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1. ALL RESI STANCE VALUES ARE IN OHVB, 0.1 WATT +/- 5%

2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.

3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.

SCHEM MLB, X425

08/ 06/ 2014 PROTOLA

(.csa) Dat e (.csa) Dat e
Page Contents Sync Page Contents Sync
1 MASTER e 51 06/ 24/ 2014
1 Tabl e of Contents wnsTER 42 SMC Shar ed Support cLeAn X305
- 2z " N 057307 2014 — 52 N 057307 2014
2 BOM Confi guration cLeAN X305 43 SMC Proj ect Support cLeAN x305
- 3 i " 107 31/ 2012 e 53 - 11726/ 2012
3 BOM Confi guration 15 M8 44 SMBus Connecti ons cHanG J45
- 7 10731/ 2012 T 54 N N X 027 18/ 2014
4 PD Parts 15 me 45 Hi gh Side Vol tage and Current Sensing cLEAN X305_PEG
- 5 02/ 18/ 2014 e 55 I X 027 18/ 2014
5 CPU DM / PEG FDI / RSVD cLEAN X305_PEG 46 Load Side Vol tage and Current Sensing cLEAN X305_PEG
- 6 12/ 18/ 2012 T 56 01/ 14/ 2014
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Schematic / PCB #' s

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
051- 00330 1 SCHEM MLB, X305 SCH CRI TI CAL
820-00138 1 PCBF, MLB, X305 PCB CRI TI CAL
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BOM Vari ant s

BOM NUVBER BOM NAME BOM OPTI ONS

685- 00039 COMVON PARTS, MLB, X425 X425_COMMON X425 BOM G oups

985- 00043 DEV, MLB, X425 X425 DEVEL: ENG BOM GROUP BOM OPTI ONS

539- 00534 PCBA, VLB, CTO, 16G HYN, X425 e e X425_COMNON ALTERNATE, COMVON, X425_COVMONL, X425_COVNMONZ, X425_PROGPARTS
639- 00535 PCBA, MLB, CTO, 16G M C, X425 oo v DL B G Gt Cro Tt 1 GO 1500 X425_COMVONL CPUVEM S0, TBTHV: P15V, SKI P_5V3V3: AUDI BLE, CPUPEG X8X8, S2_PWR: SO, SMC_SUSACK: YES

X425_ COVMON2 EDP: YES, XDP, SSD_PWR_EN: GPl O, CAM_WAKE: NO, SAMCONN, APCLKRQ | SOL, DDRREG_PGD: N, CRW SPRT, W.AN_SW SI L
X425_PVT BKLT: PROD, SENSOR_NONPROD: N

X425_PROGPARTS SMC_PROG: BASE, BOOTROM PROG: PROTOLA, TBTROM PROG

X425_DEVEL: ENG ALTERNATE, XDP_DEBUG, SOPGOOD_| SL, SENSOR_NONPROD: Y, SENSOR_NONPROD_R, BKLT: ENG, DBGLED, X249: BOOST

X425_DEVEL: DVT ALTERNATE, XDP_DEBUG, BKLT: PROD, SENSOR_NONPRCD: N, DBGLED

X425_DEVEL: PVT XDP_DEBUG

XDP_DEBUG XDP_CONN, XDP_PCH

Modul e Parts

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
337S00057 1 CRW SRIZW PRQ 0, 2. 2, 47W 4+3E, 1. 2, 6M BGA uo500 CRI TI CAL CPU_CRW BETTER
337S00058 1 CRW SRLZX, PRQ 0, 2. 5, 47W 4+3E, 1. 2, 6M BGA uo500 CRI TI CAL CPU_CRW BEST
337S00059 1 CRW SRLZY, PRQ 0, 2. 8, 47W 4+3E, 1. 2, 6M BGA uo500 CRI TI CAL CPU_CRW CTO

33754542 1 1 C, GEWY, LPT- M HVB7, C2, SRL99, PRQ FCBGA uU1100 CRI TI CAL

33881247 1 1 C, TBT, FR-4C, A0, PRQ Ol O, SRLIC, FCBGA288 u2800 CRI TI CAL

33851264 1 | C, BOML5700A2, S2 PCI E CVRA, 8X8, 208FCBGA u3900 CRI TI CAL

33380700 1 | C, SORAM 4GBI T, DDRAL- 1600, GEMVA, 968 FEGA u4000 CRI TI CAL

33350802 16 | C. SDRAM 25NM 512VK8, DDRGL- 1866, 788 FBGA CRI TI CAL HYNI X_1866_S
333S0719 16 1 C, SORAM 4GBl T, DDR3- 1866, VBOA, 788, FBGA CRI TI CAL M CRON_1866_S
33350802 32 1 G, SDRAM 25NM 512MK8, DDRSL- 1866, 788 FBGA CRI TI CAL HYNI X_1866
333S0719 32 1 C, SORAM 4GBl T, DDR3- 1866, VBOA, 788, FBGA CRI TI CAL M CRON_1866

DRAM SPD Straps

BOM GROUP BOM OPTI ONS
RAM HYNI X_1866_S HYNI X_1866_S, RAMCFG3: L, RAMCF&2: H, RAMCFGL: L, RAMCFQO: L
M CRON_1866_S, RAMCFG3: L, RAMCF&2: H, RAMCFG1: H, RAMCFQO: L
RAM HYNI X_1866 HYNI X_1866, RAMCFG3: H, RAMCFG2: H, RAMCFGL: L, RAMCFQO: L
RAM M CRON_1866 M CRON_1866, RAMCFG3: H, RAMCFG2: H, RAMCFGL: H, RAMCFQOD: L

RAM M CRON_1866_S

COMMON DEVEL BOM

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON SR SIS e N TS SR NI == Ao
685- 00039 1 COWDN PARTS, M.B, X425 BASE CRI TI CAL BASE_BOM TTILE BO\/I CO nf | ur at | on
985- 00043 1 DEV, MLB, X425 DEVEL CRI TI CAL DEVEL_BOM g r———
d} Appl e I nc. S_NUM> D
S <E4LABEL>
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Pr ogr ammabl

es - Al builds

33580915 1 [ SERIAL SPI FLASH ROM 4MBI T, 50MHZ, USCN u2890 CRI TI CAL TBTROM BLANK
341S00133 1 T29, FALCON RI DGE( VXXXX) PROTO 1A, X425 u2890 CRI TI CAL TBTROM PROG
338S1214 1 | C, SMC- B1, 40MHZ/ 50DM PS, SCPL FW 157BGA Us000 CRI TI CAL SMC_PROG BLANK
341S00125 1 | C, SMC- B1, EXT (V2. 24A31) PROTO 1A, X425 Us5000 CRI TI CAL SMC_PROG BASE
335S00007 1 I C, SERI AL FLASH, 64MB, 3V, WSON, 6X5MM u6100 CRI TI CAL BOOTROM_BLANK: W N
335500006 1 1 C, SERI AL FLASH, 64MB, 3V, WSON, 6X5MM u6100 CRI Tl CAL BOOTROM_BLANK: MAC
341500131 1 I C, EFl ROM (VXXXX) PROTO 1A, X425 u6100 CRI Tl CAL BOOTROM _PROG PROTOLA

Alternate Parts

PART NUMBER | ALTERNATE FCR| BOM CPTI CN REF DES | COMMVENTS:
376S1053 | 376S0604 ALL Diodes alt to Fairchild
128S0311 | 12850329 ALL NEC al't to Sanyo
138S0739 | 13850706 ALL Samsung alt to Mirata
19750481 | 19750480 ALL Epson Alt to NDK
197S0478 | 197S0479 ALL NDK At to Epson
371S0713 | 371S0558 ALL oS alt to ST
15280461 | 15251645 ALL Oyntec alt to Vishay
376S1080 | 376S0820 ALL Diodes alt to On Sem
15580667 | 155500008 ALL Panasoni ¢ alt to TOK
376S1217 | 376S0855 ALL Toshiba alt to Di odes
376S1129 | 376S0855 ALL NP alt to Diodes
376S1089 | 37651128 ALL N alt to Diodes
128S0371 | 128S0376 ALL Kemet alt to Sanyo
138S0803 | 13850639 ALL Samsung alt to Mirata
13850843 | 13850674 ALL Samsung alt to Mirata
13850846 | 13850811 ALL Samsung alt to Mirata
127S0164 | 127S0162 ALL Rohmaalt to Vishay
138S0732 | 138S0715 ALL Rohm alt to Vi shay
128S0364 | 12850264 ALL Kemet alt to Sanyo
33350704 | 33350700 ALL ELPI DA to HYNI X
311S0649 | 311S0541 ALL N alt to Toshiba
376S00014 376S0761 ALL Toshiba alt to Vishay
740S00003 74080135 ALL AEM alt to Tyco
377S0155 | 377500011 ALL n Seni alt to Infineon
377S0184 | 377S00011 ALL Infineon alt to Infineon

SYNC VASTER=J15 M.B SYNC DATE=10/31/ 201

" BOM Configuration
DI RG, NOVEET

d} Appl e I nc.
®
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ZT041
Z gmig o Frame Hol es
© = o 19470
ZT0430 o = S 1X0.5. 1. 4x0. 75
1 j—
SL-2.3X379-2. 9X4. 5 = 21.91%21
— GN\D 1
- SL-1. 1xo.<; 1. 4x0.75
ZT0472 D
TH- NSP
— GN\D 1
= S 1X0.5. 1. 4x0. 75
Z104(3
— GN\D 1
- SL-1. 1xo.<; 1. 4x0.75
MAKE _BASE=TRUE
X425 THERVMAL MODULE STANDOFF
860- 00173 860- 00184 860- 00167
OM T_TABLE =
SHO427 SHO426 SHO424
5. 00D1. 85I D- 2. 35H- SM 5. 0OD1. 85| D- 2. 35H SM STDOFF- 4. 50D1. 8H SM 4. 50D, SH SV X304
1 ( :: ) 1 ( ::) 1
1
= = = 1 PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
OM T TABLE B 860- 00184 2 STANDOFF, THERMAL/ FAN, W O MYLAR, X305 SH0423, SH0425 CRI TI CAL
SHO429 SH0428 SH0423
5. 00D1. 85I D- 2. 35H- SM 5. 0OD1. 85I D- 2. 35H SM STDOFF- 4. 50D1. 8H SM
1 ( :: ) 1 ( ::) 1
__________________________________________________________________ e C
817- 00335 817- 00336
SH0446 SH0445
5.00D2. 91 D- 2. 38H 5. 00D2. 91 D- 2. 38H FD2 PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
+ + 946- 3819 1 D2 M.B DYMAX ADHESI VE SEE- CURE 29993- SC EDGE_BOND CRI TI CAL
806- 9391 APN 806- 2247 ]
806- 00452 BRO401
1 M_B- MI'G, BRKT- J5
£ N o]
= SM
SHLO-MCE-USB. J45 SHLD- FENCE- MLB- T29- X305 -
X425 POGO Pl NS SMI GND TEST PONTS RI O FLEX BRACKET BOSS (860-00166)
ZT0490 ZT0491 ZT0492 B
SHO431 SH0432 SH0433 SH0437 2.1swe. OMMCIR  2.1SM2. OMM CIR 2. 1SM2. OMM CI R 3. SdﬁHgéﬁg 2. 0H 3. SdﬁHgél% 2. 0H
POGO- 2. 30D- 5. 55'&." SM- LOM FORCE ~ POGO- 2. 30D- 5. 55'&." SM LOW FORCE POGO- 2. 30D- 5. 55'&." SM LOW FORCE POGO- 2. 30D- 5. 55'&." SM LOW FORCE SMIT- PAD- NSP SMT- PAD- NSP SMT- PAD- NSP B C B C
1 (:) 1 (:) 1 (:) 1 (:) = —
SH0434 SH0435
POGO- 2. 30D- 5. ssm- SM LOW FORCE ~ POGO- 2. 30D- 5. ssm- SM LOW FORCE
1 (:) 1 (:) rem—
X425 St AND OFF
860- 1448
SH0440 SH0443 SH0460 SH0462 SHO466 SH0470 SH0472 SHO474
2.90D1. 21 D- 1. 35H SM 2.90D1. 21 D- 1. 35H SM 2.90D1. 21 D- 1. 35H SM 2.90D1. 21 D- 1. 35H SM 2.90D1. 21 D- 1. 35H SM 2.90D1. 21 D- 1. 35H SM 2.90D1. 21 D- 1. 35H SM 2.90D1. 21 D- 1. 35H SM
1 1 1 1 1 1 1 1
jﬁ [me li) ii) [ne S — —
= = = = = = = = PD Parts
IR O y
SH0441 SHO444 SH0461 SH0465 2 0om o007 s SHO471 SH0473 d} Appl e Inc. <SCH_NUM~| D
2.90D1. 21 D- 1. 35H SM 2.90D1. 21 D- 1. 35H SM 2.90D1. 21 D- 1. 35H SM 2.90D1. 21 D- 1. 35H SM | 2.90D1. 21 D- 1. 35H SM 2.90D1. 21 D- 1. 35H SM o “EALABEL>
L L L L L L NOTI CE OF PROPRI ETARY PROPERTY:  [E———
THE | NFORMATI ON CONTAI NED HEREI N | S THE <BRA|\O_'>
FhE POBLOSOR AGREES TO THE, FOLLOW NG O ——
= — — — = — = | TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 4 OF 118
- - - - - Il NOT TO REPRODUCE CR COPY I T e ——————
'V AL RS REsERED LR R AR 4 OF 82
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—PPVCCI O SO_CPU 51015 50
OM T_TABLE OM T_TABLE 'RO531
U0500 U0500 S
HASVEL L HASVEL L it
BGA BGA 2
75 12 2N _N<0> AB2IpM Rx0* SYM 1 OF 12 pgg roowp| AHE s CPU_PEG RCOVP 7571 25 _DP_TBTSNK( N<O>, C254pDi B_TXN0 SYM 10 OF 12 gpp AUXNLF15 gy DP_I NT_AUXCH C N o775
7573 12 DM _S2N N<1> AB3{DM _Rx1* 757120 _DP_TBTSNKO_ M. C P<0>, D25 |ppi B_TXPO EDP_AUXP| F14 gy DP_INT AUXCH C P 775
75 73 12 EM‘_NB(:DM _RX2* PEG_RX0* DLM@ 35 71 75 75 71 28 w_’\ﬂw‘_/\?%m B_TXNL EDFLHPD:)L_ DP IG A HPD L 20
s DM _S2N N<3> g  ACHDM RX3* PEG_RX1* 5CL0 PCl E D_D2R N<1> 35 71 75 75 71 26 _DP_TBTSNK( P<1> B25ppi B_TXPL
PEG_Rx2* |5B10 PCl E_SSD D2R N<2> 357175 757120 _DP_TBTSNKO_M._C N<2>, C24 oDl B_TXN2 8 EDP_TXNOCLA g  DP INT M._C N<O> o175
75 12 DM _S2N_P<0> ABL [pm _RX0 PEGRX3*HE) g PCIE SSD D2R N<B3> ~  masnis 72 DP_TBTSNKO M._C P<2>g,  D241pp B TXP2 o EDP_TXNIGALZ g DP INT M._C N<1> goos
7573 12 DM _S2N _P<1> AB4 M _RX1 PEG RX4* |32 g =PEG D2R N<4> n 57120 DP_TBTSNKO M._C N<3>g, A244pniB_TXN3
s 7 1 [rm>_ DM _S2N_P<2> AC o Rz PEG o+ B0 g =PEG D2R N<5> o o7 DP_TBISNKQ_M_G P<35g  B2tlooigtees ) Ecp_TXPOL 2 DE-LN[ M _C P2 wn=
1 72 12 DM _S2N_P<3> A |ow _Rrxa PEG RXG* LS g =PEG D2R N<6> oo § . e e
e PEG RX7* L2 ee  =PEG DPR N<7> am oz DP_TBISNKL M._C N<O>q,  C24Jonic TxND s
7 12 DM _N2S N<O> AF2{DM _TX0* 2 PEG RX8* )M ge PCIE TBT D2R N<O> 2717 57120 DP_TBTSNK1 M._C P<O>q, D21 Ippic TXPO E
75 73 12 N2S_N<1> AF4]DM _TXL* PEG_RX9* yL4 PClI E TBT_D2R N<1> 28 71 75 7571 25 _DP_TBTSNK1 N<1> A21DDI C_TXNL z
7 72 12 OO} DM _N2S N<2> o—Fdom _Txe PEG_RX10* yM2 PCl E_TBT_D2R N<2> 28 71 75 5720 DP_TBTSNK1 M._C P<l>g, B21Ippc TXPL %
7573 12 DM _N2S_N<3> oM _Tx3* PEG_RX11* 5V5 PCl E_TBT _D2R N<3> 28 71 75 757120 _DP_TBTSNKL_M._C N<2>, C20pDi C_TXN2 2
PEG RX12* |3V4 TP_PEG D2RN<12> 7 75 71 26 _DP_TBTSNKI1 P<2>, D20 |ppl C_TXP2 0
75 12 DM _N2S P<0> AF1 v Txo PEG RX13*[yV1 TP_PEG D2RN<13> " 57126 _DP_TBTSNK1 _M._C N<3> A204pDI C_TXNS a
o DM _N2S P<i> A3 o T PEG 147 Y3 gu TP PEG D2RN<14> - ierw DP_TBISNKI M_C P<3>g  B20lopicmeps 2 EDP_RCOVAGS = PP ROVt
7579 12 DM _N2S P<2> AG3 o T2 PEGRXIS* (Y2 o TP PEG D2RN<16> ~mw Bl EE S e S
75 73 12 DM _N2S P<3> AGL Ipm TX3 ~ TP DP 1 G D MN<2> Cl64pDl D TXN2
a2 oM _N2S P<3> o, AG DM e 2 = VLR ge - gDDID
R PEG RX0|_F10 PCl E_SSD_D2R _P<0> o5 717 n TP DP 1G D MP<2> . DI6lpnip TXP2 8 FO TXNOWCL2 DP INT_M._C N<2> oo o
EDl  CSYNC F11 ko csyne PEG_Rx1| D10 PCl E_SSD_D2R _P<1> a5 71 75 757271 60 _HDM _CLK N @—115DDi D_TXN3 o *TXPUD_‘——DH DF INT M. G P<2>
DA YN Ly Tl _ _ o gD T INT WL & PSe> esnivs
5 §527§§ /:;0 ¢ EC! E SSB gg EzZz am s s 5727100 _HDM _CLK P ¢ B16|ppi D TXP3 o FOU TxL AL P INTM G heas i ”
5 | 55 717 PALS g DP INT M _C N<3>
s 1+ oy FDL_INT - F2|oispinT PEG_ R o =PEG 2R p<4> - e Mo AR e
PEGRGL A o =PEG DR P<5> am - . TP DP_1G D MN<1> AL7 |00 b TxL
PEG_RX6[ M6 =PEG D2R P<6> " )
>~ — 2 TP _DP 1G D MP<1> o B17 |pDI D TXPL
PEG Rx7| L1 &= =PEG D2R P<7> - . )
> o= pan] Port D pins out of order
PEG Rxs| M8 PClI E TBT_D2R P<0> 28 71 75 hoi | ol
; PEG._RX9| L3 PCI E_TBT_D2R P<1> 2o e to match Intel symbol.
2 PEG_Rx10[ ML PCl E_TBT D2R P<2> 28 71 75
% PEG RX11| Y5 PCl E TBT _D2R P<3> 28 71 75
%) PEG Rx12| V3 TP_PEG D2RP<12> .
o PEG_RX13| V2 TP_PEG D2RP<13> -
g PEG Rx14| Y4 TP_PEG D2RP<14> "
E PEGRX15| Y1 o TP PEG D2RP<15> = ;qn
=
- PEG_TX0* |5B6 PCl E D D N<0> 35 71 75
2 PEG_Tx1* G5 PCIE SSD R2D C N<1> o a7 OM T_TABLE
g PEG TX2* [5EO PCl E_SSD R2D C N<2> s 7178 U0500
° PEG Tx3* b4 g PCE SSD R2D C N<3>  gpmssnvs HASWEL L
] PEG Tx4* &4 =PEG R2D C N<4> 7 NO_TEST BGA NO_TEST
% PEG_TX5* |5E3 =PEG R2D _C N<5> 7 s _CPU DC A3 B3 TRUE A3 SYM 12 OF 12 BF51 CPU_DC BF51 1D TPO531
X PEG TX6* 05 =PEG R2D C N<6> 71 TPO500. > CPU DC A4 A4 RESERVED BF52 CPU _DC BE52 BF52 . TP-P6
- PEG TX7* 1S3 - =PEG R2D C N<7> oo TP- P6 BF53 Trye  CPU DC BES53_BF53
g PEG TX8* 593 PClI E TBT D N<O> 28 71 75 CPU_DC_A51 A51
PEG Txo* [322 PG E_TBT_R2D C Ne<1> e TPOS10.85%  CPUDC A52 B52  tmg  fe2 a  me CPUDCCL @ . —
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RsVDL77| BE37 o
RSVDL78[ BDB9 o\~
RSVD179[ BC39 o o
RSVDL80| BE37 o o
RsvD181| BD37 o o
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OM T_TABLE

PPVCC _SO0_CPU

68 10 46 59 70 72

10 19

am

SYNC DATE=12/18/ 201

1 2r

NCx—217 | RsvD64 UO500 B43
T RAEL (e
NC RSVD66
NG %331 | RsvD67 SYM5 OF 12 B48
w2 70 67 66 21 10 ¢ _PP1V35_S3RS0_CPUDDR OM T_TABLE 7
AR29 c28
AR31 C31
ARB3 c32
AT13 C34
AT19 C36
AT23 c38
AT27 C39
AT32 A2
AT36 43
AV37 A5
A2 46
AR5 c48
A9 D27
AVB3 D28
AY18 D31
BB21 D32
BB22 | | VDDQ D34
BB26 D36
BB27 D38
BB30 D39
BB31 D42
BB34 D43
BB36 D45
BD22 D46
BD26 D48
BD30 E27
BD33 E28
BE18 E31
BE22 E32
BE26 E34
BE30 E36
72 70 59 46 10 8 6 BE33 E38
E39
NC x—AN81 | RsvD68 E42
RO L6 | vee Le E43
PLACE_NEAR=U0500. C50: 50. 8nm 1%0 M6 | vee_ve E45
/16W AN22 | RsvD69 E46
. ) PLACE_SI DE=BOTTOM W LF X s ]
NOTE: Al'i ase§dnot used on CPU supply outputs - 202, NC »-ANL8 | RsVD70 vee 5213
to avoid any extraneous connections. = o oy CPU_VCCSENSE P - 50 | v sense £
ss 18 106 5 PRPVCCI O SO (_?PUnm NC 3—AH | RsvD71 a1
Max | oad: 300mA NECK W DTH=0 2 mm - D51 | vea o our F32
- s _PPVCOVWP_ S0_CPU NCx—FL7 | FC_F17 F3a
. mm
R080701 1|1?9802 Max | oad: 300mA N 0 nm - Afgg VCOVP_OUT F36
> 110 NCx-£E33 ] RSvD72 F38
17 16W 1/ 16w V@ | RsVD73 Fa9
M- LF M- LF J12
402, R048310 2402 yron RSVD79( VSS) Fa2
7 s rmy—CPU_VI DALERT L LAAAZ NC »———— RSVD74 F43
1/ Tew | CPU_VI DALERT_R L 53] £43
-l VI DALERT*
= F46
RO811 Mros" CPU VI DSCLK_R - 3527 vi DSQLK e
75 55 @M} CPU_VI DSCLK 1 2 ] CPU_VI DSOUT_R Py J50 | vi psout =7
%
116w RO802.2: PLACE_NEAR=U0500. J50: 2. 54nm X9
MF-LF — B51 | vss Bs1
402 R0812 RO810.2: PLACE_NEAR=U0500. J53: 38mm CPU PWR DEBUG N F19] pvr DEBUG: G31
7 saqgry—CPU_VI DSOUT 1 2 RO800. 2: PLACE_NEAR=R0810. 1: 2. 54nm R - E5>] ves oo G32
>_| 34
%,E;?‘év TP_CPU RSVD TP75 V49 | rRsvD75 =36
402 TP_CPU RSVD TP76 U9 | rRsvD76 =8
TP_CPU | VR ERROR - AMAY | | VR_ERROR =9
TP_CPU RSVD TP78 W9 | | ST_TRI GGER a2
V50 | vss_V50( RSVD) =3
ANA49 | \vSS_AN49( RSVD) &5
AJ49 | ysS_AJ49( RSVD) 6
AGB0 | vsS_AGE0( RSVD) =8
AKA9 | vSS_AKA9( RSVD) i
AJS0 | vsS_AI50( RSVD) T2
AP49 | ysS_AP49( RSVD) e}
ABSO0 | ysS_AB50( RSVD) Y
APS0 | vsS_AP50( RSVD) Hi6
ADS0 | vSS_AD50( RSVD) 7
Al
VB0 | vSS_ANMBO( RSVD) s
H19
= i
H21
A39 o3
A42
743 H24
ols|lol~lolofolalmfvfo]wo slzlelslialalsl el a2l 9299 2l oo 212213 292 slelalelS 212195 o 52l el 2 2l 2 1le ~lololola| ol sfol~ wlel 19y wlolol~ wlo ©fr~ wlol IN[glgl SN elgl sl Sl elelaly A4S H5
2222 2|2 F|F| E|EE|Z| B2 5555555555 331333333 Q|| 2 2| 222 22| 23| 2| I 333 3 3 2] 2|2 2| 2| 2| 2| 2| 2| 2]8) 2| 2| 2| 2| 2(2(2( 2| 2| 2| 2| 2| 1| | B 2 (2|8 2| & K| 3] 3[3]3| 2 22| 22| 8| T | 2 2| 2| 2| 22| 8| 0| 8] | 8| B[ 2 &) S ~a6] | vee H26
H27
A48 ) .
§ AAAE H29 Connections are required
AAGT for BDW CPU support.
AA8 FC ps| D5 PP1V05_S0_CPU VCCST
AA9 FC D3| D3 CPU_VCCST_PWRGD
g o =
o1 -
o
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OM T_TABLE OM T_TABLE
ALl UO500 AJ48 AT40 UO500 AY50
AL5 HASWEL L AJ51 AT42 HASWEL L AY9
AL9 BGA AJ54 AT43 BGA B11
A22 SYM 7 OF 12 AK48 AT45 SYM 8 OF 12 B15
26 GrROND AK5 AT46 GROUND B19
A30 AK50 AT47 B22
A33 AK7 AT49 B26
A37 AK9 ATS B30
A40 ALL AT50 B33
Ad4 AL4 AT51 B37
AAL AL48 AT52 B40
AA2 ALS AT53 B44
AA3 AL7 AT54 B49
AA4 ANVB AT6 B8
AAL8 AMVB1 AT8 BA13
AAS5 ANVB2 AT9 BA18
AA7 AVB3 AUL3 BA22
ABS AVB4 AUL8 BA25
AB51 AM7 AU22 BA29
AB52 ANL AU25 BA33
AB53 AN2 AU29 BA37
AB54 AN3 AU33 BA4
AB7 AN4 AU37 BA42
AB9 ANA8 AU42 BAS
ACA8 ANS AUS BA50
AC5 AN50 AU BA51
AC50 AN7 AV1 BA52
AC7 AP51 AV13 BA53
AD48 AP54 AV18 BA9
AD51 AP7 AV2 BB10
AD54 Vss VSS | AR12 AV22 vss vss| BB11
AD7 AR14 AV25 BB12
AD9 ARL6 AV29 BB14
AEL AR18 AV3 BB15
AE2 AR20 AV33 BB16
AE3 AR24 AV4 BB17
AE4 AR26 AV4A2 BB18
AE48 ARA8 AV5 BB20
AES AR5 AV50 BB23
AE50 AR50 AV9 BB25
AE7 AR7 AWL3 BB28
AF5 AR8 AWLE BB32
AF6 AR9 AVB7 BB33
AF7 ATL1 AWM 2 BB37
AA8 AT10 AM3 BB38
AG AT12 AM5 BB39 ]
AGE1 AT15 AWM 6B BB41
ACE2 AT16 AWML 7 BB42
AGE3 AT18 AWM BB43
ACE4 AT20 AVB BB44
AGY AT22 AVE0 BB46
AD AT25 AVE1 BB47
AHL AT26 AVB4 BB48
AH2 AT29 AVD BB49
AH3 AT33 AY13 BBS
AH4 AT35 AY22 BB6
AHA8 AT37 AY25 BB7
AHS5 AT39 AY29 BB9
AH50 AT4 AY33
AH7 AY37
AY42
CPU_VCCSENSE N gy s v
| < < ol o o
| | O] | B| 8| B| 3| 3| 3| 8| 8] B BIB| | E| | 3[S[2[3]5] 2| | 2| {2 L|%| 3| 5|2 28885 2| Bl 2| & & & 7| 2| 2| 2| 2| 2] | 2| &| £| 3| 3| 3| 3|3[3]3] 3] 3| 3|5[S|5[ 2| 2[ 2|2 2| 2|5 &2 B §|2| 2| 2| 3| 3|5| | 5|8 5| 5| 5|58 | B[ 2|o 8 1RO960
m cooo . B 190 bl ACE_NEAR=U0500. D50: 50. 8mm
g4 2389 3 g A-E¥ PLACE_SI DE=BOTTOM _—
) | | 2
N 0 O ©
L 8 8
w N << 0 %)\
2 Oj - 88-¢
< o b > >
a Lﬂ%é >
- 8 s
=Pt 3
8
3|3la| 3| 313 | 3|8 3|8 3| 3| 3| 3| =| 8| 8| 2| 3| 2| 8| 8| 3| 2| o] &l ol o | & &l & | @) &) @[ &) & 2| 2|22 S| 5Tl s| | ol o| S| 88|88 3|3|3|8|")| 8| 5| 8| 8| 8| 8| 8|8] 3|3 3| | | o o o o & & | &) & & & &) B S| &5| D5 5|88 il il id i B I B 5 Rl B R )
[i2] i) les] s ] e} [in] [fss] Waa] gia) ia] o] e gl [n] i) [2] [f5a] Jvs] o) | i [7a] Wes] aa ) o) ea) aa] jaa) yea) e faa) jaa) i) ) jea) jea) o) o) aa) gaa e CPU G‘ Ound
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CPU VCORE Decoupl i ng

Intel reconmmendation: 4x 470uF 4nChm (3 CPU-side, 1 opposite), 20x 22uF 0805 (10 CPU side, 10 opposite near edge, 4x 10uF 0603 (2 CPU-side, 2 opposite), 20x 1uF 0402 (under CPU)
Appl e I npl ementation: 8x 210uF(2x nostuff) 6nChm 44x 10uF 0402, 4x 10uF 0402, 20x 1luF 0402
PLACEMENT_NOTE ( C1000- C1019) :
o a0 s o PEVCC SO CPU Pl ace on bottom side of U0O500
+C1000 |+Cl001 ([:C1002 ([+C1003 |+C1004 |+C1005 |[:C1006 |(:+Cl007 |:Cl1008 |:C1009 [+C1010 |:+C1011 |[:Cl012 (:Cl013 |:Cl014 |:Cl1l015 |+Cl1016 |[|+Cl017 |[:+Cl018 |[:Cl1l019
UF —L 1uUF — 1UF —L 1UF —L 1UF —L 1UF - 1UF ——1UF -4 L 1UF —L 1UF —L 1UF — 1UF —1UF - 1UF —L 1UF —L 1UF —L 1UF L 1UF U
8% I 180 187 o 1Y T, 1% > 18 T, i8¢ T, 8¢ T, i8¢ T, 1% T, 8¢ T, i8¢ T, 8¢ T, 8¢ I 18% T, 8¢ T, 18 T, 1% T, 1% 187
—F X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM —F X6S. CERM D
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF  nO S 1
PAREERF NOTE (CL020- CT053) T CAPs for Acoustic control (CLO9A-CL02D) =

NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF

Pl ace near UO500 on bottom side NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF

| c1920 _]_01021 [ 1922 _L01023_LClOQA_LClOQB_LClOQC_LClOQD_LClOQE_LClOQF_LClOlA _LClOlB_LClOlC_LClOlD_LClOlE_LClOlF_LClOZA_LClOZB_LClOZCJ_ClOZD
V 00/0

%0% %0% %0% %0% 0% 0% %0% %0% %0% 0% 0% %0%
—|7)6RCER 2 RCERM 2)GRCER —IV)GRCERM —IV)GRCERM —|7)6RCERM —|7)6RCERM )GRCER )GRCERM —|7)6RCER —IV)GRCERM —|7)6RCER )GRCER )GRCERM —|7)6RCERM —IV)GRCERM —|7)6RCER )GCERM —|7)6RCERM —|7)6RCERM
0402-2 0402 0402-2 0402 0402 0402 0402 0402-2 0402- 0402-2 0402 0402-2 0402- 0402-2 0402 0402 0402 0402 0402-2 0402-2
NO STUFF TUEE 1 .
Pl.A(:El\/ENT_ngle5 (%1024-“91(?1 F:F = CURE
Pl ace near inductors on bottom si é\'é)_ STU NO STUFE NO STUFF NO STUFF  NO STUFF NO STUFF  NO STUFE  NO STUFF  NO STUFF ~ NO STUFF  NO STUFF  NO STUFF  NO STUFF NO STUFF  NO STUFF  NO STUFF NO STUFF
CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
C1024 1 C1025 1 C1026 1C1027 | C1028 1C1029 [+ C1030 |t C1031 ([:C1032 | C1033 1 C1034 1 C1035 1 C1036 1 C1037 | C1038 1 C1039 1 C1040 1 C1041 1C1042 |1 Cl043 |2 C1044 1 C1045
f— f— —— 20UF — —— 20UF —— 20UF —— 20UF —— 20UF e e e e - 20UF — e e e e UF —— 20UF —— 20U 20UF
20% -1 2 -T— 20 -1 20% -1 20 -1 20% T 20% T 20% T 20% -1 20 -1 20 -1 20 -T— 20 — 20% -1 20 -1 20 -1 20 -1 20 -1 20% — 20% T 20% — 20%
a4V AV 4V a4V a4V a4V a4V a4V a4V 4V a4V a4V a4V a4V a4V a4V a4V a4V a4V 4V a4V
—F X5R. CERM 2 X5R . CERM 2 XoR . CERM 2 X5R. CERM 2 XoR . CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CER 2 X5R. CERM 2 XoR CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 XoR . CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM
0402-2 0402 0402 0402-2 0402 0402-2 0402-2 0402-2 0402-2 0402 0402-2 0402-2 0402-2 0402-2 0402 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2
PLACEMENT_NOTE ( C1046- C1067) :
Pl ace near inductors on bottom side. =
CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI Tl CAL CRI TI CAL CRI TI CAL CRI TI CAL
1C1046 |1 Cl047 |1 C1l048 |1 C1049 |[:Cl05 1C1051 |+ C1l052 |:Cl105 1 C105 1C1055 |1 Cl056 |+ Cl1057 ([+C1058 |[:Cl1059 |:Cl06 1Cl1061 [+ Cl062 |:Cl063 |[:Cl106 1 C106 1 C1066 |+ C1l067
20UF —— 20UF —— 20UF —— 20UF —/— 20UF —/— 20UF —— 20UF —— 20UF —— 20UF —/— 20UF —/— 20UF —/— 20UF —— 20UF —— 20UF —— 20UF —/— 20UF —/— 20UF —— 20UF —/— 20UF —— 20UF —— 20UF 20UF
20% — 20% -1 20% — 20% 20% -1 20% -1 20% — 20% 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% 20% -1 20% -1 20%
—IZAV_ 24V_ 24V_ 24V_ 24V_ 24V_ 24V_ 24V 24V 24V 24V 24V 24V 24V 2 24V 24V 24V 2 V 2 Vv 2 V 2
X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERI X5R- CERI X5R- CERM
0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2
PLACEMENT_NOTE (C1068- C1076: CAPs for Acoustic control (Cl02E-C103F) =
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF
CRITICAL | CRITICAL| CRITICAL | CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITI CAL _EClOZE_E ClOZF_E C103A_E C103B_E C103C_E C103D_E 1 EJi 103E
L*C1068 .[*C1069 .[*Cl1070 .|*Cl071 .,|*C1072 .*Cl1073 .*Cl074 .*Cl075 .|*Cl1076 .*Cl1077 20UF G 03 gOLSI):3
210UF 210UF 210UF 210UF ——210UF —210UF —210UF ——210UF —210UF ——210UF 20% 20% 20% 20% 20% 20% 20% 20%
20% 20% 20% 20% 20% T, 20% [ 20% [ 20% T, 29% 20% 2 YR cERM >6R CERM >6R C5RM >6R C5RM >6R CERM >6R C5RM >6R C5RM 2 ¥R cERM
2 %Q5¥T 2 %Q5¥T 2 %(15¥ T 2 %(15¥ T 2 %(15¥ T 2 %G?¥TAI\FI’ 2 %G?¥TAI\FI’ 2 %(15¥ T 2 %G?¥TAI\FI’ 2 %G?¥TAI\FI’ 0402-2 0402-2 -2 0402- 0402- 0402-2
CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S ®
. 1 |
CPU VDDQ Decoupl i ng
Intel reconmendation: 2x 330uF, 8x 10uF 0603, 10x 1luF 0402
Appl e I npl enentation: 2x 330uF, 8x 10uF 0603, 10x 1luF 0402
PLACEMENT_NOTE ( C1080- C1089) :
o o0 21,5 4,-PPIV3S SGRSO CPUDDR Pl ace on bottom side of UNBOO
JiClOSO 1C1081 [+ Cl1082 ([1Cl083 ([+C1084 | C1085 t C1086 1 C1087 |+ C1088 C1089
L TUF L TUF L TUF L TU L TUF L TUF L TUF
%837“ T, 8% T, 8% I, 18V T, 8% T, 8% =i T, 18 T, 8% %837“
—F S - S S i S S S S T 255
PLACEMENT_NOTE ( C1090- C1097): J;
lPI ace near UO500 on bottom side
1C1090 | C1091 1 C1092 1C1093 |1 C1094 |1 C1095 [:C1096 JiClOQ?
OUF e —/— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% -1 /n 20% -1 20% -1 20% -1 20% -1 20% 20%
0402 0402 0402 0402 0402 0402 0402 0402
PLACEMENT_NOTE ( C1098- C1099) : JT‘
CRI TI CAL CRI TI CAL
.[*C1098 .[*C1099
:ZB%OUF- 6MOHM 330UF- 6 MOHM
2
IT Y- L 1. coveo %?ng L1 coveo
J_ (Z = 1.5nm place on tall side next to CPU & under heat pipe)
CPU VCCI O Decoupl i ng CPU VCCST Decoupl i ng
Intel recommendation: 2x 0.01uF 0402 (1 near CPU, 1 near SVID pull-ups) BDW SPRT Intel recomendation: 1x 0.1uF 0402, 1x 4. 7uF 0805
Appl e | npl ementation: 2x 0.01uF 0402 (second cap is on CPU VR page) R1080 Apple Inplenmentation: 1x 0.1uF 0201, 1x 4. 7uF 0402 SYNC VASTER=J15 REFERENCE SYNC DATE=12/ 18/ 201
o er e es 101 10 e _PPLVO5_ SO : 2 s PP1VO5 SO CPU VCOCST 0500 e 32 Ty U 28 4mm T CPU Decoupl i n
PPVCCI O_SO_CPU 5% NECK W DT H= : p u&%ﬁm&
%4/:_18\'4\/ Al =I%EV <SCH NUM> b
c1079 £ob 1 gl'lOU8A Cl'(%JSB d} Appl e Inc. I'E”“__I_
01UF S <E4LABEL>
5 Hﬁ“ NOTI CE OF PROPRI ETARY PROPERTY:
é}g—ZCERM TEE:I ;\IérO?MQ | ON_CONTAI NED HEREI N I'S THE
THE PCEESSO?F‘EEE;YTE)FT?EP FCLLON NG
= = I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 10 OF 118
Il NOT TO REPRODUCE OR COPY I T
. . . . . . . 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I ntel decoupling recomendati ons from Shark Bay Mdbile Platform Power Delivery Design Guide (doc #487822, Rev 0.8 dated January 2012), Section 5. IV ALL RI GHTS RESERVED
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OM T_TABLE SATA Port assignments:
10 y—SYSCLK CLK32K RTC g B Irroa U1100 SATA_RxNo| BB NC SATA A D2RN 778
B4 |rroxo LYNXPO NT SATA_RxPo|_BEB NC SATA A D2RP 778 :
NCX— N%GIRE SATA_TxNO| A8 NC _SATA A R2D CN e Primary HDD/ SSD ( SATA only)
PCH_SRTCRST L B9 |srrcrsT (1 & 11) SATA_TxPo| AY8 NC_SATA_A_R2D CP e
BC10
1w [PCH_| NTRUDER L > "8I NTRUDER saTa moal 50 g NC SA$2 E $§r;| S
PCH_| NTVRVEN L GLO || NTVRVEN g SATA TxXN1| AVIO NG SATA B R2D CN o Secondary HDD/ SSD ( SATA onl y)
7u PCHINTVRVEN L g, GIO| . a
. RIC RESET_L D — SATA_TxpL[ A0 0T NC SATA B R2D CP oD - o
e saTA R BB o NC SATA QDD D2RN s
SATA_Rxp2| BD9 NC _SATA _ODD _D2RP B )
noeqmHDA BIT ak R1110 33 1 zPL = HDA UI?IH')I; (:|_|.<1R27mn B25 |ipa BCLK SATA Txe| A3 o NG SATA ODD R2D ON . Reserved: ODD
VYV PR R U 00, B55: 1. iz DD
5 qomHDA_SYNC R1111 33 2 . HDA SYNC R A22 |ipa SYNC (1 PD-boot ) sata Txpol A3 g NC SATA CDD RD CP »
PLACE NEAR-UYT00. 205: 1. 27mm saTA RxNa[ BC12 o NC SATAD D2RN
1 _PCH SPKR @ 110 |SPKR (1 PD- PLTRST#) < saTa Rxpa| BE12 o NC SATA D D2RP 7 d
g saTA Txna| AR NC_SATA D_R2D_CN - Unuse
7 s oo HDA_RST_L R1112 33 2 HDA RST R L C24 |HpA_RST* < SATA_TxP3| AT13 NC SATA_D _R2D CP .
PCACE NEAR=UT100. T24: 1. 27mm 2 BDL3 TP PGl E ENET D2RN .
e HDA SDI w22 SATA RxN4/ PERNL BDLS o TP PCIE ENET D2RN PCl e:
= A SDLND. ® S OASI0 (1PD X | Gy ey perea] B3 TP PCI E_ENET D2RP Reserved: Et her net
& o (1PD) SATA_TxNa/ PETNL| AV15 TP_PCl E_ENET_R2D CN (i f not combo w SD Card) PP1V5_S0 1t 12 59 15 17 19 52 68 67 69
«+ NG HDA_SDI N2 HOASDI2. (1PD) SATA TxP4/ PETPL| AN TP_PCI E_ENET_R2D CP i
- _NC _HDA SDI N3 - 22 oA SDI3 (1PD) =
SATA_RXNs/ PERN2| BC14 o,  NC SATA F_D2RN 7 "
7 52 qoom—HDA_SDOU R1113 33 2 .10 HDA SDOUT R A24 lipa SDO (1 PD- boot ) SATA RxP5/ PERP2| BE14 o NC SATA F D2RP 1 R1130 -
PR BRI Y 2. AP15 Unused 7. 5K
PLCACE_NEAREUI100. A24: 1. 27mm . SATA_TXNs/ PETN2| AP1S gy NC SATA F RRD CN o, %
_PPVRTC GBH s 70 nu DP_TBT_SEL B17 | RRNPPESTER SATA TXPs/ PETP2[ ARIS o NC SATAF RRD CP vz
"+ o _ENET_NEDI A_SENSE RDIV _ug @2 in pook RST*/ GPI 013 5 st
SATA | AY5 .« PCH SATA RCOVP PLACE_NEAR=U1100. AY5: 2. 54nm
R1102* 'R1103 AB3
1| 20K 20K v o XDEPCH TG " pmeToc (1) saTALED |P3_y  PCH SATALED L u
Rlé%%% 1R,\J/|-101 1/ 200 250w 1218 XDP_PCH_T!| ADL |37AG TMS (I PU)
153 ) 201 1 SATAOGP/ GPI cp1| AT XDP_DCO_DP_AUXCH | SOL_L N
gl %ﬁow gl 72 10 prmy—XDP_PCH TDI -2 DTAGTDL (1PY o T | oro| A2 XDP_DC1_SATARDRVR EN e
oA, 1% PCH_SRTCRST L ., , YDP PCH TDO 0o 2| (PRGSO 2E L SALARORVR SN oo
PCH | NTRUDER L ., - 72 18 QT - IJTAG_TDO » .
PCH | NTVRVEN L, ra SATA_I REF
| RTC RESET L . N5 11re® BA2
NCx A6 TP22 TP9 o2 NC
Cl11021: 1C1103 NCx——TP20 TP —x NC
1UF —— L TUF
% -T— %
4 gz 2 gg OM T_TABLE
7 7
s PCl E_CLK100M SSD_N ¥43 [o kouT_Pcl E_NO ULI00 CLKOUT_PEG_A_N| AB35 PCl E_CLK100M ENETN 7
7 55 PG E_CLK100M SSD P &5 |akout_pal E_PO LYrNXDB'T?_E'\'T akauT_PEG A P|AB36 g NC PCIE CLKIOOM ENETP 7 NOTE: ENET pair only used if SD Card Reader is USB3.
= s 11 SSD CLKREQ L ABL |pci ECLKRQD* / GPI O73 FCBGA  pEG A CLKRQ'/ GPI 47| AF6 ENET_CLKREQ L nn
(2 OF 11)
- NC PCl E_CLK100M ENETSDN AMA | kauT POl ENL CLKQUT_PEG B N| Y39 NC PCl E_CLK100M PEGBN s
» qonNC_PCLE_CLK100M ENETSDP ARAZ | KouT PGl E_PL ALKOUT PEG B PL Y3 NC_PClE_CLKL100M PEGBP 7
18 11 XDP_DD2_ENETSD CLKREQ L AF1 |pci ECLKRQL* / GPI O18 PEG B_CLKRQ/ GPI 066 Y4 PCH PEGCLK LGPl O56 1
17 30 PCl E_CLK100M AP_N ABA3 | koUT PCI E N2 CLKoUT DM N AF39 DM _CLK100M CPU N . ]
77 2 (o} PCl E_CLK100M AP_P - AB45 |cLkouT_PCI E_P2 CLKOUT DM _p| AF40 > DM _CLK100M CPU P o ¢
AF3 * *
1 XDP_DD3_AP_CLKREQ L PCI ECLKRQ2*/ GPI 020/ SM CLKOUT_Dp_N| AJ40 CPU CLK135M DPLLSS N e
S jong
o PCI E CLK100M CAMVERA N D43 | wout POl E Ne ckour_pp Pl 30 g  CPU CLKISSMDPLLSS P~ e
AD4S5
7w PO E CLKIOOM CAVERA P~ o, A4S o kouT POl E_P3 CLKOUT_DPNS,_ N AF35 CPU CLK135M DPLLREF N o s
NOTE: SSC control is ganged on PCle 0-3 and 4-7 cl ocks. 36 11 CAMERA_CLKREQ L T3 |pci ECLKRQB* / GPI 25 cLKoUT_DPNs P AFS6 g CPU CLKI3SM DPLLREF P o
PEG attached (CPU) PCl e devices nust use one set, Unused cl ock term nations for FCI M Mode
whi | e PCH attached PCle devices use the other set. » NC PCIE CLKIOOM GPUN o, AF4S | kaur palE_W CLKI N_DM _N| AY24 » PCI E_CLK100M PCH N R1196 10K 1 2 _
If 2 or less devices are attached to PEG the 7 PCl E_CLK100M P AF45 |0 KoUT_PCI E_P4 " CLKI N DM _p| AVe4 .. PCI E_CLK100M PCH P 10K 1 5% T20W W 20T ]
CLKOUT_PEG out puts can be used for those devices. v3 . °
- TBT_CLKREQ L PO ECLKRQI*/ GPI 026 g Lk NG, N ARA PCH CLKI N_GNDN RL171 10K 1 yn2
AT24 %
. _NC_PCl E_CLK100M PE5N AE44 | wout PO E NS CLKI N_G\D_P| PCH CLKI N_GNDP RITI70 10K 1,3 A2 -
AE42
= NG POE CLKIOOM PESP o, A%%2 jokour POIiE_PS CLKI N_DoTo6_N| B3 2 PCH CLK96M DOT_N R1192 10K 1 2
11 _PCH CLKI L_GPl 44 AA2 P(CIJELC)-LFS */T#G)DI o4 CLKI N_poroe_p| 33 o PCH CLK96M DOT_P RI1I191 10K 1,\/\/\/2_;%
5 _NC PCIE_CLK100M SWN 220 |okour PaiE N6 CLKI N_SATA_N|_BES » PCH CLK100M SATA N R1194 10K 1 2
» NC PCIE CLKIOOM SW o, AB39 I kaut_PCiE_P6 CLKI N_SATA_p| B =' -» PCH CLK100M SATA P RI193 10K 1 ,\N\/_gmw_mv Vg 5% 1T20W W—20T
AE4 *
o PEG CLKREQ L PC BCLKRQE" / GPI 045 REFCLK141 N|_F45 P K14P3M REFCLK R1197 10K 1 2
77 28 PCl E K100M TBT_N AJ44 |0 KOUT_PCI E_N7 CLKI N_33M-zLooPBACK| P17 P K33M PCl I N 19 77 L
nn@m POE CLKIOOMTBT P o A42 g kour_paE P = R1172
v3 . XTAL25_| N A3 - SYSCLK CLK25M SB R 1 2 SYSCLK CLK25M SB 19 76
1 _PCH CLKI L_GPl O46 P BG-KERs T 6 XTAL25_OUT| AL44 |\~ 1.5V -> 1.1V M:ﬁ ffng ™ -
PP3V3_SUS 1o 15 10 25 17 50 08 00 67 70 R1173 ;
PP3V3_ S0 i (1 PD- PWROK) CLKQUTFLEX0/ GPI 064 A0 NC PCH GPl 064 _CLKOQUTFLEX0 1K %02
HRateResRs 1573 NC | TPXDP_CLK100MN AMS |0 KOUT_I TPXDP_N (1 PD-PWROK) CLKOUTFLEX1/ GPioss| F38 g NC PCH GPI 065 CLKOUTFLEX1 1/ 200
R1177 4.7K 1 5 PCH SPKR s qom—NC | TPXDP_CLKI0OMP o AW lqkouT_ITPXDP_P (1 PD-PWROK) CLKQUTFLEX2/ GPI 066 F36 NC PCH GPlI 066_CLKOQUTFLEX2 -, 201,
RILT/6 10K 1 V5 5% T20W W 20T pp TRT SEL u (1PD- PWROK)  CLKQUTFLEX3/ GPI 067| 739 NC_PCH_GPI 067 _CLKOUTFLEX3 -,
R11/78 4. 7K 1/\/\/\/2 5% 1T20W W 20T 5 SATALED L . PP1V5_S0 1533 19 15 17 19 52 64 67 69 L
NN 5% T oW W 20T | CLK_I REF| AM45
R1134 igE 1 2 DP_AUXCH | L . 710 LP K33M R D44 |0 KOUT_33MHZO (| PD- PWROK) 50
2 >7 XDP. 1 RDRVI 11 77 Ea4 PWRCK) Al
= AN 5T row— 0T DCl_SATA R _EN s s % II;’EIC &ﬁggm %LUS R £44 Joukout ssmzL (1PD- ) P19l 209 e
R1143 10K 1 , SSD CLKREO L e P CLKOUT_33MHZ2 (1 PD- PUROK) P18 ADBE |\ C R1190
R 42 10K 1/\/\/\/2 5% 1720W Wk 20T yop D2 ENETSD CLKREO L 73 %‘iqm\)naawa (| PD- PUROK) > ER PP1V5_S0 11 12 13 15 17 19 52 64 67 69
RIT 0 10K 1%\/ 59 17 Z0W M-_Ztn%lap CLKREO L 1;’: o @m-PCH CLK3SMPAOQUT o, A0 OUT ge ™0 |cikouT_33Mz4 (1 PD PURK) DI FFCLK_BI ASREF| A4 PCH DI FECLK _BI ASREF 2 A'AN 1 o
RI1 451 igi 1 2 o0 CAVERA CLKREQ L 1 PLACENEARSULL00. ANG: 2. 54mM 4 6w SYNC VAGTER=D 15 RET ERENCE SYNC DATE=12/ 18/ 201
R11 1 2 2% TBT _CLKREQ L 11 28 201 TITE
RITA7 10K 1 \\2 5% T20W W 20T po G kRoB L GRLOMA . PCH RTC/ HDA/ JTAG SATA/ CLK
RI1I14 10K ZANAL o% 1720W W 201 pEG L KREQ L un b o semnen sk
RI115 10K o % TZOW W 20T KRQ7_L_GPI " d} Appl e I nc SCH_NUM>
R1146 10K 1,2 ENET_CLKREQ L wn S -
R1148 10K LAANZ T PCH PEGCLKRQB L_GPI 066,
59% I Z0W NOTI CE OF PROPRI ETARY PROPERTY:
R1179 1OK 1 /V\/\/z ENEr 'VED' A SEI\ISE RD| V 171 THE | NFORMATI ON CONTAI NED HEREI N | S THE
5% 1/ 2Z0W W zor . PROPRI ETARY PROPERTY OF APPLE | NC.
1 Connect to ENET_MEDI A SENSE via alias if HDA = 3.3V. T e o e e e 11 OF 118
Connect to ENET_MEDI A SENSE via 12K Rif HDA = 1.5V. Il NOT TO REPRODUCE CR COPY I T
If HDA = SO, nust al so ensure that signal cannot be high in S3. 111 NOT TO REVEAL OR PLBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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OVl T_TABLE
s DM _N2S N<O> A2 IpM _RXNO U100 FDI_RXNo| AI35,
S DM _N2S_N<1> A0 on poa DTREANT o[RS NG
s DM _N2S N<2> APLT Jom _Rxne FoBGA FDI _RxPo| AJ36,
wras DM _N2S N<3> g AV20 Iy rag (4 OF 11) FDI _Rxp1| AL3E) %
75 s@%‘ﬂw RXPO B
I N2S_P<1> AP20 | _Rxp1L
75735 DM _N2S P<2> ARLT oM _RXP2
75 7 DM _N2S P<3> AV0 | RxP3 Tpie| AV43
sy DM _N2S P<3> g AWO gy | A NC
TP5| AY4
s DM _S2N_N<0> BD21 Iov _TxNo TPl5ﬂX$
— DM _S2N_N<1> BE20 Iy Txni TP1o| AMA
735 DM _S2N N<2> BDL7 Ipv _TxN2
ns o DM _S2N e3> CTBEIE oy raa
s cop DM _S2N_P<0> B821 |y _7xpo s|o  FocomdA® o POl oSG gy
s 7as DM _S2N P<1> BC20 |pm _TxP1 w FOI_INTLAL40 o FDI I NT oo 5
o DM _S2N_P<2> BBL7 |om _Txp2 e
69 67 64 52 19 17 15 13 13 13 _PPIVE_SO e DM S2N P<3> BCI8 | 103 PP1V5_S0
7 s o) 52N P<3> o, BCI8 Iny _ [
BE16 |pm | REF FDI _I REF| AT45
R1200! - - R1210*
7.5K e Ao 75K¢ _PPVRIC GBH
1% NCHTPlZ TP17 F—5x NC 1
1/ Q%V AV17 TP7 TP13 AUAL 1/ Q%V
201, NCx X NC 201, 'R1215
S12 PLACE_NEAR=U1100. AR44: 12. 7nm 330K
PLACE_NEAR=U1100. AY17: 12. 7mm PCH DM RCOMP AY17 |pM RCOWP FDI_Roovp| AR44 PCH FDI _RCOWP ?I%QUW
2201
R6 *
- D POH_SUSACK L - SUSACK: (1PY) DSWRVEN g 1 PCH DSWRIEN
mreaomm PMSYSRST L~ g AMdsys Resems ek L13 o PM DSW PWRGD ama
. PWROK. AD7 PWROK -
1o o7 00 o1 50 17 15 10 13 11 _PP3VE_SUS S’\’C—Suspffgs“g vz o [ PM PCH SYS_PUROK g2 jsvs. EE (1po DG —ae—PAEVAE L gmuann 'R1209
PM PCH_PVWROK F10 Jovrox 3 ons
7772 19 12 (TR PWROK =~~~ g FI0 = AN7 e PM CLKRUN L ap o 100K
1/23% - PM_PCH_PWROK AB7 | npwrak b2 e ?/‘%gw
oobt @—"—m p < sus sTATr/GRl 1|V g LPCPWRDW L = mmyao« '
2 2
NO STUFF w o @ PMVEM PURCD —_qu = oo SR KRG S e PM CLKS2K SUSCLK R gy -
J2 *
RlZl%il R121%7Kl mrnommPMRSVRST L g  J24RrswrsT StP S5+ Pl 053 Y g PMSLP S5 L D e a e =
Ja
w23 o3 < PCH_SUSVARN L - SUSWARN'/ SUSPARNACKI GPILCBO. gp gpu B o PMSLP SAL ryuawmnsan
K1
201, 201, 7741 18 12 PM TN L PYWRBTN® (I PU) sLp_sa* pHL > PM SLP_S3_L oo 12 21 a1 67 72
E6
a2 a1 ADAPTER _EN A(CFESSSeNeTé x)l @31 Py - TP PMSLP AL
K7
a5 a1 50 12 ry—PM BATLOW L - BATLOW / GPI 072 SLP_sus* F1 PM SLP SUS L oS 12 45 o0 o7
N4 *
PCH Rl _L - RI PVEYNCHLAY3 . PM _SYNC oD s s
AB10
_TP_PCH SLP SO L 4, ABI0 I1pp; SLp LA | TP PCH SLP LAN L
TP _PCH SLP WAN L o, D2 l5p wan/GPl 29
OVl T_TABLE
T45
NCx—25_|vGA_BLUE Ul1100
wa LYNXPOI NT
NCWVGLGREEN B! LE
NCx VoARED FoBeA R40 DP_TBTSNKO_DDC CLK
(5 oF 11) DDPB_CTRLCLK 3
w3 R39 DP_TBTSNKO_DDC DATA "
VGA DAC Di sabl ed per SB  NCx—g={VeADC CLK (PREERCTREPAA SNKO »
| % VGA_DDC_DATA DDPC_CTRLOLK|_R35 DP_TBTSNK1_DDC CLK 3 71
DG v1.0 (Table 12-18). s c TA_R36 DP_TBTSNK1_DDC DATA .. .
NCx \VGA_HSYNC k (PRECHETRE A —p—— = 2" 08
NCx—¥4 |vea_vsyne DDPD_CTRLCLK_WO HDM _DDC CLK 0 71 72
PRED-CTRLDATA 28 g HDM DDC DATA ~  wnz
U0 Ipac I REF % (PPE>»ERRST
mv@u RTN 3 DDPE_AUXN_HH5 DP_TBTSNKO_AUXCH C N4 1 1
= ] DDPC_AUXN_K43 DP_TBTSNK1_Al N 25717
[a] . J42
7o @om—EDP_L G BKL_PWM N36 |epp BKLTCTL DDPD_AUXI o= NC DP | G D AUXCHN 7
a3 DP_TBTSNKO_AUXCH C P
K36 % DDPB_AUXP| 28 71 75
727163 12 EDP_| G BKL_ON EDP_BKLTEN o ooPc._Auxe_K45 DP_TBTSNK1_AUXCH C P .57 45
7271 68 12 EDP_| G PANEL PWR G36 |epP_VDDEN DDPD_AUXPL J44 gy NC DP 1G D AUXCHP
w0 B2 E S _PP3V3_SO a0
BRREENBEE R126 10K o . DDPB_HPD) DP_TBTSNKO_HPD 71
:% 32 TRk VN 2 sr 120w 20T G et > 200P ROY poPC_HPr] K38 DP_TBTSNKL_HPD .
L - Pl RQB* H39
RI267 10K 1’\/\/\/2 5% TTZ0OW W 20T poy | NTG L D DDPD_HPI ¢—HDM _HPD 20 69 71 72
R1263 10K 1W\’2 5% T720W M 20T By | NTD L o 20 ]p R
PP3V3_S5 Lo 15 1730 19 23 31 22 30 1 Vs Trzow w20t e PIRE /GPIC2l 17 o, SDCONN OC L am =
PP3V3_S0 Hir a1 BB Y a2 ENET_LOW PWR_PCH AL2 |ep) 050 PIR/cPicel F17 o, AUD | P_PERI PHERAL DET ~min
T R 1 oAUD_L PHS SW TCH EN PCH g B13 Iopi cs2 PIRG /PO M5 o TBT PMRREQL smes
R1239 3.0K 1pp 2 oo PM PURBTN L 21001 7 n 12 qm BT _PVWRRST L - 2 |cPices g PIRGT/GPIOSMS o AUDI2CINTL qun
5% 1/ 20W T g
R1240 10K 2 AAA Ao EM BATLOW L 1230 41 43 TP PCH STRP BBS1 (ST Pp— (1PU) PrEr|ADLO NC PCl_PME L 1
R1291 10K LAANA2 — PM CLKRUN L 2 TP_PCH STRP ESI L ALO |Gp 053
— 5% 1/20W 1 AL6 -« Y11
RI216 10K 1\ ,rz ENET LOW PUR PCH o « > PCH_STRP_TOPBLK_SWo_L o P05 ||, arsty PRSIl g PLTRESETL  muwwas
R1217 100K LAAN2 o% 1720W M- 201 AyD | PHS SW TCH EN PCH .,
RI218 T0K 1,\\A2 Z ﬁm ;/"FF ;gi BT_PWRRST L -
R1230 10K LAAA 25— mom—r—ro—SPCNN_OC L 2n
NO STUFF Redundant to pull-up on audi o page
%%%i 100K 1 Ap2 o o e o AUD I P _PERIPHERAL DET .
10K 1 2 B% TBT_PWR REQ L
/\/\/\/ 5% 17 20W M- 20T e
NO STUFF Redundant to pull-up on audi o page
R1233 10K 1,pp 2 oo 2AUD 1 2C I NT_L -
R1225 1K 0 PCIE_WAKE L -
. 222 100K 1/\/\/\/2 5% 1/20W M- 201 C‘ \AA e
R1 2 1 PM SLP_S3_ L 12 21 a1 67 72
RI221 100K 2m1 % T20W M 20T PN S|P S4 L 12 21 26 50 41 67 69 72
R1222 100K ZANAA 5% 1720w W 201 pM S P S5 L 12 a1 67
R1223 100K - g 5% 120w W 200 ppv gp SUS L 12 45 66 67
NN 550w o1
| R1281 100K . 1 EDP_| G BKL_ON 2es T2
| R1284 100K QW\/W% 5% 1720w W 201 Epp | G PANEL_PWR 1268 71 72
5% 1/20W M 01

2 13 15 17 19 52 64 67 69
72

11 15 19 70

SYNC MASTER=J15 REFERENCE

SYNC DATE=12/18/ 201

TToLE

PCH DM / FDI / PM GEX/ PCl

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY 1 NC.

ERTY_OF APPLE

ROP Pl
THE POSESSOR AGREES TO THE FOLLOW 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
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OM T_TABLE USB Port Assignnments:
UIT00 sseanol B37 USB_EXTA N w7
LYNXPO NT usezpol D37 USB EXTA P Ext A (LS/ FS/ HS)
MOBI LE L=’ g USB EXTAP =
FCBGA Use2N1| A38 NC USB_EXTCN 73 76
USB3 Port Assignnents: (9 05 1) usB2P1| (B8 g NC USB EXTCP ey Ext C (LS/FS/ HS)
s _NC_USB3_SPARE_D2RN AVBL |pERNT_USB3RNG usB2ne| A36 NC USB SDN s 76
U d  _NC USB3 SPARE D2RP g AY3! Ipepp1 UsB3RP3 usB2P2|_C36 NC USB_SDP e Reserved: SD (HS)
nuse ==
7 NC USB3_SPARE R2D CN o, BES2 lperng useaThe UsB2N3| 234 gy NC USB W ANN 2 e
s _NC USB3_SPARE_R2D_CP BC32 |peTp1 USBITRS usa2pP3|_C34 NC_USB_W_ ANP s Reserved: WFi (HS)
PCl e/ USB3 Port Assignments: uss2n4l B33 NC USB 4N )
S — USB3_SD D2R N AT31 |oepne_ USBIRM usBzpal D33 NC_USB_4P Unused
SD Card Reader 7 72 o0 20 [y USB3_SD_D2R P > "31 pErP?_UsBaRrPa i _"‘—F31 Ne USB PS
(& Ethernet if conbo) 2o 20 LsE3_SD 2D C N B02 eroussorv s e NC_USB_PSOCP . Reserved: PSOC (Legacy Trackpad)
77 72 69 2 Bl
. o283 _SD ReD C P e PETP2_USB3TP4 Ussane|_K3L NC USB 6N e
PCle Port Assignnents: uss2ps| L31 NC_USB_6P e Unused
naumm—PCE AP DR N g AWS ey -
77 3 PCl E_AP_D2R P AY33 |peres usB2N7| 29 NC USB_7N e U d
. useop7| 29 oy NC USB 7P 7 7o nuse
Ai r Port PCl E AP D N BE34 |pETng
77 3
7 34 PCIE AP_R2D C P BC34 usB2ng| A32 g g USB EXTB N ~ emyeorzo
anPAEAP RRDCP g == fpETRS Usmope| 32 USB EXTB P : Ext B (LS/FS/ HS)
A30 NC USB_EXTDN
o PCl E_CAVERA D2R N AT33 |oerus USB2N9 -
” ;@w,ﬁﬁm use2ro| 0 g g NC USB EXTDP = Ext D (LS/FS/ HS)
Caner a B29 TP_USB_CAMERAN
77 3 PCl E_CAMERA R2D C N BE36 USB2N10 )
v o PCLE_CAVERA_R2D C P UG ik use2P10| P29 gug TP USB CAMERAP Reserved: Camera
usB2N11| A28 B BT N 30 76
7 PCl E D _D2RN<0> AVB6 |bERNS USBZPllCZB_“ME 34 76 BT
SSD (Gumsti ck) » NG _PCIE_SSD_D2RP<0> > AV36 |peRps use2N12| 26 NC USB | RN e
Lane O usB2pP12| F26 NC USB | RP IR
T NC PG £ oD oD Goeos o mT Lo P S ey -
e switch i SSD @ e 200 el LESUZ e :
9|3 (g3 21 _qmpUSB TPAD P o e Tr ackpad
7 NC PCl E_SSD D2RN<1> AY38 |oerng - USB3 Port Assignments:
SSD (Gunsti ck) » NG PCIE SSD D2RP<1> o AW loppng usB3RN1L ARZO USB3 EXTA D2R N -
Lane 1 UsB3RpP1| AP26 USB3_EXTA _D2R P % 76
(PCl e-onl y) n NG, gC:E SSg mg CN<1> e useaTni[ BE24 o USB3 EXTA R2D C N gm s 7 Ext A (SS)
: . <1> BD23
O PCle switch if TBT/SSD " PETPG USB3TPL B3_EXTA_R2D C P s 76
USB3RN2| AV26 B3_EXTB_D2R_N 69 72 76
n NC PCl E_SSD D2RN<2> AT40 |oern7 usB3Rp2| AV26 USB3 EXTB D2R P w72 76
SSD (Gumnsti ck) " D NC PCl E_SSD D2RP<2> > AT39 |berp7 usBaTNe| BD25 USB3 EXTB R2D C N v 10 Ext B (SS)
I(‘g&eezonl v) - NC PCl E SSD R2D CN<2> BE40 |peTny usB3TP2| _BC24 - USB3_EXTB R2D C P oo o
O PCle switch if TBT/SSD n q-NG PAE SSD ROD CP<2> o, BAAO pere? usearNS| A9, NC USB3 EXTC D2RN ermvs 7o
UsB3RPs|_AV29 NC USB3_EXTC D2RP 73 76
NC PCI E_SSD D2RN<3> ANG8 ussaTNs| BE26 NC USB3_EXTC R2D - Ext C (S9)
i " PERNS UssaTPs| BC26 NC_USB3_EXTC_R2D
ESD (?mSt i ck) nom>—NC PCIE SSD D2RP<3> 5 AN39 Ipeppg ne
ane AR29 NC USB3_EXTD D2RN
7 PCl E D D > BD42 |oeTng USB3RNG - am - 7
(PCl e-only) AP29 NC _USB3_EXTD_D2RP
i ; n NC PCI E_SSD_R2D_CP<3> BD41 USB3RP6 .
O PCle swtch if TBT/ SSD Q= S22 Be SRS g ——PETPS UsB3TNG|_BD27 EXTD R2D - Ext D (SS)
usBaTPe| BE28 NC USB3_EXTD R2D 276
USBRBI AS* |24 s PCH USB RBI AS
USBRBI ASM PLACE_NEAR=U1100. K24: 11. 4nm
1
P24 M3 nc ZR%%?O
P23 L33 e [bow
70 69 67 64 52 19 17 15 12 11 _PPLVS_S0O 201
’ ’ " 00+ / Pl csel_P3 XDP_DAO_USB_EXTA OC L 1o 2
| ocrr/criowl Y1 o, XDP DAL USB EXTC OC L~ ~mwwo
1R1300 BE3O |pc E_| REF oc2+/ aPl oa1| W2 XDP D_PWR_EN 1 =
ocs*/ el oaz| PL XDP_DA3_CAMERA PWR _EN 1
7. 5K BC3
o NC>?UTP11 ocar/cPloas| M o, XDP DBO _USB EXTB OC L am = o0
v NCEE2D_[TPs ocs*/ aPl o| TL XDP_DB1_USB _EXTD_OC L 1o 18
2" PLACE_NEAR=U1100. BD29: 12. 7nm oo oos*/ Pl oto| N2 XDP_DB2_SD PWR EN 18
PCH_PCl E_RCOVP BD29 |oc) E_RoOWP ocrripiota M o,  XDP DB3 SDCONN STATE CHANGE L s s
OVl T_TABLE
7 ngary—LPC AD<0> R1340 33 2 LPC AD R<0> A20 [ a0 (1P U1100 - N7 PCH SMBALERT_L
7 ncgy—LPC_AD<1> RI341 33 1 V\o % 72w LPC_AD R<1> 0| (py LYPONT AT O e PP SRR S
7 ugry—LPC AD<2> R1342 33 LAAN2 oo LPC AD R<2> AL8 | am2 (1P N%GIRE SNBQKM_‘M@ 19 a8 69 71 72 77
e: 5% 1I720W M—_Z'Ul—‘-._ SMBI P DATA 18 44 69 71 72 77
7 gy LPC AD<3> R1343 33 LAAAZ oy oo LPC_AD R<3> S8 liams (1P (3 ok 11) DATA| o= SVBUS_PCH -
moqpLPCFRAVE L RI344 33 1 \p\p2 o o0 LPC FRAME R L B21 fLFRAVE: g SMLOALERT*/ GPI c50| N8 g, PCH SMLOALERT L .,
e T RALE T
20 1 L = GPLCR o) R7 SML_PCH 0_DATA a5 77
PP3V3_SUS e 15 20 15 17 50 00 05 7 R o | LR SHLOPATA
Eggﬁ gsus 1§ 12 13 14 15 17 50 64 66 67 " ”@d—“— SERI RQ SML1ALERT*/ PCHHOT*/ GP| 74| H8 - PCH SM1ALERT L .,
20 21 44 46 47 66 69 70 72
PP3V3_S3RS0_CAMERA s 47 70 sMm.1cLk/ GPl osg| K8 SML_PCH 1_CLK a7
PP3V3_S0 TN w0mans SML1DATA/ GPI O75| N1 g gy SM. PCH 1 DATA >
77 50 SPI_CLK R A1l [gp aLk
R1350 10K 1 2 Q2 =l R e - ISP
R1351 10K S rraow e por PSR o 750 qoo—SP1_CSO_R L A7 lsp csor (1 PY X (1PU1PD) CL_CLK|AFLL o g NC CLINK CLK 1
1360 10K z 2 oWz B1-PWR_EN PCH w2 TP _SPI_CS1 L A7 lser o1 (1py) 3 (1PUIPD) CL_DATA| AFI0 o o NC CLI NK_DATA s
adis]e] 1 2 XDP_DAO_USB_EXTA OC L 13 1 - « | AF7
RI361 10K 1 2 ZD" i:;gx ’;""F ;gi XDP_DA1_USB_EXTC OC L o TP _SPI_CS2 L 4 M04sp cs2r (1PY & A RS g NG CLINK RESET L »
:_.\E g% igi 1 i T W —OT giBE;XRPﬂ = 1866 7 soegry—SPL_MOSI_R =L |sPi_nMosi (1PD) 1pa| BAd5 SYNC _VASTER=J 15 REFERENCE SYNC DATE=12/ 18/ 201
L) 1 ’\K:
RT320 10K 1 2 ST T ZOW 0T s DR USB BB OC L o mooaySPL_MSO oy ABlsp mso (1PY Tro| BOIE PCH PCl - E/ USB
R1321 10K 1 5 5% I720W MF 20T BE4: -
g2l O 0T XDP_DB1_USB EXTD OC L 118 7150 19¢gry—SPL_1 02> M4 oo 1 1Py Tea BT, ¢
R1lS 2 1 ° SD PWR EN 15 60 72 - TP3 NC D72\ @ e s
R1369 10K 1 2 izn 1jiga W 20T XDp DB3_SDOONN STATE CHANGE L .o 7 50 13¢grySPlL_| O<3> o2 sPI 18 (1PY TD_I REF|_AY4 PCH TD | REF d} Appl e I nc. SCH_NUM>
R1392 1K 1 2 _ SPI _| O<2> 1350 77 * =
R1393 1K 1 2 : i; jm zt jﬁi SPI_| O<3> w07 8Rlz3K80 NOTI CE OF PROPRI ETARY PROPERTY:
R1323 10K 1 nn2 PCH_SVBALERT_L . Hsow B EFAThRLEAAER L Ul © e
R13 54 10K 1 5> 5% 1720W VF 20T PCH SM_LOALERT L S 5561 THE POSESSOR AGREES TO THE FOLLOW NG
o T B | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
R1I355 10K 1 \\nv2 o 7200 W 200 por SMUIALERT L - | Nor 7O REPRODUCE O G 17 13 OF 118
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED
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8

7

6 5

Pul | -up/ down on chi pset support

page (depends on TBT controller)

Fal con Ridge: TBT_CI O PLUG EVENT_L, requires pull-up (SO), no isolation necessary. OM T_TABLE
Cactus Ridge: TBT_Cl O PLUG EVENT, requires pull-down & isolation. wogm BT CIOPLUGEVENT L AT8 Isvsusys/cPl oo LYUN%<]|580Nr
F13
n e e PWPVE L - TACHL/ GPI O1 oA PP1V05_S0 T
7 1y DPMUX_UC | RO - 214 ITACe) aPl 06 (6 OF 11) BDW SPRT
'R1457
a1 T SMC _RUNTI ME SCI _L - GIS |tacHs/ aPl o7 1K
1 qopXDP_FQO_HDD PWR EN @— " [CPIGB (I PURSVRST#) iow
1 oy WOL_EN 3 LAN PHY_PUR CTRU/ GPI 012 2402
o VEM VDD SEL 1V5 L ABLL |ep ars TP14] ANIO o)  PCH A20GATE .
Qe ———— NO STUFF
19 1 XDP_DDO_SSD_PCIE_SEL_L AN2 SATBOELSP) S aacen) (1PD) PECI [ AYL gy PCH PECI R1470 43 1 2 __CPU PECI oz
[ ? > ‘\/\/v—mw—®n D
7 1@y LPCPLUS GPI O - St ITACHO GPl oL7 ROl N ATS PCH RCI N L .
w1+ g ATAG TBT TS PCH > lscav e 2 i R144
g AV3
. TBT GeSX B DI R - "0 o z P & PCH PROCPVRGD 0 0 1 2 _CPU T\ARGD 61075
0 KE. L RLL |epi o7 (1 PU- DeepSx) 6 THRWIR P VL gy o2 PM THRMIRIP_L_R R1456 390 1 2 _PM THRMIRI P_L oaz s
AD11 R
2 | ATE M L GPI O28 PLTRST_PROC AU CPU RESET L . CRW _SPRT
2 TBT_POC_RESET_L AN6 |cpy a4 ) p———— > ————
o N10
o oy XDP_FC1_GPU_GOOD P leP a5/ - & VS
110 g XDP_DC2_ODD PWR EN L - T3 IsATAZGRY GPL O3S
. «DP DC3 ITAG | SP TCK AKL |sraacn! ot onr 2 PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTION
B | (I PD-PLTRST#) AL
mnnBHENARY PP3V3 SO w1 > JTAG | SP_TDO > T7 ISl 00y Pl c8 e 117S0201 1 RES, MF, 1A MAX, 0. 0 CHM 5% 0201, BLACK R1456 BDW _SPRT
20 14 TAG | SP_TDI a AMB A4
RAMCFGO: H RAMCFGL: H  RAMCFG2: H RAMCFG3: H o @ JTAG | S| - SDATACUTO/ GPI 089 o
R1475'| |['R1474 R1473' |'R1472 71 m—FW PWR_EN_PCH "M ISDATACUTI/ GPI 48 B2
10K 10K 10K 10K NCE AK3 B44
1/ 28 ?é‘éow 1/ 280 250w XDP_DD1_M.B RAMPGL -> SOTEEELST] SARascer) 545
201, 1,201 201, ],201 7 50 1@y SPI ROM USE_M.B - 12 lePi cB7 BAL
- MLB_RAMCFG3 > 26 |TACH/ GPI 088 Bc1
g BDL
2 M.B RAMCF& L3 [TACHS! GPI 069 vss| [ B2
G13 BD44
o D 0 m—SD SEL_PCIE L USB H - TACHE SELOBP e
N RAMCE H15
- MB D TR 0% BE2
BE3
BOM GROUP BOM OPTI ONS BEA1 D1
BES El
RAMCFG_SLOT RAMCFG3: H, RAMCF&2: H, RAMCFGL: H, RAMCFQ0: H 5 | | vss E45
Systens with no chip-down nenory should pull all 4 RAMCFG GPI Gs hi gh. A5 M
Systens wi th chi p-down nenory shoul d add pul | -downs on another page and set straps per software.

71

50 72

page

77

BESVE S5 R EEE R
PP3V3_SUS 11 12 14 15 17 50 04 66 67 70
PP3V3_SO A FE S PR
NOTE: GPI G0 pul | -up/ down on project-specific page
R1485 10K 1,/ 2 EW PME L y
RIATT 20K 5 \\7a o0 TZOW W 207 ppMUX UC 1RO "
RIZO6 10K 1, nn72 >0 TT20W W 207 SMC RUNTIME SCI L "
R ® 10K 1 5> 5% 17 20W WF 20T W EN
R1489 10K LAANZ 5% 1720W M 201 \EM VDD SEL1V5_L 1
RIZ95 100K 2 \Ap/L o 720w M 20T xpp DDO_SSD PCIE SEL L .,
RI490 100K 1 \/\n72 o0 20w LPCPLUS_GPI O 1
R1412 10K ZAANL 5% 1720W M 201 3TAG TBT TMS PCH 1
RIZ92 ™ TOK 1 Ap/2 o 120w W 20T TRT GpSX_BIDIR 1
RIZ9T 10K 1 AN 2 o T 20w W 20T Ve WAKE SCL L 1
R1498 10K EAAAL 5% 1720W M 201 xpp DC2 ODD PWR EN L,
RIZ13 TOK 2 \ap L o 120w W 20T 5TAG | SP_TCK 16
RIZ86  TOK 1, np2 o 120w W 20T 3TAG | SP_TDO 14
RIZ99 10K 1 ,/An72 5% 1720W M 201 3TAG | SP_TDI 1
R Q 1OK 1/\/\/\/2 5% 17 20W NF 20T FWPVR EN PCH »
R1493 100K LAANZ 5% 1720W M 201 op| oM USE MLB 1
5% 17 20W NF 20T
NOTE: GPI O70 pul | -up/ down on project-specific
R1450 10K 1,,n2 PCH A20GATE 1
R1455 1OK 1/\/\/\/2 5% 17 20W NF 20T PC"' RC‘ N L e
5% 17 20W NF 20T

SYNC MASTER=CLEAN X305 PEG SYNC DATE=02/18/ 201

"7 PCH GPI O M SC/ NCTF

d} Appl e I nc.
®

SCH_NUM>
NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI 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 COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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OVl T_TABLE
U1100
LYNXPO NT
MOBI LE
FCBGA
72 70 67 62 12 18 17 15 10 10 _PPLVO5_S0 (7 o 1)
VCC: 1.312 A Max, 130mA ldle Y26 VCcADACL_5| P45 CKPLUS_WAI VE=Pwr Ter n2Gnd
AN24 |E‘_3 vss| P43 VGA DAC Di sabl ed per SB
AA26 DG v1.0 (Table 12-18).
AD20 VCCADACBG3_3| M1 CKPLUS_WAI VE=Pwr Ter n2Gnd
AD22
ood - = PP1V5_S0 1112 13 15 17 10 52 64 67 69
AD26 VCCVRM _BB44 VCCVRM 183mA Max, 68mA ldle D
Yo 5 PP1V05_S0 10 14 15 17 10 42 62 07 70 72
~E1s 1 | vee z AN34 VCCl O 3629mA Max, 264mA Idle
2520 vea of | ANss
= PP3V3_SO Bifdilinnes
AE24 g R30 VCC3_3: 133mA Max, 3nA Idle
AE26 vees_3(| Rraz
AGLS z
AGR0 Y12
A2 pepsust| Y12 o e
e PP3V3_SUS 112 35 14 35 37 50 04 50 67
AI30 .
PLACE_NEAR=R1550. 1: 2. 54nm Rg‘sl?o PLACE_NEAR=U1100. U14: 2. 54nm VOCSUS3 3( @ VCCSL)SS_:; 261m ’\/BX, 6m 1dle
PPVOUT S5 PCH DCPSUSBYP 1 PPVOUT S5 PCH DCPSUSBYP_ R Ul4 |pcpsusBYP -
N THE0. 2 1% NENECR-W PTHEG: 2 i Powered in DeepSx
C1550 N N VHRYH=0- 2 mm 1/°20W NeERLEyHE0- 2 mm p 2 | AI26 o \c _—
Moox" 2 oepsusa([AI28 3 &
6.1837“ PP1V05_S0 10 14 15 17 10 42 62 07 70 72
CeRu 2 vea o AK20 [ voar o 3629mA Max, 264mA Idle
PP1V5_S0 1112 13 15 17 19 52 64 67 69
L AK26 { VCOVRM  183mA Max, 68mA I dle
veovRM( | AK28 T
PP1V5_S0 1132 13 15 17 19 52 64 67 69
P VCOVRM_BE22 [ vcovRM 183mA Max, 68mA I dle
I}
72 70 67 62 42 18 17 15 14 10 _PP1VO5_SO o voal o AKL8
VCCASW 670MA Max, 34mA Idle e - PP1V5_SO T
B2 < VOCVRM ANLL " vccvRM  183mA Max, 68mA Idle C
g
W24
Vis % vcal AK22
V20
Yoz | | vocasw LS
V24 AMRO
Y18 E AMR2
Y20 % vCal AP22
Y22 s AR22
AAL8 AT22
OM T_TABLE
UI1100 _—
LYNXPO NT
MOBI LE
FCBGA
o 00 61 50 17 15 14 15 12 3, _PPBV3_SUS (8 & 11) PP3V3_SUS L iz g3 15 17 50 00 a0 o7
VCCSUS3_3: 261mA Max, 6mA ldle R24 R20 VCCSUS3_3: 261mA Max, 6mA ldle
R26 veesusa_3( [ re2
Re8 | | vocsuss_s
26 vecpsws_3| AL6 PP3V3_S5 Bummwageaa
15 r’rA Max, 1mA Idle X
.||£VSS 8 DCPSST OUT SO P(:H DCPSST BYPASS=U1100. AA14: : 6. 35nm
: PRI
72 70 67 62 42 18 17 15 14 10 _PPLVOS5 SO W5 |vcousBpPLL = AE14 1 C1580
2?7mA Max, ??mA Idle & vos 3[ AF12 PP3V3_S0 R RIS B P 1UF
Bl REREE _PP3V3 SO L24 |vees_3 ([ Ac14 VCC3_3: 133mA Max, 3mA ldle =~ 7 “®®7 oo %é‘zM B
VCC3_3: 133mA Max, 3mA Idle © 402
270 07 62 42 10 37 15 14 10 _PPLVO5_SO o 8 Voo o U6 PP1V05_S0 P
VCCl O 3629mA Max, 264mA Idle V28 ] VCCl O 3629mA Max, 264mA Idle =
V30 | | vea o
Y30
g vocsusHDa| A26 PP1V5_S0 333 15 15 47 10 52 04 57 60
N5 locpsuss 10mA Max, 1A [dle
— vocsuss_a| Ke PP3V3_SUS 1z g3 s 17 0 0a 08 o7
: , PPVRT H 1112 19 70
T =~ LV-R= 234 v . vocrrd 20 VCCSUS3_3: 261mA Max, 6mA Idle
VCCVRM 183mA Max, 68mA |dle
., _PP1V05_S0 _PCH VCC CLK F AP45 |\oe E 6UA Max ( 3.0V, room tenperature)
P14 C1533: C1532 1 1 C1531 -
??mA Max, ??mA ldle ocrrTc(| P16 PPVOUT SO PCH DCPRTC BYPASS=U1100. P14: : 6. 35mm 0. 1UF —— 0. UF 4 1 J0F
72 70 67 62 42 18 17 15 14 10 _PPLVO5_S0O Y32 lvecoLk NN WRIFES 3 T 9T T T %
VCCCLK: 306mA Max, 89mA I|dle —— NeEKVhEYH=0- 2 mm el 2 cEi 2 2 ceRm
82 72 70 68 67 66 55 PP3I\/3 -SO ' M9 ’ 1 8:11%'9:0 402 402 402
suuRiBiiny ; NPASSSUILIO. 6, : 6. 35mm
VCCCLK3_3: 55mA Max, 11nmA [dle L29 5 AJ12 PP1V05_S0 101615 17 18 42 02 o7 70 T 20 _ D0 AR 638
o & v_ProC 1 O [ A4 | 4mA Max, 2mA Idle T ool L evpass=11108/%67 S
vee | | vecoLka_s 1
w2 315 vocsp) | ADL2 PP3V3_SUS 332 15 14 35 37 50 04 50 67
Va2 s 22mA Max, 1mA Idle
3 NOTE: Pin nanme is VCC but really is 3.3V
72 70 67 62 42 18 17 15 14 10 _PPLVOS5 SO AD34 P18 PP3V3_S0 S? %4 ig 4 S; 1920298 A
VCCCLK: 306mA Max, 89mA ldle voc([ P20 T ??mA Max, ??mA Idle SYNC VASTER=J15 REFERENCE SYNC DATE=12/ 18/ 201
AA30 e
AA32 L17 PP1V05_S0 10 14 15 17 10 42 02 67 70 72 PCH Power
\,ww[ VCCASW 670mA Max, 34mA |dle TR
7270 67 62 42 18 17 15 14 10 _PP1VO5_S0 AD35 R18 PP1V05_S0 10 14 15 17 18 42 62 67 70 72 Appl e Inc SCH ‘NUM>
VCCCLK VCCASW 670mA Max, 34mA ldle p . v
72 70 67 62 42 18 17 15 14 10 _PP1VO5_S0O A0 ® <E4 LABEL >
. AG32 -
VOCCLK: 306mA Max, 89mA I dl e y A0 PPIVE SO NOTI CE OF PROPRI ETARY PROPERTY:
AD36 g - %g %g 1947 19 92 64 67 69 THE | NFORMATI ON CONTAI NED HEREI N IS THE
AE30 % AK30 ggg[éﬁRMSO 183mA Max, 68mA | d eﬁﬁ 67 68 70 72 82 TﬁgppbggssmpigggngTpr FCLLCMII\G
AE32 £ vocs_3([Aks2 VCC3_3: 133mA Max, 3mA Idie 0 mEEER | KO TO REPRODUCE R OCPY 17 15 OF 118
- ’ 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
Current data from LPT EDS (doc #486708, Rev 1.0). T e o
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SYNC MASTER=J15 REFERENCE

SYNC DATE=12/18/ 201

TTILE

PCH Grounds

OM T_TABLE
AL34 U11o0 K39
AL38 L\’(vl\g(BITOL EN'I' L2
AL8 L44
AML4 FCBGA ML7
AVR4 (10 VOSFS b VB2
AVR6 N2
AVR8 N35
AMVBO N39
AVB2 N6
AML6 P22
AN36 P24
AN4O P26
ANA2 P28
ANB P30
AP13 P32
AP24 R12
AP31 R14
AP43 RL6
AR2 R2
AK16 R34
AT10 R38
AT15 R44
AT17 || vss VS| e
AT20 T43
AT26 u10
AT29 U16
AT36 u28
AT38 u34
D42 u38
AV13 w42
AV22 U6
AV24 V14
AV31 V16
AV33 V26
BB25 V43
AV40 we
AV6 Wi
AV Y14
F43 Y16
AY10 Y24
AY15 Y28
AY20 Y34
AY26 Y36
AY29 Y40
AY7 Y8
B11
B15
OM T_TABLE
AALE U100 B19
AA20 LYNXPO NT B23
AA22 N%GLAE B27
AA28 (11 OF 11) B31
AL Vss B35
AB12 B39
AB34 B7
AB38 BA40
AB8 BD11
AC2 BD15
ACA4 BD19
AD14 AY36
AD16 AT43
AD18 BD31
AD30 BD35
AD32 BD39
AD40 BD7
ADG D25
AD8 AV7
AE16 F15
AE28 F20
AF38 F29
AF8 | | VSS VSS| [F33
AGL6 BC16
AG2 D4
A6 3
AG28 38
AGA4 Ga4
AJ16 G
AJ18 HLO
AJ20 HL3
AJ22 HL7
AJ24 H22
AJ34 o4
AJ38 H26
AJ6 H31
AJ8 H36
AK14 H40
AK24 H7
AK43 K10
AK45 K15
AL12 K20
AL2 K29
BC22 K33
BB42 BC28

d} Appl e I nc.
®

T RTE—
<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
Il NOT TO REPRODUCE OR CCPY I T

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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6

4

Current

PCH VCCDSWB_3 BYPASS
(PCH 3. 3V DSW PWR)

613452 31 21 10 18 15 14 12 _PP3V3_S5
GRER N R
BYPASS=U1100. A16: 6

PCH VCCSPI BYPASS
(PCH 3.3V SPI PWR)
o oo on 50 17 35 10 15 12 33 _PP3VE_SUS

C170

BYPASS=U1100. AD12:

PCH VCCSUS3_3 BYPASS
(PCH 3. 3V SUSPEND PWR)

o 00 o0 50 17 15 10 30 12 33 [PPBVE_SUS
°/
oi 2
402
BYPASS=U1100. R20: : 6. 35mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND USB PWVR)
o oo on 50 17 35 10 13 12 33 _PP3VE_SUS

C17061
0. 1UF

: %
ot 2
402
BYPASS=U1100. R26: : 6. 35mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND RTC PVR)

o oo oa 50 17 35 10 15 12 33 _PP3V3_SUS
C1 710 8 i

b

&Léx’ 2
402

BYPASS=U1100. K8: : 6. 35mm

PCH VCCSUSHDA BYPASS
(PCH 3.3V/ 1.5V HDA PWR)
o0 67 00 52 10 17 15 13 33 3 -PPLVE_SO

C1710i
0.

data from LPT EDS (doc #486708, Rev 1.0).

PCH VCCCLK3_3 BYPASS
(PCH 3.3V CLK PWR)

w2920 515195388 _PP3V3_SO
R R

9 20 15 1
52 51 29 48 1

C1723

1 o

C1720iC1721 1l C17221
1 1UE - 1UE

S R wh e

1

BYPASS=U1100. g%g ASg— U? 85, ‘%\2{9 g_

PCH VCC3_3 BYPASS
(PCH 3. 3V HVCMOS PVR)

o 22 1270 99 01 5 15 PP3V3_S0O
9 38 28 27 36 23 43 3

UllooB‘VBXSS—U%?SF Us2: : 6. 35MI="

Cl7261
0.1UF

i 2

402

BYPASS=U1100. R30: : 6. 35mm

PCH VCC3_3 BYPASS
(PCH 3.3V GPI O LPC PYR)

o 22 1270 99 91 0 15 PP3V3_SO
9 38 28 27 36 23 43 3

C1728

gﬁw

BYPASS=U1100. AE14: : 6. 35mm

PCH VCC3_3 BYPASS
(PCH 3.3V USB2 PWR)

o 82 1270 98 01 0 55 PP3V3_SO
9 48 24 27 36 23 43 3

C1730
0. 1UF

1

‘ci%’z

402

BYPASS=U1100. L24: : 6. 35mm

PCH VCC3_3 BYPASS
(PCH 3.3V THERVAL PWR)

o 82 1270 98 91 9 15 PP3V3_SO
9 38 28 27 36 23 43 3

Cl732
0. 1UF

1

i 2

402

BYPASS=U1100. AK30: : 6. 35mm

PCH VCC BYPASS
(PCH 3.3V FUSE PVR)

o 22 1270 99 91 5 15 PP3V3_SO
9 38 28 27 36 23 43 3

2
BYPASS=U1100. P18: : 6. 35mm

PCH VCCVRM BYPASS
(PCH 1.5V VCCVRM PWR)

69 67 0a 52 10 17 15 13 13 13 _PPLVS_SO
68mA I dl e
69 67 04 52 10 17 15 13 313 13 _PPLVS_SO

69 67 64 52 19 17 15 13 12 11 _PPLVS_SO

o o7 oa 52 10 17 30 13 33 37 _PPLVS
o o7 o1 52 10 17 15 15 33 33 PPLV5

72 70

69 67 64 52 19 17 15 13 12

S0
S0
o o7 e 5210 17 15 13 33 33 _PPLV5_SO
3% %
o0 67 68 52 19 17 15 13 33 1y

Cl74
10

o

)

o
X I\,
oumcC_n

BYPASS=U1100. AF34: :

Ill Ill I Ill Ill I Ill

12. 7mm

1

2

PCH VCCASW BYPASS
(PCH 1.05V ME CORE PWR)
72 70 67 62 42 18 17 15 14 10 _PPLVO5_SO

1 C1751 LC1752
i

%ﬁ/
5™

670mMA Max, 34mA Idle
C1750 1
E —
X5R- CER%'%
PHABEAE AR A 580 B oo 4 B

CE_NEAR=U1100. V20: 2. 54mm _
Not docunent ed in EDS!

PCH VCC BYPASS
(PCH 1. 05V CORE PWR)
72 70 67 62 42 18 17 15 14 10 _PP1VO5 SO

C1758
1

Cl él 1C1756 1C1757
20% —— —T1— 0° - -1 %
SR Ths Thw b
BYPASS:UllO_O %1 12,
SYPASSTOLION: QQ%ASS_U%%SF%S‘UI%S&‘“AElB 6. 35Mmi-

PCH VCCI O BYPASS

(PCH 1.05V PCl e/ DM / SATA/ USB3 PWR)

72 70 67 62 42 18 17 15 14 10 _PP1VO5 SO

C17601
10

¥

Cl761

1C1762

::zgtggg =

N

b

C1763 LC1764

T%ﬁ«w

BYPA%% A]S]SOQ)lA}B]OB Q@-&s % ?881 AK22:

6. 35
BYPASS—Ull
PCH VCCUSBPLL BYPASS b0FR8s51 66 ko - 6. 35"'“ ?S&Vfc%\'i 2;21’“33 )
(PCH 1.05V USB2 PLL PWR) PP1VOE S0 VR
72 70 67 62 42 18 17 15 14 10 _PPLVOS5 SO 7270 o7 62 42 18 37 18 34 30
Cl770* C17761| C17771
e ST T
BYPASS=U1100. U35: : 6. 35mm 0 0
= BYPASS=U1100 ) . '
PCH VOC O BYPASS 5 0bR85:61 66 "Aaz0: < 6. 3sm |
(PCH 1.05V FDI PWR) =
72 70 67 62 42 18 17 15 14 10 _PPLVOS5 SO PCH VCCCLK BYPASS
(PCH 1.05V DI FFCLK PWR)
Cl7721 72 70 67 62 4z 18 17 15 14 10 _PPLVOS5 SO
1
85 V) 2 Cl7781
6 1UF
BYPASS=U1100. AN34: : 6. 35nm 8% VP >
= 0
PCH VCCl O BYPASS BYPASS=U1100. AD35: : 6. 35nm
(PCH 1. 05V USB2 PWR) =
72 70 67 62 42 18 17 15 14 10 _PPLVOS5 SO PCH VCCCLK BYPASS
(PCH 1. 05V DI FFCLK135 PWR)
Cl774 72 70 67 62 4z 18 17 15 14 10 _PPLVOS5_ SO
c;@;;‘ C1780 i
BYPASS=U1100. U30: : 6. 35mm gélé;{;/’z
= 702
PCH V_PRCC_| O BYPASS BYPASS=U1100. AD34: : 6. 35rm
(PCH 1. 05V CPU |/ F PWR) =
72 70 67 62 42 18 17 15 14 10 _PPLVOS5_ SO PCH VCCCLK BYPASS
(PCH 1. 05V SSC PWR)
72 70 67 62 4z 18 17 15 14 10 _PPLVOS5 SO
C17851: 1C1786 1C1787
1@5 - ? - g ot UF C17821
8 ¥ 8\/’ S 109 1E
4 So5M o \/’T
402
BYP; (0] 2 7
AE%P%]S %1%]08‘%%5-[%[;%80. AJ12:: 6. 35mm L BYPASSSULL00. AASO: : 6. 35mn7
CRI TI CAL
OM T_TABLE PCH CLK VCC BYPASS
(PCH 1. 05V CLK PLL PWR)
12 70 67 62 42 18 17 15 14 10 _PP1VO5_S0 RlZQO 4. 7UH 170NA- 0. 3210HM PPV05 S0 PCH VOC CLK'E
\ i M
??mA Max, ??mA ldle 2 V05 SO PCH VCC CLK R va0a VCLTA_I 4=
FobF NO_STUFF
C17901 1C1791
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 12}2’% igkgf
11350022 1 | RES FF, 0 OHV (0200HM MAX) , 2A, 0603 L1790 Bk 2 2 X5K

BYPATRALLER 105" Arab?: 6785

SYNC MASTER=J15 REFERENCE

15

SYNC DATE=12/18/ 201

TTILE

PCH DECOUPLI NG

d} Appl e I nc.
®

TG NOVEET r
| <SCH_NUM>| D
<EALABEL>
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8 7 6 5 4 3 2 1

Extra BPM Test poi nts wwies PPV o so cu - Merged (CPU PCH) M cro2- XDP 207 62 4210 17 15 10 10 _PPLVO5_SO
CRI TI CAL NOTE: This is not the standard XDP pi nout. XDP
XDP_BPM L<2>; TP1802 XDP_CONN Use with 921-0133 Adapter Flex to 75 72 10 s XDP_CPU_TDO R1820 51 1,,,2 S
XDP BPM L<3> 17-F8 72 70 67 62 42 18 17 15 14 10 __PP1VO5_S0O J1800 support chi pset debug. AR VRS- esmm «DP °
oD 3 TP1803 DF40RG- GODP- 0. 4V XDP_CPU_TCK R1823 51 » 1
- 1 ST- 7572 18 6 ; AAN .
e XDP_BPM L<4> TP1804 R1830 ] = - T28mm 5% 1720W MF 201
TP- P6 150 62 ) 61
s XDP_BPM L<5> 7 @, XDP
e X0P_EPM <6 [ D00 e e e XDB_CPUPCH TRST BRIB24 o1 2 A np 2,
75 6 pa PGTP1806 2 2 2l 00 1 - | = . B mm 5% 17 20W NF 20T
XDP_BPM L<7> ; XDP_CPU_PREQ L OBSEN_AQ -— 3 o OBSEN _C0 CPU CFG<17> ) ) =
76 —rBPEML L=/ 1p,y 75 72 6, | G — | 6 75
B, TP1807 . Sg XDP_ CPU PRDY L CRSEN A1 R gg 5 CRSEN 1 CPU CFG<16> %S v TDI and TMS are terninated in CPU. D
v 8| 7 T -
ole;
s o o CPU_CFG<0> OBSDATA_AQ —— 90012 o= OBSDATA_CO CPU_CFG<8> am:
o oy CPU_CFGe1> OBSDATA A1 — 5 06 1; -— OBSDATA C1 CPU_CFG<9> ame
o rmy—CPU_CFG<2> OBSDATA_A2 - 1° g g 15 e OBSDATA_C2 CPU_CFG<10> ame
772 o rmy—CPU_CFG<3> OBSDATA_A3 —>— 80 0l ot OBSDATA_C3 CPU_CFG<11> ame
20 19 -
ole;
s o rmy—XDP_BPM L<0> OBSEN B0 —>— 20012 ot OBSEN DO CPU _CFG<19> ame
- XDP_BPM L<1> OBSEN_B1 — 2 23 e OBSEN D1 CPU CFG<18> o
(ancs L =200 01— L <m
ole;
o rmy—CPU_CFGe4> OBSDATA_BO —— 220 01 _omp OBSDATA_DO CPU_CFG<12> ame
56 CPU_CFG<5> OBSDATA _B1 PEDGERE" 29 s OBSDATA_D1 CPU_CFG<13> -
(nns = =0 O = <m
«DP o rmy—CPU_CFG<6> OBSDATA B2 —— 310 0132 _omp COBSDATA_[? CPU_CFG<14> ame
e CPU PWRGD R1800 1K 1 B 7 o e CPU_CFG<7> OBSDATA B3 =30 025 omt OBSDATA_D3 CPU_CFG<15> ame
D" PrACE NEARED0500. F50: 2. 5amm V'V V" 55— T720w— W 20T 38 5 o137
XDP XDP_CPU_VCCST_PWRGD PWRGD HOOKQ T Dl ECHEPW | TPCL K/ HOOKA NG
an PM TN_L R1802 0 1 2 _ XDP_CPU_PWRBTN_L HOOK1 10 014 gm | TPCL K#t/ HOOKS NC
PLACE_NEAR=U5000. J3: 2. 54mm 5% 1/ 20W M- 0201 VCC_0BS_AB 4 Jlas VCC_0BS_CD XDP
XDP » @m—CPU_PVR DEBUG HOOK2 00 01%5 g RESET#/ HOOK6 XDP_CPURST L R1805 1K 1 2 _PLT RESET L 12 20 2172
77w 52 oy PM PCH SYS PWROK R1804 0 1app2 XDP_SYS_PWROK HOOK3 0017 DBR#/ HOOKZ XDP_DBRESET L o078 N B RN 500 %67 2. sam
5% ITI8W M-TF 402 50 5 o 49 NOTE: XDP_DBRESEF_E pul l ed-up to 3.3V on PCH Support Page
7772 1 60 aa 13Ery—SVBUS PCH DATA SDA —— 2001 o DO XDP_PCH_TDO am e
77 72 71 60 44 13 Ty SVBUS_PCH_CLK SCL R D EE Rl TRSTn XDP_TRST L
72 18 11 o XDP_PCH_TCK TCK1 - 90015 o DI XDP_PCH TDI o e 72
75 72 10 0 @ XDP_CPU_TCK TCKQ - 900 - VG XDP_PCH_TMB oo o1 50 72 C
60 59 XDP_PRESENT#
00 = CRI TI CAL
XDP XDP XDP XDP XDP 840
cgsloé 1 1|1Q%831 c&slog E e 64/ 63 s C1801 s C1806 DVNSLOEVK: 7 .
YT S B NS SZ’Z éj T &% T, &% XDP ERE G
1
CERV BT 2%-2#\’ CERV BT 51850847 Sont oR Sont oR —I- x®
L 4 3T B XDP_CPU_TDO ame e v
XDP_CPU_PRESENT L ORI TI CAL
840
DVN5LO6VK:- 7 )
SOT563
XDP VER 5 G
P-3 p—
sJd8T b XDP_CPUPCH TRST_L 16 72 5
| = T28mm VAKE_BASE=TRUE
CRITI CAL — XDP_CPUPCH TRST L 610 72 75
DVN5LO6VK- 7 s
. . XOP RS [ B
PCH XDP Si gnal s T Non- XDP Si gnal s iy
o Al 10 Rs) .
w» o XDP_DAO_USB_EXTA CC L R1890 s 1 2 USB_EXTA_OC L w“ CPU JTAG I sol ati on i g7 B XDP_CPU_TDI o
ws o XDP_DA2_SSD_PVR_EN RIB95 SHORT 1 \\a'2 SSD_PWR _EN oo 50 o PLACE_NERRETIS00. 557 28mm
1 m—XDP_DA3_CAVERA _PVR_EN R1893 SHORT 1 2 NONE NONE NONE 201 CAVERA PWR_EN 70 67 65 63 62 50 55 40 37 39 PPEV_S0 CRI Tl CAL
1 n—XDP_DB0_USB_EXTB_OC L R1894 SHORT 1 2 B EXTB L o 3492 31 21 19 17 13 14 12 _PP3V3_S5 842
1 - XDP_DB2 SD PWR EN R1896 SHORT 1 Az 2 SD_PWR EN ooy e DVN5LO6VK- 7 ) B
1 o XDP_DB3 SDCONN_STATE CHANGE L RI897 SHORT 1 ,aA2 00 "0 N %7 SDCONN_STATE CHANGE L rmzo XDP SeRE 5
+ o XDP_DCO_DP_AUXCH I SOL_L RI872 SHORT 1,pp2 o0 o o o DPAUXCHISOL L oy C18451 - ‘R1845 %
w0 _XDP_DC1_SATARDRVR _EN MAKE BASE-TRUE XDP_DCL_SATARDRVR EN prov . 1 0. 1Lé§ - VeC 25 g3 5 XDP_CPU TMB o e
w16 XDP_DC2_CDD_PWR EN_L TRE  — XDP_DC2_ODD_PVR EN L e w1 “or LR 2 L1845 o PLACE_NEARETTB00. 577 28mm
,Am XDP_DC3_JTAG | SP_TCK RI%?% SHORT 1 A A 2 JTAG | SP_TCK oo 20 b56Y 501891 2201
1 m@ XDP_DDO_SSD PCI E_SEL_L RI876 SHORT 1 \a\'A72 NONE NONETNONE"20T oo pCl E SEL L am = 7 o750 a1 10 y—ALL_SYS PWRGD 2|A I'> 4 XDP_JTAG CPU I SOL_L
20 10 14 (00T} XDP_DD1_M.B_RAMCFGL MAKE _BASE=TRUE  — XDP_DD1_M.B_RAMCFGL 14 18 20 NCx—L| N NAL5 s NG 20 sa PP1VO5__SUS
0 XDP_DD2_ENETSD CLKREQ L “TRUE  — XDP_DD2_ENETSD CLKREQ e @D
n@@ XDP_DD3_AP_CLKREQ L Rjgfg SHORT 1 A np 2 AP_CLKREQ L am = - o XDP
: . 2 10 XDP_PCH_TDO gﬁg) AN
PCH XDP Si gnal |sol ation Notes: ° —NEARE e - q
- - XDP
' Qut put’ non-XDP signals require pulls. L 51 =
"Qutput’ PCH XDP signals require pulls. e M;Pmmmx%csn%—mm—z’\/wl 5% T 20W MF 20T
XDP
R187x and R189x shoul d be placed where nwn XOP_PCH TN  RI862 51 _2napa 0
signal path needs to split between route = B : s eemm XDP °
fromPCH to J1850 and path to non- XDP XDP PCH TCK R1866 51 » N
signal destination (to mninize stub). e = = AB3TZ8mm 5% 17 20W MF 20T
Unused PCH XDP Si gnal s =
L@ XDP_DA1_USB_EXTC OC L ™ TP1810
TP-P6
- @o--XlR DBL_USE EXID OC L lT’F',"__F;stPlSll SYNC VASTER=J15 NLB SYNC DATE=10/ 31/ 201 A
gy XDP_ECO_HDD PWR EN > TP1812 T CPU & P XDP
TP-P6 ( H
e XDP_ECL_GPU_GOOD ‘c» TP1813 i as cpn ez
d} Appl e I nc. SCH_NUM>
®
NOTI CE OF PROPRI ETARY PROPERTY:
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PROPRI ETARY P ERTY _OF APPLE | NC.
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8 7 6 5 4 3 2 1
PCH Reset Button

s B ENREEY PP3V3_S0

51 49 48 47 46 45 4.

75 18 6 12 41 72 77

402
S| LK_PART=SYS RESET

PCH PWROK Gener ati on

a1 4 93 30 30 35 20 PP3VA2_GBH

neRs
L
BYPASS=U1950: : 5MM
»BBPETBEE _PP3V3 SO 1 C1950 — PM PCH PWROK oo 2 1072 7 VCCST ( 1. 05V SO) PWRGED
E s s 98.%1UF —PM PCH _PWROK oo 12 10 72 77
R1950* 2 ¥ NO STUFF WF: Do we need this? - " PP3V3 S5
2. %§ 402 R194Z)1 20Rj_g48 panByRyE o
%’{:Zlag‘év = 17280 $/%w  CKPLUS_WAI VESUNCONNECTED PI NS BDW SPRT
2 s TALYCICDBGT/ S505 ot M — - C%%%Q 1
72 67 58 41 1 ALL_SYS_ PWRGD 1 2 1 74LVC2G08GT/ S505 : pu—
% 41 10 [T 019537 PM SO PGOCD s 12 Sor8a3 RllEl)(49 X5R- A
s m—CPUVR_PGOOD 2l s ) U19503__ SYS PWROK R 1 2 PM PCH SYS PVROK o 1 10«1 72 77 6561
2 6, os PLACENEARCULIDD. AT A Mot 77 72 10 12 _PM_PCH PWROK 2|a 4 CPU_VCCST PWRGD oy =
4 Vios™ 1ls
£ CKPLUS_WAI VE=UNCONNECTED_PI NS NC 5 |ne
=
G\D
42 41 30 20 (TR SMC_DELAYED PWRGD % a
NOTE: ALL_SYS PWRGD nust renain |ow until at
|l east 5ms after all rails are valid.

PCH 33VMHz C ocks

R1955

o o> LPC_CLK33M SMC R _ 1025 2 LPC CLK33M SMNC
- T 115

M-

20.

ooy a1 77

ES

W

L)

R1959

o @M%%M:E—PN%UWH?\/\/ POH CLKSSM POLLN
] = N T6. 35mm

9
1/ 20W
2

(e}

ooy 1 77

27NE

PCH ME Di sable Strap
SySt em RTC POV\Br SOUI’ ce & 32kHZ / 25M_IZ CI OCk @ner at or PCH uses HDA SDO as a power-up strap. If low, ME functions normally.

If high, ME is disabled. This allows for full re-flashing of SPI ROM
. . . . SMC controls strap enable to allow in-field control of strap setting.
x% 8%2%@; (Sjgngf‘ge;o;g'r' rfaflf ﬁf‘-x%[_cg'l ‘r-cuit s 50 a3 12 5y 3 39 33 13 PPBVA2_G3H QL920 & 5V pul | -up allows circuit to work regardl ess of HDA vol t age.
— oy . S Coi n-Cel | : VBAT (300-ohm & 10uF RC)
VDDI O 25M C: Thunderbolt power rail for XTAL circuit. No Coin-Cel|: 3.42V G3Hot (no RC) 70 67 56 53 2 59 50 40 37 30 _PPSV._SO
NOTE: VDD _25M nust be powered if any VDDl O 25M x is po%azrz%dz. 1o 16 1r 15 10 o _PP3V3_S5

1
72 71 7

'R1920
Coi n-Cel | & G3Hot : 3. 42V G3Hot 100K
Coin-Cell & No G3Hot: 3.3V S5 3750w
No Coi n-Cel | : 3.3V S5 L5601
No bypass necessary

GreenCl k 25MHz POWer 2110 1817 15 15 PP3V3_S5

71770 67 66 64 61 3

VER 5
PP1V5_S0
SB XTAL POWEr  eo o7 s 52 10 17 15 13 13 11 _PP1V5_SO 00 67 84 52 19 4715 19 33 55
Canera XTAL Power * e _PP1V2_CAM XTALPCI EVDD " w0 9 3 SPI _DESCRI PTOR OVERRI DE
TBT XTAL Power 70 29 2 20 _PP3V3_TBTLC g B | VBAT and +V3.3A are ot (0
B internally ORed to w;ss lB'
NOTE: SLG3NB148A provides slow rising " " " " > create VDD _RTC_OUT. Kh
edge on 25MHZ_B when powered from C%‘glzué 1 C%gl%g 1 C%_ngUIZZ 1 C191%|2: 1 - VER 3 —
1.2v VDDl O F : B S — 010 — A u1900 +V3. 3A shoul d be first
. al con Ri dge al so 78 78 78 13% :
R : cErm 2 cErm 2 cErm 2 XoR 2 SLG3NB148CV avai | abl e ~3. 3V power W 177
conpl i cates VDD _25M power, forcing R =5 R 20558 TOEN 2™ s
} QIC_ to reduce VBAT draw.
at least S4. Both issues to be CRI'TI CAL SPI _DESCRI PTOR OVERRI DE_L
addressed in upcomi ng part 11 l\ioe 25MA  32.768K| 12 SYSCLK_CLK32K_RTC e B L L
(SLG3NB148C) . = S Vi cE_25M B
C1905 R1905 14 Ivi ce_25M C 25MA[ 9 g SYSCLK CLKZSM SB ____ rmymyuive SYNC_VASTER=J 15 REFERENCE SYNC DATE=12/ 18/ 201
12PF 25m B[ 8 SYSCLK_CLK25M CAMERA a7 76 amya -
2|1 . SYSCLK_CLK25M X2 1AD 2 . SYSCLK CLK25M X2 R o 2 |xe 25MCl 15 g  SYSCLK CLK25M TBT o = 7 Chi PS et Suppor t
5 CRIT| 1/ Tew NO STUFF - tx _ PPVRTC G3H - :
Y g 1905 i 1R1906 vaur[l g 4 For SB RTC Power Appl e Inc. <SCH_NuUwm=| D
0402 NC 3,255, 5\ sm lnl/\u/I b THRM
T XNC25. 000MHZ- 20PPM 12PF- 85C 3 i/%ew ~30\ pAD +C1910 S <E4LABEL>
0%29,3('):6 -‘V L4020 NEIE — :%L‘}Jﬁ'j NOTI CE OF PROPRI ETARY PROPERTY:
T IR L
I5“I/n NOTE: 30 PPM crystal required | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 19 OF 118
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7

6

4

3

2

Rl O

040
DWN5LB6VK- 7
SOT563

43 42 41 28 (OOT} SMC PME _S4_DARK L

SD Card Reader

6 00 05 47 543 43 19 30 35 PP3V3_S4
‘R2041
470K
5%
%//FQUW
R2040* 040 201
470K %N&oewg- 7
5 SOT563
V20WS VER 5 G
M
201, 2

VER 5
2

Support

PP3V3_S3

72 70 69 66 47 46 44 21 13

g8
L T

15 SDCONN_STATE _CHANGE L

To/ From PCH

Fl exi bl e
SD Card Reader

7772 69 20 13 (T} USB3_SD_D2R P

CRI TI CAL
U2030

TC7SZO8FEAPE
SOT665

2

1 l RI O SDCONN_STATE CHANGE L

I1/O Ali ases

is always USB3 in this inplenentaton.

— USB3 SD 2R P

13 20 69 72 77

USB3_SD_D2R N

77 72 69 20 13 (OO}

7772 69 20 13 [T USB3_SD R2D C P

— USB3 SD 2R N amiszoco 277
— USB3 SD R2D C P

13 20 69 72 77

77 72 69 20 13 ry—USB3_SD R2D C N

— USB3 SD R2D C N om0 00 72 7

Fl exi bl e
Must pull signal correctly even i
20 737958 % %5585 _PP3V3_S0

2
1
51 29 48 47 46 45 44 35 33

GS3 Connect or

I1/0 Configuration Strap

al ways USB or PCle

Support

DEVSLP not supported on LPT-H

From RI O Connect or

Yanu NG

72 71 69 12

| nverter

(Pull-Up on CPU Page)

Q01
DWN32D2LFB4
DFN1006H4- 3
SYM_VER_1

82 72 70 68
33 29 20 19 17 15 14

HDM HPD pul | - down

Fal con Ri dge Support

RR out put

2 70 68 67 68

is open-drain,

82 7.
33 29 20 19 17 15 14 13 12
52 51 49 48 47 46 45 44

2 _PP3V3_S0

no i sol ati on necessary

52 51 49 48 47 46 4

20 wrom nugfiiiE) PP3V3 SO
Fal con Ri dge JTAG | sol ati on cmon ] |:com3
Vi —— 0. 1UF
TBTLC can be on when SO is off, and vice-versa T %}Z’CE
s - . : - RM
I'sol ati on ensures no | eakage to RR or PCH TET_PVREN rust be high for JTAG Progranm ng SoT833 0201
U2060 supports I/ O s powered when VCC=0V 20 20 y—1BT_PVWR_EN a8 e JTAG TBT TCK mom 20
n
18 11 T JTAG | SP_TCK 2lg1 8
70 20 28 10 _PP3V3_TBTLC 13 TBT _PWR EN PCH 5 B 3 TBT PWR EN 20 28
o LPC PWRDWN L 6 A2 5 Y ==
pegemenye PP3V3 SO R na B2 &
BRiniily D
R201G:E>)JK1 11RO2K062 1I1Q()2K063 Fa
C2060: 5% g 5% 5% 3
0. 1UF —— @ 1/ 20W 1r2ow 1r2ow
0T Vi 201, ,201 5201
X5R- CERM 2 -4
020 U2060 Pul | -up val ues TBD
SN74AUP3Q07DQER
= X2SON
1 7
1 TR JTAG TBT_TMS PCH 1A ,@ 1Y JTAG TBT TMS oo 2
1 <o JTAG | SP_TDO 23y @, 3A 6 JTAG TBT_TDO am =
1 D JTAG | SP_TDI 312A l@ 2Y| 5 JTAG TBT_TDI oo 2
To/ From PCH @D To/ From RR
(Pull -ups on PCH page) " CRI TI CAL
%\@C NVASTER=J 15 REFERENCE SYNC DATE=01/ 14] 201
e T— -
Proj ect Chi pset Support
o
d} Appl e I nc. <SCH_NuUM=| D
® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:  [orompr———————
THE | NFORMATI ON CONTAI NED HEREI N | S THE <BRA'\O_'>
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Pl at f or m Reset

Connecti ons

RAM Confi guration Straps

M.B_RAMCFG3

M.B_RAMCFG2

XDP_DD1_M.B_RAMCFGL

Unbuf f er ed R2083
a0 2 r>-pRL T RESET L 1%2 SMC LRESET L @ -
1/ 160W
M- LF
402
%55 _PP3V3_SO Buf f er ed
CRI TI CAL
1 S Mgzavheicos R2885
4 PLT RST BUF L 1 2 SSD RESET L .
) U2083 NRKE BASE=TROE AN oD
2080 ; 'R2080 R2091 ik
1 100K 1 2 CAM PCl E RESET L oo
0.10F —— $ew N
i AL Wy Reges
302 1,\/\/\/2 AP_RESET L oo =
5%
1 R2887 Terew
= 1 2 402 TBT PCIE RESET L rymy 2
1/510/60W

RAMCFGL: L RAMCFRX2: L RAMCFG3: L
'R2011 R2012* |'R2013
1K 1K 1K

5% 5% 5%

1/ 20w 1/ 20W 1/ 20w

2%1 201, 2201

GPlOditch Preventi on

2

1




The circuit bel ow handl es CPU and VTT power during SO->S3->S0 transitions, as well
as isolating the CPU s SM DRAMRST# out put fromthe SO Dl MV when necessary.

| SOLATE_CPU_MEM L GPI O state during S3<->S0 transitions determ nes behavi or of signals.
VWHEN HI G+ CPU 1.5V remains 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.

CPUVDDQ EN = (I SOLATE_CPU MEM L + PM SLP_S3_ L) * PM SLP_S4_ L |\/EM SO " Pcm:)" f or CF)U

MEWTT EN = (I SOLATE CPU MEM L + PLT RST L) * PMSLP S3 L
MEM RESET_L = !| SOLATE_CPU_MEM L + CPU_MEM RESET_L PM_MEM_PWRGD pul | -up to CPU VTT rail is on CPU page
MRy Ly S22 S5 PM MEM
726907 man o 12 IRy PMSLP SA L s127s
CPUMVEM SO ‘rR2122 .
B
o105 5270 67 65 10 8 s _PPLV35 S3RS0 CPUDDR 10K CRITI CAL
10K SRR SRR AR ———— W D | @120
iow A o' = DVB53DOUV
e R2120 | =& |
2 27. 4K PM MEM PWRGD L 2|G
TEffly - PUDDOEN 8 i % .
e o0 _PEVD 83 Q105 ‘@120
CPUMEM SO DWN5LOBVK- 7 | 1248 MEMPVR DI V. ) @ S
| Soress \y,/ Dieszovv
R2101 KH SOT- 563 1
102& VER 3 — R2121° C2120 4
1/ 16w 43. 2K 0. 047UF ——
"ass , 2[6% s T 116w i
M-LF X5R- CERM 2
EBELCAY CPUVDDQ EN L 02, 0402
_._: Tl
ows 529 o, Lo, Q@105 s
sorses E ;! BABLOBVK- 7 =
VER 3 VRS
= t—
s[G” St; s X
14 [Ty SOLATE CPU MEM L PM SLP S3 L Mz e
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JEDEC 4. 20. 18 Unbuffered SODI MM Raw Card F spec recommends 36 Ohmtermto VIT for CS, CKE, ODT and 36 Chm for BA, A RAS, CAS, WVE
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no XW necessary.
NOTE: M RROR C3096 and C3098

LB 7

s/D
| sorse3
= ‘R3088
[ [ ver 3 330K
" oy
1S © G2 Max Vgs: 10V 2402

TBTBST_SHDN DI V

%\gﬁé 6VK-7

'R3087 3|
330K | sorses
?l%lﬁw -Di VER 3
240'2LF o
S Xgs
= SMC_DELAYED PVRGD gy 10 25 41 42
BATLOM | sol ati on

OGP

DFN1006H4- 3
SYM VER 3

SYNC DATE=06/24/ 201

SYNC MASTER=CLEAN X305

Pul | -up on RR page T -

e mm PMBATLONL O[T o TBT_BATLOW L Thunder bolt ©Mobil e Support
o — TBT BATLOW L nm: TG MUV b
B - i d} Appl e Inc. W

o <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
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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 COPY I T
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IV ALL RI GHTS RESERVED

30 OF 118

8 7 6 5 4 3 2




7

3V/ HV Power

V3P3 nust be S4 to support

MUX

wake from Thunderbolt devices.

PP3V3_S5

a _PP3V3_S4_ TBTAPWR

8 81 &l Noni nal M n Max
IV3P3 1100mA 1030mA 1200mA
xR T';g% 32801 3281 IHVSO  890mA  830mA  930mA (assunes 15V, 12W ni ni mum) C32201|
C%OOUF + 22L§E - Lo 1UF I HVS3 890mA  830mA  930mA (assunmes 3S, 9-12.6V, 7.5-11.7W Lg’;__ ©| S GNAL_MODEL=TBT MUX
20% 20% 71 17 18 X5R8§ 2 VDD
BeY: §A3¥ 2| xR 069%2})2 2 Oggiow PP3V3 S4 TBTAPVR ., G\D_VOI D=TRUE CR|_T| CAL
~BESM 19 vap3ouT| 18 N TH=0. Both C's) L U3220
20 )vers A Y 3277 1|2 = | L
70 22 20 _PPLSV TBT ) . ar( 2 PPSVIREY =4 TBTA » 7o o TBL A DZR Hel> 0. 470F | [ 2B » TBT A D2R C N<1> 7 |re. Te end 15 TBT A ClO SEL am=
15. 75V Max (e 1 i : 70 72 20 GO} C3276 1|2 » TBT_A_D2R C P<i> 8 g+ AUXI O EN_24_TBTDP_AUXI O EN
VOLTAGE=T5V - @zs 32
T C32851 1C3286 [1C3211 0. 47UF lé%év‘)‘( or pp P 6 TBT_A_DP_PWRDN 20
G215 |1 (3210 CRITI CAL 0.1l —— - JoUF o 1UF C3230 1 » DP_TBTPA_AUXCH N 1 . @
4= = Y*F U3210 gig,“; 2 T2 %Zi‘é,x R |2 2%2’ » gy DB _TBTPA AUXCH € N 0. 1UF |}< OR 5 . DP_TBTPA_AUXCH_P 2 |aox+  (1PY AUXIO| 22 TBT_A_D2R1_AUXDDC N 3 7
X5R- LRI 2 2 iy C[BZ:LQ:1,<‘-\1RG3 X5R- CER ERW X5 s 79 28 DP_TBTPA AUXCH C P &' I’rw—rb'v—l (1PD) AUXI O+ 22 TBT_A D2R1_AUXDDC P ; 1
16 |ENHVU FAULT. 0. 1UF Il xsR! SRy as $ $E¥Eﬁ DDC DA;A g DDC_DAT TBT: RX_1
o 00 o5 22 [y S4_PVR_EN 5 len I SET_v3p3 8 TBTAPWRSW | SET_V3P3 s phC_aLK
w 2 > IBL_A_HV_EN 11 v en ISET_sq 10 | TBTAPWRSW | SET_SO » @om—IBT_A_CONFI GL_BUF 16 |ca pEToUT  ca DET| 18 TBT A CONFI Gl _RC a
o m PMSLP S3 RL | 175 I SET_s39 TBTAPV\RSV%TSFI:J Pslssv TETIV: LY e DP TBTPA M. C Pe<i> C30232%U1F 2 - .. DP TBTPA M P<i> 11 |ops
G\D TR R32101 1R321-1 R3 79 28 (TR DP_TBTPA M._C N<1> C3233 1112 s DP_TBTPA M._N<1> 10 |pp. oPMo 19 DP_A LSX M._P<1> e
e Y 12v: see 6K 22.6K 36 0. 22UF! 387 5,37 bPMo[ 20 DP ALSX M _Nel> .4
SIS bel ow % 3% T ow NG = DB ALSTX e TBT: LSX_A R2P/ P2R (P/N)
28 (OO} LSRX (I PD) A
TBTAI ET 5012 25 2<R\/3P3>
. DP_TBTPA_HPD 12 17 TBT A HPD .
TBTAPWRSW | SET_SO0_R ° COn HPOOUT HP! s
- - GND_THVPAD
TBTHV: ;115\/1 1%'2_'\1/_'4'315\/ Single-fault protection S
Rgz 6}3< 25 BK requires two R's per HV of N
C 1% 1%2' I SET_Sx with CD3210.
e ow Single R on | SET_V3P3 OK.
2 =
<RHVS3> <RH\/SO> ILIM= 40000 / RISET -
For 12V systens:
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON =
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3210, R3213 TBTHV: P12V
118S0145 2 RES, ML FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3211, R3214 TBTHV: P12V
. CRTL S Thunder bol t Connector A
Noni nal Mn Max o FERR- 120- OHM 3A
I HVSO/ S3  1120mA  1090mA  1170mA (12W mi ni mum
Lo PP3V3RHV_S4 TBTAPWR F
0603 NECK-W DTH=0. TBTACONN 1 C
%:302109 1__ AV R3 122 01 NEGK W bIFE GND_VOl D=TRUE
: gé%z__ TBTACONN 20 RC 1 2 a V(0- 18. 9V) %:30210§ 1
G| [ a0y THDERIIE ugbw g7
1 1 X5R GH RV GND_VO D=TRUE
GND_VO D=TRUE ST ggwp CRI Tl CAL c32 %oth C's)
- CERM 1
Beth G ) 0402 TBT Dir  DP Dir oPDr TBT. DI . TBT A RPD P<0> 0. 22UF I'%EZ_%Y‘ TBL A R2D G P<0> am »
79 28 (O} TBT_A D2R P<0> O 47UF I—gzms?{nli—\ 2 TBT_A D2R C P<0> - - olo]<|mla J_ - pal " TBT A R2D N<O> C3271 1 TBT A R2D C N<O> am s
72 o IBT_A D2R N<0O> C3275 1|2 » TBT_A Dzeljo(\:/at?; —— - - alalalalg = hal TBT TX O 0. 22UF| ;gz 8,37
0. 47U0F | MR "R32941 1R3295 TBT: RX_ O SHELD PINS I TBTAC?\IN 7_C GND_VOI D=TRUE | GND_VQ D=TRUE
1K TR J3200 Ve REER LYY BiH=0: oo ‘&DET&’SE 1R3271
% i NDP- J44 7Y (0-18.9v) !
vz 20W B2lo wp FRT-TH awo g 7 go?"z%?v
2015 2201 B4 15 conFlglt  M_LANEOP o X5R- V) 2
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE | B6 O CONFl 2 M LANEONC 01 2201
B8 GN\D1 4
79 25 [T DP_TBTPA M__C P<3> C30272§U}: I—ég'zrmy—\ . DP_TBTPA M__P<3> P - B10 g sL\‘DiANEQ,p M,iLANElF‘g- B9 - - DP_A LSX M._P<1> , 4,
72 myDP_TBTPA ML_C N<3> (357§ 1 || 5 2 » DP_TBTPA_ M__N<3> -— - B12 | 5 v anesn M_LANEIN G| B1L - - DP_A LSX M._N<1> ., 5
'—”'znw—mv—'n ; ) B14 = a3 B13 )
0. 22UF I 5%’ 8251 TBT: Unused | B16 g fd;'jop M LANEZPg B15 TBT: LSX_R2P/ P2R (P/N)
mefo hucon wivenoley
O DP_PWR O
" PORT B G\D_VOI D=TRUE
Y, Bot h C‘ s)
SHI ELD PI NS C32
NN g 4” 22UF TBT_A R2D C P<1> 6 70
060|055 - o TBT A R2D P<i> 5737115 ' _TBT A RPD C N<1> e v
L - @ = TBT A R2D N<1> 6 22UF 55,
0 _1IBT_A D2R1_AUXDDC P 514- 0876 = TBT: TX 1 GND_VO D=TRUE | GND_VOI D=TRUE

o _IBT_A _HPD

79 31

TBT_A D2R1_AUXDDC N

e

TBT: RX_1

2 _IBT_A CONFIGL_RC

2 ¢} TBT_A _CONFI &_RC

R3252*
M

%
1/ 2@}@/
201,

702
2 gg CERM
'R3251 (32941 |1c3205 |'R3241 | %
M T50pE L L 330BE> ¢ 100K 1
20w 8T T, 8% %zow =
2401 036k 8561 5201

DP Source mnust pull
down HPD input with
greater than or equal
to 100K (DPv1. 1a).

Si nk HPD range:
High: 2.0 - 5.0V
Low. O - 0.8V

470k R's for
on AC-coupl ed signals.

ESD protection

SYNC MASTER=CLEAN X305

SYNC DATE=06/24/ 201

Thunder bol t

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N IS THE
PROPRI ETARY PROPERTY_ OF APP
THE POSESSOR AGREES TO THE FCLLCW NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

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

Cbnnector A
"<SCH_NUM>
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2

32 OF 118




7

3V/ HV Power

V3P3 nust be S4 to support

MUX

wake from Thunderbolt devices.

{317 _PP3V3 S5

19
86

2 _PP3V3_S4_ TBTBPWR

Nomi nal M n Max
IV3P3 1100mA 1030mA 1200mA
CR& l c33g0:| |:c33s1 IHVSO  890MA  830MA  930mA (assumes 15V, 12W nini mum C3320*
10 Lé!): P I /1UF | HVS3 890MA 830MA 930mA (assunmes 3S, 9-12.6V, 7.5-11.7W %_: ®| Sl GNAL_MODEL=TBT_MJX
20% —— —— 149 st-Sé 2 VDD
oggkyéiaéﬁ“fosR- 069%%?2 z 0§§-10Em PP3V3 sS4 TBTBPVR ., GND_VOI D=TRUE o1 CRILTI CAL
19 ) vap3ouT| 18 NECKS W DTH=0. C33(7|37ot h (; s) L CBL'{':IB_852(924
20 | )V3PS = ,—|1 HVQENZ4- COVBO
w0 PPISY TBT 1 T PRI, 18] BEVR » = T BL B _DZR Nel> 0. 47UF| [ BR%64T » TBT_B DPR C N<1> 7 b M W 15 TBT B o SEL am=
15. 75V Max t e v ETER| Vo REeR W 2 C3376 1|2 » TBT B D2R C P<1> 8 |rps AUXI O EN 24_TBTDP_AUXI O EN e
15 1 1 C:3310 C:3385 1 1 C:3386 1 C:3311 0. 47UF I é%ﬁ‘fw")\( Ff‘n DP_PI 6 TBT_B DP_ PWRDN Yan B
C§37 = Y= CRLTI CAL 0.1 — ——10UF  ——0Q, 1UF DP TBTPB AUXCH ¢ N —C3330 1 s DP_TBTPB_AUXCH N 1 aux
B e Us31o 2 T e g e 0. 1UF |'>‘< g » DP_TBTPB_AUXCH P 2 |axe 1Py A0 |23 TBT_B_D2RL_AUXDDC N o -
X5R- SE(E)%A 2 2 %85 CIBZJ#NAZ[R(P X5R- SEM Ty X5R s 70 20CETY DP_TBTPB_AUXCH C P C3331 1 (1PD) AUXI 0+ 22_TBT_B_D2R1_AUXDDC P ., 7
16 |ENHVU FAULT. 0. 1UF XSR-%E s2¢gry—DP_TBTPB_DDC DATA 4 _|pbc_DAT TBT: RX_1
of - DP_TBTPB K 5 |ooc oLk
o o5 o5 51 (D S4_PVR_EN 5 [en I SET_v3p3 8 TBTBPWRSW | SET_V3P3 >
% 2 my—TBT_B HV_EN 11 |y en ISeT_s0 10 | TBTBPWRSW | SET_S0 » conTBT_B_CONFI GL_BUF 16 |ca pETOUT  cA DET 18 TBT B CONFI Gl RC 0
o7 5 my—PM SLP_S3 R L 17 |so I SET_s3 9 TBTBPVRSW | SET_S3 _ e P TETPE M. C Pe<i> C30332%U1F 2 .. DP TBTPB M P<i> 11 |ops
wo T TBTHV: P15V | | TBTHV: P15V D 5 TBTPB MG Ne1> ; 2 » DP_TBTPB_M.__N<1> 10 |op.
5y : R3310' ['R3311 R331 m C3333 1|2 pPMoH 19 DP B LSX M _P<1> e
NEEERE tav. See CBK 4 5 226K 36, BK 0. 22UF! [ 387 §.3Y TBT B LSTX 1t o (1py  DMO[2 DP BLSXM N> ...,
elow =9 3% Sow ‘éow - TBT_B_LSRX 15 o (1 pD) TBT: LSX_A R2P/ P2R (P/ N)
201, 2201 22 fes
TBTB ET. R <RV3P3> DP_TBTPB_HPD 12 |vppour wpo 17 TBT B HPD 5
TBTBPWRSW | SET_S0_R =
N N GND_THVPAD
TBT%glls,o\,/l 1%5'\1/_'4'315\/ Single-fault protection P
55 6K 25 8K requires two R's per HV N
'21% 1%2' I SET_Sx with CD3210.
e ow Single R on | SET_V3P3 OK.
2 =
<RHVS3> <RH\/SO> ILIM= 40000 / RISET =
For 12V systens:
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON =
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3310, R3313 TBTHV: P12V
118S0145 2 RES, ML FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3311, R3314 TBTHV: P12V
: 1, , CRITI CAL
e LT Thunder bolt Connector B
I HVSO/ S3  1120mA 1090mA 1170mA (12W ni ni mum - 120-
YY) PP3V3RHV_S4_ TBTBPWR F
0603 N DTH=0.
B TBTBOONN 1_C
G300:| e R3301 N W o ae
gé%z__ TBTBCONN 20 RC 1 2 a V(0- 18. 9V) %:30310§ 1
R- - .
a0 3301 VPR 1 gbw e
= 3 1UF 36 XSR GHRY G\D_VOI D=TRUE
GND_VO D=TRUE Rl 2’ Both Cs)
2 9% cerv CRI TI CAL A
Beth G ) 402 TBT Dir DP D DP Dir TBT Dif  1oT B ROD P<O> 4”303 22UF I—WR vL_TBT B R2D G P<0> mus
o 2 oy IBT_B_D2R P<0> o 47UF W » TBT _B_D2R C P<0> - - J_ - - TBT B RoD NSO~ 3371 1] TBT_B R2D_C N<O> grmw v
SR-T al aal o . 79
o gn1BL B D2R N<O> C3375 1|2 « TBT_B D2R C N<C> - - B|3|8|8)3 = T BT _TX 0 5. 220F I BV
A GND_VO D=TRUE GND_VO D=TRUE .
0. 47UF ! | EERW X5 T R33941 IR3395 TBT: RX_0O / SHI EL2I: PINS ~ TBTBC?\'N 7 C P vey— GD_VO D-TRUE | GND VOl D=TRUE
4 R3 J3200 ValTAGESTS, oV 1 'R3371
o o VDP- J44 (0-18.9V) C3306
1/ 2, ow 2 i g;OK
201 201 O HPD GNDO o %, Sow
2 2 M S conlar M_LANEOP X5R- 2
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE | A6 O CONFl 2 M__LANEON P 01 2201
A8 GN\DL A
o a2 o t
79 25 [T DP_TBTPB_M__C P<3> C30372§U}: I—ég'zrﬁy—\ . DP_TBTPB _M__P<3> P - ALO | 5 M. LANE3P M._LANEIP o | A9 - - DP_ B LSX M._P<1> ,, 5,
o DP_TBIPB M._C N<3> 3379 1 » » DP_TBTPB_M__N<3> -— - A2 [ 5 U anean M_LAREIN G | ALL - - DP B LSX M_N<1> ., ,
Al4 — A13
0. 220UF | 8% 8537 TBT: Unused | D MiLAﬁ;gig LS TBT: LSX_R2P/ P2R (P/N)
ALB | 5 AUX CHN  ML_LANE2N o | AL7
2201 5 pp_PuR RETURN o | ALS
PORT A GND_VQ D=TRUE
SHI ELD PI NS J C33(7801 h C s)
FIEIE 4| TBT_B_R2D C P<i> 20 70
3|35 |33 5|3 - e TBT B R2D P<1> YL RITE TBT B _R2D C N<I> ¢rmuo o
L - e TBT B RoD N<i> o 22UF 5T,
o TBT_B DPR1_AUXDDC P - 514-0876 = TBT: TX 1 GND_VOI D-TRUE | GND_Val D=TRUE
93 IBT_B D2R1_AUXDDC N - 14R§03K73
TBT: RX_1 [row
. _TBT_B_HPD . [
2
» _IBT B CONFI GL_RC JiC3302 DP Source mnust pull
TBT B CONFI G2 RC /OlUF down HPD input with )
2 o} > gg greater than or equal 470k R's for ESD protection
GCERM 0 100K (DPv1. la). on AC-coupl ed signal s.
R3352!| |'R3351 (3394: |1C3395 |'R3341 | %0t ( ) 1
1’0\/4 %‘M 330PF —— ——330PF %‘%OK = Si nk HPD range:
% —— —— 100 =
y Zﬁw 20W 1897 2 1Y g H gh: 2.0 - 5.0V
2012|2201 036% 8551 2201 Low. O - 0.8V

SYNC MASTER=CLEAN X305

SYNC DATE=06/24/ 201

Thunder bolt Connector B

D =ra A

<SCH_NUM>
"<EALABEL >

d} Appl e I nc.
®
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DDC Cr ossbar

Only necessary on dual -port hosts.

On single-port hosts alias TBTPA DDC t o TBTSNKO_DDC.
NI

EVER SEND AUXCH THROUGH CROSSBAR!

- my_TBT_DDC XBAR EN L_|

Second

a2 20 (TR TBT_B HV_EN

TBT Port

syl EHEREE PP3V3 SO S| GNAL_MODEL=DDC_XBAR_MUX
3 1 C3480 1 1
R3400" L goiF Rz | BB
100K g8 205 o6 6
4% > 2 &2 20w 20w
M:Ztoz u3400 402 » 201 2201
2 .
16 ENATS3D§:]N0224 R3451* R3453: 2.2k pull-ups are required by PCH
CRITI CAL 20 2. 2& 2. 2& to indicate active display interface.
” DP_TBTPA DDC CLK 1Nar OUTAL+ 1/ 20W 1/ 20W . .
31@ DPF TBTPA DDC DATA 2|\ QUraL. |19 M M DP++ spec viol ation, should renove!
— ouTA+| 18 DP_TBTSNKL DDC CLK e
autao. [ 17 DP_TBTSNK1_DDC DATA gy 12
14 SAl SA 15
10 | eng
2 I DP_TBTPB DDC CLK 3 |ine+ outBL+| 8
=B DP_TBTPB DDC DATA 4 11 ne- ouUTB1-
ouUTBo+| 8 DP_TBTSNKO_DDC CLK e
outgo- | 2 DP_TBTSNKO_DDC DATA & i
TBT_DDC XBAR EN 12 |sp §9 seo 11
8 =
SAI/SBI = 1: INA == OUTAO, INB == OUTBO | «
SAI/SBI = 0: INA == QUTBO, |NB == OUTAO

HV Boost Enabl e

TBTBST_PWREN L a0

omsL B

SOT563
VER 3

X
K

ol T3 o

2|G

SYNC MASTER=J15 REFERENCE

SYNC DATE=11/16/201

TTILE

DDC Cr ossbar

d} Appl e I nc.
®

T RTE—
<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 THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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P4576°

PART NUMBER DESCRI PTI ON

REFERENCE DES CRI Tl CAL BOM OPTI ON

117S0201 RES, 00HM 020

1 L35[0, L3571, L3573, L3574

C3531
1(YYY 2 = PCEAP RDPI_P 1I PClE_AP_R2D C P
10% 16V 0402 X7R- CERM 15550367
0. 6N/ - O'o]ilalﬁ 0.85A PLA(IJ\EER:JSSDl 5:2.54Mm L3504
| NOSTUFF NOSTUFF - FERR- 120- OHM 3A
4 831%10 1C3571 = PP3V3 W AN 1YY Y L2 ,PP3V3 WAN F .
o 18% A UF NECK—W.DTHEG. 3 hm 0603 N TES. 58
2 XS\FQ CERM 3 %“ NGS5 5y NeEKSVEY
0201 T 536, CERM C§5122 1 C§512_;]:_ 1
[3571 T i
1 C3530 e e .2 s 2 O 2| mrce ez 1.2 s
1(YYY )2 =.PCE AP RD PlI_N 1lzg]EPC|EAPRZDCNm,m 3.3V TI WLAN Swi tch
10% 16V 0402 X7R- CERM
FlL_EVENT dem <2 = 2 0. 6NH+/ - 0. 1N 0. 85A LA 3501 42 S0 Par t TPS22924C 1
NOSTUFF OM T_TABLE NOSTL7JFF Type Load Switch =
1
f— }UF 1 CB}SUFB R(on) 18.5 nthm Typ
% T 18 @2.5V | 25.8 nohm Max W.AN_SW TI
° ® 6o U3550
CURRENT SENSE TPS22924
T_TABLE s PP3V3 W.AN R AL csP A2 PP3V3_S5 12 14 15 17 18 19 21 31 32 34
L3873 TR BT T ot e | Mour vinez ?
1Y L2 PCl E_AP_D2R P oo = VOLTAGE=3. 3V CRI TI CAL
2 POLE AP R2D P C% 9||‘-1+/ 0. 1NH-0 85A JiNOSTUFF Max Current = 2A (85C) 0 (e7] PM WAN_EN 56 a1 o7
- PCLE_AP_R2D_N L §2RE C35u7FS —
2 gg} NOSTUFF 2 gg} v
CRI Tl CAL —|— rN— Coe7a T 63615 . 1
85&3;2% Loy e L 3.3V SIL WLAN Swi tch
F-RT- S| l c%f’}'g” 0. ANH-0. 85A TI\?OQDUFUFZ Ao Par t SLGEAP1443V PP3V3_S5 T
19 1 1 H
O— o G T_TABLE G377 Type Load Switch WLAN_SW S| Lo
— . > i(%/ NOSTUF > i(%/ R(on) 17 nChm Typ VD
ol vz POE AP_D2R Bl _P To TooCER"" @2.5v |19 nohm Max u3551
3 2 PCLE_AP_D2R Pl _ SLGEAP1443V
g ) - I3Té&L J:‘ I RP(R-I- PM W.AN CAP 7 |cap TOFN 3
of2 - %0- oD s 8- 2a V\LAN_CS:\éV 534_) L|:'> i e PMWANEN 2 |oy CRTICAL { PP3V3_ WAN R 4 o
g 7 - 2 PCI E_CLK100M AP_CONN N 1YY Y L4 PClE CLKIOOM AP_N am s 4700@% GND
s 4
O = —_— 2 |
20
ot 772 PCI E_CLK100M AP_CONN P 2 (Y'Y Y3 PClE CLKIOOM AP P am ! l
o - 1 L
fe 11 - PLACE_NEAR=J3501. 7: 2. 54M BL UET H - -
12
o (00]
= L
ol - PCl E_WAKE_L 12 20 72 77 NO XNET GONNEGTI ONCTRUE " Lswmn
o m pe oD = = oo gy PPAVE S4 510
STe — 0z USB BT _CONN N 1C3510  DFNIOOGHA-S
ol > s - USB_BT_CONN P - — OOVUF -
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GND_VQ D=TRUE CRI TI CAL |2 2 CRI Tl CAL
D4612 D4613
ESD112- B1- 02ELS ESD112- B1- 02ELS
0201- THI CKSTNCL 0201- THI CKSTNCL
1 1
= SYNC VASTER=J15 M_B SYNC DATE=10/ 31/ 201

TTILE

USB 3. 0 CONNECTORS

O .
d} Appl e | nc. <SCH_NUM>| D
® <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY Pl ERTY_OF _APPLE | NC,
THE POSESSCR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 46 OF 118
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED

8 7 6 5 4 3 2




8 7 6 5 4 3 2 1
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72 s TPAD_A THRMIRI P_L 25_00 TS TPAD VBUS EN 1 CA809 Ygtw 72 3 \\5_KBDB 21
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72434200 SMC_LI D NCx—331 6 O 32 X\MS()]_ PLACE NEAR=J4801. 26: 2MM R4814 = W5 KBD12 1716 _—
72 7045 % PPVI N_Sg_TPAD 35[0 NC 113 72 3 \S_KBDI13 16
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i T T 3% = P RREER W BFAEE 3 T 0402-LF 502 = 25 WS KBD21 DY
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BYPASS=U4850. 100.45.85 mm 1 NP - WS _CONTROL_KBD 1o
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- - 2o LOXP2 INT L AJinr  vescA  Po_o[ AL 7o WS KBD5
B o5 Po_1| & 2 20 W5_KBD6
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| O EXPANDER / KEYBOARD | NTERFACE S A R, B
Po_7| D212 WB_KBDI18
E3 ... WS KBDI19
P1_0| 3
P11l B4 0 W5 KBDIO PP3V3 5S4 20 24 93 49 42 43 45 47 05 o0
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X249 BOOST UVP TRI P
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RA964 X249: BOOST
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) . 405" X249: BODST
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13. 5V (di vi der
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1 Cétl%go X249: BOOST
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CRI TI CAL 4 s
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s LW331 R4969
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o
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NOTE: Unused pins have "SMC_Pxx" names. Unused

pins designed as

outputs can be left floating,

those designated as inputs require pull-ups

57 56 50 44 43 42 39 38
72 70 &

C5002 1
1UF

us000
LMAFSXAH5BB
77 13®I—PCAD<O>—“L3LPOJADJ (1 8§A2) E2 SMC_CPUPKG VSENSE 43 46
@y LPC AD<1> 000000000 00000000 ey Al3lPooADL | EL e SMC CPUPKG ISENSE =~~~ mwsse
i@y LPC AD<2> 0000000000000 ey Cl2llpcoAnz OM T_TABLE F2 e SMC_TPAD | SENSE am «
@y LPC AD<3> 0000 gy Dlllipooams Fl_ qm SMC _DCI N_VSENSE M s
77 19 [T LPC CLK33M SMC - 121 PCOCLK B3 SMC_DCI N _| SENSE 43 a5
7 13 T LPC FRAME L - D12+l PCOFRANE* A3 SMC_PBUS_VSENSE 43 45
20 SMC LRESET L - G%LPO)RESEF* B4 SMC_SSD_| SENSE 43 46
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14 @M&_L—‘_Fug LPCOSCI * B6 P1V. M_| SENSE 43 a6
1 @ SMC WAKE _SCI _ L - B12 |pks A6 SMC_CPUDDR | SENSE 43 a7
C1 - SMC_LCDPANEL | SENSE am =+
oy SMBUS SMC 0 SO SCL () qug E0Ji2c0osaL 7] SMC_OTHERSV_HI _| SENSE 43 45
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5B NC SMBUS_SMC 4_ASE_SDA (D) iy M || 2casDA B8 P SMC _X87_| SENSE am
57 56 41CBY SMBUS _SMC 5_G3_SCL (D) gy VI 2C5SCL ; SMC_TBT_| SENSE am «
s7seaq@ySVMBUS SMC 5 G3 SDA (i gy Mli2csspA
K2 o CPU_PROCHOT L 6 42 58 75
0T} SMC _FAN O_CTL L1 [PVB/ FANOPWD K1 - SMC VCCI O CPU DI V2 ,, <
40 SMC_FAN O_TACH - =13 [PM7/ FANOTACHO -pL2 SMC _S5_PWRGD VIN .,
w5 m SMC FAN 1_CTL & CLL |PK6/ FANOPWL | L1 - SPI _DESCRI PTOR OVERRI DE L o 19 w2
> SMC_FAN_1_TACH o "2 |PK7/ FANOTACHL  T3OCPL/PUS/C2-| S5 gu CPU CATERR L ams
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oo NC HISIDE ISENSE OC 4 |po/ FANOPWE F11 SMC_DEBUGPRT_RX_L % 4270
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s - SMC_PME_S4 WAKE L -0 lPP2/ 1 RQLLB SsI1FSS/ PR3 K10 g SPI_SMC CS L o s
20 20 TR SMC PME _S4_ DARK L - 312 |pp3/ 1 RQL1O L9 - S5_PWRGD am e o
o 12 T} SMC_S4_WAKESRC EN * J13 |PP4/ | RQL20 K9 - PM PCH SYS PWROK Qa2 1819 72 77
LS |PP5/ | RQL21
oD SMCACTUATOR ENL " lereirarze wrocoPo) pod| K7 SMC_DEBUGPRT_EN_L .
w25 [y SMC LI D - K6 |pp7/ 1 RQL23 WoocP1/ PG L7 e  NC SYS GFX OVERTEMP ~ +mw
» D SMC_PCH SUSWARN L * D4 |pQo/ | RQL24 Wr2ccPo/ PHo|_K3 - ALL_SYS_PWRGD QI 28 19 58 67 72
o —SMB_INT_L - E4 IpQ1/ | RQL25 Wr20cP1/ PHL| K4 - SMC_THRMIRI P oo 2
a3 a2 @M‘_FSP@H RQ126
 y—G3_PONERON L - NS IPQe/ | RQL27 WF3CCPo/ PH4| I3 - PM PWRBTN L oo 2 16 77
212 ey PM SLP_S3_ L - P/ I RQL28 Wi3CcCPL/ PHSL HA g (o PM SYSRST L o 2 1072 77
2y EM SLP_S4 L - PGB/ | RQL29 Wr4CcPo/ PHe|_H3 NC MEM EVENT_L .
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NOTE: SMS Interrupt can be active high or low rename net accordingly

If SV interrupt is not used, pull up to SMC rail
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SMC Reset "Button",

Super vi sor

& AVREF Supply

R5127 SMC12 PECI SUPPORT
PP3V42 G3H 1 /\/\/\/2 PP3V42 G3H SMC SPVSR
5% i 127 MIREWENES T 05 S0
1/16W VOLTAGE=3. 42V PP1V05 10 14 15 17 18 42 62 67 70 72
ey ™12 ‘R5100
T2 g3 %"QOK CRI TI CAL
35 NO STUFF /20w 130
50 44 43 42 41 39 39 35 19 2201 )IV\BZ%LFM '23
DFN1006H4-3 | Kh
Mac M ni: 5V Cf) ™ SYM_VER 2 —
Mobi l es: 3.42Vv 0. 47UF V+ VIN
A U5110 s
CERM 3R VREF- 3. 3V- VDET- 3. 0V
DFN
39 [—SMC TPAD RST L SgMRL* (1PUSNO903049  RESET*|y® ¢ SMC RESET L oD 1 50 57 72
ONOFF L )
72 a2 a1 a0 [ED—SME M2 (P PP3V3 S5 AVREF SMC 41 7 75 55 41 o @y CPU PROCHOT L
4 CRI TI CAL 8 ™M N_LTNE_W DTH=0. 4 rm
SMC MANUAL RST L DELAY REFQUT] M N_NECK_W DTH=0. 1 nm
VOLTAGE=3. 3V
out a0 v
R5101 101 1 ~
% %5010UF —4 C5125 * 1 C5126
% ow 10% —— 10uF —— —— 0. 01UF
M- LF 10 20% —T— —T— 10%
2603 oR Gt %idr 2 2 38Rk cerw
Sl LK_PART=SMC_RST 603 0201 R5134
PLACE_SI DE=BOTTOM GN\D_SMC_AVSS a1 45 46 a7 1 ’\/\/\/2 CPU_PECI 6 14 75
M NNEGCW BTH-0. 1 1 5% Fronf To CPU/ PCH
MR1* and MR2* nust both be low to cause rmanual reset. Votracesov o1 m To SMC 1/’\%9W
Used on nobiles to support SMC reset via keyboard. 201

NOTE: Internal pull-ups are

to VIN, not V+.

Debug Power "Buttons"
o SMC ONOFF L [Ty 0 41 42 72
am T am T
R5116* 'R5115
PLACE_S| DE=TGP 0 0 PLACE_SI DE=BOTTOM

% N

1/ 10w 1/ 10W

s Tt
603 2 2 603

SI LK_PART=PWR_BTN

SI LK_PART=PWR_BTN

72 70 67 62 42 18 17 15 14 10 _PP1VO5 SO

77 14 (OOT} PM THRMIRIP L R

- 'R5197
1 1 100K
SMC Crystal Circuit 1%
1720w
Ve
2 R5112
R25£|1.é|.0  SMC_VCOI O CPU DI V2 2 [m>—PM CLK32K SUSCLK R 1A%% 2 swvC akazk oD =
o SMEAL A Kz S XA R PHACENEAREOE00. Yo 28 56 50 44 43 42 41 39 38 35 19 _PP3V42 G3H
Y . 1/ Zow BRTEY
156w CRITI CAL R5196 i
i 5110 TnoK 67 66 65 47 45 43 49 39 34 20 __PP3V3 S4
201 1% 72 71 % 8
3.2X2. 5M SM 1 p 120w
SMC_EXTAL 2000 13IOF:P'3V‘- 1oPF89e 2% 45 a1 20 20 _SMC_PME_S4 DARK L R5169 100K 1,an 2
: = 72 42 a1 30 _SMC_ONOFF L R5170 10K IAANZ S% zow w201
O = 4 _G3 PONERON L R5172 10K 1 z\pp72 o0 VEW W
72 43 a1 39 _SMC LI D R5171 100K . p 5% deow w201
L0 22 LBt o« QCPU THRMIRLP 3v3 A
= 12PF — 12PF a _SMC TX L R5173 10K LAANZ
s 3 o & CRI Tl CAL s _SMC RX L RE174 100K 4 Ap\z o0 Toow W 2ot )
S 2 Say 158° oM THRVIRI P B L YT REI75 2o s NANS 5T e
M\/BT39§4LP-7 - - 76 a1 3 _SMC_DEBUGPRT RX_L R5176 20K LAANZ 5% 1720w W 201
' OFNI006-5 R5158 2 %0 _SMC TVB RE177 10K i \an/e o VoW e i) |
J_ 2 1%-/\3{/(2 PM THRMIRI P L 41 _SMC TDO RB178 10K 1 g\\'A/2 ¢ V20w W wr[
L @ 6 14 75 a iNC TDI QS 79 10K 1 2 5% 1/ 20W M 201
= uBw 72 50 a1 _SMC TCK R5180 10K mz S MW W 200 ]
SMC USB CLOCK REQUI RE THESE CRYSTAL VALUES: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 MZ M . _SMC Bl L BUTTON L R5181 10K VNS LA
57 56 43 41 _SMC BC ACOK R5187 470K IAANZ S% izow M 201
41 _SMC S5 PWRGD VI N R5192 100K LAANA2 oo weow W Eor) ]
a1 _SMB INT L R5193 10K IAANZ S% izow W or] ]
42 a1 _CPU THRMIRI P_3V3 R5194 100K LAANZ S% Meow w201
41 10 _SPI_DESCRI PTOR OVERRI DE L neemer R5195 10K IAAAZ R
5% 1/ 20W M 201
SMC_THRMIRI P R5186 10K 1 2
o NN 5w o1
41 30 20 19 _SMC_DELAYED PWRGD R5191 100K IAANZ
67 61 41 _SMC PM G2 EN R5198 100K IAANAZ S% teow w201
41 12 _SMC_ADAPTER EN R5185 10K IAANZ s% 1zow w201
67 a1 _SMC S4 WAKESRC EN R5190 100K IAANZ 5% zow w201
5% 1/ 20W MF 201 J_
72 3 _PP3V3 WAN
72 a1 30 _WFI_EVENT L R5189 10K 1 2

S

5% 1/ 20W MF 201

SYNC DATE=06/24/ 201

SMC Shared Support
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<)

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 COPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED

SYNC MASTER=CLEAN X305

TTILE

51 OF 118

8 7 6 5 4 3 2




57 56 43 a2 1 _SMC_BC ACOK

— SMC_BC_ACOK

41 42 43 56 57

v NC HI SIDE | SENSE OC — NC HI SI DE | SENSE OC 4 « P
T e e R BASESTROE. NO_TESTSTRUE

w6 a3 m _SMC_CPUPKG VSENSE
w6 a3 m _SMC_CPUPKG | SENSE
46 42 1 _SMC_TPAD_| SENSE

— SMC CPUPKG VSENSE

— SMC_CPUPKG | SENSE

s a3 _SMC_DCI N_VSENSE
s a3 _SMC_DCI N_| SENSE
s a3 . _SMC_PBUS VSENSE
46 a3 2 _SMC_SSD | SENSE

— SMC DCI N_VSENSE

— SMC DCI N | SENSE

— SMC PBUS VSENSE
— SMC_SSD | SENSE

— SMC_TPAD | SENSE
= TRRE BASESTRUE ~— —

a1 43 46 a3 a1

a1 43 46

a1 43 46 a3 a1

a1 43 45 a3 a1

NC SMC SYS LED

NC MEM EVENT_L

— NC SMC SYS LED a1 43
— MAKE_BASE=TRUE NO_TEST=TRUE

NC I R RX QUT RC

— NC MEM EVENT L a1 a3
— WARE_BASE=TRUE NO_TEST=TRUE

— NC IR RX OQUT _RC a1 4
= VARE BASE= TRUE NO TEST=TRUE

NC _SYS _TDM ONEW RE

— NC SYS TDM ONEW RE ., .5
— = ) TEST=TRUE

a1 a3 45 s NC SYS GFX THROTTLE L NC SYS_GFEX THROITLE L a4
— e —— ARE_BASESTRUE NO_TESI=TRUE

a1 43 45 aa NC SYS GEX OVERTEMP — NC SYS GEX OVERTEMP ., .
— e — ARE_BASESTRUE NO_TEST=TRUE

a1 43 46

s s 1 _SMC_CHGR BVON ISENSE; SMC_CHGR BMON | SENSE 4: 4 45

wnn SMC CPUHI ISENSE - SME CPU HL ISENSE . .

wmn SMC OTHERBVS HI | SENSE SMC OTHER3VS HI | SENSE «i s

i SMC PIVBSMEM | SENSE — SMC PLV3SNEM | SENSE . 1 4

wmn SMC CPUDDR ISENSE - SMC CPUDDR ISENSE ...

o wn SMC LCDPANEL | SENSE — SMC LCDPANEL | SENSE . s 1

o SMC OTHERBV HI | SENSE- SMC OTHERSV HI | SENSE « w s

wmn SMC CPU | MON I SENSE — SME CPU | MON | SENSE . s 4

o ADCL “SNC_ADCL o
ADCL SNC ADCI6 ...,

o SMC LCDBKLT ISENSE — SVC LCDBKLT [SENSE o«

wa NG SMC ADCIS — NCSVC ADCIS ...

w« SMC POH OORE | SENSE — SMC POH OORE | SENSE ., 4«

@ SMC S2_| SENSE — SMC S2 | SENSE “ow

w0 n SMC TPAD VSENSE — SMC_TPAD VSENSE P

wu SMC_X87_| SENSE — SNC X87 | SENSE “ow

@ SMC TBT | SENSE — SMC TBT | SENSE e

wn NC SMBUS SMC 4 ASF SCL NC SMBUS SMC 4 ASE SCL w w

wn NC SMBUS SMC 4 ASF SDA NC SMBUS SMC 4 ASE SDA u w
ww NC SVBUS SMC 3 SCL - NC SVBUS SMC 3 SOl .
oaa NC SMBUS SMC 3 SDA NC SVBUS SMC 3 SDA .1 s 0
w1 o SMC TPAD BOOST DI SABLE ISMC TPAD BOCST DI SABLE L a4 o

o om0 _SNG PIVE_S4 DARK L SMC PME_S4 DARK L 026 41 12 40

SMC PME_S4_DARK L 20 20 41 42 43

IS

5
5

IS

IS

IS
S

SNC_%USACK: YES

oN)
(8}

« o SMC _PCH SUSWARN L 1 2 PCH SUSWARN L am =

%
1/52 W

Spare S4 | RQ ad

R523
0

1

40 42 43 46 47 65 66
7172

o rm—SMC_PCH _SUSACK L

N

2 PCH SUSACK L oo

1/50/ W
201
SMC_SUSACK: YES

@ (oom} SMC DP_HPD L

43 46 47 65 66

Hal | Ef fect pads
72 43 41 39 34 (TR SMC _PME _S4_WAKE L

72 43 41 39 34 (TR SMC PME_S4_WAKE L

SMC PVE S4 WAKE L ey 24 50 41 40 72

APN:. 998- 3029
OM T_TABLE

J5250
HALL- SENSOR. M_B- PADS- K99

8

1
NCX5—+-0 O—XNC R5283
2 R5
o o7 PP3V42 G3H 258 > SMC TOPBLK SWP_ L 1,55 2 _PcH STRP TOPBLK Swe L o =2
5%
6

21° O
NCx—0 O 1/20W

w
lm (2]
3
:
—
o
0
-
o
U1
STESSE
N
=
N
20 %’
cO
—
o
2
N
S
E

PR T e
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PCH SMBus

Connecti ons

as 29 20 $3 13 18 9% 97 %8 75 PP3V3_S0O
&3 37 26 48 a3 3

1 49 a8 a7

Lynx Poi nt

0] 'R5301
1K 1K
S ey
B, § et

XDP Connectors

31800 & J1850
( MASTER)

60 44 19 13 SVBUS_PCH CLK

sSMC " o"

SMBus Connecti ons

as 29 20 315 18 59 93 95 75 PP3V3_S0O
&3 37 26 33 a3 35

145 48

U5000

SMC
( MASTER)

AR

L,

sSMC " 5"

SMBUS CONNECTI ONS

57 56 50 43 42 41 39 38 35 10 PP3VA2 G3H
BRER

R5350" 1 R535 ;
50K 2. 0K L&R Fin Stack Tenp
leg\f\‘} ?Qlﬁ‘,é" EMCL412- A US860
b5, [ .42 (Wite: 0x98 Read: 0x99)

SMBUS _SMC O0_SO_SCL

81 72 71 68 a1

0 |©

MBUS SMC 0_SO_SCL 224 SVBUS _SII\F/EEO S0_SCL

S-S
252 gaw

SMBUS _SMC O_SO_SDA

e S RREBASE:

HDM Redriver (on RO
J9510 -> W9700
(WRI TE: OxCC READ: 0xCD)
SMBUS_PCH CLK
SMBUS_PCH DATA

eDP Connect or

J8300
(Wite: 0x86 Read: 0x87)

%% SMBUS SMC 0_SO_SCL —

MBUS sSMC 0_sb "SbAR £ SVBUS _SII\F/EEO S0_S

o=

SMC

U5000
( MASTER)

1
2

57 56 43 o SMBUS SMC 5 G3 SCL >3 SVBUS —SI'\R/E:ES G3_Scll

oy s SMBUS SMC 5_G3_SDAX# SMBUS SMC 5_Ga_sDj

(Wite: 0x72 Read: 0x73)

SMBUS _SMC O0_SO_SCL

71 68

SMBUS _SMC O_SO_SDA

4 3 %2 SMBUS SMC O0_SO_SDA —

8 4

S-S
252 gaw

J4002
ALS
L

o=

R5380'| |'R5381
2. %5‘)% %o.%OK
1/ 20W ow
25/11:2 zgél (Wite:

Battery Charger

1 SL6258 - U7100
0x12 Read: 0x13)

SMBUS SMC 5 &3 _SCL ,
SMBUS SMC 5_G3_SDA ,

(Wite:

Battery

0x16 Read: 0x17)
SMBUS SMC 5_G3_SCL s
SMBUS SMC 5_G3_SDA a4

J7050

a4
72

28

4 56
7 72 81

77 72 71

o 45 39 1» SMBUS_PCH_DATA

77 72

sSMC " 2"

SMBUS CONNECTI ONS

NOTE: SMC RMT bus remmins powered and mmy be active in S3 state

72 70 60 66 47 46 21 20 13 PP3V3_S3

SMC
U5000
( MASTER) "
724001 g SMBUS SMC 2 S3_SCL :““ 3

6T

SMBUS_SMC 2_S3_SCL — ;
2 a0 3y SMBUS_SMC 2 S3 SDA'_Y 4 SVBUS SMC 2 S3_SDA _ SMBUS SMC 2 S3 SDA .,
§ S S SE S R BASES TR 92 8

R5370'| |'R537
1K 1R Tr ackpad
7 28\7\‘7% ;é‘éow J4801
201, 2201 (Wite: 0x98 Read: 0x99)

SMBUS _SMC 2 S3_SCL

SMC " 4" SMBUS CONNECTI ONS
SMC
u5000
( MASTER)
Unused
|
SMC " 3" SMBUS CONNECTI ONS

SMC

U5000
( MASTER)

Unused

PCH " SM.i nk 0"

any
Sier]
sno
s
sna
o2
sno
e

? PP3V3_S0

Connecti ons

Lynx Poi nt

U1100
( MASTER)

7715 SML_PCH O _CLK
NVARE_BASE=TRUE

R5310' |'R5311
8. 2&2 8%2K
Wit ow

402, 2402

71 SML_PCH O DATA
VARE_BASE=TRUE

sMCc " 1"

332920 55 1718 94 3 8 3 PP3V3_S0
B 6 45 as 35

SMBUS CONNECTI ONS

1 45 48 47 4

SMC

U5000
( MASTER)

o1 a5 42 a1 SVBUS SMC 1 SO_SCL — a5 44 81 Sh/BLIJSRUtSI\/C 1_S0_SCL
e eSS R RRE. BASES

R5360'| |'R5361
1K 1K

1 0
1 zﬁ}é\?% Eg’zow
201, 2201

CPU/ DDR3/ PCH/ Al RFLOW TEMP|

EMC1414- A: U5870

o1 a5 42 a1 SVBUS SMC 1 SO_SDA — 45 as E?SNBLIJSR&SNC 1_SO0_SDA
S ="WAKE BASE=

PCH "SM.i nk 1"

Connecti ons

(Wite: 0x98 Read: 0x99)

¢ — SMBUS SMC 1 SO SCL .
= SMBUS SMC 1_SO_SDA 41 44
L

X87 TEMP
TMP105: US823

a8

a8

a8

a8

#ay ié ﬁ i 35 Sé 2 33 PP3V3 S0 (WRI TE: 0X92 READ: 0X93)
NO STUFF NO STUFF ¢——SMBUS SMC 1 SO sal a1
- R5320! ['R5321 _
Lynx Poi nt S 25 8. 2K R5323 — SMBUS SMC 1 SO SDA e
U1100 1/ ZSV\?% ;é‘éow 9, 1
(Wite: 0x88 Read: 0x89) 25/11:2 2201 1/ 20W
71 SML_PCH 1 _CLK , 0201 ,
VARE_BASE=TRUE
71 SML_PCH 1 DATA 1 2
NARE BASE=TRUE %
I R 2
1/ /W
SMLink 1 is slave port to 0201

access PCH & CPU via PECI.

SYNC NMASTER=CHANG J45

SYNC DATE=11/26/201

SMBus Connecti ons
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PBUS Vol t age Sense Enable & Filter

CRI TI CAL
Q400

NTUD3169CZ

oo e

p201962 b3 oo ss veense N-CHANNEL |

Enabl es PBUS VSense

DC-I1n Vol tage Sense Enable & Filter

PBUSVSENS EN L

di vi der when in SO. R5402*
5|6 PM SLP S3 R L ALl 100K
67 32 31 E '_s " Jé?,/:
\Iﬂﬁ' VE-UF
70 57 56 _PPDCIN G3H | SOL 4(S ) i
D|6 DOl NVSENS EN L J_ s PBUS SO VSENSE
Enabl es DC-In VSense = SMC Key VPOR
di vi der when SUS present. R5413* SMC KEY VDOR R5401% SMC_ADC5
30. 91§ PLACE_NEAR=U5000. F1: 5SMM S A s (<] l: 1o 1K
PM SLP_SUS_L 2|c 11258 _NEARS ‘ - ’%% B = ;
67 66 12 E L S 1/ 20W L ACE._NEAR=U5000. A3: 5MM
PPBUS G3H
R5412* 23/52 BT‘IQEQ/ENI R‘et= Lg%_/\ﬁoqnsnax of 22.32v 72 70 65 63 57 56 45 30 \ \I@t Y s BTVHEQIENI R‘et= Lgbs\ﬁoqnsmax of 13.98V
1|s
. 100K SMC DOl N VSENSE . P- CHANNEL SMC_PBUS VSENSE a1 as
. 116w D> . D
R5411 J_ ik, . PLACE_NEAR=US000. F1: 5MM R5405 A PLACE_NEAR=US000. A3: 5MM
100K = R3414' |, 5414 100K R5404'| i c5404
1160 5.36K<s L 5500 1/ 16W 5.90k & | 3700
V- LF 19, ; NE-LF 195 ;
402, PLACE_NEAR=U5000{ F1: 5MM 1/ 20W < [ 2%, 402, 1/ 20w 2%
X5R 2 X5R
PDCI NVSENS EN L DIV 201, 0201 PBUSVSENS EN L DIV 201, 0201
GND_SMC_AVSS a1 42 a5 46 47 PLACE_NEAR=U5000. A3: 5MM GND_SMC_AVSS a1 42 a5 46 47

COWPUTI NG High Side Current Sense / Filter

33 29 20 18 17 19 94 34 93 17 _PP3V3 SO
EEF R R R
| C5401 SMC Key | COR
EDP Current:21. 6A e SMC_ADC8
m T,
70 62 5059 55 _PPVIN S5 HS COVPUTING ISNS g - &
PLACE_NEAR=U5000. B5: 5MVI
rs400 (mio0 i
292 °| * | SNS HS COMPUTI NG N 5/in seo . oUT |6 HS COVPURING 1 QUT 1A%, Sve cPu H 1 sENSE o -
Low CRI TI CAL PLACE_NEAR=U5000. B5: 5MM
Power Drop across R5400 at EDP becomes 1.21W 82 | SNS HS COVPUTI NG P 401 N+ REF[1 , C5403
0.003 ;] 1R5409 9;,22UF
CRI Tl CAL G\D 20K Y
Gai n: 50x ~ %Z'iﬁw 2 0301
70 65 63 57 56 45 39 _PPBUS GBH - 3 2402 G\D_SMC_AVSS a1 42 a5 46 a7
£ PLACE_NEAR=U5400. 6: 5MV
; ; ; OTHER . Hi gh Si Current Sen Fi l r
OTHERS (5V) High Side Current Sense / Filter S (3.3V) gh Side ent se / te
33 29 20 15 15 19 92 33 3% 77 _PP3V3 SO 33 29 20 38 17 19 34 15 13 31 _PP3V3 SO
BRRGEREREL BaRgERRELY
| C5422 SMC Key | O6R | C5431 SMC Key | BBR
EDP Current:5A 0. 1UF SMC ADC13 EDP Current:5A 0. 1UF SMC ADCO
—L o - — 6w .
- 20 0
7061 [PPVIN S5 HS OTHERSV | SNS - “ 2 SR 7061 PPVIN S5 HS OTHER3V3 ISNS o i 2 S
V+ V+
R54202 . Us420 R5426 PLACE_NEAR=U5000. C2: 5MM R54302 . U5430
0612-3 1 NA214 0612- 3 1 NA214
M, Ll S)S HS OTHERSVN s5|in oo ouT |6 HS OFHERSV | QUT : OTHERSV HISENSE gy s o M, LSS IS OTHERSVS N o) TS or |e HS OFHER3V3 | QUT o
1% CRITI CAL PLACE_NEAR=US000. C2: 5MM 1% % CRITI CAL
0'0051n2ISNSHSOTHERSVP 4N rer| 1 5426 0-005132ISNSHSOTHER3V3P 40N+ REF| 1
CRI TI CAL Q. 22UF CRI TI CAL
aD 12RG"'>K4 29 )%Zg’v G\D 12R(3E)K4 39
70 65 63 57 56 45 39 [PPBUS GBH - Gain:100x $5 2 ozon zroeessamw PPBUSGH g Gain:100x $5
'Y %-ZLF > %-ZLF
2 GND SMC_AVSS 41 4 45 a6 47 2 GND _SMC_AVSS 43 42 45 46 47
= PLACE_NEAR=U5420. 6: 5MV = PLACE_NEAR=U5430. 6: 5MV
CHARGER BMON HI GH S| DE ( BATTERY DI SCHARGE) CURRENT SENSE & FI LTER DC-IN (AMON) Current Sense Filter

SYNC MASTER=CLEAN X305 PEG

TTILE

SYNC DATE=02/18/ 201

PLACE_NEAR=U5000. B3: smv  SMC Key | DOR

| PBR i i i
o enargor M PLACE nEseuRD00. At MeADCT CoP Qurrent: 4. 6A 3554341 SMC_ADC4 Hi gh Side Voltage and Current Sensing
57 D CHGR AMON 1 A Ig SMC DCI N_| SENSE o 1 43 I
N/ s 1w F’LACEANEAR:USOOU. B3: 5MM d} Appl e Inc.
1
wiow |, G521 & P5adl 8 <E4L ABEL>
0% -1 19% NOTI CE OF PROPRI ETARY PROPERTY:

S5 cerR-ACE_NEAR=US000. Ad: 5SMV
0201

~

GND_SMC _AVSS 41 42 a5 46 a7

, 1ov
X7R- CERM
0201

GND_SMC_AVSS

a1 42 45 a6 47
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4

3

2

71 70!

,
| &

suo
583

66
34
a3

SENSE RES| ST
EDP CURRENT:

PP3V3 sS4

Sense Resistor 0.005 GChm
EDP CURRENT: 5A

0.010
0.94 A

-

82
33 29 20 15

SSD CURRENT SENSE

NO_XNET_CONNECTI ON=TRUE
SENSOR_NONPROD: Y

PLACE NEAR-R7310.3:5Ma D505
CPUVR | SNS1_P 15' 23Kz
82 59 E
1219939298 % _PP3V3 SO 0.5%
52 51 49 48 47 46 45 44 35 1/ 16W
M
1 css58 402 33 20 20 §8 12 19 98 97 9897 _PP3V3 SO SEI NONJ r Y
o 1 PLAGE NEARLRT320. 3: SN SENSOR_NONPREDAS46 47 36 45 33 35 PLACE_NEAR=US550. 5: 3MM
200 —NEARS! R5508 1 C555
iov
2 v - PR 1 NS P . 5. 23K, NO_XNET_CONNECTI ON=TRUE 0 1TUF
02 oz 59 M-St ——— AN ~— 20%
0.5% 2
U5540 L | Hm 1/ 36w SENSOR_NONPROD: Y ézg-zcgnm
N s OPA333DCKG4 - SMC ADCS SENSOR_NONPROD: Y 402 SENSOR_NONPROD: Y CRI TI CAL
+ SC70-5 R5564 = PLACE_NEAR=R7330. 3: 5MV R5500 R5503 U5550 -
4.53K SENSOR_NONPRCD: Y
4 I SNS_SSD_I oUT. 1 2 SMC a1 a3 5. 23K 3. 57K 5 OPA333DCKGA .
V v 82 59 E CPUVR_| SNS3_P. 1 2 824 CPUVR_| SNS_P 1 2 82 CPUVR ISUMR P 114+ sC70-5 %506
3 > NET _CON ON=TRUE  0.5% 9% .
N 2 Y 1 NO_XNET_CONNECT! T O tow 1/ 6w \7}\ 4 CPUVR | SUM | OUT L 453K,
GAIN: 165. 56X 201 C5540 M- LF \
o lohs sbb RN 0. 220F PLACE_NEAR=U5000. B4: 5MV 402 SENSCR NONPROD: ¥ 2 3 \Z 1oew
PLACE_NEAR=US000. B4: 7MM EZZV PLACE_NEAR=R7310. 4: 5MM R55§37K0 - R35§7OK7 d a0 1 C5501
0201 52 59 [TRTy-CPUVR | SNSL N DN 2 CPUVR I SNS N 1A 282 | CPUVR I SUM R PLACE_NEAR=U5000. E1: 5SMM
= GND_SMC AVSS 41 42 a5 a6 47 NO_XNET_CONNECTI ON=TRUE  0.5% S L 2 SR
?5‘562 R515Ms3 SENSOR_NONPRCD: Y it MELE SENSOR_NONPRCD: 0201
1% L AN A————— SENSOR_NONPROD: Y R5555
uiew NO_XNET_CONNECT! ON=TRUE
Y 1% I PLACE_NEAR=R7320. 4: 5MM 1 732K
Lo yiow SENSOR_NONPROD: Y R55§37Kl 53525K54 2
NO_XNET_CONNECTI ON=TRUE 402 52 59 (TR CPUVR | SNS2_N 1A 2 1% 1% Gai n: 137. 77x
1/16W XNET_CONNECTI ON=TRUE
ae KO_XNET_CONNECTI ON=TRUE . 5% e oE i NOXNET_ T Scal e: 29.03A /
- PLACE_NEAR=R7330. 4: 5MM 4’\3:2 2 WX VOJt :
- R5572 I ndi vi dual Sense R is 0.75nmChm
TBT Rout er CURRENT SENSE SENSCR_NONPROD: Y Nt £ EDP: 95A  TDP - 45A

65
2
a2
72

30 29 28
70

PPBUS_S4_TPAD

-
CRI Tl CAL

TRACK PAD VOLTAGE SENSE

VTPC

65 46
7

R5580

g 45. 3K

1%
1/ 20w
M

2201

SMC_ADC21

R5581

4. 99K

Di vi der

set for

RTHEVENI N = 4494 Chns

s6 o5 47 45 43 42 40 33 34 g9 PPIVA A 7270 69 66 47 44 21 20 13 _PP3V3 S3
1 Cs551
0.1
20% DDR3L 1. 35V DRAM ONLY CURRENT SENSE / FILTER 1 C5560
2
R5551 b ?g'g}u':
s2 | SNS TBT P 13885 s RP 2 TR cer | MOC
1% US500 = I HSC eoe cLRRENT: 84
e 1 v e SMC_ADC23 = SMC_ADCL10
201 scro-5 R5502 — 72 70 65 60 21 _PP1V35_S3 > R5573 Us560 = =
\7}\ 4 | SNS TET 1 ouT LARK SMC_IBT | SENSE 732K 1 5 OPA333DCKGA
oo 4 (732K, i M R + sC70-5 35?37'(7
3 R5560 1 A \ LSS .
R5552 3 \g o PLACE NEAR=USG00, AB: SNM 3w ISNS 1V35 MEM P e 4 | SENSE_P1V35MEM | QUT 1 2 SMC P1V35NEM | SENSE o, 41 4
3. 65K GAI N 274X 201 1 css00 VE-LF 1%
52 | SNS TBT N 1 2 isnsTBTRN J e 402 3 1/ 20w e NEARLUS000. B6: 5
: 74 © NEAR= m
158w PLACE_NEAR=U5000. A8: 5MV 5 e sz | SNS 1V35 MEM N R;s?,ZK 201 : C557
26 o201 | 282 | SNS 1V35 MEM R N PLACE_NEAR=US000. B6: 7mm  — — Q; 22UF
— I 6.3V
1R5553 R5501 GND SMC AVSSa1 42 45 45 47 25 24 23 32 b’:;/fn?’ GAI N: 136. 6X 2 jor
1 L
M L IM o 5\5/‘575 R515M76 = GND SMC AVSS.; 42 a5 a6 a7
1/ 20w 1% 1 2
201 1/120{§W . 1/ 16W v
Ve CF
2 e CPU Vcore Vol tage Sense / Filter , oz it
02
NO_XNET_CONNECTI ON=TRUE (®0)
v % = NO_XNET_CONNECTI ON=TRUE
L XVB520 SMC_ADCO
b5 R5520
72 70 50 10 8 & _PPVCC SO CPU LS4 2 CPUVSENSE IN ARRS SMC_CPUPKG VSENSE o @ PCH CORE CURRENT SENSE
PLACE_NEAR=R7310. 2: 5 MM 1/12ch PLACE_NEAR=U5000. E2: 5MV
M 1 C5520 33 29 20 15 17 19 92 9% 98 31 _PP3V3 SO
201 B g BRNMBREEYE
PLACE_NEAR=US000. E2: 7MM — 9,2 | C1C
. 6.3V 1
CPU Load Side (I MON) Current Sensor 2 oeR Sense Resistor R7640 0.001 Chmon PCH regul ator page 5590 SMC ADCLS
EDP CURRENT: 5A 20% A
R5530 G\D_SMC_AVSS 41 az a5 a6 47 2
s [y CPUVR | MON AR 2 SMC_CRU | MON_ | SENSE oo R§>509Kl GAIN: 333X
P1V( y 2 821 PCHR P =
SMC_TPAD_VSENSE 3 Tow NOSTUFF 52 02 U5590
oo e i v 139 s s OPA333DCKGA
PLACE_NEAR=U5000. A7: 10MV PLACE_NEAR=U5000. B1: 10MV 0. 22UF I C2C o, + SC70- 5 R5595
1C5580 20% SMC_ADC14 4 AR 2 a1 as
L 0. 22UF 2 Sed —
— 20% 0201 5 5 \VA
2 6 cerm PLACE_NEAR=U5000. B1: 10MV R?SOQK — - 9
0201 G\D_SMC_AVSS a1 42 as 46 47 52 52 [TE)—PLV05S0 CS N A 2 82 ISNS POHR N
GND SMC AVSS 41 42 45 46 47 12w
Vin max of 33.3V frs 1%593 1 PLACE_NEAR=US000. H2: 5MM
=
im -
66 65 a7 46 43 a3 40 39 34 20 __PP3V3_S4 w R5594 53 a2 a5 a0
8493588 C5511 ! Lo
o LUE TRACKPAD CURRENT SENSE R Na gy
20% - - 1/ 16W

Gain: 24.9x, EDP: 2.61 A (Transient) CRI Tl CAL

CPU PKG Load Side Current Sense / Filter

SMC_CPUPKG | SENSE

52 59 [T)-CBWR I SNS3_N

NO_XNET_CONNECTI ON=TRUE 0. 5%
1/ 16W

M
402

NO_XNET_CONNECTI ON=TRUE

(Effective Sense R is 0.25mchm due to sunming of the 3 phases)

Rsense: 0.02 (R5510) R5510 R5105K18
Vsense: 52.2 nV, Range: 5 A 0.92 AL 1 2
i - 1oew
2 o PPBUS S4_TPAD L AMA 2 PPVIN S4 TPAD oD o 2
PLACE_NEAR=U5510. 3: 3VWm 3 4 PLACE_NEAR=U5510. 4: 3MM
2 | SNS_TPAD_P o] 1 SNS_TPAD N | TPC
CRI Tl CAL SNC ADS
3 Us511 ~
VU\g—S;L/IOI\I- | SNS TPAD | QUT BUF o, 5 iffom PL/;L;EgFfAR:usooo.Fzz 5MM
I NAT39 \7\ 1 SMC TPAD | SENSE Ry 1ARA 2 SMg TPAD | SENSE gormy i
95555 _PP3V3_S4 . 9 va 5 UL v \
7 46 43 42 4 1/ 20w
BE% . £ i
CRI TI CAL R5511 1 css514
e G B R5519 L B
" 20% sy 10K = xsr  PLACE_NEAR=U5000. F2: 5MM
céuﬁ\'é1 2402 1% 201
R o %,{:20‘” GND SMC AVSS 41 42 45 46 47
BYPASS=U5510. 5: : 5MM 2201
Gai n: 1000UA/ V * 24.9kChm = 24. 9x

PLACE_NEAR=U5000. E1: 5MM

L 5 22UF SENSOR_NONPROD: Y
—— 20%

GND_SMC_AVSS

\%

3.3V at 95. 8A

| COC
SMC_ADCL

oo 41 43

a1 42 45 46 47

SYNC _DATE=02/ 18/ 2014
—

ISYNC MASTER=CLEAN X305 _PEG

Load Side Voltage and Current Sensing
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X87 Al RPORT CURRENT SENSE
67 65 65 46 43 42 49 39 34 20 PP3V3_S4

72 71 70 89

| SNS_AI RPORTP 1,042 3559 2 SENSRNNRELET R P

1%

1

azISNSAIRPOjETRN

SENSOR_NONAROD: Y

1% SENSOR_NONPROD Y

GAIN. 822X

PLACE_NEAR=U5000. B8: 7MM

SENSOR NONPROD: Y
0

5

'R5632 R! =
510K ? 160%3 NOXNET_GONNEGTI TR
1% 1 2
ygw 1% SENSOR_NONPROD: Y

2201
SERBETNOWROS

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
117S0008 5 RES, MTL FI LM 100K, 5, 1/ 20W 0201, SMD, LF | c5601, cs631, Cs600, C5681, C5671] SENSOR_NONPROD: N

CPU DDR CURRENT SENSE

727069 66 47 45 44 21 20 13 _PP3V3_S3

EDP CURRENT: 4.2A

SENSOR _ I\O\IPROD: Y

RS0

| SNS_CPUDDR paS

1%
M 3
0 o | SNS_CPUDDR N 15 9"8'2 cPU R

1%

SENSOR_NONbD: =

. d 1 =

R5683 R5684
SENSOR_NONPROD: Y TR
1%

2 | SNS CPUDDR R P 1],

SENSOR_NONPROD: Y

J_ égg% I\O\IPROD Y

SENSOR_NONPROD: Y

NEARSUS000. AG: MM

201
SENSOR_NONPROD: Y

S2 CAMERA CONTROLLER CURRENT SENSE

R5676
L0’ s2 PWR S3

oo a7 40 44 33 20 13
ARB
5%

MF-LF 1/ 16W 402
o6 55 92 91 49 49 47 L0 s2| PUR SO

SHENBEY

46 45 44 35 33 20 20
B2 73 70 68 67

72 70 69 66 47 46 44 21 20 13 PP3V3_S3

| APC

SMC_ADC22

. X87_ o
SENSOR_NONPROD: Y
1C5631

22UF
g(qu PLACE_NEAR=U5000. B8: 7MV
0201

GND_SMC AVSS .; 42 45 a5 a7

a1 43

AVSS .1 2 45 16 47

v e 2/ %8w 402 SENSOR_NONPROD: Y
1C5603
1UF
X 0%
. 2 &ERM X5R
R567 201
SNS_S2P 13591@ SENSQRRAPNRROD: Y SENSOR_NONAROD: Y
| N = uUs600 1 SENSOR_NONPROD: Y | CVC
i s . OPA333DCKGA PLAGE NEAR=UE000. HL: 7
M + \h»\scm‘s 35937@1 SMC_ADC20
4 IgNs s2 oot iR RR SMC S2_| SENSE o - -
V3 1% i ?
ngoo 3| 4 Laow lsEth_WPR@. Y
10 36 13 PP3V. S 01K L 1sNs s2 RN _ 20 1 (9:5262%9
sV SENSOR_NONPRODF Y GAIN: 332X P £
i 35
Sense Resistor 0.010 Chm 1 e
€0 aurront: szom RS672(% RSQ(3 _GND_SMC AVSS . i s s
SENSOR_NONPROD: Y g 1M NO_XNET_CONNECTI ON=TRUE]
e e e 3 Y 1% SENSOR_NONPROD: Y
2201 ’\6FW
201

LCD PANEL CURRENT SENSE

w290 31218557585 _PP3V3_SO
BRBwyHBER

NONPROD: Y
1 5

ol
o SENSOR_NON Pﬁ@
- SENSOR_NONPROD: Y | LDC
EDP CURRENT: 1.0A U670 ”ﬁ%”‘é“%’f’i” cuTm SMC_ADC12
o oL SNS_LCD PANEL Ns | ' N5 our s Lah PANEL 1 oUT A RRK | SMe 1 CoPANEL | SENSE gy o
1%
52 o | SNS_LCD_PANEL_P 4 i REF 1 ‘;1"“
. SENSOR_NONPROD: Y
E R0
GAIN: 100X T, sg?v%
8BR, rrace emmusooo
GND_SMC_AVSS ., 4 45 10 o

LCD BKLT Current Sense

w290 31218557585 _PP3V3_SO

52 51 45 48 47 46 45 44 35

| cs602
f— 9 1UFSENSOQ_I\0\|PRODZ Y

frv

gERM
o
E NONPROD: Y
EDP Current: 0.75A ¥ PsLAé\El?gﬁzusooo. GL: 7MWM | BLC
Regt B0l sve_sBur
o o ! LCDBKLT N s|in 56 our [6_LODBKLT_| %23 SMC_LCDBKLT | SENSE ooy« 0
1%
ooy SNS_LCDBKLT P aline REF{ 1 by
a0 SENSOR_NONPROD: Y
1
N AN 100X __C562%'::L
‘ = 99
SENSOR_NONPRQD: Y 2 g(qu PLACE_NEAR=U5000. GL: 5MM
0201

GND_SMC_AVSS .; 42 45 a5 a7

e

Debug Sensor S
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4

CRI Tl CAL3

?5803
BC846BMXXH
SOr732-3 5

71 oo as 41 374y SVBUS SMC 0 _SO_SDA
'

LEFT FIN STACK/ RI GHT FI N STACK

R5850
47

22 FI NTHVBNS D P

1 2 _PP3V3 SO FEI NTHVBNS R
%,{ff{g‘,é" @ ENEEWV%DTWS F.m
hob

NofoEr?och\Ecﬂ CN:TRUE

0. 0022@
2

a2 FI NTHVBNS D N

521

02

Pl acenent note:

RI GHT FI N STACK TEMPERATURE

PLACE 6803 ON BOTTOM S| DE NEAR RI GHT FIN S‘FA

PLACE_NEAR=U5860. 2: 5nm
PLACE_NEAR=U5860. 3: 5nm

| cs850
gZ}UF R581%JK1
2 . CERM
CRI TI CAL ~ 0462 YRL
1 402,
U5860 -
EMC1412- A
TGN
2|op THERM / Al 4 __FINTHVBNS THM L
3
N ALERT+[, 8 FI NTHVENS ALERT L
7 |svoaTA
8 |smoLk
THRM
G\D_PAD
o o Th2H LEFT FI N STACK TEMPERATURE
: Placerent note:

PLACE U5860 ON TOP SI DE

' CLOSE TO THE LEFT

0x98

Wite Address:
0x99

Read Address:

DDR3 PROXI M TY/ CPU PROXI M TY/ PCH PROXI M TY/ Al RFLOW PROXI M TY

R5870

FI' N STACK

2320 20 33 13 79 52 §7 53 53 _PP3V3_S0 VN PP3V3_S0_CPUTHMSNS R
BB REE W\/—m BTEER: 20,
yrew  VaTAGE=s'sV 1C5870
402 1 % Re871Y |'R5872
b 2 19% o 10K 10K
TMOP DDR3 PROXI M TY TEMPERATURE Us870 0402 12 26
-2 DDR3THVENS D1_P EMC1414- A- Al A = Mibgz Z%QLW
PLACE_NEAR=U5870. 2: 5nm DFN
CRI TI CAL 3 PLACEiNEAR=UB870 3 5mn 2 oP1 THERMH/ A 7_CPUTHVENS THM L
............... 1 3| pona ALERT* |5 8 CPUTHVSNS ALERT L
PI t t 806 0. 0022 —
acement note \ BC84BBMXXH L&M - 4 |op2) DG SvoATA SMBUS_SMC 1_SO0_SDA it aa 4 o1
PLACE Q6803 ON TOP SI DE NEAR ' 732-3 5 NO_XNET_CONNECTI ON=TRUE
.............. 5 |pne/ DP3 svoLk |10 SMBUS SMC 1_SO_SCL 41 a4 as 81
2 DDR3THMSNS D1_N GND  THRM_PAD
6 1 TCOP  CPU PROXI M TY TEMPERATURE
TaOP  AIRFLON PROXIM TY TEMPERATURE e e e e e e e e e e e e e e o
CRI TI CAL +» CPUTHVENS D2 P PI acenment note: '
802 _ PLACE L5870 ON TOP SIDE UNDER CGPU
BCB4GRNXXE CRI TI CAL 3 NOLXNET_CONNECT WTRUE 1 e
1 804 1 0. 0022 ——
BOB4%MXXH cé
SOT732-3 5y =
2
22 CPUTHVENS D2_N Wite Address: 0x98
TPOP PCH PROXI M TY TEMPERATURE Read Address: 0x99
'Placenent note: | PEACE-NEAREURRY8: 4: 3

PLACE 6802 ON TOP SI DE .

' CLOSE TO BOARD EDGE

X87 PROXI M TY

PLACE_NEAR=J3501: 5MM

PLACE_SI DE=BOTTOM

TWP +
U5823
HPAOO330AI
SOT563
81 48 4a 41T MBUS SMC 1 SO SDA 6 ADDO
CRI TI CAL
81 48 44 41Ty SMBUS SNC 1 SO SA 1 ALERT-3—x NC
GND WRI TE ADDRESS: 0X92
2 READ ADDRESS: 0X93
PI acenment note '

PLACE U5823 ON BOTTOM NEAR X87 CONN

PLACE_NEAR=U2800. AC6: 2mm
1 2

22 TBT_THERVDN

J- XWB820
SM

Use GND pin Bl on U2800 for N Ieg

ISYI\C VASTER=CHANG J45 SYNC DATE=11/ 26/ 201

Ther nal

Sensor s
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Left Fan Ri ght Fan

w03 62 59 50 10 37 39 33 PPBV_SO S

67 66 63 62 59 58 49 37 19 18
72 71 70

2920 5373189231 %8 11 PP3V3_S0O
i3 a3 3

52 51 49 48 47 46

: _PP3V3_SO

28
sno

2 72 7
5 17 i
9 48 4

ier]
sno

8 6
2 3
65 4

sno

6
3
3

&6

2
52 5

CRI TI CAL CRI TI CAL

a @SNC FAN O_TACH

J6050 SMC_FAN 1_TACH J6060
1 PP3V3_S3_FAN CTL FF14A-5C RI1DL- B- 3H <« FF14A- 5C RI1DL - B- 3H

Nex—2-O n o PP3V3_S3_FAN CTL I
cpn BRI S0 1y muxBEBUEEEPPVE SO 1
R6051! 3 T° 1o
100K 10 ~—to
90
1/2 51° 519
201, l—m: 6 NCXx———0 NCX¥———0
- SMC_FAN O_CTL 13T = FAN LT_PWM 7 “ 7
o ra Wl oy Nex—QO) Nex—QO)
= 518S0769 = 518S0769
<
m
Py
-
R6071
1 0 2
5% 5%
%/}/:}GW %/}/:}GW
402 402
NOSTUFF NOSTUFF
SYNC_NVAGTER=J15 MLE SYNC_DATE=10/ 317 201
e
Fan Connectors
TR O .
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SPI ROM

Quad-1 0 Mbde (Mdde 0 & 3) supported.

SPI Frequency: 50MHz for CPU, 20MH#z for SMC SPI +SV\D SAM Cbnnect or
70 67 66 64 17 15 14 13 12 11 _PP3V3_SUS
SAMCONN
CRI TI CAL
BYPASS=U6101: : 3nm
1 _ - J6100
i g:611u91 BYPASS: uelioo.ocsnlr @ CRI TI CAL DFA0PC 1205 8. 4V- 51
T o= Us1009 TGt
2 - CERM % ——
e et X5R %RM 2 VeSQeIEVZPI G 5 50 a1 15 02 1 39 33 35 3y PP3VA2_GBH v
N o1 ANBI T | oo oh
s _SPIL_MB CLK 6 lak V\soxlu(,b%’) 5 SPI_MB 1 Q0 MBI s 777250 SPL_ALT 1 Q0 MOSI g o ool - SPI _ALT _CLK 50 72 77
2SO0 1 SPI_MLBROM CS L OM T_TABLE e S ATIO MO e 0O - e iy
SPl M.B CS L 35 CRI TI CAL| PLAU:iNB\I-EU)'TUU_.T:_TZW'I_ 1 - 777250 _SPL_ALT 1R WP L gy 816 oL S SPI ROM USE_M B B 1 50 72
TSPl E MB 5l =l SPL_MB 12 WP L 3VC\§:(IC2)\02 DO(1'G)| 2 SPL_MB 101 M SO s 77 7o SPLALT 108 HOD lguyy {1915 o2 o= SMC TVE (SWDIO) oy r 2 72
72 50 14 7 50 > >
A e A MEIG D L] T ey e st oy SMC RESET L S P [ wal 0 o | 0 SMC TOK (SWOLK) oo s e e
E\ID G\ND THRM_PAD 16~ 15
< o) A\
516500024 L
= NOTE: If HOLD* is asserted
ROMw || ignore SPI cycles =
in normal and Dual -1 O nodes.
Quad SPI and QPl instructions require the non-volatile Quad Enable bit (QE)
in Status Register-2 to be set. Wien QE=1, the /WP pin becones |2 and /HOLD pin becones | 3.
SPI Bus Series Term nation
SPI_ALT 108 HAD L 4
PLACE_NEAR=J6100. T0: 5MM SPI ALT |2 WP L 0 72 77
PLACE_NEAR=J6100. 8: 5™MM
= SPI_ALT 101 M SO
MPCACE _NEAREIGTOU 67 5WM 5
= _ Pl ALT Too Most & - ,.Sam Card ROM Sl ave
PLACE_NEAREJGTUU. 47 5T SPI_ALT CLK w02
a SPI_ALT CS L w02
SAMCONN | SAMCONN | SAMCONN | SAMCONN | SAMCONN | SAMCONN
'R6133 ['R6132 |'R6128 |'R6127 |['R6126 ['R6125
By, Do o, Do Doy Do
20W 20W 20W 20W 20W 20W
,0201 ,0201 ,0201 ,0201 ,0201 ,0201
R611110 R631320
SPI_CSO R L 2 27 SPI L
’@——mmmm—l’\/s\%\/ SPI_CS0 1,\/%\12PLACE7NEAR=L5100. T oW SPL_MB CS L oD ©
1/ 20W 1/ W
R6111 1 R6121 M
- Pl_CLK R 1515 2 SPl_CLK 1,33 2 SPI_MB CLK o
= | = B N 5% 1% PLACE_NEAR=UGI00. 6: I1ZMM
1/ W 1/ w
PCH Mast er 1 R6112 " R6122
_— SPI_MsI_R ' 1 2 - SPI_MOSI 1,\%7\,2 _ SPI_MB | Q0_MOSI o
E—Pmm( SPI_| 0<0>) = = X T 1\//5}(A)W\/ % PLACE_NEAREUGT00. 5 I12ZVM
R6113 ' R6123 M SPI ROM Sl ave
. SPI_M SO 11, . SPI_1J SO R 1233 > SPI_MB 1 0l_M SO o
=] = N H 5’\%3 /@W PLACE_NEAR=UGTO00. 27 IZMM
SPI _| O<1> 1/20W 1
(SPI _ ) W R61]i18 B oY R63]330
7 Pl _1 O<2 0 77
3@ S O< z PLACE_NEAR=UITO00. AJ4~ bUw_l/\éx%\/z SPI Im R 1/\/%\/2 PLACE_NEAR=UGTO00. 37 IZMV SPI ’vLB I& \AP L @5
1/ 20W 1/ W
R611119 M R6131 M
_— Pl_1 O<3> 1 2 SPI_1l;B_R 1,33 5 SPl_MB_IGB HIADL  ywx
= | = B H 5% /\/y\/ PLACE_NEAR=UGI00. 7: 12ZWMM
1720w 156w
OVER/ UNDER- SHOOT WAS OBSERVED AN C2 AND | GB. *
OHOM VERE ADDED FOR R6118&R6119 AS PLACEHOLDER.
FI NAL VALUE NEEDS TO BE TUNED.
NOSTUFF
R6%_14
W) SPl _SMC M SO 1 2 - S
156w L FORF
o¥b1 R6115
7o rm—SPL_SMC_MOSI LAAA2 PLACE_NFAREUS000. NoT T2MV
SMC12 Mast er wgbw TRESTGE
ol e oK o¥b1 R6%16 SYNG VAGTER=CLEAN X305 PEG SYNG. DATE=02/ 187 201
7 I 1 2 _ i e
N S e SPI Debug Connect or
o’ RE117 <SCH NUME| B
momp—SPL_SMC G5 L 1’\é\o//\/2—|=r1:cznmzw d} Appl e Inc. Iumvm__l—
1/’%_8w ° <E4LABEL>
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AUDI O CODEC, ANALOG BLOCKS

563
sny
553
any
ko)
sno
™
28
a3

APPLE P/ N 35354080 CRI TI CAL
L6201
120- OHM 25% 1. 3A
PP3V3_S0_AUDI O ANALOG 1(YYY L2 PP3V3_S0 o €7 o
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e Do IRTSN N<3. 0> TP DP G B_MNe3. 0> 5o > RQLE SSD D2R P<3..0> _ =PEG DPR P<3..0> P
s DP TBTSNKO AUXCH C P — DP_TBTSNKO_AUXCH C P 1 20 1 7 PR P 2R Ne<3. . 0> — =PEG DPR N<3..0> o
) TBTSNRIS(E) AUXCH C N — DP TBTSNKO AUXCH C N s 7 s POESSDRD C P<3..0> — =PEG R2D C P<3..0>
nw s DB TBTSNKO DDC DATA  — DP TBTSNKO DDC DATA ... =5 s A B SSDR2D C Ne<3.. 0> — =PEG R2D C N<3..0> m
s DP_TBTSNKO_DDC CLK DP_TBTSNKO _DDC CLK 1 a1
.. DP_TBISNKL HPD DP TBTSNKL HPD , Thunderbol t Signals Through PEG
e PP TBTSNKL — wwn b
. Do IRTSNGL . oez oo - POE TBT D2R P<3..0> . =PEG DPRP<11..8>
RS e — b op | e N - POE TBT DPR N<3..0>  =PEG DPR N<l11..8> oy
vo iz DP_TBTSNKL AUXCH G P _ DP_TBTSNKL_AUXCH C P 1; 5 11 1o LR PAE T?TRUEZD C P<3..0> — =PEG R2D C P<11..8> m
vo 212 DP TBTSNRKLEl AUXCH C N — DP TBTSNKL AUXCH C N s s 7 ™ 2 5 A Er B R2D G N<3. 0> — =PEG R2D C N<ll..8>
s DP_TBISNKL DDC DATA - DP TBTSNKL DDC DATA . uw Unused PEG Lanes
n a1 DP_TBTSNK1 DDC CLK DP_TBTSNKL DDC CLK s TP PEG DPRP<7..4> _ =PEG D2R P<7..4> .
—BASES WAKE BASESTRUE =
TP PEG DPRN<7.. 4> _ =PEG D2R N<7..4> .
e 20 sz IOM LED =DV HPD 22000 2 TP PEG RPD CP<7..4>  _ =PEG RID C P<7..4> .
e M DATAP<0.. 2> = TP DP1GDMP<2. .0>, TP PEG RPD ONS7..4>  _ =PEG RD C N<7..4> .
w7z oo LM DATANSO. . 2> = TP DP IGD MN<2..0>, s TP _PEG_ D2RP<15 .12>  __ =PEG D2R P<15..12>
srnems HOM CLK P — HDM QK P MR SO -
WAKE BASESTROE = . TP PEG DPR\<15.. 12> =PEG DPR Ne15.. 12>
s HOM- OLK N — HDM CLK N MR ST -
L = . JB_PEG RPD CP<15..12> _ =PEG R2D C P<15..12>
e uw',;',?'g"mf’@c LK = HbM_DDC ALK w2607 72 . TP PEG ROD_CN<15..12> _ =PEG R2D C N<15.. 12>
2o HOM DDC DATA — HDM _DDC DATA 12 60 71 72 VAKE_BASE=TRUE -
VAKE_BASE= —
Unused PCH PCl E Lanes
MAKE_BASE NO_TEST
~ NCPOIE SSDDPRP<3..0> — ~ ~ — =PCIE SSD DPR P<3..0>
. PCl E_SSD_D2RN<3. . 0> — =PClE_SSD _D2R _N<3..0>
o6 65 a7 a0 43 43 49 39 33 20 PP3V3_S4 - NC PCIE _SS 3.0 TRUE TROE — QE SS 3.0
+ NCPOIE SSD ReD CP<3..0> - =PCIE SSD R2D C P<3..0>
Rﬁ)%?( . NC PCI E_SSD R2D_CN<3. . 0> — =POE SSD R2D _C N<3..0>
2 1 TRUE TRUE —
Unused TPAD SPI 1/3:'6% RA29
201 2100K1
RAZ96 Wi
MAKE_BASE N
1211 2 _TPAD_SPI SPI_BUS EN 160K 26
77721 30 _TPAD_SPI SPI_CS L TROE Log
" TTPAD SPl SPIINT L TRE i ROSk i
772 1 3 _TPAD_SPI SPI_M SO TROE o 1 Unused signal s
7772 1 3 _TPAD_SPI SPI _MOSI :K 98 1w
v TPAD_SPI SPI _SCLK e e BT PWRRST L =
A  __NEM VDD SEL_1V5_L =
1756w 9 w__ _FWPWR EN PCH =
o1, 100K, . _PP3V3 S3_FAN CTL _ PP3V3 S3 FAN CTL o w —WOL_EN 3
= : W __FWPME L S
1758w ‘%E%fée# : . __DP _TBT SEL D]
% < RA201 SEASETTRE w __ENET_MEDI A_SENSE_RDIV
= L. 07, opava ss . __AUD 1 PHS SW TCH EN _PCH =
\ pusgsppaes . __AUD | P_PER| PHERAL DET S
156w =_ AUD 12C INT L =
VOLTAGE MAKE_BASE 0%1 14 TBT_GX2SX BIDIR S
s PPOVIS_S3 MEMVREFDO A  —  o&zsv  TmE PPOVZ5_S3 MEM VREFDQ A 2z 77 AN E—FPVE A R T EEEEEE D e 3
v a2 PPOVZS S3 MEMVREFDO B — g g7sy 1R PPOV75_S3 NVEM VREFDQ B . 2 20 1 Y . __ENET_CLKREO L ::'
= . __ENET_LOW PWR P
7275 72025 2 20 = _PPOVZS_S3_MEM VREFCA — 40675y TRE PPOV75_S3_MEM VREFCA  .sisizszenrs s R,&ﬁgpg P 3
78 75 71 26 25 24 23 22 _PPOV75_S3_MEM VREFCA = 2 SDCONN_OC L D]
1o 75 71 2 25 20 2 22 _PPOV75_S3_MEM VREFCA _ w_LPCPLUS GPIO =
TYNC. VASTERSI 15 MLE TYNG. DATE=10! 317 201
e - -
EDP CABLE 67 66 63 62 59 58 49 37 19 18 PP5V_S0 Sl gnal AI | ases
72710 s L2CBKLT SCL = I2C BKLT SCL 3 60 72 72 XWA202 | I'n <SCH NUM>
2 71 68 63 | 2C BKLT_SDA — 12C BKLT_SDA o0 6o 71 72 . SM pP5Y AUDL O A L Appl e C. o
VAKE_BASE-TRUE — ®
81 72 71 68 48 44 41 a7 __ SVBUS_SMC_0_SO_SCL — SMBUS_SMC_0_SO_SCL 37 41 44 48 68 71 72 81 — : ? <E4LABEL>
= XWA203 Ne=s NOTI CE OF PROPRI ETARY PROPERTY:
81 72 71 68 48 44 41 37 SMBUS_SMC _0_S0_SDA — SMBUS_SMC _0_SO_SDA 37 41 44 48 68 71 72 81 SM ng;' ;\Erm LCN gg—r\@A'O’%‘ERPEERE' N 1S THE
1 2 PP5V_SO0 _AUDI O AMP_R 53 R POEEaEMR, ACRERS T8 THE FOLLOW NG
— : I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 102 OF 118
VOLTAGE=5V I'l NOT TO REPRODUCE CR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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XDP
Fune Test J3501 - airport Func Test J6100 - spi NG x0P_cPu Tk o175
D TRUE AP CLKREQ Q L 34 = IRUE XDP_PCH TCK 1118
> RE AP _RESET_CONN L - TRE _PP3VA2_G3H 5 55 38 39 45 42 13 20 50 50 CD>—=e_XOP CPU 1D o0 7o
D TRUE PCl E_AP_D2R Pl _N 34 77 => SNC RESET L 57 88 &7 70 72 = TRE XDP_CPU_TDO 618 75
TrRUE_PCIE AP_D2R Pl _P - C>—IRE 4 42 50 57 mE XDP_CPUPCH TRST L 61875
[ — TRE _ SMC TCK P g
> 1rRE PCIE AP RD N a7 = SMCTNE o> me XDP_CPU TMB 510 75
> e PCE AP RDP o D—RE a4z 50 > e XDP PCH TMS e D
> 1RE POE CLKIOOM AP CONN N SPI ROM USE MLB oD e XDP PCH TDI i e
PCl E_CLK100M AP_CONN P, - Co>—RE %0 mE XDP_PCH_TDO 11
OO—BRE e = A e TRUE SPI_ALT CLK 50 77
= TrUE___PCIE WAKE L 12 34 36 77 = Pl ALT CS L fs TRE XDP_CPU PREQ L 61875
TRE PP3V3_S3RS4 BT F » >—RE w0 77 e XDP_CPU_PRDY L .
[ — TRUE__SPI_ALT | Q0_MOSI w =
TRUE  PP3V3_W.AN 24 a2 = IRHE PM RSMRST L 1267 77
[ — TRE__SPI_ALT IOL M SO 4 =
TrRUE___USB BT CONN N 378 = : TRE PM PCH PWROK 12 19 77
[ m— TRE _SPl_ALT IR WP_L 5o J6601 - mic [Ep
TRUE___USB BT CONN P 24 76 = TRE PM SYSRST L 12 19 a1 77
[ — TRUE__SPI_ALT 1Ol HOD L tme DM C OK3 o2 55 =
RE  WFI_EVENT_L a6 a1 a2 = = mE CPU_CFG<3> 61875
e G o —ImE G\D 2x p——me PPSVS SO BHEEEEnnns e eP1ves s 0 1015 47 10 o
- c G S B
= é TRUE DM C SDA3 52 55 Pt G\D 2X GND
J4002 - Canera RE G\D =
L
Pl K_CONN_N . =
S ar MP Gk oD o J6602 - L speaker |
i TRE SPKRCONN L _| D 2 55
CAM SENSOR WAKE L_CONN_, e oW L OT N ne
> TRE MPI_DATA CONN N - = e ————— Power Sequence
1RE M Pl _DATA_CONN P 57 50 OmD>——=e RO S O N s s 02 FUNGTEST sMc ONGFE L w0 a1 a2
D X X —
Do IRE SMBUS SMC 0 _SO_SDA a7 41 44 48 60 71 72 61 J4801 - ipd flex SPKROCNN 5L OUT P D m=Ee PM_DSW PWRGD 1241 77
= LR 53 95 02 TRE ALL_SYS_PWRGD
> 1rE SMBUS SMC 0_SO_SCL 57 41 40 48 68 71 72 81 16 19 41 58 67
= __tmE 2C CAM SCK . D> TRE__TPAD SPI_INT L o e QD EE me  PM PCH SYS PYROK 121019 01 77
> 1rE 12C CAM SDA 36 37 > 1RE  TPAD SPI_CS L w77 = = PLT RESET L 12 18 20 21
D> 1RE PP5V S3RSO_ALSCAM F o »>—IRE_TPAD SPI_MOSI @ J6603 - R speaker >— = EDP | G PANEL PWR 267
TRUE __TPAD SPI _M SO 39 71 77 IRE SPKRCONN R | D 52 55 IRE EDP | G BKL_ON 12 63 71
—RE GND 'E@ TRE _TPAD SPI_SCLK o @@ rme___ SPKROONN R OUT N 53 55 82 &>
= TRUE __TPAD SPI _BUS _EN a0 71 TRUE SPKRCONN R OUT P 53 55 82
= =
> TrRUE _USB_TPAD N 13 30 76 = IRE SPKRCONN SR QUT N 53 55 82 C
J9500 - ri o coax TRE __USB TPAD P 13 30 76 e SPKROCONN SR OUT P 55 55 52
> TRE FHDM_CLK N e @@ TRE  1LOXP2Z INT L - o
> e HOM CLKP 5607178 > IRE 12C 1 OXP_SCL 50 =
D TRUE HDM _DATA N<O> 60 71 75 = TRUE 12C | OXP_SDA 39
> TRE HDM DATA N<1> P, > TRE SMC PNE S4 WAKE L 4500 ss
> TRE HDM DATA N<2> P, > 1RE TPAD ACTUATOR THRMIRIP_L s o
> TRE HDM DATA P<0> o 717 o> 1RE_ TPAD VBUS EN w0
> TRE HDM DATA P<l> o 75 SMBUS SMC 2_S3 SCL 50 a1 as 51
HDM _DATA P<2> SVBUS SMC 2 S3 SDA J7000 - DC PWR
D TRUE 69 71 75 @ TRUE 39 41 44 81 TRUE ADAPTER SENSE =
co—mE SMCLID o0 414z a3 ¢ TrRUE___PP20V_DCI N _FUSE 2x
> TRE  SMC ACTUATOR EN L w0 a2 [— =) -
> 1mE_USB3 SD D2R N 1820 60 77 > TRE PPVIN S4_TPAD X0 15 70 LBF 2
> e USB3 SD D2R P 1520 69 77 > 1RE  GND ACTUATOR 4X39 =
> 1eeE USB3 SD RPD C N 1320 69 77 > IRE_PP3V3 $4 29 38 38 49 43 43 40 47 05 oo J7050 - battery p—t
D TrUE USB3_SD R2D C P 13 20 60 77 = TRUE PP5V_S4 38 39 51 61 66 67 68 69 70 72 PPVBAT H N 8Xss 57
> e USB3 EXTB D2R N 13 60 76 TRE___GND 2X SMBUS SMC 5_GB_SCL .1 41 56 57 &1
> 1=E USB3 EXTB D2R P 126 76 =+ SMBUS SMC 5_GB_SDA 41 s 56 57
> 1RE USB3 EXTB R2D N o 76 > IRE SYS DETECT L w
D TRUE  USB3_EXTB R2D P 69 76 TRUE___GN\D 8x
> e USB EXTB N 120 70 J4813 - keyboard =
=t RUE__USB EXTB P 13 60 76 [ TrRUE __PP3V3_S4 20 38 39 40 42 43 46 47 65 o5
TRUE___G\D 19X i TrRUE  PP3V42 G3H 19 35 38 39 43 42 43 44 50 56 J8300 - eDP
= = TrRE W5 _CONTROL_KBD b o> TRE DP_INT_AUX N o 75
i TRUE W5 KBD1 30 > TRUE DP_I NT_AUX_P 68 75
. TrRUE WS KBD10 30 TRUE DP_I NT_M._N<O> 68 75
J9510 - rio flex = TRE WS KBD11 . EE TrRUE DP_INT_M._N<1> o8 75
> TRE SD PVR EN 1318 6 D': TRUE WS _KBD12 % > TRE DP INT M_N<2> o 75 B
> TRE_HDM DDC CLK . > IrRE WS KBDI13 % o> 1RE DP INT M. N<3> o 75
> TRE_HDM _DDC DATA oo > 1rRE WS KBD14 s C>—IRE DP INT M_P<0> o 75
> 1RE_HDM _HPD 1220 00 71 > TRE W5 KBDI5_CAP s > TRE DP INT M _P<l> o 7o
= TRUE  SMBUS PCH CLK 13 18 a4 60 71 77 i TRUE WS KBD16_NUM 30 = TRUE DP_I NT_M._P<2> 68 75
= TrRUE  SMBUS_PCH DATA 13 18 44 69 71 77 F— TRUE WS KBD17 a9 TRUE_DP_INT_M._P<3> 8 75
[ TRUE PM SLP_S3_BUF L 5166 67 69 i TRUE WS KBD18 30 = TRUE LCD IRQ L 68
> TRE_PMSLP S4 L 12 21 26 38 41 67 60 = TRE W5 KBDILO 50 o> 1RE_LCD HPD_COWN w0
ey TRUE  PP3V3_S3 3X13 20 21 44 46 47 66 69 70 [ TrUE W5 _KBD2 a9 = TRUE LCD BKLT PWM R 63 68
D> IRE PP3V3 sS4 2934 93 49 43 40 46 47 5 oo > IRE W5 KBD20 % SMBUS _SMC_0_SO_SDA 57 41 41 45 65 71 72 o1
e TRUE  PP5V_S4 5X35 39 51 61 65 67 68 69 70 - TrRUE  WS_KBD21 3 a7 41 44 48 68 71 72 81
Rl O SDCONN_STATE_CHANGE L % > IRE W5 KBD22 w0 > e |2C BKLT SDA R,
[y TRUE USB EXTB OC L 18 6o i TRUE WS KBD23 9 = TRUE 12C BKLT SCL 63 68 71
—IRE GN\D 10X - TrRUE W5 KBD3 30 = TrRUE  PP5VR3V3_SW LCD 3Xes _—
L > TRE V5 KB4 w0 > TRE PPVOUT SO _LCDBKLT &
D TrUE W5 _KBD5 9 —IRE GN\ND 16X
" TRUE WS KBD6 0 =
J5150 - hall effect > 1eE W5 KBD7 i '
D TRUE  PP3V42 G3H 1935 39 33 43 42 43 44 50 50 - TRUE W5 KBD8 28 Power Rail s
D TRUE_SMC LID R s s TrUE W5 _KBD9 a9 [ TRUE _PM SLP S3 L 12 21 41 67
RE___GND > TRE W5 KBD ONOFF L s > RE PPVIT SO DDR 21 27 50 70
= LEET COTLCN KBD .. o—=E PRIVE 0 BEBiElnvns
J6050 - left fan e WS LEFT SHIFT KBD > IRE PP3V3 S3 T2 %0 T aa a0 47 0n 00 70 72
e FAN LT PWM — e QD 2x e PP3V3 S5 RuBGRRp e
D: TR FAN LT TACH . = (= Eﬁg&izss&ﬁVREF SMC_ a2
Do IRE_PPSV SO 3X18 19 37 49 50 59 62 03 00 J4915 - kbd bklt o— PPsv S0 B P20 A
TRE  GND 5% > 1rE  KBDBKLT RETURNL 2Xu0 52 [ PP5V S3 7 39 9 00 50 o0 62 6a 6o o7 SYNC VASTER=J15 MB SYNC_DATE=10/317 201
i KBDBKLT RETURNZ [ TRUE 21 37 60 66 67 70 ——
= 8k 2Xa0 63 TRE___PP5V_S5 P i
. TRE PPVOUT SO0_KBDBKLT _ . o = o1 5 70 Functi onal Test Points
J6060 - right fan Oo—B . > 1=E PPBUS GBH %0 45 50 57 55 05 10 TR
D TRUE FAN RT_PWM 20 N [ TRUE PPDCI N_G3H 56 57 70 " U'\/b
> TRE FAN RT_TACH w - > 1RE PPVCC SO_CPU S0 0455070 Appl e Inc. =
TRUE PP5V_SO 3X15 19 37 49 58 59 62 63 66 TrRUE PPVTTDDR S3 o0 70 ® Y 2E
Oo—B R R — 8 SoSw S5 e <E4LABEL>
= = s a0 70 NOTI CE OF PROPRI ETARY PROPERTY:
L > TRE PPI1V5_SO 41 12 13 15 17 10 52 64 67 69
PP1V35 Ss 70 THE | NFORMATI ON CONTAI NED HEREI N | S THE
@ TRUE 21 46 60 66 70 PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN THI S DOCUVENT | N CONFI DENCE 104 OF 118
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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PCH Thunder bol t
NO_TEST MAKE_BASE NO_TEST MAKE_BASE PLACEABLE BEAD- PROBES FOR TBT
7313 B. PARE_D2RN — B. PARE_D2RN 17a 73 2e NG TBT_XTAL250QUT — TRUE TRUE NC _TBT_XTAL250UT 2873
2 1a NC_USB3_SPARE_D2RP — IRE TrRE  NC USB3_SPARE D2RP 137 -
2313 _NC_USB3_SPARE R2D CN — IRUE TRUE NC USB3_SPARE_R2D_CN 13 73
515 _NC_USB3_SPARE_R2D_CP — IRUE TRUE NC_USB3_SPARE_R2D CP 1373
721 _NC_USB3_ EXTC D2RN TRE_ NC USB3_EXTC D2RN v e o BT A DOR Pel> lresm BEAD- PROBE BPAS3 1 No, XNET_CONECTI ON=TRUE
1673 15 _NC_USB3_EXTC D2RP TRUE NC USB3_EXTC D2RP 1573 76 TP_DP_TBTSRC M._CP<3..0> — TRE TRUE NC DP_TBTSRC M._CP<3..0> 2 7o Iamsm BEAD- PROBE BPAS 32 No XNET_CONNECTI ONSTRUE
7673 15 _NC_USB3_EXTC R2D_CN TRUE NC USB3_EXTC R2D CN 1373 76 TP_DP_TBTSRC M._CN<3..0> — 1RUE IRUE NC DP_TBTSRC M._CN<3..0> 2z
NG USBa EXTD DaRN e NG USma EXTD D2R . 1 NG DR TBTSRC AXGH ON = sme imr NG DR TBTSRC AXGON . .
7+ NC_USB3_EXTD_D2RP TmE NG USB3_EXTD D2RP LI S “r
767 15 NC_USB3_EXTD R2D_CN TRUE NC USB3_EXTD_R2D CN 1378 76
wraa NG USB3 EXTD RRD CP  — TR TRUE  NC USB3 EXTD RRD CP i+
» _NC PGl E_ENET_D2RN TRUE TRUE NC PCl E_ENET_D2RN 2
» NC PCl E_ ENET_D2RP TRUE TRUE NC PCl E_ENET_D2RP 2
s _NC PCIE ENET_R2D CN TRUE TRUE NC PClI E ENET_R2D CN 73 rem—
s _NC PCIE ENET_R2D CP — TRUE TRUE NC PCl E ENET_R2D CP 73
- 7212 _NC DP_I G D AUXCHN — TRE TREE NC DP | G D AUXCHN 2
=1 NC DP 1 G D AUXCHP — TRUE TRUE NC DP_| G D _AUXCHP 12 73
7673 11 _NC_SATA A D2RN TIRUE TRUE NC SATA A D2RN 1173 78
67211 NC_SATA A D2RP TRUE TRUE NC SATA A D2RP 17376 33 NC PClI E_CLK100M GPUN — TRUE TRUE NC PClI E_CLK100M GPUN o
w72 u _NC_SATA_A_R2D_CN TRUE TRUE NC_SATA_A_R2D_CN 17376 13 NG PCIE _CLK100M GPUP — TRUE TRUE NC_PCl E_CLK100M GPUP 1173
67311 _NC_SATA A R2D CP TRUE TRUE NC SATA A R2D CP 11s 76 1 NC PCI E_CLK100M PE5N — IRUE TRUE NC PCl E_CLK100M PE5N 1 o7a
73 _NC SATA B D2RN TRUE TRUE NC SATA B D2RN 1 7ae s NC PCIE CLK100M PE5P — TRUE TRUE NC PClI E CLK100M PE5P 173
7311 _NC SATA B _D2RP TRUE TRUE NC SATA B D2RP 1737 1, NC PCI E_CLK100M ENETSDN — IRUE TRUE NC PCl E CLK100M ENETSDN 4, +5
2 NC SATA B R2D CN TRUE TRUE NC SATA B R2D CN wrsu NC PCIE CLKIOOMENETSDP  — trE  TRE  NC PCIE CLKIOOM ENETSDP ., 4
w7311 _NC SATA B R2D CP TRUE TRUE NC SATA B R2D CP e n NC PCIE CLK100M ENETN — TRUE TRUE NC PCl E CLK100M ENETN 173
=11 _NC _SATA ODD D2RN TRUE TRUE NC SATA _ODD D2RN 173 NC PCIE CLK100M ENETP — TRUE TRUE NC PCl E CLK100M ENETP 173
=11 _NC _SATA ODD D2RP TRUE TRUE NC SATA _ODD D2RP nreu NC PCIE CLKI00M PEGBN — TRUE TRUE NC PCl E CLK100M PEGBN 173
»u NC_SATA_ODD_R2D_CN TIRUE TIRUE NC_SATA_ODD_R2D_CN 177 NG PCIE CLKI100M PEGBP — TRUE TRUE NC_PCl E_CLK100M PEGBP 1173
11 _NC SATA ODD R2D_CP TRUE TIRUE NC SATA _ODD _R2D _CP 1 NC PCIE _CLKI00M SWN — TRUE TIRUE NC PCI E CLK100M SWN s
311 _NC_SATA D _D2RN TRUE TRUE NC SATA D D2RN 1737231 _NC _PClIE_CLK100M SWP — IRUE TRUE NC PClI E CLK100M SWP 1173
e N P N e tae 1C STAD 2R ®7 .. NC PCH GPI 064 CLKQUTFLEXO — tre  tre  NC PCH GPI 064 CLKQUTFLEXO 11+
o TRUETRUE. NG SATA D RID ON nr NG PCH GPI 065 _CLKOUTFLEXL — NC_PCH_GPI 065_CLKOUTFLEX1
2 NC SATA D R2D CP TRUE TRE__ NC SATA D R2D CP g P M e R == e B E == o TRUETRIE e Tl ST s PR L E =S 1T
7: . NC _SATA F_D2RN TRUE TRUE NC_SATA E _D2RN . 7: 20 _NC PCH GPl 066_CLKOUTFLEX2 — TRUE TRUE NC PCH GPI 066_CLKOUTFLEX2 11 73
21 _NC_SATA F_D2RP TRUE TRUE NC _SATA F D2RP N NC PCH GPI O67_CLKOUTFLEX3 — TRUE TRUE NC PCH GPI O67_ CLKOUTFLEX3 1173
211 _NC_SATA F_R2D _CN TRUE TRUE NC SATA F R2D CN 1173
s 11 _NC_SATA F_R2D CP TRUE TRUE NC SATA F R2D CP 173
e % £g %gg IRUE IRUE NG USE EXTCN et _INC _USB_4N — TRUE TIRUE NC _USB_4N 1373
76 73 13 TRUE TRUE NC _USB_EXTCP 13 73 76 NC_USB 4P ] NC_USB 4P
76 73 13 _NC_USB_SDN TRUE TRUE NC_USB_SDN 57376 — TRUE TRUE .
76 73 13 _NC_USB_SDP TRUE TRUE NC USB_SDP 13 73 76
7212 _NC_USB_W ANN TRUE TRUE NC _USB_W.ANN .
23 1 _NC_USB_W_ANP TRUE TRUE NC UsSB_W.ANP 13 73
76 73 13 _NC_USB_6N TRUE TRUE NC USB_6N 1373 76
673 13 NC_USB_6P TRUE TRUE NC USB_6P 1373 76
7673 15 _NC_USB_7N TIRUE TRUE NC USB 7N 1373 76
7673 15 _NC_USB_ 7P TIRUE TRUE NC USB 7P 1373 78
76 73 15 _NC_USB_EXTDN TIRUE TRUE NC USB EXTDN 1373 76
76 73 15 _NC_USB_EXTDP IRUE TRUE NC USB EXTDP 1373 76
313 _NC_USB_PSOCN TRUE TRUE NC _USB_PSOCN 1373
315 _NC_USB_PSOCP TRUE TRUE NC_USB_PSOCP 13 73
2673 13 _.NC_USB | RN TRUE TRUE NC USB | RN 13 73 76
7673 15 _NC _USB_| RP IRUE TRUE NC USB | RP. 1373 78
7575 11 _NC | TPXDP_CLK100MN — TRUE TIRUE NC | TPXDP_CLK100MN 1 7s s
s 75 11 _NC | TPXDP_CLK100MP TIRUE TIRUE NC | TPXDP_CLK100MP s s
12 _NC PCl _PME L TRUE TRUE NC PCl _PME L 12 73
s NC PCl _CLK33M OUT2 TRUE IRUE NC PCl _CLK33M OUT2 u s
s NC PCl _CLK33M OUT3 TIRUE IRUE NC PCl _CLK33M OUT3 s
212 _NC _HDA SDI N1 TRUE TRUE NC _HDA_SDI N1 173 O—IRE PCl E TBT_R2D P<3..0> 28 75
s 11 _NC_HDA_SDI N2 TRUE TRUE NC _HDA_SDI N2 1 73 Oo—IRE PCl E_TBT_R2D N<3..0> 28 75
2311 _NC_HDA_SDI N3 TRUE TRUE NC HDA_SDI N3 173 O—IRE PCl E_TBT D2R C P<3..0> 28 75
31 NC LPC DREQO L TRUE TRUE NC LPC DRECQO L 13 73 CoO—IRE PCIE TBT_D2R C N<3..0> 28 75
213 _NC CLINK CLK TRUE TRUE NC CLI NK_CLK 13 73
21 _NC_CLI NK_DATA TRUE TRUE NC CLI NK_DATA .
7o 1 NC_CLINK_RESET L TRE_ TRE  NC CLINK RESET L w078 [ S a1 sz 7o
771 NC LPC CLK33M LPCPLUS R TRUE TRUE NC LPC CLK33M LPCPLUS R i 73 7 D> RE - 5127
C>—IRE DM _N2S P<3..1> 51275
> IRE DM _N2S N<3..1> s 1275
SYNG VAGTER=J 15 ML.B SYNG DATE=10/ 317 201
e
o NC_USB_SMCP —TRE  TRE NC USB SMCP o e NC & No Test
76 72 _NC_USB_SMCN — IRUE TRUE NC USB_SMCN 73 76 DL e Nz
d} Appl e Inc. =SCH_NUMP
s _NC SMC | NTERFACE 2 — TRUE TRUE NC SMC | NTERFACE 2 73 © <E4LABEL>
- NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
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X425 BOARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS

BOARD LAYERS BOARD AREAS WEDOPNW OEREPRR
TOP, I SL2, 1 SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9, |SL10,|SL11, BOTTOM NO_TYPE, BGA, P65BGA M 16. 2
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’GA;:"
DEFAULT * Y =45_0OHM SE =45_OHM_SE 10 MM 0 M 0 M
STANDARD * Y =DEFAULT =DEFAULT 10 WM =DEFAULT =DEFAULT
NET_SPACI NG TYPE1 | 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’GA;:" N N BGA PO72_SPA(I —
50_OHM SE | TOP, BOTTOM M 0.095 MM 0.095 MM o . . PESEA PO75_SPACE
50_OHM _SE * Y 0.066 MM 0.066 MM =STANDARD =STANDARD =STANDARD
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;Z" —
45_0'|M_SE T(J:’, BOTTOM Y 0.116 MM 0.116 MM e SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT
45_OHM_SE * Y 0.083 M 0.083 M =STANDARD =STANDARD =STANDARD DEFAULT - 0.1 w ?
STANDARD * =DEFAULT ?
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK’G(’A;:" BGA_P1MM * 0.1 MM ? »
40_OHM SE | TOP, BOTTOM M 0.145 MM 0.095 MM o BGA_P2MM * 0.2 M
40_OHM_SE * Y 0.102 MM 0.090 MM =STANDARD =STANDARD =STANDARD PO72_SPACE * 0.071 MM
_ PO75_SPACE * 0.075 MM 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 GAP
37_OHM SE | TOP, BOTTOM M 0.165 MM 0.095 MM o
37_OHM_SE * Y 0.118 MM 0.090 MM =STANDARD =STANDARD =STANDARD St ackup- Def i ned Spaci ng Rul es
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 NECKGAP ’\bt e: O,It er dl el eCt r | c | s 0 058 mm nom nal ,
27P4_OHM SE | TOP, BOTTOM Y 0.265 W 0.095 WM Inner dielectric is 0.053 mm nomni nal .
27P4_OHM SE * Y 0.186 MM 0.1 MW =STANDARD =STANDARD =STANDARD
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 SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
72_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1: 1_SPACI NG . 0.1 M 2
72_OHM DI FF  [isia, 10,1509, 15010 Y 0.105 MM 0.105 MM 0.120 MV 0.120 MM
72_OHM DI FF | 1SL2,1SL11 Y 0.105 MM 0.105 MM 0.120 MM 0.120 MM SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VeI GHT
72_OHM DI FF | TOP, BOTTOM M 0.146 MM 0.146 MM 0.120 MV 0.120 MM 1x_DIELECTRIC |  7op, BorTOM 0.058 MM 2
_ 1x_DI ELECTRI Cifs3, 54,1500, 1501 0.053 MM 2
PHYSI CAL_RULE_SET LAYER oN %E%JT 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 1X_D| ELECTRI Gib. o5, s6.1 57,1 56,1 h1 0.101 MM 2 -
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF  [ists.15u4.150,15010 Y 0.092 MM 0.092 MM 0.120 MM 0.120 M
80_OHM DI FF IsL2,1sL11 Y 0.092 W 0.092 W 0.120 mv 0.120 MM PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE W DTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
80_OHM DI FF | TOP, BOTTOM Y 0.125 MM 0.125 MM 0.155 MV 0.155 MM P65_BGA * Y 0.071MM 0.071MM 0.075MM 0.126MM
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;Z" - —
85_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD NET_PHYS| CAL_TYPE | AREATYPE | PHYSI CAL RULE SET
85_OHM DI FF  [ista, 150, 15t0,1 5010 Y 0.080 MM 0.080 MM 0.120 MM 0.120 MM . PesE Pes_B
85_OHM DI FF | 1SL2, I1SL11 Y 0.080 MM 0.080 MM 0.120 MM 0.120 M
85_OHM DI FF | TOP, BOTTOM M 0.105 MM 0.105 MM 0.125 MV 0.125 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’GA;:"
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF  [isia, 1504, 1509, 15010 Y 0.078 MM 0.078 MM 0.200 MV 0.200 MM
90_OHM DI FF | ISL2, I1SL11 Y 0.078 MM 0.078 MM 0.200 MV 0.200 MM
90_OHM DI FF | TOP, BOTTOM M 0.101 MM 0.101 MM 0.180 MM 0.180 MM
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’ GAP
1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 W 0.1 M

SYNC MASTER=SI DLE J45

SYNC DATE=12/10/ 201

T
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CPU Signal Constraints
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP H
— CPU Net Properties DP AUX NET PROPERTI ES
cPU_50S * =50_CHM_SE =50_CHM_SE =50_CHM_SE =50_CHM_SE =STANDARD =STANDARD NET_TVPE S
e ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG -
CPU_45S * =45_0OHM SE =45_0OHM SE =45_0OHM SE =45_0OHM SE =STANDARD =STANDARD ELECTRI CAL_CONSTRAI NT_SET]| PHYSI CAL SPACI NG
== DM _s2N CPU 85D DM _S2N DM _S2N _P<3: 0> s 1273
CPU_27P4S * =27P4_CHM SE =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7ML 7ML oM SoN oPU 85D oM SoN DM__S2N _N<3: 0> e s
— | — = = = .
oPU_85D i =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF oM s CPU 85D DM _N2S DM _N2S P<3: 0> 51273 oo LNT LG R o DP | NT p< > cen
B 3 SELA!mRI_——M_Q_JJ_ .
DM _N2S CcPU 85D DM _N2S DM _N2S N<3: 0> D> == =
NOTE: 7 mil gap is for VCCSense pair, which Intel says to route with 7 mil spacing without specifying a target inpedance. = = = = o D2 INLIGM DP_85D pisplayport [ DP INT ML_C N<3. . 0> sen
EDl _I NT CPU_50S CPU_AGTL EDl _| NT 512
= == = EDl_CSYNC CPU_50S CPU_AGIL FDI _CSYNC = DB_850 pospavecer | DP INT M _P<3..0> oo
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT = = = =" o — DP_85D DISPLAYPORT | DP INT_M._N<3..0> 7m0 D
DM _CK CPU_85D K DM DM _CLK100M CPU P 611
= = = - e DP_85D Dsplavperr | DP_INT_M._F _P<3..0> w
CPU_AGTL g =STANDARD ? CPU_AGTL TOP, BOTTOM =2x_DI ELECTRI C ? oM _ak CPU 85D CLK DM DM _CLK100M CPU N 61 e DL SpLAY DP INT M. E N<3. . 0> o
p—— - . = P - p—" = [O—CRU aKIas Pl CPU 85D CAKPOE CPU _CLK135M DPLLREF N  ,; @@ e g AYPme DP INT M. P<3..05 w0
) _ - _ CO—CPUAKI3S Pl CPU 85D AKPOE CPU CLK135M DPLLREF P ¢ ., b f:D DL SpLAY DP I NT M. N<3._. 0>
cPU_cow * 20 ML B CPU_VREF * 12 ML B [ED—CRU_CLKI3S Pl CPU 85D ClK PAE CPU CLK135M DPLLSS N 4, = = Ot — 68 72 75
n - T O—CRULAKIZE Pl CPU 85D AKPOE CPU CLKI1I35M DPLLSS P ¢ .
PuITP 2 1SPACI NG I D—CRULEDR cove CPU 27PAS CPU_COVP CPU_EDP_RCOWVP 5 DP_INT |G AUX DP_85D DisplAYPORT | DP_| NT_AUXCH C P 5 68 71
CPU_VCCSENSE * 25 ML 2 ED—CRUPEG cove CPY 27PAS CPU_COVP CPU_PEG_RCOWP 5 Z>—DE_LNL_L G AUX DP_85D DisPLAYPORT | DP | NT_AUXCH C N s 68 71
Mot CPU si | iih " - N 50- ohm i ngl ded D—CRUCEG CPY 455 CPy | TP CPU CFG<19. . 0> 6 18 72 C>—DELNT 1 G AUX DP_85D pispLayport | DP I NT_AUX P o8 72
S ! signals W 1 npe ancev requi renmen S are -ohm si ngl e-ended. - DP_| NT7| GﬁAUX I')FLRRD DL SPLAY] u:’ I NT AUX N o 72
Sone signals require 27.4-ohm singl e-ended i npedance. D r
SOURCE: | VB PLATFORM DG , Tabl es 205- 207 CO—XDB_OK PCH K POE 8D| QK POE NC | TPXDP_CLK100MP 1 7s
H O—XDE_QK PCH K POE 8D| QK POE NC | TPXDP_CLK100M\ 173
Spaci ng Rul e Sets S e ass e | XOP_CPU TOI S |
= = CO—XDE_To CPU 455 cPy | TP XDP_CPU_TDO 5 18 72
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff Xl_PiTNB Pl LAEQ Pl LiTP Xu:, O:,U T’\/B o 18 72
DM _2SAVE * =3X_DI ELECTRI C ? DM _2SAVE TOP, BOTTOM| =4X_DI ELECTRI C ? CO—XDE_IX CPU 455 cPy | TP XDP_CPU_TCK 6 18 72
DM _TXRX * =6X_DI ELECTRI C ? DM _TXRX TOP, BOTTOM| =10X_DI ELECTRI C ? —TESL CRUL45S CRULTE LLB_CRURCH TRST L oo
— — — = i e c = cpU_ass Py TP XDP_BPM L<3. . 0> -
DM CLK2N2S * =6X_DI ELECTRI C ? DM CLK2N2S TOP, BOTTOM| =10X_DI ELECTRI C ? f— CPU_45S CcPy_| TP XDP_BPM L<7..4> o 18
DM CLK2S2N * =3X_DI ELECTRI C ? DM CLK2S2N TOP, BOTTOM| =6X_DI ELECTRI C ? y ESETL CRUL45S CRULTE ZE_DBRESEL L oo
= — . T N ED—XDE_PROY_| CPU 455 cPy | TP XDP_CPU PRDY L o 18 72
DM CLK2OTHER * =4X_DI ELECTRI C ? DM CLK2OTHER | TOP, BOTTOM| =4X_DI ELECTRI C ? D —XDE_PREQ | CcPU 455 cPy I TP XDP_CPU PREQ L 18 72
— CO—CBUL CATERR | CPU 455 CPU_AGITL CPU CATERR L 5 a1
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET CO—CRU BECl CPU 455 CPU VID CPU_PECI 6 14 42
" = O CPU_PROCHAT | CPU 455 CPU_AGITL CPU_PROCHOT L o a1 42 58
DM _* =SAME DM _2SAMVE = = = = C
DM _N2S DM _S2N * DM _TXRX cPU 455 cPU_AGTL CPU_PWRGD o110 DP DM ROPERT
oM S2N oM N2S - oM TR CO—PMIHRMIRIP | CPU 45S CPU 8M | PM THRMIRI P_L 6 14 42 I H NET P ERTI ES
- = - ANMEML CPLLA5S CEULAGIL M _MEM_EVIRGD oz ELECTRI CAL_CONSTRAI NT_SET| PHYSI CAL e SPACI NG
CLK_DM DM _N2S * DM CLK2N2S CO—BMSYNC CPU 455 CPU_AGITL PM _SYNC 12 - -
K om oM S2N " DM CLK2SoN ) SM RCOVP. CPU 27PAS CPU_COVP CPU_SM RCOWP<2. . 0> s [Z>—HDM_DATA DP_85D DisplAYPORT | HDM _ DATA P<2. . 0> 60 71 72
= = — CoO—euvD CPU 455 CPUMID CPU_VI DSOUT o5 [Z>—HDM _DATA DP_85D DsplaYPeRT | HDM _DATA N<2..0>  nr
CLK_DM * * DM CLK2OTHER O—CeuvD CPU_45S CPU VID CPU_VI DSCLK s 58 DM _aK DP_85D HDM Gl K HDM _CLK P s 60 7172
PEG - SSD & TBT Co—CcruvD CPU_45S CPUMI D CPU VI DALERT L 5 s DM _ak DP_85D HOM _ QLK HDM _CLK_N 560 71 72
[CO—CRULVCCSENSE CPU 27PAS cpy veesense | CPU VCCSENSE P s 58
ALLOW ROUTE = = = = > DR IBL MO DP_85D DisplAYPORT | DP_TBTSNKO M._C P<3..0> sz n1
PHYSI CAL_RULE_SET LAYER OB M NIMUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAIR PRI MARY GAP | DI FFPAIR NECK GAP [O—CPU VCCSENSE CPU 27P4S cpy_veesense | CPU VCCSENSE N o 58 b TR MO b f:D O DP TBTSNKO M. G Ne 0> oo n
— CPU_NEM VREE NEM 12M | CPU_DI MVA_VREFDQ = —— — e —— = e
PEG 80D * —80_QHMLDI FF =80_CHM DI FF =80_CHM DI FF =80_CHM DI FF =80_OHM DI FF =80_OHM DI FF = = = = T = DP_85D DisPLAYPORT | DP_TBTSNKO M. P<3. . 0>
CPU_NEM VREE MEM 12M | CPU_DI MVB_VREFDQ -
D = - DP_85D D spLAYPeRT | DP_TBTSNKO M. N<3.. 0> 2
T T e CPU_NEM VREE MVEM PUR PPOV75_S3_NEM VREEDQ A 22 25 24 71 78 = " e DP TBTSNKL M. C P<3. . 0>
3 3 = = SPLAYPORT | .
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING [ VI GHT SPACI NG_RULE_SET LAYER LI NE-TO-LI NE SPACING [ V&I GHT oL M VREE ol REE PPOV75 S3 NEM VREFDO B 20 2 26 1 > D2 TBT_ M1 DP_85D Dl | DP_TBTSNK1 M._C P<3. 52871  [pe—
= ="t = DP_TRT M1 DP_85D pisplAayport | DP.TBTSNKLI_M._C N<3. . 0> sz n
PEG 2SAME * =3X_DI ELECTRI C ? PEG 2SAME TOP, BOTTOM =4X_DI ELECTRI C ? [Z=D—CPU MEM VREE MEM PR PPOV75_S3_NMEM VREFCA ., 25 24 25 26 71 75 78 - = b 850 DLSPLAY, DP TBTSNK1 M. P<3..0> 2
CPU_NEM VREE MEM PVR PPOV7 M _VREF! = = o~ —
PEG_TXRX i =6X_DI ELECTRI C ? PEG_TXRX ToP, BOTTOM =10X_DI ELECTRI C ? [ED = = ez s Te [l DP_85D DisPLAYPORT | DP_TBTSNK1 M. N<3..0>
PEG 20THER i =4X_DI ELECTRI C 2 PEG 20THER ToP, BOTTOM =6X_DI ELECTRI C 2 2> IBISNKO_AUXCH DP_85D DP_TBTSNKO _AUXCH P
‘ " P - P > IBISNKO_AUXCH DP_85D DP_TBTSNKO_AUXCH N
PEG_2CLK =7X_DI ELECTRI C 7 PEG_2CLK TOP, BOTTOM =10X_DI ELECTRI C [ I')FLRRD u:, TBTSNKO ALJ)(C'_| C P 12287
[ 8 DP_85D DP_TBTSNKO_AUXCH C N2z n
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 > —IBISNKI_AUXCH DP_85D DP_TBTSNK1_AUXCH P
" - P - P > TBISNKI_AUXCH DP_85D DP_TBTSNK1 _AUXCH N
PEG3_2SAME =4X_DI ELECTRI C 7 __ PEG3_2SAME TOP, BOTTOM =6X_DI ELECTRI C [ __ I')FLRRD u:’ TBTSNK]. ALJ)(C'_| C P 1228
PEG3_TXRX * =8X_DI ELECTRI C el PEG3_TXRX TGP, BOTTOM =12X_DI ELECTRI C ? > DP_85D DP_TBTSNK1_ _AUXCH C N 12287
PEG3_20THER * =5X_DI ELECTRI C ? o PEG3_20THER TOP, BOTTOM =8X_DI ELECTRI C ? T B
PEG3_2CLK * =8X_DI ELECTRI C ? o PEG3_2CLK TOP, BOTTOM =12X_DI ELECTRI C ? T
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NCLRULESEr NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NCLRULESEr
PEG * =SAME * PEG 2SAME PEG3_* =SAME * PEG3_2SAMVE
PEG R2D PEG D2R * PEG TXRX PEG3_R2D PEG3_D2R * PEGE_TXRX
PEG * * * PEG 20THER PEG3_* * * PEG3_20THER
PEG * CLK_* * PEG 2CLK PEG3_* CLK_* * PEG3_2CLK
DI G TAL VI DEO SI GNAL CONSTRAI NTS
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 —
DP_85D * =85_CHM DI FF =85_CHM_ DI FF =85_CHM DI FF =85_CHM DI FF =85_OHM_DI FF =85_OHM. DI o
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG e SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG Ve G [»—BCLE 2R SSD CPU 85D PEG3 2R PClE SSD D2R P<3..0> s
= == =>—BCLE 2R SSD CPU 85D PEG3_[2R PClE SSD D2R N<3..0> 45
DP_2SAMVE =3x_DI ELECTRI C ? _ DP_2SAMVE TOP, BOTTOM =4x_DI ELECTRI C ? _ X ) mnggn meiR?D PG E SSD mD C P<3 j o> R
DP_20THER * =4x_DI ELECTRI C ? DP_20THER TOP, BOTTOM =6x_DI ELECTRI C ? CPU 85D PEGE_R2D PCIE_SSD R2D C N<3..0> 537
" - T - T D CPU 85D PEG3_R2D PCl E_SSD R2D P<3..0>
HDM CLK_2CLK =7x_DI ELECTRI C _ HDM CLK_2CLK TOP, BOTTOM =10x_DI ELECTRI C _ L LHED meiR?D PO E SSD mD '\'<3 j O> -
HDM CLK_2DP * =4x_DI ELECTRI C ? _ HDM CLK_2DP TOP, BOTTOM =6x_DI ELECTRI C ? _ PFGﬁmF\’iTﬂT mnggn PFGﬁD?R PO E TBT D2R P<3 . O> s 28 71
HDM CLK_20THER * =7x_DI ELECTRI C ? HDM CLK_20THER TOP, BOTTOM =10x_DI ELECTRI C ? S PEG 2R TBT CPU 85D PEG 2R PCIE TBT D2R N<3..0> 5 28 71
PCIE TBT _D2R C P<3..0>
— [ CPU_85D PEG 2R
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET = CPU 85D PEG 2R PClE TBT D2R C N<3..0> 2z s - - A
pp——— vy - e — PEG RoD TRT cPU_85D PEG ROD PCl E TBT R2D P<3.. 0> - I\C MASTER=CLEAN X305 PEG SYNC DATE=02/18/ 201
x - ISAE > _eecmn Tar ot erGen  PALE TBT R2D Ne3. .02 . - CPU Constrai nts
DI SPLAYPORT * * DP_20THER [ CcPU 85D PEG R2D PCE TBT R2D C P<3..0> s2sn - -
™ CcPU 85D PEG R2D PCIE TBT R2D C N<3..0> sz n - ' VS
HDM _CLK CLK_* * HDM CLK_2CLK =t = I I O_| U
—— Appl e Inc. —
HDM _CLK DI SPLAYPORT * HDM CLK_2 ® <E4 LABEL>
HDM _CLK * * HDM CLK_20THER NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
Di splayPort/ TMDS intra-pair matching should be 0.127mm Inter-pair matching should be within 2. 54cm Max Length 241.3nm PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
DI splayPort AUX CH intra-pair matching should be 0.127mm Max | ength 330.2nm | TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE 111 O: 118
SOURCE: Cal pel la SFF DG Rev 1.5 (407364) and Fanily GPU DG 04202- 001-v04. Il NOT TO REPRODUCE OR COPY I T
MAX LENGTH OF DI SPLAYPORT/ TMDS TRACES: 13 | NCHES. I:i/ II;IEJI ;?Gili\leﬁésg;v:léBLl SH I T IN WHOLE OR PART
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SATA I nterface

Constraints

PHYSI 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’GA;:"
SATA_85D * =85_OHMLDI FF =85_OHM DI FF =85_OHM_ DI FF =85_OHM DI FF =85_CHM DI FF =85_OHM DI o
SATA_37SE * =37_cHusE =37_OHM SE =37_OHM SE =37_OHM SE =37_CHM SE
SATA_45SE * =a5_cHsE =45_OHM SE =45_OHM SE =45_OHM SE =45_CHM SE
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’
SATA_2SAME * =3X_DI ELECTRI C ? o SATA_2SAME TOP, BOTTOM =4x_DI ELECTRI C ? o
SATA_TXRX * =6X_DI ELECTRI C ? o SATA_TXRX TOP, BOTTOM =10X_DI ELECTRI C ? o
SATA_20THER * =4X_DI ELECTRI C ? o SATA_20THER TOP, BOTTOM =6X_DI ELECTRI C ?
SATA_RCOWP * =6X_DI ELECTRI C ? o SATA_RCOWP TOP, BOTTOM =10X_DI ELECTRI C ? o

NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET
SATA_* =SAVE * SATA 2SAME
SATA_R2D SATA_D2R * SATA_TXRX
SATA_* * * SATA 20THER
USB 2.0 Interface Constraints
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’@;:‘
PCH_USB_RBI AS * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD o
UsB_85D * =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_0OHM DI FF =85_0OHM DI FE o
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
usB . =4X_DI ELECTRI C ? o usB TOP, BOTTOM =6X_DI ELECTRI C ? o
USB_RBI AS * =6X_DI ELECTRI C ? o USB_RBI AS TOP, BOTTOM =10X_DI ELECTRI C ? o
BT_WAKE * =4X_DI ELECTRI C ? o BT_WAKE TOP, BOTTOM =6X_DI ELECTRI C ? o
USB 3. 0 | NTERFACE CONSTRAI NTS
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’@#"
UsB3_85D * =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_0OHM DI FF =85_0OHM DI FE o
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o
USB3_2SAME * =3X_DI ELECTRI C ? o USB3_2SAME TOP, BOTTOM =4x_DI ELECTRI C ? o
USB3_TXRX * =6X_DI ELECTRI C ? o USB3_TXRX TOP, BOTTOM =10X_DI ELECTRI C ? o
USB3_20THER * =4X_DI ELECTRI C ? o USB3_20THER TOP, BOTTOM =6X_DI ELECTRI C ?
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET
USB3_* =SAME * USB3_2SAME
USB3_R2D USB3_D2R * USB3_TXRX
USB3_* * * USB3_20THER

System Cl ock Si gnal

Constraints

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’GA#"
CLK_SLOW 45S * =45_OHM SE|  =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
CLK_25M 45S * =45_OHM SE|  =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’

CLK_SLOW * =4x_DI ELECTRI C 2
CLK_25M * =5x_DI ELECTRI C 2 | NOTE: 25MHz system cl ocks very sensitive to noise.
NOTE: Latest Intel DG calls out 500hns SE for sys clocks

PCH Net Pr operties

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ SATA_85D SATA_R2D NC _SATA_A_R2D CP
[— SATA_85D SATA_R2D NC _SATA_A_R2D CN
[l SATA_85D SATA_?R NC _SATA A _D2RP
(e SATA_85D SATA 2R NC_SATA_A_D2RN
> SATA_85D SATA_R2D NC _SATA B_R2D CP
[l SATA_85D SATA_R2D NC _SATA B_R2D CN
SATA_85D SATA 2R NC_SATA_B_D2RP
[lRn SATA_85D SATA_?R NC _SATA B_D2RN

PCH_SATA_RCOWP

SATA_ROQVP

O USB_EXTA USB_85D USB USB_EXTA P
O USB EXTA USB_85D USB. USB _EXTA N

, EXTA USB_85D USB USB EXTA MUXED P
B _EXTA USB_85D USB USB_EXTA MJUXED N
[Z>—USB_EXTA USB_85D USB USB LT1 P
[ZD>—USB EXTA USB_85D USB USB LT1 N

L NC USB_85D USB NC _USB_EXTCP

L NC USB_85D USB NC _USB_EXTCN

L NC USB_85D USB NC _USB_SDP

3 NC USB_85D USB NC USB_SDN
[ CPU 455 cPy | TP SMC_DEBUGPRT_RX L
[l CPU 455 cPy | TP SMC _DEBUGPRT_TX L
O—UsB s\ USB_85D USB NC _USB_SMCP
O—LlsE s\ USB 85D USB NC USB_SMCN

, NC USB_85D USB NC USB_ 6P

L NC USB_85D USB NC USB_6N

3 NC USB_85D USB NC USB 7P
Z»>—USBNC USB 85D USB NC USB_7N
O USB EXTB USB_85D USB USB_EXTB_P
O USB_EXIR USB_85D USB USB_EXTB N

L NC USB_85D USB NC _USB_EXTDP

L NC USB_85D USB NC _USB_EXTDN
O USB BT USB 85D USB USB_BT P
O USB BT USB 85D USB USB BT N
[ USB_85D USB. USB _BT_CONN_P
[— USB_85D USB. USB BT_CONN_N

3 NC USB_85D USB NC USB | RP
[>—USBNC USB_85D USB NC USB | RN
[Z=»>—USB_TPAD USB_85D USB USB_TPAD P
[Z)—USB TPAD USB 85D USB USB_TPAD N
USB 85D USB USB_TPAD R P
iR USB_85D USB. USB TPAD R N

PCH USB_RBI AS

CO—BCHUSB RBIAS 1 PCH USB RBIAY  USB RBIAS

Cl ock Net

Properties

ELECTRI CAL_CONSTRAI NT_SET

NET_TYPE

PHYSI CAL

SPACI NG

®>—USB3_EXTA BX USB 85D USB3 2R USB3_EXTA D2R P
[ZZD>—USB3_EXTA BX USB_85D USB3 2R USB3_EXTA D2R N
= USB_85D USB3 2R USB3_EXTA_D2R C P
= USB_85D USB3 2R USB3_EXTA D2R C N
[ZD>—USB3_EXTA TX USB_85D USB3_R2D USB3_EXTA_R2D P
>—USB3_EXTA TX USB_85D USB3 R2D USB3_EXTA R2D N
= USB_85D USB3 R2D USB3_EXTA R2D C P
= USB 85D USB3 R2D USB3_EXTA R2D C N
>—USB3_EXTB BX USB_85D USB3 2R USB3_EXTB D2R P
> USB3_EXTB BX USB_85D USB3 2R USB3_EXTB D2R N
= USB_85D USB3 2R USB3_EXTB_D2R C P
= USB_85D USB3 2R USB3_EXTB_D2R C N
=>—USB3_EXTB TX USB_85D USB3_R2D USB3_EXTB_R2D P
>—USB3_EXTB TX USB_85D USB3 R2D USB3_EXTB_R2D N
= USB_85D USB3 R2D USB3_EXTB R2D C P
= USB_85D USB3 R2D USB3_EXTB _R2D C N
. USBR3 USB_85D USB3 2R NC USB3_EXTC D2RP
oy NG USR3 USB_85D USB3 2R NC USB3_EXTC D2RN
= USB_85D USB3 R2D NC USB3_EXTC R2D CP
USB_85D USB3 R2D NC USB3_EXTC R2D CN
. USB3 USB_85D USB3 2R NC USB3_EXTD _D2RP
[Z»—NC UsB3 USB_85D USB3 2R NC USB3_EXTD D2RN
USB_85D usez roD | NC USB3_EXTD R2D CP
[lran USB_85D usea roD | NC USB3_EXTD _R2D CN

=

ZE>—SYSOLK O K32K RIC CK SIONA5S | ALK SILOw SYSCLK_CLK32K_RTC
Z>—SYSCLK QLK25M SB CLK 25M 455 | A K 25M SYSCLK_CL K25M SB
= CLK 25M 455 | A K 25M SYSCLK_CLK25M SB_R
> SYSOLK O K25M CAM CLK 25M 455 | A K 25M SYSCLK_CLK25M CAMERA
[Z=D>—SYSOLK O K25M TET CLK 25M 455 | A K 25M SYSCLK_CLK25M TBT

CLK 25M 455 | A K 25M SYSCLK _CLK25M TBT_R

SYNC MASTE|

TTTLE

| DLE J45

SYNC DATE=12/10/ 201

PCH Constraints 1

@ Appl e I nc.
®

"<EALABEL >
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LPC Bus Constraints _ CH Net Properties BCH Net  Pronert i ss
PHYSI 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 NET_TYPE N NET TYPE
LPC_45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD ELECTRI CAL_OONSTRAI NT_SET PHYS! CAL SPACI NG ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CLK_LPC_45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD O—LBCAD L PC 458 LPC LPC AD<3..0> 13 a1 [Z>—BCH PM NET PCH 45S PCH_SE PCH | NTRUDER L 1
[CO—LBC ERAME | LPC_45S LPC. LPC FRANMVE L 134 [>—PCH PM NET PCH 45S PCH_SE PCH | NTVRVEN L 1
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT g x:zm:zz x:iz: x:::z E$ gs-r\l\xézgﬂ-[z-NL :
LpC . 6 ML . PCH PM NET PCH_45S PCH SE PM RSMRST_L 1267 72
" = [T>—BCH PM NET PCH 45S PCH SE PM SYSRST_L 12 10 a1 72
akLhe s Mt ? PCH PM NET PCH 45S PCH SE PM _PCH PWROK 12 10 72 77
O smssoax | sess | s SVBLS PO aLK sunann  |EDEAOS s T evoswewes ... | P
SMBus | nterface Constraints O SMAUSPCHLOAIA | _SME4SS S ST S I arrvye= PG s - PM POH_SYS _PVROK .. 10 10 1
ALLON ROUTE = e EE— SME SML_PCH O DATA e [ZD—BCH PMNET PCH 45S PCH SE PM PWRBTN L 12 18 41
PHYSI CAL_RULE_SET LAYER ON DAYER? 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 3 PCH Q| |  SMB 45S SMB 13 a4 PM THRMIRI P L R
ki o on SML_PCH 1 CLK . [ PCH PM NET PCH _45S PCH SE 14 42
SVB_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD === amo SML_PCH 1 _DATA [®—BCH PCLE_ WAKE PCH 45S PCH SE PCl E WAKE L 12 34 36 72
== ——SME_45 SME e > —BCH PMNET PCH 45S PCH SE PCH RCIN L 1a
= OO—HA BT AK HDA 45S HDA HDA BI T _CLK s
SPACI NG_RULE_SET LAYER LINETOLINE SPACING | v&I &HT D HDA_45S HDA HDA BIT_CLK R 1 >—SPL_ME SPL_45S SPIL 3X SPI _ALT_CLK s0 72
e B =2x_DI ELECTRI C . [O—HDA_SYAC. HDA_45S HDA HDA_SYNC 152 CT>—SPL_MB SPL_45S SPl SPI_CLK 50
ot HDA_45S HDA HDA_SYNC R 1 C»—SPL_MEB SPL_45S SPl SPI_CLK R 13 50
f— HDA_45S HDA :x |§§$ E L 1 > —SBL_MB SPl_45S SPL 3X gg: ’\S/LI\/IBZ %ﬁ 0
i i O HDARST | HDA_45S HDA 1 52 SPL_ME SPl_45S SPIL 3X a0
HD Audi o Interface Constraints _ S toa des . HDASDI RO ne = oo ALT CS L
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP CO—tPASDIN R HDA_45S HDA CS4208_HDA_SDOUTO_R &, »>—SPLME SPl_455 SPl 3 Bl L o2 rm—
— HDA_SDOUT HDA_45S HDA HDA_SDOUT 1 52 C»—SBLMB SRL 455 SEl SPI_CSO 5
HDA_45S i =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD = = LA 45S oA HDA SDOUT R C>—SBLMB SPl_45S SP| SPI_CSO_R L 13 50
[ — = e Cm>—SPL_MEB SPL_45S SPL 3X SPI_MB CS L o
JUT— ven e Ttoue sroel wanr O UsBa_sD R2D USB3_85D USB3_R2D @Eg gg gg g Z 13 20 69 72 >—SPLME SPl_45S SPI 3X SPI _SMC CS_L a1 s0
b _ O UsBa_sD R2D USB3_85D USB3_R2D 13 20 69 72
oA E —2x_Ol ELECTR C B [ UsE3_SD 2R USB3_85D USB3_[PR USB3_SD D2R P 13 20 69 72 CD—SPLME SPL_458 SPL3X gg: ',/\'\AL;OI OL_M SO w0 72
D_USBEI;SI;WR USB3_85D USB3_D2R USB3_SD D2R N 13 20 89 72 >—SBLMB SPL_45S SPL 13 50
) == = = =»>—SPL_ME SPl_45S [S= SPI_M SO R 50
SPI Interface Constraints E>—SeL_ME SPL_458 SPLax SPI_MB 10L_M SO %
PHYSI 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’GA;Z" E Sl 7M B Sl 74§§ SPLax SPI S'VC M SO aee
SPI _45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD -sTANDARD [E>—SELMEA SPL_453 SPLaX SPL_ALT_L Q0_MEI o
>—SEL_MB SPl_45S SP| SPI _MOSI 50
_ —SBLMB SPL_45S SPl SPI _MOSI _R 13 50 C
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT >—SBLMB SPl_45S SPI 3X SPI_MB | &_MOSI 50
- " oL P CD—SBLMB SPl_45S SPIL 3X SPI _SMC_MOS| a1 50
P Co—SBL MBI SPl_45S SPIL 3X SPI _| O<2> 13 50
SPex . “Sx DIELECTRIC i C»—SPLMB 1@ SPL_45S SPI 3X SPI_MB |2 WP L s
[O—PCLE AP 2D POLE 850 PO E R2D PCIE AP R2D P e >—SPLMEB @ SPI _45S SPI 3X SPI_ALT |2 WP L 50 72
PCH Si ngl e Net Constraints [O—PCLE_AP_R2D PCLE 85D PCLE R2D PCIE_AP_R2D N 30 72 C>—SPLMB I8 SPL_45S SPI3X SPI _1 O<3> 13 %0
ALLOW ROUTE — [— PCIE 85D PCIE R2D PCIE AP R2D C P 13 3a C—SPLMB 18 SPL_45S SPIL3X SPI_MB 13 HOD L s
PHYSI CAL_RULE_SET LAYER 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 m pCl FﬁRED pCl FﬁR?D PO E AP RQD C N 13 E spy 7M B o) spy 74§§ Pl 3X SPI ALT I m "o_D I_ s
PCH_45S . =45_0HM SE =45_0HM SE =45_0HM SE =45_0HM SE =STANDARD =STANDARD D i Eﬁi:g i Eizg Eg E g gg E: Z s Cm>—SPL_TeAD pl_ass . TPAD SPI SCLK I
as
— — g PCILE AP 2R PCLE 85D PCLE 2R PCIE AP_D2R P 1o s SPLIPAD €S SRL 455 SEl $Eﬁg SPl_GCS L 0 71 72
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT PCILE AP D2R N Z>—SPL_TPAD SPl_45S SP| SPI _M SO 30 71 72
== === CO—BAEAR 2R BOLE_850 POLE_DPR o SPL_TPAD SPL_45S SPl TPAD_SPI _MOSI 39 71 72—
PCH_SE * =2x_DI ELECTRI C ? PCH_SE TOP, BOTTOM =3x_DI ELECTRI C ? = PCIE 85D PCE PR PCIE AP D2R PI_P 34 72 g = =
[l PCl E_85D PCE 2R PCl E AP D2R PI _N 24 72
PCl E_CANERA_R2D PCIE_85D PO E_R2D PCl E CAMERA R2D P 36 37
PCl - Ex press g PCl E_CAMERA_R2D PCIE_85D PO E_R2D PCl E_ CAMERA R2D N a6 37
orve o T ALLON ROUTE = = PCl E_85D PCl E_R2D PCl E CAMERA R2D C P 13 37
_RULE_SET LAYER 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 @ pCl FﬁRED pCl FﬁR?D PG E CA\'VERA R2D C N 13
PCI E_85D g =85_CHMLDI FF =85_OHM_DI FF =85_CHM_DI FF =85_CHM_DI FF =85_OHM.DI FF =85_OHM.DI FF [Z®>—BCLE_CAMERA 2R PCl E_85D PCE 2R PCl E_CAMERA D2R P 13 37
== D —BCLE_CAMERA 2R PCl E_85D PCE 2R PCl E_ CAMERA D2R N 13 37
CLK_PCI E_85D * -as_am o FE =85_OHM.DI FF =85_OHM.DI FF =85_OHM.DI FF =85_CHM.DI FF =85_CHM.DI FF Pt PQLE 885D PQE R PCI E_CAVERA D2R C P e
= PCl E_85D PCE 2R PCl E_CAMERA_D2R_C N 6 a7
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
= = [ CLK | PC 455 QK IPC LPC CLK33M SMC R 11 10 B
PCl E_2SAME * =2X_DI ELECTRI C ? PCl E_2SAME TOP, BOTTOM =4X_DI ELECTRI C ? D PCH7| Pr70 KO a K L pf\74§§ a K| pC LPC O_K33M S,\/C 1o a1
PCl E_TXRX * =6X_DI ELECTRI C ? PCl E_TXRX TOP, BOTTOM =10X_DI ELECTRI C ?
P P = QL K_I PG 45S QK IPC NC LPC CLK33M LPCPLUS R ., 1
PCl E_20THER * =4X_DI ELECTRI C 7 PCl E_20THER TOP, BOTTOM =6X_DI ELECTRI C [ @ pCl F70 K100M cpL LAEQ a KﬁP(‘J E PC'_| O—K33M PC‘ I N 1o
POIE_2CLK i =7X_DI ELECTRI C ? POIE_2CLK ToP, BOTTOM =10X_DI ELECTRI C ? ED—BCOLE Q KI00M CPU 455 K POE PCH CLK14P3M REFCLK 1
N - P - P ED—BCLE QL K100M CPU 455 K POE PCH CLK33M PCl OUJT 110
PCl ECLK_20THER =7X_DI ELECTRI C 7 PCl ECLK_20THER TOP, BOTTOM =10X_DI ELECTRI C [ E pCl Fﬁo K1 n0M7 a KﬁP(‘J FﬁRED a KﬁP(‘J E PG E O—KlOOM PO_| P "
ED—BCLE QL KI00M | ClK PCIE 85D CAKPOE PCl E_CLK100M PCH N 1
I CD—BCE QKIOOM BT QK POE 85D CAKPOE PCl E_ CLK100M TBT P 1128
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET ED—BCLE OLK100M TET] ClK PCIE 85D K POE PCl E_CLK100M TBT_N 11 28
S = " === CO—BCE QKIOOMDOTL  CIK PCE 85D CAKPOE PCH CLK96M DOT_P 1
POE. =SAVE Pa E—zsAFNF_, _ ED—BCE QKIOOM DO QK POE 85D AKPOE PCH CLK96M DOT_N n
PCl E_R2D PCl E_D2R * PCl E_TXRX =D —BCLE CLKIOOM SATA PCIE 85D K POE PCH CLK100M SATA P n —
PCIE * * * PCI E 20THER ED—BCLE QLKI0O0M SATA  PCIE 85D CAKPOE PCH CLK100M SATA N n
— = CO—BCLE QKIOOM ENET  PCIE 85D CAKPOE PCl E_ CLK100M SD P
PCl E_* CLK_* * PCl E_2CLK [O—BCLE CLKIOOM ENET  PCIE 85D AKPOE PCl E_ CLK100M SD N
" " = [O—BCLE_QLKI00M AP PCl E_85D K POE PCl E_ CLK100M AP_P 1134
GLKPCE PCI EQLK 20THER [O—BCLE QLKI00M AP PCl E_85D AKPOE PCl E_ CLK100M AP_N 1134
= PCl E_85D CAKPOE PCl E_CL KIOOM AP_CONN_P_ 34 7
= PCl E_85D AKPOE PCl E_CLK100M AP_CONN_N 3, 72
[O—BCLE G KI00M S2 ClK PCIE 85D AKPOE PCl E CLKIOOM CAMVERA P ., 4
CO—BCLE A KI0OM S2 ClK PCIE 85D CAKPOE PCl E_ClL KIOOM CAMVERA N 4, 5
o ClK PCIE 85D K POE PCl E_ CLK100M CAMVERA C P 36 a7
= ClK PCIE 85D AKPOE PCl E_ CLK100M CAMERA C N 36 a7
SYNC MASTER=CLEAN X305 PEG SYNC DATE=02/18/ 2014 A
= PCLE G K100M EW ClK PCIE 85D AKPOE PCl E_ CLK100M SSD P 1 35 PAS -
QK POEssD| QK PAE PO E OLKIOOM SSD N ... PCH Constraints 2
o anemN s
@ Appl e I nc. S—NUM>
S <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
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Menory Bus Constraints

Menory Net

Properties

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 NEO(‘G&:"
MEM 37S * =37_OHM SE|  =37_OHM SE =37_OHM SE =37_OHM SE =STANDARD =STANDARD
MEM 40S * =40_OHM SE|  =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD
MEM 72D * =72_OHM DI FF | =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF
MEM 45S * =45_OHM SE|  =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
MEM 85D * =85_OHM DI FF | =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF

Spaci ng Rul e Sets

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’

VEM DATA2SELF * =2x_DI ELECTRI C| ? MVEM DATA2SELF | TOP, BOTTOM| =5x_DI ELECTRI C ?
VEM_DQS2OWNDATA * =2x_DI ELECTRI C| 2 VEM_DQS2OWNDATA  TOP, BOTTOM| =5x_DI ELECTRI C 2
MEM_CMD2CND * =2x_DI ELECTRI C| ? MEM_CMD2CMD| TOP, BOTTOM| =5x_DI ELECTRI C ?

VEM_CMD2CTRL * =2x_DI ELECTRI C| ? MEM CMD2CTRL | TOP, BOTTOM| =5x_DI ELECTRI C ?

MEM_CTRL2CTRL * =2x_DI ELECTRI C| ? MEM CTRL2CTRL | TOP, BOTTOM| =5x_DI ELECTRI C ?
MEM_CLK2CLK * =4x_Dl ELECTRI C| ? MEM CLK2CLK| ToP, BOTTOM| =8x_DI ELECTRI C ?

MEM_20THERVEM * =4x_DI ELECTRI C| ? MEM 20THERVEM | TOP, BOTTOM| =8x_DI ELECTRI C ?

MEM _2PWR * =2x_DI ELECTRI C| ? MEM 2PWR | ToP, BOTTOM| =4x_DI ELECTRI C ?
MEM_2GND * =2x_DI ELECTRI C| ? MEM 2GND | Top, BOTTOM| =4x_DI ELECTRI C ?
MEM_20THER * =6x_DI ELECTRI C| ? MEM 20THER | TOP, BOTTOM| =10x_DI ELECTRI C ?

Menory

Assi gnnent s

Bus Spaci ng G oup

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEis T NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GiRULEisE.T
MEM_* _DATA_* * * MEM 20THER MEM A DQS 0 |MEM A _DATA 0 * IVEM_DQS2OANDATA
MEM *_DQS_* * * MEM 20THER MEM A DQS_1 [MEM A DATA 1 * VEM DOS2O/KDATA
MEM_CMVD * * MEM 20THER MEM A _DQS_2 |MEM A_DATA_2 * IVEM_DQS2 OWKDATA
MEM_CTRL * * NEM_20THER MEM A DQS_3 [MEM A DATA 3 * VEM_DQS2OVINDATA
MEM CLK * * NEM_20THER MEM A DQS_4 |[VEM A DATA 4 * VEM_DQS2OVINDATA
MEM A DQS_5 [VEM A DATA 5 * VEM DQS2 OMDATA

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET MEM A _DQS_6 [MEM A _DATA 6 * VEM DQs2 ON\DAT A
VEM * _DATA_* =SAVE * NVEM_DATA2SELF VEM A_DQS_7 |MEM_A_DATA_7 * IVEM_DQS2OWNDATA
MEM B_DQS_0 [VEM B_DATA 0 * VEM DQS2 OMDATA

MEM B_DQS_1 |MEM B_DATA 1 * VEM_DQS2 OWNDATA

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE SET MEM B_DQS_2 |MEM _B_DATA 2 * NEm_Dqsgoj\j\bAﬁ;A
MEM_CMD MEM_CMD * VEM_CVD2CVD MEM B_DQS_3 |MEM B_DATA_3 * IVEM_DQS2OANDATA
MEM VD MEM CTRL * NEM GVD2CTRL NEM B_DQS_4 |VMEM B_DATA 4| *  |VEM DQS2OMDATA
MEM CTRL MVEM _CTRL * VEM CTRL2CTRL | MEM B_DQS_5 |MEM B_DATA 5 * VEM DQS2OWNDATA
MEM CLK MEM CLK * [Memakea NEM B _DQS 6 [VEMLB_DATA 6|  *  |VEM DGS2OMDATA
MEM_* MEM_* * VEM_20THERVEM MEM B_DQS_7 [MEM B_DATA 7| *  |vEM.DQs2OMDATA

DDR3 (Menory Down):
DQ signals should be matched wi thin 0.508mm of associ ated DQS pair

DQS i ntra- pai

r matching should be within 0.127mm no inter-pair

DQS to clock matching should be within [CLK-139. 73mmi and [ CLK-30.48mj.
inter-pair matching should be within 0.508nm
CONTROL signals should be matched within [CLK-2.54mj to [CLK+Omj of CLK pairs.

CLK intra- pai

A/ BA/ CMD si gnal s should be matched within [ CLK-2.54mi]
spacing is 4x dielectric,
fromdie pad to first DRAM device is 139. 7nm nex,
SFF Platform DG Menory Down
not yet provided)

DQ DQS/ A/ BA/ cnd si gnal
Maxi mum | engt h of any signal

SOURCE: Doubl e checked with Doc#486985 Chief River
SOURCE: Need to re-confirm CRW DG f or

r matching should be within 0.127mm

Menory to Power Spacing

menory down (Intel

SPACI NG_RULE_SET

NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE
MEM_PWR MEM_* * MEM 2PWR
MEM_PWR DEFAULT

Menory

to GND Spaci ng

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

GN\D

NEM_*

*

MEM 2GND

CLK is 5x dielectric.

mat chi ng requirenent.

to [ CLK+2.54m] of CLK pairs.

to |l ast DRAM device is 194.31nm nmax.
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7 25 26 27
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7 25 26

7 25 26
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7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

22 23 24 25 26 71 75

22 23 24 25 26 46 70

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O MEMA QKO MEM 72D MEM O K MEM A CLK P<0>
O MEMA CKO MEM 72D MEM O K MVEM A _CLK N<O>
D MEM A QLK1 MEM 72D MEM C1 K MEM A _CLK P<1>
> MEM A LK1 MEM 72D MEM O K MEM A CLK N<1>
O MEMA CNTIO MEM 40S MEM CTRI MEM A_CKE<0>
> MEM A CNTL1 MEM 40S MEM CTRI MEM A_CKE<1>
> MEMA CNTLO MEM 40S MEM CTRI MEM A_CS L<0>
D MEMA_CNTL1 MEM 40S MEM CTRI MEM A _CS L<1>
> MEM A CNTLO MEM 40S MEM CTRI NMEM A _ODT<0>
MEM A_CNTI 1 MEM 40S MEM CTRI MEM A_ODT<1>
O MEMA D MEM 40S MEM_CMVD MEM A_A<15.. 0>
O MEMA D MEM 40S MEM_CMVD MEM A _BA<2..0>
Do MEMA QD MEM 40S MEM CNVD MEM A RAS L
O MEMA D MEM 40S MEM CMVD MEM A CAS L
O MEMA D MEM 40S MEM CMVD MNEM A VE L
O MEM A DATA O MEM 45S MEM A_DATA O MEM A_DQ<7. . 0>
O MEM A _DATA 1 MEM 45S MEM A_DATA_1 MEM A DQ<15. . 8>
O MEM A DATA 2 MEM 45S NEM A_DATA_2 MEM A _DQ<23. . 16>
O MEMA DATA 3 MEM 45S MEM A _DATA 3 MEM A _DQ<31. . 24>
O MEMA DATA 4 MEM 45S MEM A _DATA 4 MEM A _DQ<39. . 32>
O MEMADATA S MEM 45S NEM A_DATA_5 MEM A _DQ<47. . 40>
O MEMA DATA 6 MEM 45S MEM A_DATA_6 NMVEM A _DQ<55. . 48>
[T MEMA DATA 7 MEM 45S MEM A_DATA_7 NMEM A DQ<63. . 56>
o MVEM A_DCS( MEM 85D MEM A _DQS_Q MEM A_DQS_P<0>
LA MEM 85D MEM A_DQS_Q MEM A_DQS_N<O>
O MEM A DXE1 MEM 85D MEM A _DQS 1 MEM A _DQS_P<1>
O MEM A DS MEM 85D MEM A DQS_1 NMVEM A_DQS_N<1>
O MEMA D2 MEM 85D MEM A _DQS 2 MEM A_DQS_P<2>
O MEMA D2 MEM 85D MEM A _DQS 2 MEM A_DOS_N<2>
CO—MEMA_DOS3 MEM 85D MEM A _DQS_3 MEM A_DQS_P<3>
CoO—MEMLA_DOS3 MEM 85D MEM A DQS 3 MEM A DQS N<3>
O MEMA D4 MEM 85D MEM A _DQS 4 MEM A_DQS_P<4>
O MEMA D4 MEM 85D MEM A _DQS 4 MEM A_DOS_N<4>
CoO—MEMLA_DQSS MEM 85D MEM A DQS_5 MEM A_DQS_P<5>
O MEM A DXSS MEM 85D MEM A DQS_5 MEM A_DOS_N<5>
oD MEMLA_DQS6 MEM 85D MEM A _DQS_6 MEM A_DQS_P<6>
> MEMLA_DQS6 MEM 85D MEM A DQS 6 MEM A DQS N<6>
> MEMA DOS7 MEM 85D MEM A DS 7 NMVEM A_DQS_P<7>
[ MEM A DQS7 MEM 85D MEM A DQS 7 MEM A _DOS _N<7>
O MEMB QKO MEM 72D MEM O K MEM B _CLK P<0>
O MEMB QKO MEM 72D MEM O K NVEM B_CLK N<O>
> MEMB OKI MEM 72D MEM O K MEM B_CLK P<1>
MEM B CI K1 MEM 72D MEM QL K MVEM B_CLK N<1>
O MEMB ONTILO MEM 40S MEM CTRI MEM B_CKE<0>
T MEM B CNTI 1 MEM 40S MEM CTRI NMVEM B_CKE<1>
> MEM B ONTLO MEM 40S MEM CTRI MEM B_CS L<0>
[ MEM B CNTL1 MEM 40S MEM CTRI MEM B_CS L<1>
> MEMB CNTLO MEM 40S MEM CTRI MEM B_ODT<0>
O MEMB CNTL1 MEM 40S MEM CTRI MEM B_ODT<1>
D MEM B QD MEM 40S MEM_CMVD MEM B_A<15. . 0>
O MEMEB QD MEM 40S MEM_CMVD MEM B_BA<2.. 0>
O MEMEB QD MEM 40S MEM CMVD MVEM B_RAS L
O MEMEB QD MEM 40S MEM CNVD NVEM B_CAS L
O MEMEB QD MEM 40S MEM CNVD MEM B_VE L
O MEM B DATA O MEM 45S NEM B_DATA_Q MEM B_DQ<7. . 0>
O MEM.B_DATA 1 MEM 45S MEM B_DATA_1 MVEM B_DQ<15. . 8>
O MEM B DATA 2 MEM 45S MEM B_DATA 2 NMVEM B_DQ<23. . 16>
O MEM B DATA 3 MEM 45S MEM B DATA 3 MEM B_DQ<31. . 24>
O MEM B DATA 4 MEM 45S MEM B DATA 4 MVEM B_DQ<39. . 32>
O MEMB DATA S MEM 45S NEM B_DATA 5 MEM B_DQ<47. . 40>
O MEM B DATA 6 MEM 45S MEM B_DATA_6 NMVEM B_DQ<55. . 48>
O MEM B DATA 7 MEM 45S MEM B_DATA_7 NMVEM B_DQ<63. . 56>
CO—MEMLB_DQS0 MEM 85D MEM B _DQS_Q MEM B_DQS_P<0>
CO—MEMLB_DQS0 MEM 85D MEM B DQS 0 MEM B_DQS N<O>
O MEM B XE1 MEM 85D MEM B DQS 1 MEM B_DQS_P<1>
O MEM B DXE1 MEM 85D MEM B DQS 1 MEM B_DOS N<1>
OO MEMEB DOS2 MEM 85D MEM B DQS 2 MEM B_DQS_P<2>
O MEM B DQS2 MEM 85D MEM B DQS 2 MEM B_DOS N<2>
CoO—MEMB_DQS3 MEM 85D MEM B _DQS_3 MEM B_DQS_P<3>
CO—MEMB DOS3 MEM 85D MEM B DQS 3 VEM B_DQS_N<3>
LB MEM 85D MEM B _DQS_4 MEM B_DQS_P<4>
MEM 85D MEM B DQS_4 MEM B_DOS_N<4>
MEM 85D MEM B DQS_5 MEM B_DQS_P<5>
MEM 85D MEM B DQS_5 MEM B_DQS _N<5>
MEM 85D MEM B DQS_6 MEM B_DQS_P<6>
MEM 85D MEM B DQS_6 MEM B_DOS _N<6>
MEM 85D MEM B DQS_7 MEM B_DQS_P<7>
MEM 85D MEM B DQS 7 NVEM B_DQOS N<7>
m MEM PVR PPOV75_S3 MEM VREFDQ A 2 25 24 71 75
[Een MEM PR PPOV75_S3_MEM VREFCA
D MEM PR PP1V35_S3_MEM
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Di spl ayPort Signal Constraints Thunder bol t/ DP Net Properties
NOTE: Di spl ayPort Physical / Spaci ng Constraints provided by Chi pset or GPU page. NET_TVPE
. . ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
Thunderbolt SPI Signal Constraints
I O IBLARD TBIDP 85D TBIDP_R2D TBT_A R2D C P<1..0> 28 31
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP O IBLARD TBIDP_85D. TBIDP_R2D. TBT_A R2D C N<1..0> 28 3
N - - _ _ _ _ - TBT_A RPD TBIDP 85D TBIDP_R2D TBT A R2D P<1..0> 2
TBT_SPI _45S =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD = TRT A FoD TRTOP AeD TRTop RoD TBT A R2D Ne1_ 0> -
. s OO—RAlsSXM DP_85D DI SPI AYPORT DP_TBTPA M. _C P<1> 26 31
NG RULE_SET LAYER LINETOLINE SPACING | v& GHT _ OO—D2ALSXM DP_85D DI SPI AYPORT DP_TBTPA M._C N<i1> 26 31
TBT_SPI * =2x_DI ELECTRI C ? O AlsXM DP_85D DI SPI AYPORT DP_TBTPA M.__P<1> a
O—D2ALSXM DP_85D DI SPI AYPORT DP_TBTPA M._N<1> 2
Thunder bol t/ DP Connector Signal Constraints = ey e 850 mseavecer DB A LSX M_Pel> .
I OO—D2AlLSXM DP_85D DI SPI AYPORT DP_A LSX M._N<1> 2
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP e IBTPA M DP_85D DI SPLAYPORT. DP_TBTPA M._C P<3> 26 31
TBTDP_85D « ~85_OMMDIFF| =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF CED—P_TEPAM DB_A50 oiseLavecer | DP TBTPA MG N<3> i
D DB_IBTPA M DP_85D DI SPI AYPORT DP_TBTPA M._P<3> 2
[T DE_IBTPA M DP_85D DI SPI AYPORT DP_TBTPA M._N<3> 2
O IBLA R0 TBIDP 85D TBIDP 2R TBT_A D2R C P<0> 2
OO IBLA R0 TBIDP_85D. TBIDP_PR TBT_A _D2R C N<O> a1
. . . s . CO—IBLA R0 TBIDP 85D TBIDP 2R TBT_A_D2R _P<0> 28 31
SOURCE: Bill Cornelius’s Thunderbolt Routing Notes = _T8T_a om0 ——— TRTOE_ 2R TBT A D2R N<O> .
. D —IBL A 2R TBIDP_85D. TBIDP_ PR TBT_A D2R C P<1> a1
TBT_DP I nterface Constraints CD—IBLA 2RI TRTDP_85D IBTDP_[2R TBT_A D2R C N<1> a
PHYSI CAL_RULE_SET LAYER ALLOWN 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 NECK‘GA;Z" E TRT*A*WR-I TRTr)p*RRD TRTr)p*D?R TBT A D2R P<1> 26 %17
- ON LAYER? b CD—IBL_A_ 2RI TBTDP_ 85D TBTDP 2R TBT A D2R N<1> 28 31 73
TBTDP_85D * —85_aMDI FF =85_0HM DI FF =85_0HM DI FF =85_0HM DI FF =85_OHM DI FF =85_OHM DI FF O IBL A 2RI TBIDP 85D TBIDP PR TBT_A D2R1_AUXDDC P 2
— —— O IBLA 2RI TBIDP_85D. TBIDP_ PR TBT_A _D2R1_AUXDDC N a1
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ TRTiAiAlJXm I')Piﬂﬁl') u:’ TBTPA ALJ)(C‘“' C P .
TBTDP_2SANME * =3X_Di ELECTRI C ? TBTDP_2SANME TOP, BOTTOM =4x_Di ELECTRI C ? CO—IBL A AUXCH DP_85D DP_TBTPA_AUXCH C N 28 31
TBTDP_TXRX * =6X_DI ELECTRI C ? o TBTDP_TXRX TOP, BOTTOM =10X_DI ELECTRI C ? o : TRT*A*AUXO-' DP*RRD u:’ TBTPA AUXC._' P 31
- - _ - : - I O IBL_A AUXCH DP_85D DP_TBTPA _AUXCH N a1
TBTDP_20THER * =4X_DI ELECTRI C ? TBTDP_20THER TOP, BOTTOM =6X_DI ELECTRI C ?
CD—IELE RD TBIDP 85D TBIDP_R2D TBT B R2D C P<1..0> P
= ED—IELE RD TBIDP 85D TBIDP_R2D TBT B R2D C N<1.. 0> 26 32
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
— — D IBL B RD TBIDP_ 85D TBIDP_R2D TBT B R2D P<1..0> a
TBTDP_* =SAMVE * TBTDP_2SAMVE ED—IBL B 2D TBIDP_ 85D TBIDP_R2D TBT B R2D N<1..0> 22
TBTDP_R2D TBTDP_D2R * TBTDP_TXRX > P_BISX M DP_85D DI SPLAYPORT DP_TBTPB M._C P<i1> 2 52
- - - —— D—DE_B LSX M DP_85D DI SPLAYPORT DP_TBTPB_M._C N<1> 2 32
TBTDR_ TBTDP_20THER DP_B ISX M DP_85D DI SPI AYPORT DP_TBTPB_M.__P<1> 32
DP B ISX M DP_85D DI SPI AYPORT DP_TBTPB_M._N<1> 32
DB Lsx M DP_85D DI SPI AYPORT DP_B LSX M._P<1> 32
DB lsx M DP_85D DI SPI AYPORT DP_B LSX M._N<1> 32
»—DE_IETPE_M DP_85D DI SPL AYPORT DP_TBTPB M._C P<3> 28 32
DP_TRTPR M DP_85D DL SPL AYPORT DP_TBTPB_M._C N<3> 28 32
DP_TBTPB M DP_85D DI SPI AYPORT DP_TBTPB_M._P<3> 32
D>—DE_IETPE_M DP_85D DL SPL AYPORT DP_TBTPB_ M. N<3> a2 Only used on dual -port hosts.
= IEL_B D2R0 TBIDP 85D TBIDP 2R TBT_B D2R C P<0> 32 _—
TBT_B_D2R0O TBIDP_85D TBIDP_ 2R TBT B D2R C N<O> 32
[ IEI_B_ 2RO TBTDP_ 85D TBTDP 2R TBT B D2R P<0> 28 32
= IELB 2RO TBIDP 85D TBIDP PR TBT_B D2R N<O> 28 32
D IEL B 2RI TBIDP_85D. TBIDP_ PR TBT_B D2R C P<1> 2
=>—IEL_B& 2RI TBIDP_85D. TBIDP_PR TBT_B D2R C N<i1> 2
= IBL B 2RI TBIDP_85D TBIDP_ 2R TBT B _D2R P<1> 28 a2
> IBL B 2RI TBIDP_85D TBIDP_ 2R TBT B D2R N<1> 26 32
= IEL_B& 2RI TBIDP 85D TBIDP 2R TBT_B D2R1_AUXDDC P 32
TBT B 2RI TBIDP 85D TBIDP 2R TBT_B D2R1_AUXDDC N 32
E>—IBL B AUXCH DP_85D DP_TBTPB_AUXCH C P 28 32
= IEL B AUXCH DP_85D DP_TBTPB_AUXCH C N 28 32
= —IEL_B AUXCH DP_85D DP_TBTPB_AUXCH P 32
TIBT_B_AUXCH DP_85D DP_TBTPB_AUXCH N 32
Thunderbolt 1 C Net Properties
NET TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
i DP_85D DI SPI AYPORT DP_TBTSRC M._C P<3..0>
= DP_85D DI SPI AYPORT DP_TBTSRC M._C N<3..0> ol d h . Thunder bol id .
= DP_85D Nl SPLAYPORT DP _TBTSRC AUXCH C P y used on hosts supporting under bolt video-in
[ DP_85D DI SPI AYPORT DP_TBTSRC AUXCH C N
O—IBLSPL_aK TBT SPI_45S | TBT SPI TBT_SPI _CLK 28
__SPI_| IBT SPI_45S | TRT SPI TBT_SPI _MOSI 28
TBT_SPI_M SO TBT_SPI_45S | TBT_SPI TBT_SPI _M SO 28
O IBLSPL_CS_| IBT SPl_45S | TRT SPI TBT _SPI_CS L 20
SYNC MASTER=SI DLE J45 SYNC DATE=12/10/ 201
ampn= -
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MPI Interface Constraints

Properties

PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP-
M PI_85D * =85_0ML DI FF =85_CHM DI FF =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG ve e SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG v Gr
M Pl _20THER * =4X_DI ELECTRI C 2 M Pl _20THER TOP, BOTTOM =6X_DI ELECTRI C 2
M Pl _2CLK N =6X_DI ELECTRI C 2 M Pl _2CLK TOP, BOTTOM =8X_DI ELECTRI C 2
M PI CLK_20THER N =7X_DI ELECTRI C 2 M PI CLK_20THER TOP, BOTTOM =10X_DI ELECTRI C 2

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

M Pl _DATA * * M Pl _20THER
M Pl _DATA CLK_M PI * MPI_2C0LK
CLK_M PI * * M Pl CLK_20THER

Menory Bus Constraints

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
S2_MEM 45S * =45_OHM SE|  =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
S2_MEM 85D * =85_OHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF

Spaci ng Rul e Sets

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
S2_DATA2SELF * =2x_DI ELECTRI C| ? S2_DATA2SELF | TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_DQS2OWNDATA * =2x_DI ELECTRI C| ? S2_DQS20WNDATA| TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CMVD2CMVD * =2x_DI ELECTRI C ? S2_CMD2CMD | TP, BOTTOM| =4x_DI ELECTRI C ?
S2_CNMD2CTRL * =2x_DI ELECTRI C| ? S2_CNMD2CTRL TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CTRL2CTRL * =2x_DI ELECTRI C| ? S2_CTRL2CTRL | TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_20THERVEM * =4x_DI ELECTRI C ? S2_20THERMEM | TOP, BOTTOM| =6x_DI ELECTRI C ?
S2MEM 2PWR * =2x_DI ELECTRI C| 2 S2MEM 2PWR | TOP, BOTTOM| =4x_DI ELECTRI C 2
S2MEM 2GND * =2x_DI ELECTRI C| 2 S2MEM 2GND | TOP, BOTTOM| =4x_DI ELECTRI C 2?2
S2MEM 20THER * =6x_DI ELECTRI C| 2 S2MEM 20THER | TOP, BOTTOM| =10x_DI ELECTRI C 2?2

Menory

Bus Spaci ng G- oup Assi gnnents

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
OS2 MEMAaK S2_MEM 85D S2 MEM O K NVEM CAM CLK P 36 37
O—S2 MM AK S2_MEM 85D S2_MEM QLK VEM CAM CLK_N 36 37
OS2 MEM CNTI S2_NEM 45S S2_MEM CTRI VEM _CAM _CKE 36 37
[CToD>—S2_MEM ONTL S2_NEM 45S S2_MEM CTRI MEM CAM CS L 36 37
™ S2_NEM 45S S2_MEM CTRI NVEM CAM ODT -
S2_NEM CMD S2_NEM 45S S2_MEM CTRI NVEM CAM CAS L 36 37
>—S2_ MEM QWD S2_NEM 45S S2_MEM CTRI NVEM CAM RAS L 36 37
O—S2_MEM QVD S2_NEM 45S S2_NEM CVD MEM CAM VE L 36 a7
OS2 MEM D S2_NEM 45S S2_NEM CMD VEM CAM BA<0O> 36 37
OS2 MEM D S2_NEM 45S S2_NEM CMD VEM CAM BA<1> 36 37
OS2 MEM QD S2_NEM 45S S2_NEM CVD VEM CAM BA<2> 36 37
[>—S2_MEM DQS0 S2_NEM 85D S2_IVEM DQS0 MEM CAM DQS P<0> 6 a7
CO—S2_MEM DQS0 S2_NEM 85D S2_NMEM DQS0 MEM _CAM DOS N<O> 36 37
S2_NEM DQS1 S2_MEM 85D S2_MEM DQS1 MVEM CAM DQS_P<1> 36 37
[T»>—S2_MEM D1 S2_MEM 85D S2_MEM DQS1 NVEM CAM DOS N<1> 36 37
[T —S2_MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ VEM CAM DivkO> 36 37
S2_MEM DATA 1 S2_NEM 45S S2_MEM DATAI VEM CAM Divkl> 36 37
S22 MEM A S2_NEM 45S S2_NEM CVD NVEM CAM A<14.. 0> 36 37
OS2 MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ NVEM CAM DQ<7..0> 36 37
O S2_MEM DATA 1 S2_NEM 45S S2_NEM DATAI NMVEM CAM DQx15. . 8> 36 37
> MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA P 36 37
> MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA N 36 37
[ M Pl _85D M Pl _DATA M Pl _DATA _CONN_P a7 72
= M Pl_85D M Pl _DATA M Pl _DATA CONN_N 3772
> MPLaK s M Pl_85D K MPI MPl_CKP 36 37
> MPL_aK s M Pl_85D K MPI MPl_CLK N 36 37
] M Pl_85D K MPI M Pl _CLK CONN_P 3772
By M Pl_85D K MPI M Pl _CLK _CONN_N 3772
S2_NEM PR PP1V35_CAM 6 a7
o S2_NEM PR PPOV675_CAM VREF 36 37
[ S2_NEM PR PPOV675_MEM CAM VREFCA 37
™ S2_MEM PUR PPOV675_MEM CAM VREFDQ a7

SPACI NG_RULE_SET

SPACI NG_RULE_SET

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE
S2_MEM DATA* * * S2MVEM 20THER | S2_MEM DQS1 | S2_MEM DATAL * S2_DQS20MDATA
S2_MEM DQs* * * S2MEM 20THER S2_MEM DQSO | S2_MEM DATAO * S2_DQS20MDATA
S2_MEM _CMD * * S2MEM 20THER
S2_MEM CTRL * * S2MEM 20THER
S2_MEM _CLK * * S2MEM 20THER
S2_MEM DATA* =SAME * S2_DATA2SELF -
= vevow [ s veion <omas|] Menory to Power Spacing
52 ’\/EM C'\/D 52 ’\/EM CTRI_ * s2 C'VDZCTRL - NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
S2_MEM CTRL | S2_MEM CTRL * S2_CTRL2CTRL S2_MEM PVR | S2_MEM* - S2MEM 2PVR
S2_MEM * S2_MEM * * S2_20THERVEM S2_MEM_PVR DEFAULT

Menory

to GND Spa

ci ng

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

GN\D

S2_NVEM *

*

S2MEM 2GND
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SMC SMBus Net

Properties

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
. SMC 2_S3_ SMB_45S SMB SMBUS_SMC _2_S3_SCl
> SMC 2 _S3 | SMB_45S SMB SMBUS SMC 2_S3_SDA
> SMC 1_S0 | SMB_45S SMB SMBUS SMC 1_S0_SCL
3 SMC 1_S0_ SMB_45S SMB SMBUS_SMC_1_S0_SDA
> SMC 0_S0_ | SMB_45S SMVB SMBUS_SMC 0_S0_SCL
> SMC 0 S0 | SMB_45S SMB SMBUS _SMC 0_S0_SDA
CO—SMBUS SMC 5 SOl SMB_45S SMVB SMBUS _SMC 5_g3_SCL
US_SMC 5_SDA SMB_45S SMVB SMBUS_SMC 5_G3_SDA
[CO—SMBUS_SMC 3_sal SMB 455 SVB NC _SMBUS _SMC 3_SCL
CO—SMBUS SMC 3 SDA SMB_45S SMVB NC SMBUS _SMC 3_SDA
SMBus Charger Net Properties
NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—CHR Csl 1TOI_DI EEPAI R CHGR CSI _P
[ 1TOl DI EEPAIR CHGR CsSlI _N
[O—CHR CSO 1TOl DI EEPAIR CHGR CSO P
[ 1TOl DI EEPAIR CHGR CSO N

39 41 24 72
30 41 a4 72

41 a4 a8

41 24 a8

37 41 44 48 68 71 72
37 41 44 48 68 71 72
41 44 56 57 72

41 44 56 57 72

a1 a3

a1 43
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7

6

5

3

PHYSI CAL_RULE_SET LAYER GIQLE)#{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#" X425 Spec' f 'c '\bt Pr oPer t es
Sense_1Ta1_50S i araR =s0_arv se =s0_arv se =s0_ar se 11 DiFFPAIR 11 DiFFPAIR ELECTRI CAL_CONSTRAI NT_SET PrvsI AL seacine
THERM 1701 505 [P “s0_a se “s0_a se ~s0_a se 110 FEPAIR oA R [Z>—SENSE_DI FEPAIR THERM 1TOL_45S THERM | | SNS CPUDDR P 47 66
[ [ [ T P [zD>—SENSE_DLEERALR THERM1TO1_45S TrER LSNS CPUDDR N 47 0
- - - - = THERM 1TOl_45S TerM | | SNS CPU DDR R P a
AU CO1 FF i1 oreaR 0.1 M 0.1 M 10 01w 01w = THERM 1TQl_45S TeerM | I SNS CPU DDR R N a
[O—SENSE DI EEPAIR THERM 1TOl_45S THERM | CPUTHVENS D2_P a8
THERM 455_CPUVRI SNSL i araR =45 am s =45 amse =45 amse 0.2 m 0.2 m [ _SENSE D EEPAIR THERM 1TOL 455 Tremy | CPUTHVENS D2 N .
e Ta_4ss s aren a5 o se a5 o se a5 o se oA R 1 oEERAR [ZD—SENSE_DI FEPAIR SENSE_1TQl_45S sense |1 SNS LCD PANEL_P a7 8 02
> —SENSE_DI EEPAIR SENSE_1TOl_45S SENSE I SNS LCD PANEL_N 47 68 82
sense_1Ta1_ass i araR —a5_oase —a5_oase —a5_oase =11 DiFFPAIR 11 DFFPAIR [ _SENSE DI FEPALR THERM 1TOL 455 reea | DDR3THVENS DL P .
[ —SENSE DI EEPAIR THERM 1TOl_45S TeERM | DDR3THVSENS D1_N s
_ I [O—SENSE DI EEPAIR THERM 1TOl_45S TerM | FI NTHVBNS D P -
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET [O—SENSE DI EEPAIR THERM 1TOl_45S THERM FI NTHVMSNS D N s
sense —2X_DIELECTRIC - Pu_caw ao o [ —SENSE DI EEPAIR SENSE_1TOl_45S SENSE I SNS_1V35_MEM P 26
=== [O—SENSE DI EEPAIR SENSE_1TQl_45S SENSE | SNS_1Vv35_MEM N a6
TR 2% o ELECTRI C > Pu vecseNsE a0 @0 Few = SENSE_1TOI 488 sense | L SNS_1V35 _MEM R P .
ADIO 2% DI ELECTRI C 2 = SENSE_1TQ1_45S SENSE I SNS 1Vv35_MEM R N a5
_ [ —SENSE DI EEPAIR SENSE_1TQl_45S SENSE | SNS Al RPORT_P
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT [O—SENSE DI EEPAIR SENSE_1TQl_45S SENSE | SNS Al RPORT_N
o B = = D SENSE_1TQl_45S SENSE | SNS_AI RPORT R P a
=STANDARD ? NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
- = = - D SENSE_1TOl_45S SENSE I SNS Al RPORT_R N P
aKPaE ao 0P [O—SENSE DI EEPAIR SENSE_1TOl_45S SENSE I SNS LCDBKLT N 47 63
- . o [ —SENSE DI EEPAIR SENSE_1TQl_45S SENSE | SNS LCDBKLT P 47 63
] = - i [=>—SENSE_DI FEPAIR SENSE_1TOl_45S SENSE I SNS LCD PANEL_N 47 68 82
SPACI NG RULE_SET LAYER LINE-TO LINE SPACI NG vel Gﬂ _ @0 SaTA 0P [ —SENSE_DI EEPAIR SENSE_1TQ1_45S SENSE I SNS LCD PANEL_P 47 68 82
@o_Pamt 0.20 Wt 1000 = [Z»—SENSE_DI EEPAI R SENSE_1TOl_45S SENSE | SNS_PCH P
- b e Go-Fam [=>—SENSE_DI EEPALR SENSE _1TQl_45S sEnsE | | SNS PCH N
YR P2 020 1000 axrae sa_porer e [y SENSE_1TOl_45S sense | I SNS PCH R P 16
- [y SENSE_1TQl_45S SENSE I SNS PCH R N 6
SBPoR ST oR P [T SENSE_DI EEPAIR SENSE_1TQl_45S sense | | SNS TPAD P W
use sB_POVER vz [Z)—SENSE_DI EEPAIR SENSE_1TQl_45S SENSE I SNS_TPAD N 6
[ —SENSE DI EEPAIR SENSE_1TOl_45S SENSE | SNS HS OTHERS5V_P P
[ —SENSE DI EEPAIR SENSE_1TQl_45S SENSE | SNS HS OTHERS5V_N P
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 GAP M:z Eizi: 2 :Egjig :Z:: :zg : g% ﬁ g:gg@ z ::
MEM 40S * 0.09 WM 100 ML o [O—SENSE_DI EEPALR SENSE_1TQl_45S sense | | SNS HS COVPUTI NG P s
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE Dm—m EEPALR QFl\BFi—l TOL 74§§ SEI | | N a5
< - NSE
NEO/'\E/IFT??D%D OVERRI DE OVERRI DE OVERRI DE 0 oggal D't\;ﬂ\/l lg/gm!\gel_ OVERRI DE OVERRI DE [ — SENSE 1TO1_45S SENSE CPUVR | SNS P 46
MEM 37S * 0.09 MM 100 ML ’ (= s am asws s CPUVRL|SHS -
OVERRI DE OVERR! DE OVERR! DE OVERR! DE OVERR! DE OVERR! DE OVERR! DE OVERR! DE [ —SENSE_DI EEPAI R THERM 1TOl_45S TeERM | PIVOS5_GPU PEX | OVDD _SNS P
VEM 85D * 0.09 WM 100 M L = [ED—SENSE DI EEPAIR THERM 1TOl_45S TeERM | PIVOS5_GPU PEX | OVDD _SNS N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE DI FFERENTI AL_PAI R
PCI E 85D * 0.09 MM 10 MM = [E»>—SENSE_DIFEPAIR  [THERM 455 CPUVRI SNSI THERM | CPUVR_I SNS1 CPUVR | SNS1_P 46 5o
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE ED—SENSE DIEEPAIR  THERM 455 CPUVRI SNS1 THERM | CPUVR | SNS1 gm : gg% s 46 59
= [ SENSE DI EEPAIR  [THERM 455 CPUVRI SNSI THERM | cPLVR 1 sns2 16 59
USB_85D TcP 0.1 MM 500 ML D —SENSE DI FEPAIR  [THERM 455 CPUVRI SNSI THERM | cPUVR I SNS2 CPUVR_| SNS2_ N 45 so
CPU_27P4S BOTTOM 0.23 MM 100 ML [>—SENSE DIFFPAIR | THERM 455 CPUVRI SNS THERM | CPIVR 1 SN CPUVR | SNS3_P 46 5o
USB3 85D ToP 0.1 MM 500 M L [ —SENSE DIEEPAIR | THERM 455 CPUVRI SNS THERM | CPUVR I SN CPUVR _| SNS3_ N 46 so
USB3_85D 1 SL10 0. 075 W 0.090 MM [ —SENSE_DI FEPAIR THERM 1TOL_45S THERM | CPUVR ISUM R P .
DP 85D 1 SL9 0.075 MM 0.090 MM~ [ —SENSE_DI EEPAIR THERM 1TOl_45S TeERM | CPUVR | SUM R N P
PCl E_85D 1 SL10 0.075 MM 0.090 WM
[3»—SENSE_DI FEPAIR THERM 1TOl_45S THERM | GEXI MWP_| SNS1_P 2
/> NSE_DI FEPAI R THERM 1TOl_45S THERM | GEXI MWVP_| SNS1_N 2
NET_PHYS| CAL_TYPE | AREA_TYPE | PHYSI m7R¢E75Ef
1TOL_DI FFPAI R * 1:1_DIFFPAIR [ —SENSE_DI EEPAIR THERM 1TOl_45S THERM | GEXI MVP_| SNS1_P. 62
[ —SENSE_DI EEPAI R THERM 1TOl_45S THERM GEXI WP_I SNS1_ N o2
[>—AUDL O DI EEPALR AUDL ODI EE Ao | I|SNS TBT N a6
[ —AUDLQ DI EEPALR AUDL ODI EE Ao | I|SNS TBT P a6
= AUDI ODI EE amio | I|SNS TBT R N w©
= AUDI ODI EE amio | I|SNS TBT R P w©
[Z>—SENSE_DI FEPAIR THERM 1TOl_45S THERM | SNS_SSD P P
THERM 1TOl_45S THERM I SNS_SSD N 2
[ZD—SENSE_DI EEPAI R THERM 1TOl_45S THERM ISNS SSD R P P
= THERM 1TQl_45S THERM I SNS_SSD_R_N a6
[ —SENSE_DI EEPAI R THERM 1TOl_45S THERM | P1VO5S0_CS P 46 62
= THERM 1TOl_45S THERM | P1VO5S0_CS N 46 62
DI FFERENTI AL_PAI R
[=D—SENSE_DI EEPAIR THERM 1TOl_45S THERM | pivossa_sense  P1VO5S0_SENSE P ..
= THERM 1TOl_45S THERM | pivosso_sense  P1VO5S0_SENSE N ..
[=>—SENSE_DI EEPAIR THERM 1TOl_45S THERM | TBT THERNVDP 26 a8
PET) THERM 1TOl_45S THERM | TBT THERVDN "
[=>—AUDLQ DI FEPALR AUDI ODI EE. AUDI O CHER CSI R P -
= AUDI ODI EE AUDI O CHGR CSI_ R N o
[=>—AUDLQ DI FEPALR AUDI ODI EE. AUDI O CHGR CSO R P -
= AUDI ODI EE AUDI O CHGR CSO R N -
[ED—SENSE_DI EEPAIR SENSE_1TOl_45S SENSE I SNS S2 P
DI FEPAI R SENSE_1TOQl_45S sense | I SNS_S2 N
[E>—SENSE_DI EEPAIR SENSE_1TOl_45S SENSE ISNS S2 R P P
[ —SENSE_DI EEPAIR SENSE_1TOl_45S SENSE ISNS S2 R N P

X425 Specific Net Properties

ELECTRI CAL_CONSTRAI NT_SET

NET_TVPE

PHYSI CAL

sPACI NG l

= AUDI QDI EE. AUDI O AUD_SPKRAMP_RSUBI N P 5
= AUDI ODI EE AUDIL O AUD SPKRAMP_RSUBIN N
D AUDI ODI EE AUDIL O AUD SPKRAMP LSUBIN P
D AUDI ODI EE AUDIL O AUD SPKRAMP LSUBIN N
[z AUDI ODI EE AUDLO RSUBI N P -
AUDI ODI EE AUDLO RSUBI N_N -
= AUDI CDI EE AUDI O LSUBIN P -
[z AUDI CDI EE AUDI O LSUBI N N -
[O—AUDIO DIEEPAIR AUDI ODI EE AUDIL O AUD L2 R P 51 53
[O—ALDLQ DI FEPAIR AUDI ODI EE AUDIL O AUD LC2 R N 1 53
[O—ALDLQ DI FEPALR AUDI ODI EE AUDIL O AUD L2 L P 51 53
[O—AUDLQ DI EEPAIR AUDI ODI EE. AUDI O AUD L2 LN 51 53
D AUDI QDI EE AUDIL O AUD _SPKRAMP_RI N P s
D AUDI ODI EE AUDIL O AUD_SPKRAMP_RI N N s
D AUDI QDI EE AUDIL O AUD _SPKRAMP LI N P s
D AUDI ODI EE AUDIL O AUD _SPKRAMP_ LI N N s
[ AUDI ODI EE AUDI O SPKRAMP_RI N P .
AUDI ODI EE AUDIL O SPKRAMP_RI N N s
[ AUDI ODI EE AUDI O SPKRAMP_LIN P .
= AUDI ODI EE AUDI O SPKRAMP_LI N N .
[=®—AUDLQ DI FEPALR DI EEPAI R AUDI O SPKRCONN SL_OUT P
[=»—AUDLQ DI FEPALR DI EEPAI R AUDI O SPKRCONN_SL_OUT_N
AUDI O DI FEPAI R DI EEPAI R AUDI O SPKRCONN_SR_OQUT_P
[=®—AUDLQ DI FEPALR DI EEPAI R AUDI O SPKRCONN SR _OUT_N
[O—ALDLQ DI FEPALR DI EEPAI R AUDIL O SPKRCONN L_QUT P
[—ALDLQ DI FEPALR DI EEPAI R AUDI O SPKRCONN L_OUT N
[O—ALDLQ DI FEPALR DI EEPAI R AUDIL O SPKRCONN R QUT P
[O—ALDLQ DI FEPALR DI EEPAI R AUDI O SPKRCONN R OUT_N
AUDI O DI FEPAI R DI EEPAI R AUDI O AUD MC INL R P
[ED—ALDL Q DI FEPALR DI EEPAI R AUDI O AUD MC IN1I R N
AUDI O DI EEPAIR DI EEPAI R AUDI O CODEC HS M C P o
[—AUDLO DI EEPALR DI EEPAI R AUDI O CODEC HS M C N o
[E»—AUDLQ DI FEPALR DI EEPAI R AUDI O AUD MC INL L P
DI EEPAI R AUDI O AUD MC INI_L_N
= DI EEPAI R AUDIL O AUD HS M C P 54 55
[Ein s DI EEPAI R AUDIL O AUD HS M C N 4 55
m DI EEPAI R AUDIL O HS MC P 1 54
= DI EEPAI R AUDIL O HS MC N 1 54
DI EFPAI R AUDI O AUD CONN HS M C P
= DI EFPAI R AUDI O AUD CONN HS M C N
[—AUDLQ DI FEPALR AUDI QDI EE AUDIL O AUD LGB R P 1 53
AUDI O DI FEPAI R AUDI ODI EE AUDIL O AUD LGB R N 1 53
[ —AUDLQ DI FEPALR AUDI ODI EE AUDIL O AUD LGB L_P 1 53
[=—AUDLQ DI EEPALR AUDI ODI EE AUDIL O AUD LGB L_N 1 53
[ SB_PONER PP3V3_S5
i SB_PONER PP3V3_S0
D SB_POWFR PP1V35_S3RS0_CPUDDR

l GND GN\D

12 14 15 17 18 19 21 31 32
61 64 66 67 70 71 72 o o
11 12 13 14 15 17 19 30 39
33 44 45 45 47 48 49 51 52

f88 8

72
8 10 21 66 67 70
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