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1. ALL RESI STANCE VALUES ARE IN OHVS, 0.1 WATT +/- 5%
2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.
3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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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
DRAW NG
RERE Y ABerev

ALI ASES RESOLVED

Schematic / PCB #' s

[<REV>| <ECN> <ECO_DESCRI PTI ON>
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BOM Vari ant s

BOM NUMBER BOM NAMVE BOM OPTI ONS

685- 00039 COMVON PARTS, MLB, X425 X425_COMVON

985- 00043 DEV, MLB, X425 X425_DEVEL: ENG

639- 00534 PCBA, MLB, CTO, 16G HYN, X425 BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM HYNI X_1866
639- 00535 PCBA, MLB, CTO, 16G- M C, X425 BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM M CRON_1866

X425 BOM G oups

BOM GROUP

BOM OPTI ONS

X425_COMVON

ALTERNATE, COMVON, X425_COMVONL, X425 _COVMONZ2, X425_PROGPARTS

X425_COMVONL

CPUMEM S0, TBTHV: P15V, SKI P_5V3V3: AUDI BLE, CPUPEG X8X8, S2_PWR: SO, SMC_SUSACK: YES

X425_COVMMON2

EDP: YES, XDP, SSD_PWR_EN: GPI O, CAM_WAKE: NO, SAMCONN, APCLKRQ | SOL, DDRREG_PGD: N, CRW SPRT, WLAN_SW SI L

X425_PVT

BKLT: PROD, SENSOR_NONPRCD: N

X425_PROGPARTS

SMC_PROG: BASE, BOOTROM_PROG: PROTOLA, TBTROM PROG

X425_DEVEL: ENG

ALTERNATE, XDP_DEBUG, SOPGOOD_I SL, SENSOR_NONPROD: Y, SENSOR_NONPROD_R, BKLT: ENG, DBGLED, X249: BOOST

X425_DEVEL: DVT

ALTERNATE, XDP_DEBUG, BKLT: PROD, SENSOR_NONPROD: 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 u0500 CRI TI CAL CPU_CRW BEST
337S00059 1 CRW SRLZY, PRQ 0, 2. 8, 47W 4+3E, 1. 2, 6M BGA u0500 CRI TI CAL CPU_CRW CTO

33754542 1 1 C, GEWY, LPT- M HVB7, C2, SR199, 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 4GBI T, DDR3- 1866, VBOA, 788, FBGA CRI TI CAL M CRON_1866_S
33350802 32 | G, SDRAM 25NM 512MK8, DDRSL- 1866, 788 FBGA CRI TI CAL HYNI X_1866
333S0719 32 1 C, SORAM 4GBI 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

RAM M CRON_1866_S

M CRON_1866_S, RAMCFG3: L, RAMCF&: H, RAMCFGL: H, RAMCFGO: L

RAM HYNI X_1866 HYNI X_1866, RAMCFG3: H, RAMCF&2: H, RAMCFG1.: L, RAMCFQO: L

RAM M CRON_1866

M CRON_1866, RAMCFG3: H, RAMCF&2: H, RAMCFGL: H, RAMCFQX0: L

COMMON DEVEL BOM

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
685- 00039 1 COMVON PARTS, MLB, X425 BASE CRI TI CAL BASE_BOM
985- 00043 1 DEV, LB, X425 DEVEL CRI TI CAL DEVEL_BOM

SYNC MASTER=CLEAN X305

TTILE

SYNC DATE=05/30/201

BOM Confi gurati on

d} Appl e | nc. <SCH_NUM>
®
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Pr ogr ammabl

es - Al builds

Alternate Parts

33580915 1 [ SERIAL SPI FLASH ROM 4MBI T, 50MHZ, USCN u2890 CRI TI CAL TBTROM BLANK
341S00133 1 T29, FALCON Rl 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, 6X5MV u6100 CRI TI CAL BOOTROM_BLANK: W N
335500006 1 1 C, SERI AL FLASH, 64\MB, 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

PART NUMBER | ALTERNATE FCR| BOM CPTI CN REF DES | COMMVENTS:
376S1053 | 376S0604 ALL Diodes alt to Fairchild
128S0311 | 12850329 ALL NEC alt to Sanyo
138S0739 | 13850706 ALL Samsung alt to Mirata
19750481 | 19750480 ALL Epson Alt to NDK
19750478 | 197S0479 ALL NDK At to Epson
371S0713 | 371S0558 ALL oS alt to ST
15280461 | 15251645 ALL Qyntec alt to Vishay
37651080 | 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 N alt to Diodes
376S1089 | 37651128 ALL NP 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 Rohm alt 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 ON 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 Infineol

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 - Frame Hol es
© = o ZT0470
ZT0430 o = S 1X0.95. 1. 4x0. 75
1 j—
SL-2.3X379%2.9X4. 5 = ZTO4(1
p— GN\D 1
- SL-1. 1XO.Q— 1. 4x0.75
ZT0472
D o D 1TH- NSP
= S 1X0.9%. 1. 4x0. 75
Z104(3
— GN\D 1
- SL-1. 1XO.Q— 1. 4x0.75
NMAKE BASE=TRUE
X425 THERVMAL MODULE STANDOFF
860- 00173 860- 00184 860- 00167
OM T_TABLE
SH0427 SH0426 SH0424
5.00D1. 85I D- 2. 35H- SM 5. 0CDL1. 85I D- 2. 35H SM STDOFF- 4. 50D1. 8H SM 4. 5001, S EM X304
1 (::) 1 (::) 1
1
= = = il 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
SH0429 SH0428 SH0423
5.00D1. 85I D- 2. 35H- SM 5. 0CDL1. 85I D- 2. 35H SM STDOFF- 4. 50D1. 8H SM
1 (::) 1 (::) 1
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- MTG, 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)
B ZT0490 770491 770492
SH0431 SH0432 SH0433 SH0437 2.1swe. OMMCIR  2.1SM2. OMM CIR 2. 1SM2. OMM CI R 3. SdﬁHgéISIQ 2. 0H 3. SdﬁHgélIS& 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 SMT- PAD- NSP SMT- PAD- NSP SMT- PAD- NSP B C B C
1 (:) 1 [:; 1 :: 1 : I [
SH0434 SH0435
POGO- 2. 30D-5. 5H- SM LON FORCE POGO- 2. 3CD- 5. 5H- SM LOW FORCE
1 (:) 1 (:)
X425 St AND OFF
860- 1448
SH0440 SH0443 SH0460 SH0462 SH0466 SH0470 SH0472 SH0474
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
A li) #3 [ne® S — T —
= = = = L = = PD Parts
030 g epN i "
SHO441 SHO444 SHO461 SHO465 2 0o 00 7 s SHO471 SHO473 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————
'pFHE LQI\%IATLO\I gg\Tr\ENO’%‘ERPEEEEI R‘CI S THE <BRA|\D_'>
THE POSESSOR AGREES TO THE FOLLOW NG R —
= = = = = = = | TO MAINTAIN THI S DOCUVENT | 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
4 2 1
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8 7 6 5 4 3 2 1

—PPVCCI O SO_CPU ¢ 510 15 56
OM T_TABLE OM T_TABLE 1RO531
U0500 U0500 10k
HASVEL L HASVEL L it
BGA BGA 2
5 12 2N _N<0> ABZ{DM _Rx0* SYM 1 OF 12 pgg roowp| AHB s CPU_PEG RCOWP 75 71 26 _DP_TBTSNK( N<0>, C254pDi B_TXN0 SYM 10 OF 12 gpp AUxN| F15 o DP_I NT_AUXCH C N e 7175
5 73 12 DM _S2N_N<1> AB3IpM _RX1* 57120 DP_TBTSNKO _M._C P<O>q, D25IppiB_TXPO EDP_AUXP| F14 o DP_INT_AUXCH C P g+ 55
75 73 12 [T DM _S2N N<2> * AQ:DMJ:Q;Q* PEGﬁRXO*CElo - PCl E_SSD D2R N<0O> amoss s 2571 28 _DP_TBTSNKO_M._C N<l>‘ A2§tDDI B_TXNL EDFLHPD:]E14 - DP_ I G A HPD L 20
75 73 12 @M_S&L‘_chwimy PEG_RX1* [4C10 PCl E D D2R N<1> 35 71 75 75 71 20 _DP_TBTSNKI( P<1> B25|pDi B_TXP1
PEG RX2*|nBl0 o, PCIE SSD D2R N<2> am s s 757120 _DP_TBTSNKO_M._C N<2>, C24 DD B_TXN2 3 EDP_TXNOCLA DP_INT_M._C N<O> o775 D
D 7 12 DM _S2N_P<0> ABL |pM _RX0 PEG RX3* E) e PCIE SSD D2R N<B3> = ~mqasnis 572 DP_TBTSNKO M._C P<2>g,  D241pp B TXP2 o EDP_TXNIGALZ g DP INT M._C N<1> goos
75 73 12 DM _S2N P<1> AB4 DM _RXL PEG_RX4* CDQ Pl =PEG D2R N<4> 71 7571 20 _DP_TBTSNKO_M._C N<3> A244DDI B_TXN3
. DM _S2N _P<2> A |ow R PEG Rx6*[ 389 g =PEG D2R N<5> o v o DP TBISNKO M_C P<3og mrilonemes ) Eop_Tx0 D TN M S pore
75 73 12 DM _S2N P<3> AC2 [pMm _RX3 PEG RX6*|4L5__ ge  =PEG D2R N<6> n i | Bl2 g DF TNT M _C P<l> wno
s m—OM SN P<3> g AGIow 2 - am
PEG_RX7* ng - =PEG D2R N<7> am 257120 _DP_TBTSNK1I_M._C N<O> C214DDI C_TXNO §
75 12 DM _N2S N<O> AF2{pM _TX0* 2 PEG_Rx8* )M PCl E_TBT_D2R_N<0> - 5720 DP_TBTSNK1 M._C P<O>q, D21 Ippic TXPO E
75 73 12 N2S N<1> AF4dpM _TX1* PEG_RX9* |4 PCIE_TBT D2R N<1> 2 71 7 75 71 20 _DP_TBTSNK1 N<1> A214pDI C_TXNL z
e e o DM _N2S Ne2> -~ Stlow e PEG RX10* M2 PO E TBT D2R N<2> - on» DP TBISNKI M C P<l>g B2ljmcmer  »
75 72 12 (OO} DM _N2S N<3> -—"Pm _Tx3* PEG_RX11* [5V5 PCl E_TBT_D2R N<3> 28 71 75 57120 _DP_TBTSNKLI_M._C N<23, C204pDI C_TXN2 é
PEG RX12* |3V4 TP_PEG D2RN<12> 7 75 71 26 _DP_TBTSNKI1 P<2>, D20 |ppl C_TXP2 0
s a2 DM _N2S P<0> AFL v Txo PEG RX13* |V TP_PEG D2RN<13> " o7 DP_TBTSNKI_M__C N<3> A20 b1 ¢ TXNG 3
oS Pe1s AF3 o Tt PEG RoxLe* Y2 TP_PEG DP2RN<14> " 7w DP_TBISNKL_M_C P<3>g B20looicmes 2 EDP_RoOVPACH = PP ROVt
15 7212 DM _N2S P<2> AG3 |om _Tx2 PEG RXIS* 512 o TP_PEG D2RN<15> am F| EDPDISPUTILL=C g — - =% ot L1 L
moei oy DM _N2S P<3> o AGllpu_Tx3 » _TP_DP_1G D M N<2> C16dpoi TN g -
_ PEG_RXo|_F10 PCl E SSD D2R _P<0> 357175 n TP DP IGD MP<2> o  DI6lpyp TxXP2 o2
FDI _CSYNC F11 |rp csyne PEG_Rx1{ DLO PCIE SSD D2R P<1> —_ 7572 71 60 _HOM _CLK_N AL6|pDi b_TXNS Eg *Ii,Z‘ED—"——mz $ :% & g :;13: o0 71 75
e I e ——— "D - PEG Rx2| A0 o, PCOE SSD D2R P<2> = ~mqasns srene HOM _CLK P o Bl6IpDiD TXP3 o o *Txmv‘m : i i
_ Dot g LN WL & NSO2 es 717
FOL I NT fr2 £ PEC R 2 e T = .+ TP_DP_I1G D MN<O> C17foo1 0.0 PO _TxPi[ B2 g DP INT M _C P<3> wuno
75 12@ - DI SP_I NT PEG_RX4 yo o= :PEG DPR P<t @71 . TP DP | D P<0> D17 DDl D_TXPO
PEG _RX5 v - ;PE 2R P<6- cany G 2 TP _DP 1 G D MN<1> AL7 oD D TXNL
PEG_RX6 = 7 . TP DP 1 G D MP<1> - B17 |pDI D TXPL
PEG Rx7| L1 <= =PEG D2R P<7> - . )
> = < Port D pins out of order
PEG Rxs| M8 PClI E TBT_D2R P<0> 28 71 75 hoi | ol
U, PEG_Rxo[ L3 PCl E TBT_D2R P<1> s 71 78 to matc ntel synbol .
= PEG_Rx10[ ML PCl E TBT _D2R P<2> 28 71 75
% PEG Rx11| Y5 PCl E TBT _D2R P<3> 28 71 75
C @ PEG Rx12| V3 TP_PEG D2RP<12> » c
o PEG_RX13| V2 TP_PEG D2RP<13> -
< PEG RX14| Y4 TP_PEG D2RP<14> n
E PEGRX15| Y1 g, TP PEG D2RP<15> = ;qn
=
- PEG_TX0* |B6 PCl E D D N<O> 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> - U0500
o PEG Tx3* [p4 g PCIE SSD R2D C N<3>  mpmssnivs HASWEL L
a PEG Tx4* & =PEG R2D C N<4> " NO_TEST BGA NO_TEST
% PEG_TX5* |5E3 =PEG R2D C N<5> n s _CPU DC A3_B3 TRUE A3 SY’I;E/IE%ERSZEDlz BF51 CPU DC BF51 I TPO531
Il PEG_TX6* 595 =PEG R2D C N<6> 7 a CPU DC A4 Al BF52 CPU_DC BE52_BF52 . TP-P6
PEG TX7* &3 =PEG R2D C N<7> 7 TP0500TF’-P6 BFS3 1rue  CPU DC BES53_BF53
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76 26 25y VEM B_DQ<61> o=V [SB_DO51
70 26 25 CaryVEM B DQ<62> o—p_ 12 |58 D52 SB_DQso AD53 MVEM B P<0> 25 20 70
MEM B 63> AK3 |sp | SB_DQs1| AV46 MEM B P<1> 25 26 78
78 26 25 (A DQx ~— SB_DQ63 ob DOs2|_BE28 NVEM B Pooe mer
sB_DQs3| BE43 NEM B P<3> 25 26 78
SB_DQs4| AWL5 MEM B P<4> 25 26 78
SB_DQss| AWL2 MEM B P<5> 25 26 78
SB_DQse| AV MEM B P<6> 25 26 78
SB_DQs7| AL3 MEM B P<7> 25 26 78
RSVD173| BD38 o\~
RsvDL74| BF39 o (o
RSVDL75[ BE39 o o
RSVD176[ BFE37 o (o
RsVDL77| BE37 o ¢
RSVDL78[ BDBY o\~
RSVD179[ BC39 o o
RSVDL80| BE37 o o
RsvD181| BD37 o o

78

78

78

78

78

78

78

78

78

78

78

78

78

78

78

78

78

78

78

78

78

78
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PPVCC SO_CPU_ ¢ 5 10 46 50 70 72
NCx—3217 | RsvD64 UO500 B43
Dol HAEL (e
NC RSVD66
NG 31| RsvD67 SYM 5 OF 12 B48
62 70 67 65 21 10 ¢ _PP1V35 S3RSO_CPUDDR OM T_TABLE Q27
AR29 c28
AR31 C31
AR33 c32
AT13 C34
AT19 36
AT23 c38
D AT27 39
AT32 42
AT36 3
AV37 A5
A2 ci6
AVe5 8
AV29 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
C 9
NC3ANBL | RsvDes E42
RO L6 | vee Le E43
PLACE_NEAR=U0500. C50: 50. 8nm 100 M6 | voo_ve E45
AN22 | RsvDe9 E46
. PLA | DE=BOTT i
NOTE: Al i ase§dnot used on CPU supply outputs CE_S OTTCM - weake NG xANL8 | RsvD70 voc | 1-E48
to avoid any extraneous connections. o CPU VCCSENSE P - 50 | v sense e
vex 1 ond ;BS,:AS s PEVOC O S0 CPU NC><+-6H? RSVD71 Fa1
x | oad: N TH=0. 2 nm P VCCl O_oUT F32
RGOV - PPVCOWP_SO_CPU 7| Nex—FiZ] Fc 7 =
¢ L Max | oad: 300mA 22 AKG
RO800 R0O802 x | oad: NEER W BIH=0: 2 mm - Ty Pl F36
5] 110 NCx-283 | RsvD72 Fag
PPELY iew — 0 | RsvD73 Fa9
202, RO810 |.402 J12 | RsVD79( VSS) Fa2
AR49
15 s crmyCPU_VI DALERT L LAAA 2 NCx RSVD74 s
/18 | CPU VI DALERT_R L 153 Fa2
1/16W . VI DALERT*
= F46
ROgll Mios" CPU VI DSCLK_R - 3527 \i DSCLK s
7 s ¢om-CPU_VI DSCLK L 2 J CPU_VI DSQUT_R — 350 | vi psout =7
5%
. . 29
ol e Nt 1 v oo o
-2 - e Nor 38mm CPU_PWR_DEBUG F19
s saqgry—CPU_VI DSOUT R0800.2: PLACE_NEAR=ROB10. 1: 2. 54mm oo > - S e Ga2
VSS_E52 B4
TP_CPU_RSVD TP75 V49 | RsvD75 36
TP_CPU RSVD TP76 W9 | Rsvp76 =38
TP_CPU_| VR_ERROR AMAO || VR_ERROR @9
B TP_CPU RSVD TP78 WA9 | | ST_TRI GGER 2
V50 | vsS_V50( RSVD) &3
ANA9 | vSS_AN49( RSVD) &5
AJ49 | ysS_AJ49( RSVD) 6
AGB0 | vsS_AGE0( RSVD) =8
AKAY | vSS_AKA9( RSVD) 1
AJS0 | vsS_AI50( RSVD) T2
AP49 | ysS_AP49( RSVD) e}
ABSO0 | ysS_AB50( RSVD) i
APS0 | vsS_AP50( RSVD) Hi6
ADS0 | vSS_AD50( RSVD) 7
AMBO | vsSS_ANMBO( RSVD) e
H19
£as reo
H21
A39 o3
A42
743 H24
2| 2| 2| 2| 2| 2 F| FE| E 2[R 5] 55|55 555 B 5| S S35 3|S5 B L[] 2 |22 J|S13(3 33 33| 33| 2| 2| 2| 2| 2| 2| 2| 2| 2| 22| 2] 2| 2] 2(2( 2| 2| 2| 2| 2| 2|5 | 2| B 2| 2| 8| | K| | 3| 3| B[ 3| S| (2| 2| 2| 2[5 5| £ 2| 2| 2| 2| 2| 2| & B| B| &) 3| & &) & el | vee H26
H27
A48 . .
AAAE Heg Connections are required
AAGT for BDW CPU support.
RS FC Dl D5 PP1V05_S0_CPU VCCST 401
w AA9 FC D3| D3 CPU_VCCST_PWRGD am e
g SR -
Al 28g, &g
E b23 b"g‘ SYNC NVASTER-J 15 REFERENCE NG DATE=12] 16/ 201
o o TTTLE
FioWn o
S< CPU Power
g [4] DIRAW N
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®
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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 AKS AT46 GrROND B19
D 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
A AVE AT6 B8
A4S AVB1 ATS BAL3
AR5 AVB2 AT9 BALS
AAT AVB3 AUL3 BA22
ABS5 ANB4 AULS BA25
AB51 AM7? AU22 BA29
AB52 ANL AU25 BA33
AB53 AN A9 BA37
AB54 AN3 AU33 BA4
AB7 AN4 AU37 BA42
AB9 ANA8 AU42 BAS
ACAS ANS AB BAS50
ACS ANS0 AR BAS1
AC50 AN7 AV1 BA52
AC7 AP51 AV13 BA53
AD48 AP54 AV18 BA9
AD51 AP7 AV2 BB10
AD54 Vss VSS [ AR12 AV22 vss vss| BB11
C AD7 AR14 AV25 BB12
AD9 ARL6 AV29 BB14
AEL AR18 AV3 BB15
AE2 AR2O AV33 BB16
AE3 AR24 AV4 BB17
AE4 AR26 AVA2 BB18
AE48 ARA8 AV5 BB20
AE5 ARS AV50 BB23
AE50 AR50 AV9 BB25
AE7 AR7 AWL3 BB28
AF5 AR8 AWLE BB32
AF6 AR9 AVB7 BB33
AF7 AT1 AWM 2 BB37
AA8 AT10 AM3 BB38
AGE AT12 AM5 BB39 ]
AGE1 AT15 AWM 6B BB41
ACE2 AT16 AWML 7 BB42
AGE3 AT18 AWM BB43
ACB4 AT20 AVB BB44
AGT AT22 AVB0 BB46
AD AT25 AVE1 BB47
AHL AT26 AVB4 BB48
AH2 AT29 AVD BB49
AH3 AT33 AY13 BBS
AH4 AT35 AY22 BB6
AHAB AT37 AY25 BB7
AHS5 AT39 AY29 BB9
B AFB0 AT4 AY33
AH7 AY37
AY42
CPU_VCCSENSE N gy s v
| < < oo o
B 0| B O] 8| B B| 3| 3| 3| 8| 8| 5| B| B T E| | 3| 3| B[5] 5] 2| €| 2| 2| LI 3|52 2| S| 2|25 2| 5| 2| & 8| T &| 2| £ 2| & £] &) 2| B[ | 3| S| 3[33]98[8] 3|95 5[3|5[2] 2| 2| 2| 2|53 5|2 E{E{E 3|¢| 2| 3| 3| a| B| @] o| of b| &) 5| &) 8| 8| 2|3 8 1RO960
7 cocoo - B %;%SW PLACE_NEAR=U0500. D50: 50. 8m
%% % 2 'g‘ 3 iEEF PLACE S| DE=BOTTOM -
N 0 O ©
L 8 8
w . << %)\
2 Oj - 8- ¢
Ed's) b s
a Lﬂ%é >
- 8 s
=R
8
2|3 8|c| g 8| =l 8| 3| 8| 8| 3| 3| 3| 3| 8| 8 &l 8| a|a| & 3| 1 &| &) &f o) @ & &l &) | of o &) & 222233 3|3 & ool o] S| 8| 8| 88| °13| 338" 8| 8|8 8|8 8] 8| 8| &| 3| 3| o | & o) o & D & o & & O 0 B 5] 3| 3 B 8 [ e B Rrd Bt Rl v v v B o o 3
[50] [fi] lis] o) gin] i} [5a] [fia] o] o] la] s o] [n] i) [a] l5a] s s ] i [7a] Wea] e o) aa) aa] jaa) yea) e fae) ea) lyea) e jea) ea) o) ) faa] gaal g CPU G‘ Ound
oy aneme sy
1 d} Appl e Inc. SCH_NUM
S <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
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PPVCC _SO0_CPU

-PPLV35 SSRSO CPUDDR lPI ace on bottom side of UDBOO

PPVCCI O_SO0_CPU

CPU VCORE Decoupl i ng

Intel recommendation: 4x 470uF 4nChm (3 CPU-si de,
Appl e I npl ementation: 8x 210uF(2x nostuff) 6nchm 44x 10uF 0402,

PLACEMENT_NOTE ( C1000- C1019) :

1 opposite),

20x 22uF 0805 (10 CPU-si de,
4x 10uF 0402, 20x 1uF 0402

10 opposite near

edge, 4x 10uF 0603 (2 CPU-side, 2 opposite),

20x 1uF 0402 (under CPU)

Pl ace on bottom side of U0O500
+C1000 (:Cl1l001 ([:C1002 |+C1003 1 C1005 [+ C1006 (¢ C1007 1 C1008 C1010 |+ C1011 |+C1l012 (:C1013 1 C1015 (:Cl1016

1UF —L 10F L 10F —L T0F L TUF - I0UF 10 L TUF — TUF —L IUF L IUF L IUF L IUF L IUF — TUF

07 07 07 187 07 T, 8% T, 1% T, 8¢ N T, 1% T, 8¢ T, 8% o 18% T, 18 N
2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM

0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402

NO STUFF  nO S 1

PAREERF NOTE (CL020- CT03) T CAPs for Acoustic control (CLO9A-CL02D) =

Pl ace near

U0500 on bottom side NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF

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

_]_01020 _[_01021 [ c1022 _LClOZ3_LClOQA_LClOQB_LClOQC_LClOQD_LClOQE_LClOQF_LClOlA _LClOlB_LClOlC_LClOlD_LClOlE_LClOlF_LClOZA_LClOZB_LClOZCJ_ClOZD

%OV/n
>6R CERM 2 S CERM 2 XS8R CERM R CERM
0402-2 0402 0402-2 0402-

%0% 0% 0%
XoR: CERM >6R CERM >6R CERM
0402- 0402-2 0402-

0402-2 0402- 0402-2 0402

%0% 0% 0% 0%
X5R- CERM >6R CER >6R CERM >6R c%R

0%
>6R CERM >6R CERM
0402- 0402-

NO STUFF
PLACEI\/ENT_IQng:ST(Ug]'.Zozzl-'\gL(?I F ’

NO STUFF NO STUFF NO STUFF NO STUFF

NO STUFF NO STUFF

NO STUFF NO STUFF

NO STUFF
Pl ace near inductors on bottom side. NO STUFF NO STUFF  NO STUFF NO STUFF
CRI Tl CAL CRI TI CAL CRI TI 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 TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
C1024 1 C1025 1 C1026 1 (2:(.’)1_&27 1 1 (2:(.’)1_&29 1 (2:1030 1 (2:(.’)1_&31 1 C1032 C1034 1 C1035 1 C1036 1 C1037 1 C1039 1 C1040 1C1042 |1 Cl043 |2 C1044 C1045
20% : 2 : 20 j— 20% — — 20% — 20% — 20% _: 20 20 20 : 20 : 20 : 20 : 20 : 20 20 -1 ZOO%UF j— gO%UF — gﬂ% 20%
2 a4V 2 4V 2 4V 2 a4V 2 2 a4V 2 a4V 2 4V 2 a4V 4V 4V 2 a4V 2 a4V 2 a4V 2 4V 2 4V 4V 2 a4V 2 a4V 2 a4V 2 4V
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
0402-2 0402 0402 0402-2 0402- 0402-2 0402-2 0402 0402-2 0402-2 0402-2 0402 0402-2 0402-2 0402-2 0402 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 | TI L CRI CAL CRI Tl CAL CRI TI CAL | TI CAL CRI TI CAL CRI TI CAL CRI Tl CAl CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
C1046 1C1047 |1 Cl048 |+ C1l049 Cl105 1 C1052 |+ Cl053 |:Cl105 056 [1C1057 |[+Cl1058 |[:Cl1059 C1061 1 C1062 1 C106 1 C106 1 C1l066 |+ Cl067
20UF —— 20UF —— 20UF 20UF 20UF —— 20 UF 20UF —— 20UF —— 20UF —— 20UF — - —— 20U —— 20UF 20UF
20% 20% -1 20% - 20% -1 209 0% -1 20% T 20% % 20% -1 20% -1 20% 20/n — 20% — — 20% — 20% -1 20% -1 20%
24V_ 24V_ 24V_ 24V_ 24V 2 V_ 24V_ 24V_ . 24V_ 24V_ 24V_ 2 V_ 24V_ 2 . 24V 24V_ 24V_
X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R; X5R- CERI X5R- CERI X5R- CERI CERM X5R; X5R- CERM X5R- CERM X5R- CERI X5R- CERM X5R- CERM X5R- CERI X5R- CERM X5R- CERM
0402-2 0402-2 0402-2 0402-2 04 0402-2 0402-2 0402-2 2-2 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

( C102E- C103F)

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

20%
5 4V

X5R- CERM
0402-2

NO STUFF NO STUFF
CRITICAL | CRITICAL | CRITICAL | CRITI CAL CRITICAL| CRITICAL| CRITICAL| CRITICAL _E 1 ZE_E 1 ZF_E 1 A_E 1 B_E 1 _E 1 D_E 1 EJi 103E
L*C1068 .[*C1069 .[*C1070 .|*Cl071 *C1073 ,|*Cl074 .|*Cl1075 .[*Cl1076 . (Z:OLS?: e S 03 S 03 S O3C S 03 S 03 %:OL,(II):3
ZI0UE° Z-ZMOLP" “-2i0UF Z-ZH00F 2L0UF7 Z-ZHO0F" “-2oUr” Z-2M0UET 2 -
CASE- B2S CASE- B2S CASE- B2S CASE B2S CASE- B2S CASE- B2S CASE B2S CASE- B2S ®

CPU VDDQ Decoupl i ng

Intel reconmendation: 2x 330uF, 8x 10uF 0603,
Appl e I npl enentation: 2x 330uF, 8x 10uF 0603,

PLACEMENT_NOTE ( C1080- C1089) :

10x 1uF 0402
10x 1uF 0402

L C1080 1C1081 |1 Cl1082 |1 C 1 C1085 |t C1086 t C1087 1 C1088
Y — 1uF —1uF —1 — 1 — 1WF — 1 — 1
2 ié\z CERM 2 ié\z CERM 2 ié\z CERM 2 ié i 2 ie; CERM 2 ié; CERM 2 ié; CERM
0462 0462 0402 04 0402 0402 0

PLACEMENT_NOTE ( C1090- C1097):
IPI ace near UO500 on bptt om si del

PLACEMENT_NOTE ( C1098- C1099) :

CRI Tl CAL CRI TI CAL
1C1098 J1C1099
= 330UF- 6MOHM 330UF- 6MOHM

Y- L - coveo %?ng L1 coveo

)|
N

CPU VCCI O Decoupl i ng

Intel recommendation: 2x 0.0l1uF 0402 (1 near

CPU, 1 near

J_ (Z = 1.5nm place on tall side next to CPU & under heat pipe)

SVI D pul | -ups)

Appl e I npl ementation: 2x 0.01uF 0402 (second cap is on CPU VR page)

C1079

decoupl i ng recommendati ons from Shark Bay Mbbil e Pl atform Power

Del i very Design CGuide (doc #487822,

CPU VCCST Decoupl i ng

BDW SPRT Intel recomendation:
R1080 Apple Inplenentation:

72 70 67 62 42 18 17 15 14

1,\/(\)/\/2 15 PP1VO5_SO_CPU_VCCST

o REE VLR

603

Rev 0.8 dated January 2012), Section 5.

1x 0. 1uF 0402, 1x 4.7uF 0805
1x 0. 1uF 0201, 1x 4. 7uF 0402

PLACE_NEAR=U0500. D5: 25. 4nm

=U0500. D5: 12. 7nm

1ClT)SA ClT)SB
— 0, 1UF 7UF

SYNC MASTER=J15 REFERENCE

CPU Decoupl i ng

SYNC DATE=12/18/ 201
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8 7 6 5 4 3 2 1

OM T_TABLE SATA Port assignments:
o m—SYSCLK CLK32K RTC g 5 Irroa U1100 SATA_RxNo| BB NC SATA A D2RN 778
B4 LYNXPO NT BES NC SATA_A D2RP
NCx—22 |RTCX2 SATA_RXPO - 70 ’
MBI LE SATA TXNO| ATE NG SATA A RoD ON e Primary HDD/ SSD ( SATA only)
PCH SRTCRST L B9 |SRTCRST (1 oF 11) SATA_TxPO| AY8 NC SATA_A_R2D _CP a6
BC10
1 _PCH_| NTRUDER L A8 || NTRUDER® SATa 0 e NC SA$2 S $§r;| S
e e————————p———( Y 78
7u PCHINTVRVEN L g GIO i nvRMvEN E SATA_ TxN1| AV10 NC _SATA B R2D CN - Secondary HDD/ SSD ( SATA onl y)
RTC RESET_L D9 |rrcRsT saTA TXPL[AWO0 L NC SATA B_ReD CP o v o
n RICRESET L~~~ o 4
SATA_RxNz| BB9 ¢ NC SATA _ODD D2RN .
B25 SATA_RxP2| BD9 NC SATA ODD D2RP s )
D ne@mHDABIT ak R1110 33 1W\%WWHWLBQK SATA X2 AVED NG SATA ODD R2D CN e Reserved: ODD
| = . :1.27mm AWL3 ODD
7 52 qom—HDA_SYNC R1111 33 2 . HDA SYNC R 222 |ipa sync (1 PD- boot ) SATA_TXP2 _,' NC SATA R2D_CP 7,
PLACE NEAR-UYT00. 295: 1. 27mm saTA RxNa[ BC12 o NC SATAD D2RN 5
1 _PCH SPKR =210 |SPKR (1 PD- PLTRSTH) < saTa Rxpal BE12 o NC SATA D D2RP 7 U d
5 saTA TxNa[ ARL3 o NC SATA D RD _CN 1 nuse
7 s qom—HDA_RST_L R1112 33 2 HDA RST R L C24 JHpA_RST* < SATA_TxP3| AT13 NC SATA_D R2D CP 7
PCACE NEAR=UT100. T24: 1. 27mm 2 BDL3 .
L22 SATA_RXN4/ PERNL e 1P_PCIE ENET _D2RN PCl e:
oA SN A0 (1FD X s oy perer] BBI3 TP_PCI E_ENET_D2RP Reserved: Ether net
” NG HDA SDI N2 @2 |ioa <o 2 2, PD; saTA_Txna/ PETNI| AVIS oy TP PCIE ENET R2D CN (if not conbo w SD Card) PP1V5_S0 3333 18 1 17 19 52 54 57 80
- . AW5 TP_PCl E_ENET_R2D o
» NCHDA SDING 0 P22 lipa spya (i) SATA_TXP4/ PETPL > R2D Cp
SATA_RXNs/ PERN2| BC14 o NC SATA F_D2RN 7 R1130"
- HDA SDOUT R1113 33 1 2 . HDA SDOUT R A24 |1pA SDO (1 PD- boot ) SATA_RxPs/ PERP2| BEL4 o, NC SATA F D2RP 73 Unused 7.5K
PLACE NERL Y00, 20%: 1. 27mm . SATA_TXNs/ PETN2| AP1S g NC SATA F RRD CN o, )
_PPVRTC GBH  wssuo nu DP_TBT_SEL B17 | RRNPPESTED SATA TXPs/ PETP2[ AR5 NC SATAF RRD CP - VI
s [rmy_ENET_NEDI A SENSE RDIV o @2 lipa pock_RST+/ GPI 013 2
\_DOCK_| - .
SATA | AY5 .« PCH SATA RCOVP PLACE_NEAR=U1100. AY5: 2. 54nm
R1102* ']R1103 AB3
o | 20K ¢ ¢ 20K o X POHLTCK g~ pAc TaC (17D SWAErLAS 4 PCHSATALEDL
Rlé%%% 1R,\J/|-101 1/ 200 /50w 1218 XDP_PCH_T!| ADL |37AG TMS (1 PU)
% o 201 1 SATAOGP/ GPI cp1| ATL XDP_DCO0_DP_AUXCH | SOL_L N
gl %ﬁow gl 72 10 prmy—XDP_PCH TDI -2 TAG D (1PY o T | oro| A2 XDP_DC1_SATARDRVR_EN e
RIAERR PCH SRTCRST L ., ,, «OP_PCH TDO 00 £ | (AR e SALSOVR S oo
PCH | NTRUDER L ,, », e @ L ——ge————JTAG TDO - B4
SATA_| REF
PCH I NTVRVEN L, . -
RTC RESET L ., NCX- 7725 BA2
C | NCx—28 |TP22 TPOLEZ X NC
C1102: 1 C1103 NCXA_BGTPZU TPSL(,\[:
1UF 1 L 1UF
% -T— %
b gz 2 gg OM T_TABLE
2 2
s PCl E_CLK100M SSD_N ¥43 [o kouT_Pcl E_NO UL100 CLKOUT_PEG_A_N_AB35 PCl E_CLK100M ENETN .
7 55 PG E_CLK100M SSD P &5 |akour_pal E_PO LYrNXDB'T?_E'\'T akaut_PEG A PLAB3S g NC PCIE CLKIOOM ENETP . 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 PCI E_CLK100M ENETSDN AMA | kouT PCE NL QLKaUT_PEG B N Y39 NC PCl E_CLK100M PEGBN 7
» @mNC PCl E_CLK100M ENETSDP ARZ |G kauT_Pal E_PL akaur_PeG B AL Y38 NC PCIE_CLK100M PEGBP =
18 11 XDP_DD2_ENETSD CLKREQ L AF1 |pci ECLKRQL*/ GPI O18 PEG B_CLKRQ'/ GPI 066|_ %4 PCH PEGCLK L_GPI O56 1
7 30 PCl E_CLK100M AP_N ABA3 | koUT PCIE N2 CLKoUT DM _NAF39 DM _CLK100M CPU N o7 ]
77 3 (O} PCl E_CLK100M AP_P - AB45 |cLKkouT_PCI E_P2 CLKOUT DM _p| AF40 > DM _CLK100M CPU P o ¢
AF3 * *
1 XDP_DD3_AP_CLKREQ L PCl ECLKRQ2*/ GPI 020/ SM LKOUT_Dp_ N AJ40 CPU CLK135M DPLLSS N e
AJ39 ==
o PCI E CLK100M CAMVERA N D43 | wout POl E Ne ckour_pp P30 g  CPU CLKISSMDPLLSS P~ mmews
AD4S5
e @m—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. s 1 CANVERA CLKREQ L T3 |pcl ECLKRQB* / GPI 25 cLkouT_DPNs Pl AFS6 g CPU CLKI3SM DPLLREF P mposs ) )
PEG attached (CPU) PCl e devices nust use one set, Unused cl ock term nations for FCI M Mode
while PCH attached PCle devices use the other set. » _NC PCI E_CLK100M GPUN 23 lakout_Pai E_Na CLKI N DM _NAY24 = PCIE CLK100M PCH N R1196 10K 1 vt troow 20T
If 2 or less devices are attached to PEG the 7 PCI E K100M P AF45 |0 KOUT _PCI E_P4 ” CLKI N DM _p| AVe4 . PCl E K100M P! P 10K 1 5 5% 1720 0T ]
CLKOUT_PEG out puts can be used for those devices. V3 . °
5 oy TBI_CLKREQ | PCI ECLKRQH*/ P 26 g oL oo | A2 PCH CLKI N_GNDN RLLZIL 0 s oy
AT24 g
. _NC_PCl E_CLK100M PE5N AE44 |G Ut PO E NS CLKI N_GND_P| PCH CLKI N_GNDP 1,\/v\/2_5mw_m
AE42
» NC PCIE CLKIOOM PESP o, AF42 |q kauT POl E_PS LK N DOTo. N HE3 ., PCH CLK96M DOT N R1192 10K 1 2 _ m—
u PCH _CLKI L GPlO4 AA2 Pl BGHKEGRAH G 44 oLKiN_DOT96_P| 2. - PCH CLK96M DOT_P RITO91 10K LAAA 2oy oot Vg % TrZOwW WM 201
» _NC PCIE_CLK100M SWN 240 | kour PaiE N6 CLKI N_SATA_N|_BES » PCH CLK100M SATA N R1194 10K 1 2 _
» NC PCIE CLKIOOM SW o, AB39 Ig kaut_PCiE_P6 CLKI N_SATA_P| B =' - PCH CLK100M SATA P RI1I93 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 |o KOUT_PCI E_N7 CLKI N_33M-zLooPBACK| P17 P K33M PCl I N 19 77 L
nn@m POE CLKIOOMTBT P o A2 g kour_paE P = R1l72
V3 ] XTAL25 INLAMAS o » SYSCLK CLK25M SB R 1 2 __SYSCLK CLK25M SB 1076
1 _PCH CLKI L_GPl O46 P BG-KERs ! 6 XTAL25_ouT| AL44 |\~ 1.5V -> 1.1V M:ﬁ ffng m -
PP i s 10 15 17 50 08 00 61 1 R1173 o
ppgﬁ gous e (1PD-PWROK)  CLKOUTFLEXO/ GPI 64| 40 NG _PCH GPI 064 CLKQUTELEX0 i )
BRatrReses 1573 NC | TPXDP_CLK100MN AMS |0 KOUT_I TPXDP_N (1 PD-PWROK) CLKOUTFLEX1/ GPicss| F38 g NC PCH GPI 065 CLKOUTFLEX1 1/ 200
R1177 4.7K 1 5 PCH SPKR s qom-NC | TPXDP_CLKI0OMP o AMS lqkouT_ITPXDP_P (1 PD-PWROK) CLKQUTFLEX2/ GPI 066| P36 NC PCH GPlI 066_CLKOQUTFLEX2 . 201,
RILI/6 10K 15 5% TZ0W W 20T pp TRT SEL v (1PD- PWROX)  CLKQUTFLEX3/ GPI 067| 739 NC_PCH_GPI 067_CLKOUTFLEX3 -,
RI178 4.7K 1’\M2 SV TTZ0W W 20T peH SATALED L u VIS PRLVS_SO % 3g o 10 a7 a0 sz ee 7 e =
5% 1720W WMF 20T | CLK_| REF|
R1134 10K 1 2 DP_ AUX( | L 18 7 10 LP K33M R D44 |0l KOUT_33MHZO (| PD- PWROK)
10K LAAN 2 bu‘* o w——aop—XDP_DCL_SATARDRVR EN___ . 5 i NC LPC CLK33M LPCPLUS R E44 |0 KOUT_33MHZ1 (1 PD- PWROK) TP1ol ADSY
— ° B42 AD3:
1143 10K 2 D_CLKREO L . » NC POl _CLK33M QUT2 CLKOUT 33MiZ2 (1 PD- PWROK) TP1a| ADBE, |
R 4510 A 2o o SSD-CKREQL » NC PO _CLK33MOUTS o Pl locaur_samea (1 PD PR RI190 _ppivs_so s e
RIT 0 10K 1’\/\/\/2 50 17 Z0W M-_Z'tn%lap CLKREO L 1:3:5 o @m-PCH CLK3SMPAOQUT o, A0 OUT ge ™0 |cikouT_33Mz4 (I PD PURK) DI FFCLK_BI ASREF| AN44 PCH DI FECLK _BI ASREF 2 A'AN 1
A RITAA 10K 1 \\\/5 5% TT20W W 201 CAVERA CLKREO L 1 PLACE_NEAR=ULL00. ANA44: 2. 54mm LG, SYNC VAGTER=D 15 RET ERENCE SYNC DATE=12/ 18/ 201
RIIAD 10K 1,pn2 2% T720W W 20T 7RT CLKREQ L s ps =
RITA7 10K 1 2 9% TZOW W 20T poH O KROB L GPLOM PCH RTC/ HDA/ JTAG SATA/ CLK
RI114 10K ZANN o% 1720W W 201 pEG L KREQ L un b o semnen sk
RIT15 10K 1\ A2 2% T20W W 20T pG G KRO7 LGP " d} Appl e I nc SCH_NUM>
%%ﬁg 10K 1,np2 ENET_CLKREQ L - S -
10K g al
AN s Trzow PCH PECGCLK L GPIBE NOTI CE OF PROPRI ETARY PROPERTY:
R1179 1OK 1/\/\/\/2 ENEr 'VED' A SEI\ISE RD| V 171 THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
5% 1/ 20W ™~ z2or . . PROPRI ETARY PROPERTY OF APPLE | NC.
L 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 R if 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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OV T_TABLE
DM _N2S_N<0> A2 [ Rxo UT100 FDI_Rxno| AI35,
775 DM _N2S N<1> 20w poa DTREANT o [ A3 e
s DM _N2S N<2> APLT Jom _Rxne FoBGA FDI _RxPo| AJ36,
sy DM _N2S N<3> g AV20 Iy rag (4 OF 11) FDI _Rxp1| ALSE) %
75 5 MW _RXPO B
s 7as N2S _P<1> AP20 |pv _RxP1L
5735 DM _N2S P<2> ARLT |pM _RXP2
75 7 DM _N2S P<3> AV0 |\ RxP3 Tpi6| AV43
DM _N2S P<3> g A0 oy |
T TRo| AVAES N
s DM _S2N_N<0> BD21 Ipm _TxNO TP15| AV4
D 75705 DM _S2N_N<1> BE20 | v TxNL P10l AMZY % D
5735 DM _S2N _N<2> BDL7 |om _Txn2
75 73 5 @MW _TXN3
55 DM _S2N_P<0> BB21 ;v TxPO E o) FDI 7CSYNC%@ 575
75735 DM _S2N P<1> BC20 v _TxpP1 ° FDI_INTLAL40 o FDI I NT oo 5
s DM _S2N_P<2> BBL7 |om _Txp2 e
00 7 60 52 10 17 15 10 33 13 _PPLV5_SO nne DM SoN Pege ST RV PP1V5_S0 33709 15 07 10 52 50 07 00
BE16 |pvi | REF FDI _I REF|_AT45
R1200* N N R1Z10° PPVRTC G3H
7. 51§ ALY |1p1o Tp17| AU42 7. 51§ 21115 19 70
1/ 20 NOXVIT ] Auaa< NC 1/ 200
M- NCyY—~="|TP7 TP13| 2 NC M- 1
. 201, PLACE_NEAR=U1100. AR44: 12. 72 3RI;L02K15
PLACE_NEAR=U1100. AY17: 12. 7nm PCH DM RCOMP AY17 |om  Roowe FDI_Roovp| AR44 PCH_FDI _RCOVP S ]
2201
R6 *
© I PCH SUSACK_L - susACK* (1PY DswRVEN 8 g PCH DSVWRIEN
mraomm PMSYSRST L . MMgsys meser 113 PM DSW PWRGD -
SMC_SUSACK: NO 7z s 0 o [y PM POH SYS PURCK. g A7 lovs vk § e o <
70 67 66 64 50 17 15 14 13 11 _PP3V3_SUS R1286! PM PCH F10 2 (I PD- Devevéug():) b = —@E VWAKE L 12 34 36 72 77 1R1209
i) o o PMPCH PURGK =2 purcx z ‘g KR g PMCOKRINL mryua 100K
7772 19 12 PM P ABT_| ApWROK
1;;@4\? o PM PCH PUROK g A87 " Al g S susstamricrioei| Y g LPCPWRDWNL iz é’%iow
2 2
NO STUFF n o @ P VEM PURCD g oo USRS 0 e PM CLK32K_SUSCLK R gon, -
R1205! R1287* neommPMRSMRST L g I2JRSVRST* v7 PM SLP S5 L L
C 10K 10K PCH SUS N L 14 SLP_S5*/GPl QB3| — g NI OLE 99 L qoomy iz 4167 = C
1,2§:‘£'\} 1,2§:‘£'\} 43 (T} = SUSWARN* / SUS KGRI QB0 SLP_S4* MD_‘M@ 12 21 34 38 41 67 69 72
201, 201, 77 41 18 12 PM TN _L KLIPWRBTN* (I PU) SLp s3+ ML PM SLP S3 L .
> O—=p— M OLE o9 L mgpweaae
E6
@ ADAPTER EN - ARG Boenss spalfd_ g TP PMSLP AL
45 a1 30 12 [T PM BATLOW L - BATLOW / GPI O72 SLP_sus* F1 PM SLP SUS L O 12 45 66 o7
PCH R _L - R+ PvEYNGH, A3 PM_SYNC o o
AB10
JIE PCH SLP SO L o A%0 P21 spiavp® g TP PCH SLP LAN L
TP_PCH SLP WAN L o, D2 |SLp_W.AN/ GPI CR9
OV T_TABLE
T45
NCx—2>_vGA_BLUE U1100 —
Nox—22 vea creen LYRXEOUNT
NOx—Y25 |vea ReD FERGA. -
(5 OF 11) DDPB_CTRLCLK = g $E¥§HE8 DDC &'}?A an
M3 ODC
VGA DAC Disabl ed per SB  NCx—g={VeADC CLK (PR TR e—— 220 e 88—
| NCx \VGA_DDC_DATA DOPC_CTRLOLK_R35 DP_TBTSNK1_DDC CLK 3 71
DG v1.0 (Table 12-18). 2 g PREC,CTRLRATA 2 DP_TBTSNK1_DDC DATA ., ,
NCx—p2{VCA_HSYNC ( PLTRSTH —“—mo
NCx—24_[vea_vsyNe DDPD_CTRLCLK| HDM _DDC CLK 60 71 72
PBB-Df—'ﬂElS #TA N38 HDM _DDC DATA 60 71 72
gg DAC_| REF % ( o
f:veu RTN 3 DOPE_AUXN_H45 DP_TBTSNKO_AUXCH C N 57 1
= S DOPC_AUXN_K43 DP_TBTSNK1_A N zons
J42
B n o @om-EDP_| G BKL_PWM N36 |Epp BrLTCTL DDPD_AUX o= NC DP 1 G D AUXCHN 7 B
H43 DP_TBTSNKO_AUXCH C P
K36 o) DDPB_AUXPL VS gy DP TBTSNKO _AUXCH C P 2 71 75
7271 63 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 DOPD_AUXPL J44 g NC DP 1G D AUXCHP
w2 BERNTEE _PP3V3_ SO _ oo
BRREERBEE D19/ 10K H20 . DDPB_HPD) DP_TBTSNKO_HPD 2 71
:“'% 39 1g|< N 251 zow 7ot ,'38 LMIAL T oopC_HPd] K38 DP_TBTSNK1_HPD o
RIZ2672 10K LAANZ 5% IT720W M 20T by | NTG L KT R oopp_HPD B9 o, HDM HPD 20 69 71 72
RI263 10K 1\ An2 o0 1720w W 20T pg | NTD_L o 05 R -
PP3V3_S5 M SYo AT Z0W W 20T e PIRGE/GPI el GL7 o  SDCONN_OC L ame
PP3V3_S0 pnREENBEEY ni @ ENET_LOVPVR PCH g A2 iopl 050 PIRQF*/ GPI Bl FL7 AUD_| P_PERI PHERAL DET wn
1939 guguvEBaadg S AUD | PHS SW TCH EN PCH B13 | op2 PI RQG*/ Pl 04| L15 ¢ TBT PWR REQ L ) iz 20
3.0K PM TN L =y T L =y ML5 AUD | 2C I NT_L
EYRITY D R — PVRB o an PVRRS - Pl 054 g PIRGT/ PG MS o AUDI2CINTL o S
PM BATLOW L 1230 a1 4
AN A7z o e IP PCHSTRP BBS1 o S0 lmas (1PY PVEADI) o NC POI_PME L -
R1291 10K LAAAZ PM CLKRUN L 2w TP_PCH STRP_ESI L ALO |Gpi 063
RI216 10K 1,nn o o0 H20W W 200 0 o OV PVR PCH « mPCH_STRP_TOPBLK SVP L A6 lepicss |, . arstsy | PUTRSTOYL g PLTRESETL emyusac
RI2T7 100K 1\, 5% 120w W20 AUD | PHS SW TCH EN PCH ., »
R 8 10K 1%2 5% TT20W WM 20T T PWRRST | -
5% 1720W WMF 20T
R1230 10K 1 2 SDCONN_OC L
/\/\/\/ 5% 1720W WMF 20T wn
NO STUFF Redundant to pull-up on audi o page
R1214 100K 1,pp 2 AUD | P_PERI PHERAL _DET _ ,, »
RI231 10K 1 2 O% TT20W W 20T TRT pWR REQ L 122
A /\/\/\/ 5% 17 20W M- 20T A
NO STUFF Redundant to pull-up on audi o page -
R1233 10K 1/\/\/\/2 R o AUD | 2C I NT L . SYI\CII ll\ﬁSTEles REFERENCE SYNC DATE=12/18/ 201
R1225 1K iapp2e — — POE WAKE L vosaso 2 PCH DM / FDI / PM GFX/ PCI
R1224 100K » 1 PM SLP_S3_L 1221 41 67 72 ot N
R1221 100K zml % 1720W W 20T py S posa L 12 21 31 55 a1 07 68 72 d} Appl e Inc. SGLNM
R1222 100K > \Nara o0 20w W 200 Py S1p S5 L 12107 L
1 100K 5% 1/20W M- 201 12 45 66 o7
R1223 ZAAA Ao —PM SLP_SUS L s o6 NOTI CE OF PROPRI ETARY PROPERTY:
p R1281 100K 2 1 = EDP I G BKI— O\I 12 63 71 72 THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
RI284 100K 2 sans oF T20W W 207 Fpp | G PANEL_PVR 2o 72 R POBLOSOR AGREES TO THE, FOLLOW NG
5T 20W WVE oT | TO MAINTAI N THI'S DOCUMENT | N CONFI DENCE 12 OF 118
A Il NOT TO REPRODUCE CR COPY I T
= 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
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OM T_TABLE USB Port Assignnments:
UIT00 sseanol B37 USB_EXTA N w1
LYNXPI?_ENT usezpol D37 USB EXTA P - 76 Ext A (LS/ FS/HS)
FCBGA Use2N1| A38 NC USB_EXTCN 73 76
USB3 Port Assignnents: (9 0511 usB2P1| S8 qug NC USB EXTCP ~~ —— v Ext C (LS/FS/ HS)
s _NC _USB3_SPARE D2RN AVBL |pERNT_USB3RNG UsB2N2| A36 NC USB_SDN 73 76 .
U d » _NC USB3_SPARE D2RP Y31 IPERP1_USB3RP3 UsB2p2| 36 NC_USB_SDP e Reserved: SD (HS)
nuse .+ NC USB3 SPARE R2D CN o BE32 loeryy ussamns use2na| A% o o NC USB WANN N o
;s _NC_USB3_SPARE_R2D_CP BC32 |peTp1 USBITRS usa2pP3|_C34 NC_USB_W_ ANP . Reserved: WFi (HS)
D PCl e/ USB3 Port Assignments: uss2n4l B33 NC USB 4N .
7772 69 20 USB3_SD D2R N AT31 |bERND. USB3RNA usB2pal 83 gy NC USB 4P s Unused
SD Card Reader 77 72 69 20 MPERPZ?US%WA USB2NS F31 NC USB PSOCN
(& Ethernet if conbo) 772 69 20 USB3_SD R2D C N B33 |perng_ usBaTA Usr2ps| 3L NG USB_PSOCP e Reserved: PSOC (Legacy Trackpad)
772 00 20 o —USB3_SD R2D C P 558 IPETP2_USB3TP4 Usane| K31 NC USB 6N
PCle Port Assignnents: Uss2pe| L3L NG USB 6P e Unused
| 3! g NC USB 6P 7
o PCl E_AP_D2R N AVB3 |oeeng =0 Ne USB 7N
_— m@ PCI E_AP_D2R_P ..' AY33 |pegps usB2N7L S e Unused
Ai rPort Useop7[ 29 @ o NCUSB 7P .,
m P Ao e i uss2ng| A32 USB_EXTB N
77 34 BC34 =20 A D N Ay 60727
«n R2D C P - PETP3 Usmope| 32 USB EXTB P N 7: Ext B (LS/ FS/ HS)
A30 NC USB EXTDN
o PCl E_CAMVERA D2R N AT33 |orna USB2ND) -
" C>_PCLE_CAVERA D2R P______g ARG3 loreps Usszpo| G0 _gme NC_USB_EXTDP =g Ext D (LS/FS/ HS)
Carer a B29 TP_USB_CAMERAN
7 PCl E_ CAMERA R2D C N BE36 [beThg USB2N10 )
o o _PCl E_CAVERA_R2D C P . P36 peTPs us2P10| 29 gy TP USB CAVERAP Reserved: Camera
usB2N11| A28 B BT N 30 76
" PCl E_SSD_D2RN<0> A6 |oere useP1l[ 28 g g USBBT P S BT
SSD (Gunsti ck) n D NC PCl E_SSD D2RP<0> > AV36 |pERps use2N12| 26 NC USB | RN e R
e e ont y) " NC PCIE_SSD R2D CN<O> 8087 |perns } Usp2P12] P26 g NG USB | RP G
/ . n NC PCl E SSD R2D_CP<0> BB37 | Q F24 USB_TPAD N
O PCle switch if TBT/ SSD Q= 529 el AT S0 g ——PETPS USB2N13 a9 72 7
| . g|3 (a3 E1_@mpUSB TPAD P & = . Trackpad
" NC PCl E_SSD D2RN<1> AY38 [oepne - USB3 Port Assignnents:
C SSD (Gunst i ck) - o> NC_PCl E_SSD_D2RP<1> I e ussarNL 220 -EAER N a 7o
USB3RP1 38 70
I(_g?:tee-lonl y) n NC PCIE SSD R2D CN<1> BC38 lpeTNG ussaTL| BE24 USB3_EXTA_R2D C N . Ext A (SS)
O PCle switch if TBT/SSD n PO E SSD R2D CP<l> BESE leeTPs useaTP1[ BD23 B3_EXTA_R2D C P gpe w 1
USB3RN2| AV26 B3_EXTB_D2R_N 69 72 76
. n NC PCl E_SSD D2RN<2> AT40 |oern7 usB3Rp2| AV26 USB3 EXTB D2R P o 72 76
ESD (ZG,IrTSt i ck) D NC PCl E_SSD_D2RP<2> > AT39 |berp7 usBaTNe| BD25 USB3 EXTB R2D C N w0 76 Ext B (SS)
(g&ee_ onl y) " NC PCl E_SSD _R2D Ch<2> BE40 |peny useaTPz| BC24 g  USB3 EXTB R2D C P o0 1o
O PCle switch i f TBT/ SSD o NC PCI E SSD R2D _CP<2> ¢ BC40 [oeTp7 USB3RNS|_AV29 NC USB3 EXTC D2RN .
UsB3Rps|_AV29 NC USB3_EXTC D2RP a6 Ext C
" NC PCl E_SSD D2RN<3> ANBB |oemg usBaTNs| BE26 NC USB3_EXTC R2D 1o t C (SS9
SSD (Gunst i ck) " _NC_PCIE_SSD_D2RP<3> o 69 orps useaTPs| B2 NC USB3_EXTC R2D 77
Lane 3 ARY o NC USB3 EXTD D2RN
7 PCl E D D > BD42 |oeThg USB3RNG 376
PCl e- onl AP29
(Pae ony) it TET SSD n oy NC_PCIE_SSD_R2D CP<3> o BDIL Joereg e N Uam T pap e Ext D (SS)
usBaTPe| BE28 NC USB3_EXTD R2D a6
USBRBI AS* |24 x PCH USB RBI AS
USBRBI ASM PLACE_NEAR=U1100. K24: 11. 4nm
'R137
TP24 ’L’gg x NC 202% 0
P23 x NC ow
70 69 67 64 52 19 17 15 12 33 _PPLVS_ SO 5201
” oo+ / Gl o9l _P3 XDP_DAO_USB_EXTA OC L
| seso ccrcPion] i g XDP DAL USBEXICOCL G
1R1300 PCl E_I REF Qoc2*/ GPl 041, XDP. D_P EN =
7. 5K oc3+/ Pl os2) PL XDP_DA3_CANVERA PWR_EN
19 0 NC@TPH oo/ aPl a3 MB XDP_DB0_USB EXTB_OC L
i NCEE22_[TP6 ocs*/ Gl oo| _TL XDP_DB1_USB EXTD OC L
PLACE_NEAR=U1100. BD29: 12. 7nm ocs*/ aPl oro| N2 XDP_DB2_SD PWR_EN
PCH_PCl E_RCOVP BD29 |oc) E_RoOWP ocrricpiotal M g,  XDP DB3 SDCONN STATE CHANGE L s i
OM T_TABLE
_— LPC_AD<0> R1340 33 1 2 LPC AD R<0> A20 || ppo (1 P U1100 N7
D v svBALERT*/GPiaLll V7 o, PCH SMBALERT L .
7 agg>—LPG AD<1> RI34] 33 1\, 5% 2w LPC_AD R<1> 000 (100 LYNXPOLNT LERTH/GP1OLL S
7 ngay—LPC AD<2> R1342 33 1, An2 " LPC AD R<2> AL8 | ap (1P MBI LE sveolk RO g  SMBUS PCH OLK _ fomy 1o s o0 7 72 77
e: £ mcl—“_
7 aggryLPC_AD<3> R1343 33 LAAN2 :”n 1; jga LPC AD R<3> CI8 |iams (1Py) (s oF 11) sveDATA| ULL P DATA 1o a8 60 71 72 77
7 qom—LPC FRAME L R1344 33 LAANA 2 5T Z0W LPC FRAME R L B21 JLFRANE" SMLOALERT*/ GPI 00| N8 @ PCH SMOALERT L
o SRS oo 8 TeTE— e S e gl e
20 1: * R7
PP3V3 SUS PO 0 13 e = LPROY’ [ SBL5%3, [ SMODATAL 7 gy SM._PCH O DATA gy us v
PPava S BT oD LECSERLEG g At AT rarvor 1 a6 POH SWIALERT L.,
PP3V3_S3RS0_CAMERA sm.1cLk/ cPl osg| K8 SML_PCH 1_CLK .
PP3V3_S0 HEBEE g 0ms s SM.ADATA/ GPI O75| N1 g, SM. PCH 1 DATA gy u
nRkbinzaas
” SPI_CLK R A1l [gp Lk
. o@m-SPL_COLK R g Allisp
gggg 1gE 1/\/\/\/2 5% 17 20W M- 20T LPC SERI RO o 77 50 <O} SPI _CSO_R L - AJ7CSF—’| Cso* (1 PU) H (1PUIPD) O‘*CLK_‘-‘—AFM NC CLINK CLK ”
R1.35 LA 275w BT PR EN_PCH 1220 TP SPI CS1 L ALT . 3 (1PU1PD) CL_DATALAFLO o g NC CLINK DATA
R1360 10K 1 2 XDP_DAO_USB_EXTA_OC L == ——ee—— L (1P o
S 13 1 +« | AF7
A RI361 10K 1%2 5% TT20W W 20T xpp DA1_USB_EXTC OC L e TP _SPI_CS2 L 4 A04sp cs2r (1PY & A RS g NG CLINK RESET L -
R1362 10K LAAAZ o —SSD_PVR_EN 19 6 77 5 SPI_MXSI _R AHL |spi _vosi (1 PD)
R1I368 10K LANNZ 5% T720W W 201 CANVERA PVWR EN g B @=p—— > (1PD) TP1| BAS SYNC MASTER=J15 REFERENCE SYNC DATE=12/ 18/ 201
RI320 10K 1 /2 o T20W W 20T Xpp DBO_USB EXTB OC L - nogy-SELMSO ey MEisP_MsO (1PY P2t ETSNC T PCH PCI - E/ USB
x":%% LOK L NANZ oo DP-DB1_USE_BXTD CC L e mooncgySPl_102> gy MsPi i 1Py TP gEaNC
ad¥S 2 1 >7 SD_PWR_EN 15 60 172 - P3 NG T
R1369 10K 1%2 izn 1jiga W 20T XDp DB3_SDOONN STATE CHANGE L .o 7 50 13¢grySPL_| O<3> =22 P18 (1PY TD_I REF|_AY4 PCH TD | REF d} Appl e I nc. SCH_NUM>
R1392 1K iaap2 ®
) R1I393 1K 1,2 5% I720W W 20T SPL_1 02> e 1R1380
A2y row——o—a 1 O<3> 13 50 77 8 oK NOTI CE OF PROPRI ETARY PROPERTY:
R1353 10K 1 2 _ PCH SMBALERT L - 1%,0w THE L NECRIETL ON CONTAINED HEREI N | S THE
RI354 10K 1 A2 o 720W 20T pGH SVLOALERT L . 2201 T T AT NTAI N TH & DOGUVENT 1N GOnel DENGE
RI355 10K 1 Aa2 2% T20W W 200 PCH SMLIALERT L . 11 NOT TO REPRODUCE CR QOPY | T 13 OF 118
5% 17 20W NF 20T 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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8

7

6 5

Pul | -up/ down on chi pset support

page (depends on TBT controller)

PESVE S5 grunrppeee
PP3V3_SUS 1112 14 15 17 50 04 66 67 70
PP3V3_S0 A FE S PP
NOTE: GPI Q0 pul | -up/ down on project-specific page
R1485 10K 1 AAA2 FW PMVE L 1
RI411 20K ZAANA 5% T7Z0W M- 20T BpMX UC | RQ wn
R1496 10K LAAN2 o% 1720W M- 201 gy RUNTIME SO L 1 a1
R o' 10K 1 2 5% 17 20W NF 20T w_ EN
R1489 10K LAANAZ 5% 1720W M 20T \EM VDD SEL 1V5_L o
RIZ95 100K 2 \AA/L o 7720w W 20T xpp DDO_SSD PCIE SEL L 4446
R1490 100K LAAAZ S9% 17 Z0W LPCPLUS_GPI O 1
R1412 10K ZAANL 5% 1720W W 201 3TAG TBT TMS PCH 1420
R1I492 10K IV 5% I7Z0W M- 201 TpT GpsSx Bl DIR 1
A RIZ9T 10K 1 \Ap2 o T 20w W 20T SMC WAKE SCI L wa

R1498 10K EANAL 5% 1720W M 201 ¥pp DC2 ODD PWR EN L ., 4
RIZ13 TOK 2 \AA Lo 120w W 20T 5TAG | SP_TCK 10 20
RIZ86 TOK 1 A7z o 720w W 20T 3TAG | SP_TDO 1420
RIA99 10K 1 ,\a"2 5% 1720W M 201 3TAG | SP_TDI 14 20
RIA84 10K 1, \n72 o0 T20W W 20Ty PWR_EN_PCH wn
R1493 100K LAANZ 5% 1720W M 201 op| oM USE MLB 14 50 72

5% 17 20W NF 20T

NOTE: GPI O70 pul | -up/ down on project-specific page

R1450 10K LAAA2 PCH A20GATE 1
R1455 10K 1/\/\/\/2 5% 17 20W M- 20T PCH RCI N L -

5% 17 20W NF 20T

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. nogm BT CIOPLUGEVENT L gy AT8 Isveusys/cPl oo LYUN%<]|580Nr
F13
o o FWEVE L - TACHL/ GPI O1 oA PP1V05_S0 T ——
7 1y DPMUX_UC | RO - 214 ITACe) aPI 06 (6 OF 11) BDW SPRT
41 10— SMC_RUNTI ME_SCI_L -5 fTacrsraPl o7 15}457
1 oy XDP_FQO_HDD PWR EN @ " [cPICGB (I PURSVRST#) iiow
710 o WOL_EN 3 LAN PHY_PUR CTRU/ GPI 012 2402
o VEM VDD SEL 1V5 L ABLL |ep ors TP14] ANIO o)  PCH A20GATE .
QA ———— NO STUFF
D 191 XDP_DDO_SSD_PCIE_SEL_L AN2 SATBOELSP) S aacen) (1PD) PECI [ AYL gy PCH PECI R1470 43 1 2 __CPU PECI oz
L ? = ‘\/V\/—Mw—@n D
7 1@y LPCPLUS GPI O - 4 ITACHO GPl o17 ROl N ATS PCH RCI N L .
w1+ copATAG TBT TS PCH - lscav e 2 i R144
g AV3
e TBT_GCSX_BIDIR YY) 2 P & PCH PROCPVWRGD 0 0 1 2 _CPU T\ARGD o107
0 KE. L RLL |epi o7 (1 PU- DeepSx) 6 THRVIR P yAVL ogr o2 PM THRMIRIP_L_R R1456 390 1 2 _PM THRMIRI P_L a2 s
AD11 1550
2 | ATE M L GPI O28 PLTRST_PROC AU CPU RESET L . CRW _SPRT
2 @ IBT_POC RESET L -2 lePi 084 o
XDP_FCl_GPU GOOD AP b vss| M0
1 @O - GPI 085/ NM *
o X0P D2 COD PVRENL . AT sArasqy cpLoss
" XDP DC3 JTAG | SP TCK AKL S@Fé%%{%'g%}f A2 PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
m A4l
mpnBHENNRY PP3V3 SO o e JTAG | SP TDO - AT7 |1 oDy GPI C8 e 117S0201 1 RES, MF, 1A MAX, 0. 0 OHM 5% 0201, BLACK R1456 BDW SPRT
20 14 TAG | SP_TDI .  AMB Ad4
RAMCFGO: H RAMCFGL: H  RAMCFG2: H RAMCFG3: H o1 @ JTAG | S| - SDATAQUTO/ GPI 089 o
R1475'| |['R1474 R1473' |'R1472 7 1 @m—FEW PWR_EN_PCH > |SDATACUTI/ GPI 48 B2
10K 10K 10K 10K NCE AK3 B44
1/ 28W ?é‘éow 1/ 280 250w XDP_DD1_M.B RAMEGL - 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 BcL
g BD1
2 M.B RAMCF&2 L3 [TACHS! GPI 069 vss| [ B2
G13 BD44
C 20 15 (> 0 D SD SEL_PCIE L_USB H - Tacsﬁl nglntc;? Y3
N RAMCE H15
b 2D TR 8505 BE2
BE3
BOM GROUP BOM OPTI ONS BEA1 D1
BES E1
RAMCFG_SLOT RAMCFG3: H, RAMCF&2: H, RAMCFGL: H, RAMCFQO: H 5 | | vss E45
Systens with no chip-down nenory should pull all 4 RAMCFG GPI Gs hi gh. AS M
Systens wi th chi p-down nenory shoul d add pul | -downs on another page and set straps per software.

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

TTILE

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
IV ALL RI GHTS RESERVED
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OM 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_s| P45 CKPLUS_WAI VE=Pwr Ter m2Gnd
AA24 VGA DAC Di sabl ed per SB
P43
AR26 B VS DG v1.0 (Table 12-18).
AD20 VCCADACBG3_3| MBL CKPLUS_WAI VE=Pwr Ter n2Gnd
AD22
D24 — = _PP1V5_S0 g 43 15 17 10 52 04 67 60
AD26 VCCoVRM_BB44 VCCVRM 183mA Max, 68mA I|dle
D AD28 s PP1V05_S0 1o 14 15 17 18 42 52 67 70 72
~E1s | | vee T « ANB4 VCCl O 3629mA Max, 264mA |dle
VvCal AN35
AE20
= PP3V3_SO Rigdilinnes
AE24 g R30 VCC3_3: 133mA Max, 3nA Idle
AE26 vees_3([ Rraz
AGL8 E
2§2 pepsusi| Y12 o e
e PP3V3_SUS 1112 33 14 15 17 50 64 66 67
AJ30 .
PLACE_NEAR=R1550. 1: 2. 54nm Rg-sl?o PLACE_NEAR=UL100. Ul4: 2. 54nm vecsUS3 3(@ VCCSUS3_3: 261mA Max, 6mA ldle
PPVOUT S5 PCH DCPSUSBYP 1A A2 __PPVOUT S5 PCH DCPSUSBYP R U14 |pepsuseyp -
NEGK W BTHEG: 2 i 1% N hg' cht Vv%%ﬁ&z mm  Powered in DeepSx - AI26
C1550 : ACE=T. 05V LEeow ACE=1. 05V ] ———XNC Jre—
TUF Bor 3 pepsus3( [ AJ28 NG
S10% . PP1V0O5_S0 10 14 15 17 18 42 62 67 70 72
e voa d_AK20 ["voo o 3629mA Max, 264mA Idle
PP1V5_S0 11321315 17 19 52 64 67 60
L AK26 4 VCOVRM 183mA Max, 68mA Idle
veovRM | AK28 T
PP1V5_S0 13313 15 17 19 52 04 67 60
P VCOVRM_BE22 [ vcovrRM  183mA Max, 68mA Idle
o
72 70 67 62 42 18 17 15 14 10 _PPLVO5_ SO o] Voo g AKL8
u18 Q
VCCASW 670mA Max, 34nmA Idle s FP1VER SO e
C 2 < VOCVRM_ANLL [ vococvRM 183mA Max, 68mA Idle
p
24
Vis % vcal g AK22
V20
V22 VCCASW AMLS
V24 AMRO
Y18 E AMR2
Y20 % vCal AP22
Y22 s AR22
AA18 AT22
OM T_TABLE
UI1100 _—
LYNXPI'OII_ ENT
FCBGA
o7 60 6 50 17 15 14 13 12 33 _PP3V3_SUS (8 cF 11) PP3V3_SUS 1112 33 10 15 17 50 64 56 67
VCCSUS3_3: 261nA Max, 6mA Idle R24 ( R20 ' VCCSUS3_3: 261nA Max, 6mA Idle
R26 VCCSUS3_3( | R22
R28 VCCSUS3_3
U26 ] veepsva_3| AL6 PP3V3_S5 R
15 mA Max, 1mA Idle Lo
M4 |\ss Q DePsST| AAL4 PPVOUT SO PCH DCPSST BYPASS=U1100. AA14: : 6. 35mnm
A 5 SREEPE £ T
72 70 67 62 42 18 17 15 14 10 _PPLVO5_ SO W5 |vcousBrPLL = AE14 s 1 C1580
2?mA Max, ??mA Idle & voos 3 [AEL2 | _PP3V3 S0 BUBUREE 00 0;,1UF
B v BEEREEE _PP3V3 SO L24 lvocs_3 —\faca VCC3_3: 133mA Max, 3mA Idie =+ 0% 5 @8R 180
VCC3_3: 133mA Max, 3mA Idle © 402
2 10 o7 62 12 10 47 35 10 10 _PPIVO5_S0 w0 8 Voo o U6 PP1V05_S0 T |
VCCl O 3629mA Max, 264mA Idle V28 ] VCCl O 3629mA Max, 264mA Idle -
V30 VvCCl O
Y30
g VocsusHDa| A26 PP1V5_SO 133 15 15 47 19 52 04 67 9
NCx_Y35 |pcpsus2 10mA Max, 1mA Idle
— voesuss_3| K8 PP3V3_SUS 1112 13 14 15 17 50 64 60 67
o0 67 64 52 19 17 15 13 33 33 [PPLVE_SO AF34_|ycovRM o voorrd A5 VCCSUS3_3: 261mA Max, 6mA | dle PEVRT H waz
VOOVRM - 183nRNNEY, 68 1 dl e E 6UA Max (3.0V, room tenperature)
.- PP1VO5_S0_PCH VCC K F AP45 |vec
P14 C1533:| C1532: 1 C1531 -
?2?mA Max, ??mA ldle ocrrTo( | P16 PPVOUT SO PCH DCPRTC BYPASS=U1100. P14: : 6. 35nm 0. 1UF -— T0.1UF - L 10F
72 70 67 62 42 18 17 15 14 10 _PPLVO5_SO Y32 |vecoLk NN WRIFES 3 T 9T T T %
VCCCLK: 306mA Max, 89mA Idle —— NeEKVHEYH=0- 2 mm 1 C1590 R 2 cERM 2 2 CERw
wyafiEEEY PEVE SO o g iU PRSI0, 65 6.3
VCCCLK3_3: 55mA Max, 11mA Idle L29 5 AI12 PP1V05_S0 1010 15 17 10 42 62 07 70 T 29% ByPASTAT00 A0 %34 55
5 V_PROC_| c(M 4mA Max, 2mA Idle —‘|? EoEgM _L BYPASS=U1100. A6 : 6. 35mm
L26
Vo6 | | VecoLka_3 1
w2 315 vocsp) | ADL2 PP3V3_SUS 33 12 13 10 15 17 50 64 55 67
Va2 s 22mA Max, 1nmA ldle
§ NOTE: Pin name is VCC but really is 3.3V
A 06 210 PPLVOS_SO Ao Pis PPSV3_SO (R P
VCCCLK: 306mA Max, 89mA ldle voo([ P20 T ??mA Max, ??mA Idle SYNC VASTER=J15 REFERENCE SYNC DATE=12/ 18/ 201
AA30 TTTeE
AA32 L17 PP1V05_S0 10 14 15 17 10 42 02 67 70 72 PCH Power
\,m{ VCCASW 670mA Max, 34mA Idle T
7270 67 62 42 18 17 15 14 10 _PP1VO5_S0 AD35 R18 PP1V05_S0 1014 15 17 18 42 62 67 70 72 Appl e Inc <SCH_NuUw>
72 70 67 62 42 18 37 35 14 10 _PPLVO5_S0O AG30 | | VOOOLK VCCASW  670mA Max, 34nn Idle o P ) e
VCCCLK: 306mA Max, 89mA Ildle AG32 NOTI CE OF PROPRI ETARY PROPERTY: <E4LABEL>
AD36 Z VECOVR A0 PP1V5 SO - %S %g 1917 19 52 64 67 69 THE | NFORMAT|I ON CONTAI NED HEREI N | S THE ’
% VCCVRM 183mA Max, 68mA |dle PROPRIETARY PROPERTY OF APPLE | NG,
AE30 AK30 PP3V3_S0 VBB 1020 29
AE32 .@ vees_3([Ak3z | VCC3_3: 133mA Max, 3mA ldle whvdwaas 11 NoT 70 REPRCDUGE O Goev 1T DNE 15 OF 118
Current data from LPT EDS (doc #486708, Rev 1.0). 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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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 e B2
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 V28
AY20 Y34
AY26 Y36
AY29 Y40
AY7 Y8
B11
B15
OM T_TABLE
AALB UL100 B19
AA20 LYNXPO NT B23
AA22 N%GLAE B27
AN28 (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
AFg8 | | 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_| NEORMATI 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

IV ALL RI GHTS RESERVED
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6

4

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

PCH VCCCLK3_3 BYPASS
(PCH 3.3V CLK PWR)
wunBEREGE R _PP3VE SO

3
52 51 29 48 1 5 a

PCH VCCASW BYPASS
(PCH 1. 05V ME CORE PVR)
72 70 67 62 42 18 17 15 14 10 _PPLVO5_SO

oo s gz s a0 s PPV3 S5 670mA Max, 34mA Idie
OAL C1720iC1721 11 Cl7221 Cl7231 Cl7501 1Cl75lLCl752
E 11Lé/ 11'“é'°§ —_- 11"é'o§ pu— B — 2l —— = T o
47 ST T e W ool TR T
BYPASS=UL100. AL6: : 6. _ 0:2,5
= BRSSO BEBASBTTRD. E9Ras g—unoos\yggss_uffggq B2 6. 35S PLA%EA’&EQR_%_?’&%% \élt\’lE%r;gﬁTl"oo V20: 2. 54mm L

PCH VCCSPI BYPASS
(PCH 3.3V SPI PWR)
o oo on 50 17 15 10 15 12 33 _PP3V3_SUS

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

o 82 1270 99 91 9 15 PP3V3_SO
9 38 28 27 36 23 43 3

Not docunented i n EDS!

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

C170 L Cl7261
1 " 0.1 %, Cl 551 1 C1756 1 C1757 C1758
‘2/’ CAEoz 2 2 —— :_ 00 - f— Ls'%
BYPASS=U1100. AD12: : 6. 35mm BYPASS=U1100. R30: : 6. 35mm é gz éﬁg"" éﬁg"" 2 éﬁg""
PCH VCCSUS3_3 BYPASS - PCH VCC3_3 BYPASS - Y AR AT i,
(PCH 3. 3V SUSPEND PWR) (PCH 3.3V GPl O LPC PWR) Q%“S‘Uﬁ?wﬁgigs—uﬁég‘“ms 6. 35m=

o oo on 50 17 15 10 13 12 33 _PP3V3_SUS

°/
oi 2
402
BYPASS=U1100. R20: : 6. 35mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND USB PVR)
o oo a0 17 35 10 15 12 33 _PP3V3_SUS

7129093 98 57 _PP3V3 SO
C1728

gﬁw

BYPASS=U1100. AE14: : 6. 35nm
PCH VCC3_3 BYPASS )
(PCH 3.3V USB2 PWR)

o 22 1270 99 91 95 55 PP3V3_SO
9 38 28 27 36 23 43 3

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

S8

1C1762

::thggg =

N

C1763 l Cl764

! T%Ew

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

8 g 8,300
BYPASS—Ull
C1706 1 C1730: PCH VCCUSBPLL BYPASS %ﬁgs-uifggmws 6. 35mn PCH VCCCLK BYPASS
0. 1UE 0. TUE (PCH 1. 05V SSC100 PWR)
SuE 10 (PCH 1. 05V USB2 PLL PWR) PP1VO5_S0
i e 72 70 67 62 12 18 17 35 14 10 _PPLVO5_S0 7270 67 62 42 18 47 35 14 10
402 402 >
C BYPASS=U1100. R26: : 6. 35nm BYPASS=ULL00. L24: : 6. 35mm | C17179 i Cl7761 C1777 1
PCH VCCSUS3_3 BYPASS PCH VCC3_3 BYPASS 1%{';2 1 '3:7, 1 0/_:
(PCH 3.3V SUSPEND RTC PWR) (PCH 3.3V THERVAL PWR) 8';0 g,g 2 g,g
67 66 o4 50 17 15 14 10 12 33 _PP3V3_SUS e BRREEEE _PP3V3 SO BYPASS=U1100. U35: : 6. 35mm 0 0
= BYPASS=U1100 L1 6, — 1
C1708 i Cl732: PCH VCCI O BYPASS 605R86-61 766 hcoo - 6. ssmm ]
1UE 0. 1UE (PCH 1. 05V FDI PWR) =
eV, 2 e 7270 67 62 42 18 37 15 14 10 _PPLVO5_SO PCH VCOCLK BYPASS
402 402 (PCH 1. 05V DI FFCLK PWR)
BYPASS=U1100. K8: : 6. 35mm BYPASS=U1100. AK30: : 6. 35mm Cl17721: 2 70 67 62 42 18 17 15 14 10 _PP1VO5_S0O
= = 1UF
PCH VCC BYPASS 0% i
(PCH 3.3V FUSE PWR) Bepy 2 C1717§
wynBRRRERY PP3V3_S0 BYPASS=U1100. AN34: : 6. 35mm 8;2;7)
= 0,
C1734i PCH VCCl O BYPASS BYPASS=UL100. ADS5: : 6. 35mm
11'3:7, (PCH 1. 05V USB2 PWR) =
8eiV) 2 72 70 67 62 42 18 17 15 14 10 _PPL1VO5_S0 PCH VCCCLK BYPASS
i (PCH 1. 05V DI FFCLK135 PWR)
BYPASSSULL00. P18: : 6. 35mm C1774 7270 67 02 42 10 17 15 14 10 _PP1VO5_S0

’ éﬁ; Bl c1780 i

BYPASS=U1100. U30: : 6. 35mm
= 402
PCH V_PRCC _| O BYPASS BYPASS=U1100. AD34: : 6. 35nm
(PCHlOSVCPUI/F PWR) =
72 70 67 62 42 18 17 15 14 10 _PPLVO5_SO PCH VCCCLK BYPASS

PCH VCCSUSHDA BYPASS
B (PCH 3.3V/ 1.5V HDA PWR)
o0 67 00 52 10 17 15 13 33 3 -PPLV5_SO

PCH VCCVRM BYPASS
(PCH 1.5V VCCVRM PVR)
w0 67 00 52 10 17 15 13 33 3 PPLV5_SO

” " 183mA Max, 68mA Idle (PCH 1. 05V SSC PWR)
C17101: o0 67 64 52 19 17 35 13 33 33 [PPLVE_SO — 72 70 67 62 42 18 17 15 14 10 _PP1VO5_S0
0.1 o o1 0s 0210 17 10 12 13 4y PPLV5_SO = c1785: | C1786 1C1787
c& N2 o or os o2 19 11 19 10 1+ 1. _PPIVBE_SO = ] === %; ==t Cc17821
g 0 60 67 64 52 10 17 15 13 33 33 _PPLV5_SO = ] ng‘g 2 \” 2 %\5{,’\,, 10E
BYPASSSULL00. A26: : 6. 35m o0 & 6a 5219 17 15 13 33 33 _PPLV5_SO = 0 8l 2
= 69 67 64 52 19 17 15 13 13 1 _PPLV5_S0 — BYP. 0 2 7 402
69 67 64 52 19 17 15 13 12 11 PP1V5_S0 ; AE%P%]S ?)1%%8\%%5_%;%80_ M12: 1 6. 35mmL BYPASS=U1100. AA30: : 6. 35nm
CRI Tl CAL
C117049 0 OM T_TABLE PCH CLK VCC BYPASS
)7 — (PCH 1. 05V CLK PLL PWR)
Ggg 2 7270 67 62 42 38 17 15 10 10 _PPLVO5_S0 R1Z90 4. 7UH 170MA- 0. 3210HM Pons S0 PCH VCC QLK F .
3 . 272 27 2 PP1V P! K_R W BTH v
BYPASS=U1100. AF34: : 12. 7mn:-_ ??7mMA Max, ??mA ldle it 05 SO CH VCC CL s VCLTA_I Yoy
bt NO_STUFF
C17901 1C1791
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 122 ';Z, i {{E
11350022 1 | RES, FF, 0 OHV (0200HM MAX) , 2A, 0603 L1790 Bk 2 2 X5k
BYPASRALEL R 100 Keiab? . 6™ 5
A SYNC MASTER=J15 REFERENCE SYNC DATE=12/18/ 201

TTILE

PCH DECOUPLI NG

BTG Ve r
d} Appl e I nc. <SCH_NUM=| D
° <E4LABEL>

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 FClLON 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

8 I 6 5 4 3 2
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5

4

1

Merged (CPU PCH) M cro2- XDP

T720W VF 20T

T720W VF 20T

Extra BPM Test poi nts swuwaes PPVOCIO SO CPU 70 67 02 4218 17 35 14 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 e XOP CPUTDO  RIB20 51 1,,,2
XDP BPM L<3> ;.78 72 70 67 62 42 18 17 15 14 10 — PP1VO5_SO J1800 support chi pset debug. AR - M9 28mm <OP g
oD 3 TP1803 DF40RG QODP- 0. 4V DP_CPU TCK R1823 51 » 1
- 1 ST- 75 72 18 6 . -
7 s y—XDP_BPM L<4> 1—p, TP1804 R1830 ~ PLACE_NEAREU0500. 64T 28mm ~ VVV'™ 505
XDP_BPM L<5> 1---¢ 150 62 ™\ 61 o
3 TP1805 %}E}é’ 1572 185 XOP_CPUPCH TRST R1824 51 2 1
s o > XDP_BPM L <6> 30, Tp1 806 ,402 J 1 P ACE NeAREDO500. W3 z8mm V5
TP- P6 O O
XDP_BPM L<7> XDP_CPU_PREQ L OBSEN_AQ - 3 e OBSEN _C0 CPU CFG<17> ) )
75 6 m—@ 75 72 6, - - 6 75
B TP1807 e Sg XDP CPU PRDY L CRSEN_ AL - gg .= CRSEN C1 CPU CFC=16> %S ” TDI and TMS are terninated in CPU.
v e 7 o -
s o my—CPU_CFG<0> OBSDATA_AQ -0 8 g 9 s OBSDATA_CO CPU_CFG<8> ame s
7 o oy CPU_CFGe1> OBSDATA_A1 =200l oup OBSDATA_C1 CPU_CFG<9> ame s
- o 14 13 -
o oy CPU_CFGe2> OBSDATA_A2 DU 8 g 15 e OBSDATA_C2 CPU_CFG<10> ame
772 o rmy—CPU_CFG<3> OBSDATA_A3 =800l ous OBSDATA_C3 CPU_CFG<11> ame
- - 20 00 19 -
7« y—XDP_BPM L<0> OBSEN B0 =20 012 e OBSEN DO CPU_CFG<19> ame s
s o rmy—XDP_BPM L<1> OBSEN_B1 —— 90012 ot OBSEN D1 CPU_CFG<18> ame
- -~ 26 00 25 -
o rmy—CPU_CFGe4> OBSDATA_BO —— 220017 e OBSDATA_DO CPU_CFG<12> ame
7 o oy CPU_CFG<5> OBSDATA B1 =30 012 ot OBSDATA_D1 CPU_CFG<13> ame
- - 32 00 31 T -
«DP o rmy—CPU_CFG<6> OBSDATA B2 o—— 310 0132 e OBSDATA D2 CPU_CFG<14> ame
36| 3
e CPU PWRGD R1800 1K 1 B 7 s O CPU CFG<7> OBSDATA_B3 pilg = o0 3? PG OBSDATA D3 CPU CFG<15> ame s
m PLACE_NEAR=U0500. F50: 2. 54mm V V'V 5% 1I7Z20W VF 20T IoXe!
XDP XDP_CPU_VCCST_PWRGD PWRGD HOOKQ - 000130 o | TPCL K/ HOOKA. NC
e PM TN L 2 0 1 2 XDP_CPU_PWRBTN L HOOK1 100l o= | TPCI K#/ HOOKS NG
PLACE_NEAR=U5000. J3: 2. 54mm 5% 1/ 20W M- 0201 VCC OBS AB - EZ D 23 v VCC OBS CD XDP
» @m—CPU_PVR DEBUG _ HOOK2 U Dy T RESET#/ HOOK6 XDP_CPURST L R1805 1K 1 2 _PLT RESET L 12 20 2172
7772 a1 10 12 qmPM PCH SYS PWROK  R1804 0 . XDP_SYS_PWROK HOOK3 90017 DBR#/ HOOKZ XDP_DBRESET L 61078 VN o R 500 R 2 sama
5% ITI8W M-TF 402 50 § o149 NOTE: XDP_DBRESEF_E pul | ed-up to 3.3V on PCH Support Page
7772 1 60 aa 13qEry—SVBUS PCH DATA SDA —— 20015 o DO XDP_PCH_TDO am e
77 72 71 00 41 13 [Ty SVBUS_PCH_CLK scl MR D E Il TRSTn XDP_TRST L
72 18 11 o XDP_PCH_TCK TCK1 o 00l5 o DI XDP_PCH TDI o 1 1s 72
75 72 19 o @@ XDP_CPU_TCK TCKQ - 800l o NG XDP_PCH_TNMS o = o 2
60 5 o159 XDP_PRESENT#
Cl 8>é)4 o Cl 8>E)D(')D >((ZDlPSOl >((ZDlPSOS
1 1 1 1 1
0.1 - R%831 0.1 L 64 M) 88 L OOQ/UF _ OOQ/UF 5
TR I S T T :
CERNE% 1 % By CERNE% g 518 0847 201 So1t o *
5 XDP_CPU_TDO ame 72w
XDP_CPU_PRESENT_L
2
G
F-3
5 XDP_CPUPCH TRST_L 6 15 7 75
— MARE BASES TRE— > ——
__XDP_CPUPCH TRST_L 61072 75
5
; a T ; c
PCH XDP Si gnal s 10 R s) Non- XDP Si gnal s . %
1+ o XDP_DAO_USB_EXTA_OC L R1890 1 2 USB_EXTA OC L w CPU JTAG I sol ati on s XDP_CPU_TDI o e e e
s - XDP_DA2_SSD_PWR_EN R1895 LANA SSD_PWR EN oD 5= 5 a
1 my—XDP_DA3_CAVERA_PVR_EN R] 3 1 2 NONE NONE NONE 201 CAVERA PWR_EN 70 67 66 63 62 59 58 49 37 19 _PPBV._S0O
» oo—XDP_DBO_USB_EXTB_OC L R 1 2 B_EXTB_OC L 01300 9121 19 37 15 1 12 _PP3V3_S5
1 - XDP_DB2_SD_PWR_EN R LAAAZ SD PUWR EN O o B E 2
1 o XDP_DB3_SDCONN__STATE CHANGE L R LANAZ e NN NN 27T SDCONN_STATE CHANGE L om0 9
+ [y XDP_DCD_DP_AUXCH I SOL_L LA oo DEAUXCH 1 SOL L oy C18451 ‘R1845 =
1 1 [ XDP_DCL_SATARDRVR _EN pd XDP_DC1_SATARDRVR EN (o 11 1 — 5% _ 3 XDP_CPU_TNS oD < e s
- XDP_DC2_0DD_PWR_EN_L = XDP_DC2_CDD PVWR EN L o 14 5o X5R- ARV 2 oY PLACE_NEAR=JIB00. 57 28mm
14 XDP_DC3_JTAG | SP_TCK ngf% SHORT 1 A p 2 JTAG | SP_TCK [ 14 20 G56Y 2201
1 @@ XDP_DDO_SSD PCI E_SEL_L RI876 SHORT 1 \\'A72 NONE NONETNONE 20T oo pCl E SEL L A 7 o750 a1 10 y—ALL_SYS PWRGD 2|A XDP_JTAG CPU I SOL_L
20 16 16 XDP_DD1_M.B_RAMCFGL — XDP_DD1_M.B_RAMCFGL 1418 20 1 5 10 s PPLVO5_SUS
< — XDP_DD2_ENETSD_CLKREQ e N e

SHORT 1 7 p 2

18 11 COOT} XDP_DD2_ENETSD CLKREQ L “WE BASE
1 (oon XDP_DD3_AP_CLKREQ L

PCH XDP Signal |solation Notes:

" Qut put’ non-XDP signals require pulls.
" Qutput’ PCH XDP signals require pulls.

R187x and R189x shoul d be pl aced where
signal path needs to split
from PCH to J1850 and path to non- XDP
signal destination (to nminimze stub).

bet ween route

Unused PCH XDP Signal s

IO XDP_DA1_USB_EXTC OC L

‘am TP1810

TP-P6

1B XDP_DB1_USB_EXTD OC L
1 CE XDP_FCO_HDD PWR _EN

‘o TP1811

TP-P6

u@y—XDP_FCL_GPU_GOCD

‘am TP1812

TP-P6

‘o TP1813

TP-P6

AP,

KREQ L

}

11 34

XDP

210 1 _XDP_PCH TNS R1862 51 2,ap1
- | = . N mm

DP_PCH TCK

o

T720W VF 20T

XDP

72 1 11 XDP_PCH_TDO ngﬁgg 51 2, pnd |
= . 5 mm 0

XDP
7210 1 _XDP_PCH TDI R1861 51 2,ap1
- | = . N mm 5% 17 20W NF 20T

XDP
R1866 51 -

5% 17 20W M- 20T

SYNC VASTER=J15 M.B

1
5% 17 20W M- 20T

SYNC DATE=10/31/ 201

TTILE

CPU & PCH XDP

d} Appl e I nc.
®

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
IV ALL RI GHTS RESERVED
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8 7 6 5 4 3 2 1
PCH Reset Button

w2920 312185893 85 _PP3V3_SO
& 6 45 aa 35

51 49 48 47 4

75 18 6 12 41 72 77

402
S| LK_PART=SYS RESET

PCH PWROK Gener ati on

w0 w93 30 0 35 20 PP3VA2_GBH

BnBey
BYPASS=U1950: : 5MV
»BBPEEEE _PP3V3 SO 1 C1950 — PM PCH PWROK oo 2 1072 7 VCCST ( 1. 05V SO) PWRCGD
Sids a 3 98.%1UF — PM _PCH _PWROK o 12 19 72 77
R1950¢ 2 1% NO STUFF WF: Do we need this? = a PP3V3 S5
2. q& 402 R1947* 2R1948 BHRBEREE 10
My = 92 s i} ROFRT
402 , 74LVC2Q08GT/ S505 1/2%@ #:QUW CKPLUS_WAI VE=UI IECTED_PI NS C1930 1
8
72 67 50 a1t ALL_SYS_PWRGD 1 SOT833 02012) g 0200 74LVC2GDBGT/ S505 0. 18 —
% 4110 [T 019537 PM SO PGOCD s 1o Sor8a3 RllEl)(49 X5R- A
s o CPUVR_PGOCD 2| o8 / U195Q2__ SYS PWROK R 1 2 PM PCH SYS PWROK fomy sz 16 41 72 71 G56Y
. 6, os PLACENEAREULIDO. ADTE TR Mene 7772 10 12 _PM_PCH PWROK 2|a 4 CPU_VCCST PWRGD oy =
4 Mos" 1ls
-4 CKPLUS_WAI VE=UNCONNECTED_PI NS NCxe B ne
GN\D
C 42 41 %0 20 [y—-SMC_DELAYED PWRGD o
NOTE: ALL_SYS PWRGD nust renmain |ow until at
| east 5ns after all rails are valid.

PCH 33VMHz C ocks

R1955

1 - LPC_CLK33M SMC R _ 1025 2 LPC CLK33M SMC
- ’ o 1/52D w

M-
20.

oo a1 77

ISES

2

R1959

o @M%%AIEN%S%UW\?\/\/Q POH CLKSSM POLLN
] = N T6. 35mm

B kY PCH ME Di sable Strap
SySt em RTC POV\Br SOUF 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
VDDl O 25M A: SB power rail for XTAL circuit.

(e}

oo 1 77

27NE

SMC controls strap enable to allow in-field control of strap setting.
VDDl O 25M B: Camera power rail for XTAL circuit 56 50 a4 43 a2 43 39 39 33 19 —PP3V42_ G3H Q1920 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
) 2oM B: ! e Coi n-Cel | : VBAT (300-ohm & 10uF RO

VDDI O 25M C: Thunderbolt power rail for XTAL circuit. No Coin-Cell: 3.42V G3Hot (no RO 70 67 66 63 62 59 50 40 37 13 POV SO

NOTE: VDD _25M nust be powered if any VDDl O 25M x is pov;ezrz%d%.% w15 12 PP3V3_SB 1R1920
Coi n-Cell & G3Hot: 3. 42V G3Hot 1"(/30K
Coin-Cell & No G3Hot: 3.3V S5 2750w
No Coi n-Cel | : 3.3V S5 L5601
No bypass necessary

GreenC k 25MHz Power 2110 1s 17 15 1 12 PP3V3_S5

7170 67 66 64 61 34

VER 5
PP1V5_S0
SB XTAL POWEr 69 676 52 19 17 15 13 33 33 _-PPLV5_SO A
Camer a XTAL Power " % _PP1V2_CAM XTALPCI EVDD ~ 0 bt 3 SPI _DESCRI PTOR OVERRI DE
TBT XTAL Power 70 20 2 20 _PP3V3_TBTLC g B | VBAT and +V3.3A are ot Q9
B internally ORed to w;ss lB'
NOTE: SLG3NB148A provides slow rising " " " 1 > create VDD _RTC_OUT. Kh
edge on 25MHZ_B when powered from C%‘_glzué 1 C%_-912U9 1 C%_-912U'2: 1 Clgl%?: 1 U1900 +V3. 3A shoul d be first VER S ||
1.2V VDDIO. Fal con Ridge al so BT 8T 8% 7] 8% i
R : cErm 2 cErm 2 cErm 2 XoR 2 SLG3NB148CV avai | abl e ~3. 3V power W 17
conpl i cates VDD _25M power, forcing oy oy oy 405°F TOEN fo reduce VBAT draw. 2[G7 s
at least S4. Both issues to be R caL : SPI DESCRI PTOR OVERRI DE L
addressed in upconing part 11 lvice_25M A 32.768K| 12 SYSCLK _CLK32K _RTC 176 B L
A ( SLG3NB148C) . = 6 |vice 25M B
C1905 14 Ivi ce_25M C 25MA[ 9 g SYSCLK CLKOSM SB oy uive SYNC_VASTER=J 15 REFERENCE SYNC DATE=12/ 18/ 201
12PF R1905 25m 8] 8 SYSCLK_CLK25M CANERA e T -
2 . SYSCLK_CLK25M X2 LANA,Z o SYSCLK_CLK25M X2 R qu 2| 25mM |15 g SYSOLK CLK2ZSMTBT g ve Chi pset Support
2 CRIT| 1/ 8w NO STUFF -2 X1 _ PPVRTC G3H_ T :
oY o 190 M OF 1R1906 vaurll g 4 For SB RTC Power Appl e Inc <SCH_NuUwm=| D
0402 NC 3,25, 5\ sm lnl/\u/I b THRM .
NC25. 000MHZ- 20PPM 12PF- 85C S 1/isw ~3D, paD 1 C1910 S <E4LABEL>
0%2%'):6 :‘7 202 NEIEE _— :%L‘}Jﬁ'j NOTI CE OF PROPRI ETARY PROPERTY:
i | ssakakesua I3 . HEHE R e
I5°I/u NOTE: 30 PPM crystal required | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 19 OF 118
= gg‘é 11 NOT TO REPRODUCE OR OOPY | T
0402 — 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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2

Rl O

43 az 41 28 (OOT}

SD Card Reader

Support

SD Card Reader

77 72 69 20 13 (TIIT]

USB3_SD_D2R P

Flexible 1/O Ali ases

is always USB3 in this inplenmentaton.

— USB3 SD 2R P

77 72 69 20 13 (OIIT]

USB3_SD_D2R N

77 72 69 20 13 [TN)-

USB3_SD R2D C P

o7 60 05 47 a0 40 33 39 33 s PPBV3_S4
'R2041
470K
5%
:V\l/lFQUW
R2040* 040 o1
470K %N&oewg- 7
5! SOT563
V20NS VER 5 G
040 201, Es
DWVN5LOBVK- 7 . L
SOT563
VER 5 G
= [ F
SMC PMVE S4_DARK_L g3 b
7270 69 60 a7 45 44 21 15 _PP3V3_S3 =
CRI Tl CAL
U2030
TC7SZ08FEAPE
SOT665
2
s o SDCONN_STATE_CHANGE L
S|
Tol Er om PCH 030 : 1 l Rl O SDOONN_STATE CHANGE L g~ -
0. 1UF — From Rl O Connect or
6.18\7“;
CERM X5R
0201 =

13 20 69 72 77

— USB3 SD 2R N rmiszoc0 7277

— USB3 SD R2D C P

77 72 69 20 13 [TN)-

USB3_SD _R2D C N

Fl exi bl e
Must pul | signal
20 B 737958 % %885 _PP3V3_S0

al ways USB or

i1
51 29 48 47 46 45 44 35 33

GS3 Connect or

DEVSLP not supported on LPT-H

Support

13 20 69 72 77

— USB3 SD R2D C N om0 00 72 7
I /O Confi gurati on Strap

correctly even i PCl e

LCD HPD | nvert er

(Pull -Up on CPU Page)

Q01
DWN32D2LFB4
DFN1006H4- 3
SYM_VER_1

HDM HPD pul | - down

72 71 69 12

Fal con Ri dge Support

82 72 70 68 67
33 29 20 15 17 15 14 13

RR output is open-drain,

no i sol ati on necessary

1 _PP3V3_S0

52 51 49 48 47 46 45 4

82 72 70 68 67 66 55
33 29 20 19 17 15 14 13 13 11
52 51 49 48 47 46 45

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
o - PLTRESET L LARK 2 SMC LRESET L p—
B 1/510/50W
M- LF
402
% 5 _PP3V3_SO Buf f er ed
CRI TI CAL
1 S Mgzavheicos R2885
2080 PLT_RST BUF L LAAA, 2 SSD RESET L —
J {R2080 R2091  iifw
C2080 : : 100K EEOY 02 CAM PCI E_RESET_L gy =
. 9% —— 1/ 16W 5%
s o W Reges
402 1 2 AP RESET L oo =
5%
1 R2087  iitw
= A Qn 2 402 TBT _POIE RESET L gy o
1/510/50W

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

o o wup§iBEEYY BPAVS 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 Tz %}Z’CE
s - . : - RM
I'sol ati on ensures no | eakage to RR or PCH TET_PYREN rust be high for JTAG Progranm ng SoT833 0201
U2060 supports I/ O s powered when VCC=0V 26 20 T T_l?; P\II\RPE_II\_I ; Al § v JTAG TBT TCK fyom 26
w 1 rmy_JTAG 1 SP_TCK o1 8
70 20 28 10 _PP3V3_TBTLC 5 > TBT _PWR EN PCH 5 A2 B vY: 3 TBT PWR EN oo 20 28
Zg 85 e ?% 49 _PP3V3_S0 a1z T LPC PVWRDWN L 6 B2 ©
BRURdREY D
R2061* 'R2062 |'R2063 4
C2060 10K e 2 10K 19K 3
0. 1UF —— ® 1/ 20W Trzow Trzow >
08T Vi 201, ,201 201
X5R- CERM 2 .
020 U2060 Pul | -up val ues TBD
SN74AUP3Q07DQER
= X2SON
11 T JTAG TBT_TMS PCH 1]1A ,@ v 7 JTAG TBT_ TMS oo 2
14 JTAG | SP_TDO 213y ] BA6 JTAG TBT_TDO 28
an <] am
14 JTAG | SP_TDI 3[2A X~ 2Y5 JTAG TBT_TDI 28
™ [&> o
To/ From PCH @D To/ From RR
(Pull -ups on PCH page) " CRI TI CAL
’s!\gc NVASTER=J 15 REFERENCE SYNC DATE=01/ 14] 201
T T— -
Proj ect Chi pset Support
T
d} Appl e Inc. <SCH_NUM=| D
S <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE <BRA|\O_b
P Rl ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG R —
| TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 20 OF 118
11 NOT TO REPRODUCE OR CCPY I T e ———
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED 20 O: 82

8

2

1

WWW . AliSaler.

om




The circuit bel ow handl es CPU and V power during SO->S3->S0 transitions, as well

as isolating the CPU s SM DRAMRST# out put fromthe SO DI MV when necessary.

| SOLATE_CPU_MEM L GPI O state during S3<->S0 transitions determ nes behavi or of signals.

D VWHEN HIGH 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 " Pcmj' f or CF)U

MEWTT EN = (I SOLATE CPU MEML + 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
R EEESTHELSSSS PM VEM
oo amunEE PMSLPSAL 01275
CPUMVEM SO ‘rR2122 .
1
R2105 o270 67 6o 100 o _PP1V35 S3RSO CPUDDR %QKW D gflngL
iow A o' = DVB53DOUV
o R2120 | =& |
2 27. 4K PM MEM PWRGD L 2|G
CPUVDDO EN o ?\F%g: 1
72 70 69 66 47 45 4a 20 12 _PP3V3 S3 02, s ORI TI CAL
MVEMPVR DI V s p @120 S
M DVB53DOWV
SOT- 563 1
Re121 €2120 ‘
43. 2K 0. 047UF ——
ey L
ok, o cer
-
@ 105 C&MSU
DMN5LO6VK- 7 L
C RS
1 T | SOLATE CPU MEM L PM SLP S3 L ) 12 41 67 72
J_ CPUMEM SO
= 'R2110
10K
5%
1/ 16W
s
, 462
Tl CAL MEMVTT EN 21 60 71
72 70 67 66 60 37 21 _PPSV_S3 UVEM SO — = N [OOD
@110 MEMWVTT C anmp
CPUMEM SO CPUMEM SO DVNSLO6VK- 7 [ Pl° ] ’
Ensures CKE signals are held lowin S3
R2115" R2102" sorses g
100K 100K VER 3
5% 5%
1/ 16W 1/ 16W
"ot , "ok, 2[6 7 sk 72 70 50 27 _PPVIT_SO_DDR
BVEMEE MEM/TT EN L
Q100 @110 BhUMER so 75mA max | oad @0. 75V
S DVNSLOBVK- 7 [ 128 3Dy 60MA max power
%15 sorses | g o \ﬁSDIV\B%gLOGVK- 7
LO6VK- 7 VER 3
sornes OV H = SO
VER 5
Alig 2% sk s Xgs 72 70 67 66 60 37 21 _PP5V_S3 Q150
B NO STUFF P KT PLT RESET L (I 12 18 20 72 CPUVEM SD] DVNSLO6VK
Cc2117 * R2151
0.047UF = 100K
1% - 1/ 16W
6 3v 2 M- LF
son PP1V35 S3 4 60 60 70 72 02,
gﬂ VITCLAMP_EN
= CPUMEM SO N8
1 2116 ows1 5B ols NO STUFF
2 ESET_| LS5V L — 0. 1UF sorses | 2151 *
2 ver 3 | 9] 0. 001K ——
H & 2
216 (TR CPU _MEM RESET L = NA%AI\S/E:MREQEESET L VEM RESET L oD 23 24 25 26 s G* 5 . 402
7 60 21 (TR NEW/TT EN

Step |1 SOLATE CPUMEM L| PLT_RESET_L| PM SLP_S3_L |PM SLP_S4_L |CPU_MEM RESET_L | MEM RESET_L MEMVTT_EN  QPUVDDQ _EN
SO 0 1 1 1 1 1 CPU_MEM RESET_L 1 1
1 o 1 1 1 1 1 1 1
to 2 0 0 1 1 1 1 3} 1
A 3 o 0 0 1 X 1 0 0
S3 ’ o o . . X . o . ISYNC VASTER=CLEAN X305G SYNC DATE=07/ 01/ 2014
to ° 0 1 1 : 0™ : : 1 CPU Menory S3 Support
o ° ! ! ! ! ! ! ! b gsentenzon : |
S0 7 1 1 1 1 1 CPU_MEM RESET_L 1 1 <SCH NUM> b
Appl e I nc. =
(*) CPU_MEM RESET_L asserts due to loss of PM MEM PWRGD, nust wait for software to clear before deasserting | SOLATE_CPU MEM L GPI Q. ® <E4 LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
NOTE: In the event of a S3->S5 transition | SOLATE_ CPU MEM L will still be asserted on next S5->S0 THE_| NEORMATI ON_CONTA! NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF APPLE | NC,
transition. Rails will power-up as if from S3, but MEM RESET_L will not properly assert. Software T e o e e e 21 OF 118
must deassert | SOLATE_CPU MEM L and then generate a valid reset cycle on CPU_MEM RESET_L. T T e e 1T /N WHoLE OR PART
IV ALL RI GHTS RESERVED
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CPU- Based Mar gi ni ng

PP1V35_S3_MEM

Nomi nal val ue

DAC range:
VRef current:

DAC step size:

Mar gi ned target:

LPDDR3 (1.2V)
0.600V (DAC: Ox2E.5)

0.300V - 0.900V (+/ - 300MV)
0.000V - 1.199V (0x00 - OX5D)

+73uA - -73uA (- = sourced)

6.36nV / step @ output

DDR3L (1.35V)

0.675V (DAC: 0x34)
0.337V - 1.013V (+/- 337.5m/)
0. 000V - 1.354V (0x00 - 0x69)
+82uUA - -82uA (- = sourced)

6.36nV / step @ output

LPDDR3 (1.2V)

1.200V (DAC: 0x5D)

0.800V - 1.600V (+/ - 400mV)
0.000V - 2.397V (0x00 - OXBA)
+21uA - -21uA (- = sourced)

4.28nV / step @ output

DDR3L (1.35V)

1.343V (DAC. 0x68)

0.972V - 1.714V (+/ - 371nVv)
0.000V - 2.694V (0x00 - OxD1)
+25uUA - -25uA (- = sourced)

3.53nV / step @ output

DDR3L

assumes TPS51916 supply with 19.6k/57. 6k divider

. H 23 24 25 26 46 70 78
NOTE: CPU DAC out put step sizes: VRef D VI der S
DDR3 (1.5v) 7.70nV per step Al ways used, regardless
DDR3L (1.35V) 6.99nV per step @5 of margining option. IR2221 -
LPDDR3 (1.2V) ?.??mV per step oy MEMRESET ISOL LSSV.L ~~ DWNSLOBVK- 7 1K
SOT563 1%
[¢ VER 5 %ZOW
% R2223 2201
s 7 omy—CPU_Di MVA VREFDQ 4 T3 s CPU NEM VREF 1A RN 2 PPOV75_S3 NVEM VREFDQ A ., 20 71 15 1o
NZ-NECK-W DTH=0. m 1/]2/W PLACE_NEAR=R2221. 2: 1nm NZNECK-W DTH=0. m
R2222*
0201 <
19
1C2220 vz
0. 022UF 2015
2 éooé”CERM
6351 R2220 .
C MBL%\%( L MEM VREFDQ A RC__ 13502 R2241
sarss3 156w L %‘éow
® J— R2243 1 n 2201
s 7 > CPU_DI MVB_VREFDO g [8Tps  cruMeEM VREF% B_I SOL 1ARN 2 PPOV75_S3 NVEM VREFDQ B . 5 11 7
NZNECK-W DTH=0. m NZ-NECK-W DTH=0. m 1/%8W PLACE_NEAR=R2241. 2: 1nm NZNECK-W DTH=0. m
o¥b1 R2242*
1K
2240 w20
1
£ gdoéozzLJF 201,
T, 6.8V
2 )\
P e 7N R2261
DM;ISL%VK— 7 MYREFDQ B W 1K -
sarses 1/2h§,_é’w L ;é‘éow
% R2%63 1 - 2201
, CPU_DI MM VREFCA 3 T7Tbe  CRU MEM VREFCA | SOL 1 2 PPOV75_S3 NEM VREFCA 4226 11 s 76
N TTNE WDTH=0. mm N LT'NE "W DTH=0" mm . mm
NERECR-W BTHEG: 3 | M N-RESR-W BFEES: 2 T W8y  PLACE_NEARER2261.2: 1mm NCNECK-W DTH=0. 2 mm
NOTE: CPU has single output for VREFCA o1 R2262*
Connected to 4 DRAMs. _% 1K
DIVEISL%VK— 7
SOT563
VER 5
ITh

d} Appl e I nc.
®

A MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG A
DAC Channel - A s c c b NG MRSTERC CLEAN SC00 SYNC_DATE=017 147 2017
PCAOSSTD Pi n: 1 2 3 4 5 DDR3 VREF MARG NI NG J

NOTE: LPDDR3 assunes TPS51916 supply with 28.7k/57. 6k di vider
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8 7 6 5 4 3 2 1

v 75 71 24 22 22 _PPOV75_S3_NMEM VREFDQ A v 75 1 24 22 22 _PPOV75_S3_MEM VREFDQ A vo 75 24 20 22 _PPOVZ5_S3_MEM VREFDQ A 1o 75 71 24 22 22 _PPOV75_S3_NMEM VREFDQ A
78 75 71 26 25 24 23 22 _PPOV75_S3_MEM VREFCA 78 75 71 26 25 24 23 22 _PPOV75_S3_MEM VREFCA 78 75 71 26 25 24 23 22 _PPOV75_S3_MEM VREFCA 78 75 71 26 25 24 23 22 _PPOVZ5_S3_MEM VREFCA
PP1V35_S3_MEM 23 23 24 25 26 46 70 PP1V35_S3_MEM 23 23 24 25 26 46 70 PP1V35_S3_MEM 23 23 20 25 26 46 70 PP1V35_S3_MEM 23 25 20 25 26 46 70
C2307 fp
0. 47UF C2317 ¢ C2327 1 1
Fapil Laeg WAL Sapl Lemy gL el Ly AL gl L ews
CERM X5R- 1 o ol |lol o o 0% 16% ] o ol o o ) % —1— —1— 109 T o ol ol o ) % —— —— 109 2T % —— —— 109
Sot R EE R EEERE R E R E: m:ég%Q s L st 2l 9l3|8l8(8|Y3|els| Folald o o Hz,féggQ 2§§§v cemwsd 2| 9|38 8|8y 3|els| Eslold o o Lol TRk st 2| 9|2 8|8|6|9(S|¢(S| E[o|ud| o o T To &%
01 201 H2 01 201
= VDD o 8 QM £ VDD oo 8 QS L VDD oo 8 ([ NC L VDD VDDO (e NC
— — w w
wsyy MEM A A<O>  Ké |0 Qv T_TABLE gogepmiNe | vo 2oz r NEM A _A<O> K4 | ag Qv T_TABLE B permeNe vo 2120201 _MEM A_A<O> K4 | ag Qv T_TABLE g g2msNE vo 21201 NEM A _A<O> K4 | ag Qv T_TABLE g 2meNE
Dl i i MEMAA<1> EEla U2300 N NEM BeseT L o o5 MEMA A<l> 18 U2310 U NEv ReseT L v MEMA A<l> L8 | U2320 > N & e NEMA A<I> 18| U2330 > RN & D
i VEM A_A<2> 4| DDRFgB_GJZ\333 RESET " NEM A A<2> L4 | DDREB_G]A333 RESET*  CPTNEM A A<2> LA | DDR3- 1333 RESET* M RESET L7E T VEM A A<2> LA | o DDR3- 1333 RESET* M RESET L 21 23 24025 26
23 ; MEM A A<3> K33 ool B4 MEM A_DQ<0> ., _MEM A A<3> K33 ool B4 MEM A DQ<14> MEM A A<3> K3 |p3 FBGA B4 NEM A DQ<22> MEM A A<3> 3| FBGA B4

%1, 237, 4237, DQO 423 7 A3 MEM A DQ<31> ..,
gy MEMA A4> 19| (SYMVER 2) ool B _MEM A DO<6>___, 7 NEM A _A<4> L9 | pa (SYM VER 2) o B VEM A DO<9> o PP NEM A A<ds 19 | aa (SYMVER 2) o B VEM A DO<21> o P NEM A A<ds 19| aa (SYM VER 2) ﬁ G MEM A DO<24> .o e
2 MEM A A<B> L3 o[ @ MEM A DOS7> . MEM A AB> 13 |45 pe[ & MEM A DOS10> . ; NMEM A A<5> L35 pe[ & VEM A DO<16> .5 ; NEM A A<B> L35 o[ @ VEM A DOS27> ;. v
gy MEMA A<B> M |pg ps| © _MEM A DQ<5> 337, MEM A A<6> M | g bl @ MEM A DQ<15> 4;2 MEM A A<6> M | g pel @ MEM A DO<17> ,, 2. MEM A _A<6> M | g bl @ _MEM A DQ<28> 4 1
2297 NMEM A A<7> M8 |7 N/ DY E4 VEM A DQ<3> o507 MEM A A<7> M8y N/ D B4 VMEM A DQ<11> .7, MEM A A<7> M |a; N/ DQI B4 VEM A DQ<18> .., NEM A A<7> M |x NF/ D E4 VEM A_DQ<30> 7207
2zgy MEM A A<B> N9 fpg NF/DQS| B2 MEM A DQ<1> 507 MEM A A<8> N9 |pg N/ DQS| B9 MEM A DO<13> .57 MEM A A<8> N9 |,g NF/ D[ E9_MEM A DO<23> .7, MEM A A<8> N |ag NE/ DG EQ_VEM A _DQ<25> .,
g MEM A A<O> Wi g NF/ D[ 8 MEM A DO<2> .7, MEM A A<O> Wi |pg NF/ Do 2 MEM A DO<B> ., MEM A A<9> M| pg NF/ DL 22_VEM A_DO<20> . = 2 NEM_A_A<9> M | 59 NF/ D[ D3_MVEM A_DQ<26> ;4 1o
2z NEM ﬁ 2<i1> $ ALO/ AP NF D7 B8 MEM A DQ<4> ..o NEM A A<10> $ ALO/ AP NF/ D7 E8_VEML A, 12> .. MEM A A<10> 58 | mo/ap NF/ DQ7| E8_MEM A DQ<19> 5, _MEM A_A<10> M8 |10/ AP NF/ D7 B8 MVEM A DO<29> ;2475
<11> 5P M

M A ALY oA o MEM A DQS_P<0> 3 L-MEMA Asll> PR bosl &4 MEM A p<i>  L-MEMA A<ll> A1l bosl &4 MEM A p<2> 3 L-MEMA A<ll> M8 |p; C4 NEM A _DQS_P<3> ; ..,
20 g3 VEM A A<12> KB | 15/ e 5i VEM A NeOo 27, -MEM A A<12> AL2/ BC o4 1 MEM A A<12> K8 | a1p/ B o4 s MEM A A<12> K8 | o1p/por D5
wry s NEMAASIZ> M5 oes o> VEMLA DB TRDZ 7 VEM A A<13> N | i3 oes o> MEM A DCB Nel> M VEM A A<13> M | w3 oo o MEMLADCB N22, 7 VEM A A<13> M| xi oo o> VEM A DCE N<3> 7.,
g MEMA A<1d> N8| g DMTDQSBB—_L o212 27 NMEM A A<14> N8 | aqy pv TDgs) B8 6272020 7 _MEM A A<14> N8 | a1q b TDGs] B8 7027 20 25 7 _NEM A A<14> N8 | piy o Togs| B8 _—

1 o e L
2023, MEM A A<15> I8 | ;s N DS [ A8 ne = 7827 24 257 _VEM A A<15> I8 | p15 NF/ TDQs [ A8 1 7827 242 7 _NEM A _A<15> I8 | p15 NF/ TGS A& ne = 220207 _VEM A A<15> I8 | a15 N/ Toos* | A& e =
2z 5, MEM A BA<O> I3 |gg cs* |8 MEM A _CS L<0> ..., MEM A BA<O> 33 |gao cs W8 MEM A CS L<0> .., , MEM A BA<O> 33 |gpo cs L8 MEM A _CS L<0> ., ,,, MEM A BA<O> I3 |gpg cs LB MEM A CS L<0> .4
M A BAST = o a5 R o R R o VEM A Lo Lel> o
2 33 57%% BAL CKE MEM A CKE<O0> .. 21, l\/Em ﬁ BA<1> ?i BAL CKE | GIONEM A CKE<0> ., 21 MEM A BA<1> K9 |pga1 CKE | GIOMEM A CKE<0> ,, 71 MEM A BA<1> K9 |pga1 oKE [GLONEM _A_CKE<0> 7., .,
2333 e 4 By "

3 VT BA2 o | F8 MEM A _CLK P<0>p#% ME BA<2> BA2 | F& MEM A _CLK P<0>p# % MEM A BA<2> BA2 o< | F8 MEM A_CLK_P<0> %% %MM BA2 o< | F8 MEM A _CLK_P<0>, ,, »
2z, MEM A RAS L Fad ras: a¢ b MEM A CLK N<0>"7"/ MEM A RAS L Fé pasr a¢ p® MEM A CLK N<0>*.", MEM A RAS L F4{ pas: o (@B MEM A CLK N<O>2.77, VEM A_RAS L F4 pas- o L% MEM A_CLK _N<O>1", ,
20 23 7 MEM A LS cnsr AL 78 27 20 2 1 VEML A L & cas AL 78 27 20 20 1 VEML A L &]cas AL 78 27 54 20 1 VEML A L &Jcas AL *
wi VMEMAVE L M yer N ez NMEMAVE L P e RN ey MEMAVE [ H]ye X NC ez MEM A VE L FA] e < NC
22y MEM A ODT<0>@ | cor " %X?i,\,c vz s MEM A ODT<0>@ | oor we| NG 227 VEM A_ODT<0>@ | opor e i;é% 1022 NEM A _QDT<0>@ | cor e %(f5$

F
oo NC MEM A ZQ<1> 9 | zq 2% NC -3¢ NC £ NC
vss VsS NC vss VsS X NC vss VsS RN vss VsS NC
1 1201
v 75 71 24 22 22 _PPOV75_S3_NMEM VREFDQ A - v 75 1 24 2 22 _PPOVZ5_S3_MEM VREFDQ A v 75 1 24 22 22 _PPOVZ5_S3_MEM VREFDQ A 1o 7571 24 22 22 _PPOV75_S3_NMEM VREFDQ A
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C2347 1 1 1
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cemesgl 21 QI|B|BB|Y LS| =\8|8|0] & 3 msx%%z 2 Gei/ cmwxsgl 2 2|2\ B|8|8|¢|2|2|| =|0|a8|d] & 3 m,fé§¥2 2 Gt cresgd 2l 2|38 88|¢ld|2S| & olald a 3 stiég“z 2 b aresgd 2| 23| 8(8|8|9(S|Y | &lolald al 3 O I P
01 201 H2 01 201
L VDD o O LL( T L VDD oo O LL( [T L VDD oo O LL( [T L VDD VDDO e NC
= = = w
wzy MEM A A<O> Kd | p9 VTl B perme vo 21 oa s VEM A_A<O> 4 | ag Qv T_TABLE B pepmeNe vo 2120201 _MEM A_A<O> K4 | ag Qv T_TABLE R2mNE | vo 21201 _NEM A _A<O> K4 | ag Qv T_TABLE i NS
R TVEM A A<1> L8 | U2340 L = 2w NMEM A A<l> L8 |p U2350 L = MEM A _A<1> 18 U2360 > > = <1> 18 7 > > =

237, —VEM A ASL> | " M RESET L W(M(::M RESET L # #273—EMA ASL> - (Al W(MC__: oz MEMA A<1> L8| W(MC__:
ug MEMA AD> L4 DDR3- 1333 FeseT TP TVEM A A<2> Ui | DDR3- 1333  Reser P TVEMA A<2> U DDR3- 1333  Reser 'S MEMRESET L_ 27 v\ v A Ao e | DDR3- 1333  Reser MRESET L oz ofes =0
v MEM A A<3> K3 | a3 GA po| B4 MEM A DQ<32> ., .., NEM A A<3> K3 | a3 FBGA p| B4 MEM A DQ<40> ., .., NEM A A<3> K3 |3 FBGA po| B4 MEM A DQ<48> ..., MEM A A<3> K3 |3 FBGA B4 _MEM A_DQ<56>

B I~ e s (SYM VER 2) = e s (SYM VER 2) RS (SYM VER 2) RS (SYM VER 2) DQo 72878
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402 02 402 02 02 402 02 02 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 Ap pl e I n C . —
J_ ®
= NOTI CE OF PROPRI ETARY PROPERTY:
C2640 1| C2641 :| C2650:| C2651 1] C2660:| C2661:| C26701 C2671: 1C2643 |1 C2644 [+ C2645 |1 C2653 |1 C2654 (1 C2655 |1 C2663 |1 C2664 |1 C2665 |1 C2673 |1 C2674 |1 C2675 THE | NECRIATI ON_CONTAI NED HEREI N | S THE
2.2UF —— 2. 2UF — 2. 2UF - 2. 2UF - 2.2UF —— 2. 2UF — 2. 2UF 4 2. 2U0F L+ L0 1UF -0 1UF ——0 1UF ——0 1UF ——0. 1UF ——0. 1UF ——0. 1UF ——0. 1UF ——0 1UF ——0.1UF ——0 1UF 0. 1UF PROPRIETARY PROPERTY O APPLE | NC,
R R T i Ry Ry T R T Ry T T L% T8 TR T T T L% T 8% 8% TN T T O AT NTAI N TH & DOCVENT. 1N Cne
X5R CERM;r X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R |: ISTN?IO Rg::a;'jg BSOJOL%Y IITN OONFI DENCE 26 OF 118
402 02 402 402 402 402 402 402 0201 0201 0201 0201 0201 0201 0201 0201 020 0201 0201 0201
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED

WWW . AlISaler.Com



8 7 6 5 4 3 2 1

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, \E
7270 60 27 22 _PPVIT_SO_DDR

MEM A CS L<g> RP2701 36 1,,, e
NVEM A _ODT<0> RPZ/U1 36 7 5% 1/32W 4X0201

B 1
B 2

n D MEMAGAS | RPZTOT 56 5 VAV TS Ao 1 |4 C2700
! LA — 36 4 5 5% 1732W 4x0201 1 0. 47UF
[ 2 NEM_A_CKE<1> AA%Y% 5% 17 32W 4x0201 5 %9/%
VEM A BA<O> RP2702 3¢ LAAASE —|_

78 24 23 7
|VEM A A<O> RPZ702Z2 36 2 7 5% 1/32W 4X0201
78 24 23 7 m RP2702 36 3 /\/\/\/ 6 5% 1732W 4X0201 ¢
72 27 Oy MEM A BA<2> RP7702 A% 5% 1732W 4X020T
el MEMAVE L ECREVYYVE L G207 L G202
D 5% 1/32W 4X0201 0. 47UF 0. 47UF
RP2703 36 , 5 i v
<5>
76 24 23 $M—2—2A21> RP2703 36 A 7 5% 1/32W 4X0201 —F %TM R 1—F %?M BR1
man 'VEM_A_A<6> RP2703 36 3 /\/\/\/ 6 5% 1/32W 4X0201

VEM A A<ds RP2703 36 4 5 5% 1732W 4X0201 ¢
== 5% 1/32W 4X0201

5 5360 0

é#é

1 1
RP2704 0. 47U 0. 47U
MEM A RAS | 1 j )
78 24 23 LA 2 RP2704 36 P /\/\/\/ 7 5% 1732W 4X0201 2 %9/% 2 ‘219/%
e = 36 3 6 5% 1732W 4x0201 SERM XSR-1 oM XoR L
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l E> L 5% 1732W 4X0201 ¢
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e o 4X( 1 V
78 24 23 7 [TT0) MEM A _A<9> 36 4 5 5% 1/32W 4X0201 —F o XoR L
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=13 36 4 5 5% 1/32W 4X0201 0. 47UF
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C 2 %?M X5R- 1

7270 o0 27 22 _PPVIT_SO_DDR
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T
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wer VEM B_CDT<0> RPZ722 36 2 m 7 5% 1/32W 4X0201

q K . ) e <0> RP2722 36 3 o 5% U32W a0zl _§ -
VEM ocC Term nati on zs7@m VEM B WE L RP2722 36 a4,V s 5% 1732W ax0201 C2722 C2723
LB E_ OF

78 26 /\/\A/ " 1 1
Pl ace RC end term nation after |ast DRAM RP2724 5% 1732W 4X0201 0;,47UF 9,47
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7 7 20 25 7 [y MVEM B A<3> oo AN s
30 78 26 7 MEM B CS 1 <1> 36 ANN i
. VEM A CLK N<O> . N [ mms 5% 1732W 4X0201 12724 |1 2725
o o MEM B A<1a>  RP2725 36 1,,, o 05, 47TUF —— 0, 47UF
1B -
C273EI)30 1 78 26 25 7 (TR ﬁm_g_ﬁ:ii> ﬁj :jg gg 2/\/\/\/ ; ;; 1; zx :zgzgi —F ;GE:;?M ><5R-1—l; ;GE:;?M X5R- 1
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01 ° L
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e T VEM B A<ld RP2726 36 4 5 5% 1/32W 4X0201 SHRM X5R-1 SERM XSR-1
78 26 25 7 E 1D /\/\/\/ 5% 1732W 4X0201
RP2728
MEM B A<15> 36 1 8
7207 ry—MEM A CLK N<1> 70 20 25 7 [T VEM B CAS L RP2728 36 2/\/\/\/ 7 5% 1/32W 4X0201 102728
78 26 25 7 [T MEM B CKE<1> RP2728 36 3/\/\/\/ 6 5% 1/32W 4x0201 0. 47UF
C2755 1 R e RP2728 5% 1732W 4X0201 7%
MEM B_ODT<1> 36 4 5
+/:-;() %F;E = ez D A% 5% 1/32W 4X0201 2 SERM XER-1
PLACE_NEAR=U2470. F8: 3. 2mm 2% 2 MEM B BA<1>  RP2730 36 8
e - m@ VEM B A<Q> RPZ730 36 2 \ W\ /5% 1732W axaa01
78 20 7 (TR MEM A CLK P<1> TR RPZ2730 5% 1/32W 4X0201
7o 20 25 7 [T ﬁm—g—ﬁ:éz RP2730 gg j/\/\/\/ : 5% 1/32W 4X0201 ! 8:2477%9
7020 7 7 [T == VNV 5% 1/32W 4X0201 —|_ 707 =
2 CERM X5R- 1
201
78 25 7 TR MEM B _CLK N<O> MEM B CLKO TERM R H2 =
10%
C276p(|gi 053‘2/;3\{512
+20.25PF — 0201
PLACE_NEAR=U2500. F8: 3. 2 ¢ 2
0201
825 7 M B K_P<0>
A CZZ6F6 SYNC VASTER=J15 MG SYNC. DATE=10/ 317 201
MEM B CLKI TERM R 2 (|2 T

78 26 7 (TR MEM B_CLK N<1>

[—s DDR3 Ter m nati on

C2765 1 o%y L =SCH N
B3R FoBo1™" d} Appl e Inc. =SCH_NUM
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OM T_TABLE
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o 0. 1UF To% Yol cERvM 020 L% PCL E_TBT_R2D_P<0> ABY | peRP 0 u2800 petp ol AD5 s » PCIE_TBT D2R C_P<0> Cc2840 o E’C‘ E_TBT D2R P<0> e
ws PCIE TBT R2D C N<O> C2801 :||: s PCLE TBT _R2D N<O> AALO | pERN 0 FALCON Rl DGE PETN 0| AD7 15 s PCI E_TBT_D2R_C_N<0> 0. 1UF s Tov XBRGERM 0201 oD
0 1UF I-mvﬁgﬁ—czm—mm" N - 2841 . I—mv—rsv—ymmm—z PCIE_TBT D2R N<O0> momy s 71 75
YM 1 OF 2 0. 1UF d :
- PCIE TBT R2D C P<i1> C2802 :||:
= 0. LUF | [T0% XK B PCIE TBT R2D P<1>  AA2|pere1 CRITI CAL peTP 1| Ao POIE_TBT_D2R G P<l> .—|C2842 H Fow 23 S B B> o = 7 =
s o PCLE_TBT_R2D C N<1> C2803 :|: PO E TBT R2D Nel>  AB13|pery 1 PETN 1| ADLL % POl E_TBT _D2R C N<1> 0, LUk 1 )
0. 1UF T0% Xel CERV 020 — \M_’| > PCIE TBT D2R N<1> 5
. % 0. 1UF | [ 10% 16V X CEl 02
s m—PCLE TBT_R2D C P<2> C2804 .-
D ' 0. 1UF | [ T0% e¥cermozoT1 22 POLE_TBT R2D P<2> ABIS | pERP 2 o PETP 2| ADI3 % PCI E TBT D2R C P<2> ,—|C2844 L I_MVW PCIE_TBT D2R P<2> sis
s PCIE_TBT R2D C N<2> C2805 |- 2 POLE TBT R2D N<2> AA16 | pERN_2 W PETN 2| ADI5 3 PCI E_TBT_D2R_C _N<2> 0. 1UF 0 )
@———|0 10F |_m—|10% 6K CERM 0201 5 - C2845 . |1: PO E TBT DPR N<2> -
: 0. 1UF % “ CERVT 02
s m—PCLE TBT _R2D C P<3> C2806 .- : o
0. 1UF | [0 8% ceRaozor1 8 PO E TBT ROD P<3> AN | pere 3 pETP 3| AD17 % PCI E TBT D2R C P<3> ,—|C:2846 | P RS B BT D2 P<3> oy o 7 o
s mm_POE TBT R2D G N<3> C2807 1|: 75 PCIE TBT R2D N<3>  ABIO | pery_3 PETN 3| AD® % PCI E TBT D2R C N<3> CZE?ZﬁUF: . POlE TBT DOR Ne3>
0. 10F | 0w Xe¥cemr 0T I—| I_MV_EWW T oo s s
0 I TBT _PCIE RESET_L P5 | PERST_OD_N RSENSE|_U20 TBT RSENSE 0. 1UF
20 TBT P RST_L R4 pWR ON_POC RS
CON-POCRSTN RBI AS| V20 TBT_RBI AS 1R2855
70 20 28 20 10 _PP3V3_TBTLC TP_TBT MONDCO AD23 | MONDCD 1K PP3V3 TBTLC
® T TP TBT MON AD1 0 70 20 28 20 19 _CFPOVS_IBILC
BYPASS:UZBQOéé"(')"l R2g\jll_51 DEBUG For _moni t or i nngjj;rent/voltagA:ZA v RsvD_G\D(| L8 z%iow Security strap setting :s sz);ed with NO STUFF
1 1 i i
r2890!| |'Ro891 3 R2892 R2893 NOSTUEE TBT Sp MONCBSP 1 bit in the flash, so the active-Ievel ‘R2867
33K N _féé,z 3.3k 3, 3K & TBT_MONOBSN VA6 | vonGESN = _ depends on the code in the flash. 10K
12 Ioow ggggl CRI TI CAL 1/2§{¥v Sow 00T, [ [oEBua For monitoring clock 19) Used for straps in host mode ; Sy [V
o 6 o O T TABLE M, 361 . TBT THER 287 | TreroA (h GPI O_16/ DEVI CE_PCI E_RST_N V6 TP TBT PCl E RESETO L If strap != bit then security is enabled? |[,z01
L _ B T = pe el s Pl017| AB3___TBT DFT_STRAP 1
.« TBT SPI MOSI AA2 | ep GPl O 18| AD3 TBT_ROM SECURI TY_XOR
(TBT _SPI _MOSI) 5 ”“CL)]]QSB%I ol 2 (TBT _SPI_M SO . TBT _SPI M SO v3 EE*EO Pl o 19| VL TBT DFT STRAP 3
(TBT_SPL_CK)  6lak anerT ~ LBl SH_CS L T5 | Ee cs N v TBT CLKREQ
Cepy 70 oK PCl E_CLKREQ OD L “
(TBT_SPL_CS 1) __1]csV25X400X1 G TBT_SPI_CLK B | EE_aLK -CHKREQ.CD. e 11R()2K861 'R2862 |'R2863
TBTROM WP_L 3 ver R2829! 20 JTAG TBT_TDI e | 1p /50w %}’%fw %}’%fw
TBTROM HOD L 7 10K » JTAG TBT TNVE ABL | Tvs 5% ¥ %,
C HOLD 125 2 JTAG TBT_TCK A6 | Tk REFCLK_100_I N_p| AB21 PCI E CLK100M TBT P amn o 2 2 2
GD THRM PAD j}f 2 coom_JTAG TBT_TDO % | 100 REFCLK_100_I NN AD21 _PCIE CLKI0OM TBT N g DR;'S%GS 3.3Vto 1.8V
2 & BT TEST_EN Ro 5
< o TEST_EN
TBT TEST PWR GOOD W8 | TEST PWR GOD XTAL_25_I NLAA24 s SYSCLK _CLK25M TBT_R ,,806 SYSCLK CLK25M TBT o 76 =
XTAL_25_out| AB23__NC TBT_XTAL250UT s Vi%h ¥ <3
'R2825 120w 7020 20 20 10 _PP3V3_TBTLC
L 100 - $ %gmﬁg NI\/LL E;gz 3; DPSNKO_3_P | T™MJ CLK ouT| A% TBT TMJ CLK OQUT 201 70 46 30 20 25 _PP3V. TBT
% ow 75 28 DPSNKO_3_N NO STUFF
5201 15 20 _DP_TBTSNKO_M._P<2> E16 | ppsnio 2 P R2899! IR2896 R2881* R2880* ‘R2882
_2_ 100K
720 _DP_TBTSNKO_M._N<2> D15 | ppsnko_2_ N oPSRC.3_PLAl4 ___NC DP _TBTSRC M._CP<3> ,, 1%'02 %OK l?fgw 11?203;'% %;%gvlv(
o0 DP_TBTSNKO_M._P<1>  E18|ppsnko 1 P oPsrc 3 N B15____NC DP_TBTSRC M__CN<3> ,, 1 23w gé%ow 2 o i
= 7520 _DP_TBTSNKO M. N<1> D17 | ppsnko_1_N AL2 NC DP T 2015| (2201 01, 201, 2201
_1_ i DPSRC_2_P)| o2 N BTSRC M._CP<2> 2 TBT_EN Cl O PWR L
1520 _DP_TBTSNKO_M._P<0>  E20| ppsnko_o_p DPSRC_2._ TBTSRC M. CN<2> o, L s 2 TBT_DDC XBAR EN L
1o 25 _DP_TBTSNKO_M__N<O> _ D19] ppsnko_o_nN 5 bPSRC_1_PLAI0  NC DP_TBTSRC M. CP<1> ., T 7 2o _HDM TBTMUX_SEL_TBT
1 2 _DP_TBTSNKO_AUXCH P & | ppsrko AUX P < oPsrc 1 N BIL ___NC DP_TBTSRC M__CN<1> ., 2z EET'I?ETQ%I SPEN
SNKO AC Coupl i ng 1o 2 _DP_TBTSNKO_AUXCH N @ | DPSNKO AUX N = 28 =
AUX_| T DPSRC_0_P NC DP_TBTSRC M__CP<0> ., PP3V3_TBTLC 1 2 0 2 -
s oy DP_TBTSNKO_M._C P<0> C2820 |- DP_TBTSNKO_M._P<0> ., - ™ 12 ) DP_TBTSNKO_HPD ABS | DPSNKO_HPD v orsrco N B0 NC DP TBTSRC M. CN<0> o R2832' |'R2883
0. 1UF | 56R cerm 0 DPSRC_AUX_P| J4 NC DP_TBTSRC AUXCH CP, 100K 100K
s DP_TBTSNKO_M_C N<O> C28271 | DP_TBTSNKO_M._N<O> ; ;5 R2830* 720 DP_TBTSNKI M. _P<3> E6 | ppsnii_3_P DPSRC_AUX_N_J2 NC_DP_TBTSRG_AUXCH CN .. R2878'| |'R2879 123w ow
0. 1UF I—r—igg&% 020 100K 15 25 _DP_TBTSNK1 M._N<3> D5 | pPSNKL 3 N i DP TBTSRC HPD " 100K 100K M, L5
_9_| 5
s DP_TBTSNKO_ M__C P<1> C2822 |- DP_Ti < e 2 DP_TBTSNKI M__P<2> E8 DPSRC_HPD.. » 20w oW
iy Por [EISNKO M._P<1> 2o s 201, DP_TBTSNKL_M._N<2 . vt 20t 2ot
0. 1UF 'l X8R ceRm 7s 28 > D7 | DPSNK1_2_N 2 2
- GPI O 2/ TMJ u2
5 o s (s DP_TBTSNKO_M__C Ne1> C2802fu£ s DP TBISNKO M._N<I> ., 1 s DP_TBTSNKL M_P<1>  E10|ppsna 1 p -2/ TV AC PresenTy 12— TBL PO 1o 10 2020 22 _PP3V3_S4_TBT =
: XOR CERM B 720 DP_TBTSNK1 M. N<1> D9 | DPSNKL_1_N GPI 0 4/ WiKE_CD_N_5 SMC_PVE_S4_DARK_L <
S DP_TBTSNKO_M._C P<2> C2%2;1UF1 s DP TBISNKO M._P<2> ., . DP_TBTSNKL M._P<0> __ E12| pponkt o p GPI 0.5/ Gl O PLUG EVENT. Nt &k o0 Y7 TBT Ol O PLUG EVENT L 2o " NO STUFF NO STUFF
) I-mv—rsv—mr—mr Y P — = @PI O 6_00/ Ol O SDA_opj_YL HDM TBTMUX_SEL_TBT o ! * *
s DP TBTSNKO M. C Ne2> C2825 111 DP TBTSNKO M. N2> . o 2 TBTSNKL_M__N<O> __ DL1| ppsnki 0 N it HOM TBTM am = R2§0%4|1< R281%5K 1R02K886
0. 1UF | FIZE &) 01 7 28 $ $E¥§m§i ﬁ3§$ EI :ﬁ DPSNKL_AUX_P GPI O 8/EN.CI O PWR N 0D V7 TBT EN GO PWR L oD = 1/2,5:/:\4/'\7 1/2,5:/:\4/'\? %Z'éow
— DP_TBTSNKO_M._C P<3> C2826 :]|: DP_TBTSNKO_M._P<3> 4 - e DPSNKI_ALX_N eProorsxcTr oo M TBT_BATLOWL am 2012 Wi o201
0. 1UF Fmv—mv—mr—xsd I, 12 o DP_TBTSNK1_HPD wt | ppsnia_HED Pl o 14| TL TBTDP_AUXI O EN oD = o w020 _TBT_BATLOW L
S DP_TBTSNKO_ M__C N<3> C2827 |- DP_TBTSNKO_M._N<3> 416 SR T TBT_DDC XBAR EN L oD = = 22 TBT_A DP_PWRDN
o 1 _— ]
0. 1UF 11 6r cern R2]§O%JK ﬁ R2D C _P<0> @4 | pA CI O0_TX_P/ DPSRC_0_P PB_Cl C2_TX_P/ DPSRC_0_P| R4 TBT B R2D C P<0> oo 52 7 e $S¥ E’\ m E\QRDN
2 0_ w30 28
o 2oy DP_TBTSNKO_AUXCH C P C2828 || - DP_TBTSNKO_AUXCH P45 - v 28l F2D C N<O> =2 PACI CO_TX N DPSRC_O_N Pecce TX WoPsRo o N N4 TBT B ROD C N<0> o = 7 25 20 TBT_B HV_EN
0. 1UF | I I8B &%, 201, A_D2R P<0> @2 | pA Ol CO_RX_P PB 0@ Rx Pl R22 ___TBT B D2R P<0>
75712 DP_TBTSNKO_AUXCH C N C2802?U|; s DP_TBTSNKO AUXCH N ;1 A D2R _N<0O> E22 | pp_ 0l 00_RX_N PB G Cp_Rx_N_N22 TBT B D2R N<O> %; - R2888: 1R2887
: X5R CERM ﬁ CO\IE: g EgF Z PA_CONFI GL/ O O_0_LSEO PB_CONFI G/ O O_2_LSEq D3 TBT_B_CONFI G1_BUF o = 1/1203;5-\} %;%fw
SNK1 AC Coupl i ng CONI PA_CONFI G2/ C1 O_0_LSCE PB_CONFI G2/ C1 O 2_LSOE[ ML TBT B CONFI&R_RC am - A, L5
B DP_TBTSNK1 M._C P<0> C2830 :||: i DP _TBTSNKL M._P<0> ,; 1 A R2D C P<1> L24 | pA_C1 OL_TX_P/ DPSRC_2_P PB G GB_TX_P/DPSRC 2 Pl V24 TBT_B R2D C P<1> o NOTE: The following pins require testpoints:
0. 1UF | [ [0% oy, 0201 A R2D C N<1> J24 | pA_CI OL_TX_N DPSRC_2_N PB O CB_TX_N'DPSRC 2 N 24 TBT B R2D C N<1> e 0 - GO 13 8 - G015
o s m—DP_TBTSNKL M. C N<0> C2831 .- DP_TBTSNK1_M._N<O> ;5 A D2R P<1> 122 | pa R o 1- @01 9 - GOl =
0. 1UF I 1388 &% A _D2R N<1> 322] G oo Pe_cico R p1B2_TBT B DZR P<d> am = 2 - GPQo2 10 - GPIO 14 -
\_ _RA_ PB > y -
S DP_TBTSNKL M._C P<1> (2832 .|| DP TBTSNKL M. P<i> A LSTX -0 CB_RX| am e 3- GPIO3 11 - GPIOO
0 10F I_mv_rsv_mT—xsn‘l v, ® 7 et N8 | pA LSTX/ Gl O 1_LSEO PB_LSTX Ol O 3_LSEQ M TBT_B_LSTX o 4 - GlOS5 12 - GPlO 12
s DP_TBTSNK1 M__C N<1> C2833 .|| DP_TBTSNKL M._N<1> ,, SRX 36 | PA_LSRX/ G O_1_LSCE PB_LSRX/ C O_3_LSCE|_P7 TBT_B_LSRX am = g - gg E_g};_m ii - g;l (L)§10
0. 1UF Il x8r: ceAm DP_TBTPA M__C P<1> AL6 : - RST_3_ : SR
PA DPSRC_1_P %) A20 DP TBTPB 7 - PCIE_RST_3_N 15 - PB_LSRX
7 ns - DP_TBTSNKIL M._C P<2> Cc2834 :||: DP TBTSNK1 M._P<2> ,, .. DE_TBTPA M._C N=l> 2L PADPSRO. LN E Eiﬁiif - DP_TBTPE & g E;iz %3 _ _
op 0. 1UF 'l X8R ceRm DP_TBTPA M._C P<3> Al18 | pA DPSRC 3 P A22 DP TBTPB SYNC MVASTER=T29 RR =
s TBTSNKL M._C N<2> C2835 . |: DP_TBTSNKL M._N<25> -DPSRO.3. o PB_DPSRC_3_P M._C P<3>  grmy o v =X DAoL 122013
28 75 DP_TBTPA M._C N<3> B19 | pA DPSRC 3_N B23 DP_TBTPB M._C N< S
0. 107 | T B 5%, -OPSRE.3- PB_DPSRC 3. e Thunderbolt Host (1 of 2
s s DP_TBTSNK1 P<3> N | EN— g:: TBTSNKL P<3> .04 $ $E$PA AUXCH C P L4 ] pA_AUX_P PB_AUX_P| K3 DP_TBTPB AUXCH C P Va:n a0 e |
0. 1UF | [33% &, 0207 —M_P<3> PA_AUXCH C N L2 | pA_AUX_N PB_AUX_N_KL DP_TBTPB AUXCH C N e Apple In <SCH_NuUM=| D
7 ns my—DP_TBTSNKIL M. C N<3> C2837 || DP _TBTSNK1_ M._N<3> DP_TBTPA HPD V] g P ©
0. 10F | e Y, 28 75 L [T PA_DPSRC_HPD PB_DPSRC_HPD|_N6 DP_TBTPB_HPD am = ® <E4LABEL>
TBT_A_HV_EN R8
21 20 20 (OO} GPI O_0/ PA_HV_EN BYPO GPI O_1/ PB_HV_EN BYPO|_F1 TBT_B HV_EN R NOTI CE OF PROPRI ETARY PROPERTY:
7 71 12y DP_TBTSNKL_AUXCH C P 2838 1> DP_TBTSNKL AUXCH P, 1 s @m—IBT_A GO SEL N2 | Pl 0 10/ PA_CI O_SEL/ BYP1 GPI O 11/ PB_Cl O_SEL/ BYP1| R2 TBT B Cl O SEL %3: ° THELNEORVETLON CONTA| NED HEREI N | S THE
0. 1UF | I'10% &y, 0201 5 2 @ 1BI_A_DP_PWRDN P3| GPI O 12/ PA_DP_PWRDN BYP2  GPI O_13/ PB_DP_PWRDN BYP2| F3 TBT B _DP_PWRDN oo 2 =2 e POSESSOR AGREES TG THE. FGLLOW NG
757 gy DP_TBTSNKL AUXCH C N C2839 |z DP_TBTSNK1 AUXCH N . 7 For unused . . R e SaCVENT LN CONFI DENCE 28 OF 118
0. 1UF | ' I8 &Y, unused port, pu CONFI G1, CONFI G2, LSRX, HPD and CIO SEL low (10k). All other port signals can be NC 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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U2950

Part TPS22920 .
Part |TPS229% | 1,05V TBT "CIO' Switch
yp Internal switch not functional on RR
R(on) 8 nthm Typ
@1.05V |11.5 ntChm Max — PP1VO5_TBT pavE TETLC
Max Current = 4A (85Q U2940 e e 0 28 20 10
D OM T_TABLE ( ) TPS22920 N
P1hv05 T%&%Dv GLo U2800 J10 - Ptvosgig%&%é AL &P a2 I1?020S|3<45
M Ej; Gl2 J12 h B2
Mc“% ouT v
C2900i02901 1| C2902: C2903: C2904 : 02905i029 l A EN AL O O°F a1l C29301) C29311 C2932: 12%‘%& A EDP ) & o
1. 0uE 1o\ - "I oW —— 1. 0UF —— 1.0UF —— "1.0UF 1. 02 f; 700 mA EDP GL6 SYM3 OF 2 L10 1.0\ —— "1.0UF —— 1.0UF CRI Tl CAL 2201
GXS\FZ)Z GXS\F\/‘)Z GXS\F\/‘)Z GXS\F\/‘)Z % gf 2 GXS\F\/‘)Z e \F\/‘)Z GL8 MLL GXS\F\/‘)Z GXS\F\/‘)Z 5 \F\/‘)Z 02 TBT_EN CI O PVR
0201°1 0201°1 0201°1 0201°1 0201°F 0201°1 0208°F Hio CRI TI CAL NLO 0201°1 0201°1 0208°F G\D a
- o i = 1 C2940 oo RLGsvK-
J_ Ji8 P11 1 — UF —
= K15 VCCLPO_CI d [prs = 2 >
K17 R10 0201- —|
K19 R14 L
K7 | vecipo_rov_pecap T11 i S
L16 T15 =
MLO u10 82 72 70 7
P10 o14 ~ppRiBRGEE PPV SO
T19 V11
uis .
Vis g o1 SVR input to RR - 1100 mA EDP
V17 E2 = 28
iz > TI POC input to RR - 150 mA EDP 945
VoC3P3| - Pul | -up (S0) on PCH page %\BL VK- 7
W4 N4 Isolated to reduce noise from SVR 06
2o _PP1VOS5_TBT
— 8
VOLTAGE=T. 05V K9 1920 28 20 70 —PP3V3_S4 TBT 2020 a0 46 70
ngol(g 1 ngol.‘é 1 L14 3.1 WEDJaI I-Port) )
. P . f— ML5 2.4 W(Single-Port
20% —— 20% SVR_VCC1PO
C 6.3Y 2 6.3Y 2 mL7 - 0 C29501 C2951 1 C2952 lC2953l EDP: 1.25 A
t 0208°F 02017 P17 - E 122%5 - LéF - PLACE_NEAR=C2953. 1: 1mm
V19 H7 3y 2 CERMEXBR 2 CER!XL CER!XLX X) CER!XLX X) ) -
CRI Tl CAL 1 7 020171 0402°1 02
L2920 = A4 VOC3P3_RDV_DECAP| [ L18 §W960
680NH- 30% 3. 6A- 35MOHM A6 ] SVR | ND N18 = 1
1900 mA EDP (VY Y\2 o PLVOSTET Sw B3|} " Rig = 1
NOSTUFF SM W0 PP3V3 TBTRDV PP3V3 TBT_F
29231 02922 1 C2921: 02920 BTGl REe-TRE e B8] sve s VNEREER W BHES: 38 W _ﬂg{m W
208 — b—— 20 — E CRI TI CAL iy 1C2980 |1 C2981 C29601 C29611
2\7’ 3] ] 3 a2 @0 25 mA EDP L T°0UF UF T oUF L T ol L
X5R- X5g, 8'5 X5, o1 X5R- D2920 pu— %'of %of . 2L§0/ pu— 2%
04, 0402+ 04, S 323 A24 G5 2 63V 2 63V 6.3% 2 6.3% 2
NSR1020MAR2T1G AA14 (€3] 0301- 1 0301- 1 0201-1 0201-1
J,— AA20 21 4 4
AA22 H23
J45 | npl emrentation: 4 X 10uF AAB 14 = =
X425 | npl enentati on: 3 X 20uF = ABL1 16
AB17 J20
AC10 K13
AC12 K21
AC14 K23
AC16 o L12
AC18 6 L20
AC20 M3
AC22 M1
ACA ve3
B ACB M
AC8 N12
PP3V3_S4 TBT
) NLG 70 46 30 29 28 T OVD OF TDI n L}
B7 || vss vss| [ 20 w24 % 15 o SMC_DELAYED_PWRGD TBT "POC' Power-up Reset
c1o P13
o 2 “pufifRHEE PPSV3 SO
Cl4 P23
CRI Tl CAL C2990
16 P9 R2995* 'R2990 R2992* © JLUF
cis Ri2 100K . 2L-FB4 L 100K 100K < T 0%
&) R16 1/ 200 [V} 3750w 1200 U2990 2 X35
20 R20 SYM_VER 3 MF VF TPS3895ADRY 4
201, * 2201 201, USON -
=2 T13 Push-pul | out put
4 T17 14 0 TD TBTPOCRST MR L 1 |ENABLE SENSE_ouT_4 TBT _PWR ON POC RST L oo 20
A T21 TBTPOCRST_SENSE 3 |SENSE ci. s TBTPOCRST_CT
C6 T23
GND
c8 T9 1
D21 UL2 C29951: 2R4299%1 N C2991 :
D23 ul6 330FE —— < Tu: 0. 0014 —
18 B 1720w 58v B
m o 0208 2201 X7R- M
F11 V21
V23 -
e v Vth = 2. 508V nom nal Del ay = 4.04ns nom nal
F17 Y11 =
F19 Y13
F21 Y15
F23 Y17
A F5 Y19 SYNC VASTER=129 RR SYNC DATE=01/ 14] 2013
F7 Y21 TTTCE
Fo v23 Thunderbolt Host (2 of 2
Y9 s |
= d} Appl e | nc <SCH_NUM=| D
S <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N IS THE
PROPRI ETARY P ERTY_OF APPI
THE POSESSOR AGREES TO THE FCLLON NG
| TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 29 OF 118
Il NOT TO REPRODUCE OR COPY I T
EDP current / power consunption figures copied from R68 schematic (Rev 2, dated October 28, 2012, not available on IBL). ':i/ ;‘E’[ ;?GF;FE\S/E&SEQVEEBU SHIT IN WHOLE OR PART
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8 7 6 5 4 3 2 1
Page Not es

Power aliases required by this page:

- =PPVI N_SW TBTBST (8-13V Boost | nput)
- =PP15V_TBT_REG (15V Boost Cutput)
Signal aliases required by this page:

( NONE)

BOM options provided by this page:

( NONE)

s 840908; Thunder bolt 15V Boost Regul at or

Vds(max): -30V

CRITICAL  \gs(max): +/ - 12V CRITI CAL
vgs(th): -1.4V
%%39%8 Rds(on): 46nChm @ 4.5V Vgs L3095
72 70 65 63 57 56 45 _PPBUS _G3H BGA ld(max): 3.7A @70C 3. 3UH 6. 5A
8- 13V Input » PPVI N_SW TBTBST 1YY\ 2 _, TBTBST BOOST
changes required | . . FNRESEW BHES: 357 Piveoss st TR RERCHBHER 55"
for = Y 3PSBP, SRR Abb el e SRR SRt e
" . 1 L
R3‘(1)7%9 1 C3080 300 BT
3 UF R3091: X5R- CERM 2 X5R- CERM 2 N
gw 15 o 0603 0603 CRI TI CAL
i T ¥ 200K - 5 =|olelxls
2 402 1/ 16W N R——
C , TBTBST PWREN DIV L Vaos = CRI Tl CAL ESS%%E’XF
<R1> w PWRDIS5
TBTBST _EN WLO 25 |EN UVLO snsi1|_6
R3081! Uu3090
330K LT3957 swz. 2 * NOTE: Change R3097 to XWB095 at PVT
%15\5{(} TBTBST_| NTVCC 28 || NTVCC QPN % )
2 Mok
= |_TBTBST PWREN L . TBTBST_VC 30 e > TBTBST VSRS
L 19 \C R3095!
005 TBTBST_RT 33 |rr 35 1 C3088 137K
mﬁ%ﬁé‘eﬁ% 36 —L I0PF %1%% —PPISV TBT ~  sia: o
SYM VER 2 TBTBST SS 32 |og 2 %EA <R43!?£2 Vout = 15.47V 5
RC ol 31 TBTBST EBX L[} C3095 Max Current = 2A7
33UF- 0. 060HM _
34 Isyne NO STUFF | TR Freq = 480KHz
o 'R3092 C3092 13093  R3094 1 C3094 1 C3089 R3096 8L BT
geCIOnd F:Erdneeded for - Z‘% 2K 2. 2%8@1__ -1 0. 0033UF 26. 71§ . (%)dés:.n‘": saD D - %‘E%OPF 15. %ti NO STUFE L
ual - por esi gns. 1/ 16w YT | TS R 1/ 16W T, 8% 7 > / ~ 1 1 1 1 1
240-2LF X5R: CERM 2 2 1B CERM ’VFZ;EEQ 2 GERM X5R RNENNE NEEEES z oM <i£4bb>2 CBPO%%:: f— ﬁl%g? f— @0%?& CBPO%%
<R2> GND_TBTBST_SGND X5R- CERM 2 2 23% ceru 2 S7% cERM X5R- CERM 2
WLO(falling) = 1.22 * (RL + R2) /| R2 %h@%—gﬁtﬁ?: 35" 0603 1206 0402 0603
WLO(rising) = WLQfalling) + (2uA * R1) SO SGND short ot g - ~
WLO = 4.55V (falling), 4.95 (rising) QD i nsi de package, Vout = 1.6V (1 + Ra / Rb) PLACE_SIDE=BOTTOM | PLACE_SI DE=TOP
no XW necessar y.
B NOTE: M RROR C3096 and C3098
oo GA&BG WK 7
*—{ | sorses
o 'R3088
_| VER 3 330K
5%
" VLo
1S © G2 Max Vgs: 10V 5402
TBTBST_SHDN DI V
'R3087
330K
5%
1/ 16W
ME- LF
2402

BATLOW | sol ati on

PP3V3_S4 _TBT 25 46 0
A D'\muzzmuol‘e'rzm-s - SYNC MASTER=CLEAN X305 SYNC DATE=06/24/201
2

SYM VER 3

Pul | -up on RR page " i
43 a1 12 PM BATLOW L a KT 0 TBT BATLOW L oD 0 T under bOI t I\/bb' I e SUEgEOI’ tJ
@—:{ “ [L—=_TBT BATLONL s <SCH _NUMs| D
o d} Appl e Inc. =
® <E4LABEL>

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

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 30 OF 118
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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7

3V/ HV Power MJUX
V3P3 nust be S4 to support
wake from Thunderbolt devices. PP3V3 S4 TBTA
wBEEUE PPSVS S5 Noni nal M n Max
RTI IV3P3  1100mA 1030mA 1200mA
l C3280 1 13281 IHVSO  890mA  830mA  930nA (assumes 15V, 12Wmi ni num) C3 20 1
C{’ 2L§E - L g iUF IHVS3  890mA  830mMA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W E:: ®| S GNAL_MODEL=TBT MUX
201 T, I stgé 2 VDD
oggEY-i'Agﬁz or oyt 2 [2 %ﬁc&w PP3V3 S4 TBTAPVR ., G\D_val D=TRUE CRLT| CAL
D s A8 603 0201 10 Fracl 18 ] TR, Both C s) U3220
20] vara NeEKSVEGTH=0. C32(770 NS = GB1L05024
70 22 30 _PPLSV_TBT ) a( 12 PSSR, 24 TEIOPVR » 7o o TBL A DZR Hel> 0. 47UF [ G730 » TBT_A D2R C N<1> 7 e o ena 15 TBT A OO SEL am=
15. 75V Max s W ETER) Va\masiig 707 20 QO C3276 1|2 .~ TBT_A _D2R C P<1> 8 |rg+ AUXI O EN 24_TBTDP_AUXI O EN s =
TR ] C3285: [1C3286 [1C3211 = A TR op_pc 6 TBT A_DP_PVRDN bz
3215 __C32U}l:0 CRI TI CAL 0.1UF —— - JOUF ~ —— 0 1UF DP TBTPA AUXCH C N —C3230 1 1» DP_TBTPA_AUXCH N 1 |aux-
T = oiB210 XBREE 2 ol xor |2 %g D A e e 0. 1UF |}< g . DP_TBTPA_AUXCH_P 2 s 1Py A0 | 23 TBT_A_D2RL_AUXDDC N o -
X5R- CERM 2 2 X8R RN 201 402 202 79 28 By C3231 1 (1PD) AUXI O+ 22 TBT_A D2R1_AUXDDC P ; 4
16 |ENHVU FAULT. 0. 1UF X5R. SRy s2¢gry—DP_TBTPA_DDC DATA 4 |pbc_DAT TBT: RX_1
. . DP_TBTPA K 5 lbbc_cLk
57 56 55 52 [T S4_PWR EN 5 |eNn | SET_v3P3 8 TBTAPWRSW | SET_V3P3 >
w 2 > TBL_A_HV_EN 11 |y en ISeT_sq 10| TBTAPWRSW | SET_S0 » @om—IBT_A CONFI GL_BUF 16 |ca pETOUT  cA DET| 18 TBT A CONFIGL RC a
o PMSLP S8 R L | 17]s | seT 599 TBTAPVRSW | SET_S3 _ o DP TBTPA M. C P<1> C30232%U1F I'%E‘E‘%Y_‘ » DP_TBTPA_M__P<1> 11 |ppe
an TR TBT%Sll%’l 17?3‘“5":{-1'315\’ 'Ra2 o o DP_TBTPA M_C Nel>_ 3%43% | & o DP_TBTPA M._N<1> 10 |op. ol 19 DP A LSX M P<i>  un
N P Y P tav. see TBK S 5 22.6K 36 0. 22UF I38% B3¢ TBT A LSTX 1 ok (1py  DPMO[ZE DPALSXM Nel> .
elow =9 3% Sow ‘éow 3 TBT_A_LSRX 15 o (1 pD) TBT: LSX_A R2P/ P2R (P/ N)
201, 2201 22 o
TBTA ET R <RV3P3> 12 17
TBTAPWRSW | SET_SO_R 20 ¢oom} DP_TBTPA_HPD HPDOUT HP TBT A HPD .
- - G\ND_THVPAD
TBT%Slls,o\,/l 1%'2_'\1/_'4'315\/ Single-fault protection ool ©
55 6K 25 BK requires two R's per HV ofw
'21% 1%2' I SET_Sx wi th CD3210.
e ow Single R on | SET_V3P3 OK.
2 =
<RHVS3> <RH\/SO> ILIM= 40000 / RISET -
C 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 R3210, R3213 TBTHV: P12V
118380145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3211, R3214 TBTHV: P12V
. CRTL S Thunder bol t Connector A
Nom nal Mn Max FERR- 120- OHM 3A
I HVSO/ S3  1120mA  1090mA  1170mA ( 12W ni ni num) - 120-
L 1 (YYY 2 PP3V3RHV S4 TBTAPVR F
0603 N DTH=0.
K TBTACONN 1_C
%:302109 o AeEV R312201 NEGK W BIFE GND_VO D=TRUE
: gé%z__ TBTACONN 20 RC 1 2 A V(0- 18. 9V) C32051
XTR- Gy NESKW DTH=O oM 0. Olké%
1 C321(L)JF]:_ v X5R- cEE 2 G\D_VO D=TRUE
GND_VOl D=TRUE ST 3}{ . CRI Tl CAL c32 %otlh Cs)
Beth G ) 0462 TBT Dir  DP Dir pPDr TBT. DI . TBT A RPD P<0> 6-220F| 3z FyIBL A R2D C P<0>
» = BT A D2R B<0> S Hamgn N W - - alalslolol L - & . TBT A RD NO> 271 e TBT A R2D C N<0> gy o
0 2 @ TBT_A_D2R_N<0> C3275 1> » TBT_A DzeljD(\:lar\i?;E — - - R < - - o 22081
0. 47UF ! CERW XBR T 7R3291‘||'<1 1|§§295 TBT: RX_O / 3HI LLZEOPO GND_ VO D=TRUE 1%\‘%507TTRLE
1/ 280 oow MDP-J4 470K
B2 | o F-RT-T EOA
201, 2201 B4 HPD M 20W
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECT| ON=TRUE 5o [O GOVl GL v 5201
B | B8 O CONFI & —
o a2
79 25 [T DP_TBTPA M__C P<3> C30272§U}: I—%g'zrﬁy—\ . DP_TBTPA M__P<3> P - B10 | 5 \i LANE3P M_LANEIP o | B9 - - DP_A LSX M._P<1> , 4
72 myDP_TBTPA M._C N<3> (357§ 1 || 5 » DP_TBTPA_M__N<3> — - B12 [ i anesn M_LANELN o] B1l - - DP_A LSX M_N<1> ., 5
B14 — B13
0. 22UF | T TR 8231 TBT: Unused | ETH v LAﬁ;gig oie TBT: LSX_R2P/ P2R (P/N)
B18 C M._LANE2N B17
520 g ’ng;ﬁ‘;“ RHURNg B1o
- ORT GND_VQl D=TRUE
SHPE D PIBNS J (7Bot h C s)
> C32
NN g 4” 22UF TBT_A R2D C P<1> 6 70
0|00 |6 BB |5 - o TBT A R2D P<1> 5731 TBT_A_R2D C N<1> mmues
- - » TBT_A R2D N<1> 6 22UF 5
= = . A
om _TBT_A D2R1_AUXDDC P - 514-0876 = TBT: TX_1 GND_VO D=TRUE | GND_VOI D=TRUE
on _TBT_A D2RL_AUXDDC N - 'R3273
h 470K
TBT: RX_1 05%‘”
» _TBT_A_HPD . ¥
2
2 _IBT A CONFIGL_RC JiC3202 DP Source mnust pull
1UF down HPD input with 1 .
« oy TBT_A_CONEI G2_RC 2 %}ZQCE O e hok (bovgpay v 470k R's for ESD protection
CERM t o 100K (DPv1l. 1a). on AC-coupl ed signal s.
R3252!| |'R3251 32941 |1C3205 |'R3241 | %0 ( ) 4 P g
1’0\/4 %‘M 330PE —— ——= 330PF %‘%OK = Si nk HPD r ange:
1/2 20W T T2 18 20W - L
s : HE 2 1o %1 High: 2.0 - 5.0V
A 2 2 0201 0201 2 Low O - 0.8V -
SYNC_VASTER-CLEAN X305 SYNC_DATE=06] 247 201
1 Thunderbol t Connector A
d} Appl e | nc. SCH "NUM>
S <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED }-EREI N IS THE
PROPRI ETARY P ERTY_OF APPL
THE POSESSOR AGREES TO THE FCLLONI\G
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 32 OF 118
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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7

V3P3 nust be S4 to support

21212195 _PP3V3_ S5
R

3V/ HV Power

wake from Thunderbolt devices.

MUX

@ Nomi nal M n Max
CRI TI 1'V3P3 1100mA 1030mA 1200nmA
Cc33 l C:3380 1 1C3381 I HVSO 890MmA 830MA 930mA (assunes 15V, 12Wmi ni num
10 2L§E £ 1 o,lUF I HVS3 890MA 830MA 930mA (assunmes 3S, 9-12.6V, 7.5-11.7W
by —— ——
o o YT T W v s e
19 18 :
D o vap3oUT] RECKSWBTHEO:
70 31 50 _PP1SV_TBT | 12 PP3V3RHV_S4 TBTBPWR
6 14 — .
15. 75V Max . 7w onlae J VOLTAGE=T5V
1 1 1
C33151 [1C3310 ormica | G382 18386 [tC3311
PR L | TR T
Y5Re 8&5*'\3"/)2 B %8\5{ cosz%z%mep X5R- LRI T Rl X5R s
16 |ENHVU FAULTZ| 4 |
57 56 55 51 [T S4_PWR EN 5 |eNn | SET_v3P3 8 TBTBPWRSW | SET_V3P3
5 2 y—1BT_B HV_EN 11 v EN | SET_sq 10 TBTBPWRSW | SET_S0
o7 45 51 [T PM SLP_S3 R L 17 |so | SET_S3 9 TBTBPWRSW | SET_S3
D I TBTHV: P15V TBTHV: P15V
DR 12v: see R3310Y |'R3311 1R331
B K T ) S 'bl .GL( 202.6K 3 5K
ELOW ) 200 ow ‘éow
201, 2201 52
TBTB ET R <RV3P3>
TBTBPWRSW | SET_SO0_R
TBT%gllss\,/l 1%5'\]/:4'315\/ Single-fault protection
55 6K 25 8K requires two R's per HV
1/'21% 1%2'0W I SET_Sx wi th CD3210.
£ Single R on | SET_V3P3 K.
2
<RHVS3> <RH\/SO> ILIM= 40000 / RISET
C For 12V systens:
PART NUMBER qQry 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, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3311, R3314 TBTHV: P12V
Nomi nal M n Max
I HVS0/ S3  1120mA 1090mA 1170mA (12W m ni nmum)
Gagp
i
R- gé V2
402

GND_VO D=TRUE

TBT_B _D2R N<1>

79 28 (T}

TBT_B _D2R P<1>

79 28 (T}

79 28

79 28

il

79 28 (TR

DP_TBTPB M._C P<1>

DP_TBTPB M._C N<i1>

79 28 [T

» _PP3V3_S4_TBTBPWR

0. 47UF! IR ek

a3
DP_TBTPB AUXCH C N lWh}(g%g

DP_TBTPB_AUXCH C P

311

%”’EE"’TM_I

P
1 2
0. 22UF! | 55k 3201

C3320 1
0/_: ®| S| GNAL_MODEL=TBT_MUX
X5R- 8%0\1/)2 VDD
CRI T| CAL
uU3320
= CBTL05024
HVQFN2 e}
2 TBT B D2R C N<1> 7 e T8 ENA 15 TBT B Cl O SEL am
» TBT B D2R C P<1> 8 |+ AUXI O EN_24__TBTDP_AUXI O EN o o
pp_pD 6 TBT B _DP PWRDN am =
» DP_TBTPB _AUXCH N 1 [aux-
» DP_TBTPB_AUXCH P 2 |Aux+ (1PY) AUXIO-| 23 TBT_B_D2R1_AUXDDC 32 79
(1PD) AUXI O+ 22 TBT B D2R1_AUXDDC P ;4o
R %E%\f 33 DP_TBTPB DDC DATA 4 _|DDC_DAT TBT: RX_ 1
33 DP_TBTPB K 5 |bbc_cLk
20 ¢om} TBT_B_CONFI G1_BUF 16 |ca DETOUT cA DET|.18 _TBT B CONFI GL_RC -
- DP_TBTPB M._P<1> 11 [ppy
79 0 |pp.
DP_TBTPB_M._N<1> 10 [pp oMo 19 DP B LSX M_P<1> o
20
b TBT_B LSTX 14 listx (1py MO ?;T'.B I[?f( 'XLR';;};ZR B
= go—IBT_B_LSRX 13 | srx (1 PD) : A (PIN)
2 qm—DP_TBTPB HPD 12 |ypoout Weo 17 _TBT B _HPD »
GND_THVPAD

Thunder bolt Connector B

TBTBCONN 1 C

preseigclian

GND_VO D=TRUE

(0-18.9V) C33051
0. 01Lé5
2
X5R- &Y
DP Dir TBT Dir

» TBT_B_R2D P<0>

GND_VOI D=TRUE
Bot h C‘ s)

2 TBT_B_R2D N<O0>

C3371 1

0. 22UF!

TBT_B R2D C P<0>

28 79

TBT_B R2D C N<O> am e

C303 22Ut: XZSCR E 81

GND_VO D=TRUE | GND_VO D=TRUE

DP B LSX M._P<1> ,, 4,

1 8 4

+t

DP_ B LSX M._N<1> ,, 4

TBT: LSX_R2P/ P2R (P/ N)

= —— no
> 3 er CRI TI CAL
Beth G ) 0402 TBT Dir  DP Dir 1
TBT B _D2R P<0> ,—'W » TBT_B D2R C P<0>
7 20 T} 0. 47UF NN T s - bl
79 28 (OO} TBT B D2R N<O> C3375 1 by s TBT B D2R C N<O> - - B3BBG =
0. 47U0F | N ERGRT G“D—‘%D;&ﬁ 1‘3%%%?“ TBT: RX_ O / STED PIRS
L 33200
1/ 23W ow o
201, 2201 5 o o F-RT-TH a0 o
NO_XNET_CONNECTI ONSTRUE NO_XNET_CONNECTI ON=TRUE Ao O CONFIGL M-_LANEOP o
B | e [0 CaFi@  M_LANEONG
2 O GN\D2 GNDL o
7 20 oy DP_TBTPB M._C P<3> C30372§U}: W » DP_TBTPB M._P<3> Py - ALO |~ M LANE3P M_LANELP
2 DP_TBTPB M_C N<3> 337§ 1 (5 » DP_TBTPB M _N<3> -— - 2216 L anean M_LAEIN G
'—| I‘ZW_WV_' ; . O GND4 o
0. 22UF ! I g8% 828Y TBT: Unused | A6 | 5 aux P ML_LANEZP o
AL8 | 5 aux_cHN ML_LANE2N o
A20 | 5 pp puR RETURN
PORT A
SHI ELD _PI NS }
i ish (=]
35|53 |3|315|8
o5 _TBT_B_D2R1_AUXDDC P 514-0876 =

2 _1BT_B HPD

79 32

TBT_B _D2R1_AUXDDC N

1 8 4

TBT: RX_1

» _1BT_B _CONFI GL_RC

2 (M} TBT_B_CONFI &2 _RC

R3352 ['R3351 33941 [1¢3395 |
% 50y 330PF —— ——= 330PF
1 zﬁx\/ 20w 8% S 160
2015 2201 036k 8561 2

DP Source nust pull
down HPD input with

great er

t han or

equal

to 100K (DPvi. 1a).

Si nk HPD range:

Hi gh:

Low: 0 -

2.0 -
0.8V

5.0V

2 TBT_B_R2D P<1>

GND_VOI D=TRUE
C‘ s)

1 8 4

e

0 TBT_B _R2D N<1>

(7Bot h
C33

0. 22UF

73 1

TBT: TX_1

470k R's for

0. 22UF

on AC-coupl ed signals.

SYNC MASTER=CLEAN X305

P<1>

28 79

GND_VO D=TRUE | GND_VO D=TRUE

ESD protection

TBT B R2D C N<1> am e

SYNC DATE=06/24/ 201

Thunder bol t

Connect or

d} Appl e I nc.
®

D20y

IV ALL RI GHTS RESERVED

NOTI CE OF PROPRI ETARY PROPERTY:
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DDC Cr ossbar

Only necessary on dual -port hosts.
hosts alias TBTPA _DDC to TBTSNKO_DDC.

On singl e-port
NEVEI

R SEND AUXCH THROUGH CROSSBAR!

'‘R3454
2. 2K
1%

1/ 20W
V3
5201

2.2k pull-ups are required by PCH
to indicate active display interface.

DP++ spec viol ation, should renove!

DP_TBTSNK1_DDC CLK am e n

DP_TBTSNK1_DDC DATA e

DP_TBTSNKO_DDC CLK am e »

DP_TBTSNKO_DDC DATA o

- oy TBT_DDC XBAR EN L |

Second TBT

a2 20 (TR TBT_B HV_EN

Port HV Boost

TBTBST_PWREN L

o B ol

SOT563
VER 3

2[G" skt

el EEREy PPAVE SO SI GNAL_MODEL=DDC_XBAR_MUX
b 1. C3480 1
R3400" LR R3452
100K 8 — 20% o
1% s 2 Eohm 1/ 20w
Wby U3400 2%
2
» cmDP_TBTPA_DDC CLK 1| ae ORVTHCAL rarL] 20 1200 1200
w.ca>_DP_TBTPA_DDC DATA 2 na oural- [ 19 2B, 2,
QUTAO+| 18
outpao- | 17
14 SAl SA 15
10 [ eng
« oy DP_TBTPB DDC CLK 3 | net outBL+] 6
«cgr>_DP_TBTPB_DDC DATA e QUTBL-
ouTBO+| 8
outgo- | 2
TBT_DDC XBAR EN 12 |gg) % seo 11
8 =
ola SAI/SBI = 1: INA == OUTAO, INB == ouTBo ‘| &
I; SAI/SBI = 0: INA == OUTBO, |INB == OUTAO
= =
S 4

Enabl e

30

SYNC MASTER=J15 REFERENCE

SYNC DATE=11/16/201

TTILE

DDC Cr ossbar

d} Appl e I nc.
®

TR E—
<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
11 NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
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P45/

PART NUMBER DESCRI PTI ON

REFERENCE DES CRI Tl CAL

BOM OPTI ON

117S0201

RES, 00HM 0201

L35[70, L3571, L3573, LB574

C3531
1YY Y L2 . PCEAP RDPI_P L PCl E_AP_R2D C P
10% 16V 0402 X7R- CERM 15550367
0. 6N/ - 0'015'8‘# 0.85A PLA(IJ\EER:JSEDl 5:2. 540 L3504
NOSTUFEE FERR- 120- OHM 3A
1 3570 NOSTUFF 14 PEAC
15Uk 1C3571 2z PP3V3 W AN 1(YYY L2 ,PP3V3a WAN F s ar
D 5 18% o UF NERECKW, BTHED. 3 0603 N =0, 28"
2 32¥ cepu zg NeRzVSy 0 2 mm NeERS L PTH=0. 25 mm
835 1;°°fﬂw C35221 C35211
0. 1#30/—: 0. 1%1.@5 f—
L3571 J_ C3530 Fuace ez 12 sawCERY 2 OB 2| reaceresmessson 12 saw
1 (YYY\2 =.POLE AP REDPI N _1||20 1LEPCLE AP R2D C N s 3.3V TI W.LAN Switch
10% 16V 0402 X7R- CERM
FlL_EVENT dem «: = 2 0. 6N/ - 0. 1NH 0. 85A LAcE nEAR 23501, 4.2, S0 Par t TPS22924C T
1 C3517—%FF OM T_TABLE C3;;J';F Type Load Switch =
1
oA UF Lo rUF R(on) 18.5 nthm Typ
2 % . CERM - 1 @2.5vV |25.8 nOhm Max W.AN_SW TI
5361 2 $8K. cerm U3550
CURRENT SENSE TPS22924
T TABLE o PP3V3 WAN R AL P a2 PP3V3_S5 1 1s 17 1 10 2
L3873 R Tt e Mo [
1Y L2 PCl E_AP_D2R P oo = 7 VOLTAGE=3. 3V CRI TI CAL
.2 POLE AP R2D P C% 9||‘-1+/ 0. 1NH-0 85A Jigg%? Max Current = 2A (85C) . @ PM W AN_EN gy o0 a1 o7
[+ » PO E_AP_R2D N L ogte TR -
p gg NOSTUFF p gg 0
CRI TI CAL —|— 6; R L 74 T 826 ] 1
&3;% 3o L 3.3V SIL WAN Switch
SS| 2 Dl = PCIE AP D2R 13 77 PP3V3 S5
F-RT-S NOSTUEF Par t SLCEAP1443V HURE B
C)” 1d§§?g” O i+ - 85A 1 C3577 T Load Swi tch
C oA O T_TABLE O 1UF ype oa ¢ W.AN_SW S| L
pul > i(g/ NOSTUF > i(g/ R(on) 17 nChm Typ VDD
ol v POLE_AP_D2R Al _P T 0 T 6261 =R @2 5V 19 nohm Max sL(lEJBaAl53154];13V
3 1 PO E_AP_D2R_PI
g ) - I3Té&L J:‘ I RP(R-I- PM W.AN CAP 7 |cap TOFN 3
ot - °0- O 0. ey (2% VAN RN SLE i v _PMWANEN 2 |q CRITICAL |5 PP3V3_ WAN R ...,
g 7 - s » POLE_CLKI00M AP_CONN N 1YY Y L4 PClE CLKIOOM AP_N ame 4700@% an
8 —_—
O = —_— 2 |
20
ot 2 » PO E_CLK100M AP_CONN P 2 (Y'Y Y3 _PClE CLKIOOM AP_P am e ! l
o - L +
O 1 -y PLACE_NEAR=J3501. 7: 2. 54MM = =
2
o BLUETOOTH L
° T 39 41 43 72
o - POE WAKE L qoomy oz oo 72 7 womsmepwpne PP3VE SA NOLXNET_CONNECTI ON=TRUE
o pe BRRU p 510
o > 2D2L
T % USB BT CONN N 1C3510  brigoetk S
ol -— 1 » USB BT_CONN P . — °°%/UF .
ol - PP3\|§§&§3RS4 BT _F L3505 - 2 B o
_Ozo A=3-£" 322”*”1 PP3V3_S4 £ VN w55
t 30 ERR. 120- O 1. 5A pamammmren 2. wla | USB BT WAKEN
21 ooo UFF 0- OHM 1. 5 U3510 . .
Oo— > ig’ R 0402-LF . P 3USTBQ1F(’J\‘2EZLE Supervi sor & CLKREQ # |sol ati on
546> SEAzser pee e Dl 7 USB BT P v [IR3512
51651016 | CRITICAL 16 USB BT N oy e o 15K Delay = 130 ms +/ - 20%
= 20w
B 72 a8 a7 42 26 20 PM SLP L 10lse e 8 | L1 PP3V3_W.AN_F s « PP3V3_S5 o iz g e
GN\D
SI GNAL_MODEL=MQJO_MJX_USBONLY © = 'R3553 1R3554 T CRITICAL
100K 30K Vo 1 C3540
ew } Aew U3540 % AUF
i SEL | QUTPUT A st SLGAAPO41V S 18
L USB_BT_VAKE P3VBW AN VMN__ . TN 05
H USB_BT ; 1
» AP_RESET_CONN_L B
R |3 AP_RESET_L
EN 6 PM W AN _EN
» AP_CLKREQ Q L .
'R3555
100K
%lsw
SLF

NOTE: Stuff non-zero value for

R3557 to see whi

ch end is driving | ow

am

34 41 67

11 18

SYNC _DATE=01/15/2014

ISYNC MASTER=CLEAN X305
X87 CONNECTOR

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N IS THE
PROPRI ETARY PROPERTY OF APPLI
THE POSESSOR AGREES TO THE FCLLCW NG
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FOR DESENSE | MPROVEMENT

OOB | sol ati on
_1C3P7F22 _1C3723 lC372 . PP3V3 SOSW SSD
T - C0G
F E@ymmm ’ @ymmm  Bgsspmons m
1 o
PLACE_NEAR=J3700. 1: 3nm = I )0( R CERM
CE|3T7| 8/6L CRI Tl CAL 1
C1C308 -
FERR- 26- CHM 6A "isbrast” o 2 SMC_OOB1 R2D L "
PP3V3 SOSW SSD FLT 413710
—y . T 08 1
VOLTAGE=3. 3V Ne
W T:
ORI T CAL 100K =1
= NEAR=L3700. 1: 1nm 33700 1/ 20W
SSD- Gs3 Wi, =puBiBEERR-ERSVS SO
o va b F-RT-SM enp vo b
) BYPASS=U3711: : 5
o ore 719"
2|5 ol52 SMC_OOB1_R2D CONN L TR
3 51 SMC_OOB1_D2R CONN L }Lé%)
4 0 © XSR-SERM
0 — )
515 o420 SSD PCIE SEL_L oD 0 CRI Tl CAL
. 615 ol2 SSD_DEVSLP am o 5 7aLveicos
w2 BERUTE PP3V3_S0 715 olee SMC PWRFALL WARN L s 2
o eew SSD RESET_CONN L 815 ol SSD_PWR FET_EN ‘ am =5 e @
SD_MEG RSVD 9o ]
e BOLE SSD FoD C ede (3710 I‘%Ugi%%m e 19 8 ot
0. 22U s PCIE _SSD R2D N<3>| [TRUELL | o 45TRUE| PCI E_SSD D2R N<3> oo s s
s o PCLE_SSD ReD C P<3> C3711 1 2 D VODTRE . » PCLE_SSD R2D P<3>| trel2 | J 514471 PCIE_SSD D2R P<3> mpnsn R3701:
0. 22U : 13 43 100K =
s s PCIE SSD R2D C N<2> C3712 1 |2 G\D VOl D=TRUE s PCIE_SSD R2D N<2> | [TRUEL4 8 g 421Re] PCIE SSD D2R N<2> iy svs 1/ 250
22U [ 20% & 3VXeS CERM 0201 s PCIE SSD ReD P<2>[ lrels | ol4ltreg PCIE SSD D2R P<2>  eianss zgfﬁ
s PCl E_SSD R2D C P<2> C3713 112 a\D yo DoTRUE 165 o]
0. 22U L
e Lk S 1w Gy (3714 I‘%Ugi%%m 1o ot
0. 22U o5 g s PCIE _SSD R2D N<1> | [rrueis [ § 38Tl POIE SSD D2R Nel> ooy siivs
s PCIE SSD R2D C P<1> C3715 1 ||2 awn vaD=TRUE s PCE_SSD R2D P<1> | [TRUE19 371rRUE PCIE SSD D2R P<1> I
0. 22Ut [ 20% 6. 3VX6S- CERM 0201 20 8 8 36 jiesng
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NOTE: Unused pins have "SMC_Pxx" nanes. Unused
pins designed as outputs can be left floating,
those designated as inputs require pull-ups
L5001
575 50 4 43 42 39 33 35 19 PPBVA2 GBH 30-OHM 1. 7A
o 1 2 PP3V3 S5 S VDDA
0402 — =
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7 % LPC FRAVE L > D12l PCOFRAVE" Al Nos| A3 SMC_PBUS_VSENSE w5 « SMCXTAL o Vising 2 ey PPOV3 S5 AVREE SMC
2 [ SMC_LRESET L - CL3LPORESET* Al Nos|_B4 SMC_SSD_| SENSE i a0 K12 |\ear " XWp000
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AlNL2| C1 - SMC_LCDPANEL | SENSE am = v F10 | | vop Do
w172 7108 a8 40 7@y OVBUS SMC 0 SO SCL (0 qug El0fi2c0sCL Al NL3[ 2 SMC_OTHERSV_HI _| SENSE 43 a5 37 =3
o172 71 08 a8 40 7@y OVBUS SMC 0 _SO_SDA (o g D3 li2c0SDA AN BL o, 0 SMC CPUIMINISENSE =~ amgase 39 o 1C5020 [1C5021
nawu@y SMBUS SMC 1 SO SCL (o) g Ml2csa AN B2 g NC_SMC_ADC15 am - 310 F5 == QP 1VUF — 1
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72 soq@y SVBUS SMC 2 S3 SCL (0 gug Mli2csa ANTLCL o, 0 SMC LCDBKLT ISENSE =~~~ amaw PP1V2 S5 SNVC VDDC e a\D 55 0201
C o172 40 0@y OMBUS SMC 2 S3 SDA () g MBli2c2sDA Anigl HL g NC SMC ADC18 am : : (R RIET 25 J6 I8
o gy NC_SVBUS SMC 3 SCL g L8li2c3sa AN 2 g SNC PCH CORE ISENSE _____rmiun Ji05013 05014 |1 C5015 |1 C5016 |1 cs017 MTEERGID E) .. EC
o s @y NG SMBUS SMC 3 SDA (D) gy K81 2C35DA ANOL BT g SMC S2 | SENSE am s 47 UE UE —L— Ur —— Ur —— UFE D6 K11
w@>—NC SMBUS SMC 4 ASE SCL () qugp Nli2csascL AN AT o,  SMCTPAD VSENSE A 0%, - 0:{3\,0 - 0:{3\,0 = L%, T 10%,
5D NC SMBUS SMC 4 ASF SDA (o =0 M || 2casDA Al N22|_B8 - SMC X87 | SENSE am @ o —F SE X5R 2 SR X5R 2 SR X5R 2 SR X5R 2 SR X5R 1
o172 57 50 aag@rySVBUS SMC S GB SCL (o) qugpMi2cssa AN3| B g SMC TBT | SENSE am =
81 72 57 56 aaMﬂm—“—’\sl 2C5SDA J_
- K2 - CPU_PROCHOT L I 6 42 58 75 =
0 QI SMC _FAN O_CTL =11 [PVB/ FANOPWD co+ KL - SMC _VCCI O CPU DI V2 ,,
a0 SMC_FAN O_TACH - L13 |PMr/ FANOTACHO ci-| L2 - SMC _S5_PWRGD VIN ..
0 ) SMC FAN 1_CTL ; AC1121 PK6/ FANOPWWL PCs/ C1+ L1 - SPI _DESCRI PTOR OVERRI DE_L oD 0
40 SMC _FAN 1_TACH - PK7/ FANOTACHL ~ T3CCPL/ P35/ C2-| C5 g CPU_CATERR L s
% SMC_TOPBLK_SWP_L o |PN2/ FANOPWR  T3CCPO/ PI4/ G2+ D5 g CPU THRMIRI P_3V3 % Ji%j’p()lo A E’E’FOllJi%j’FOlz
TP _SMC MPMB_LED CHG o D10 IpNg/ FANOTACH? 5 ég/ T ég/ 5 ég/ —
SSI 0CLK/ PA2| M2 - SMC_PM &_EN oo 42 61 67 T4¥ 4¥ T4¥
o SMC_SYS_KBDLED L11 IpNg/ FANOPVWWB SSIOFSS/ PA3[ M8 g PM_DSW PWRGD oo 2 72 7 .
e SMC_ACTUATOR DI SABLE L o— N2 |ons/ FANOTACHS SSI ORX/ PA4l_L4 > SMC DELAYED PWRGD OO 10 29 30 42 J_
w@—NC_SYS_TDM ONEW RE o= 1 [PN6/ FANOPWW SSIOTX PASL NL g SMC_PROCHOT o =
56, SYS ONEW RE ML IpN7/ FANOTACHA
s D NC HI SI DE | SENSE_OC N J4 |PH2/ FANOPWG ULR/ Bl F11 o SMC_DEBUGPRT_RX L qam s 2 7
= (Oom SMC_PCH SUSACK L - J2 |PH3/ FANOTACHS uT Pl ELL g SMC _DEBUGPRT_TX_L oo 38 42 76
ToccPo/ Pe6|F4 - NC SMC SYS_LED oo
2@ CPU PECI _R -~ C4 |PECI ORX ToccPi/ PB7|_F3 @=p—( D NC SYS GFX _THROTTLE L D
w2 ) SMC PECI L - 6 |PECI 0TX
SsI 1RX/ PFO_M - SPI _SMC M SO a5
a2 Bl L_BUTT: L ML3 |pPO/ | RQL16 SSI1TX/ PF1| N9 - SPI _SMC_MOSI oo 0 77
B » r—SMC DP_HPD L - L12 Ipp1/ | RQLLT7 ssi1cLK PRl L10 g SPI _SMC CLK o s 77
72 43 30 2 [y SMC PME_S4 WAKE L -0 lPP2/ 1 RQLLB Ssi1Fss/ PR3 K10 g SPI_SMC CS L o s
w2 42 20 20 [rEy—SMC PVE_S4_DARK L - 12 |PP3/ 1 RQLLY PFal L9 g S5_PWRGD am e o
wae@m-SMC S4 WAKESRCEN o 913 Ippa/ i RUI20 PF5| K9 e PM _PCH SYS_ PWROK a2
NCX2{PP5/ | RQL21
romp—oMe ACTUATORENL 5  D8lepe/IRQL22 wroccro/Peal K7 g ~ SMC DEBUGPRT ENL ey
72 43 42 30 [rRy—SMC_LI D - K6 |pp7/ 1 RQL23 WOCCPL/ PGBl L7 g  NC SYS GEX OVERTEMP ~ am«s
» r—SMS_PCH SUSWARN L - D4 IPQo/ | RQL24 Wr20CP0/ PHO| K3 g ALL_SYS PWRGD (O 16 19 58 67 72
o —SMB_INT_L - E4 IpQ1/ | RQL25 Wr2CcP1/ PHI| K4 g, SMC_THRMIRI P oo 2
57 56 43 42 @M&b.._ﬁwu RQ126
[y G3_PONERON L - NS IPQe/ | RQL27 WF3CCPo/ PH4| 33 - PM PWRBTN L oo 2 18 77
72072y PM SLP_S3 L - IPQi/ 1 RQL28 Wr3ccPL/ PHSL HA g () PM SYSRST L o 12 10 72 77
72 69 67 38 3 21 12 [ry—EM SLP_S4 L - PGB/ | RQL29 Wr4CcPo/ PHe|_H3 NC MEM EVENT_L a
o 12 M SLP_S5_ L - |PQe/ | RQL30 WIACCPL/ PHTL G4 g, SMC_ADAPTER _EN o +2 2
72 12 33 [T SMC _ONOFF_L - L6 |pq7/ 1 RQL31
T1CCPO/ PIO| 9 g SMC OOB1 _D2R L am =
- —SMC RX L -3 JURX T1ccp1/ Paa| B9 SMC OOB1_R2D L .
22 m SMC TX L - M JuoTx T20CP0/ PI2| A9 - NC IR RX OQUT_RC am
T2ccP1/ PI3L S8 > SMC _TPAD BOOST_ DI SABLE L oo 43 55
55 (T} SMC_PWRFAI L_WARN L - E13 |usBoDM
o7 31 OO} PM W AN _EN - E12 |JusBoDP wrsccp1/ Pve|_HL0 - PM BATLOW L [y 12 20 42
NOTE: SMS Interrupt can be active high or Iow rename net accordingly
A If SMS interrupt is not used, pull up to SMC rail
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SMC Reset "Button",

Super vi sor

& AVREF Supply

o R5127 SMC12 PECI SUPPORT
#3 _pp3va2 GaH LANAZ PP3V42 GBH SMC_SPVSR
| o VAW RS
¢ 118w 1 CH127 VdReEsniate ™ . PP1V05_SO 10 14 15 17 18 42 62 67 70 72
k" 4 7UF R5100
T %%, 100K
2 S 59 CRI Tl CAL
35 NO STUFF /20w 130
D|3
B 2201 DNNSZ%LFBZl l;
DFN1006H4- 3
Mac Mni: 5V ™ SYM_VER 2 —
D Mobi l es: 3. 42V 0. 47UF V+ VIN
o3 U5110 s
CERM 3R VREF- 3. 3V- VDET- 3. 0V
DFN
59 [T—SMC TPAD RST L 3 MRL* (1PUSNOQ03049 RESET* |3 ¢ SMC RESET L D 1 50 57 72 -
SMC_ONOFF L
72 42 41 39 [OD—SL M2 (P PP3V3 S5 AVREF SMC 41 72 75 55 41 6@y CPU PROCHOT L
4 CRI Tl CAL 8 M N_LTNE_W DTH=0. 4 nm
SMC MANUAL RST L DELAY REFQUT] M N_NECK_W DTH=0. 1 nm
VOLTAGE=3. 3V
) SH ik REPTovic
R5101 1 ~ 6| D -
0, L os1251| |1 cs126 1| sorses
Tiow BT e f‘ VER 3
, 603 SR o265 ien 2 2 X0% cerm -
SI LK_PART=SMC_RST 608 0201 s ) R5134
1
= GND_SMC_AVSS CPU PECI R 1 2 CPU_PECI
PLACE_S| DE=BOTTOM N OTE W 41 45 46 47 a1 KOOt} /\/5\0//\/ PP — LB 6 14 75
o T
MR1* and MR2* nust both be |ow to cause manual reset. Vatracesoy 0 Eo ™ = To SMC U,\%QW om fo
Used on nobiles to support SMC reset via keyboard. 201

NOTE:

I nt er nal

pull-ups are to VIN, not V+.

Debug Power "Buttons"

C R5116*

PLACE_S| DE=TCP

SI LK_PART=PWR_BTN

o SMC ONOFF L oD 3 a1 42 72
T T
'R5115
0 0 PLACE I DE=BOTTOM
% 5%
1/ 10w 1/ 10W
VELLE NE-LF

603 , 2

SI LK_PART=PWR_BTN

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

77 14 COOT} PM THRMIRIP L R

- 'R5197
SMC Crystal Circuit 120K
1720w
W
2% R5112
R25£|1.é|.0 . SMC_VCOI O CPU DI V2 2 [I>—PM CLK32K SUSLK R 1A%% 2 swvCoakazk o
o SMEIAL SR SMe XTAL_R PHACENEAREOI00. o % 56 50 44 43 42 43 39 30 35 19 _PP3VA2_G3H
% CRITI CAL 'R5196 uzow BRVEY
1/ 20W -
36 Y5110 oK 57 66 65 47 46 43 19 39 34 29 — PP3V3 S4
12. 000MIZ> 30PPM 10PF- 85C ipzow
: . "o Y1 45 a1 25 20 _SMC_PNE S4 DARK L R5169 100K 1 2
2 _SMC EXTAL 1 Ms 2 NV 5%  1/20W M 201
= 72 42 a1 39 _SMC_ONOFF L R5170 10K IAAN 2 ot |
s = n _G3 POVERON L R5172 10K IAANZ S% eow M 201
72 43 41 39 _SMC LI D R5171 100K 1 p 5% deow w201
13110 g9 G111 o CPU_THRMIRI P_3V3 AN
— 12PF — 12PF s _SMC TX L RE173 10K i z\nn'2
s 3 T & CRI Tl CAL i _SMC RX L RE174 100K 4 gApn7z o0 Toow W 2o )
S z Say 158° oM THRVIRI P B L o DU T L REI75 2o L NANa ST e
M\/BT3gg4|_P- 7 ES - 76 41 38 _SMC_DEBUGPRT_RX_L R5176 20K IAANZ S% izow M 201
' OFNI006-5 R5158 2 %0 2 _SMC TVB RE177 10K i N2 B0 VW e w
J— 2 3.3K,  bM THRMIRI P L s _SMC TDO RB178 10K 1 \n'A2 ¢ VW W o
B = AN < e e e s _SMC_TDI RE170 10K 3 g\npjz o0 Vom0
= 170w 72 50 a1 _SMC TCK R5180 10K AAAZ 5% 120w W 201
SMC USB CLOCK REQUI RE THESE CRYSTAL VALUES: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 MZ » -, SMC BIL BUTTON L R5181 10K VAR 5% Tzow W zo1i| Y
57 56 43 41 _SMC _BC ACOK R5187 470K IAAN 2 S% zow w201
41 _SMC S5 PWRGD VIN R5192 100K 1 AAN2 S% Meow w201
s _SMB INT L R5193 10k LAANZ 5% 120w W 201
42 21 _CPU THRMIRI P_3V3 R5194 100K LAAN 2 S% Meow w201
41 10 _SPI_DESCRI PTOR OVERRI DE L nesnee R5195 10K 3 AN S% Meow w201
5% 1/ 20W M 201
SMC_THRMIRI P R5186 10K 1 2
w NN 5w o1
41 30 20 10 _SMC DELAYED PWRGD R5191 100K : AAAZ
67 61 41 _SMC PM G2 EN R5198 100K IAAAZ S% teow w201
41 12 _SMC_ADAPTER EN R5185 10K LAAAL 5% 1720w W 201
67 41 _SMC S4 WAKESRC EN R5190 100K VN S% zow M 201
5% 1/ 20W MF 201 J_
72 34 _PP3V3 WAN
WFI_EVENT L R5189 10K 1 2
A e NN A1

SYNC MASTER=CLEAN X305

TTILE

SYNC DATE=06/24/ 201

SMC Shared Support
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57 56 43 a2 a1 _SMC_BC ACOK — SMC BC_ACOK 41 a2 43 56 57
= WARE BASESTRE

v NC HI SIDE I SENSE OC — NC HI SI DE I SENSE_OC ., .. «wa NC SMC SYS LED — NC SMC Svs LED o
o e = WARE_BASE=TRUE NO_TESI=TRUE = WARE_BASE=TRUE NO_TEST=TRUE
464341 _SMC_CPUPKG VSENSE  — SMC_CPUPKG VSENSE ;4 46 o NC VEM EVENT L — NC MEM EVENT L w s

-SMC CPUPKG VSENSE ~ — SMC CPUPKG VSENSE = NG MEM EVENT L e

s n SMC CPUPKG I SENSE  — SMC_CPUPKG | SENSE 41 45 46
164 u _SMC_TPAD | SENSE — SMC_TPAD | SENSE wu NC IR RX QUT RC — NCIRRX OUT RC ..,
wno SMODOINVSENSE  — SMCDOINVSENSE .o wn NG SYS TDM ONEWRE _— NC SYS_TDM ONEWRE .. .
D wou SMCDONISENSE  — SMCDONISENSE wu NC SYS GEX THROTTLE L NC SYS GEX THROTTLE L « s

15 43 1 %&W prpeps 4 a1 wmm 2
ww o w SMC_SSD | SENSE — SMC_SSD | SENSE e S T

o SMC CHGR BMON | SENSE—— SME_CHGR BMON | SENSE & « s

wmn SMC CPU HI ISENSE - SME CPU HL ISENSE . .

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

w12 SMC_PIV3SVEM | SENSE — SMC P1V3SNVEM | SENSE . s«

4w SMC_CPUDDR I SENSE  — SMC CPUDDR I SENSE ...

wwn SMC LCDPANEL | SENSE — SMC LCDPANEL | SENSE . s 1

wmn SMC OTHERBV HI | SENSE- SMC OTHERSV HI | SENSE « w s
wmn SMC CPU | MON I SENSE — SME CPU | MON | SENSE . 1 4
5 ADC1 “SMNC_ADCL s
ADCL SNC ADCIE ...,
o SMC LCDBKLT ISENSE — SVC LCDBKLT [SENSE o
a _NC_SMC_ADC18 — NCSMCADCIS8 ...
w . _SMC POH OORE | SENSE — SMC POH OORE | SENSE ., 4«
o SMC S2_| SENSE — SMC S2 | SENSE “wow
C w05 n _SMC_TPAD VSENSE — SMC TPAD VSENSE P
w u _SMC_X87_| SENSE — SMC X87 | SENSE s
s« _SMC_TBT_| SENSE — SMC TBT | SENSE e

= a NC SMBUS SMC 4_ASF_SCL NC SVBUS _SMC 4 ASF SCL x: s
e e S e R BASES TROE NO TESTSTROE ——
0 _NC SMBUS SMC 4 _ASF_SDA NC SMBUS SMC 4 ASE SDA 4 4

e e O e R RE BASESTROE. NO TEST=TROE

IS

IS
5

IS

IS

IS
5

sn NC SMBUS SMC 3 SCL — NC SMBUS SMC 3 SCL_ wsm

o NC SMBUS SMC 3 SDA NC SVBUS SMC 3 SDA .1 s o

w1 o SMC TPAD BOOST DI SABLE ISMC TPAD BOCST DI SABLE L w4 o
wanmo SNCDNE SO DARK L o — SME PVE S4 DARK L s somise s

— SMC PME S4 DARK L 20 28 a1 42 a3

SMC_SUSACK: YES
R5230

0
« o SMC PCH SUSWARN L 1 2 PCH SUSWARN L am

1/ SZ{SW

Spare $4 | RQ R;ilsl
i3 16 a7 65 66 o o> SMC_PCH_SUSACK_L 142, 2 PCH SUSACK L
A @12
W

1/

201
smc_SUSACK: YES

(oo SMC DP_HPD L

43 46 47 65 66

Hal | Ef fect pads

122w oy SMC PME S4 WAKE L — SMC PVE S4 WAKE L gy oe 30 2 43 72

72 43 41 30 34 [TRO) SMC PME_S4_WAKE L

APN: 998- 3029
OM T_TABLE

J5250
HALL- SENSOR. MLB- PADS- K99

8

1
NCX=—10 O+—XNC R5283
2
o olZ PP3V42_G3H R5250 PCH STRP TOPBLK SWP L iy i

El I - SMC LID R 1 o SMC LI Dso ar a2 2 “ T SMC TOPBLK SWP L 1,\2/A 2
2 S 8 1720w
NC*—0 O1=XNC
A uBw | csosg s
- o 01 laeamn1az

zgﬁ(’.)@m SMC Pr oj ect Support

0402 wuwn o PMBATLONL  — PMBATLONL ooy s s |
1 1 = BASES d} Appl e | nc. <SCH Num>| D
® <E4LABEL>
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7 6

5

4

2 1

PCH SMBus

Connecti ons

as 29 20 $3 15 18 9% 93 %8 55 PP3V3_S0O
&3 6 47 26 45 44 35

149 4

XDP Connectors
31800 & J1850

C ( MASTER)

60 44 19 13 SVBUS_PCH CLK

1 1
Lynx Poi nt R53q_ %301
1100 leg\f\‘} %"mw
-z CLF
(MASTER) 2402
o0 44 13 13 SVBUS P_C;I—| CLK
D o0 4233 33 SMBUS PCH DATA
7 J

sSMC " o"

SMBus Connecti ons

as 29 20 31518 93 93 95 75 PP3V3_S0O
B 37 26 33 23 3

1 49 48

SMC

U5000
( MASTER)

RN

ag
ps

sSMC " 5"

SMBUS CONNECTI ONS

5756 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, [ 1,42 (Wite: 0x98 Read: 0x99)

SMBUS _SMC O0_SO_SCL

81 72 71 68 7

0 |©

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

BN AW
322 gE2

SMBUS _SMC O_SO_SDA

S S S R BASE:
|

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 SMC 0 SO SDAZ 4 SMBUS SMC 0_SO_Si

J4002
ALS
(Wite: 0x72 Read: 0x73)

SMBUS _SMC O_SO_SDA

5
4% % SMBUS_SMC O_SO_SDA —

S-S
322 gE2

— SMBUS SMC 0 SO _SCL
L

'R5381

20K Battery Charger
;é‘éow
2201

1 SL6258 - U7100
(Wite: 0x12 Read: 0x13)

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

Battery

J7050
(Wite: 0x16 Read: 0x17)

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

Ry

Ry

77 72 71

o0 44 13 13 SVBUS_PCH DATA

77 72 71

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)

81

T

72 a0 1 g SMBUS SMC 2_S3_ SDA

2wy SMBUS SMC 2 S3_SCL —* 4 SMBUS SMC 2 S3_SCL — ;
55 SVBUS SMC 2 S3_ SDA, _ SMBUS SMC 2 S3 SDA

R5370'| |'R537
1K 1R Tr ackpad
1/ 200 ;é‘éow 34801
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

B PCH " SMLi nk 0
3320 20 B 1212 93 82 88 55 PP3V3_SO
pnBRBEREEN

Connecti ons

Lynx Poi nt

U1100
( MASTER)

7715 SML_PCH O _CLK
VARE_BASE=TRUE

R5310' |'R5311
8.2 2 B2K
16
WS S fow

71 SML_PCH O DATA
VARE_BASE=TRUE

sMC " 1"

a3 2920 $3 1318 34 93 8 3 PP3V3_S0
ER s a3 43 35

SMBUS CONNECTI ONS

1 49 a8 a7

SMC

U5000
( MASTER)

o1 a5 42 a1 SVBUS SMC 1 SO_SCL — 45 44 81 Sh/BLIJSRUtSI\/C 1 _SO_SCL
I eSS S RRE BASES

R5360'| |'R5361
1K 1K

1 o
1 ZEX\‘}% Eg’zow
201, 2201

CPU/ DDR3/ PCH/ Al RFLOW TEMP|

EMC1414- A: U5870

o1 a8 42 a1 SVBUS SMC 1 _SO_SDA — 45 as E?SNBLIJSR&SNC 1_SO_SDA
= = WARE _BASE=S

PCH "SM.i nk 1"

Connecti ons

(Wite: 0x98 Read: 0x99)
4= SMBUS SMZ 1 SO SCL .
— SMBUS_SMC 1_S0_SDA a1 e
L

X87 TEMP
TMP105: US823

8y ié ﬁ i 35 Efé 2 32 PP3V3 S0 (WRI TE: 0X92 READ: 0X93)
NO STUFF NO STUFF ¢——SMBUS SMC 1 SO sal a1
- R5320! ['RB5321 _
Lynx Poi nt S 25 8. 2K R5323 — SMBUS SMC 1 SO SDA 41 a0
A U1100 1/ 200 ;é‘éow 9, 1
(Wite: 0x88 Read: 0x89) 201, 2201 1/ 20W
71 SML_PCH 1 _CLK , 0201 ,
VAKE_BASE=TRUE
71 SML_PCH 1 DATA 1 2
WARE BASESTROE %
1 R 2
1/ /W
SMLink 1 is slave port to 0201

access PCH & CPU via PECI.

48

48

48

a8

SYNC NMASTER=CHANG J45 SYNC DATE=11/26/201

SMBus Connecti ons
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®
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DC- I n Vol tage Sense Enable & Filter PBUS Vol t age Sense Enable & Filter
CRI TI CAL
5400
D\I@Jﬁgm NTUDB169CZ
SOTS63  D[3  paiN S5 VSENSE N L
D P-CH e 5 PBUSVSENS EN L
Enabl es PBUS VSense
di vi der when in SO. R5402*
5|G PMSLP S3 R L 2 N 100K
o7 22 o1 (T 5 16w
\Qﬁ' VE-UF
70 57 5 _PPDCIN GBH | SQL 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: 5MV SMC_Al 5 S l: 1o 1%
PM SLP_SUS_L 2lc 1/ 200 —NEAR= : oW < PLACE NEAR=US000. A3: 5WMM
67 66 12 (T C PPBUS G3H S 1/ 20w L AGE, 3
R5412° 2'641:2 Rrvicder, et Lg%_/\/bqnsnax of 22.32v 72 70 65 63 57 56 45 30 _PPBUS G3H : 3 - s Brvider, et Lgbs\/bqnsnax of 13.98V
1|s
. 100K SMC DOl N VSENSE o P- CHANNEL SMC_PBUS VSENSE a1 as —_—
. 116w o> . oD
Rsfoj[)i J__ oz , R5414! PLACE_NEAR=US5000. F1: 5MM RSfOOOi f PLACE_NEAR=US000. A3: 5MM
Y i 5.36K ¢ | SBALs % R5404'| | 5404
1160 . i oy iy 1160 5.90K s _L_ g 22uF
M- LF 1% M- LF 196
402 , PLACE_NEAR=U5000{ F1: 5MVM 1/ 20W < [ 2%, 402 , voow < T 2%,
X5R 2 X5R
PDCI NVSENS_EN L_DI V 201, 0201 PBUSVSENS EN L DIV 201, 0201
GND_SMC_AVSS a1 42 a5 46 47 PLACE_NEAR=U5000. A3: 5MM GND_SMC_AVSS 41 42 45 46 47
COVWPUTI NG Hi gh Side Current Sense / Filter
C wyafiBYY Y e s
SMC Key | COR
, C5401 y
EDP Current:21.6A e SMC_ADC8
o T &
70 62 60 50 5 _PPVIN S5 HS OOVPUTING LSNS g o 6
PLACE_NEAR=U5000. B5: 5MV
rs100 (2400 i
o292 °| %1 SNS HS COVPUTI NG N 5lin seo . oUT |6 HS COVPURI NG 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 0. 22UF
CRI TI CAL G5
G\D 20K 83V
Gai n: 50x N E’Z’izﬁ\év 2 o201
ToesessTseasgg PPBUS GBH g 3 2402 GND SMC AVSS 41 42 as as 47
L PLACE_NEAR=U5400. 6: 5MV
B OTHERS (5V) High Side Current Sense / Filter OTHERS (3.3V) H gh Side Current Sense / Filter
33 29 20 18 17 15 14 34 93 31 _PP3V3 SO 33 29 20 38 17 19 34 1% 35 31 _PP3V3 SO
BERRMBEEEYE BRREBHEEYE
C5422 SMC Key | O6R 5431 SMC Key | BBR
EDP Current:5A 1 Oo1UR EDP Current:5A 1 o01UR
L S SMC_ADC13 19 SMC_ADC9
i — v
70 61 _PPVIN S5 HS OTHER5V | SNS - ) 2 G 7061 _PPVIN S5 HS OTHER3V3 ISNS o, ) 2 M
V+ V+
R54202 . Us420 R5426 PLACE_NEAR=U5000. C2: 5MM R54302 . U5430
0612-3 1 NA214 0612- 3 I NA214
M, oL S)S HS OTHERSVN s5|in oo ouT |6 HS OFHERSV | QUT OTHERSV ML ISENSE gy a1 4 M, LSS S OTHERSVS N ) S0 ouT |8 HS OFHER3V3 | QUT o
1% % CRITI CAL PLACE_NEAR=US000. C2: 5MM 1% % CRITI CAL
0'0051n2ISNSHSOTHERSVP 4N rer| 1 5426 0 OoslszISNSHSOTHERSWP 40N+ REF| L
CRI TI CAL 9; 22UF CRI TI CAL
a0 'R5429 Y a0 'R5439
Toeseasrseasgg PPBUS GBH g Gai n: 100x o ,%Z:iﬁ‘é’ 2 oz01 727065 6357564500 PPBUS GBH gl Gai n: 100x o ,%Z:iﬁ‘é’
2402 GND_SMC_AVSS 41 42 45 a6 a7 2402 GND SMC_AVSS 41 42 45 45 47
= PLACE_NEAR=U5420. 6: 5MM = PLACE_NEAR=U5430. 6: 5MM
CHARGER BMON HI GH S| DE ( BATTERY DI SCHARGE) CURRENT SENSE & FI LTER DC-IN (AMON) Current Sense Filter
A SYNC MASTER=CLEAN X305 PEG SYNC DATE=02/18/ 201
| PBR PLACE_NEAR=U5000. B3: 5sMM SMC Key | DOR i HIiILt Si de Vol d cu S K
: ADCA | | n rren nsi n
From char ger R5423 PLACE_NEAR=US000. Ad: SMI SMC_ADC7 EDP CQurrent: 4. 6A 3%4341 SMC_ 9 € ol t age a ent ens 9
s [T CHER AVMON 1’\/\/\/IS SMC_DCI N | SENSE o - I
N 1w PLACE_NEAR=U5000. B3: 5MM App| e I nc.
/20w Cc5421 v 1Ch441 ®
i * 5 0220F 200 _L 3500PF <E4LABEL>
By T, 1% NOTI CE OF PROPRI ETARY PROPERTY:
Son cerfl-ACE_NEAR=US000. Ad: 5MM 2 39% cerv
2 2301 0201 THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
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4

3

2

NO_XNET_CONNECTI ON=TRUE
SSD CURRENT SENSE SENSOR_NANPROD: ¥ CPU PKG Load Side Current Sense / Filter
PLACE_NEAR=R7310. 3: 5MM R55§3OK5
Ezsgm>cﬂl,h/Rlst.1P 1A 2
33 29 20 15 17 19 94 34 93 77 _PP3V3 SO o.5%
BRRUEDEBNY v 92 72 70 09 67 65 55 V3 SO
Sense Resistor 0.005 chm 1 cs558 402 sensor BB BRE R B2 POACE NRARCUBEST. 5. 3MM
EDP CURRENT: 5A li)mi‘lu: PLACE_NEAR=R7320. 3: 5MV R5508 1 CBSSO
S ov 523K NO_XNET_CONNECTI ON=TRUE 0. 1UF
EZM 82 59 m CPUVR_| SNS2_P. LAAA 2 28_0/0
0. 5% 2 7% cerm
U5540 | HDC oW SENSOR_NONPROD: Y 0402
N s OPA333DCKG4 = SMC ADCB SENSOR_NONPROD: Y 402 SENSOR_NONPROD: Y CRI TI CAL L | COC
NG oo - et S 5500 R5503 U550 - censcrn nenprco: ¥ SME_ADCL
4 LSS SSD LOUT ANV~ SMC s 82 50 CPUVR | SNS3_P 123K, wlowrisse L 3K, e o SR P 1y 5 g/fg?;DCKGd R5506
P [amvc
3. V> aow NO_XNET_CONNECTI ON=TRUE T Tow 17w \k\ 4 CPUVR | SUM | QUT L 4 53K2 SMC CPUPKG | SENSE oo 2
2 GAIN: 165. 56X 200 1 5540 ] s MsF Vs 1%
82 ISNS SSD R N 0. 220F PLACE_NEAR=U5000. B4: 5MM SENSOR_NONPROD: Y A 120w PLACE_NEAR=U5000. E1: 5MM
PLACE_NEAR=U5000. B4: 7MM EZZV PLACE_NEAR=R7310. 4: 5MVI R55§37K0 R35§7OK7 ,_ i 201 ' CS5OlsENsoa NONPROD: Y
0201 2 50 CPUVR_| SNS1_N 1A 2 CPUVR IGNS N y 282 CPUVR | SUM PLACE_NEAR=U5000. E1: 5MM —— 0, 22UF - )
82 5! E 20%
= GND_SNC AVSS 41 a2 45 a6 a7 NO_XNET_CONNECTI ON=TRUE  0.5%' S £ 2 S
R5562 R5563 SENSOR_NONPROD: Y it Moo LF SENSOR_NONPROD! 0201
o _1/\/1\M/\,2— SENSOR_NONPRCD: Y R5555 L_GND SMC AVSS 41 42 45 46 47
View NOLXNET_GONNECT! ON-TRUE PLACE_NEAR=R7320. 4: 5SMM o 732K
Lo Wiew SENSOR_NONPRCD: Y R55§37K1 5:?25K54 2
NO_XNET_CONNECTI ON=TRUE 402 52 50 [Ty CPUVR | SNS2_N 1 2 . S NO XNET GONNECT! ON=TRUE Gai n: 137. 77x
NO_XNET_CONNECTI ONSTRUE 0. 5% VF-LF e LF = - Scale: 29.03A / V
= o Y 2402 Max Vout: 3.3V at 95.8A
PLACE_NEAR=R7330. 4: 402 ) R R
- I ndi vi dual Sense R is 0.75nmCchm
TBT Router CURRENT SENSE sawouoeroy FB372 1 EDP: 95A TP : 45A
e O NO_XNET_CONNECTI ON=TRUE (Effective Sense R is 0.25n0hm due to summing of the 3 phases)
NO_XNET_CONNECTI ON=TRUE  0.£% -
M
462
o6 65 47 40 43 47 49 39 34 20 PPIV3 A 72 70 60 66 47 44 21 20 13 _PP3V3 S3
1 Cs551
EENSELRRENTT B 84°8° oM D;«M DDR3L 1. 35V DRAM ONLY CURRENT SENSE / FILTER 1 C5560
. 2 0. 1UF
e 2
X7 cerv
71 7ofeg 67 %293 PP3V3 S4 22 | SNS TBT P 1A 2 iswsTET RP a0 | MDC
cf 4 pm—— A Us500 L | HSC eop T 8 SMC ADC10
5 OPA333DCKG4 —
R5550 113 e 1l SC70-5 R5502 SMC_ADC23 mroes e PPIVESS3 g R5573 ggA%%QDCKGd ) -
0.1%8\, \7}\ 4 glshs TBT IQur AR SMC gBT I SENSE qroymy 41 4 7.32K, " MR e L scros R5577
VS 2 1% R5560 1|3 4 A 53K P1 M | SENSE
1206°1 517 R5552 3l \2 o | PLACE NEAR-US000, AB: 5 s | SNS 1V35 MEM P L | SENSE_P1V35MEM | OUT 1 y SMC_P1V3SVEM | SENSE rooym, 1 43
3. 65K GAI N 274X 201 C5500 M LE 3
PP3V3 S4 TBT a2 | SNS TBT N 1 2 _isnsTeTRN 1 402 v \CE_NEAR=US000. B6: 5
—_— - A _ o v | SNS 1V35 MEM N R5574 n 1 cs57 7 "
120w PLACE_NEAR=L5000. AB: SMV 2 G 4 1W\'jzs; | SNS_1v35 MEM R NJ PLACE_ NEAR=US000. B6: 7nm  —— Q; 22UF
201 = 1% GAI N: 136. 6X 2 S
N GND _SMC AVSS.1 42 45 46 47 25 212322 LW 0201
Il?’a553 R515N91 402 'R5575 R5576 = GND SMC AVSS .1 42 a5 46 47
1% 1 2 im LoAM
1/ 20w 1% ;7/“16\/»/ 10
H M- LF
2201 e CPU Vcore Voltage Sense / Filter , oo yigw
02
NO_XNET_CONNECTI ON=TRUE
TRACK PAD VOLTAGE SENSE veoe O XNET_CONNECTI ORETRUE
SMC_ADCO
L XWB520 R5520 -
SM
s o _EBVOC S0 CRU Lo cowsmse N A S cPPKGVESE g PCH CORE CURRENT SENSE
\/'I'PC PLACE_NEAR=R7310. 2: 5 MV PLACE_NEAR=U5000. E2: 5MV 62 72 70 68 67 66 55
os 4o PPBUS S4 TPAD SMC_ADC21 A ! G5520 eppBlERREE ROV SO
o PLACE_NEAR=US000. E2: 7MM — . | C1C
. g 5590
1R5580 CPU Load Si de ( | I\/D\l) Current Sensor 2 R Sense Resistor R7640 0.001 Chm on PCH regul ator page 0. 108 SMC_ADC19
T
45. 3K GND SMC AVSS 4y 4z 45 46 a7 FOP QURRENT: SA 2 &
1750w R5§30
B 261 s (> CPUVR | MON ' 2 SMC CRU | MON | SENSE oo RS591 GAIN 333X 1
82 62 P1V( PL A 2 a2 PCHR P Us590 -
SMC_TPAD VSENSE oy 55 e NOSTUFF N . OPA333DCKGA
PLACE N - * 5530 | C2C 4 L. scro-s Rs595
. NEAR=US000. A7: 10MV PLACE_NEAR=U5000. B1: 10M\ 0. 22UF oL 4 53K
R5581 |1 C558 2000 SMC_ADC14 ) s 2 a1 a3
4.99K | 57500 2 Sen Vs
— S0t 0201 R5592 3]
2 %o cerm PLACE_NEAR=U5000. B1: 10M\ 3. 0K 2
0201 G\ND_SMC_AVSS a1 a2 45 46 47 82 62 EM/\/\/Q 82 | SNS PCH R N
GND _SMC_AVSS 41 4z 45 46 a7 20w PLACE NEARCUS000. H2: 5
7 N
Di vider set for Vin max of 33.3V o1 R5593 =
RTHEVENI N = 4494 Ohns wm a1 a2 45 46
. R5594
o6 65 47 40 43 43 a9 33 24 20 — PP3V3_S4 iow ¢ i
402 1 2
co511 TRACKPAD CURRENT SENSE R N e coveen e
20% - - 1/ 16W
Gain: 24.9x, EDP: 2.61 A (Transient) CRI TI CAL c%%‘znﬁ 2 R5518 = Vs
Rsense: 0.02 (R5510) R5510 o oK
Vsense: 52.2 nV, Range: 5 A 0.92 BYPASS=U5511. 5: : 5SMML I SNS TPAD | OUF FDBK 1 2
Dﬁ”z 150w
M
2 om_PPBUS_S4_TPAD 1 2 PPVIN_S4_TPAD o 5 o 201
PLACE_NEAR=U5510. 3: 3MM 3 4 PLACE_NEAR=U5510. 4: 3MV
e | SNS_TPAD P| o | SNS_TPAD N | TPC
- — - - CRI TI CAL SMC AD2
VI3N+ VI N- Lol N
OPA340NA PLACE_NEAR=US000. F2: 5MM
&
U5510 I SNS_TPAD_| QUT_BUF al, s oo1a
I NA139 %\ 1 SMC TPAD | SENSE R AR 2 S TPAD | SENSE
9 67 66 65 PP3V3 S4 _ 9 v+ SOT23-5 QJTl
AF;g %g %% %g 4 ) SYNC MASTER=CLEAN X305 PEG SYNC DATE=02/ 18/ 2014
1R5511 R W —
CRI TI CAL . .
C5510 249K Load Side Voltage and Current Sensing
o1t G\D Pow 'R5519 L ; T T
© 0% M- LF 10K = X5R PLACE_NEAR=U5000. F2: 5MV C'_| NU'\A>
o 2% 1% Appl e Inc =
TR 5 120w GND SMC AVSS 41 a2 a5 46 a7 ®
201
BYPASS=U5510. 5: : 5MV 2
L NOTI CE OF PROPRI ETARY PROPERTY:
= - T THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
Gain: 1000uA/ V * 24.9kChm = 24. 9x | TOMANTAIN TH S DOCUVENT | N OONFI DENCE 55 OF 118
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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67 65 65 46 43 42 49 39 34 20 _PP3V3_S4

X87 Al RPORT CURRENT SENSE

BHBE SENSOR_NONPROD: Y
Sel RE ( 0 005 Ch C5630
sepse Fesictor n O 10
D R3630 - Nenefren e
- 1 shs_al RearTP 1,020 o SERSREARES g p SENSORNANARCD: ¥ 30 | APC
“w s OPA333DCKG SENSOR NONPROD: Y e apco2
1 +
R%Q a| SENSCR_NO\IPROD: Y
1 C563
. ALRPCRIN 17772 il SNS ALRPORT R N o sax At rEamE00. o T 50
'1)% SENSOR_NONPROD Y —NEAR= it 2 ey, PLACE_NEAREUS000. BB: 7MM
2’&” 835
IR5632 R5633 =
510K : 3 10%2 P, LGND SMC AVSS 442 s 40 0
s ke Yo SENSOR_NONPROD: Y
S h =
SERBTENTBROD Y

PART NUMBER qQry DESCRI PTI ON

REFERENCE DES | CRI TI CAL

BOM OPTI ON

C 117S0008 5

RES, ML FI LM 100K, 5, 1/ 20W 0201, SMD, LF

©5601, C5631, C5600, C5681, C5671)

SENSOR_NONPROD: N

CPU DDR CURRENT SENSE = . . Pp3va s3

EDP CURRENT: 4.2A

SENSOR _ I\O\IPROD: Y

o8d

SENSOR_NONPROD: Y

v to (| SNS_CPUDDR P15 18K .. 1 SYS CPU DDR R P 1,
1%
M 3
- | SNS_CPUDDR N 15 9"8'2 cPU R
1%
SENSOR_NONEbD: E
\_ d 1
R5683 R5684
SENSOR_NONPROD: Y

J_ égg% I\O\IPROD Y

SENSOR_NONPROD: Y

NEAREUS000. AB: WM

R5676
L0 s2 PWR S3

66 47 46 44 21 20 13
72 70 &8

5%
MF-LF 1/16W 402

’ 201
= SENSOR_NONPROD: Y

S2 CAMERA CONTROLLER CURRENT SENSE

a1 43

D AVSS 41 42 45 a5 47

— R5677 _
BuEREEg PP3V3 SO - AN 2S5 PR SO
rERREY iyl 5% 7270 60 60 47 40 4a 21 20 10 PP3V3_S3
ME-LF 1/ 16W 402 SENSOR_NONPROD: Y
1C5603
1UF
: 0%
. 2 &ERM X5R
R567 501
NS SoP 135918 SENSQR AONRRGD Y SENSCR_NONFIROD: Y
I Y 8‘539:9 & SENSOR_NONPROD: Y | CVC
M 1.8 505 R5674 SMC_ADC20
A Wi 1sns s2 ot hP3K  swcos2 1 sENSE D - o
1%
R5600 3| % 0w SENSOR_NONPROD: Y
2
10 3 12 PP3V. | SNS_S2N S 91"2 2 |SNS S2_R N & _iC5262%9
MYV SENSOR _NONPRODL Y GAIN. 332X 602
0w - 2 &Y PLACE_NEAR-US000. B7: 7MA
P 8351
Sense Resistor 0.010 Chm A1
£op Gurrent: 820m RS672 (" R5§A73 = GND_SMC_AVSS 41 12 15 10
SE’\ISOQ_'\O\IPROD Y g Tob NO_XNET_CONNECT] ON=TRUE]
e coveen ovme § Y 1%¥ SENSCR_NONPROD: Y
) P
26

LCD PANEL CURRENT SENSE

w290 512185857585 _PP3V3_SO
8 89 43 36 47 36 13 12 3

|2 EET5-

o SENSOR_NON PQ@M

NONPROD: Y
9001 UF

v

G SENSOR_NONPROD: Y | LDC
“C a7 U5670 e SMG_ADC12
- o o LSNS_LCD PANEL Ns | ' 'S656 % our s Lo panEL 1 our 5 23K SMC. | COPANFL | SENSE gy o o
1%
o2 o0 (| SNS_LCD_PANEL P 4]/ el 1 i
G\D SENSOR_NONPRCD: Y
n V5671
—L g, 22UF
GAI N 100X -1 20%

LCD BKLT Current Sense

%(‘ggl PLACE NEAR-US000. G 70

GND_SMC AVSS . 42 45 46 47

w290 512185857585 _PP3V3_SO
88048 36

47 46 45 42 35

| cs602
p— 9 1UFSENSOQ_I\0\|PRODZ Y

v

gERM
o
£l NONPROD: Y
EDP Current: 0.75A 4 PsLAé\Egﬁzusooo. GL: 7MWM | BLC
REN el s a7
I LCDBKLT N 5|in @ 'SC70  our |6 LCIDBKLT_| 1 SMC LCDBKIT | SENSE gy 1 45
1%
oo | SNS_LCDBKLT P aline REF{ 1 by
. SENSOR_NONPROD: Y
1
N AN 100X £ (9:5%62%%
SENSOR_NONPROD: Y T, X; PLACE_NEAR=US5000. GL: 5MM
01

GND_SMC_AVSS . 42 45 a6 a7

e

Debug Sensor S

7
(:3 Appl e I nc.
@

NOTI CE OF PROPRI ETARY PROPERTY:
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4

LEFT FIN STACK/ RI GHT FI N STACK

R5850
47

22 FI NTHVBNS D P

1 2 _PP3V3 SO FI NTHMBNS R
mm
M:ng\év @ EN&:&CV&DTH:E; F.m
hob

CRI Tl CAL3

?5803
BC846BMXXH
SOr732-3 5

a2 FI NTHVBNS D N

NofoEr?och\Ecﬂ CN:TRUE

521

0. 0022@
2

02

not e:
PLACE 6803 ON BOTTOM S| DE NEAR RI GHT FIN S‘FA

' Pl acenent

RI GHT FI N STACK TEMPERATURE

71 oo as 41 37y SVBUS SMC 0 _SO_SDA
'

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

PLACE U5860 ON TOP SI DE

0x98

Wite Address:
0x99

Read Address:

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

! CLOSE TO THE LEFT FI N STACK

R5£3770
32920 33 127953 87 %5 5 _PP3V3_S0O 1 PP3V3_ SO0 _CPUTHMSNS R
329 i MR ’\/Sy\/—m BTFES: 25,
Wrew  VaTAGE=s'sV 1 C518U?:0 X .
402 1 % R5871 Ro872
TMDOP  DDR3 PROXI M TY TEMPERATURE U58)D70 2 X4R,CERV 125 5%
-2 DDR3THVENS D1_P EMC1414- A- Al A = Mibgz Z%QLW
PLACE_NEAR=US870. 2: 5mm DFN
CRI TI CAL 3 PLACEiNEAR=UB870 3 5mn 2] op1 THERM'/ Al 7 CPUTHVENS THM L
1 3! o ALERT*|,8 CPUTHVENS ALERT L
806 0.8t
" BCBAGBNXXH L&M - 4o/ o svoaTAl 9 SMBUS SMC 1_SO_SDA oo
732-3 5 NO_XNET_CONNECTI ON=TRUE
_Slpne/ op3 swvoLk |10 SMBUS SMC 1_SO_SCL 41 aa a8 51
2 DDR3THMSNS D1_N GND  THRM_PAD
TCOP  CPU PROXI M TY TEMPERATURE

6 11

csCé 01| l

PLACE (6802 ON TOP SI DE .

' CLOSE TO BOARD EDGE

X87 PROXI M TY

98 93 PP3V3 SO
a3 3

PLACE_NEAR=J3501: 5MM
PLACE_SI DE=BOTTOM

TWP £
U5823
HPAO0330Al
SOT563
81 48 4a 41T MBUS SMC 1 SO SDA 6 ADDO
CRI TI CAL
81 48 44 41y SMBUS SMC 1 S0 sQ 1 ALERT%( NC
GND WRI TE ADDRESS: 0X92
2 READ ADDRESS: 0X93
PI acenent note '

TaOP Al RFLOW PROXI M TY TEMPERATURE
xR TISC(?E = CPUTHIVBNS D2_P
NO_XNET_CONNECT I CN:TRUE
BCB4QBIXE CRITICAL 3
1 ?804 1 0. 0022 L
BC846BNMXXH
SOT732-3 5y
2
22 CPUTHVENS D2_N
TPOP PCH PROXI M TY TEMPERATURE
'Placenent note: | PEACE-NEAREUREY8: 4: 3

Wite Address:
Read Address:

0x98
0x99

|2 cs850
gZ}UF R581%JK1
2 . CERM
CRI TI CAL 0402 YRL:
1 402,
U5860 -
EMC1412- A
TGN
2|op THERM / Al 4 __FINTHVBNS THM L
3
o ALERT+ |56 FI NTHVENS ALERT L
7 |svoaTA
8 |smoLk
oD D
o o Th2H LEFT FI N STACK TEMPERATURE
:iDI ‘acement note:

PLACE_NEAR=U2800. AC6: 2mm
1 2

s2 TBT_THERVDN

l XWB820
SM

Use GND pin Bl on U2800 for N Ieg

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

Ther mal

Sensor s

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THELNEORVETLON CONTA| NED HEREI N | S THE
ARY_PROPERTY_OF APPI
R POBLOSOR AGREES TO THE, FOLLOW NG
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66 63 62 59 58 49 37
72

82 72 70 68 67
29 20 15 17 15 14 13
52 51 49 48 47 46 45

70 68 67
15 1a 13
8 47 46 a5

82 7.
33 29 20 16 1
52 51 49 4

19 33 PPSV_SO

Left Fan

Sg iz PP3V3_S0

a @SNC FAN O_TACH

7 4s PP3V3_S3_FAN_CTL

58 52 PP3V3_S0

o T SMC FAN O_CTL

» FAN LT _PWM

CRI TI CAL

J6050
FF14A-5C R11DL- B- 3H
F- RT- SM

5

NC:

(SOOOO

Nex——Q

51850769

Ri ght Fan

67 66 63 62 59 58 49 37 19 18 _PPSV_SO
RN

o %372 70 99 97 8 55 _PP3V3_S0O
9 43 36 a7 46 33 a3 3

oy SMC FAN 1_TACH

7 4s PP3V3_S3_FAN _CTL

wgniiiEnl e PP3V3 SO

1
5; 45 48 47 46 45 44 35

a1

CRI TI CAL
J6060
FF14A-5C R11DL- B- 3H
F- RT- SM

NCx2-O

5%

402

NOSTUFF

06444

Nex -0

51850769

SYNC MASTER=J15 M.B

SYNC DATE=10/31/ 201

TTILE

Fan Connectors

d} Appl e I nc.
®

BTG Ve r
| <SCH_NUM>| D
<EALABEL>
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SPI ROM

Quad-10 Mbde (Mdde 0 & 3) supported.

SPI Frequency: 50MHz for CPU, 20M+#z for SMC SPI +SV\D SAM Cbnnect or
70 67 66 64 1715 1 13 12 11 _PP3V3_SUS
SAMCONN
CRI TI CAL
BYPASS=U6101: : 3nm
_ . J6100
D is gGllUOJ_ BYPASS—UGliOO.(S}nIT o CRI TI CAL DFA0PC 1205 8. 4v- 51
T o= Us1009 Tagut
2 - CERM : % ——
e et X5R %RM 2 VeSQeIEVZPI G 6 50 4 a3 4z a1 39 39 25 10 _PP3VA2 GBH ~
I o1 ANBI T | o[ ol
U101 750 SPIL_MB_CLK 6 aik V\soxlu(,o%’) 5 SPI_MB |0 MSI 4 7 777250 SPI_ALT 1 Q0 NOSI o o oo e—SPI_ALT CLK 0 72 77
2SSO0 1 SPI_M.BROM GS L OM T_TABLE T T e e 0 O NS VAT Y
e SPI_MB CS L 35 CRI TI CAL| PLACE_NEARS T 1 s - . 777250 SPL_ALT 1R VWP L gy oo o=—p—SPL ROV USE_M. B 1 50 72
° ol —9 DO(1OL)|-2_SPL_MB 10L M SO s+ 7750 _SPL_ALT 108 HOLD Lg o 10 9 S SMC_TVE (SWDI O a1 az 72
72 50 10 _SPI E_MB 5lc 70 _SPL_MB 1 Q2 WP L 3dwer (1 o) 1 Ve RESET L. €T 2% T*® vt Tk (swolk =2
6|p 2750 _SPI_MB 13 HAD L 7dHoLD (1 CB) 108 72 57 42 41 (OO} = oo - oD a1 42 72
E\ID G\ND THRM_PAD 16~ 15
< o) N4
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 1B_HAD L s+
T e l:\lEAR—J6100 BT5VM SPLALT LR VP L = ve
— — - o SPI_ALT 101L_M SO 4
MPLACE NEARETGTO0. 67 5WM P AT Loo Moal - .Sam Card ROM Sl ave
LACE_NEAR=JGTU0. 475 SPI _ALT CLK 50 72 77
LACE_NEAR=JEI00. 375 SPI_ALT CS L 50 72 77
SAMCONN [ SAMCONN [ SAMCONN | SAMCONN [ SAMCONN | SAMCONN
']R6133 1(I)?6132 10R(:3128 1(I)?6127 10R(:3126 1(I)?6125
Pow SHoow Efow Siow Elow 3 Yoo
L0201 ,0201 ,0201 ,0201 ,0201 L0201
R611110 R63]§20
75 T SPI_CSO_R L - - : . 1A5A/A 2 7SPI_CSO L 1/Vy\/2PLACE7N SR — SPI_MB CS L oo 50 77
1720w 156w
R611111 1 R631321 M
715 r-—SEl OEJ(ACENEARzuuoo.A]u: SO A 2 2 SPL_CLK 1/\/1%\/ PLACE_NEAREUGTO0. 6. T2V SPL_M.B QK o = 77
B PCH Mast er B Re112 W R6122
_— SPI_MsI_R _ 1 ARA 2 - SPIL_MOS 1033 2 _ SPI_MB_| Q0_NOSI oo
D SPI_I 00>)  PUACENEAREUTTOU. AT SUM o 156w - o SPI ROM Sl
113 t R6123 M ave
” HE SPI MPLSAO()ZiNI:AR=UlIUU. AHST50MM : 5% 2 = SPI SO R 1W\/ PLACE_NEAR=UGTO00. 27 IZMMT SPI ’vLB I m M SO ESD "
SPI _| O<1> 1/20W 1/ 20W
(SPI _ ) i R6118 » R6130
ey SPI_10<2> _ 1A 2 _SPl_lie R 1SS 2 _ SPL_MB |2 W L o
- - 156w 156w - o
R6119 M R6131 M
SPI_I O<3> 1.5k 2 sPl_Ils_R 1,33 2 SPI_MB | Q3_HAD L
=D PLACE_NEAREUTTO0. AJZ. 50MM A ’\/y\/ PLACE_NEAREUGTO0. 7 T2VM <D
1720w 1/£]§:8w
OVER/ UNDER- SHOOT WAS OBSERVED AN C2 AND | GB. *
OHOM WERE ADDED FOR R6118&R6119 AS PLACEHOLDER
FI NAL VALUE NEEDS TO BE TUNED.
NOSTUFF
R6114
. @M%WW
156w TUF o
o¥b1 R6115
7 4 [y SPL_SMC_MOS 1NN 2
= . T12MM
A SMC12 Ma il TVESTORE
ster o¥ha R6116 BYNC. WA BT CL EAN, X305 PG
77 a1 SPI _SMC CLK 1 2 e
o NN PR o SPI Debug Connect or |
oS’ R6117
st rmy—SPL_SMC CS L DV M—— Lo d} Appl e I nc.
1/’%_8w )
0201

SYNC DATE=02/18/ 201

TR E—
| <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,
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AUDI O CODEC, ANALOG BLOCKS

o
28
28

APPLE P/ N 35354080 CRI TI CAL
L6201
120- OHM 25% 1. 3A
PP3V3_S0_AUDI O ANALOG 1(YYY L2 PP3V3_S0 56 67
DL REER VS £ e o
=3 CRI Tl CAL
&£P4V5 _AUDI O ANALOG 51 06214 1 1 06213
BYPASS=U6201. TLCI0C5 mm 0. 10F TOUE
D A - RapL  Lepar AT T
. . 10UF X7R- CERM 2 2 3
o o 20 o2 8B
o chom 2 o o 2 L .
o402 o402 0805 L \UDIL O c G\D_AUDI O CODEC 5155
QD CODE 5155
CRI TI CAL . .
C6219 BYPASS=U6201. N13: ML1: 5 mm
15UF o o Co212 1
BYPASS=U6201. Al: A2:
55 51 GND _AUDI O CODEC 1”2 N i g E 2 0_1985 ASS=U620. A2:5 MM
- LLP- 16V
20% BYPASS=U6201] H12: H13: 5 mm i %‘ s 4 XTR- GERM 2
R I < I
0402 M N_LI NE W DTH=0. 20MM < > < GND_AUDI O CODECs; 55
_ . CODEC FLYP M N_NEGCW BTH=0. 07
BYPASSSUG201. AB: Bgilmcl N LI NE_W DTF=0_ 20WM VREF DAC I3 | \Rrer pac HPoUT_L| AL2 M N LI NE_W DTH=0 _3MV M N NECK_ W DTH=Q_ Q7\M AUD HP PORT L gy ss
M N NECKW BTHE0. 67\ M N_LI NE_W DTH=0_20W A3
C6222 1 M NNEGCW BTHE0 07M s £y | Ty ALL |y Fy LT u6201 HPOUT_| MN || NE W DTH=0. 3MM M N_NECK_ W DTH=0. 07MM AUD HP PORT_R oD s
15UF - CsS4208- CRZR ci1 AUD TIPDET 1
0% 28 SENSE_A1 ams
<% 2 B10 FLYP VFBGA SENSE_a2| D12 AUD TI PDET 2 am =
0402 CODEC FLYN FLYN ANALOG
N N_LINE_W DTHE0. 2007 Bil i3
M N_NEGCW DTHE0. 07 FLYN SYM1 CF 2 HS3 MNLLNE W OTHEQ Sg M N NEGK_W OTHEQ 070 AUD US HS GND am s
2
e o1 GND AUDI O OCDEC NIO ||| ner N L HSA§13 MNLUNE W OTHEQ Sg M N NFCK W CTEED 70 AUD CH HS GND am s
MO || el N L HS3_REF MUNLUNE W OTHEQ AMM M N NECK W OTHEQ 07084 AUD_HP_PORT_REFUS T ss
P A ASL L = Hs4_Rer| B12 MN_LLNE W OTHEO MM 0 N NECK W OTH=D. 07hd AUD HP PORT REFCH ¢y ss
N9 111 NElN_R¢ Hsi N+ _NB a2 CODEC HS MC P 6224
[V5) " NB M N_NECK_W DTH=0. 06 MV
TP_AUD CODEC M CBIAS1 R LI NEI N_R- HSI N s2 CODEC HS M C N 1UF M N_LI NE_W DTH=0. 3\M
- M N_NECK_W DTH=0. 06 MV 1 I I 2 M N_NECK_W DTH=0. 07MM HS M C P 4 02
L8 Van]
CODE M CBI AS1_L
TP_AUD C M CBIAS2 L 7 |t ol Aot R 1'0'% wlébw, NI NE_ W DTH=0. 3WM
| - SENsE_g1| ELL %3k 402 1|2 MNNECCWDTHOL O 1 o
TP_AUD CODEC M CBIAS2 R LS Im cBiAS2 L SENSE B2| P11 d (T 54 o2
C L X B2 GND AUDIO CODEC 5155 g,
[ Uluemaszr SENSE_g = 35
s5 51 __GND AUDI O CODEC N8 Ima N1_L+ SENSE_| | 402 AUD_TYPEDET oo 55
M8 Im i NL_L- LI NEouT1_L+| E12 NQ TEST=TRUE NC AUD LOL LP
N7 ot Re LI NEouT1_L-| E13 NQ TEST=TRUE NC AUD LOL LN
M v an_R LI NEQUT1_R+|_F11 NQ TEST=TRUE NC AUD LOL RP
C6226 N e e LI NEQUT1_R- | F12 NO_TEST=TRUE NC AUD LOL RN
0. 1UF M6 N2_L- LI NEoUT2_L+| F13 AD LR L P
eV M e 2t AD L2 LN @D *** | 1 SpKR AVMP. SIG SOURCE
XBR- CERM N vane Re LI NEQUT2_L- oo 53 82
0301 |
G\ND_AUDI O CODEC 1|2 cooec Mmane M 3 G12 AD L2 RP
ss 51 I M Cl N2_R Ll ZEOUT;F& P AD LD RN % RT. SPKR AMP, SIG SOURCE
AUD HSBIAS I N L12 |iepias IN LI NEQUT2_R- oo o
AUD_HSBI AS L13 lusel AS LI NEQuT3_L+ H11 AD LB L P oo = 52
R6206 AUD HSBI AS REF M3 |psp) AS_REF LI NEoUT3_L- [ J11 ADLO L N oD 5 o2 LFT SUBWOOFER AMP. SI G SCURCE
2. 21K NI lisBi AS_FILT 112
A - LI NEQUT3_R¥ AD LB RP
AN 3_| NEE 0D *° 2 gT SUBWOOFER AMP. SI G SOURCE
1756w LI NEQUT3_R- AD LG8 R N o = o
\E
201 LI NEOUT4_L+| K11 NQ TEST=TRUE NC AUD LOA LP
6220 LI NEQUT4_L- | K12 NQ TEST=TRUE NC AUD LOA LN
1UF LI NEOUT4_R+_K13 NQ TEST=TRUE NC AUD LOA RP
1 I I 2 LI NEQUT4_R-| L11 NQ TEST=TRUE NC AUD LO4 RN
3% veoM M2 copEC voov
35 0oo o 9 vReFADg N2 copEC VREE ADC
9929 234 6
ggee 582 8 3
B 129Q ki ¥ & Sty |, | DI
..
— Lﬂ 3 S o 8 S 2 g 1UF- 1004M:: p— 10UF
s I 2|°|o| 8 A A 52;;; -
0603- LLP 0805- LLP-1
G\D AUDI O CODEC & 55

PLACE XW6201 NEAR 5V SOURCE

APPLE P/ N 35352456

6200 M N LI NE W OTH=0. 2004 M N_LINE W DTHEO. 20WM
XW6201 FERR- 22- GHVi TA- 0. 0550HM M NRESW BITE0: 29 U6200 M NCRESR W BTHES: 22vm
& Vot Thecsv e Tas VT &v
72 70 69 68 67 66 61 39 38 __PPSV_S4 1 % 2 _PP5V_S4 AUDI O XW. 1 2 4V5_REG | N SIIN SON PP4V5_AUDI O ANAL OG
Vi RLTNE W DTE0 B0MY saor
N-RECK W BTEes: SovM T
VOLTAGE=5V RZGZZEO 4V5 REG EN 4 |en NR/ FB[3_4V5 NR
»ppBiRRREE a0 LAANA s
5% GND
R6207 NOSTUFF o CRI TI CAl
E 6202 1
22K 201
72 60 67 0o _PM SLP_S3_BUF L LAANA, 2 1 06200 1 06201 XV6200 0. 0108 ——
5% —— 0. 1UF —— 1UF M 25V,
— X5R- CERM
1120w 5 i v 1542 0201
201 X7R- CERM 2 xsrR
bt pres L

AUDI
3 N NE W1 TP S
M NCRESR W BTHED: S5
Vo Thecoy

|

PLACE XW6200 BENEATH U6200, BETWEEN PINS 2 & 5
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5

L6300
FERR- 22- OHM 1A- 0. 0550HM

2

AUDI O CODEC, DI G TAL BLOCKS

APPLE P/ N 353S4080

68 70 72 82

o o7
PRy PRS0 =t +— AT E T ’ ’ ’ PR3 S0 Hiinsunnas
VOLTAGE=1. 5V BYPASS=U6201. E1: F1: 5 nm - .
Pt l l ot * C5302 BYPASSTUB2QL: GL LS IMbvpass=upz01. a1 Kk3: 5| , Pe3ve S0 BEEEFEnans
20% 3230 0, LUF 1 C6303 (! C6304 C6305 |1
) 2 LV 1UF —— 0. 1UF 10Uf
ot ipas 1. 2 o ceru i R 200
PASS=U6201. J2: J1: 5 mm 0402 2 & on 2 & on 1OV a2 PASS=U6201. A7: E3: 5 nm
L 0201 0201 0402-1 6306 1 C6307
D = = 10Ul 0, 1UF
33 29 20 38 15 15 34 13 13 31 PP3V3 SO o 5 a3
52 51 49 48 47 46 45 44 35 X5R- CEF CERM X5R
Bi02-1 G501
'R6324
100K ol Ao =
i) 1R6325 S g ¥ 8 ¢
5 20K 25 L3
2 1/ 200 JdJddd
5201 > 5> 5 5
R6323 GPl Q0_SPKR_SHUTDOM B leri oo 3 R6%30
1 40K, P C54208 GPI OL 2 |epi o U6201 sPDI F_ouT| @ CS4208 SPDI F_OUT 1 2 SPDIE_QUT_JACK oD =
LS T2 SPKRCONN L | D (';11 Pl o2 CS4208- CRZR DM G_SDao| N8 %z{:sf?‘év
i e [D-SEKRCMIRID cP1 8 VFBGA oM C_scLo| N2 NQTEST-TRE NG DM C CLKO 403
NOSTUFF 54 ¢om— DFET_OPENUS S lepros DI G TAL B -
RGD%ZZ DFET_OPENCH <7 lepi o SYM2 OF 2 DM C_spa1[ N
100K ML
2 1 NO TEST=TRUE NC DM C CLK1
L : oD > NC CS4208 GPQO NQ TEST=TRUE D lepoo mMesa =
1 1260w NC CS4208 GPOL ___ nQ TEST=TRLE B9 |cpor DM C_spaz| M
— MF L1 -
B DM C_SCL2 MO TEST=TRUE  NC DM C CLK2
2 e O HDA BIT QLK F2 |sak > )
77 52 11 [Ty—HDA SYNC E2 |sync DM C_sDA3| K2 DM C_SDA3 am s 55 2
R6331 77 52 CS4208_HDA _SDOUTO_R Dl |spio DM C_scL3| L2
7 11 m—HDA SDI N AR 2 TP_CS4208 HDA SDOUT1 Cl |spi1 R673532
50 SDCo Ncl_F6 DM C CLK3 R 1 2 DM C CLK3 oo 55 72
120w
HDA_SDOUT = | SPOL NG F; 1 vew
77 52 11 Fi -
mn Spbo2 NC| e LF
7711 @Ml Bl |spos Nl 8
D3 N 4
C grsT W
A5 IMCLK_A
NC CS4208 MOLKA  ng TEST=TRUE I B2 |sak A N Ho
NC CS4208 SCLKA  no TEST=TRUE f B4 | Rac A Nl HT
NC CS4208 LROLKA N TEST-TRE I A3 |soout A Ne e
NC CS4208 SDOUTA __ no TEST=TRUE f B3 Jooi N A
A6 K B
NC CS4208 MOLKB Qo TEST-TRUE I 6 ﬁ(a
NC CS4208 SCLKB _ NQ TEST=TRUE I B5 || Rek B
NC CS4208 LRCLKB g TEST=TRLE I B8 |soour B L
NC CS4208 SDOUTB g TEST=TRLE f 2 oo N B
6 [spa
B7
ScL PPg%pl
0 299929 N
§ 6oGga 72 55 52 DM C_SDA3 16
T PLACE_NEAR=U6201. N3: 5 mm
— —A|Mmfmfm Q
- wlwjwls
PP 2
930
SM
— 775211 HDA BIT CLK 125
PLACE_NEAR=U6201. F2: 5 nm
PP
B 6303
SM
77 52 11 HDA _SYNC 1
PLACE_NEAR=U6201. E2: 5 mm
PP 4
930
SM
77 52 11 HDA_SDOUT L&)
PLACE_NEAR=U6201. D2: 5 mm
PP

77 52 £S4208 HDA SDOUTO R

BY,

PLACE_NEAR=U6201.D1: 5 mm
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8 7 6 5 4 3 2 1

71 s3 PP5V_S0O _AUDI O AMP L
CRI Tl CAL
Cc6412 .
CR'LTéiAlLO CR'“E“ 47UF 06411 USI NG 0603 PAKAGE | S FOR DFM TO PROTECT U6410 (CSP)
FERR" 1000- OHM %_(iolug o 8V 2 L YOS UBA10. AL A2: 5 mm
w2 5 —AUD LR L P 1 Ys2l_2 _AUD SPKRAMP LIN P 1Lz CASE P  P—— 0. 1F
0402 CRI Tl CAL JOL = 2 %
L6411 CB414 e e cost
4X MONO SPEAKER AMPLI FI ERS ( MAX98300 & SSM2375) FERR- 1000- OHM 0. 01UF 0402 u6410
APN: 35352888 & 35352958 e apio i (Y Y Yoz an B NO TESTZTRUE VAX98300 = SPKRCONN L OUT P o 5 e o
GAIN = +3 DB o == = == — A3 wp BL M N_LI NE_W DTH=0. 40 MV
D 0402 To% SPKRANP LIN P | N+ ouTH M N_NECK_W DTH=0. 10 MM
1ST ORDER FC (L&) = NOM 569 Hz CRITI CAL oV o 1IN | | N our-| CL
1ST ORDER FC (SUB) = NOM 9 HZ TR R
SPKR_SHUTDOWN
" . SPKROONN L QUT N gom, 55 72 2
L6401 M NNEGCW BTH-0. 10 M4
FERR' 1000- OHM 1
4
2 [y P! CO_SPKR_SHUTDOMN Y Y Y )L Rem%ﬁ
0402 118w
CRI Tl CAL M- LF
05,
7155 PP5V_SO_AUDI O AMP_R
CRITI CAL X CR'(;'}‘?;LZ j BYPASS=U6420. Al: A2: 5 nm
FEF%I%?(?OZOOCHM 6423 47UF - L So2t
y ~ 0. 01UF (2% 2| criTIcaL 0, 1UF
o2 51 RP 1 o2 2  RINP ! |72 T ChsE A PVDD 2 Xer cerm
0201 SPKRCONN R OUT P
camon L | uea20 SPAFOON R UL o
C L6421 CBA24  sohen MAX98300 = | M REREGCW Bres. 10 tan
FERR- 1000- OHM 0402 — WP SPKRCONN R QUT N
) ) 0. o1t SRIESTHRE S " 8 TR U Ny < 2
0 51 ) 1P| 52 ) | ) RIN | e o M NCREGKCW BTH-O. 10 MA
0402 = K L | N ouT-
CRI TI CAL o =
XTI CERM o3 SPKR_SHUTDOM C2SHDN- GAIN_. S _SPKR R GAIN
82|\
R6420"
PGND 1005!,1
153 PP5V_SO_AUDI O ANP R 1/ 16W
VELLF
402,
CRI TI CAL BYPASS=U6430. C2: C1: 5 nm
Co4321 1 CB431
RAPIAce, CRITI CAL 100UF —* —L0.10F L
L6430 29%——~ T i -
C6433 i
FERR- 1000- OHM PP case A 8 cmimica °ghe SPKRCONN SR OUT P
) e
o5 AabLte RP 1 ¥ Y Yul: an e o LR W B0, 40 T oD 72
m = = = TEST=TRUE U6430 M N_NECK_W DTH=0. 10 MV
0402 1% SSMR375
iov wese
e B ouT+| =
NOQ TEST=TRUE AN our- [
CFEgllgAlL Cgﬁﬂs(’:ﬁL B SPKR_SHUTDOWN A GAl N3 RSUB GAI N SPKRCONN SR QUT N s 72 82
FERR® 1000- OHM ey = VLN N W DTHED. 70 A7 o =
o s Ry ALBRN 0 [ Vel 2 _aup SEKBAM:_R&LBLN_N;' |_2§.L.B|_N_N— EDGE| 22 1 C6436| M NNECRWDTIED. 30
0402 - - - - G\D 4700PF
10% i
E 8 2 Sk cer
o3 0462
s PPSV S0 AUDI O AP L,
C6441 USI NG 0603 PAKAGE | S FOR DFM TO PROTECT U6440 ( CSP)
CRI TI CAL T CAL CRI TI CAL BYPASS=U6440. C2: C1: 5 nm
L6440 C6443 C6442 1|, 1 C6441
FERR- 1000- OHM 0. 22UF 100UF — ——0.1UF
. 0% —— T To%
52 51 (TR AL L P i Y [el 2 _aup. >_| L] LR LSUBLIN P [ 2 8 mTica 2 o8 SPKRCONN_SL_QUT P oD 55 72 62
0402 mL NO_TEST=TROE CASE- AL1 DD 603-1 M N_LINE_ W DTH=0. 40 MV
iov U6440 M NCNEGKCW BTH-O. 10 MA
= S
Ta = aths s s
FERR- 1000- OHM (o:.ezzur 2N aur-| =
LYY Yoz e SPKR_SHUTDOWN 2 N ™ oD 55 72 o2
°2 9 MD—AUD TB_ TN 0402 o A = = I NG TESTETROEN. o3 Sb* Al Sl ON SPKRCONN_SL_QUT_N M NRECK-W BTHEO. 10 v
iov EDGE] #2 1 CB446
G\D 4700PF
o3 Pt
3 S W
X7w. cer
0462
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R6550 N_NECK W DTH=0. Q6MM
HS_M C_P 2. 2K Al,u'\ci-LéNM*(\:leTHzg o
o @ ' LAAA2 —=— am =
5%
CRI TI CAL 1/ 16W CRI Tl CAL
R6556" 106550 MGk Ji 8
K —L 3300PF 27PF
% S 5y,
201, 56, M R6559 8561
- 12425 o5 02
st <t} AS_MT_N \ Slo/w AUD_HS M C_N am
(i M NERESEUY BFEES: 3M
RE8e°P SEUETEBERCAPERREY REACSETRAND
(SEE RADAR # 6210118)
2 D DFET. OPENCH
BYPASS=U6500. [B2: : 3MM
. JiCBSBO 16362 |1 CB563
R6520 T OUF —— 9, 1UF 0. 01UF o
oK 2 8 2 %68\5 CERM 2 v @
e T SAEE{EA X5R 0301 6625{-10ERM VoD
242 l — o TA %&g&FFR
L BYPASS=U6500. B2: : 3MM < |oser ouTil AL AUD_CONN_SLEEVE XW o 5
DFET_CPOL a e a2 A2 AUD_CONN_SLEEVE XW g . 55
1 06501 ge
%OOPF g
—F 048> 0C
L
i DFET OPENUS
BYPASS=U6501. B2: : 3MM
. JLCB530 16342 16543
R6521 T OUF —— 9, 1Ul 0. O1UF
10K iy 2 1Y S i
Tiow —F SERM SR 0201 T 355, CERm &
i VDD
1 BYPASS=U6501. B2: : 3MM T B8R0 o
= WCSP
2 |pseL QuT1
=+ DFET_CPQO2 a e ouT2|
1 C6502 aD
OO0PF B
o

Al

AUD_CONN_RI NG2_XW [ s 55

AUD_CONN_RI NG2_XW [ s+ 55

SYNC MASTER=CLEAN X305
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AUDI O JACK
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CODEC QUTPUT SI GNAL PATHS

CRI Tl CAL

J6602
78171-6006
M RT- SM

5

o [0 | [0 | |-
000000

)

CRI Tl CAL

J6603
78171-6006
M RT- SM

5

o [0 | [eo | |-
000000

b

SYNC DATE=06/24/ 201

AUDI O JACK TRANSLATORS

FUNCTI ON VOLUME CONVERTER PI'N COWPLEX MJTE CONTROL SPEAKER w\INECTm HP=80HZ
HP/ HS OUT 0X02 (2) 0X02 (2) 0X10 (16) NA
TVEETERS 0x03 (3) 0x03 (3) ox12 (18) CODEC GPI Q0 2-M C CONNECTOR APN:. 518S0672
suB 0x04 (4) 0X04 (4) 0X13 (19) CODEC GPI 00 APN:. 518S0769
SPDI F QUT NA OXOE (14) 0x21 (33) NA 12 s SPKROCONN L OUT P
33 29 20 15 17 19 34 52 3% 3 _PP3V3 SO 72 53 SPKRCONN L OUT N
52 51 49 48 47 46 45 44 35 E
CODEC | NPUT SI GNAL PATHS 72 52 (TR SPKRCONN L_I D
D FUNCTI ON CONVERTER PI'N COVPLEX VREF J 6601 . SPKRCONN SL OUT P
DMC 1 0X09 (9) oX1C (28) 3.3v
DM C_SDA3 FF14A-5C- R11DL- B- 3H 72 53 [TEy-SPKROONN SL_QUT N
DMC 2 0X09 (9) oX1C (28) 3.3v 72 52 (0T} = GF- RT- SM
HEADSET M C 0X07 (7) 0X18 (24) 2.7v mMT
1
R6680 212
, SHORT | 72DM C_SDA2 S 1°
OTHER CODEC GPI O LI NES 4 0
402 o
LEFT SPEAKER | D GPl 2 | NPUT H GH = FG LOW= MERRY DM C CLK3 S 0}
Rl GHT SPEAKER | D GPl B | NPUT H GH = FG LOW= MERRY 72 52 @ —
DFET CONTROL GPl o4 QUTPUT H GH = DFETs OPEN ._7O
7 s [E-SPKRCOWN R QUT P
L 7 5 [>-SPKROONN R QUT N
= 72 52 [T SPKRCONN R 1 D
LEB1T PLACE_NEAR=16600. 3: 2. 54mm 2o SPKRCONN SR QUT P
120- OAM 25% 1. 3A X600 72 5 [ry-SPKROONN SR OUT_ N
o AUD_HP_PORT_REFCH 1 2 AUD_CONN_SLEEVE i % 5
<
VI RESE-W BTEES, 38, e
120- OHM 25% 1. 3A
- AUD_CH_HS_GND 1 2 ss AUD_CONN_SLEEVE XW
0402 7— N
XV\BS’§01
C oo gy ADHSMCP 1532
Lc'é“ ‘i‘_“é PLACE_NEAR=J6600. 5: 2. 54mm
XW6602
120- OHM 25% 1. 3A =V APN:. 514-0875
51 ¢oo—AUD_HP_ PORT REFUS 1 [ Y L2 AUD_CONN_RI NG2 1 582
0402 FBI NZNECK-W DTH:SZ 06MM CRI TI CAL
L6614 J6600
120- OHW 25% 1. 3A AUDI OF%TDDlHF_ Jaa
51 AUD_US_HS_G\D 1 Y L2 54 AUD CONN RI NG2 XW ) 5 MC
0402 M FFEEEE:W EFEES ?m 6 “AUDI O GND v
2 2RTN
XV\BS,§O3 190 T
AUD_HS_M C_N N 5 8 O DETL
v 6% Nox———-ox
CRI TI CAL 3 ~R AUDI O
L6604 4
120- OHM 25% 1. 3A AUDI O GND
AUD_HP_PORT_L 1YY Y L2 _Aub cow Hp LEFT AUDI O
0402 N-NECK-W DTH=0. 06 MV 9 VIN
R6602 Lg?éﬂou 10 |vop EZ A
22K FERR- 470- OHM 11 e
[k X AUD_TIPDET 2 1 (Y Y Y 2 AUD_CONN_TI PDET_2 OPERATI NG VOLTAGE 3. 3
201 & 0201 qul TTCAL POF
FERR-470- OHM 12
R6603 13
B 2 2K o1 qooy AUD_TI PDET_1 1 2 Tl sHELL
R TT CAL 0201 AUD_CONN_TI PDET_1 PI NS
1/20W 15
M 120- OHM 25% 1. 3A
2 AUD CONN HP RI GHT
° D00 7P $ORT R 0402 — -
CRI TI CAL = = 1 C6601
L6 C6600
FERR- 470- OHM 1%“3"} - = gdg%UF
51 AUD_TYPEDET 1Y Y L2 __Aub cow TYPEDET 4058 2 9523’{‘ X5R
0201
% [y SPDIF QUT JACK
33 29 20 13 17 19 94 95 93 17 PP3V3 SO
EEF R R R
CRI TI CAL
.| DZ6RP7 2| CRITICAL QR T1 CAL 1 C6607
'R6601 ESReLCo- 16V " 8603 6605 | 3 Dz6606 —L 100PF
10K % — 5% B %Qgtgﬁg 1BMR ESDAL C5- 1BM2 2 35y
Fiow 2 5 sy F S682 S682 i)
, 402 1 02 0201 1 N
2
1
C6 CRI TI CAL C6604 1 CRI TI CAL C6606 : CRI I CAL o008
10 100PF — 100PF —L DZ6605 100RE —
DZ6601 2T DZ6602 22T | ESDALCS- 1BMR &¢ 2 F ESDAL C5- 1BM2
- 2 - 2 < 1 -
ESDALC5 lBlg/g 0%% 1 ESD@JZ_(B iBM2 0%% sOD882 0201 SOD882
A SYNC MASTER=CLEAN X305
T

C} Appl e I nc.
®

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 | T

IV ALL RI GHTS RESERVED

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

66 OF 118

8

2

WWW . AlISaler.Com




MagSaf e DC Power Jack
CRI Tl CAL
F7005
6ANP- 32V- 0. 00950HM PPDCI N_G3H 5770 72
72 PP20V_DCI N_FUSE 1 2
CRI TI CAL M N_LI NE_W DTH=1VM
VatThgessou o Zomm 0603
J7000 NOSTUFF
WI'B- PV\R- VB2 1 C7005
D M RT- SM ——0.01UF
1 2V o7 70 72
o | Peavaz o
[¢
o3 TP_TDM ONEW RE_MPM 1 C7008 e
4 0. 1UF
O 1 CRITI CAL 20% 1 cenenT_NorE-PLAGE NEAR U700 and 7001
[¢ 2 G
6 _L uU7001 402
© L SMC BC ACOK VCC TC7SZOBFEAPE s L
= soress, 2 = o SNC BC ACK a1 a2 a3 57
51850508
C7000 *
0. 1UF —— R7029* z
2006 —— 2. 0K
w K
o 1/ 16W
MF-LF
U7000 402,
MAX9940 =
SC70-5
72 ADAPTER SENSE 5 EXT | NT[4 SYS ONEW RE @ a1
CRI Tl CAL
NC_G\D
‘R7012 .
22. 1K | nput inpedance of 22.1K neets
R 1/ 20w sparkitecture requirenents
2201 for D2 design only
. . Sl 5419DU
C 1-Wre Over Vol tage Protection POVERPAK
The chassis ground will otherwise float and can
send transients onto ADAPTER SENSE when AC i s 'R7010
connect ed 100K
5%
%/IFQUW
%:_7091]7‘&: 220t When input voltage is 2V the FET will be off
0% R7011 bl ocki ng the | eakage path and 22. 1K can be
3462 LOR properly detected.
DCI N _| SOL_GATE /20w When input voltage is at 16V+, FET will
201 conduct and power charger and 3.42V reg
o s _PPDCLN_G3H_I| DCI N | SOL_GATE |
“ Dr7010
6. 8V Zener 7 ODZS?A 8B
A
R7020 CRI Tl CAL
47 D7005
A% 2 R D o R BAT30CVFI LM
yaw VL aGeRzoy 0 28 mn o323 APN: 35353733
s 3. 425V "G3Hot " Suppl
B R7005 PPN S pouzcan PPy
12 70 65 63 57 45 30 PPBUS G3H . 10 ) PPBUS GBH R N vc{u;mgggmmmu 2 nm Supply needs to guarantee 3.31V delivered to SMC VRef generator
5% M NREGK W DTHE0” 25 mn o P3VA2G3H BOOST
JF/VELV; VOLTAGE=18. 5V DI DT=TRUE
805
‘\'; . B:; C7094 :
0. 22UF p— CRI Tl CAL
NOTE: M RROR C7092 and C7096 U7090 a7 L7095
R7001 LT34|1]7:8AED 402 33UH 20% 0. 39A- 0. 4350HM PP3V42 G3H 1o 35 38 39 41 42 43 44 50 56
NOSTUFF NOSTUFF 4 5 YY) B R
C7090: C7091: C7092: Cr7093: C7096: C7079'7: 1 = Y/ 2 o P3VA2G3H SHON L §ySHDN* e m?é:&?‘ﬁﬂ%v?s"?m : ootse Vout = 3.425V
4.7 4k — 4T — 4T — 47— 4T — yjgow 7l RTICA SO EeTRE 300MA MAX QUTPUT
35V 35V 35v 35V 35V 35V , 0201 NCx—
X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM Fall R7097* ) L
BATTERY CONNECTOR 0603 0603 0603 0603 0603 0603 . 5 (Switcher linmit)
GN\D F‘;ﬂ 5% .
NOTE: M RROR C7093 and C7097 o o e NOTE: R7097 can be replaced
518-0376 oM T NOSTUFF 402, by SHORT at PVT
CRI TI CAL C7001 + 'R7002
J7050 nebTurE - LRIQD 1€7099 |1 C7008
E —— T P3V42G3H BIAS § —— p—
BAT- J5 RoE o o o
- 402 <Ra>| 2 XBR. CERM 2 X5R CERM
F-ST-TH 2 201 R7095] 0402-1 0402-1
f
12 P 1 1 g:27FE|):95 348K
190
13 PCS 2 B, 11200
14 POS 3 e 201,
15 PGS 4 72 57 PPVBAT G3H COWN P3V42G3H FB
NC: 16 SCL 5 ot sNBussM:sGsSL a1 44 57 72 81 <Rb>
G |
A NCx—21 SDA CHEDEh EVTEVEy=E A st 7z 0 R7096 BYNC. MASTER=CLEAN X305 DEG SYNC_DATE=027 18/ 201
18 | RYS_DETE 7 72 SYS DETECT L 200K e
oo e T4 o v DC-1n & Battery Connectors
D7050 1R7050 201, 027 N RN ez
21 NEG 10 . .
22 NEG 11 C7050 : C7060 : RCLAMP2402B %‘QK d} Appl e | nc. SCH_NUM>
0. 1TUF 1UF so7s Irisw Vout = 1.25V * (1 + Ra / Rb) ®
ER T BT T 2402
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NOSTUFF
For Erp Lot6 spec R7190
1 2 CHGR DCI N .,
57 TINEEW L7T zs i ’ E%Y}MB T M- L;\%OZ
g g g g . NCLITNE-W DTH= i 1/ 16W
C71 © ) C7194 1
X L2 | I Re uy PLACE S| ItDE—ItBOTTCM 4 7 F % VN BOOST 22%; CRITI CAL
ver se- rren rotecti on CHGR DDP
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NO—STUFF & z B 1712 11 |MooE Rl 3 P3V3S5_RF 1712 5 5| 5|2
CRI TI CAL z 5|« il P5VS4_VEB1 9 vFB1 vre2| 16 | | P3V3S5 VFB2 il K b I I CRI TI CAL
1C7555 g1, 4 s 8% P5VS4_COVPL 10 |cavp1 cawz| 15 | | P3V3S5_CovP2 8% = gl 2l C7594 :
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PP1V05_S0

62 aZfl18 17 15 14 10

PLACE_NEAR=U1100. AJ12: 1MM

SM
1 542 PIVO5S0_SENSE P

72 70 &7

PLACE_NEAR=U1100.

AK14: 1MM

SM

2 »» PIVO5S0_SENSE N
NO_XNET_CONNECTI ON=TRUE

70 60 59 58 45

70 67 66 63 59 58 49 37 19 18
727

1VO5 SO REGULATOR

PPVI N_S5_HS_COVPUTI NG | SNS

PP5V_S0

R7601* C7601 B DrETROE
i i
Wby A R763Q!
2 avpASSQRR00, 14: 6. S 0
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Vout = 0.5V * (1 + Ra / Rb) d bi] I
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3. 01K ur7600
%EW | SL95870
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(PCHVCCI OS0_QCSET)

NOTE: M RROR C7624 and C7625

(PCHVCCI OS0_VO)

89

14.
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CRITI CAL | CRI Tl CAL L7624 C7625
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P UF—: -4 %2OOPF %g\f
1C7630 2 2
— }F CAEELBZEigh? B SM 8262 5?52 C
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O?l TI CAL = BYPASS=Q7630. 2: 5: 6nm
(5
NTI%7D4951NF
DFNS D1 2
3 CRI TI CAL
4
ks s CRI TI GAL RJ_%’P
L ale |9 L7630 %
" 0. 68UH 25A° 5. 5MOHM M PP1V05_S0 BUB
2
5L/ 02  ecosan- s PPlVO_S, S AR 5 o ] Vout = .05V
|E 15250955 ~ VOLTAGEST 08V CRC76C£9 12A MAX OUTPUT =
sle | LAce_sepci 30,2 1 5 270UF—f = 300 kHz
5 Cr76231 2
T TO00RE —— case- 8428k
s [ 7 285
07 CRI TI CAL
376500043 = .|1C7648
L 270UF
‘2‘ 20%
(P1V05S0_L1) - B4-SM
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37K
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Page Not es PART NUVBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
Power aliases required by this page 116S0004 2 RES, ML FILM 0 OHV 1A MAX, 0402, SMD R7723, R7724 BKLT: PROD
- =PPVI N_SO_LCDBKLT (9-12. 6V LCD Backl i ght |nput)
- =PP5V_SO_BKLTCTRL (5V Backlight Driver Input)
- =PP5V_SO_KBDLED (5V Keyboard Backl i ght Input)
BOM options provided by this page: 15251527
BKLT: ENG - Stuffs 10.2 ohm series R for engineering builds PLACE_NEAR-L7710. 2: 3MM
BKLT: PROD - Stuffs O ohmseries R for production ml TI mL ?}I;I]_%L ml TI mL
R7700 Q7706 22UH 20% 2. 4A- 0. 1050HM D7 701
CRI TI CAL PONERDI - 123
0. 025 FDC638APZ_SBMS001 1 PPBUS SO LCDBKLT PWR SW A K  PPBUS. SO_LCOBKLT_PUR SW SHOLLD BE KEPT AS SHORT AS POSSIBLE PPVOUT SO _LCDBKLT o » D
3AME_73729,_0467 Ssore-HE - 1 N : DEMBO3OC SM M NTREER M DFLS27.00 CRITI CAL | CRLTI CAL | CRLTI CAL | CRITI CAL VW B 35
o5 57 56 45 20 _PPBUS_GBH PPBUS SO LCDBKLT FUSED > L C7711 |1 C7712 S TGt Reoe-Tre 1C7rA5 [1Crrl6 |PCrri8 |PC7r19 |t C77OPF
603- HF NEERTYY RUFE0- 25 M 3 J_i 1 2 igé% Tz igé% 2 igé% Tz igé% Tz ié)éomm
ey 1N((:S%TUFF T % g CERM T % g CERM T é o1 o1 4801 4801 8665
3 L 0. 00 PLACE_NEARSD7701. K 30 ACE_NERRED7701. K 30 PLACENEAREDTTOL. 1€ I
— % PLACE_| NEAR—D7701 K 5MV PLACE_NEAR=D7701. K: 5SMAL_
| SNS_LCDBKLT P 2 3}5% =
o o qom ) SNS_LCDBKLT N PLAGE NEAR-L7710. 2: 231
5
LCDBKLT EN L
CRI TI CAL —
PP5V_S0 3339 37 49 58 50 62 63 68 67 I_l—_ 701
BKL FET ONTL R 4 J ] ST AR
R77431 R7744 M NERESR -2s
& — R7708"
TR AR ALy Hepe 18 2K
AR MRS Brees: 4w gl
PP5V_SO_BKLT VDDA 'R7703 4022
. YLD TS 3 PP5V_SO_BKLT] VDDD A
NEAS U c77401|  |1C7741 agw
1%15 | 5 ZMEL R7709"
e ST TR o2 C
C 5052 BKL_FET L MEbE
s GND_BKLT_SGND © M N-RERR-W BFHES: 85™n 4
wn — DI DT=TRUE
R7740 L
™ > > =
?é‘éow Uur701
LLP
LPg548B1SQ - 04 B S
BKLT SD 11 o v 2 M N-NECIKCW BTHSD. 25° mm
(PPBUS SO BKLT PWR R) 9 | VSENSE_N swl
(PPBUS SO BKLT PWR F) 10 | vsENSE_P Fal 21 BKL_FB
4
R7742 BKLT_ SENSE_QUT 19 |sense oot D) BKLT: ENG
ey EOPIGBKLON 4,0, > BKLT_EN R 17 |gy  VSET_kEve 22 BKLT | SET KEVB Rr723 ]
MYV MO STURF | i keve  Kever] 13 BKLT_KEYB1 11022 KBDBKLT_RETURNL ., ..
1 14 = -
T C7P7F42 15 | sa v KEYB2 BKLT_KEYB2 e BKLT: ENG FRER- 35
2 8% oo o saam s av2 R7724
02 FB2 10. 2
 _GND BKLT SGND * ORI TI CAL LARAZ KBDBKLT RETURN ., -
35354160 16 e -28
R7747 >3 492
o SMC SYS KBDLED 1n8A2 o BKLT PV KEYB ww% > R7741
5% NO STUFF 299 34, 6K
5588506 34, ©
- % B

1/ W
by |2 GIEA7 RENE 2
Y | PPVOUT BKLT FB2
@! E}R‘E?—CX‘(,DTWB: 25 WM 5
XW'720

2 {0
s _GND BKLT SGND A%
XWZ 700 SM
SM 1| PLAcE_NeAR=D7720. Kk: 2M4

o7 66 53 62 59 59 10 37 19 33 [PPEV_SO
KBDBKLT SW
-5 02 N-NECK-W DTH=0. 25 MM
DI DT=TRUE
R77601 12R747K61 = OND BKLT SOND 1 C77u%6 1 c77U%7
4 = OLTAGE=0' )
12 i[lééow voLTAGEoY R7383 2 gi{p 2 gi{p
2012 2201 o7 66 53 62 50 50 10 37 39 33 [PPBV_SO 1 2 T AL 37150572 0505 0505
R7758 Wby L1772 Br7o8"
7 o L 2C BKLT SCL 1,80, 3 BKLT_SCL 402 10UH- 20% 1. 4A-0. 170HM &0’ {23 = PPVOUT_SO_KBDBKLT ., 7, ==
w7 2ow DYoF o201 4 BIHES: 3 WM o $PSV_SO_KRDLED R 1 2 A |'>—||_K ' ValTAGER20V -2
PST041H CDH46D14- SM
R7¢57 bl lc77ug:o 1C7721 [1C7722 RBIGOM 60G |1 C7723 |1 C7724 LTS
s 12C BKLT_SDA 1 2 BKLT_SDA L
- e o il il ol W TN T
68§ 68§ g 0505 0505 0402
Grr25, Crr2s SHALD o PLACED W FerED 1

C7720, C7721 SHOULD BE PLACED M RRORED
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e PPVE S5 1. 05V SUS LDO
Lynx Point-H requires JTAG pull -ups to be powered at 1.05V in SUS.
CRI TI CAL CRI TI CAL Pul | -ups (3) nust be 51 ohns to support XDP (not required in production).
1C7850 1C7851 70mA is required to support pull-ups. Alternative is strong voltage
N _— %é%\gF %L,JF dividers (200/100) to 3.3V SUS, which burns 100mWVin all S-states.
3 CRLTI CAL
ILSJL7880%8B B N P 17870 CRITI CAL
C DFN - 27204 3A PP1V5_S0 112 18 a7 10 52 7 68 0 XDP_PCH C
8 (YYY L2 g
e I P3V3S0_PIVS_SG_ENAEn CRITI CAL PlVSS(—J wi Y PCN;UAZT-IHLPlGlGBZ Vout = 1.508V TI%Z?&%S
o7 P1V5S0_PGOOD 3lpcr vrel8 =thoe < M — 70 67 66 50 17 15 14 13 12 1 _PP3V3_SUS SON
< BIBFERRUEE c78761| |'R7880 Max Current = 1.5A ol as PP1V05_SUS 1070
4| 5
Rl RSl 7RE — 5 10K Freq = 1. 6MHZ . . Vout = 1.05V
G\D_THRM_PAD ﬁ'\\ﬁ 16W | N ot
7] 9 0s5 2402 CRI T1 CAL 3 B Max Current = 0. 35A
<Ra> 1C7871 EN NGExNC
P1V5S0_FB 1% XDP_PCH . XDP_PCH
T, 8% Cr840 an_ PAD 1C7841
'R7881 0865 F~M 1@@—— § 7 — i"“%/UF
113K gg 2 2 S
19 ' %5
16W
2
*<Rb> 1 -
Vout = 0.8V * (1 + Ra/ Rb) L
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CRI TI CAL
a3 azfho 35 33 35 PP3V3 S4 Qr979 c&FHSCEAL
sumany SL73230N
RC Val ue not Fi nal 1212 u7960 CRITI CAL
® TPS2592ZADR( DZO?JsO
1R7976 ~ | |o O o PPVI N S4 TPAD EFUSE 3 |lvin ouTil 6 PPVI N S4 TPAD D A K NOTE: M RRO? C7978 and C7979
100K - J_ M NCRECK: g"v”+$8 4 |ving aurz| 7 NECK W DTH=
R972" Sroqal " T Ries e R Preceogor
M N 0/ ——
2201 @7‘90%2 ols v 1w 1877 s %709119 A N{:l L EN.WLO  BFETL9 s nC
DvN32D2L PB4 i, o %ggﬂ;_ PLACE_NEAR=U7960. 2: 212/1% EFUSE_DVDT 1 |pv_pr [N D
D orrgga 2 R7970 7R G NeuToRo. -T2
PVI N _$4 TPAD ENL2\7\:}\I§\1 PVIN S4 TPAD SS, R7964 1C7960 :J
He™ sz 118w OK TOO0PF -
PVIN S4 TPAD EN MasF 1 15’\7{7 2 :
= X249: BOOST N{EAbg -OTOSFF 1
CRI TI CAL PLACE_NEAR=R7963. 2: 1MM PLACE NEARLUT960. 1: 2MM X249: BOOST
900 L L CRI TI CAL
CSD16340Q8 = T X249: BOOST Q7905
X249: BOOST 3.3X3.3-QFN ORI TI CAL %}%}%
ORI TI CAL L7900 112~
R7900 100UH 20% 0. 4A° 1. 854CHM 90 o
12 70 o5 57 56 45 20 PPBUS_GB3H 1,8/-\/5\12 _PPVIN X249 BOOST | SNS PPVI N X249 BOOST_SW 1 2 A NJ K .0PP28V_TPAD our o 2 PPBUS_S4_TPAD w10
NLTTNE W DTH= T N NLTNE "W DTH= VMN_CITNE VI I)Il'|= T
114w NeEL ¥"5’TH=8 3 W J_i]_ EEW »ETH:S 3 W PSTO41H SM nglz_eo (\;!N; EEWX\(IDTH: 3| - [T J_il —
X249: BOOST | X249: BOOS oMo =
900 C7901 » X24P: BOOST X249: BOOST
100 —— 100F < X249: BOOST R7912*
Xok CERY 2 Xsk CERY 2 PPVCC X249 BOOST. 14RZ72S|3(03 75K
= . yaow A
NeEKe X249: BOGST X249 BOOST_SW oow e, ylew | TA9-BOBTOFET_GATER
J:‘ 91%'3; 1 N g;gkgggw BHES: 3 W L6 o5 .
0% X249: BOOST
1(|)?7922 ‘R7926 X6S- %jggﬂ 2 X249 BOOST_FB X249: BOOST PLACE_NEAR=D7900. K: 4nm CRITI CAL
. BOOS PLACE NEAR=D7" 900 K: 4nm
$ow Phow < X2AJ: BOCST X249: BOOST %Ggé
MELDP s D7922 3 1R7904 2 _X249 BOOGT COFET EN
L2 L2 Zi X249: BOOST 20K X249: BOOST X249: BOOS S
cl- SMC_ACTUATOR DI SABLE BATBAXV2TL u7900 = D O\\GR! I CAL 9% C79009 1 C
‘ i 120w R X249: BOOST
( Open- Dr ai n) 10 WVMBOLTLE | 4 ouo mocer v | H—} 909 , 201 - O
12 20 T PAD_ACTUATOR _THRMTRI P_L A 11 Gf 4 S I 2308BD3- GE3 cerv %35 2 ZD7935
™ - 1><249: BOOST | X249: BOOST 6les R 2 xoa o= X249: BOOST k EVEVER 1 ; BATBAXV2TL
(Open-Dr ai n) 1 8:71%92 R7811 = RQ%QQS > NO STUFF
N 19% 1 2 N 9 [| sEN CcovP| 7 X249 BOOST_COVP S% R X249_BOOST_COVP_RC R7919
XIR CERM 5% M 1% 0
0402
PGND AGND %249: B 10% % iLrew X249: BOOST [X249: BOCST [X249: BOOST [X249: BOOST [x249: BOosT-1°- <op
X249 BOOST o @ SERTrr CER'{' 2 X249: BOOST 0;‘8? 2 402 ORI TI GAL ORI TI GAL ORI TI GAL ORI TI GAL ORI TI GAL
1 C7922 X249: BOOST 1C7910 ,|*C7911 .|*C7912 .|*C7913 1Cr914
L o0 I T = X249: BOOST
T 1% CGND_X249 BOOST AGND R 0 2 35V 2 35V 2 35V 2 38V 2 35V 1R7999
> %;E.ll — — w:r_&la%w BIEL S ™ 23 22 ég PP3V3_S4 2 W 1 TANL- POLY TANL- POLY TANT- POLY TANL- POLY TANL- BOLY %M fr—
, = NEAR=U7900. 8: 2nm %% b Yow
02 402
XWF 900 L “ 2
SMg] F.?Y\?FSWRWN— .
1 X249: BOOST SV DT X249: BOOST =
(07 930 'R7934 =
8% 2| Xx249: BOOST 51. 1K .
X6S- CERM 2 1/ 16W X249: BOOST
= 0402 u7930 2[‘,’5'2“ '_D‘ CRI TI CAL
X249: BOOST SN74LVC1G123 o @&g
—PP3V3 S4 50 a4 39 40 43 43 46 47 65 66 R7917 = Aldax B Q2 %249 BOOST COPET EN L ° G. — $OT; 963 169¢Cz
B 67 66 52 31 [TR)—S4_PVR EN 2\/\/\/\1 X249 _BOOST COFET_EN | Bl Ig o g\EchEXT B2 X249 BOOST ET_EN_RC %: B
X249: BOOST 5o X249: BOOST|
o X249: BOOST Erew c1 lor cexTl. @2 2
X249: BOOST lRO70£I)<06 : ‘405 y C7934 1 X249: BOOST
| 5% R7916 S0 e L R7914! X249: BOOST
gé&? . o X249 B en 1% 0% g b 260K R7915"
NTURBLG9CE : iy i il 2
P CHN 5_| . | VECLF X249: BOOST RC Val ue| set for 100ns 402 , '%ig\;m
£<—| X249: BOOST R7939 = = :
51 %7?8':1 1 ,\N\/Ig X249 BOOST COFET EN SOUR(
. 1%
¢ 2 ||t X249 BOOST RESET L H:lf‘é'
X249_BOOST_EN_DI V Al
X249: BOOST e 19% BOOST CONTROL | NPUTS (X249: BOOST BOM ODTI oN)
‘R7909 X249, BQXST XTBa65™M =X249_BOOST_EN |
28. 7K 902 SYSTEM STATE (PM_SLP_S*_L) SMC_ACTUATOR DI SABLE_L TPAD_ACTUATOR_THRMTRI P_L X249_BOOST_MODE BOOST OUTPUT X249 POVER
120w NTUD3169CZ ] —— = - = = = = = =
2201 N CHN G3H, S5 oV X X oV 0 V (OFF) oV
sS4, S3, SO oV Hi-Z Hi-Z oV 0 V (OFF) PBUS
X249: BOOST
R792%1 13R47%98 sS4, S3, SO 3.3 V Hi-Z Hi-Z 1.8V 28 V (BOOST) 28 Vv
1280 oow 1 sS4, S3, SO X oV X oV 0 V (CFF) oV
DZ’I\JA;2 5201 -
A sS4, S3, SO X X oV oV 0 V (OFF) oV
L PBUS ONLY | NPUTS SYNC_VASTER=CLEAN X305 SYNC_DATE=05/ 307 201 A
CONTROL P
SMC R Ty SABLE L X249 Boost Power Suppl
SYSTEM STATE | SMC_ACTUATOR DI SABLE_L TPAD_ACTUATOR_THRMTRI P_L | X249 POWER T
- - - - - - I I nc SCH "NUM>
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3.3V SUS FET CRI TI CAL
37650945 @8020
3.3V S4 FET CRI T1 CAL EDP is per X305 Power Budget rev?? SI'/A413D3
@000 sczme
SI A41300 wupunnyauy LoV S5 G
SC70- 6L - 0\ - PP3V3_SUS 1112 13 14 15 17 50 64 67 70
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_l_ 4X _é_ = TR DM C SDA2 hod @ IRUE. 10 14 15 17 18 42 62 67 70
= = IRE DM C SDA3 52 55 IRUE GN\ND 2X G\D
J4002 - Canera —me QD =
Pl K N_N . =
o> me MBI CLK CON s J6602 - L speaker
[t TRUE M Pl _CLK CONN P 37 80 SPKRCONN L | D
CAM SENSOR WAKE L_CONN ., D—== i
= 1mE MPl_DATA CONN N e SPKROOWN L OUT N 5 5 Power Sequence
57 80
> me MPI_DATA CONN P - e SPRRCONLL QLB 0 o9 62 P NEEST sve avoee L w0
DA 7 a1 aa a8 o0 71 72 01 . [ - - 53 5 82 mE a7
S e SRR AL e 34801 - ipd f1ex T = o e S
7 a1 46 40 o0 71 72 81 D m— taE 16 19 41 58 67
- TruE | 2C CAM SCK 36 37 = TrRUE _TPAD SPI I NT_ L 39 71 _C o IRE PM PCH SYS PWROK 12 18 19 41 77
o> teE | 2C CAM SDA 36 37 > 1eRE  TPAD SPI_CS L w77 = > =e PLT RESET L 12 18 20 21
=t TruE  PP5V_S3RS0_ALSCAM F a7 o TrE  TPAD SPI_MOSI 39 71 77 J6603 - R speaker [ TRE EDP | G PANEL PWR 12 68 71
aD e TrUETPAD SPI_M SO a9 71 77 > =e SPKRCONN R | D 52 55 —m=e EDP | G BKL ON 12 63 71
—IRE > 1RE TPAD SPI_SCLK w7 7 [E>—me  SPKROONW R QUT N 53 55 62
= > IRE_TPAD SPI_BUS EN - E>—me SPKROOWR QT P 53 99 02
> TrRUE _USB_TPAD N 13 39 76 = IRE SPKRCONN SR QUT N 53 55 82
C J9500 - rio coax > IrE USB TPAD P 13 39 76 > me  SPKROONN SR QUT P s 55 82
> e HOM CLK N R > IRE 1 OXP2 INT L s me  GD
> _me HDM _CQKP 5o s o> TRE 1 2C 1 OXP_SCL w =
[ TRUE HDM _DATA N<O> 60 71 75 = TRUE 12C | OXP_SDA 30
> t=E HDM DATA N<1> o0 71 75 > TRE  SMC PVE S4 WAKE L 550014
> t=E HDM DATA N<2> . > 1RE TPAD ACTUATOR THRMIRIP_L s 0
> t=E HDM DATA P<0> o0 71 75 > 1rE  TPAD VBUS EN s
TRE HDM _DATA P<1> o0 71 75 SMBUS SMC 2_S3 SCL 0 a1 a0 01
g TR HDM _DATA P<2> I, > TRE_SMBUS SMC 2 S3 SDA w0 a1 aa w1 ;\]gqu(E)R' EDCEPV\R
= TRE SMC LID 39 a1 a2 43 = PP20V DCISNNEUSE S
e TRUE __SMC ACTUATOR EN L 30 a1 = I;,F: GN\D iiss
[ TruE USB3_SD D2R N 13 20 69 77 — TrRUE__PPVIN S4_ TPAD 4X39 46 70 L
> TRE USB3 SD D2R P 13 20 69 77 > 1RE  GND ACTUATOR 4Xas =
> 1eE USB3 SD R2D C N 1320 69 77 »>—IRE_PP3V3 $4 29 38 38 49 43 43 40 47 05 o0 J7050 - battery
[ TruE  USB3_SD R2D C P 13 20 69 77 = TRUE  PPS5V_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 41 41 56 57 o1
> e USB3 EXTB D2R P 1200 70 = SMBUS SMC 5_GB_SDA 41 41 56 57 o1
[t TRUE USB3_EXTB_R2D N 60 76 - TRUE SYS DETECT L s
= TRUE USB3_EXTB_R2D P 69 76 TRUE GN\D 8X
> e USB EXTB N 1360 70 J4813 - keyboard =
[t RUEUSB EXTB P 13 69 76 [ TrRUE __PP3V3_S4 20 38 39 40 42 43 46 47 65 o5
TRUE__GN\D 19X i TrRUE  PP3V42 G3H 19 35 38 39 43 42 43 44 50 56 J8300 - eDP
= > _TrE W5 CONTROL_KBD - > 18E__DP I NT_AUX N o 15
= TRUE WS KBD1 30 > TrRUE _DP I NT_AUX P 68 75
. i TRUE WS KBD10 3 > TrRUE  DP I NT_M._N<O> s 75
JO510 - rio flex >__TRE V5 _KBDI1 5 > TRE_DP_INT_M _N<1> -
B > TRE  SD PVR EN 15 18 60 > IRE W5 KBDI2 N > TRE DP INT M _N<2> w8 7o
> TRE HDM _DDC CLK 1260 71 > IrRE WS KBDI13 s > TRE DP INT M_N<3> o 75
> TRE HDM _DDC DATA oo > TRE W5 KBD14 o > IRE DP INT M_P<0> o 75
> 1RE HDM _HPD 12 20 60 71 > IRE W5 KBDIE_CAP N > IRE DP INT M_P<l> o 75
= TRUE  SMBUS PCH CLK 13 18 a4 69 71 77 i TRUE WS KBD16_NUM 30 = TRUE DP_I NT_M._P<2> 68 75
= TRUE _ SMBUS PCH DATA 13 18 a4 69 71 77 - TRUE WS KBD17 N o TRUE DP_I NT_M._P<3> 68 75
[ TRUE PM SLP_S3_BUF_ L 5166 67 69 = TRUE WS KBD18 ) > TRUE LCD IRQ L .
> IRE PMSLP S4 L 12 21 36 38 41 67 69 > TRE W5 KBDI9 % > IRE_LCD HPD CONN oo
TRUE PP3V3_S3 3X13 20 21 44 46 47 66 69 70 TRUE WS KBD2 3 TRUE LCD BKLT PWM R 63 68
= 3 | — =
o> IRE PP3V3 S4 2938 38 19 15 43 45 47 5 50 > IRE W5 KBD20 s SMBUS SMC_0_SO_SDA 47 41 41 45 65 71 72 51
= TRUE  PP5V_S4 5X35 39 51 61 65 67 68 69 70 = TrRUE W5 KBD21 30 37 41 44 48 68 71 72 81
Rl O SDCONN_STATE_CHANGE L 6o > IRE W5 KBD22 w > 1RE 12C BKLT SDA -
oD TRE USB EXTB OC L 16 60 > IrRE WS KBD23 w o> 1RE 12C BKLT SCL -
e GD 10x > TRE WS KBD3 s > IRE PP5VRBV3 SWLCD 3Xes
== o> IRE WS KBDA4 . PPVOUT SO _LCDBKLT o e
D TrUE W5 _KBD5 30 TRUE___GN\D 16X
> IrE W5 KBD6 . =
J5150 - hall effect = TrRUE W5 _KBD7 20 )
[ TRUE  PP3V42 G3H 1925 32 33 43 42 43 44 50 5 - TrUE___W5_KBD8 0 Power Rail s
> 1E SMCLIDR 4 > IrRE WS KBDO s > e PMSLP S3 L 12 21 a1 o7
TRE __GND > RE W5 KBD ONOFF L s > 1=E PPVIT SO DDR 21 27 60 70
= LEET CDTLONKED . —=E PRIVE 0 BEBillnnns
16050 - left fan o> IRE gDLEFT SHI FT_KBD 4 o> IRE Eggg g:g 15 20 21 44 46 47 o6 69 70 72
RE_FAN LT PWW w0 —RE 2x ODO—RE Buggwnp e
[ L TRE___PP3V3 S5_AVREF_SMC .,
> TRE FAN LT TACH . O PP3vas &
A > TRE PP5V SO 330 39 97 49 50 50 62 03 66 J4915 - kbd bkl t o—  PPsv S0 33 gy 02 e e so s
[ IRE G\D 5% [ TrRUE __ KBDBKLT_ RETURNL 2Xa0 63 = e PP5V S3 3 3 :0 ss :" 50 oz 63 8o o7 SYNC MASTER=J15 M.B SYNC DATE=10/ 31/ 201
L > _TRE KBDBKLT RETURN2 2Xa0 63 = e TEE . .
, = _tme  PPVOUT S0 _KBDBKLT .. e FEaeSe oo Functional Test Points
J6060 - right fan i TrRUE  PPBUS G3H 30 45 56 57 63 65 70
TRUE GN\D 4x DAL ez
D TRUE FAN RT_PWM 20 N - TRUE PPDCI N_G3H 56 57 70 <SCH NUW>
> TRE FAN RT_TACH 4 = > _1RE PPVCC SO_CPU 6010 40 59 70 Appl e I nc. =
TRUEPP5V_SO 3X18 19 37 49 58 59 62 63 66 TRUE__PPVITDDR_S3 w07 ® sy
Oo—B DB — 8 SoSw S5 ° <E4LABEL>
O = PP1V5 SO e NOTI CE OF PROPRI ETARY PROPERTY:
= = TRUE b 12 1815 17 19 52 64 67 69 THE_| NEORMATI ON_CONTAI NED HERE| N | S THE
PP1V35_S3
@ 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
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6 5 4

PCH Thunder bol t
NO_TEST MAKE_BASE NO_TEST MAKE_BASE
7313 B PARE_D2RN — B PARE_D2RN 1373 7320 _NC_TBT_XTAL250UT — TRUE TRUE NC_TBT_XTAL250UT 28
2 1a _NC _USB3_SPARE_D2RP — _IRE TRUE  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
76 73 13 _NC_USB3_EXTC D2RN — IRUE TRUE NC USB3_EXTC D2RN 1373 76
D 76 73 13 _NC_USB3_EXTC D2RP — IRUE TRUE NC USB3_EXTC D2RP 1373 76 TP_DP_TBTSRC M._CP<3..0> — TRUE TRUE NC DP_TBTSRC M._CP<3..0> =
76 73 1 _NC _USB3_EXTC R2D CN — _IRUE TRUE NC USB3_EXTC R2D CN 13 73 76 TP_DP_TBTSRC M._CN<3..0> — TR TRUE NC DP_TBTSRC M._CN<3..0> =
76 73 13 _NC_USB3_EXTC R2D CP — IRUE TRUE NC USB3_EXTC R2D CP 1373 7328 _NC_DP_TBTSRC AUXCH CP — IRUE TRUE NC DP_TBTSRC AUXCH CP 28
76 73 13 _NC_USB3_EXTD D2RN — TRUE TRUE NC USB3_EXTD D2RN 3 7s 1220 _NC DP_TBTSRC AUXCH CN — TRUE TRUE NC DP_TBTSRC AUXCH CN 28
76 15 15 _NC_USB3_EXTD_D2RP — TRE rE_ NC USB3_EXTD_D2RP 157378 -
76 73 1 _NC _USB3_EXTD R2D CN — _TRUE TRUE NC USB3_EXTD R2D CN 1373 76
e NC USB3 EXTD RRD CP  — true  TRE  NC USB3 EXTD RRD CP 1575+
2 _NC PGl E_ENET_D2RN — TRUE TRUE NC PCl E_ENET_D2RN 7
» _NC PCl E_ ENET_D2RP — _IRUE TRUE NC PCl E_ENET_D2RP 7
-+ _NC PCIE ENET_R2D CN — _IRUE TRUE NC PCI E ENET_R2D CN 73
-+ _NC PCIE ENET_R2D CP — _IRUE TRUE NC PCI E ENET_R2D CP 73
- 7212 _NC DP_1 G D AUXCHN — TRE TRUE NC DP | G D AUXCHN 12
=1 _NC DP_ 1 G D AUXCHP — IRUE TRUE NC DP_| G D _AUXCHP 12
7673 1 _NC_SATA A D2RN —_TRUE TRUE NC SATA A D2RN 1173 76
67311 _NC _SATA A D2RP — _TRUE TRUE NC SATA A D2RP 17876 g NC PCl E CLK100M GPUN — TRUE TRUE NC PCl E CLK100M GPUN 1
672 1 _NC_SATA_A _R2D CN — _IRUE TRUE NC_SATA_A_R2D_CN 178 76 1 \NC_PCl E_CLK100M GPUP — TRUE RUE \NC_PCl E_CLK100M GPUP 1
w72 u _NC SATA A R2D CP — _IRUE TRUE NC SATA A R2D CP 172 e 4 NC PCIE_CLKI00M PE5N — IRUE TRUE NC PCl E_CLK100M PES5N 1
67211 _NC_SATA B _D2RN — IRUE TRUE NC SATA B D2RN s NC PCIE CLK100M PE5P — IRUE TRUE NC PClI E_CLK100M PE5P n
731 _NC _SATA B D2RP — _IRUE TRUE NC SATA B D2RP 1172764 NC PCIE_CLKI00M ENETSDN = NC PCl E _CLK100M ENETSDN .,
67511 _NC SATA B R2D CN — _IRUE TRUE NC SATA B R2D CN 1 s s NC PCIE CLK100M ENETSDP p— NC PCl E _CLK100M ENETSDP .,
713 u _NC_SATA B R2D CP = RE TrRE__NC SATA B_R2D_CP 77y NC PCIE CLK100M ENETN = RE TrRE_ NC PCIE_CLKIOOM ENETN
C =11 _NC _SATA ODD D2RN E TRUE TRUE NC SATA _ODD D2RN 117272 NC PCIE_CLKI00M ENETP E TRUE TRUE NC PCl E _CLK100M ENETP 1
=11 _NC _SATA _ODD D2RP —_ TRUE TRUE NC SATA ODD D2RP s NC PClE CLK100M PEGBN — TRUE TRUE NC PCl E CLK100M PEGBN 1
= u _NC_SATA_ODD_R2D CN — TRUE TRUE NC SATA _ODD R2D CN 173 _NC PCIE_CLKI00M PEGBP — TRUE TRUE NC _PCl E_CLK100M PEGBP 1
21 _NC_SATA ODD_R2D _CP — IRUE TRUE NC SATA ODD R2D CP s NC PCIE CLK1I00M SV — IRUE TRUE NC PCI E_CILK100M SWN 1
11 _NC_SATA D D2RN — IRUE TRUE NC SATA D D2RN nreu NC PCIE CLKI00M SWP — IRUE TRUE NC PCl E_CLK100M SWP n
e % g‘gﬁ B %SPCN =-RE e NG SATA D DORP n oL NG PCH GPl 064 _CLKOUTFLEXO — 1R TRE__NC PCH GPI 064_CLKOUTELEXO
o =R Truz NG SATA D ROD ON nrs NG PCH GPI 065 _CLKOUTFLEXL — NC_PCH _GPI 065_CLKOUTFLEX1
»u NC SATA D R2D CP — TRE TRE____NC SATA D R2D CP "7 . NC PCH GPI 065 CLKQUTFLEX1 — trie e NG PCH GPI 065 CLKOQUTELEX:
7: 1 _NC SATA F_D2RN — IRUE TRUE NC _SATA E _D2RN . 7: 20 _NC PCH GPl 066_CLKOUTFLEX2 — TRUE TRUE NC PCH GPI 066_CLKOUTFLEX2
1 _NC_SATA F_D2RP — TRUE TRUE NC SATA F D2RP N NC PCH GPI G67_CLKOUTFLEX3 — TRUE TRUE NC PCH GPI O67_CLKOUTFLEX3
211 _NC_SATA F_R2D CN = IRUE TRUE NC SATA F R2D CN 173
=1 _NC _SATA F R2D CP — IRUE TRUE NC SATA F_R2D CP 17
o7 1 NG _USB EXTCN =-1RUE LRUE NC_LISE _EXTCN ®7Ie s _NC USB 4N — TRUE TRUE NC _USB_4N 13
76 73 13 _NC_USB_EXTCP — _TRUE TRUE NC USB EXTCP 1373 76 NG USB 4P = NG USB 4P
76 73 13 _NC_USB_SDN — IRUE TRUE NC USB_SDN L — TRUE TRUE 1
76 72 12 _NC_USB_SDP — IRUE TRUE NC USB_SDP 1373 76
7212 _NC_USB_W ANN — _IRUE TRUE NC _USB_W.ANN .
313 _NC_USB W ANP — _IRUE TRUE NC USB_W . ANP 1373
76 7313 _NC_USB_6N — _IRUE TRUE NC USB_ 6N 1373 76
7613 15 _NC_USB_6P — TRUE TIRUE NC USB 6P 1373 76
7673 15 _NC_USB_ 7N — TRUE TRUE NC USB 7N 1373 76
7673 15 _NC_USB_7P — _TRUE TRUE NC USB 7P 1373 76
76 73 15 _NC_USB_EXTDN — _TRUE TRUE NC USB EXTDN 1373 76
76 73 15 _NC_USB_EXTDP — TRUE TRUE NC USB EXTDP 1373 76
23 13 _NC_USB_PSOCN — IRUE TRUE NC USB_PSOCN 13 73
31 _NC_USB_PSOCP — _IRUE TRUE NC_USB_PSOCP 1373
B 7673 15 _NC_USB_| RN — TRUE TRUE NC USB | RN 1373 76
7673 15 _NC _USB_| RP — _TRUE TRUE NC USB | RP 1373 76
757311 _NC | TPXDP_CLK100MN — TRUE TRUE NC | TPXDP_CLK100M\ 1173 78
57311 _NC | TPXDP_CLK100MP — IRUE TRUE NC | TPXDP_CLK100MP 1173 78
12 _NC PCl _PME L — IRUE TRUE NC PCl _PME L 127
s NC PCl _CLK33M OUT2 — TRUE TRUE NC PCl _CLK33M OUT2 1
s NC PCl _CLK33M OUT3 — TRUE TRUE NC PCl _CLK33M OUT3 1
s 11 _NC_HDA SDI N1 — IRUE TRUE NC HDA SDI N1 173 OD—IRE PCl E TBT _R2D P<3..0> 28 75
211 _NC_HDA_SDI N2 — TRUE TRUE NC _HDA_SDI N2 173 OO—IRE PCl E_TBT_R2D N<3..0> 28 75
511 _NC_HDA SDI N3 — IRUE TRUE NC HDA SDI N3 173 OO—IRE PCl E TBT D2R C P<3..0> 28 75
513 _NC LPC DREQO L — _IRUE TRUE NC LPC DREQO_L 13 73 CO—IRE PCl E TBT D2R C N<3.. 0> 28 75
2313 _NC _CLI NK_CLK — IRUE TRUE NC CLINK _CLK 13 73
s 1s _NC _CLI NK DATA — IRUE TRUE NC CLI NK_DATA 13 73
7o 1 _NC_CLINK_RESET L — RE  tRE  NC CLINK RESET L w07 O IRE S T2 sz 7o
7 NC LPC CLK33M LPCPLUS R — 1mig TRUE NC LPC CLK33M LPCPLUS R i 73 D RE - s127s
— >—IRE DM _N2S P<3..1> 51275
>—IRE DM _N2S_N<3..1> 512 75
A
76 73 _NC_USB_SMCP — _ TRUE TRUE NC USB_SMCP 73 76
76 73 _NC_USB_SMCN — IRUE TRUE NC USB_SMCN 73 76
s _NC _SMC | NTERFACE 2 — _ TRUE TRUE NC SMC | NTERFACE 2 7

73

73

73

11 73

11 73

11 73

11 73

73

73

TBT_A _D2R P<1>
TBT_A _D2R N<1>

PLACEABLE BEAD- PROBES FOR TBT

SYNC MASTER=J15 M.B

lcmsm BEAD- PROBE BPAS53 1 No XNET_CONNECTI ONETRUE
lamsm BEAD- PROBE BPAS32 o XNET_CONNECTI ON=TRUE

SYNC DATE=10/31/ 201

TTILE

NC & No Test

C} Appl e I nc.
®
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X425 BOARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS
BOARD LAYERS BOARD AREAS BRI | OEREFRR
TOP, I SL2, 1 SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9, |SL10,|SL11, BOTTOM NO_TYPE, BGA, P65BGA MW 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’ GAP
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 &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;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| G—fr i
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 NI MUM 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 &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
37_OHM SE | 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: OJt 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 nomi 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, 150, 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 Y 0.146 MM 0.146 MM 0.120 MM 0.120 M 1x_DI ELECTRI C|  1or, sorTom 0.058 MM 2
_ 1x_DI ELECTRI Cifst3, 15L4, 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, 156,157,156, 1 h1 0.101 MM 2 -
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF  |ists.1514.150,15010 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 AL'—E’Q({ER, E | M NMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FFPAI R PRI MARY 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 * 0.071MM 0.071MM 0.075MM 0.126MM
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 - —
85_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD NET_PHYS| CAL_TYPE | AREATYPE | PHYSI CAL RULE SET
B 85_OHM DI FF  |ista, st 1500, 5010 Y 0.080 MM 0.080 MM 0.120 MM 0.120 MM . PesE Pes_B
85_OHM DI FF | 1SL2, ISL11 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’ GAP
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, 1SL11 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
A
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
1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 MW 0.1 MM

SYNC MASTER=SI DLE J45 SYNC

DATE=12/10/ 201

T
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CPU Signal Constraints
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY 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 _=2N CPU 85D DM _S2N DM _S2N P<3: 0> 51273
CPU_27P4S =27P4_CHM SE =27P4_OHM_SE =27P4_OHM SE =27P4_OHM_SE 7ML 7ML DM _s2N cPU_8sD DM _Son DM__S2N _N<3: 0> o
* = = = = = = F N2S P<3: 0>
oPU_85D 85_OHM DI FF 85_CHM DI FF 85_CHM DI FF 85_CHM DI FF 85_OHM DI FF 85_OHM DI FF oM s CPU 85D DM _N2S DM S 3_ 0] 512 73 ey CP_LNT_L G M. b 85D o DP_INT_M._C P<3..05> sen
- v - - - - - - — - DM _Nes CPY 85D DM _N2S DM _N2S N<3: 0> 51273 ED— =" =" = DP | NT M. C N<3..0>
NOTE: 7 nmil gap is for VCCSense pair, which Intel says to route with 7 mil spacing without specifying a target inpedance. EDl__| NT D INTIGM DP_85D DI SPL AYPORT - 568 71
CO—EDL_INT CPU_50S CPU_AGTI s 12 b 850 DLSPLAY, DP | NT M. P<3..0>
= T O—EDL_CsYnC CPU 508 CPU_AGTI FDI _CSYNC s 12 = = O P ITNT M Ne3 0= 68 72 75
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 U\A O—KlOOM CF’U P e I')FLRRD DI SPLAYPORT P 68 72 75 D
D s e CBLLARD QKM DP_85D Dsplavpcrr | DP_INT M F P<3..0> w
CPU_AGTL B =STANDARD B CPU_AGTL ToP, BOTTOM =2x_Di ELECTRI C B oM _aK CPU 85D LK DM DM _CLK100M CPU N 11 = g DL SpLaY P INT M FE N<3 0> u
. - . = — - - = O CPU_CIKI3S Pl CcPU 85D AK PAE CPU CLK135M DPLLREF_N ., = e, DL SPLAY R DF | NT M. P<3 O>
PusM M N ou 0. 457 W _ CO—CRU_aKI35 Pl CPU 85D ClK POLE CPU _CLK135M DPLLREF_P ., = g DL SpLaY R P INT M. N<3‘ - 0= 68 72 75
cPU_cow * 20 ML 2 CPU_VREF * 12 ML B [ED>—CRU_CLKI3S Pl CPU 85D ClK POE CPU CLK135M DPLLSS N 4, = = Ot — 68 72 75
" - P CO—CRULAKIZE Pl CPU 85D AKPOE CPU CLKI1I35M DPLLSS P ¢ .,
PuITR =21 SPAGING _ D—CRUEDR 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 CPU 27PAS CPU_CONP CPU_PEG_RCOWP 5 Z>—DE_LNL_LG AUX DP_85D DisPLAYPORT | DP I NT_AUXCH C N s 68 71
X X A K N D—CBUCEG CPU_45S CPU | TP CPU CFG<19. . 0> 6 18 72 [CD—DE_LNT_1 G AUX DP 85D pDispLAaYPoRT | DP I NT_AUX P o8 72
Most CPU signals with inpedance requirenents are 50-ohm singl e- ended. = = = I')P7I r\rr7| (jAUX I')P7RRI’) D SPLAY DP | NT AUX N
3 PORT o8 72
Sone signals require 27.4-ohm singl e-ended i npedance. D = = - =
SOURCE: | VB PLATFORM DG , Tabl es 205-207 O XDE_OK PCH QK POE 8D| QK POE NC | TPXDP_CLK100MP by 73
H CO—XDB_ QK PCH QK POE 8D| QK PAE NC | TPXDP_CLK100M\ b,
Spaci ng Rul e Sets S e s~ e | XOP_CPU TOI > |
e = O—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_PiTNFn 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 ? O—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 ? RS CPLLA5S (PULTP XDP_CPUPCH TRST L s 1872
— — — = 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 ? [ CPU 455 cPy I TP XDP_BPM L<7..4> o 18
DM CLK2S2N * =3X_DI ELECTRI C ? DM CLK2S2N TOP, BOTTOM| =6X_DI ELECTRI C ? =t CRUL45S CRULTE ZE_DBRESEL L oo
= M ’ o M —XDE_PROY_| CPU 455 cPy I TP XDP_CPU PRDY L 5 18 72
DM CLK2OTHER * =4X_DI ELECTRI C ? DM CLK2OTHER TOP, BOTTOM| =4X_DI ELECTRI C ? D —XDE_PREQ | CPU 455 cPy | TP XDP_CPU PREQ L 5 18 72
— CO—CBU CATERR | CPU 455 CPU_AGTL CPU CATERR L 5 a1
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET O—CRU BEl CPU 455 CPU VID CPU_PECI 6 14 42
" = O CPU_PROCHAT | CPU 455 CPU_AGITL CPU_PROCHOT L o a1 42 58
C DM _* =SAME DM _2SAMVE = = = = C
DM _N2S DM _S2N * DM _TXRX cPU 455 cPU_AGTL CPU_PWRGD 51410 DP DM ROPERT
" o CO—PMIHRMIRIP | CPU_45S CPU 8M 1 PM THRMIRI P_L 6 14 42 I H NET P! ERTI ES
OM _S2N OM _N\2s DM _TXRX L D P a5s CPU_AGTL PM_NVEM PWRGD NET_TVPE
= = = A 6 12 21
CLK_DM DM _N2S * DM CLK2N2S CO—BMSWINC CPU_45S CPU_AGTI PM _SYNC o1z ELECTRI GAL_GONSTRA NT_SET] PHYS! A SPACI NG
Y oM S2N " DM CLK2SoN ) SM RCOVP. CPU 27PAS CPU_COVP CPU_SM RCOWP<2. . 0> s [Z>—HDM_DATA DP_85D D splAyPorT | HDM _ DATA _P<2. . 0> 60 71 72
= = — CoO—euvD CPU 455 CPUMID CPU_VI DSOUT o5 [Z>—HDM _DATA DP_85D DsplavPorT | HDM _DATA N<2..0> o nr
CLK_DM * * DM CLK2OTHER O—CeuvD CPU_45S CPU VID CPU_VI DSCLK s 58 DM _aK DP_85D HDM_CLK HDM _CLK P s 60 7172
CPU_VID CPU_45S CPUVID CPU VI DALERT L HDM _ Gl K DP_85D HDM _ G K HDM _CLK N
PEG - SSD & TBT = = L. L CPU VCCSENSE B o s [ _ | _ 560 71 72
=== e P —— CRU27PAS - CBILVCCSENSE o s > DP_TEL Mo D_85D DLspLavpeRT | DP_TBTSNKO_M._C P<3..0> sz =
PHYSI CAL_RULE_SET LAYER ALLON ROUTE |\ i MUM LI NE WDTH | M NIMJUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP O —CPU VCCSENSE CPU 27P4S cpy veesense | CPU_VCCSENSE N o 58 == =
ON LAYER? CPU DI MVA VREFDO DR IET_ M0 DP_85D pispLAaYPorT | DP.TBTSNKO_M._C N<3..0> 525 71
e N N N B B . ED—CRLLMEM VREE MEM 120 | 72 DP_TBTSNKO_M.__P<3.. 0>
G 80D * =80_OHMLDI FF =80_CHM DI FF =80_CHM DI FF =80_CHM DI FF =80_OHM DI FF =80_OHM DI FF CPU DI MVB_VREFDO = DP_85D DI SPI AYPORT. . 28
ED—CRLLNEM VREE MEM 12M | vz DP_85D DisplAayPorT | DP_TBTSNKO_ M. N<3. . 0> 2
T === CPU_MEM VREE MVEM PVR PPOV75_S3_NEM VREEDQ A 22 25 24 71 78 = =
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 == = DB IBL M1 DP_85D DisPLAYPORT | DP_TBTSNK1 M. C P<3..0> 525 71 [
[Z=>—CPLLNEM VREE CPU VREE PPOV75_S3_NMEM VREFDQ B 22 25 26 11 pp—— e o [ DP TBTSNKL M. C N<3. . 0>
=N = SPI AYPORT | S M__C 3. . 528 71
PEG 2SAME * =3X_DI ELECTRI C 2 PEG 2SAME ToP, BOTTOM =4X_Dl ELECTRI C 2 [ —CBU NEM VREE MEM PWR PPOV75_S3_NMEM VREFCA ., 25 24 25 26 71 75 78 == =
— _ DU NN VRS NEM PPOV75_S3_MEM VREECA [z DP_85D pspiayport | DPTBTSNK1 M. P<3. . 0> 25
PEG_TXRX * =6X_DI ELECTRI C ? PEG_TXRX TOP, BOTTOM =10X_DI ELECTRI C ? 4 - o 2223 24 25 20 7L T8 T8 m I')FLRRD DI SPLAYPORT u:’ TBTSNKJ- '\/L ’\KB - O> 28
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 [ PEG_2CLK TOP, BOTTOM =10X_DI ELECTRI C 7 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 [ PEG3_2SAME TOP, BOTTOM =6X_DI ELECTRI C 7 I')FLRRD u:’ TBTSNKl ALJ)(C"' C P 12281
PEG3_TXRX * =8X_DI ELECTRI C ? PEG3_TXRX TGP, BOTTOM =12X_DI ELECTRI C ? = DP_85D DP_TBTSNK1 _AUXCH C N 1228 71
B PEG3_20THER * =5X_DI ELECTRI C ? o PEG3_20THER TOP, BOTTOM =8X_DI ELECTRI C ? o B
PEG3_2CLK * =8X_DI ELECTRI C ? o PEG3_2CLK TOP, BOTTOM =12X_DI ELECTRI C ? o
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T
PEG * =SAME * PEG 2SAME PEG3_* =SAME * PEG3_2SAME
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 NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP —
DP_85D * =85_0OHM DI FF =85_0HM DI FF =85_0HM DI FF =85_0HM DI FF =85_0OHM DI FF =85_0OHM DI FE 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 PO E_2R SSD CPU 85D PEGE_[2R PCl E_SSD D2R P<3.. 0> 5 35 71
= = > —BCLE 2R SSD CPU 85D PEG3_[2R PCl E_SSD D2R N<3..0> .43
B - B - B
DP_2SAMVE 3x_DI ELECTRI C _ DP_2SAMVE TOP, BOTTOM 4x_DI ELECTRI C _ X ) (\AplLHED meiR?D PC‘ E SSD RQD C P<3 j O> J—
DP_20THER B =4x_DI ELECTRI C 2 DP_20THER TOP, BOTTOM =6x_DI ELECTRI C 2 oy PCLE R2D CPU_85D PEG3_R2D PCIE_SSD R2D C N<3..0> s3s 7
. oo " [ P . P — I Pp— T > CcPU 85D PEG3_R2D PCIE SSD R2D P<3..0>
DM Gk 2a - cTRC DM Gk 2a o, BOTTOM =10 CTRC D CPU 85D PEG3_R2D PCl E_SSD R2D N<3..0>
HDM CLK_2DP * =4x_DI ELECTRI C ? _ HDM CLK_2DP TOP, BOTTOM =6x_DI ELECTRI C ? _ PFGﬁmRﬁTﬂT (“PlLHED PFGﬁI’)?F\’ 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
A = CPU_85D PEG 2R PCIE TBT D2R C P<3..0> 27
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> 273 - A
p——— o - T — PEC o0 TAT Pl 8D PG ROD PCIE TBT R2D P<3..0> ... SVNC WVASTERC CLEAN X305 PEC SYNC DATE=02/ 18/ 2014
x - ISAE o ot erGen  PAE TBT R0 Ne3. 0> . 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 AN
HDM _CLK CcLK_* * HDM CLK_2CLK = = Appl e Inc CH_NUM>
- o ° \ ON
Hi K DI SPLAYPOR * Hi K 2
oM S DM GLK_2DP 8 <E4LABEL>
HDM _CLK * * HDM CLK_2O0THER NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
Di spl ayPort/ TVDS intra-pair matching should be 0.127nm  Inter-pair matching should be within 2.54cm Max Length 241.3nm ?ﬁg’s&%PAmggYTgTﬁEpplﬁatgcﬂm
DI splayPort AUX CH intra-pair matching should be 0.127mm Max | ength 330.2nm | TO MAI NTAIN THI S DOCUVENT | 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:;BLl 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 NEO(’ GAF’
SATA_85D * =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF =85_CHM DI o
SATA_37SE * =37_cHsE =37_OHM SE =37_CHM SE =37_OHM SE =37_CHM SE =37_omsE
SATA_45SE * =a5_cHsE =45_OHM SE =45_OHM SE =45_OHM SE =45_CHM SE =a5_oHm 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 ? SATA_2SAME TOP, BOTTOM =4x_DI ELECTRI C ? o
SATA_TXRX * =6X_DI ELECTRI C ? SATA_TXRX TOP, BOTTOM =10X_DI ELECTRI C ? o
SATA_20THER * =4X_DI ELECTRI C ? SATA_20THER TOP, BOTTOM =6X_DI ELECTRI C ?
SATA_RCOWP * =6X_DI ELECTRI C ? SATA_RCOWP TOP, BOTTOM =10X_DI ELECTRI C ? o

NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI mﬁRULEﬁSET
SATA_* =SAVE * SATA 2SAME
SATA_R2D SATA_D2R * SATA_TXRX
SATA_* * * SATA_20THER
USB 2.0 Interface 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’ @P
PCH_USB_RBI AS * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD’ o
USB_85D - —85_0mMDI FF =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_OHM DI FF -85_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' o
usB . =4X_DI ELECTRI C ? o usB TOP, BOTTOM =6X_DI ELECTRI C ? o
USB_RBI AS * =6X_DI ELECTRI C ? USB_RBI AS TOP, BOTTOM =10X_DI ELECTRI C ? o
BT_WAKE * =4X_DI ELECTRI C ? BT_WAKE TOP, BOTTOM =6X_DI ELECTRI C ? o
USB 3. 0 | NTERFACE CONSTRAI NTS
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’ @P
USB3_85D - —85_omMLDI FF =85_CHM DI FF =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF -85_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' o
USB3_2SAME * =3X_DI ELECTRI C ? o USB3_2SAME TOP, BOTTOM =4x_DI ELECTRI C ? o
USB3_TXRX * =6X_DI ELECTRI C ? USB3_TXRX TOP, BOTTOM =10X_DI ELECTRI C ? o
USB3_20THER * =4X_DI ELECTRI C ? USB3_20THER TOP, BOTTOM =6X_DI ELECTRI C ?
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI mﬁRULEﬁSET
USB3_* =SAME * USB3_2SAME
USB3_R2D USB3_D2R * USB3_TXRX
USB3_* * * USB3_20THER

System Cl ock Si gnal

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 NEO(’(‘SAP‘
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 o

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
ey 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
[lin SATA_85D SATA_?R NC _SATA B_D2RN

SATA_ROQVP

PCH_SATA_RCOWP

O USB_EXTA USB_85D USB USB_EXTA P
[O—USB EXTA USB_85D USB. USB _EXTA N
[Z>—USB EXTA USB_85D USB USB EXTA MUXED P
>—USB_EXTA USB_85D USB USB_EXTA MJUXED N
[Z>—USB_EXTA USB_85D USB. USB LT1 P
[Z>—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

L NC USB_85D USB NC USB_SDN
[ CPU 455 cPy I TP SMC_DEBUGPRT_RX L
flRze CPU 455 cPy I 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

L 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

y NC USB_85D USB NC USB | RP
[>—USB_NC 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
[lRcs USB_85D USB. USB TPAD R N

CO—BCHUSB RBIAS [ PCH USB RBIAY  USB RBIAS

PCH USB_RBI AS

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
. USR3 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
. USBR3 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
[laan USB_85D usea roD | NC USB3_EXTD _R2D CN

ZE—SYSOLK O K32K RIC K SIONA5S | K SIow SYSCLK_CLK32K_RTC
ZZ>—SYSCLK GLK25M SB ClK 25M 455 | A K 25M SYSCLK_ClL 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=>—SYSOLK O K25M TET ClK 25M 455 | A K 25M SYSCLK_CLK25M TBT

CLK 25M 455 | A K 25M SYSCLK_CLK25M TBT_R

=

SYNC MASTER=SI DLE J45

SYNC DATE=12/10/ 201

TTTLE
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LPC Bus Constraints » PCH Net Properties bCH Net Propert |
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 GAF’ NET_TYPE v e r I es NET TYPE
LPC_45S8 * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CLK_LPC_45S i =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD O—LlBCAD L PC 45S LPC LPC AD<3..0> 15 a1 [Z>—PCH PM NET PCH 45S PCH_SE PCH | NTRUDER L n
[CO—LBC ERAME | LPC_45S LPC. LPC FRANMVE L 134 E>--PCHLPM NET PCH 45S PCH SE PCH | NTVRVEN L 1
SPACI NG RULE_SET LAYER LINE-TOLINE SPACING | VI GHT [E>—BCH BMNET BCH 455 BOH_SE PCH _DSW/RVEN 2
— [ED——BCH M NET PCH 45S PCH SE PCH SRTCRST L n
LPC * 6 ML 2 DB PM NET PCH 45S PCH SE PM RSMRST_ L 12 67 72
aLK_LPC B 8 ML PR [=>——BCH M NET PCH_45S PCH SE PM SYSRST_L 1210 41 72
- PCH PM NET PCH 45S PCH SE PM _PCH PWROK 1219 72 77
D [CO—SMBUS_PCH G K SMB_ 458 SMB SMBUS PCH CLK 15 16 as 69 11 72 D x{mfzg E’ZZ: x,:z Em Eg\jv P\/\RGDP\ARO( [PRTR D
SMBus Interface Constraints CD—Seus borpara s dss v SPUSFal oara R |- arrrye=: PO 458 PO St PM_PCH_SYS_PVROK .. 1o 15 -2
| Swve 13 41 PVWRE
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 3 PCH 0_| | SMB 45S SVB SML_PCH 0_DATA 13 aa D BCHLEMNFET BCH 455 ECH_SE PM TN L 12 s
i Py oy SML_PCH 1 _CLK e [=>-—BCH PM NET PCH 45S PCH SE PM THRMIRIP L R i
SMVB_458 i =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD === amo SML_PCH 1 _DATA [Z>-—BCH_PCLE_VWAKE PCH 45S PCH SE PCl E WAKE L 12 34 36 72
== ——SME SR R [>——PCHL PM NET PCH 45S PCH SE PCH RCIN L 14
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o C HDA_BI Tfo K HDA*AEQ HDA Hm BI T O_K ez
i — [ HDA_45S HDA HDA BIT_CLK R 1 >—SBLME SPl_45S SPIL 3X SPI _ALT_CLK s0 72
sve - =2x_Di ELECTRI C 2 [O—HDA SYNC HDA_45S HDA HDA SYNC 1 s2 >—SPL_ME SPl_45S SPL SPI _CLK 50
[ HDA 45S HDA HDA SYNC R , -SeL_MEB SPL_45S sPl SPI_CLK R 13 50
[ HDA 45S HDA HDA RST R L n C>—SBL_MEB SPL_45S SPI 3X SPI_M.B _CLK s
HD Audio I nterface Constraints [O—HDA RST | HDA 45S HDA HDA RST L 1 s2 »-—SPL_MEB SPl_45S SPI 3X SPI _SMC CLK 41 50
== [CO—HDASDLND HDA_453 EDA HDA_SDI NO e SPL_MEB SPL_45S SPL3 SPI _ALT CS L
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP O—tPASDN R HDA 45S HDA CS4208_HDA SDOUTO_R ., = = = EL3X 072 —
— HDA_SDOUT HDA_45S HDA HDA_SDOUT 11 52 C»-—SELMB SEL_455 SPl SPL_CSO_L so
HDA_45S * =45_OHM SE =45_OAM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD = = = HDA_SDOUT R CD>—SBLME SPl_45S SPl SPI_CSO R L 13 50
[ — HDA_45S HDA e [>SEL_MB SPL_45S SPL3X SPI_MB CS L o
SPAG NGRULESET aven e TouE srae] veanr CO—USB3_SD R2D USB3 85D USB3 R2D USB3_SD R2D C P 13 20 69 72 =>—SBL_MB SPl_45S SPIL 3X SPI_SMC CS_ L 41 50
- [CO—USB3_SD R2D USB3_85D USB3_R2D USB3_SD _R2D C N 13 20 69 72
oA . =2x_DI ELECTRI C 2 [O—UsA3_sh R USB3_85D USB3_D2R USB3_SD D2R P 12 20 60 72 =>——SPLMB SBL_455 SPL3X SPL_ALT 101_M SO 50 72
- _Sh PR USB3_85D USB3_D2R USB3_SD _D2R N 13 20 60 72 =»—SPLMB SBL_455 SEl SPL_M SO 13 50
) OSB3 SD | | ] -SeL_MEB SPl_45S [S= SPI_M SO R 50
SPI Interface Constraints C>—SeL_ME SPL_4ss SPLax SPI_MB 10l_M SO w
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP ED>-—SPLMB SPl_455 SPl 3 SPI_SMo M SO o
SPI_45S * =45_0HMSE =45_0HM_SE =45_0HMSE =45_0HMSE =STANDARD =sTANDARD CD——SPLME SPL_453 SPLaX SEL_ALT_| C0_MXB| =0
> -SPL_ME SPl_45S [S= SPI _MOSI 50
C I C—SPLME SPI_45S SPI SPI_MOSI _R 13 50 C
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT =»-—SBL_MEB SPl_45S SPI 3X SPI _M.B_| Q0_MOSI 50
- ‘ oL P CD——SBLMEB SPl_45S SPIL 3X SPI _SMC_MOS| 41 50
- - — : SPI_MB I SPI _45S SPI 3X SPI _| O<2> 13 50
SPex “Sx DIELECTRIC ? g SPL_MB P SPL_45S SPL3X SPI_MB 12 WP_L s
—>_EaE ap @D by E o ot o0 PCIE AP R2D P e ED—SPLMB I SPI _45S SPI 3X SPI _ALT 12 WP L 50 72
PCH Singl e Net Constraints [>—BQE AP ®2D PCIE_85D PCE_R2D PCIE AP_R2D N w72 C>—SPLMaL; SPl_ass SplLax SPI_| O<3> 1550
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;:" C S Fﬁagn S FiR?D Eg E 2E MD C P e E Sl 7M B @ S 74§§ SPlLax SPI ’\/I_B I m FO_D L =0
i = PCIE 85D PCIE R2D R2D C N 13 31 CD>—SBLMB I SPL_45S SPL 3X SPI_ALT 18 _HOLD L 0
PCH_45S * =45_0HM SE =45_0OHM SE =45_0HM SE =45_0HM SE =STANDARD =STANDARD D PCIE 85D PCl E_R2D PCIlE_AP_R2D PI _P 34 TPAD SPI SCLK
oo Er oot tob PO E AP R2D PI N . [=>—SBL_TPAD SPl_45S SPl 39 71 72
— _ oG L 2D on A . PGl E AP D2R P : SPL_TPAD_CS SPL_45S SPL TPAD SPI _CS L 30 71 72
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT = bOLE AD PR oelVar, bOLE DoR PCILE AP D2R N jz : [=»—SPL_TPAD SPl_45S SPl TPAD _SPI _M SO 39 71 72
PCH_SE i =2x_DI ELECTRI C A PCH_SE ToP, BOTTOM =3x_DI ELECTRI C . g PCIE 85D PCE 2R PClE AP D2R PI _P 3a 72 CE——SELIRAD SPL_453 SPL TPAD SPI_MXI s ]
D PCl E_85D PCE 2R PCl E AP D2R Pl _N 24 72
_ PCl E_CAMERA_R2D PCl E_85D PCl E_R2D PCl E_ CAMERA R2D P 36 a7
PCl - Ex press g POl E_CAMERA_R2D PCIE_85D PO E_R2D PCl E_ CAMERA R2D N 36 37
PHYSI CAL_RULE_SET LAYER ALLON ROUTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:" E Bl Fﬁagn S FﬁR’D PO E CA\'\/ERA mD C P e
- ON LAYER? i = PCl E_85D PCl E_R2D PCl E_ CAMERA R2D C N 13 a7
PCI E_85D i =85_oM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF [E®>—BCLE_CAMERA 2R PCl E_85D PCE 2R PCl E_ CAMERA D2R P 13 37
CLK_PCI E_85D . -a5_a 0 FE =85_OHM.DI FF =85_OHM.DI FF =85_OHM.DI FF =85_OHM_DI FF -85 OMD FF BOLE_CAVERA_T2R PO E_A30 PO E_DoR PO E CAVERA D2R N e
i il i i i T o = PCIE_85D PO E 2R PCl E CAMERA D2R C P 36 a7
= PCl E_85D PCLE 2R PCl E_CAMERA_D2R_C N 36 a7
B 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 VAEI G—ff o
PCl E_2SAME * =2X_DI ELECTRI C ? o PCl E_2SAME TOP, BOTTOM =4X_DI ELECTRI C ? o D a KL pr74§§ a KL EC LPC O_K33M Sm R e B
— - — = ’ = _ [O—PCGHLLEC QKO CLK_|PC 455 QLK 1PC LPC CLK33M SMC 1o a1
PCl E_TXRX * =6X_DI ELECTRI C ? PCl E_TXRX TOP, BOTTOM =10X_DI ELECTRI C ?
PCl E_20THER * =4X_DI ELECTRI C ? o PCl E_20THER TOP, BOTTOM =6X_DI ELECTRI C ? o m a KL pr74§§ a KL EC NC LPC G_KBSM LPCF’LUS R we
— - M - : - M [»—BCLE_QLK100M CPU 455 AKPOE PCH CLK33M PCl I N 110
POl E_2CLK * =7X_Dl ELECTRI C ? POl E_2CLK TOP, BOTTOM =10X_DI ELECTRI C ? ED—BCOLE_Q KI00M CPU 455 CAKPOE PCH CLK14P3M REFCLK n
PCl ECLK_20THER * =7X_DI ELECTRI C ? o PCl ECLK_20THER TOP, BOTTOM =10X_DI ELECTRI C ? o E 2l F70 K100M (\AplLAEQ a Kﬁm £ PC'_| O_K33M PO wr e
- - : = : T : ED—BCOE QKIOOMPCH QK POE 85D AKPOE PCl E_ CLK100M PCH P n
CD—BCE QKIOOMPCH CIK POE 85D AKPOE PCl E_CLK100M PCH N 1
I CD—BCE QKIOOMTEY QK POE 85D AKPOE PCl E_ CLK100M TBT P 12
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET ED—BCLE G K100M TET] ClK PCIE 85D AKPOE PCl E_CLK100M TBT_N 11 28
n _ " === . QK PCIE 85D AKPOE PCH CLK96M DOT_P 1
PAE =SAVE PCIE_2SAVE PCLE_ (1 K100} aKparasn] _akear PCH_CLK96M DOT_N .
PCl E_R2D PCl E_D2R * PCl E_TXRX = PCIE_Cl K100M SATA PCIE_85D AKPOE PCH CLK100M SATA P n —
S " " = —— PCIE_CIKI00M SATA PCIE 85D QK PAE PCH CILK100M SATA N "
PCE Pa E—onHVER_, _ g PCIE CIKI00M ENFT  PCIE 85D AKPOE PCl E_ CLK100M SD P
PCI E_* CLK_* * PClI E_2CLK O —PCLE_QKIOOM ENET  PCIE_85D AK PAE Eg E &Eiggm ig s
" " === PCIE_CI K100M AP PCIE_85D CIK PO E 11 34
GKPOE PC ECLK 20THER g PCIE_CI K100M AP PCl E_85D AKPOE PCl E_ CLK100M AP_N 11 s
= PCl E_85D AKPOE PCl E_CL KIOOM AP_CONN_P_ 34 7
= PCl E_85D CAKPOE PCl E_CLK100M AP_CONN_N ;; 72
[CO—BCLE G KI00M S2 ClK PCIE 85D K POE PCl E CL KIOOM CAVERA P ., 5
CO—BCLE A KI0OM S2 ClK PCIE 85D K POE PCl E_ClL KIOOM CAMVERA N 4, 5
= ClK PCIE 85D CAKPOE PCl E_ CLK100M CAVERA C P 36 a7
= ClK PCIE 85D AKPOE PCl E_ CLK100M CAMVERA C N 36 a7
A PGl E CLK10OM SSD P SYNC MASTER=CLEAN X305 PEG SYNC DATE=02/ 18/ 2014 A
r PCI E_CI K100M EW G K PCIE 85D G K POE 1 35 PAG -
% QK PaFen| G PaE PCI E_CLK100M SSD N i PCH Constraints 2
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Menory Bus Constraints Menory Net Properties
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G(’A;:" NET_TYPE
i ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
MEM 37S * =37_OHM_SE =37_OHM_SE =37_OHM SE =37_OHM _SE =STANDARD =STANDARD
" = = = = = = === MVEM A_CIL KO MVEM 72D MEM QLK MEM A _CLK P<0> 723 27
MEM_40S =40_OHM _SE =40_OHM_SE =40_OHM SE =40_OHM SE =STANDARD _STANDARp _ l:: NEM A CLKD NEM 72D MEM GLK VEM A CLK N<O> i
MEM 72D i =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF D MEMA QK NEM 72D MEM O K MEM A CLK P<1> 7 24 27
= MEM A CL K1 MEM 72D MEM QL K MEM A CLK N<1> 724 27
MEM 45S =45_OHM SE|  =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD —STANDARI? _ = MM A CNTLD \EM 405 \EM TR MVEM A CKE=0> o
MEM 85D * =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_0OHM DI FF =85_OHM DI FF > MEMA CNTLY MEM 40S MEM CTRL NMEM A CKE<1> 7 24 27
> MEMA CNTLO MEM 40S MEM CTRI MEM A CS_L<0> 723 27
D D MEMA_CNTL1 MEM 40S MEM CTRI MEM A CS L<1> 724 27 D
> MEM A CNTLO MEM 40S MEM CTRI NMEM A _ODT<0> 723 27
MEM A_CNTI 1 MEM 40S MEM CTRI MEM A _ODT<1> 724 27
O MEMA D MEM 40S MEM CMVD MEM A _A<15. . 0> 7 23 24 27
O MEMA D MEM 40S NEM CAVD MVEM A BA<2..0> 7 23 24 27
D MEMA QD MEM 40S NMEM CMVD NMEM A RAS L 7 23 24 27
O MEMA D MEM 40S MEM CMVD MEM A CAS L 723 24 27
O MEMA D MEM 40S MEM CAVD MNEM A VE L 723 24 27
- O MEM A DATA O MEM 45S MEM A_DATA O MEM A_DQ<7. . 0> 723 24
Sp acl n g Rul e Set S O MEM A DATA 1 MEM 45S MEM A_DATA 1 MEM A_DQx<15. . 8> 723 24
== == O MEMA DATA 2 MEM 45S MEM A_DATA 2 NMEM A DQ<23. . 16> ;25 24
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' i SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' i NFMiAinATAi? NFM74‘§§ NFMiAinATAi? NEM A m<31 . 24> 7 23 20
MEM _DATA2SELF * =2x_DI ELECTRI C ? MEM DATA2SELF | TOP, BOTTOM| =5x_DI ELECTRI C ? O MEM A DATA 4 MEM 45S MEM A_DATA 4 MEM A DQ<39..32> ;..
— == _ == MEM A_DATA 5 MEM 45S MEM A_DATA_5 NEM A DQ<47. . 40> ;5 24
IVEM_DQS2 OARNDATA| * =2x_DI ELECTRI C ?; » MEM_DQS2OWNDATA  TOP, BOTTOM| =5x_DI ELECTRI C ?; » [ — NEM A_DATA 6 NVEM 455 NEM_A_DATA 6 MEM A _DO<55. . 48> 145 _—
VEM_CMD2CNVD * =2x_DI ELECTRI C| ? MEM_CMD2CMD| TOP, BOTTOM| =5x_DI ELECTRI C ? > MEM A DATA 7 MEM 45S MEM A_DATA 7 MEM A DQ<63..56> ;.52
— == _ == oD MVEM A_DQS( MEM 85D MEM A _DQS_Q MEM A_DQS_P<0> 723 20
MEM_CMD2CTRL * =2x_DI ELECTRI C ?; » MEM_CMD2CTRL TOP, BOTTOM| =5x_DI ELECTRI C ?; » LA NVEM 85D MEM A_DCF_0 VEM A _DOS _N<O> Y s 2
MEM _CTRL2CTRL * =2x_DI ELECTRI C| ? MEM CTRL2CTRL | TOP, BOTTOM| =5x_DI ELECTRI C ? O MEM A DS MEM 85D MEM A DQS_1 MEM A DQS P<1> 723 24
— == ~ == MEM A_DQS1 MEM 85D MEM A DQS_1 NMVEM A_DQS_N<1> 723 24
MEM_CLK2CLK * =4x_Dl ELECTRI C| ?; » MEM CLK2CLK| ToP, BOTTOM| =8x_DI ELECTRI C ?; » = NEM A DOR2 MEM 85D = MVEM A DOS P<2> e
MEM_2O0THERMVEM * =4x_DI ELECTRI C ? MEM 20THERVEM | TOP, BOTTOM| =8x_DI ELECTRI C ? O MEMA DS MEM 85D MEM A DQS 2 MEM A DQS N<2> 23 24
- — — — > MEMA DOS3 MEM 85D MEM A_DQS 3 MEM A _DQS_P<3> 723 24
MEM 2PV * 2x_DI ELECTRI C| ?; » MEM 2PV TOP, BOTTOM| =4x_DI ELECTRI C ?; » N NVEM 85D MEM A_DCF_3 VEM A DOS N<3> N
NMVEM_2GND * =2x_DI ELECTRI C ? NMVEM_2GND TOP, BOTTOM| =4x_DI ELECTRI C ? O MEMA DGs4 MEM 85D MEM A DQS 4 MEM A DQS P<4> 723 24
— == == MEM A DQS4 MEM 85D MEM A_DQS_4 NVEM A _DOS N<4> 723 24
MEM_20THER * =6x_DI ELECTRI C| ? MEM 20THER | TOP, BOTTOM| =10x_DI ELECTRI C ? D—BEM-A—BB-’l:” NEM 85D NEM A CXE_ 5 MEM A _DOS P<5> .
C O MEM.A DGSS MEM 85D MEM A_DQS. 5 MEM A _DQOS_N<5> 723 24 C
[ MEM A_DGS6 MEM 85D MEM A_DQS._ 6 MEM A _DQS_P<6> 723 24
A . [ MEM A DQS6 MEM 85D MEM A _DQS_6 MEM A _DOS_N<6> 723 24
— MEM A_DQS7 MEM 85D MEM A DQS 7 NMVEM A_DQS_P<7> 723 24
Menory Bus Spaci ng Group Assi gnnents == gy MEMLASD ML ADGR T A DBl o
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisl%f NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisl%f : l\/FMiFiif] KO NFM777D NFMiCl K 'VEM B CLK P<O> 25 27
MEM * _DATA * * * MEM_20THER MEM A DQS_O0 |MEM_A DATA O * VEM_DQS2 OANDATA O MEMB QKo MEM 72D MEM O K NMVEM B_CLK N<O> 725 27
S " e === T MEM B Cl K1 MEM 72D MEM O K MEM B_CLK P<1> 726 27
MEM * _DQS_ * * NEM 20THER MEM A _DQS_1 |MEM A DATA 1 * [VEM DQS20/KDATA ‘ VEM Bl 1 NEM 720 NEM (1K MEM B CLK N<l> i
MEM_CMD * * MEM_20THER MEM A DQS_2 |MEM_A DATA 2 * IVEM_DQS2 ONNDATA O MEMB CNTIO MEM 40S MEM CTRI MEM B_CKE<0> 725 27
e === T MEM B CNTI 1 MEM 40S MEM CTRI NMVEM B_CKE<1> 726 27
MEM_CTRL - - NEM—QOTHEVR_, _ MEMLA_DQS_3 |MEM A _DATA 3 - NEM—DQ&WW?ATé > MEM B ONTLO MEM 40S MEM CTRI MEM B_CS L<0> 725 27
MEM CLK * * MEM_20THER MEM A DQS_4 |MEM A DATA 4 * IVEM_DQS2 ONNDATA > —MEM B CNTLY MEM 40S MEM CTRI MEM B_CS L<1> 726 27 e
=== > MEMB CNTLO MEM 40S MEM CTRI MEM B_ODT<0> 725 27
I MEMLA DQS_S |MEM A DATA S * NEM—DQ&WW?ATé O MEMB CNTL1 MEM 40S MEM CTRI MVEM B_ODT<1> 726 27
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET MEM A DQS_6 |MEM_A DATA 6 * IVEM_DQS2 OANDATA > MEM B QWD MEM 40S MEM CAVD MEM B_A<15.. 0> 7 25 26 27
— = == MEM B_CMD MEM 40S MEM CMVD NVEM B_BA<2. . 0> 7 25 26 27
MEM * _DATA * =SAME * MEM_DATA2SELF MEM A DQS_7 |MEM_A DATA 7 * NEM_DQS2OJ\’\I?AT6 = VEM B_O\D NVEM 40S VEM OMD VEM B RAS L Ve ve ot
MEM B_DQS_0 |MEM B_DATA O * IVEM_DQS2 ONNDATA O MEMB QD MEM 40S MEM_CMVD MEM B_CAS L 725 28 27
e O MEMEB QD MEM 40S MVEM CVD MEM B VEE_L 725 26 27
I MEM B DQS_1 |MEM B _DATA 1 * NEM_DQ620I\’\I?AT6 O MEM B DATA O MEM 45S MEM B_DATA_0 NVEM B_DQ<7. . 0> 7 25 26
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET MEM B_DQS_2 |MEM _B_DATA 2 * IVEM_DQS2 OANDATA O MEMB DATA 1 MEM 45S MEM B_DATA 1 MEM B _DQx15. . 8> 725 26
" = " == MEM B DATA 2. MEM 45S MEM B_DATA 2 NMEM B_DQ<23. . 16> ;2 2
MEM_CMD MEM_CMD NEMiol\/DZkClk\/I?} MEM_B_DQS_3 |MEM_B_DATA_3 NEM_DQszo/\f\I?AT/f I:: NEM B_DATA 3 MEM 455 NEM B_DATA 3 VEM B_DO<31.. 24> _»u o
MVEM_CNMD MEM_CTRL * MEM_CVD2CTRL MEM B_DQS_4 |MEM _B_DATA 4 * IVEM_DQS2 OANDATA O MEM B DATA 4 MEM 45S MEM B_DATA 4 MEM B DQ<39. . 32> ;.2
" S " == MEM B_DATA 5 MEM 45S MEM B_DATA_5 NMEM B_DQ<47. . 40> ;45 26
B MEM_CTRL MEM_CTRL MEM CTRL2CTRL MEM B_DQS_5 [VEM B_DATA 5 MEM_DQS2OMDATA = \EML B DATA © \EML 45 \EML B DATA & NEM B DO<55. . 485> . o B
MEM CLK MEM CLK * MEM CLK2CLK MEM B_DQS_6 |MEM B_DATA 6 * IVEM_DQS2 ONNDATA O MEMB DATA 7 MEM 45S MEM B_DATA 7 MEM B_DQ<63. . 56> ;25 5
= == O MEM B_DGS0 MEM 85D MEM B DQS 0 MEM B_DQS_P<0> 725 26
MEM_* MEM_* * VEM_2OTHERVEM MEM B_DQS_7 [MEM_B_DATA 7 * VEM_DQS2 OWNDATA = _eve o MEM 88D MEM B DA 0 MVEM B DOS_N<O> e
o MEM B_DGSI MEM 85D MEM B DQS 1 MEM B_DQS P<1> 725 26
O MEM B XE1 MEM 85D MEM B_DQS_1 NVEM B_DQOS N<1> 725 26
O MEM B_DGS2 MEM 85D MEM B DQS 2 MEM B_DQS P<2> 725 26
. VEM B DQS2 MEM 85D MEM B_DQS_2 NVEM B_DQOS N<2> 725 26
DDR3 (Menory Down): ':: MEM B_DOS3 NEM 85D MEM B_DQS_ 3 MEM B DQS P<3> 7 25 2
DQ signals should be matched wi thin 0.508mm of associ ated DQS pair CO—MEMB_DQS3 MEM 85D MEM B DQS 3 VEM B_DQS N<3> 7 25 26
DQS intra-pair matching should be within 0.127mm no inter-pair matching requirenent. AB_ MEM 85D MEM B DQS 4 NVEM B_DQOS P<4> 25 26
DQS to clock matching should be within [CLK-139. 73mmi and [ CLK-30.48mij. MEM 85D MEM B_DQS. 4 MEM B_DQOS_N<4> 725 26
CLK intra-pair matching should be within 0.127mm inter-pair matching should be w thin 0.508mm MEM 85D MEM B DQS 5 NVEM B_DQOS P<5> 7 25 26 _—
CONTROL signals should be matched within [CLK-2.54mj to [CLK+Omj of CLK pairs. MVEM 85D MEM B_DQS. 5 MEM B_DQS_N<5> 725 26
A/ BA/ CVD si gnal s should be matched within [CLK-2.54m] to [CLK+2.54mj of CLK pairs. MEM 85D MEM B_DQS. 6 MEM B_DQS_P<6> 725 20
DQ DQS/ A/ BA/ cnd signal spacing is 4x dielectric, CLK is 5x dielectric. MEM 85D MEM B DQS 6 NVEM B_DOS N<6> 7 25 26
Maxi mum | ength of any signal fromdie pad to first DRAM device is 139.7mm nax, to |ast DRAM device is 194. 31nmm nax. MEM 85D MEM B DQS 7 NVEM B_DQOS P<7> 7 25 26
DOS >
SOURCE: Doubl e checked with Doc#486985 Chief River SFF Platform DG Memory Down MEM 830 MEM_B_DGS 7 MEM.B DOS N7 T
SOURCE: Need to re-confirm CRWDG for nmenory down (Intel not yet provided) MEM_PVR PPOV75_S3_NEM VREFDO A 22 25 26 1a 1
. 3? MEM PVR PPOV75_S3_NEM VREFCA 27 25 24 25 26 71 75
Menory to Power Spaci ng o= NEM PVR PPIV35 53 NEM s s o
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET
MEM_PWR MEM_* * MEM 2PWR
A VEM_PWR * * DEFAULT SYNC VASTER=SIDLE J45 e A
< e -
Menory to GND Spaci ng Menory Constraints
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET d} Appl e | nc <SO‘|_ NU'\/|> D
- - ——— - \v o)
G\D MEM MEM_2GND ® <EAL ABEL >
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 114 OF 118
Il NOT TO REPRODUCE OR COPY I T
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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
B O IBLARD TBIDP 85D TBIDP_R2D TBT_A R2D C P<1..0> 28 31
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP OO IBLARD TBIDP_85D. TBIDP_R2D. TBT_A R2D C N<1.. 0> 28 2
N - - _ _ _ _ - TBT_A RPD TBIDP 85D TBIDP_R2D TBT _A R2D P<1..0> 2
TBT_SPI _45S =45_0OHM_SE =45_0OHM_SE =45_0OHM_SE =45_OHM SE =STANDARD =STANDARD = TRT A FoD TRTOP AeD TRTop RoD TBT A R2D Nel_ 0> -
.y s OB AlsSXM DP_85D DI SPI AYPORT DP_TBTPA M. _C P<i1> 28 31
Cl NG_RULE_SET LAYER LI NE- TO-LI NE SPACI NG VEI G—rr _ = Deaisu DB 850 o SPLAYBORT DP TBTPA M. C N<1> o
TBT_SPI * =2x_DI ELECTRI C ? O RAlsXM DP_85D DI SPI AYPORT DP_TBTPA M__P<1> a
D D RAlsXM DP_85D DI SPI AYPORT DP_TBTPA M._N<1> 2
Thunder bol t/ DP Connector Signal Constraints e e_ssn psppeoRr DB A LSX M. Pel> .
I OO—D2AlLsSXM DP_85D DI SPI AYPORT DP_A LSX M._N<1> 2
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM 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> 28 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 D2_A50 oiseLavecer | DP TBTPA MG N<3> 20 9
D DP_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
OO—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> 2
. . . s . O IBLA R0 TBIDP 85D TBIDP 2R TBT_A_D2R _P<0> 28 a1
SOURCE: Bill Cornelius’s Thunderbolt Routing Notes = _T8T_a om0 ——— TRTOE 2R TBT A D2R_N<O> .
. D —IBL A 2RI TBIDP_85D. TBIDP_PR TBT_A D2R C P<1> 2
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 TRT7A7WR1 TRTDFLRRD TRTr)p*D?R TBT A D2R P<1> 20878
- ON LAYER? i CD—IBL_A 2RI TBTDP_ 85D TBTDP 2R TBT A D2R N<1> 28 31 73
TBTDP_85D i =85_oM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF O IBL A 2RI TBIDP 85D TBIDP PR TBT_A D2R1_AUXDDC P an
— —— O IBLA 2RI TBIDP_85D. TBIDP_PR TBT_A _D2R1_AUXDDC N 2
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 o o
TBTDP_2SAME * =3X_DI ELECTRI C ? TBTDP_2SAME 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*A“XO-' DP*RRD u:’ TBTPA AUXC._' P 31
- = E— - ’ = _ [O—IBL A AUXCH DP_85D DP_TBTPA_AUXCH N 2
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
S ED-—IELE RD TBIDP 85D TBIDP_R2D TBT B R2D C N<1.. 0> 28 32
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
C = - C»IBL_B R2D TBIDP_85D. TBIDP_R2D. TBT_B R2D P<1..0> 2
TBTDP_* =SAMVE * TBTDP_2SAMVE I B R2D TBIDP_ 85D TBIDP_R2D TBT B R2D N<1..0> 32
TBTDP_R2D TBTDP_D2R * TBTDP_TXRX Z>—-DP_BISX M DP_85D DI SPLAYPORT DP_TBTPB M._C P<i1> 2 52
N N N S DR B Lsx M DP_85D DI SPI AYPORT DP_TBTPB M._C N<i1> 28 32
TBTDR. TBTDP_20THER > B ISX M DP_85D DI SPI AYPORT DP_TBTPB_M.__P<1> 32
>R B LSx M DP_85D DI SPI AYPORT DP_TBTPB_M._N<1> 32
C>--RB 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 DL SPL AYPORT DP_TBTPB M._C P<3> 28 32
DP_TRIPR 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
[»--DE_TETPE_M DP_85D DL SPL AYPORT DP_TBTPB_ M. N<3> a2 Only used on dual -port hosts.
=p-—IEL_B D2R0 TBIDP 85D TBIDP 2R TBT_B D2R C P<0> 32 _—
=18 B 2R0 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
—IEL B 2RI TBIDP_85D. TBIDP_ PR TBT_B D2R C P<1> 22
=>—IEL_B& 2RI TBIDP_85D. TBIDP_PR TBT_B D2R C N<1> 2
=»——IBL B 2RI TBIDP_85D TBIDP_ 2R TBT B _D2R P<1> 20 32
»-—1BL 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
= IBL B AUXCH DP_85D DP_TBTPB_AUXCH C P 28 32
=1L B AUXCH DP_85D DP_TBTPB_AUXCH C N 28 32
B =-—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
[ 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 N SPLAYPORT DP_TBTSRC AUXCH C P y used on hosts supporting under bolt video-in
D DP_85D DI SPI AYPORT DP_TBTSRC AUXCH C N
OO—IBLSPL_aK TBT SPI_45S | TBT SPI TBT_SPI _CLK 28
_SPI_| TBT_SPI_45S | TBT SPI TBT_SPI _MOSI 28
TRT_SPL_M SO TRT_SPL_45S | TRT SPI TBT_SPI_M SO 28
O IBLSPL_CS_| IBT SPl_45S | TRT SPI TBT_SPI_CS L 28
A SYNC MASTER=SI DLE J45 SYNC DATE=12/10/201
ampn= -
Thunderbolt Constraints
CS Appl e | nc. SCH_NUM>
®
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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| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 115 OF 118
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M PI

| nterface Constrai nts

Caner a Net

Properties

PHYS| CAL_RULE_SET LAYER AGFONRSITE | 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_OMLDI FF =85_CHM DI FF =85_OHM DI FF =85_CHM 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 W Gr
M PI _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 ALFONBHTE | 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 2
S2_DQS2OWNDATA * =2x_DI ELECTRI C| ? S2_DQS20WNDATA| TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CMVD2CMVD * =2x_DI ELECTRI C ? S2_CMD2CMD | ToP, BOTTOM| =4x_DI ELECTRI C 2
S2_CNMD2CTRL * =2x_DI ELECTRI C| ? S2_CNVD2CTRL 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
S2MEM 20THER * =6x_DI ELECTRI C| 2 S2MEM 20THER | TOP, BOTTOM| =10x_DI ELECTRI C 2

Menory

Bus Spaci hg Group Assi gnnents

36 37

36 37

36 37

36 37

36 37

36 37

36 37

36 37

36 37

36 37

36 37

36 37

36 37

36 37

36 37

36 37

36 37

36 37

36 37

36 37

36 37

37 72

37 72

36 37

36 37

37 72

37 72

36 37

36 37

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
OS2 MEMAK S2_NEM 85D S2_MEM QK NVEM CAM CLK P
OS2 MM AK S2_NEM 85D S2_MEM QK VEM CAM CLK_N
OS2 MEM CNTI S2_NEM 45S S2_MEM CTRI VEM _CAM _CKE
[oD—S2_MEM CNTL S2_NEM 45S S2_MEM CTRI NMEM CAM CS L
flar S2_NEM 45S S2_MEM CTRI NVEM CAM ODT
S2_NEM CVD S2_NEM 45S S2_MEM CTRI NVEM CAM CAS L
S MEM QD S2_NEM 45S S2_MEM CTRI NVEM CAM RAS L
OS2 MEM QWD S2_NEM 45S S2_NEM CVD NVEM CAM VE L
OS2 MEM D S2_NEM 45S S2_NEM CMD MEM _CAM BA<0>
OS2 MEM D S2_NEM 45S S2_NEM CMD MEM CAM BA<1>
OS2 MEM QWD S2_NEM 45S S2_NEM CVD VEM CAM BA<2>
[CoD—S2_MEM DQS0 S2_MEM 85D S2_MEM DQSO VEM CAM DQS P<0>
CO—S2_MEM DQS0 S2_MEM 85D S2_MEM DQSO MVEM CAM DQS N<O>
S2_NEM DQS1 S2_MEM 85D S2_MEM DQS1 NMVEM CAM DQS_P<1>
[ —S2_MEM DS S2_MEM 85D S2_MEM DQS1 NVEM CAM DOS N<1>
[0 —S2_MEM DATA O S2_NEM 45S S2_NMEM DATAQ NVEM CAM DivkO>
S2_MEM DATA 1 S2_NEM 45S S2_MEM DATAI VEM CAM Divkl>
> —S2 MEMA S2_MEM 45S S2_MEM CMD MEM CAM A<14..0>
OS2 _MEM DATA O S2_NEM 45S S2_NMEM DATAQ NVEM CAM DQ<7. . 0>
CO—S2_MEM DATA 1 S2_NEM 45S S2_NEM DATAI NMVEM CAM DQx15. . 8>
> MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA P
[ MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA N
= M Pl_85D M Pl _DATA M Pl _DATA_CONN_P
[Eens M Pl_85D M Pl _DATA M Pl _DATA CONN N
> MPBL_OKS2 M Pl_85D K MPI MPl_CK P
> MPL_GKS2 M Pl_85D K MPI MPl_CLK N
T M Pl_85D K MPI MPlI_CLK CONN P
= M Pl_85D K MPI MPlI _ClLK CONN N
S2_NEM PR PP1V35_CAM
[EenS S2_NEM PWR PPOV675_CAM VREF
fls: S2_NEM PWR PPOV675_MEM _CAM VREFCA 57
=D

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 _CMVD * * S2MEM 20THER
S2_MEM _CTRL * * S2MEM 20THER
S2_MEM CLK * * S2MEM 20THER
S2_MEM DATA* =SAME * S2_DATA2SELF -

s vevow | Svewan | | moamas| MEMDry to Power Spacing
82 ’\/EM C'\/D 82 ’\/EM CTRI_ * s2 C'VDZCTR - NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
S2_MEM CTRL | S2_NMEM CTRL * S2_CTRL2CTRL S2_MEM PVWR | S2_MEM - S2MEM 2PViR¢
S2_MEM * S2_MEM * * S2_20THERVEM S2_MEM PVR DEFALLT

Menory

to G\ND Spa

ci ng

NET_SPACI NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

GN\D

S2_NVEM *

*

S2MEM 2GND

PPOV675_MEM _CAM VREFDQ 7

SYNC MASTER=SI DLE J45

TTTLE

SYNC DATE=12/10/ 201

Canera Constrai nts

d} Appl e I nc.
®

o
CH_ NUM>
NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
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| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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SMC SMBus Net Properties
NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
. SMC_2_S3_ | svB a5s  [svB | 2 30 a1 a8 72
L SMC 2_S3 | SMB_45S SMVB SMBUS_SMC 2_S3_SDA 39 41 44 72
. SMC 1_S0_ | SMB_45S SMVB SMBUS _SMC 1_S0_SCL 41 44 a8
L SMC 1 SO0 |sveass  Isvm 0 [ SVMBUS SMC 1 SO _SDA ~  siwias
, SMC 0 SO | SMB 455 SMB SMBUS SMC 0_SO0_SCL 37 41 a4 a8 68 71 72
D [O—SMBUS SMC 0 SO SDA | SMR 458 SMB SMBUS_SMC 0_S0_SDA 37 a1 aa 48 68 71 72
CO—SMBUS SMC 5 SO SMB_45S SVB SMBUS_SMC 5_qg3_SCL a1 aa 56 57 72
US SMC 5_SDA SMB_45S SMB SMBUS_SMC 5_G3_SDA 21 48 56 57 72
CO—SMBUS_SM: 3_sal SMB_45S SMVB NC SMBUS _SMC 3_SCL a1 43
> SMEUS SMG 3_SDA SMB_45S SMB NC SMBUS_SMC _3_SDA a1 a3
SMBus Charger Net Properties
NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—CHR CsI 1TOl DI EEPAIR CHCR CslI _P 5
[ 1TOl DI EEPAIR CHGR CSlI _N 5
[O—CHR CSO 1TOI_DI EFPAI R CHGR CSO P 57 —_—
" 1TOl DI EEPAIR CHGR CSO N -
A SYNC MASTER=SI DLE J45 SYNC DATE=12/10/201
e -
SMC Constrai nts
BTG, ROV T
CS Appl e I nc. |<SCH_NUM>|D
® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
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THE POSESSOR AGREES TO THE FOLLOW NG
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7

6

5

3

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#’{ X425 Spec' f e '\bt Pr oPer t es
Sense_1Ta1_s08 i araR =s0_arv se =s0_ar se =s0_cH sE 11 DiFFPAIR 11 DiFFPAIR ELECTRI CAL_CONSTRAI NT_SET PrvSI AL secine
THERM 1701 505 [P “s0_av sE “s0_a se “s0_a se 110 FEPAIR DA R [Z>—SENSE_DI EEPAIR THERM 1TOL_45S THERM | | SNS CPUDDR P a7 66
e e FE— . Ep—sEsenerean T ess T LSNG CRUDDR N am
- - - - = THERM 1TOl_45S TerM | I SNS CPU DDR R P 4
AU CO R oA R 0.1 M 0.1 M 10 01w 01w = THERM 1TOQl_45S TeerM | I SNS CPU DDR R N 4
[O—SENSE DI EEPAIR THERM 1TOl_45S THERM | CPUTHVENS D2_P a8
THERM 455_CPUVRI SNSL JI— =45 am s =45 am s =45 amse 0.2 m 0.2 m i erpAIR THERM 1TOL 455 Tremy | CPUTHVENS D2 N -
THERM 1TCL 455 Jp— a5_crmsE a5_crmsE a5_crmsE =11 DI FFPAI R DA R [Z)—SENSE_DI EEPAIR SENSE_1TQl_45S SENSE I SNS LCD PANEL_P 47 68 82
D|[ === o e e e oo oo ED—SEecnEeaR o sewetoass | seee SIS LOD PANEL N o
- - i " " " o o [O—SENSE_DI FEPAIR THERM 1TQl_45S THerM | DDR3THVBNS D1_P "
[O—SENSE DI EEPAIR THERM 1TOl_45S TeERM | DDR3THVSENS D1_N .
_ I [O—SENSE DI EEPAIR THERM 1TOl_45S TeERM | FI NTHVBNS D P s
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 = o [O—SENSE DI EEPAIR SENSE_1TOl_45S SENSE I SNS_1Vv35_MEM P P
=== [O—SENSE DI EEPAIR SENSE_1TQl_45S SENSE I SNS_1Vv35_MEM N a5
TR 2% o ELECTRI C > cPu_vocsense a0 @0 Paw s SENSE_1TOI 488 sense |1 SNS_1V35 _MEM R P .
ADIO 2% DI ELECTR C 2 = SENSE_1TO1_45S SENSE I SNS 1v35_MEM R N 6
_ [O—SENSE DI EEPAIR SENSE_1TQl_45S SENSE | SNS_AlI 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 = = - SENSE_1TO1_45S sEnse | | SNS_AI RPORT R P w
=STANDARD ? NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
- = = i D SENSE_1TOl_45S SENSE I SNS Al RPORT_R N .
Ak PaE ao 0P [O—SENSE DI EEPAIR SENSE_1TO1_45S SENSE I SNS LCDBKLT N 47 6
~ . o [O—SENSE DI EEPAIR SENSE_1TOl_45S SENSE | SNS LCDBKLT P 47 85
] = - i [=>—SENSE_DI EEPAIR SENSE_1TOl_45S SENSE I SNS LCD PANEL_N W A
SPACING_RULE_SET LAYER LINE-TO LINE SPACI NG vel Gﬂ _ ao SaTA 0P [=»—SENSE_DI EEPAIR SENSE_1TO1_45S SENSE | SNS LCD PANEL_P ). Y.
@o_Pam 0.20 Wt 1000 = [Z»—SENSE_DI EEPAI R SENSE_1TOLl_45S SENSE | SNS_PCH P
- b e Go-Fam [=D>—SENSE_DI EEPALR SENSE_1TQl_45S sEnsE | | SNS PCH N
oR P oz 000 axraE I Pvepom = SENSE_1TQL_45S seEnse | | SNS PCH R P "
- = SENSE_1TOQl_45S SENSE I SNS PCH R N 6
PO ST oR P [T SENSE_DI EEPAIR SENSE_1TQl_45S sense | | SNS TPAD P .
uss 8_PONER [ [ZD—SENSE_DI EEPAI R SENSE_1TOl_45S SENSE | SNS_TPAD N 16
[O—SENSE DI EEPAIR SENSE_1TOl_45S SENSE | SNS HS OTHERS5V_P P
[O—SENSE DI EEPAIR SENSE_1TQl_45S SENSE | SNS HS OTHERS5V_N 5
C PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP @—%:z Eizi: 2 :Egjig :Z:: :zg : g% g gr&g@ z :z
MEM 40S * 0.09 WM 100 ML o [O—SENSE_DI EEPALR SENSE_1TQL_45S sensE || SNS HS COVPUTI NG P .
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE - DI FEPAIR QF'\EF71 TOL 74§§ SEI | | N 45
< - CO—SENSE 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_1TOL 455 SENSE CPUVR | SNS P 8
MEM 37S * 0.09 MM 100 ML ’ (= s am s s CPUVRL|SHS -
OVERRI DE OVERRI DE OVERR! DE OVERR! DE OVERR! DE OVERR! DE OVERR! DE OVERR! DE [ED—SENSE_DI EEPAI R THERM 1TO1_45S TeerM | PIVO5_GPU_PEX | OVDD_SNS P
MEM 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 - [=>—SENSE_DIFEPAIR  [THERM 455 CPUVRI SNSI THERM | CPUVR_I SNS1 CPUVR | SNS1_P 4 so
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE D —SENSE_DLEEPALR  [THERM.A5S CPUVRLSNSI THERM | CPLVR L5051 gm : gg% s 659
= [E>—SENSE DI EEPAIR  [THERM 455 CPUVRI SNSI THERM | cPLvR 1 sns2 a6 59
USB_85D TcP 0.1 MM 500 ML ED—SENSE DI FEPAIR  [THERM 455 CPUVRI SNSI THERM | cPUVR I SNS2 CPUVR_| SNS2_ N s so
CPU_27P4S BOTTOM 0.23 MM 100 ML [Z>—SENSE DIFFPAIR | THERM 455 CPUVRISNS THERM | CPIVR 1 SN CPUVR | SNS3_P 46 so
USB3 85D ToP 0.1 MM 500 M L [>—SENSE DI EEPAIR | THERM 455 CPUVRI SNS THERM | cPUVR I SN CPUVR _| SNS3_ N 46 59
USB3_85D 1 SL10 0. 075 WM 0.090 MM [ SENSE_DI FEPAIR THERM 1TOL_45S THERM | CPUVR ISUM R P .
DP 85D 1 SL9 0.075 MM 0.090 MM [ZD—SENSE_DI EEPAIR THERM 1TOl_45S TeERM | CPUVR | SUM R N 6
PClI E_85D 1 SL10 0.075 MM 0.090 WM
[3»>—SENSE_DI FEPALR THERM 1TOL_45S THERM | GEXI MWP_| SNS1_P 82
[®—SENSE_DI EEPAIR THERM 1TOl_45S THERM | GEXI MWP_| SNS1_N 82
NET_PHYS| CAL_TYPE | AREA_TYPE | PHYSI OALJRLL’EﬁSI‘:_'r‘
1TOL_DI FFPAI R * 1:1_DIFFPAIR [=—SENSE_DI EEPAI R THERM 1TOl_45S THERM | GEXI MVP_| SNS1_P. 62
B [=—SENSE_DI EEPAIR THERM 1TOl_45S THERM | GEXI MWP_| SNS1_N 82
[>—AUDL O DI EEPALR AUDL ODI EE Ao | I|SNS TBT N 6
[®—AUDLQ DI EEPALR AUDL ODI EE Ao | I|SNS TBT P 6
= AUDI ODI EE amo | ISNS TBT R N o
= AUDI ODI EE amio | |SNS TBT R P .
[E>——SENSE_DI FEPAIR THERM 1TOl_45S THERM | SNS_SSD P 6
THERM 1TOL_45S THERM I SNS_SSD N .
[ZD——SENSE_DI EEPAI R THERM 1TOl_45S THERM ISNS SSD R P 6
= THERM 1TOQl_45S THERM I SNS_SSD_R_N 16
[——SENSE_DI EEPAI R THERM 1TOl_45S TeERM | P1VO5S0_CS P 46 62
= THERM 1TOl_45S TeERM | 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 | pivossa_sense P1VO5S0_SENSE N .
[=——SENSE_DI EEPAI R THERM 1TOl_45S THERM | TBT THERNMDP 26 a8
= THERM 1TOl_45S THERM | TBT THERVDN .
[=5>——AUDLQ DI FEPALR AUDI ODI EE. AUDI O CHER CSI R P 5
= AUDI ODI EE AUDI O CHGR CSI_ R N .
[=>——AUDLQ DI EEPALR AUDI ODI EE. AUDI O CHGR CSO R P 5
= AUDI ODI EE AUDI O CHGR CSO R N .
[Em—SENSE_DI EEPAIR SENSE_1TQl_45S SENSE I SNS S2 P
-_DI FEPAI R SENSE_1TQl_45S sense | I SNS _S2 N
[E—SENSE_DI EEPAIR SENSE_1TOl_45S SENSE ISNS S2 R P w7
A [ED—SENSE_DI EEPAIR SENSE_1TOl_45S SENSE ISNS S2 R N .

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 4
D AUDI ODI EE AUDIL O AUD SPKRAMP LSUBIN P
D AUDI ODI EE AUDIL O AUD SPKRAMP LSUBIN N 4
[ AUDI ODI EE AUDLO RSUBI N P 5
AUDI ODI EE AUDLO RSUBI N_N 5
= AUDI CDI EE AUDI O LSUBI N P 5
= AUDI CDI EE AUDI O LSUBI N N o
[O—AUDIO DIEEPAIR AUDI QDI EE AUDIL O AUD L2 R P 51 sa
[—ALDLQ DI FEPALR AUDI ODI EE AUDIL O AUD L2 R N -
[—ALDLQ DI FEPALR AUDI QDI EE AUDIL O AUD L2 L _P 51 sa
[—AUDLQ DI EEPAIR AUDI ODI EE. AUDI O AUD L2 LN 51 53
D AUDI ODI EE AUDIL O AUD_SPKRAMP_RIN P s
D AUDI ODI EE AUDIL O AUD_SPKRAMP_RI N N s
D AUDI ODI EE AUDIL O AUD _SPKRAMP LI N P s
D AUDI QDI EE AUDIL O AUD _SPKRAMP_ LI N N s
(i AUDI ODI EE AUDI O SPKRAMP_RI N P s
AUDI QDI EE AUDIL O SPKRAMP_RI N N s
> AUDI ODI EE AUDI O SPKRAMP_LIN P s
= AUDI ODI EE AUDI O SPKRAMP_LI N N s
[=®>—ALDLQ 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
[—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 Q DI EEPAI R DI EFPAI R AUDI O AUD MC INL R P
[ED—ALDLQ DI FEPALR DI EEPAI R AUDI O AUD MC IN1I R N
AUDI O DI EEPAIR DI EEPALR AUDL O CODEC HS M C P 51
[>—AUDLO DI EEPALR DI EEPAI R AUDI O CODEC HS M C N .
[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 MC P 54 s
ey DI EEPAI R AUDIL O AUD HS M C N 54 s
(e DI EEPAI R AUDIL O HS MC P .
= DI EEPAI R AUDIL O HS MC N .
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 51 sa
AUDI O DI FEPAI R AUDI ODI EE AUDIL O AUD LGB R N 51 sa
[>—AUDLQ DI FEPALR AUDI ODI EE AUDIL O AUD LGB L_P 51 sa
[=>—ALDLQ DI EEPALR AUDI QDI EE AUDIL O AUD LGB L_N 51 sa
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