIELECTR C ? o SMB_50S SMB SMB_PCH MKY_SDA 50 59 60
o SMB 50S SVB S\VB_PCH VRE_SCL 33 50
. . [ SMB_50S SMB SMB_PCH_VRF_SDA 3 50 DI FFERENTI AL_PAI R
HD Audi o I nterface Constraints [>_SMALS POH O K Sne_s0s S SVBUS_PCH_CLK SMBUS Por -
| PHYSI CAL_RULE SI:_fl LAYER ALLON ROUTE | M NI MUM LI NE W DTH | M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(‘GA;:’" : SIVH750§ SME SI\BLJS PC'_| MTA SMEL JSipm e e
- — ON_LAYER? CO—SMBUS PCH 0_O K SMB 50S SMB SMB_PCH XDP_SCL SMBUS PCH Q 24 50
f— SMB 50S SMB SMB_PCH XDP_SDA SMBUS PCH 0 24 50
= SMB 50S SVB SM._PCH 1_CLK 17 50
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o E Sl\/ﬂiqng S SM_ PO_' l MTA e
" — = SPL_QlK 55_OHM SE SPl SPI_CLK R 17 a0
HDA =2x_DI ELECTRI C ? :E - - SPl LK o
O—SBL_MXI 55_OHM SE SP| SPI_MOSI_R 17 49
. . 55_OHM SE SPl SPI _MOSI 49 93
SI O Signal Constraints S uw Py SPI_M SO e [ i SUM A EE PO EQEBEL D E -
= 55_OHM SE SPl SPI_CSO R L 17 a0 = 5 CEMDLEE _PaE 7
|PHYSI O‘-\LiRLLE7$ET| LAYER ALONBYTE | M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP | S0 55 M SE <ol SPI_CSO L [O—BCLE ENFT R2D 85 OHM DIFE PO E PCIE ENET_R2D C P 17 a7
Y w00 85 CHMDIEE  POE PCI E_ENET_R2D C N 1 o
[O—BOLE_ENET_[2R 85 OHM DIFE PO E PCl E_ ENET_D2R P 17 a7
— " 85 OHM DIFE PO E PCl E ENET_D2R N 17 3
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT O HABLTAK :2*:m*§ :x :& EII $ &E R e D 85_ OHM DIFE PO E PCIE ENET_D2R C P a7
CLK_SLOW * 8 ML 2 [O—tHDA_SYNG 50_OHM SE HDA HDA_SYNC 17 54 | S5 QM DIEE PQE POLE ENET D2R C N o
f— 50_OHM SE HDA HDA_SYNC R 17 D 85 CHM DIFE  POE PCl E_AP_R2D P as 93
O HDARST | 50_QHM SE HDA :x E§$ E L 17 D 85 CHM DIFE  POE Eg E 2'2 R2D N as 93
H 50_OHM SE HDA 17 54 PCIE_AP_R2D 85_CHMIDIFE  PCIE R2D C P 17 35
SPI Interface Constraints _ = qrye oo  w DA SDL N0 v 3 s oM DiEE  POE PCIE_AP_R2D C N o
|PHYSI O‘-\LiRLLE7$ET| LAYER AFONRRTE | M NI MUM LI NE W DTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP | [ 50_OHM SE HDA AUD SDI _R sa [O—BOLE AP 2R 85 OHM DIFE PO E PCl E AP D2R P 17 35 63
[O—HDA_SDAUT 50_OHM SE HDA HDA SDOUT 17 54 D 85 OHM DIFE PO E PCl E AP_D2R N 17 35 93
| m— 50 CHM SE HOA HDA SDOUT R e o 85 GHMDIFE POE PClE FWR2D P 39
— 85 GHM DIEE PCIE PCIE FWR2D N 39
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VeI G—{T _ = :gizmig zz 2 i’x E E$ &ﬁggm DOTDO Z 17 D: POE Fwen s oM OEE PO E PO E EWRZD C P e
* | 257 — = = 17
SPI 8 ML ? |:l: 90 OMDFE QK POE PCH_CLK100M_SATA_P u = A5 CHMODIFE POE Eg E Ew gg g N e
= 90 M DLEE QK PG E PCH CLK100M SATA N . [O—BOE EWDR 85 CHMDIEE POE PO E PWDA R N 17 39
= 50_QHM SE QK POE PCH_CLK14P3M REFCLK - [— 85 _CHM DI EE QLS PO EFWDER C P 170
50_CHM SE QK POE PCH CLK33M PCl I N o = T — e
= o - = 85 OHMDIFE _ POE PClE_FW D2R C N 3
= 50 MM SE  POE FCH_PEC] = = 90 OMDEE QK paE PCI E_CLK100M PCH P .
= 90 OHM DIFE G K PO E PCl E_ CLK100M PCH N 1
= :%:&SF 2:7: z §$ m ng Eg’é g :: 2 é PCIE_ O K100M T29_ 90 OHMDIFE LK PCIE PCl E_CLK100M TBT P 17 76
= mmefi . NOP DAZ USB EXTC o6 L . = 90 OHM DIEE  CIK POE PCl E_CLK100M TBT N 1776
s S0_CHMLSE___CPULLT XE DM SBBEXIDOCL = >—PAE aKioom 90 GMDFE QK paE NC_PEG_CLK100MP o 17 0
e s ceyiTe | XDP_DBO_USB EXTB OC EHCI 2
0 o - XOP DBL USB EXTD oG EHCI L = 90 OMDEE _QKPQE NC PEG CLK100MN 5 17 05
_ Ase  cpyiTe (ALY Dbl Uob EAID WA EMA L 2
[y 50_OHM SE cPy I TP XDP_DB2_AP_PWR _EN 24 = = == = Pl E K100M ENET_P e
50_OHM SE cpU TP XDP_DB3_SDCONN_STATE_CHANGE 2 = 90_CHMD PR QK PAE POLE_CLK10OM ENEL_N e
= c0 o SE oL L 1o XDP_PCH S5 PWRGD [ZD>—BOLE_ QL KI00M AP 90 OHM DIFE G K PO E PCl E CLK100M AP_CONN P 35 93
= 0 o se oL Lo XDP PCH PWRBTN L “ o 90 GHM DIFE QK PAE PCl E_ CLK100M AP_CONN_N 35 03
= S\B 208, U 110 SMB CPU XDP SDA “ [O—PCLE_ Gl KI00M AP 90 OHM DIFE QK PAE PCl E CLK100M AP_P 17 35
= SNE_s0s cPLiTe SMB_CPU_XDP_SCL . = 20_OLM DLEECLK PC.C PG E QLKI00M AR_N 7 58
i CEULLIE S PO IO 24 50 [O—BOLE CLKI00M EW 90_OHM DIFE QK POE PCl E_ CLK100M FW P 17 30
m@ m—mM—i . SO ECD 172 20 0 = 90_CHMDIEE  CIK PQE PCl E_CLK100M FW N 17 50
= :g—:mﬁf CRULLTE ég ECL | ATE ML = PCLE T29_R2D 85 QMM DIEE __POIE PCl E_TBT R2D C P<3..0> o107
SE cPU L TP DCO_| SA CPU_IVEI 24 =
— s omsE  ceugme XDP_DC1_MKM_GOOD - CD—2QE 129 D 85 R DLEE PC.E PALE IBL RID G Ned.. D=
D o0 G oL Lo XDP DC2 DP AUXCH | SOL = E>—PCOLE T29_R2D 85 HMDIEE  POE PCl E _TBT_R2D P<3..0> 76
= mmefi oL Lo XDP DO3 SATARDRVR EN 2 CD—PCLE_T29_RoD 85 OHMDIFE _ POE PCl E_TBT R2D N<3..0> 76
= 0 O oe oL Lo XDP DDO DP GPU TBT SEL = CD—PCLE_T20_ 2R 85 OHMDIFE _ POE PCIE TBT D2R P<3..0> 51076 =
= 0 o se oL Lo XDP DDL JTAG | SP_TCK “ >—PCLE_T29_ 2R 85 GHMDIFE POE PCl E_TBT_D2R N<3. . 0> 5 10 76
'Eé S0 GMSE__cpuiTe XDP_DD2_AUD [ PHS_SW TCH EN = CD—BAE 129 2R 85 CHMDIEE POE PA E TBT D2R C P<3..0> "
IEJ 50_CHM SE UL TP XDP_DD3_ENET_LONPWR ., CD—PAET29 2R 85 CHM.DLEE PO E POLE TBL D2R € Ned. 0 7
> 50_CHM SE cPu LT XDPPCH PLTRST_L 20 2
D 50_OHM SE cPy I TP XDP_DBRESET_L 11 24 27 84
[ 50_OHM SE cPy | TP XDP_PCH TDO 17 24 26 84
i 50_OHM SE cPy | TP XDP_PCH TDI 17 24 26 84 87
[l 50_OHM SE cPy | TP XDP_PCH TDI 17 24 26 84 87
/o 50_OHM SE cPy | TP XDP_PCH TMS 17 24 26 84
SYNC MASTER=J40I SYNC DATE=05/ 16/ 2011
EEH‘FLt
PCH Constraints 2
@ Appl e I nc. S—NUM>
S <E4LABEL>
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ETHERNET CONSTRAI NTS

| PHYSI CAL_RULE_SET |

LAYER

ON LAYER?

ALLON RAUTE | M NI MUM LI NE W DTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

ENET_3X

*

=3: 1_SPACI NG

SOURCE: Broadcom 5764- DS04- RDS Page 38

| PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE
ON_LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

SPACI NG_RULE_SET

NOTE: 2. 2kV isol ation needed on all

SD CARD | NTERFACE CONSTRAI NTS

pri mary-si de ethernet signals.

Mn 1.27mm separation fromall

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE

ENET_MDI * 0.6 WM 2 ENET_HV * * 2KV_SPACI NG |
2KV_SPACI NG * 0.50 MM 100 ENET_HV ENET_HV * ENET_MDI
2KV_SPACI NG | TOP, BOTTOM 1.27 WM 100

ot her copper

on the board!

| PHYSI CAL_RULE_SET |

LAYER

ON_LAYER?

ALLON RAUTE | M NI MUM LI NE W DTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

SD_| NTERFACE

=3X_DI ELECTRI C

FireWre

Interface Constraints

| PHYS| CAL_RULE_SET |

LAYER

AL O BYTE | M NI MUM LI NE W DTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

FW TP

=3: 1_SPACI NG

Et her net Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ 50_OHM SE ENET_3X SYSCLK_CLK25M ENET
[— 50_OHM SE ENET_3X TP_ENET_CLK25M XTALO
[ 50_OHM SE ENET_3X ENET_RESET L
CO—ENEL_ M 100 OHM DI EE | ENET_MDI ENET_MDI _P<3.. 0>

= 100 OHM DI EE | ENET_MDI ENET_MDI _N<3. . 0>

i 100 OHM DI EE | ENET HV ENET_MDI _TRAN N<3..0>
D 100 OHM DI EE | ENET HV ENET_MDI _TRAN P<3..0>
D 50_OHM SE ENET_HV ENET_CENTER TAP<3..0>
= ENET_HV ENET_CMODE REF

SD Interface

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
™ 55 _OHM SE SD_I NTERFACE | SDCONN_CL K
flEn s 55 _OHM SE SD I NTERFACE | SDCONN CLK FFE
55_OHM SE SD_I NTERFACE | SDCONN_CMVD
™ 55 _OHM SE SD_I NTERFACE | SDCONN_DATA<7. . 0>
= 55 _OHM SE SD_I NTERFACE | SDCONN_CLK R
55 _OHM SE SD_I NTERFACE | SDCONN_CMD R
s 55 _OHM SE SD_I NTERFACE | SDCONN_DATA R<7.. 0>
55 _OHM SE SD_INTERFACE | ENET_CR CLK
= 55 _OHM SE SD I NTERFACE | ENET_CR CMD
™ 55 _OHM SE SD I NTERFACE | ENET_CR DATA<7. . 0>
[ 55_OHM SE SD_I NTERFACE | SDCONNFE_CLK
fEce s 55 _OHM SE SD_I NTERFACE | SDCONNE_CLK_FF

FireWre Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

= 110 GHM DIEE | FW TP FW PORTO_TPAL_N

= 110 OHM DIFE | FW TP FW PORTO_TPAL_P

> 110 GHM DIEE | FW TP FW PORT1_TPA N
[>—EWP1_TPA 110 GHM DIEE | FW TP FW PORT1_TPA P

110 GHM DIEE | FW TP FW PORTO_TPBL_N

[Ere s 110 GHM DIEE | FW TP FW PORTO_TPBL_P

o 110 GHM DIEE | FW TP FW PORT1_TPB N

> —EWe1_TeR 110 GHM DIEE | FW TP FW PORT1_TPB P

= 50 OHM SE CLK PCIE FW CLK24P576M XI
50_OHM SE CLK PO E FW Cl K24P576 M _XO
= 50 OHM SE CLK PO E FW CLK24P576M XO R

Port 0 and 2 Not Used

26 37

26 37

27 34

36 37

36 37

36

36

36

39 41

39 41

39 41

39 41

39

39

Hi gh-vol t age i sol ated
et hernet signals.

ISYNC MASTER=J40I

SYNC DATE=05/16/2011]

Et her net/ FW Constrai nts
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DI SPLAYPCORT SI GNAL CONSTRAI NTS

NOTE: DI SPLAYPORT PHYSI CAL/ SPACI NG CONSTRAI NTS PROVI DED BY CHI PSET OR GPU PAGE.

TBT 1 2C SI GNAL CONSTRAI NTS

TBT I C NET PROPERTI ES

| PHYSI O‘-\LiRLLEisErl LAYER AL O BYTE | M NI MUM LI NE W DTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
TBT_I 2C * =2X_DI ELECTRI C ?
| PHYSI O‘-\LiRLLEisErl LAYER AL O BYTE | M NI MUM LI NE W DTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ'
TBT_SPI * =2X_DI ELECTRI C 2
TBT/ DP CONNECTOR S| GNAL CONSTRAI NTS
| PHYSI O‘-\LiRLLEisl:_Tl LAYER &L%E%TE | M NI MUM LI NE W DTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G&:"

LI NE- TO- LI NE SPACI NG I GHT LI NE- TO- LI NE SPACI NG AEI GHT

=5X_DI ELECTRI C 2 TBTDP

SPACI NG_RULE_SET LAYER

TBTDP *

SPACI NG_RULE_SET LAYER

TOP, BOTTOM =7X_DI ELECTRI C 2

SOURCE: BILL CORNELIUS' S TBT ROUTI NG NOTES

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ SMB_50S TIBT 1 2C 12C TBTRTR SCL
[ SMB_50S IBT 1 2C 12C TBTRTR SDA
O—IBLSPL_aK 55_OHM SE TBT_SPI TBT_SPI _CLK

- Spl_ 55 OHM SE TIBT_SPl TBT_SPI _MOSI
[ IBLSPL_MSO 55 OHM SE TIBT_SPl TBT_SPI _M SO
CO—IBLSPL Cs | 55_OHM SE TBT_SPI TBT_SPI _CS_L
[0S IBT 1 2C TBT_A LSTX
e IBT 12C TBT_A LSRX
[P TBT_L2C TBT_A CONFI G1_BUFE
0 IBT_I2C TBT_A CONFI & RC
[l IBT 1 2C TBT_A HV_EN
TIBT 1 2C TBT_A Cl O SEL
[ TIBT 1 2C TBT_A _DP_PWRDN
= IBT 1 2C DP_TBTPA HPD
D TBI_L2C TIBT_A_HPD
o IBT 1 2C DP_AUXI O EN
[, IBT 1 2C DP_AUXCH | SOL

TBT/ DP NET P

ROPERTI

ES

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

OO IEL R0 85_OHM DI FE | TRIDP TBT_A _R2D P<0>

OO IEL R0 85_OHM DI FE | TRIDP TBT_A _R2D N<0>

O IBLReD 85 OHM DI FE | TRTDP TBT_A _R2D P<1>

O IBLReD1 85_OHM DIFE | TRTDP TBT_A R2D N<1>

O IBL 2RO 85 OHM DIFE | TRTDP TBT_A D2R P<0>
CO—IBL 2RO 85_OHM DIFE | TRTDP TBT_A D2R N<O>

O IBL 2RI 85 CHM DIFE | TRTDP TBT_A D2R P<1>
CO—IBL 2RI 85_OHM DIFE | TRTDP TBT_A D2R N<1>

[— 85 OHM DIEFE | TBTDP TBT_A R2D C P<1..0>
[ 85 OHM DIEFE | TRTDP TBT_A R2D C N<1..0>
[ 85 OHM DIFE | TBTDP TBT_A D2R C P<1..0>
[ 85 OHM DIFE | TBTDP TBT_A D2R C N<1..0>
flRiin 85_OHM DIFE | TRTDP TBT_A _D2R1_AUXDDC P
85 OHM DI FE | TRTDP TBT_A _D2R1_AUXDDC N
[ 85 OHM DIEFE | TRTDP DP_A AUXCH DDC P
[ 85 OHM DIEFE | TRTDP DP_A_AUXCH DDC N
D 85 OHM DIEE | Dispiayport [DP_A LSX M. P<1>
[— 85 MM DIEE | Dispiayport [DP_A LSX M. N<1>
[ 85 oMM DIEE | Disprayport | DP_TBTPA _AUXCH P
[ 85 oMM DIEE | Disprayport | DP_TBTPA _AUXCH N
D 85 oMM DIEE | Dispiayport | DP_TBTPA _AUXCH C P
[ 85 oMM DIEE | Dispiayport | DP_TBTPA _AUXCH C N
[ 85 GHM DIFE | Dispiayport | DP TBTPA M. P<3>
[ 85 GHM DIFE | Dispiayport | DP TBTPA M. N<3>
[ 85 oMM DIEE | Dispiayporr [ DP_TBTPA M._C P<3>
D 85 oMM DIEE | Dispiayporr [ DP_TBTPA M. C N<3>
[ 85 GHM DIFE | Dispiayport | DP TBTPA M. P<1>
[ 85_OHM DIFE | DisplAYPORT | DP_TBTPA M._N<1>
= 85 oMM DIEE | Dispiayport [DP_TBTPA M._C P<1>
[ 85 oMM DIEE | Dispiayporr [DP_TBTPA M. C N<1>

50 76

50 76

SYNC DATE=05/16/2011]

ISYNC MASTER=J40I
n3

TBT CONSTRAI NTS
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SMC SMBus Net

Properties

PHYSI CAL_RULE_SET LAYER CA,&‘LE’Q’YE%’TE M NI MUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1TOL_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 Mv 0.1 MV

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG DI FFERENTI AL_PAI R

L SMCA_S3_ | SVMB_50S SMB sMBUS sMc. 2 | SMBUS SMC 2 S3 SCL
f— SMB_50S SMB SMBUS_SMC 2 SMBUS SMC 2 S3_SDA
[CO—SMBUS SMC. B SO SO | SVB 50S SMB SMBUS_SMC 1 SMBUS _SMC 1 SO_SCL
[ SMB_50S SMB SMBUS sMCc 1 | 1 DA
[CO—SMBUS SMC 0 S0 SO | SMB 50S SMB seus sMco | SMBUS SMC 0_SO_SCL
f— SMB_50S SMB SMBUS_SMC 0 SMBUS _SMC O_SO_SDA
[CO—SMBUS SMC_BSA SO | SMB 50S SMVB SMBUS SMC. ASE ENET_ASEF_SMB_CLK
[— SMB 50S SMB SMBUS SNC ASE ENET_ASF_SMB_DATA
CO—SMBUS SMC MGME SO | SMR 50S SMB SMBUS SMe vovr | SMBUS SMC MGMI_SCL
[— SMB_50S. SMB sveuS sve vewr | SMBUS SMC MGMIT__SDA
[lnicn SMB_50S SMB SMB_SMC 1_STR SCL
[z SMB_50S SMB SMB_SMC 1_STR SDA
[ SMB_50S SMB SMB_SMC B_TSN SCL
[l SMB_50S SMB SMB_SMC B TSN SDA

teknisi-indonesia

50 53

50 53

lSYNC MASTER=J40I
n3

SYNC _DATE=05/ 16/ 201

SMC Constraints

d} Appl e I nc.
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GDDR5 Franme Buffer Signal Constraints

PHYS| CAL_RULE_SET

LAYER

&L%E%TE M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

GDDR5_45R50SE]

*

E50_OHM SH  =50_OHM SE

=50_OHM SE

12.7 WM

=STANDARD

=STANDARD

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ'
GDDR5_CLK * =5x_DI ELECTRI C ?
GDDR5_CVD * =2x_DI ELECTRI C 2
GDDR5_DATA * =3x_DI ELECTRI C 2
GDDR5_EDC * =7x_DI ELECTRI C ?

GDDR5 FB B Net Properties

ELECTRI CAL_CONSTRAI NT_SET —_— ing
OO—EB B0 QK 80_OHM DI EE GDDRS_ QLK FB_BO_CLK P
CO—EBB0 QK 80_OHM DI EE GDDRS_ QLK FB_BO_CLK N
O—EBBLAK 80_OHM DI FE CGDDR5_C1 K FB_Bl1_CLK P
CO—EBEBLOK 80_OHM DI EE GDDRS_ QLK FB_Bl_CLK N
CO—EB B0 QD 45_OHM SE GDDR5_CMVD FB_BO_A<8. . 0>
CO—EBBL QD 45_OHM SE CGDDR5_CVD FB_Bl1_A<8.. 0>
CO—EB B0 QD 45_OHM SE GDDR5_CMVD FB_BO_ABI _L
Co—EBEL QD 45_OHM SE GDDR5_CMVD FB Bl_ABI _L
[O—EBEB0 QD 45_OHM SE GDDR5_CMVD FB _BO_RAS L
O—EBEL QD 45_OHM SE GDDR5_CMVD FB Bl1_RAS L
CO—EBBO QWD 45_OHM SE GDDR5_CMVD FB _BO_CAS L
O—EBEL QD 45_OHM SE GDDR5_CMVD FB Bl_CAS L
CO—EB B0 QD 45_OHM SE GDDR5_CMVD FB _BO_WE L
CO—EBBL QD 45_OHM SE CGDDR5_CVD FB_B1_WE_L
O—EBBO QDR 45_OHM SE GDDR5_CMD FB_BO_CKE L
O—EBEBLQDR 45_OHM SE GDDR5_CMVD FB Bl_CKE L
CO—EBBO WD 45 OHM SE GDDRS_C\VD EB_BO_CS_L
CO—EBEL QD 45_OHM SE GDDR5_CMVD FB Bl1_CS L
O—EB_EQ0_EDD 45_OHM SE GDDR5_EDC FB_BO_EDC<0>
[O—EB_E0_EDCI 45_OHM SE GDDR5_EDC FB_BO_EDC<1>
[CO—EB_B0_ED 45_OHM SE GDDR5_EDC FB_BO_EDC<2>
CO—EB_BO_EDC3 45_OHM SE GDDR5_EDC FB_BO_EDC<3>
[O—EB_B1_EDD 45_OHM SE GDDR5_EDC FB_Bl_EDC<0>
[O—EB_BL_EDCI 45_OHM SE GDDR5_EDC FB_Bl_EDC<1>
CO—EBBl ED® 45_OHM SE CGDDR5_EDC EB_B1_EDC<2>
O—EB Bl ED: 45_OHM SE GDDR5_EDC FB_Bl_EDC<3>
CO—EBBO DB 10O 45_OHM SE chors pata | FB _BO_DBI _L<0>
CO—EBBODBI L1 45_OHM SE chprs paTa | FB_BO_DBI _L<1>
CO—EBBODBI |2 45_OHM SE chors pata | FB _BO_DBI _L<2>
CO—EBBO DB L3 45_OHM SE chors pata | FB _BO_DBI_L<3>
O—EBBL DA 10 45_OHM SE chors pata | FB Bl DBl _L<0>
CO—EBBL DBl _L1 45_OHM SE chors pata | FB Bl _DBI_L<1>
O EBBL DA 12 45_OHM SE chors pata | FB Bl DBl _L<2>
O EBBL DA L3 45_OHM SE chors pata | FB Bl DBl _L<3>
[CO—EB_BO W KO 80_OHM DI EE GDDRS_CMVD FB_BO_WCLK P<0>
CO—EB.BO WO KO 80_OHM DI EE GDDRS_C\VD EB_BO_WCLK_N<0O>
CO—EB B0 Wi K1 80_OHM DI EE GDDRS_C\VD FB_BO_WCLK P<1>
CO—EB B0 Wi K1 80_OHM DI EE GDDRS_C\VD FB_BO_WCLK N<1>
CO—EBBL WO KO 80_OHM DI EE GDDRS_C\VD FB_Bl1_WCLK P<0>
[CO—EBBL Wi KO 80_OHM DI EE GDDRS_CMVD FB_Bl_WCLK N<0O>
CO—EBBLWIK 80_OHM DI FE GDDR5_CMD FB Bl_WCLK P<1>
CO—EBBL VOKI 80_OHM DI FE GDDR5_CMVD FB Bl_WCLK N<1>
[O—EB_E0_DQ BYTEQ 45 OHM SE chors pata | FB _BO_DQ<7. . 0>
CO—EB_BO_DQ BYTE1 45 OHM SE chors _pata | FB_BO_DO<15. . 8>
[O—EB_B0_DQ BYTE2 45_OHM SE chors pata | FB_BO_DQ<23. . 16>
[O—EB_B0_DQ BYTE: 45_OHM SE chors pata | FB_BO_DQ<31. . 24>
CO—EB_B1_DQ BYTEQ 45_OHM SE chprs paTA | FB_B1_DQ<7. . 0>
[O—EB_B1_DQ BYTE] 45_OHM SE aors pata | FB Bl _DO<15. . 8>
[O—EB_B1_DQ BYTE2 45_OHM SE chors pata | FB Bl _DQ<23. . 16>
CO—EB_B1_DQ BYTE 45 OHM SE chbrs DATA | FB_B1_DQ<31. . 24>
O—EBBO QDR 45_OHM SE GDDR5_CMVD FB_BO_RESET L
O—EBEBLQDR 45_OHM SE GDDR5_CMVD FB Bl _RESET L

Kepl er Net Properties

ELECTRI CAL_CONSTRAI NT_SET o -

OB a KM 55_OHM SE CK_SIow GPU_OSC 27M XTALI N

O—BULa KM 55_OHM SE CK_SIow GPU_OSC 27M XTALOUT

R a KM 55_OHM SE CK_SIow GPU_OSC 27M XTAL_BUFFOUT

U a KM 55_OHM SE CK_SI oW GPU_OSC 27M SSI N

[ 1:1 DI EEPAIR PEX TSTCLK O P

D 1:1 DI EEPAIR PEX TSTCLK O N

SYNC MASTER=J401

SYNC DATE=05/16/2011]
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6
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3

2

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G&:"
SENSE_1TOL_559 * 1:1_DIFFPAIR  =55_OHM SE =55_OHM SE =55_OHM_SE =1:1_DI FFPAIR [=1:1_DI FFPAI R
THERM 1TOL_559 * 1:1_DIFFPAIR  =55_OHM SE =55_OHM SE =55_OHM SE =1:1_DI FFPAIR [=1:1_DI FFPAI R
DI FFPAI R * L1:1_DI FFPAI A =1:1 DIFFPAIR | =1:1_DI FFPAIR |=1:1_DI FFPAI R
AUDI ODI FF * L1: 1 DI FFPAI A 0.1 MM 0.1 MM 10 MM 0.1 MM 0.1 MM
SPACI NG RULE_ SET LAVER LI NE-TO LI NE SPAGI NG e G_" B NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET
SENSE * =2: 1_SPACI NG ? cPu_cave G\D - G\D_P2MM
THERM * =2: 1_SPACI NG 2 CPU_VCCSENSE G\D - G\D_P2MM
AUDI O * =2: 1_SPACI NG 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’ R —
ENETCO\IN * 25 M LS ? e NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
ENET_MDI GND * GND_P2MM
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
G\D * =STANDARD ? NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI mﬁRULEﬁSET
CLK_PCI E G\D * G\ND_P2W
I PCI E GN\D * G\D_P2MM
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' _ SATA G\ID * (3ND7P2NM -
GND_P2MM * 0.20 MM 100}0“ » UsB oD " aND_PZWT
PYR_P2MM - 0.20 v 1000 CLK_PCI E SB_PO/ER * PWR _P2MM
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET SATA SB_POVER * F’V\R7P2W _
VEM CLK oD " D P2V usB SB_POVER * PWR_P2MM
MEM_CMVD G\D * G\D_P2W
MEM_CTRL G\D * G\ND_P2W
MEM_DATA G\D * G\ND_P2W
MEM_DQS G\D * G\D_P2W
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G&:"

J50* SPECI FI C NET PROPERTI ES
ELECTRI CAL_CONSTRAI NT_SET prvs calE - P Epac NG
[O—SENSE DI FEPAIR SENSE_1TOl_555 SENSE | SNS VDDQ P
[ SENSE_1TO1_5595 SENSE I SNS_VDDQ N
CO—SENSE DI FEPAIR SENSE_1TOl 555 SENSE | SNS_P1VO5PCH P
[ SENSE_1TOl 555 SENSE | SNS_P1VO5PCH N
CO—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE P1V5S3_CS P
[ SENSE_1TOl 555 SENSE P1V5S3_CS N
[O—SENSE DI EEPAIR VRSENSE. SENSE CPUVCCI OS0_CS P
= VRSENSE. SENSE CPUVCCI OSSO CS N
[ VRSENSE SENSE CPUVCCI GS0_VO
[ VRSENSE SENSE CPUVCCI OS0_OCSET
[CO—SENSE_DIEEPAIR VRSENSE. SENSE VCCSASO _CS P
[ VRSENSE SENSE VCCSASO CS N
[CO—SENSE DI EFPAILR SENSE_1TOl 555 SENSE | SNS P12VG3H P
[ SENSE_1TOl 555 SENSE I SNS P12VG3H N
[CO—SENSE DI FEPAIR SENSE_1TOl 555 SENSE | SNS_HS CPUDDR P
[ SENSE_1TOl 555 SENSE | SNS HS CPUDDR N
[O—SENSE_DIFEPAIR SENSE_1TO1_555 SENSE | SNS_WAN P
[ SENSE_1TOl 555 SENSE | SNS_WAN N
CO—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE ISNS HS GPU P
[ SENSE_1TOl 555 SENSE I SNS HS GPU N
[ — 50_OHM SE AUD HPAMP I NL_N
[— 50_OHM SE AUD HPAMP I NL_P
[— 50_OHM SE AUD HPAMP_ | NR N
[— 50_OHM SE AUD HPAMP I NR P
[ 50_OHM SE EXT MC N
[ 50_OHM SE EXT MC P
[CO—AUDLQ DIEEPALR AUDI ODI EE AUDI O AUD LGB L_P
= AUDI QDI EE AUDI O AUD LG3_L_N
[ AUDI CDI EE AUDI O AUD _SPKRAMP | N L
[ AUDI CDI EE AUDI O AUD _SPKRAMP | N L
[ AUDI CDI EE AUDI O AUD_SPKRAMP_| N P
[ AUDI CDI EE AUDI O AUD_SPKRAMP_| N N
[O—SENSE_DI FEPAIR THERM 1T01_555 THERM AMBI ENT_THRMD N
[ THERM 1TOL 559 THERM AMBI ENT_THRMD P
[CO—SENSE DI FEPAIR THERM 1TOL 559 THERM CPU_PROX_THRM N
= THERM 1TOL_555 THERM CPU_PROX_THRM P
[O—SENSE_DIFEPAIR THERM 1TOL 559 THERM DI MM PROX_THRM N
[ THERM 1TOL 559 THERM DI MM PROX_THRM P
[CO—SENSE DI FEPAIR THERM 1TQl_555 THERM W Fl _PROX_THRM N
[ THERM 1TOL 559 THERM W FlI _PROX THRM P
[O—SENSE DI FEPAIR DI EFPAI R | SNS_TBT1VO5_N
[ DI EFPAI R | SNS_TBT1V0O5_P
CO—SENSE _DIFEPAIR DI EEPAI R | SNS_TBT3V3_N
[ DI EFPAI R | SNS_TBT3V3_P
CO—SENSE_DIFEPAIR DI EEPAI R CPU _VDDQ SENSE N
[ DI EEPAL R CPU VDDQ SENSE P
[ 50_OHM SE VR_CPU_VSNS XW N
[ 50_OHM SE VR _CPU VSNS XW P
[ 50_OHM SE VR _AXG VSNS XW N
[ 50_OHM SE VR _AXG VSNS XW P
[ 50_OHM SE PONER BTN N
[ 50_OHM SE POWNER BTN P
[O—SENSE DI FEPAIR SENSE_1TOl_555 SENSE GFXCORE N
[ SENSE_1TOl 555 SENSE GEXCORE P
CO—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE GEXI WP6_CS R P
[ SENSE_1TOl 555 SENSE G=XIWP6_CS R N
[CO—SENSE DI FEPAIR SENSE_1TO1_559 SENSE GEXI WP6_CS_P
[ SENSE_1TOl 555 SENSE GEXI WP6_CS N
[O—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE GPU_FBVDDQ SENSE_P
[ SENSE_1TOl 555 SENSE GPU_FBVDDQ SENSE_N
CO—SENSE _DIFEPAIR SENSE_1TOl 555 SENSE GPUFB_CS P
[ SENSE_1TOl 555 SENSE GPUFB_CS N
[CO—SENSE DI EFPAILR SENSE_1TOl 555 SENSE GPUVCORE SENSE P
[CO—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE GPUVCORE SENSE N
[CO—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE P1VO5_GPU CS P
[ SENSE_1TOl 555 SENSE P1VO5_GPU CS N
[CO—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE P1VO5_GPU PEX | OVDD _SNS P
[ SENSE_1TOl 555 SENSE P1VO5_GPU PEX | OVDD SNS N
[O—SENSE DI FEPAIR VRSENSE SENSE CPUI WP_1 SNS1_N
[ VRSENSE SENSE CPUI WP_1 SNS1_P
CO—SENSE _DIFEPAIR VRSENSE SENSE CPUI WP_| SNS2_N
[ VRSENSE SENSE CPUI WP_1 SNS2_P
[CO—SENSE DI EFPAILR VRSENSE SENSE CPU WP_1 SNS3_N
[ VRSENSE SENSE CPUI WP_1 SNS3_ P
[O—SENSE_DIFEPAIR VRSENSE SENSE CPU WP_1 SNS1G N
[ VRSENSE SENSE CPUI WP_| SNS1G P
[O—SENSE_DIFEPAIR VRSENSE SENSE CPU WP_1 SNS2G N
VRSENSE SENSE CPUI MWP_1 SNS2G P

=

a6 93

a6 93

51 69

51 69

51 70

51 69

51 70

51 69

51 71

51 71

51 71

51 71

617 18 19 20 21 23 24 27 28 61

83764773

59 60 62 63 64 73
81920 21 23 24’27

38 40 41 42 50 51

10 53

10 53

J50* SPECI FI C NET PROPERTI ES
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

i SB_POVER PP3V3_S5

[ SB_PONER PP3V3_S0

J_ GND GN\D

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ SENSE DIEEPAIR [THERM 1TO1_55S [THERM CPU_THERMD P
[ ITHERM 1TO1_55S [THERM CPU_THERMVD_N
O SENSE_DI EEPAIR [THERM 1TO1_55S [THERM GPUTHVBNS D P
[ ITHERM 1TOl_55S [THERM GPUTHVMSNS D N
[oSENSE_DIEEPAIR ITHERM 1TOL_55S [THERM GPU TDI ODE P
[ ITHERM 1TO1_55S [THERM GPU_TDI ODE N
O SENSE_DI EEPAIR [THERM 1TO1_55S [THERM CPU_PROX_THERM P
[ ITHERM 1TO1_55S [THERM CPU_PROX_THERM N
O SENSE_DI EEPALR ITHERM 1TO1_55S [THERM W FI _PROX THERM P
[ ITHERM 1TO1_55S [THERM W FI _PROX THERM N
CO—SENSE DIFEPAIR ITHERM 1TO1_55S [THERM DI MM PROX THERM P
[ ITHERM 1TO1_55S [THERM DI MM PROX_THERM N
[ SENSE_DIEEPAIR ITHERM 1TOL_55S [THERM PCH THRVD P
[ ITHERM 1TO1_55S [THERM PCH THRVD N
[O—SENSE_DI EEPALR ITHERM 1TO1_55S [THERM SMI_THRM SNS3_P
[ ITHERM 1TO1_55S [THERM SMI_THRM SNS3_N
O SENSE_DI EEPAIR [THERM 1TO1_55S [THERM TBT_THRM SNS3_P
= [THERM 1TO1_55S [THERM TBT_THRM SNS3_N

ISYNC MASTER=J40I

SYNC DATE=05/16/2011]
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FUNCTI ONAL /

I CT TEST PROPERTI ES

1 2r

SCH_NUM>

d} Appl e I nc.
®
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~ NC_ NETS
Al RPORT/ BT/ CAVERA CONN. Speaker Connectors | NOT ALL NETS APPLY TO ALL SCHEMATI C VARI ANTS.
FUNC_TEST PClE AP D2R P FUNC_TEST | NO_TEST NO_TEST NO_TEST
o 10 1735w [ me  SPKRAVP M P_QUT 57 o0 | “ImE NC AUD GPIO O o “ImE NC AUD GPIO 2 o “ImE NC AUD HP PORT L ,
e PCI E_AP_D2R N 17 35 o7 me __ SPKRAMP_M N_OUT o 5 = — >
[ — | —
i SO E AP FOD P v | C>—IRE__NC_AUD HP_PORT_R « [—>_IRE NCAUD LGB _NR %« [>—IRE NCAUD LGB PR .
m— g PO E AP ROD N o | C>—IrE_NC AUD MC INNR o TRE__NC AUD M C INP_R o NC BCVB7765_CE L_MS_INS L .
(i e PO E QLRL60M AP CONN T | O>—IrE__NC CPU VCCI O SEL g TRUE__NC CS4206_FP s [>_IRE_NC CS4206_M CBI AS
= S PCIE CLKLOOM AP CONN N o o FAN CONNECTORS | CO>—IRE__NC DP TBIPB AUXCH ON © [ _TmE _NC DP_TBIPB AUXCH CP © [ _TRE__NC DP_TBIPB M_CN<I. 3> s
= e AP CLKREO O L > —_1rE NC DP TBTPB M._CP<1..3> »  [S_IRE__NC FDI_CPU DATAN<Y..O0> =_1rE_NC FDI_CPU DATAP<7..0>
| — o PG E VAKE L. : FUNC_TEST ! OD—IRE NC FDI _PCH DATAN<7..0> OD—IRE NC FDI _PCH DATAP<7..0> [O—IRE NC FDI _PCH EFSYNC<1..0>
[ AP RESET CONN L e PP12V SO FAND F | S—tRE NC FDl_PCH I NT = _1rE NC FDI_PCH LSYNC<1..0> =_IRE NC FW543 AVREG w0
[ IRE s [ TRE o2 | TRUE___NC FW643_FW620_L NC FW43_OCR10_CTL NC FW643_SM
e W AN _THROTTLE L . = » TRUE » D—IBE °
[ e PP3VS GaH BT F N = e FANO_CTL_F o | C>_IrE__NC FW643_VBUE s g TRUE___NC GFX_THROTTLE L wr —>_IRE__NC GPU GPIOQ 7 ’
= ’ = mE FANO_TACH F o | >—mE_NC GPU GPIO 20 RSVD ——1reE NC GPU GPIO 21 RSVD >—IrE  NC HDA SDI N1
[ nE PP3V3_W.AN 35 a8 :l 3 TPS e G\D | D>—IRE NC _HDA_SDI N2 Oo—IRE NC HDA_SDI N3 OD—IRE NC HPD D
J_ :l 1 TPS | D>—IRE NC | G D AUXN 18 OO—IRE NC | G D AUXP 18 | DP_TBTSNKO_AUX
Pt e USB BT CONN_P 25 6 1 | Co—ImE_NC1G DP TBTSNKO_AUXCH CP —_1rE NC |G DP TBTSNKO CTRL_CLK TrRuE _NC | G DP_TBTSNKO_CTRL_DATA
= e USB BT_CONN_N 25 s = =_1E NC | G DP TBTSNKO_HPD = 1re NC 1 G DP TBTSNKO_M._CN<3..0> =>_1rE_NC |G DP TBTSNKO M _CP<3..0>
e D PSU CONNECTOR ! | G DP_TBTSNK1_AUX | G DP_TBTSNK1_AUX | G DP_TBTSNK1_CTIRL_CLK
J_ :| 3 TPS | =—_me NC1G DP TBISNKIL CTRL_DATA TrRuE_NC | G DP_TBTSNK1_HPD >_1=E NC1G DP TBTSNKI_M._CN<3..0>
1 FUNC_TEST | >_me NC1G DP TBISNKI_ M _CP<3..0> TRE__NC |G HDM _CLK_CN > _1RE NC1GHDM CLK CP
= = Tee PP12V_G3H PSU :| 4 TPS | C>—1rE_NC |G HDM DATA CN<2..0> TrRE__NC | G HDM _DATA CP<2..0> =_1RE NC1GHDM LS HPD
e PSU TEMP | D>IRE NC IGHDM LS SCL Oo—IRE NC |G HDM LS SDA [OD—IRE NC PCH CLKOUT DPN 1
= NS | C>_1rE__NC PCH CLKOUT DPP - NC PCH GPI 064_CLKOUTFLEXO v [>_TrE__NC PCH GPl 065_CLKOUTFLEX1 -
D | [>_IrE_NC PCH GPI 066_CLKOUTFLEX2 - NC PCH GPI 067_CLKOUTFLEX3 v [>—IrE_NC POl _CLK33M OUT3 10
J_ TR :l 4 TPS | O—IRE_NC PCl PME L NC PCI E_CLK100M EXCARDN v [>_IrE_NC PCIE CLKI100M EXCARDP -
1 | PCI E_CLK100M PE4N 1 PClI E_CLK100M PE4P v [—>—IRE_NC PClE_CLKIQOM PE5N 1
= =_1=E_NC PO E CLK100M PE5P v [—=_IrE_NC PCIE CLKI00M PEBN v [>—IrE_NC PO E_CLKI00M PEBP -
! =—_me_NC PO E CLKIOOM PEGAN v [—_IrE_NC PCIE_CLK100M PEGAP v  [>_1rE_NC PE 1F D2RN<3.. 0>
| >—1rE NC PE_1F_D2RP<3.. 0> o1 [— TRE NC PE_1F_R2D CN<3..0> s [—_IRE NC PE_1F_R2D CP<3..0>
| TRUE__NC PEG CLK100MN e TRUE___NC PEG CLK100MP NC PEG D2RN<7. . 0>
: 8 8 D 8 17 87 : TRUE 8 10
| TRUE NC PEG D2RP<7..0> 8 10 TRUE NC PEG R2D _CN<7..0> N TRUE NC PEG R2D _CP<7..0> N
SATA HDD CONNECTOR | g TrUE NC POANER LEVEL g TruE  NC SMC _ADC20 37 ’ g TruE  NC SMC ADC21 j7 ’
FUNG TEST | D>—IRE NC SMC ADC22 p Oo—IRE NC SMC ADC23 a7 [OD—IRE NC SMC FAN 1 CTL P
= 2071 72 79 TrRUE NC SMC FAN 1_TACH a7 TR NC SMC HIB L 4 TrRUE__NC SMC MD1 s
me  PP5V SO P ] o Tps [ = =
| m— e SATA HDDL D2R CONN P g8 %" | OO—IRE NC SMC ONOFF_L a8 O—IRE NC _SMC PH2 P D—IRE NC SMC PH3 P
= SATA HDDI D2R CONN N 86 OD—IRE NC SMC PN2 P O—IRE NC SMC PN3 a TRUE _NC SMC PN4 P
= mE a2 00 | =
i SATA HDDL R2D CONN N e O—IRE NC SMC PN5 a7 OD—IRE NC SMC PN6 a7 D—IRE NC SMC PN7 a7
= ATA HDDL D N P - E: ! OD—IRE NC SMC TPAD RST L a8 O—IRE NC SMC TRST_ L 20 D—IRE NC _SMC XOSC1 P
_ =obl OOBBR L i | C>_1rE NC TBT B D2RN<O.. 1> %  [—_IrE NC TBT B D2RP<0..1> » [>_IrE_NC TBT B R2D CN<0..1> 1o
| m— o SSD1L_OOBRZD L . : O—IRE NC TBT B R2D CP<0..1> 76 o—IRE NC SMC ADC18 a7 D—IRE NC SMC ADC19 a7
TRUE GN\D :l 2 TPS !
J_ |
- |
|
|
SATA HDD2 CONNECTOR |
FUNC_TEST |
= me  PPSV_SO ;3”3] 2 TPS :
[t e SATA_HDD2_D2R CONN N e o |
= e SATA_HDD2_D2R_CONN P 42 0 |
= e SATA_HDD2_R2D_CONN N 42 00
= e SATA_HDD2_R2D_CONN P 42 00 !
= e SSD2_OOBD2R L 42 !
= = o e s TN . | BEAD- PROBES
I TPOCOO S| GNAL_ MODEL =ENPTY. USB3_EXTA RX_F_P 454
me GND :l 2 TPS I TPOCO1 qpoisical nvone =EvpTY USB3_EXTA RX_F_N . s
J_ . TPOCO2 (TPoLSLGNAL_MODEL =ENPTY USB3_EXTA TX F_P ;e
= , TPOCO3 gmLsiava_more =every USB3_EXTA_TX_F_N i s
|
| RF LED, PONER BUTTON CONNECTORS |
|
FUNC_TEST
- PPI RRCVR_F I TPOCO8 pylsiaal nvooe =EvpTY USB3_EXTC RX_F_P .
[ — — SVC SvS LED DR s :l 1 TPS I TPOCO9 ToOLSLGNAL_MODEL =ENPTY USB3_EXTC RX_F_N ., 4
IRE — — — 5 I TPOC10 S| GNAL_ MODEL =ENPTY. USB3_EXTC TX F_P .44
= as*t
= mE | RRCVR_OUT g I TPOC11 gmysiaua_wmore =every USB3_EXTC TX_F_N 4 s
= e PONER BTN N 100 |
POAER BTN P
= e 20 02
= me  GND IR F 1 :
|
J_ — GND :l 1P : TPOCl16 (TPOLSLGNAL_MODE| =ENPTY TBT A R2D C P<0> 4 50 80
L SPI BOOTROM S| GNALS | TPOC17 IEoLSLGNAL_MODEL =ENPTY TBT_A R2D C N<O> 4 g 50
- | ¥Eg%g ToLSLGNAL_MODEL =ENPTY TBT_A R2D C P<1> ;6 4060
FUNC_TEST (TPOLSLGNAL_MODE| =ENPTY TBT_A R2D C N<1> 5 4060
[ e PP3V3_G3H ;g@jzjgag;gﬂ 1 TPS ! %gg%(l) TPOLSLGNAL_MDEI =ENPTY TBT A D2R C P<0> 44
| — MDEL = TBT_A D2R C N<O>
IRUE a0 87 SI GNAL_| | =ENPTY 80 89
[ gﬁ: gﬁ L & I TPOC22 qrpsiova _wmei—eery TBT_A_D2R C_P<1> w0
:;: ::: SPI_NVOSI :: : 1 TPOC23 IEoLSLGNAL_MODEL =ENPTY TBT_A D2R C N<1> 4 4
SPI _M SO !
= e 17 a9 w7
SPI ROVl USE_M.B |
= e 20 49 61
|
TRUE GN\D :l 1 TPS
| Istc MASTER=J 401 =05/ 16/
J__ I SYNC DATE=05/ 16/ 2011
- |
|
|
|
|
|
|
|
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