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7 10731/ 2012 - 54 N N X 027 18/ 2014
4 PD Parts 15 M8 45 Hi gh Side Vol tage and Current Sensing cLEAN X305_PEG

5 02/ 18/ 2014 — 55 I K 02/ 18/ 2014
5 CPU DM / PEG FDI / RSVD cLEAN X305_PEG 46 Load Side Vol tage and Current Sensing cLEAN X305_PEG

6 12/ 18/ 2012 T 56 01/ 14/ 2014
6 CPU d ock/ M sc/ JTAG CFG 215_REFERENCE 47 Debug Sensors cLeAN x305

7 12/ 18/ 2012 T 58 11/ 26/ 2012
7 CPU DDR3 I nterfaces 215_REFERENCE 48 Thermal Sensors cranG sas

8 12/ 18/ 2012 T 60 10/ 31/ 2012
8 CPU Power 115_REFERENCE 49 Fan Connectors 115 M8

9 12/ 18/ 2012 T 61 02/ 18/ 2014
9 CPU Ground 115_REFERENCE 50 SPI Debug Connect or cLEAN X305_PEG

10 X 12718/ 2012 - 62 07/ 30/ 2013
10 CPU Decoupl i ng J15_REFERENGE 51 AUDI O CODEC, ANALOG e s45

11 12/ 18/ 2012 T 63 07/ 30/ 2013
11 PCH RTC/ HDAY JTAG SATA/ CLK 915_REFERENCE 52 AUDI O CODEC, DI G TAL e a45

12 12/ 18/ 2012 T 64 07/ 30/ 2013
12 PCH DM / FDI / PM GFX/ PCl 315_peFERENcE 53 AUDI O SPEAKER AMNP e sas

13 12/ 18/ 2012 T 65 06/ 24/ 2014
13 PCH PCI - E/ USB 315_peFERENcE 54 AUDI O JACK cLEAN X305

14 02/ 18/ 2014 T 66 06/ 24/ 2014
14 PCH GPI O M SC/ NCTF CLEAN X305_PEG 55 AUDI O JACK TRANSLATORS cLEAN X305

15 12/ 18/ 2012 T 70 02/ 18/ 2014
15 PCH Power 215_REFERENCE 56 DC-In & Battery Connectors cLEAN X305_PEG

16 12/ 18/ 2012 e 71 01/ 15/ 2014
16 PCH G ounds J15_ReFERENCE 57 PBus Supply & Battery Charger cLeAn X305

17 12/ 18/ 2012 e 72 02/ 24/ 2014
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18 10/ 31/ 2012 e 73 10/ 31/ 2012
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26 10/ 31/ 2012 — 115 A 12/ 10/ 2012
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41 SMC cLeAN x305 82 Proj ect Specific Constraints sioLE 245

ALI ASES RESOLVED

| aauacmmin
<PART_DESCRI PTI ON>
Schematic / PCB #'s Appl e 1 nc SCH_NUM>
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON ® Y
051- 00330 1 SCHEM M_B, X305 SCH CRI Tl CAL NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY I NC.

820-00138 1 PCBF, MLB, X305 PCB CRI TI CAL RGP PROPERTY OF APPLE
THE POSESSOR AGREES TO THE FOLLOW NG
DRAW NG | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE
_ 11 NOT TO REPRODUCE OR CCPY I T
REEREMABarey 111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
LAST_MODI FI ED-Ved Aug 6 13:00:04 2014 IV ALL R GHTS RESERVED
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BOM Vari ant s

BOM NUVBER BOM NAME BOV OPTI ONS

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

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

539- 00534 PCBA, MLB, CTO, 16G HYN, X425 ey e X425_COMVON ALTERNATE, COMVON, X425_COVMONL, X425_COVMONZ, X425_PROGPARTS
639- 00535 PCBA, MLB, CTO, 16G M C, X425 oo BV DL B G Gt Cro Tt 1 G 1505 X425_COMVONL CPUVEM S0, TBTHV: P15V, SKI P_5V3V3: AUDI BLE, CPUPEG X8X8, S2_PWR: SO, SMC_SUSACK: YES

X425_COVMVON2 EDP: YES, XDP, SSD_PWR_EN: GPl O, CAM_WAKE: NO, SAMCONN, APCLKRQ | SOL, DDRREG_PGD: N, CRW SPRT, W.AN_SW SI L
X425_PVT BKLT: PROD, SENSOR_NONPROD: N

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

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

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

X425_DEVEL: PVT XDP_DEBUG

XDP_DEBUG XDP_CONN, XDP_PCH

Modul e Parts

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
337S00057 1 CRW SRLZW PRQ 0, 2. 2, 47W 4+3E, 1. 2, 6M BGA uo500 CRI TI CAL CPU_CRW BETTER
337S00058 1 CRW SRLZX, PRQ 0, 2. 5, 47W 4+3E, 1. 2, 6M BGA uo500 CRI TI CAL CPU_CRW BEST
337S00059 1 CRW SRLZY, PRQ 0, 2. 8, 47W 4+3E, 1. 2, 6M BGA u0500 CRI TI CAL CPU_CRW CTO

33754542 1 1 C, QEWY, LPT- M HVB7, C2, SRL99, PRQ FCBGA uU1100 CRI Tl 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 CMRA, 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
33380719 32 1 C, SORAM 4GBl T, DDR3- 1866, VBOA, 788, FBGA CRI TI CAL M CRON_1866

DRAM SPD Straps

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

RAM M CRON_1866_S

COMMON DEVEL BOM

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

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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33580915 1 |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 I 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, 64MB, 3V, WSON, 6X5MM u6100 CRI Tl CAL BOOTROM_BLANK: MAC
341500131 1 I C, EFl ROM (VXXXX) PROTO 1A, X425 u6100 CRI Tl CAL BOOTROM_PROG PROTOLA

Alternate Parts

PART NUMBER | ALTERNATE FCR| BOM CPTI CN REF DES | COMMVENTS:
376S1053 | 376S0604 ALL Diodes alt to Fairchild
128S0311 | 12850329 ALL NEC al't to Sanyo
138S0739 | 13850706 ALL Samsung alt to Mirata
19750481 | 19750480 ALL Epson Alt to NDK
19750478 | 197S0479 ALL NDK At to Epson
371S0713 | 371S0558 ALL oS alt to ST
15280461 | 15251645 ALL Qyntec alt to Vishay
376S1080 | 376S0820 ALL Diodes alt to On Sem
15580667 | 155500008 ALL Panasoni c alt to TOK
376S1217 | 376S0855 ALL Toshiba alt to Di odes
376S1129 | 376S0855 ALL NP alt to Diodes
376S1089 | 37651128 ALL N alt to Diodes
128S0371 | 128S0376 ALL Kemet alt to Sanyo
138S0803 | 13850639 ALL Samsung alt to Mirata
13850843 | 13850674 ALL Samsung alt to Mirata
13850846 | 13850811 ALL Samsung alt to Mirata
127S0164 | 127S0162 ALL 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 N alt to Toshiba
376S00014 376S0761 ALL Toshiba alt to Vishay
740S00003 74080135 ALL AEM alt to Tyco
377S0155 | 377500011 ALL n Seni alt to Infineon
37750184 | 377S00011 ALL Infineon alt to Infineon

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

" BOM Configuration
DI RG, NOVEET

d} Appl e I nc.
®

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
IV ALL RI GHTS RESERVED
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z gmig - Frame Hol es
© = o 19470
ZT0430 o = S 1X0.95. 1. 4x0. 75
1 j—
SL-2.3X37972.9X4. 5 = ZTOg(1
— GN\D 1
- SL-1. 1xo.<; 1. 4x0.75
ZT0472 D
TH- NSP
— GN\D 1
= S 1X0.95. 1. 4x0. 75
Z104(3
— GN\D 1
- SL-1. 1xo.<; 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, SH 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
__________________________________________________________________ e C
817- 00335 817- 00336
SH0446 SH0445
5.00D2. 91 D- 2. 38H 5. 00D2. 91 D- 2. 38H FD2 PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
+ + 946- 3819 1 D2 M.B DYMAX ADHESIVE SEE- CURE 29993- SC EDGE_BOND CRI TI CAL
806- 9391 APN 806- 2247 ]
806- 00452 BRO401
1 M.B- MTG, BRKT- J5
£ N s o]
= SM
SHLO-MCE-USB. J45 SHLD- FENCE- MLB- T29- X305 -
X425 POGO Pl NS SMI GND TEST PONTS RI O FLEX BRACKET BOSS (860-00166)
ZT0490 ZT0491 ZT0492 B
SH0431 SH0432 SH0433 SH0437 2.1swe. OMM CIR  2.1SM2. OMM CIR 2. 1SM2. OMM CI R 3. SdﬁHgéﬁg 2. 0H 3. SdﬁHgél% 2. 0H
POGO- 2. 30D- 5. 55'&." SM LOM FORCE ~ POGO- 2. 30D- 5. 55'&." SM LOW FORCE POGO- 2. 30D- 5. 55'&." SM LOW FORCE POGO- 2. 30D- 5. 55'&." SM LOW FORCE SMT- PAD- NSP SMT- PAD- NSP SMT- PAD- NSP B C B C
1 (:) 1 (:) 1 (:) 1 (:) = —
SH0434 SH0435
POGO- 2. 30D-5. 5H- SM LON FORCE  POGO- 2. 3CD- 5. 5H- SM LOW FORCE
1 (:) 1 (:) rem—
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
jﬁ [me li) ii) [ne — —
= = = = = = = = PD Parts
030 gy epN i "
SHO441 SHO444 SHO461 SHO0465 2 0ot 0367 o SHO47 SH0473 d} Appl e Inc. <SCH_NUM~| D
2.90D1. 21 D- 1. 35H SM 2.90D1. 21 D- 1. 35H SM 2.90D1. 21 D- 1. 35H SM 2.90D1. 21 D- 1. 35H SM i} 2.90D1. 21 D- 1. 35H SM 2.90D1. 21 D- 1. 35H SM o “EALABEL>
L L L L L L NOTI CE OF PROPRI ETARY PROPERTY:  |[E———
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE <BRA'\O_'>
e POBLOSOR AGREES TO THE, FOLLOW NG T —
= — — — = — = | TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 4 OF 118
- - - - - Il NOT TO REPRODUCE CR COPY I T e —————
'V AL R GTS REsERED L LR R AR 4 OF 82
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—PPVCCI O SO_CPU 51015 50
OM T_TABLE OM T_TABLE 1RO531
U0500 U0500 S
HASVEL L HASVEL L it
BGA BGA 2
75 12 2N_N<0> ABZ{DM _Rx0* SYM 1 OF 12 ppg roovp| AHE s CPU_PEG RCOVP 7571 25 _DP_TBTSNK( N<O>, C25{oDi B_TXNO SYM 10 OF 12 gpp AUxN|F15 o 0 DP_INT_AUXCH C N e 7175
75 73 12 DM _S2N N<i1> AB3 DM _RX1* 757120 _DP_TBTSNKO M. C P<0>, D25 |ppi B_TXPO EDP_AUXP|_F14 oo DP_INT_AUXCH C P s
75 73 12 EM‘_NB(:DM _RX2* PEG_RX0* DLM@ 35 71 75 75 71 28 w_’\ﬂw‘_/\?%m B_TXNL EDFLHPD:)L_ DP IG A HPD L 20
srs e DM _S2N N<3> g  ACHDM RX3* PEG_RX1* 5C10 PCl E D_D2R N<1> 35 71 75 75 71 26 _DP_TBTSNK( P<1> B25|ppi B_TXPL
PEG_Rx2* |5B10 PCl E_SSD D2R N<2> 35 7175 757120 _DP_TBTSNKO_M._C N<2>, C24 DD B_TXN2 8 EDP_TXNOCLA g DP INT M._C N<O> o775
5 12 DM _S2N_P<0> ABL |pM _RX0 PEG_RX3* |5E9 e PCILE SSD D2R N<3> am s s 720 DP_TBTSNKO M._C P<2>g,  D241pp B TXP2 i EDP_TXNLGALZ gy DP_INT_ M._C N<1> 4745
7573 12 DM _S2N_P<1> AB4 M _RX1 PEG RX4*|yD0 g =PEG D2R N<4> n 57120 DP_TBTSNKO M. C N<3>g, A244pniB_TXN3
s 7 1 [rm>_ DM _S2N_P<2> AC o Rz PEG X6+ B0 g =PEG D2R N<5> o o7 DP_TBISNKO_M_G P<35g  B2tlooigtxes Ecp_TXPOL 2 DE-LN[LM _C P02 wn=
1 72 12 DM _S2N_P<3> A |ow _Rrxa PEG R(G* LS g =PEG D2R N<6> oo § EDP_TXPLL 2o gy e TSR
e c— PEG RXT* L2 ee  =PEG DPR N<7> o 57z DP_TBISNKL M._C N<O>q.  C21Jonic TXN0 s
7 12 DM _N2S N<O> AF2{pM _TX0* 2 PEG RX8* |,V PCIE_TBT D2R N<O> 27178 57120 DP_TBTSNKI M._C P<O>q, D21 Ippic TXPO E
75 73 12 N2S_N<1> AF4]DM _TXL* PEG_RX9* yL4 PCl E TBT_D2R N<1> 28 71 75 7571 25 _DP_TBTSNK1L N<1> A21DDI C_TXNL z
7 72 12 OO} DM _N2S N<2> &—Fdom _Txe PEG_RX10* 3M2 PCl E_TBT_D2R N<2> 28 71 75 5720 DP_TBTSNKI M._C P<l>g, B21Ipnc TXPL %
7573 12 DM _N2S_N<3> o— oM _Tx3* PEG_RX11*5V5 PCl E_TBT _D2R N<3> 2871 75 757120 _DP_TBTSNKL_M._C N<2>, C20pDi C_TXN2 7
PEG RX12* |3V4 TP_PEG D2RN<12> 7 75 71 26 _DP_TBTSNKI1 P<2>, D20 |ppl C_TXP2 0
12 DM _N2S_P<0> AF1 |om Tx0 PEG RX13* V1 TP_PEG D2RN<13> " 45710 _DP_TBTSNKL_M._C N<3> A20]pD1 C_TXN3 3
e 75 12 g DM _N2S_P<1> AF3 |om X PEG RX14* Y3 g TP PEG D2RN<14> am - e DP_TBISNKI M_C P<3>g  B0looicxes 2 EDP_ROOVP A = O P RO T
7579 12 DM _N2S P<2> AG3 [ Tz PEGRXIS*[Y2 o TP PEG D2RN<16> = o
75 73 12 DM _N2S P<3> AGL Ipm  TX3 ~ TP DP 1 G D MN<2> Cl64{pDi D TXN2
s DM _N2S P<3> o, AG oW SE DR 16D MN2> o cfooio 5
_— F10 PCl E SSD D2R P<0> 7 ~ TP DP 1 G D MP<2> D16
P roc| B10 PCI E_SSD_D2R P<1> o HOM_CLK N & el o FOI_TXNORCL2 g DR INT M. C N<2> oo
51 EDI CSYNC F11 |Fpr csyne PEG_RX1 35 71 75 75 72 71 69 <= DDI D_TXN3 EDI_ TXPO D12 DP INT ML C P<2> o 11 78
M————=p—— " _ PEG_Rx2| AL0 PCl E_SSD _D2R P<2> a5 71 75 5727100 _HDM _CLK P B16 |ppi D_TXP3 Ja] - M S5 "\~ ea
a PEG*@@W — U s FDI _TXNLjpAL4 DP_INT_M._C N<3> 415
5 | 35 71 7 PALS g DP INT M _C N<3>
s 1+ oy FDL_INT - P2l inT PEG_ R o =PEG 2R p<4> - e Mo B . e
PEGRG A o =PEG D2R P<5> am - . TP DP_1G D MN<1> AL7 |00 b TxL
PEG_RX6[ M6 =PEG D2R P<6> " )
>~ — 2 TP _DP 1G D MP<1> o B17 |pDI D TXPL
PEG Rx7| L1 &= =PEG D2R P<7> . . )
> o= pan] Port D pins out of order
PEG_Rxs| M8 PCl E_TBT D2R P<0> 28 71 75 hoi | ol
; PEG Rxo| L3 PCI E_TBT D2R P<1> o to match Intel symbol.
2 PEG_Rx10[ ML PCl E_TBT D2R P<2> 28 71 75
% PEG RX11| Y5 PCl E TBT _D2R P<3> 28 71 75
%) PEG Rx12| V3 TP_PEG D2RP<12> 5
o PEG _RX13| V2 TP_PEG D2RP<13> -
g PEG Rx14| Y4 TP_PEG D2RP<14> "
& PEG RX15| YL . TP PEG D2RP<15> o
=
- PEG_TX0* |5B6 PCl E D D N<0> 35 71 75
g PEG TX1* oG PCI E_SSD_R2D _C N<1> N OM T_TABLE
g PEG Tx2* [E6 PCl E_ SSD R2D C N<2> N U0500
° PEG Tx3* b4 g PCIE SSD R2D C N<3>  gpmssnvs HASWEL L
] PEG Tx4* & =PEG R2D C N<4> 7 NO_TEST BGA NO_TEST
% PEG_TX5* |5,E3 =PEG R2D _C N<5> 7 s _CPU DC A3 B3 TRUE A3 SYM 12 OF 12 BF51 CPU_DC BF51 i) TPO531
X PEG TX6* 305 =PEG R2D C N<6> 71 TPO500.=> CPU DC A4 AL RESERVED BF52 CPU_DC BE52 BF52 . TP-P6
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2 s gayVMEM B DO<62> o—s_ /12|58 DCp2 SB_DQso AD53 MEM B P<0> 25 26 70
oy MEM B DO63> o AGlsp posa SB_DGs1| AV46 MVEM B P<1> 20
- SB_DQs2| BE48 VEM B P<2> 25 26 78
SB_DQs3| BE43 MEM B P<3> 25 26 78
SB_DQs4| AWLS VEM B P<4> 25 26 78
SB_DQss| AWL2 VEM B P<5> 25 26 78
SB_DQs6|_AYS VEM B P<6> 25 26 78
SB_DQs7| AL3 MEM B P<7> 25 26 78
RSVDL73| BD38 o\~
RSvDL74| BF39 o (o
RSVDL75[ BE39 o o
RSVD176[ BE37 o o
RsVDL77| BE37 o \c
RSVDL78[ BDB9 o\~
RSVD179[ BC39 o =
RsvDL80| BE37 o o
RsvD181| BD37 o o

SYNC MASTER=J15 REFERENCE

SYNC DATE=12/18/ 201

TTILE

CPU DDR3

| nterfaces

d}@ Appl e Inc.

TG NOVEET r
| <SCH_Num-|'D
<EALABEL>
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PROPRI ETARY

IV ALL RI GHTS RESERVED

ROP PROPERTY_OF AP
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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OM T_TABLE

PPVCC SO_CPU_ 45 10 16 50 70 72

am

SYNC DATE=12/18/ 201

20y N EmN

SCH_NUM>

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

IV ALL RI GHTS RESERVED

NCx—217 | RsvD64 UO500 B43
e S|
NC RSVD66
NGx_J3L|Rsvpe7 ~ SYM 5 OF 12 B48
82 70 67 66 21 10 s _PP1V35_S3RS0_CPUDDR OM T_TABLE <27
AR29 28
AR31 C31
AR33 32
AT13 C34
AT19 C36
AT23 c38
AT27 C39
AT32 42
AT36 3
AV37 A5
AVR2 16
AR5 a8
AVR9 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
BDG3 E28
BE18 E31
BE22 E32
BE26 E34
BE30 E36
72 70 59 46 10 8 6 BE33 E38
E39
NC3ANBL | RsvDes E42
RO L6 | vce L6 E43
PLACE_NEAR=U0500. C50: 50. 8mm 100 M6 | voc_ve E45
AN22 | RsvDe9 E46
: PLA( | DE=BOTT Ry
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. = s omyCPU_VOCSENSE_P - 50 | voo sense £
s 10005 PEVCCI O SO CPU_ NCx—A8 | RsvD71 a1
Max | oad: 300mA N TH=0. 2 mm - D51 | veol o_out Fa2
N HEY . _PPVCOMP_S0_CPU h NCx—FL7| Fc F17 F3a
E E Max | oad: 300mA 22 AKS
RO800 R0O802 x | oad: NECR W DTH=0. 2 mm - oo VeovP_out F36
5] 110 NCx-283 | RsvD72 Fag
PPELY iew V@ | RsVD73 F39
202, ROFlO 2402 X#i; RSVD79( VSS) Fa2
1 50 prmyCPU_VI DALERT L LAAA2 NCX RSVD74 e
8 | CPU_VI DALERT_R L 53] £as
1/ 16W -l VI DALERT*
= F46
ROgll Mios" CPU VI DSCLK_R - 3527 \i DSCLK s
75 55 @O} CPU_VI DSCLK IAAAZ | CPU_VI DSOUT_R P J50 | vi psout =7
5%
1/16W : = : X9
e OF RO812 R0802.2: PLACE_NEAR=U0500. J50: 2. 54mm B51 | vss ps1 =
402 5 RO810.2:  PLACE_NEAR=U0500. J53: 38mm . CPU PWR DEBUG N F19] pvr DEBUG:
. CPU_VI DSoUT LAAN2 RO800. 2: PLACE_NEAR=R0810. 1: 2. 54nm ° I - E52 | vss Es2 :i
@ p |
%,{:51?‘.?' TP_CPU RSVD TP75 V49 | rRsvD75 @36
402 TP_CPU RSVD TP76 U9 | rRsvD76 =8
TP_CPU | VR ERROR AMA9 | | VR_ERROR @9
TP_CPU RSVD TP78 W9 | | ST_TRI GGER a2
V50 | vss_V50( RSVD) &3
ANA9 | vSS_AN49( RSVD) &5
AJ49 | vsS_AJI49( RSVD) 6
AG50 | vss_AGE0( RSVD) o8
AKAY | vSS_AKA9( RSVD) 1
AJS0 | vsS_AI50( RSVD) T2
AP49 | ySS_AP49( RSVD) )
ABSO0 | ysS_AB50( RSVD) Y
APS0 | vsS_AP50( RSVD) Hi6
ADS0 | vSS_AD50( RSVD) 7
AMBO | vsSS_ANMBO( RSVD) e
H19
= 20
H21
A39 o3
A42
743 H24
ofsfof~|ololo|a|mlwv]|olo olzlalsiglaelgl gl g2l el el 2wl ol 8lel 2l 2l el 2 S8l el 2ol s o 5l glalelel 2l 2l ele ~| ol ofo|a|mf s of ~ ool o~ wlofol~ vl ©| ~] wlel Inlglglalslsliglalslslglslal A4S H5
2222 2|2 F|F| E|EE|Z| B2 5555555555 33333333 Q|| 2 2 2 2 2 22| 23| 2| I 3 3 3 3 3 2] 2|2 2| 2 2| 2| 2| 2 2] 82| 2| 2| 2| 2(2(2( 2| 2| 2| 2| 2| 1| | 2| 22| B 2| F| K[ 3] 3[3]3| 2|22 22| 8| T 2 2| 2| 2| 22| 8| 0| 8] 8| 8| B[ 2 &) S el | vee H26
H27
A48 ) .
§ AAAE H29 Connections are required
ANGT for BDW CPU support.
AA8 FC ps| D5 PP1V05_S0_CPU VCCST
AA9 Fc D3| D3 CPU_VCCST_PWRGD
o o -
o
o
S%ﬁ BuBJ SYNC_NVASTER=J 15 REFERENCE
U)m uan_ TTTCE
Sq : CPU Power
d} Appl e Inc.
8 ®
i NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
||l o~ BLD LDl\wwLDELDI\ wlolo|~ | o] o] O]~ ojlNm|g|Iw]|oI~No|lold|lmSwfol~olo|lNS|Olo|ofofdH|N|fm|F(w|o olN|o| v~ o|o|ofdlNM SO~ Old|IN M| S| OINO|o|Old|lNM SOOI dHl MLl o] N PROPRI ETARY P ERTY OF APPLE | NC.
S| s <| <3| 2| ¥ < = EEEIIE EIE FEEEIEEIE AR R ERRRERRNERNNNR NN R EENEEEREEREEERERE FEEEHEHEEE] THE POSESSOR AGREES TO THE FOLLOW NG
HHEREERERRPRRERHEREEEEEEE R R ERRE R R R EEEEEEEE R EEEEEEEEEEE R R HH R R R R B R R AR RN R RRE AR R R R EHHEHEER R R AL NN TH1 5 BaCNENT 1N (N e
Il NOT TO REPRODUCE OR COPY I T
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OM T_TABLE OM T_TABLE
ALl UO500 AJ48 AT40 UO500 AY50
AL5 HASWEL L AJ51 AT42 HASWEL L AY9
AL9 BGA AJ54 AT43 BGA B11
A22 SYM 7 OF 12 AK48 AT45 SYM 8 OF 12 B15
26 GrROND AK5 AT46 GROUND B19
A30 AK50 AT47 B22
A33 AK7 AT49 B26
A37 AK9 ATS B30
A40 ALL AT50 B33
Ad44 AL4 AT51 B37
AAL AL48 AT52 B40
AA2 ALS AT53 B44
AA3 AL7 AT54 B49
AA4 ANVB AT6 B8
AAL8 AMVB1 AT8 BA13
AA5 ANVB2 AT9 BA18
AAT7 AVB3 AUL3 BA22
ABS ANVB4 AUL8 BA25
AB51 AM7 AU22 BA29
AB52 ANL AU25 BA33
AB53 AN2 AU29 BA37
AB54 AN3 AU33 BA4
AB7 AN4 AU37 BA42
AB9 ANA8 AU42 BAS
ACA8 ANS AUS BA50
AC5 AN50 AU BA51
AC50 AN7 AV1 BA52
AC7 AP51 AV13 BA53
AD48 AP54 AV18 BA9
AD51 AP7 AV2 BB10
AD54 Vss VSS | AR12 AV22 vss vss| BB11
AD7 AR14 AV25 BB12
AD9 ARL6 AV29 BB14
AEL AR18 AV3 BB15
AE2 AR20 AV33 BB16
AE3 AR24 AV4 BB17
AE4 AR26 AVA2 BB18
AE48 ARA8 AV5 BB20
AES AR5 AV50 BB23
AE50 AR50 AV9 BB25
AE7 AR7 AWL3 BB28
AF5 AR8 AWLE BB32
AF6 AR9 AVB7 BB33
AF7 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 AVE0 BB46
AD AT25 AVE1 BB47
AHL AT26 AVB4 BB48
AH2 AT29 AVD BB49
AH3 AT33 AY13 BBS
AH4 AT35 AY22 BB6
AHA8 AT37 AY25 BB7
AHS AT39 AY29 BB9
AH50 AT4 AY33
AH7 AY37
AY42
CPU VCCSENSE N gy s v
| < < oo o
| | O] | B| 8| B| 3| 3| 3| 8| 8] B BIB| | E| | 3[S[2[3] 5] 2| | 2| {2 L|%| I 5|2 28885 2| 5|2l & e8| & | 2| 2| 2| 2] | 2| &| £ 3| I 3| 3|3[3]3] 3] 3| 3|5[S|5[ 2| 2[ 2|2 2| 2|5 %] 2 B %|2|2| 2| 3| 3|5| 4| 5|8 5| 5| 5|5 8| | 8(2|w 8 1RO960
m cocoo . B 190 bl ACE_ NEAR=U0500. D50: 50. 8mm
g4 2389 3 g A-E¥ PLACE_SI DE=BOTTOM _—
) | | 2
N 0 O ©
L 8 8
w N << 0 %)\
2 Oj - 88-¢
< o b > >
a Lﬂ%é >
- 8 s
=R
8
3|3l3| 3| 33| | 3|8 3|83 3| 3| 3| =| 8| 8| 2| 2| 2| 8| 8| 3| 2| o] &l ol o | & &l & | @) &) @[ &) & 2| 2|22 S| 5Tl s| | o] o| S| 88| 8|8 | 3|3|3|8|")| 8| 5| 8| 8| 8| 8| 8| 8] 3|3 3| | | o o o o & & | & & & & &) BB &5| 5 5|88 il il id i B I A I Rl B R )
2] i) las] s ] e} [in] [fss] Waa] gva) ia) o] e ) [n] i) [7a] lf5a] Jes] e ) | i [7a] Wes] aa ) o) ea] aa] jaa) ea) e faa) jaa) el ) jea) jea) o) ) faa] gaa) e CPU G‘ Ound
i as epnerzian
d} Appl e I nc. SCH_NUM
(<] <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT|I 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
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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8 7
CPU VCORE Decoupl i ng

Intel reconmmendation: 4x 470uF 4nChm (3 CPU-side, 1 opposite), 20x 22uF 0805 (10 CPU side, 10 opposite near edge, 4x 10uF 0603 (2 CPU-side, 2 opposite), 20x 1uF 0402 (under CPU)
Appl e I npl ementation: 8x 210uF(2x nostuff) 6nChm 44x 10uF 0402, 4x 10uF 0402, 20x 1luF 0402
PLACEMENT_NOTE ( C1000- C1019) :
o e 00 PEVCC SO CPU Pl ace on bottom side of U500
+C1000 |+Cl001 (:C1002 ([:C1003 |+C1004 |+C1005 |[:Cl006 |(:+ClO007 |:C1008 |:C1009 [+C1010 |:+C1011 |[:Cl012 (:Cl013 |:Cl014 |:Cl1015 |+Cl016 |[|+Cl017 |[:+Cl018 |[:Cl1l019
UF — IUF L IUF — IUF L IUF L IUF 4 IUF L IUF 41U L TUF L 1UF —L IUF L IUF L IUF 4 IUF L IUF —L IUF — IUF L TUF 1U
07 07 00 oV 10V oV oV T, 1V T, i T, 18 T, 18 T, 18 T, 18 T, 1V 5 18% T, 18 T, 18 T, 18 T, 18 10V
2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM D
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF  nO S J_
PARERF NOTE (CL020- CT053) 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

1920 _]_01021 [ 1922 _L01023_LClOQA_LClOQB_LClOQC_LClOQD_LClOQE_LClOQF_LClOlA _LClOlB_LClOlC_LClOlD_LClOlE_LClOlF_LClOZA_LClOZB_LClOZCJ_ClOZD
V 00/0

%0% %0% %0% %0% 0% 0% %0% %0% %0% 0% 0% %0%
—|7>6RCER 2 RCERM 2)6RCER —|7>6RCERM —IV)GRCERM —|7)6RCERM —|7)6RCERM )6RCER )GRCERM —|7>6RCER —IV)GRCERM —|7>6RCER )6RCER )GRCERM —|7)6RCERM —|7>6RCERM —|7>6RCER )GCERM —|7)6RCERM —|7)6RCERM
0402-2 0402 0402-2 0402 0402 0402 0402 0402-2 0402- 0402-2 0402 0402-2 0402- 0402-2 0402 0402 0402 0402 0402-2 0402-2
NO STUFF TUEE 1 .
Pl_ACEl\/ENT_rQQTl:5 (%1024-“91(?1 F:F = URE
Pl ace near inductors on bottom si é\'é)_ STU NO STUFE NO STUFF NO STUFF  NO STUFF NO STUFF  NO STUFE  NO STUFF  NO STUFF ~ NO STUFF  NO STUFF  NO STUFF  NO STUFF NO STUFF  NO STUFF  NO STUFF NO STUFF
CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
C1024 1 C1025 1 C1026 1C1027 | C1028 1C1029 |1 C1030 |t C1031 ([:C1032 | C1033 1 C1034 1 C1035 1 C1036 1 C1037 | C1038 1 C1039 1 C1040 1 C1041 1C1042 |1 Cl043 |2 C1044 1 C1045
f— f— —— 20UF e —— 20UF —— 20UF —— 20UF —— 20UF e e e e - 20UF — e e e e UF —— 20UF —— 20U 20UF
20% -1 2 -T— 20 -1 20% -1 20 -1 20% T 20% T 20% T 20% -1 20 -1 20 -1 20 -T— 20 — 20% -1 20 -1 20 -1 20 -1 20 T 20% — 20% T 20% — 20%
a4V 4V a4V a4V a4V a4V 4V V 4V a4V a4V 4V 4V 4V 4V a4V 4V 4V 4V 4V a4V
—F X5R. CERM 2 X5R  CERM 2 YoR  CERM 2 X5R. CERM 2 XoR  CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CER 2 X5R. CERM 2 XoR CERM 2 XoR CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 XoR  CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM
0402-2 0402 0402 0402-2 0402 0402-2 0402-2 0402-2 0402-2 0402 0402 0402-2 0402-2 0402-2 0402 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2
PLACEMENT_NOTE ( C1046- C1067) :
Pl ace near inductors on bottom side. =
CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
1C1046 |1 Cl047 |1 Cl048 |1 C1049 |[:Cl05 1 C1051 |+ C1l052 |:Cl105 1 C105 1C1055 |1 Cl056 |+ Cl057 [+C1058 |[:Cl1059 |[:Cl06 1C1061 |1 Cl062 [+ Cl063 ([:Cl06 1 C106 1+ C1066 |+ C1067
20UF —— 20UF —— 20UF —— 20UF —/— 20UF —/— 20UF —— 20UF —— 20UF —— 20UF —/— 20UF —/— 20UF —/— 20UF —— 20UF —— 20UF —— 20UF —/— 20UF —/— 20UF —— 20UF —/— 20UF —— 20UF —— 20UF 20UF
20% — 20% -1 20% — 20% 20% -1 20% -1 20% — 20% 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% — 20% 20% -1 20% -1 20%
—IZAV_ 24V_ 24V_ 24V_ 24V_ 24V_ 24V_ 24V 24V 24V 24V 24V 24V 24V 2 24V 24V 24V 24V 2 V 2 2 V
X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERI X5R- CERM X5R- CERM
0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2
PLACEMENT_NOTE (C1068- C1076: CAPs for Acoustic control (Cl02E-C103F) =
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF
CRITICAL | CRITICAL| CRITICAL | CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITI CAL _EClOZE_E ClOZF_E C103A_E C103B_E C103C_E C103D_E 1 EJi 103EF
L*C1068 .[*C1069 .[*Cl1070 .|*Cl071 .,|*C1072 .*C1073 .*Cl074 .*Cl075 .|*Cl1076 .*Cl1077 20UF G 03 gOLSI):3
210UF 210UF 210UF 210UF ——210UF —210UF —210UF ——210UF —210UF ——210UF 20% 20% 20% 20% 20% 20% 20% 20%
20% 20% 20% 20% 20% T, 2%% T, 20% [ 20% T, 29% 20% 2 %R cERM >6R CERM >6R C5RM >6R C5RM >6R CERM >6R C5RM >6R C5RM 2 ¥R cERM
2 %Q5¥T 2 %Q5¥T 2 %(15¥ T 2 %(15¥ T 2 %(15¥ T 2 %G?¥TAI\FI’ 2 %G?¥TAI\FI’ 2 %(15¥ T 2 %G?¥TAI\FI’ 2 %G?¥TAI\FI’ 0402-2 0402-2 -2 0402- 0402- 0402-2
CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S ®
. 1 |
CPU VDDQ Decoupl i ng
Intel reconmendation: 2x 330uF, 8x 10uF 0603, 10x 1luF 0402
Appl e I npl enentation: 2x 330uF, 8x 10uF 0603, 10x 1luF 0402
PLACEMENT_NOTE ( C1080- C1089) :
o o0 21,5 4, PPIV3S SGRSO CPUDDR Pl ace on bottom side of UNBOO
JiClOSO 1C1081 [+ Cl082 ([1Cl083 ([:+C1084 | C1085 1 C1086 1 C1087 |+ C1088 C1089
L TUF L TUF L TUF L TU L TUF L TUF L TUF
%837“ T, 8% T, 8% T, 18 T, 8% T, 18% =i T, 18 T, 8% 1837“
—F e P ERe P gRe PR P ERe P [P [P s [P s T 85
PLACEMENT_NOTE ( C1090- C1097): J;
lPI ace near UO500 on bottom side
1C1090 | C1091 1 C1092 1C1093 |1 C1094 |1 C1095 [:C1096 JiC1097
OUF e —/— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% -1 /n 20% -1 20% -1 20% -1 20% -1 20% 20%
0402 0402 0402 0402 0402 0402 0402 0402
PLACEMENT_NOTE ( C1098- C1099) : JT‘
CRI TI CAL CRI TI CAL
.[*C1098 .[*C1099
:ZB%OUF- 6MOHM 330UF- 6 MOHM
2
IT Y- L 1. coveo %?ng L1 coveo
J_ (Z =1.5nm place on tall side next to CPU & under heat pipe)
CPU VCCI O Decoupl i ng CPU VCCST Decoupl i ng
Intel recommendation: 2x 0.01uF 0402 (1 near CPU, 1 near SVID pull-ups) BDW SPRT Intel recomendation: 1x 0.1uF 0402, 1x 4. 7uF 0805
Appl e | npl ementation: 2x 0.01uF 0402 (second cap is on CPU VR page) R1080 Apple Inplenmentation: 1x 0.1uF 0201, 1x 4. 7uF 0402 SYNC VASTER=J15 REFERENCE SYNC DATE=12/ 18/ 201
o er eses aa 1 10 e _PPLVO5_ SO : 2 s PPIVO5 SO CPU VCOCST 0500 e 32 Ty U 28 4mm T CPU Decoupl i n
PPVCCI O_SO_CPU 5% NECK W DT H= : p u&%ﬁm&
%4/:_18\'4\/ Al =I%EV <SCH NUM> b
c1079 fob 1 gl'lOUEFB:A Cl'(%JSB d} Appl e Inc. Imw,—_l_
01UF 8 <E4LABEL>
5 Hﬁ“ NOTI CE OF PROPRI ETARY PROPERTY:
é}g—ZCERM TEE:I ;\IérO?MQ | ON_CONTAI NED HEREI N I'S THE
THE F‘CBESSCRPAG?EgYTg:TfEP FCLLON NG
= = I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 10 OF 118
Il NOT TO REPRODUCE OR COPY I T
. . . . . . . 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I ntel decoupling recomendati ons from Shark Bay Mdbile Platform Power Delivery Design Guide (doc #487822, Rev 0.8 dated January 2012), Section 5. IV ALL RI GHTS RESERVED
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OM T_TABLE SATA Port assignments:
o100 y—SYSCLK CLK32K RTC g B Irroa U1100 SATA_RxNo| BB NC _SATA A D2RN 776
B4 LYNXPO NT BES NC SATA_A D2RP
NCx—22_|RTCX2 SATA_RXPO 776 )
N%GIRE SATA_TXNO| A8 NC SATA A R2D CN e Primary HDD/ SSD ( SATA only)
-1 PCH SRTCRST L . B9 _|sRTCRST* (1 OF 11) SATA_TxPO| AY8 > NC SATA A R2D CP oo - 7
BC10
1w [PCH_| NTRUDER L 28 |, NTRUDER® o T e NC SA$2 E $§r;| S
e Y 776
7u PCHINTVRVEN L g GIO i nvRveN E SATA_ TxNi| AV10 NC _SATA B R2D CN . Secondary HDD/ SSD ( SATA only)
. RIC RESET_L D — SATA_TxpL[ A0 0T NC SATA B R2D CP oD - o
e saTA R BB o NC SATA QDD D2RN .
7 B25 SATA_Rxp2| BD9 NC SATA_ODD_D2RP s )
7 5 qm—HDA BIT_CLK R1110 33 1/\/\/\/2_PEZ%?{_‘-|§WHWLBCLK SATAJxm_‘—AYB NG SATA ODD R2D CN » Reserved: ODD
| = . :1.27mm AWL3 ODD
o omHDA_SYNC R1111 33 2 . HDA SYNC R A22 |ipa SYNC (1 PD-boot ) sata Txpol A3 g NC SATA CDD RD CP »
PLACE NEAR-UYT00. 205: 1. 27mm saTA RNl BC12 o NC SATAD D2RN
1n _PCH SPKR @110 |SPKR (1 PD- PLTRST#) < saTa Rxpa| BE12 o NC SATA D D2RP 7 U d
5 saTA TxNa[ ARL3 o NC SATA D RD _CN s nuse
7 s o HDA_RST_L R1112 33 2 - HDA RST R L C24 |HpA_RST* < SATA_TxP3[ AT13 NC SATA_D R2D CP .
g &7Hm_uégom FLzrm L22 5 SATA_RxN4/ PERNLI BDLS o) TP PCI E ENET D2RN PCl e:
7 5 IR SDLNO.__ 22 DA SDIO (1PD) SATA_RxPa/ PERP1| BBL3 TP_PCl E_ENET_D2RP Reserved: Et her net
. SATA_TXN4/ PETNL if not conbo w SD Card 11 12 13 15 17 19 52 64 67 69
7 — HDA_SDI 1 (I PD) AV1S TP PCl E ENET R2D CN ( ) PP1V5 SO
«+ NG HDA SDI D HOA D2 (1PD) SATA TxP4/ PETPL| AN TP_PCI E_ENET_R2D CP i
- _NC HDA SDI N3 F22 |ipA spi3 (1 PD) =
—_— > SATA_RXNs/ PERN2| BCL4 - NC SATA F_D2RN 73 R1130"
7 = om—HDA_SDOUT R1113 33 1 271 HDA SDOUT R A24 DA SDO (1 PD-boot ) SATA_RxPs/ PERP2| BEL4 o NC SATA F_D2RP 1 Unused 2R -
PLACE NERL Y00, 20%: 1. 27mm . SATA_TXNs/ PETN2| AP1S gy NC SATA F RRD CN o, )
_PPVRTC GBH s 10 70 nu DP_TBT_SEL B17 | RRNPPEST R SATA TXPs/ PETP2[ ARIS o NC SATAF RRD CP VI
s [omy_ENET_MEDI A SENSE RDIV o @2 lupa pock_RST+/ GPI 013 2
\ DOCK_| " .
SATA | AY5 .« PCH SATA RCOVP PLACE_NEAR=U1100. AY5: 2. 54nm
R1102* 'R1103 AB3
A 20K 20K oo g XDEPCH TG " pme Toc (17D saTALED |P3__y  PCH SATALED L u
Rlé%%% 1R,\J/|-101 1/ 200 /50w 1218 XDP_PCH_T!| ADL |37AG TMS (1 PU)
193 ) 201 1 SATAOGP/ GPI cp1| AT XDP_DCO_DP_AUXCH | SOL_L 1
gl %ﬁow gl 72 30 prmy—XDP_PCH TDI -2 DTAGTDL (1PY o T | oro| A2 XDP_DC1_SATARDRVR _EN e
A, 1% PCH_SRTCRST L ., , YOP PCH TDO 0o S| (PTG a2 DL SALARDRVR SN oo
PCH | NTRUDER L ., - e I - yTAeTeo ° SATA | Rer| BD4
PCH | NTVRMVEN L 4 4 -
RTC RESET L 1 ch_cbz:g TP25 N
| NCy—=28_[TP22 TP9_2)<NC
C1102: 1 C1103 NCXA_BGTPZU TPSL(NC
1UF —— L TUF
% -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
7 55 PG E_CLK100M SSD P &5 |akout_pal E_PO LYrNXDB'T?_E'\'T akauT_PEG A P|AB36 g NC PCIE CLKIOOM ENETP 7 NOTE: ENET pair only used if SD Card Reader is USB3.
= s 1 SSD CLKREQ L ABL |pci ECLKRQD* / GPI O73 FOBGA  pEG A CLKRQ'/ GPI 47| AF6 ENET_CLKREQ L nn
(2 OF 11)
- NC PClI E_CLK100M ENETSDN AMA | kauT POl E NL CLKOUT_PEG B N| Y39 NC PClI E_CLK100M PEGBN 7
+» o NC_PCI E_CLK100M ENETSDP ARAZ | KkouT POl E_PL CLKOUT PEG B PL Y3 NG PCIE_CLKL100M PEGBP 7
18 11 XDP_DD2_ENETSD CLKREQ L AF1 |pci ECLKRQL* / GPI O18 PEG B_CLKRQ/ GPI 066 W4 PCH PEGCLK L_GPI O56 1
7 30 PCl E_CLK100M AP_N ABA3 | koUT PCIE N2 CLKoUT DM _N|AF39 DM _CLK100M CPU N o7 ]
77 2 (O} PCl E_CLK100M AP_P - AB45 |cLkouT_PCI E_P2 CLKOUT DM _p| AF40 > DM _CLK100M CPU P o ¢
AF3 * *
1 XDP_DD3_AP_CLKREQ L PCI ECLKRQ2*/ GPI 020/ SM CLKOUT_Dp_N| AJ40 CPU CLK135M DPLLSS N e
SEC g
o PCI E CLK100M CAMVERA N D43 | wout POl E Ne ckour_pp Pl 30 g  CPU CLKISSMDPLLSS P~ e
AD4S5
7w am—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 P AFS6 g CPU CLKI3SM DPLLREF P oo ) )
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 lakaut_Pai E_Na CLKI N DM _N| AY24 » PCIE CLK100M PCH N R1196 10K . vt troow 20T
If 2 or less devices are attached to PEG the 7 PCI E K100M P AF45 |0 KOUT _PCI E_P4 w CLKI N DM _p| A4 . PCl E K100M P P 10K 1 5 5% 1720 0T ]
CLKOUT_PEG out puts can be used for those devices. V3 . °
o TBI_CLKREQ | PCI ECLKRQH*/ &P 26 g oL oD | A28 PCH CLKI N_GNDN RLLZL 0 s oy
AT24 g
. _NC_PCl E_CLK100M PE5N AE44 | wauT PO E NS CLKI N_GND_P| PCH CLKI N_GNDP 1,\/v\/2_5mw_m
AE42
» NC PCIE CLKIOOM PESP o, AR42 I kaut_PCiE_PS LK N DOTo6. N HE3 ., PCH CLK96M DOT N R1192 10K 1 2 _ _
u PCH _CLKI L GPlO14 AN2 Pl BGHKEGRAH G 44 CLKIN_DOT96_P| 32, - PCH CLK96M DOT_P RITO9I 10K LAAA 2o oo Vo S0 TTZOW W 20T
5 _NC PCIE_CLK100M SWN 220 |akour PaiE N6 CLKI N_SATA_N|_BES » PCH CLK100M SATA N R1194 10K 1 2 _
» NC PCIE CLKIOOM SW o, AB39 I kaut_PCiE_P6 CLKI N_SATA_p| B =' -» PCH CLK100M SATA P 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 PCI I N 19 77 L
nn@m POE CLKIOOMTBT P o A%2 g kour_paE P = RLl72
AVA3 s« SYSCLK _CLK25M SB R 1 2 SYSCLK CLK25M SB
L P Kl L | Y3 . XTAL25_I .- AN\ AT B L BEINL S8 amy e
CH CL GPlI (46 PO BG-KEGRSLED e XTAL25_OUT| AL44 \~ 1.5V T?lllé\él M:ll/é}@’ _—
PP. 12 13 14 15 17 50 64 66 67 7 C
ppgﬁ gous e (1PD-PWROK)  CLKOUTFLEXO/ GPI 64| 40 NG _PCH GPI 064_CLKQUTELEXQ i )
HRatuResRs 1573 NC | TPXDP_CLK100MN AMS |0 KQUT_I TPXDP_N (1 PD-PWROK) CLKOUTFLEX1/ GPicoss| F38 g NC PCH GPI 065 CLKOUTFLEX1 1/ 200
R1177 4.7K 1 5 PCH SPKR s qom—NC | TPXDP_CLKI0OMP o AMS lqKkouT_ITPXDP_P (1 PD-PWROK) CLKQUTFLEX2/ GPI 066 F36 NC PCH GPlI 066_CLKOQUTFLEX2 -, 201,
RIL76 10K 1 \\/\V5 5% T20W W 20T op TRT SEL " (1 PD-PYROK) CLKOUTFLEX3/ GPI 057]_F32 NC_PCH_GPI 067 _CLKOUTFLEX3 .,
R11/78 4. 7K 1/\/\/\/2 5% 1TT20W W 201 5 SATALED L N - PP1V5_S0 1533 19 15 17 19 52 64 67 69 L
/\/\/\/ 5% 1720W WMF 20T | CLK_| REF 5
R1134 10K 1 2 DP_AUX( | L 18 7 10 LP K33M R D44 |0l KOUT_33MHZO (| PD- PWROK)
10K 1 AAA2 17— X0 DCL_SATARDRVR EN . 5 i NC LPC CLK33M LPCPLUS R E44 |0 KOUT_33MHZ1 (1 PD- PWROK) TP1o| ADSY
R1143 10K 1 5 SSD CLKREO L e 7 _NC_PCl _CLK33M QUT2 B42 |0 KQUT_33MHZz2 (1 PD- PWROK) Tplsﬂxg,\,c R1190
RIT4AD 10K 1.V, 5% TT20W W 20T yop o2 ENETSD CLKREO L » NC PCl _CLK33M QUT3 o, F41 10 KoUT 33M3 (I PD- PUROK) A PP1V5_S0 3333 1315 17 19 52 04 67 60
R1I160 10K 1%2 5% 1720W M- 201 Ap (| KREO L e 7o o PCH CLK3SMPCIOUT o, A0 lqkout_33Miz4 (1 PD- PURK) DI FFCLK_BI ASREF| AN44 PCH DI FFCLK BI ASREF 2 AA A 1
11 19 3 ¥
R1144 10K 1 o % IT20W W 20T CANVERA_CLKREQ L 1 PLACE_NEARSULLO0. ANAA: 2. 54mM /6w SYNC VAGTER=D 15 RET ERENCE SYNC DATE=12/ 18/ 201
RIIAD 10K 1 ,pn2 o0 T720W W 20T 7RT CLKREQ L s o =
RITA7 10K 1 2 9% TZOW W 20T poH O KROB L GPLOM PCH RTC/ HDA/ JTAG SATA/ CLK
RI1I14 10K ZANAL o% 1720W W 201 pEG L KREQ L un b o semnen sk
RIT15 10K 1 W2 2% T20W W 20T pG G KRQ7 LGP " d} Appl e I nc SCH_NUM>
%%ﬁg 10K 1 anp2 ENET_CLKREQ L - S -
10K °© GClL
NN —srTrzow PCH PECGCLK L GPICBE NOTI CE OF PROPRI ETARY PROPERTY:
R1179 10K 1 ’\/\/\/2 S ENET_MEDIA SENSE RDIV ., THE L NECRMATLON_ CONTAINED_ HEREI N | S THE
7 e
1 Connect to ENET_MEDI A SENSE via alias if HDA = 3.3V. T e o e e 11 OF 118
Connect to ENET_MEDI A SENSE via 12K Rif HDA = 1.5V. Il NOT TO REPRODUCE CR COPY I T
If HDA = SO, nust al so ensure that signal cannot be high in S3. ':i”“ﬂ ;?GF;FE\S’E@;SE;VZEBUSH IT IN WHOLE OR PART
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OVl T_TABLE
, DM _N2S_N<O> A2 |y RXNO UT100 FDI_RxNo| AJ35
e T DM _N2S Nel> A0 Jow mn UTSGTET ror _rou [ AL G
s DM _N2S N<2> APL7 v _Rxn2 FoBGA FDI _Rxpo| AJ36,
sy DM _N2S N<3> g AV20 Iy rag (4 OF 11) FDI _Rxp1| ALSE %
75 5 MW _RXPO B
75735 N2S_P<1> AP20 |pnv _RxPL
w38 DM _N2S_P<2> ARLT | _RxP2
75 7 DM _N2S P<3> AV0 | RxP3 Tpie| AV43
DM _N2S P<3> g 7 oM _
B TRo| AVAES N
s DM _S2N_N<0> BD21 |nm _TxNO TP15| AVAS e
535 DM _S2N N<1> BE20 Iom _Txna TP10| AMA e
5735 DM _S2N N<2> BDL7 Ipv _Txne
s qop-DM _S2N N<3> o BFI8 Iy s
s DM _S2N_P<0> BB21 Ioym _TxPO z|a FOI_csyncl ALS9 g FDI CSYNC ~~~~ epmysws
75735 DM _S2N P<1> BC20 Iov _TxpP1 ° FDI_INTLAL40 o FDI I NT oo 5
573 DM _S2N _P<2> BBL7 |om _Txp2 e
o 67 60 52 10 17 35 19 32 33 PPLVE_SO e M oo N Peae BT o "1 PP1V5_SO
BE16 |pm | REF FDI _I REF| AT45
R17205(|)<1 - - Rig 15(|)<1 PPVRTC G3H
. AWL7 AUA2, . —  —
1/2%;/\7 NCXAVH P12 TP AU44XNC 1/ 200
2%/11: NCHTFW TP13 —x NC 2’641: 1R12 15
PLACE_NI 100. AY17:12. 7 z PLACE_NEAR=U1100. AR44: 12, 7mim 2 330K
_NEAR=UL100. :12. 7om PCH DM _RCOVP AY17 |om _RoowP FDI _RoOWP| AR44 PCH FDI_RCOVP 5% w
2201
- O PCH SUSACK_L - Fsusacks (1 PY) oSWRVENL S o 7 PCH_DSVWRVEN
AML « e
77 72 41 19 EM‘_CSYSJ?ESH o« pPvROK| L13 - PM DSW PWRGD o
e e PPAVE SUS SMC_SUSACK: NO 7 12 50 10 [y PM_PCH_SYS PWROK AT Jovs pura 5 e POl E WAKE L . .
70 67 66 64 17 15 14 13 11 1 | PD- De D—u— = E VWARE L mjea 72 77 1
R128%/H e - PMPCH PYRK. P10 foveox zY A g PMOKRNL Iféozr(og
3 AB7 5
uz e e - PMPCH PURK g 7 japvix 2% s omariomon[ g LPC PVRDW L o = - o
NO STUFF ? moo - PMMEMPVRED g 19 opggpurc SSHRH e PM CLK32K SUSCLK R gory - ?
1 1 J2 "
Rlzl%i R121%7K neommPMRSVMRST L g  JZRswRST S ss /B3 g PMSLP S5 L i L
505 504 13 PCH SUSWARN L &> [SUSWARN / SUSPVRNACK/ GPI 080
1/ 20W 1/ 20W < - SLP_S4* MD_‘M@ 12 21 34 38 41 67 69 72
201, 201, 77 41 18 12 PM TN _L KLJPWRBTN: (1 PU) sip s3+ WAL PM SLP S3 L
> D—=p— M OLE O9 L gy izziaer 72
E6
2 n ADAPTER EN - ARG RS Bt SP AL g TP PMSLP AL
a5 a1 50 12 ry—PM BATLOW L - BATLOW / GPI 072 SLP_sus* F1 PM SLP SUS L e
PCH R _L - PR PVEYNGHLAY3 PM_SYNC oD -
TP_PCH SLP_ SO L 510 fTP21 sLp LA & TP PCH SLP LAN L
TP_PCH SLP WAN L o, D2 |SLp_W.AN/ GPI CR9
OV T_TABLE
T45
NCx \VGA_BLUE Ul1100
U4 LYNXPO NT
NCWVGLGREEN B! LE
NCx———VGA_RED FCBGA
(5 oF 11) DDPB CTRLCLK R40 DP_TBTSNKO_DDC CLK [
M43 R39 DP_TBTSNKO DDC DATA 7
VGA DAC Di sabl ed per SB “C)Tsxi’g*&; (PREERCTREPAA SNKO *
DG vi. 0 (Tabl 12-18 X VP DDPC_CTRLCLK|_R35 DP_TBTSNK1 DDC CLK Y
v1.0 (Table 12-18). s k PREC-CTRLDATA 0 _qug DP_TBTSNK1 DDC DATA  :»
NCx VGA_HSYNC ( PL %
NCx—¥4 |vea_vsyne DDPD_CTRLCLK_WO HDM _DDC CLK 0 7172
PBBD qﬁg TA&“% 69 71 72
W0 Ipac | REF % ( Pt #
B9 lvea | RTN 7 DDPB_AUXN_H#S DP_TBTSNKO_AUXCH C N 257 75
— g DDPC_AUXN_K43 DP_TBTSNK1_Al N 25717
J42
7o @om—EDP_L G BKL_PWM N36 |epp BKLTCTL DDPD_AUXI o= NC DP | G D AUXCHN 7
H43 DP_TBTSNKO AUXCH C P
K36 % DDPB_AUXP] 28 71 75
7271 63 12 EDP_|1 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 oy NC DP 1G D AUXCHP
32020 3127258509 5 _PP3V3_S0O _ _ ka0
BRBESNEEEY R1260 10K 1 AAN 2 PCl _INTA L o 20 P RO DDPB_HPD) — $ $g$g“§g :llzg 28 71
R1I261 10K 1/\/\/\/2 5% IT720W MF 20T by | NTB L 120 Ree* DDPC_HPD) 5o 28 71
RI262 10K 1 5 5% T20W W 20T poy | NTC L > k7o rer DDPD_HP! ¢—HDM _HPD 20 60 71 72
R1263 10K 1/\/\/\/2 5% IT720W MF 20T by | NTD L o ™05 ro
PP3V3_S5 Bsumpaneae MW o e PIRGE/GPI 2l GL7 o  SDCONN_OC L am
PP3V3_S0 HpnmsnsBEE o ENET_LOW PVWR_PCH AL2 |epi 080 PIR/cPicel F17 o, AUD | P_PERI PHERAL DET ~m:n
T R 1 o-AUD_L PHS SW TCH EN PCH g B13 Iopi cs2 PIRG /PO M5 o TBT PMRREQL ¢es
RI239 3.0K inppn2 o PMPWRBIN L i 1 om BT_PVRRST L - CZlePios 2 PIRGT/GPICE M5 g AUDI2CINT L mun
R1240 10K - L PM BATLOW L
A AV T T wam e TP_PCH STRP_BBS1 CLO lepi 51 (1PY) PVEFADIO o NC PGl PME L 7
R1291 10K 1,\/\/\/2 PM CLKRUN L 12 41 TP_PCH STRP _ESI L AlO [Pl B3
— 5% 1/20W MW 201 AL6 [ Y11
R1216 10K LAAA 21 s5w o ENET_LON PWR_PCH o o pm—PCH STRP_TOPBLK SWP L gu 0 IePI 85 || 1) pupokera RST#) PLTRSTO!  p PLT RESET L mnwoar
R1217 100K LAANZ o AUD_| PHS SW TCH EN PCH ., ,,
RI218 T0K 1\\A2 Z ﬁm ;/"FF ;gi BT_PWRRST_L -
10K 2 SDCONI 127
R1230 1/\/\/\/ 5% 1720W WMF 20T N_OC L
NO STUFF Redundant to pull-up on audi o page
R1214 100K 1,\/\/\/2 AUD | P PERI PHERAL _DET ., -
R1I231 10K 1 2 O% TT20W M 20T TRT pWR REQ L 12 20
/\/\/\/ 5% 17 20W M- 20T
NO STUFF Redundant to pull-up on audi o page
R1233 10K 1,\/\/\/2 T OW—FF—20T AUD |1 2C I NT_L 127
R1225 1K . 2 PCl E_ WAKE L 1234 36 72 77
. /\/\/\/ 5% 1/20W M 201
R1224 100K » 1 PM SLP_S3_L 1221 41 07 72
R12271 100K 2m1 S 2OWT M 20T pM SILP S4 L 12 21 38 38 41 67 69 72
R1222 100K ZANAA S% 1720w W 201 pN g p S5 L 12 a1 67
R1223 100K ZANAL 5% 1720w W 201 p\pglp SUS L 12 45 66 67
5% 1/20W M 01
l R1281 100K » 1 EDP | G BKL_ON 1263 71 72
| R1284 100K QW\/W% 5% 1720W W 201 Epp | G PANEL_PWR 12687172
5% 1/20W M 01

11 12 13 15 17 19 52 64 67 69
70 72

11 15 19 70

SYNC MASTER=J15 REFERENCE

SYNC DATE=12/18/ 201

TTLE

PCH DM / FDI / PM GEX/ PCl

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 | T

IV ALL RI GHTS RESERVED

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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OM T_TABLE USB Port Assignnments:
ULTO0  ~ yspanol B37 USB_EXTA_N o e
LYNXPI?_ENT usezpol D37 USB EXTA P - 76 Ext A (LS/ FS/HS)
FCBGA A38 EXT
USB2NL NC _USB CN 73 76
USB3 Port Assignments: (9 oF 11) useor1[ C3B g g NC USB EXTCP S Ext C (LS/FS/HS)
» _NC_USB3_SPARE_D2RN AVBL IbERNL_USB3RNS UsB2N2| A36 NC USB SDN a1
Unused » _NC USB3_SPARE D2RP 131 IPERP1_USB3RP3 UsB2p2| 36 NC_USB_SDP e Reserved: SD (HS)
u
7 NC USB3_SPARE R2D CN o, BES2 lperng useaThe Use2Ng| A34 NC USB_W.ANN 1 o
» _NC_USB3_SPARE_R2D_CP -2 [PETP1_USB3TP3 use2p3| 34 - NC USB WANP . Reserved: WFi (HS)
PCl e/ USB3 Port Assi gnments: use2na| B33 NC USB 4N
S — USB3_SD D2R N AT31 |oepne_ USBIRM use2pa D33 8 NC USB 4P Unused
SD Card Reader 77 72 69 20 MPERPZ?US%WA uss2ns|_F31 NC USB PSOCN
(& Ethernet if combo) S USB3_SD_R2D C N BDS3 |oernp USBSTNA Uspops| G3L NG _USB_PSOCP » Reserved: PSOC (Legacy Trackpad)
77 72 69 20 USB3_SD R2D C P BB33 [ — e e ———
@SB3 _SD RRD C P~ o 5995 IPETP2 USB3TP4 K3
) use2ne| K31 NC USB_6N 75 76
PCle Port Assignnents: uss2ps| L31 NC_USB_6P e Unused
naumm—PCE AP D2RIN g AWS ey -
70 PCl E_AP_D2R P AY33 |perps usB2N7| 29 NC USB_7N e
Ai r Por uss2p7| 29 NC _USB_7P 776 Unused
ort 77 3a PCl E_AP D N BE34 |beTng T —y e ————————
77 34 PCILE AP R2D C P BC34 |petp3 USBZWA&_“M@ 69 72 76
& USB2PS] 32 gy USB EXTB P G = 72 1o Ext B (LS/ FS/ HS)
A30 NC USB_EXTDN
o PCl E_CAVERA D2R N AT33 |oers USB2NY e
7w m_PCLE CAVERA D2R P o ARG3 Joeppy use2ro| 0 g g NC USB EXTDP = Ext D (LS/FS/ HS)
Caner a B29 TP_USB_CANVERAN
7 PCl E_ CAMERA R2D C N BE36 |peThg USB2N10 )
 + qom_PCIE_CAVERA_R2D C P BC36 |perpa usB2P10| D29 g g TP USB CANVERAP Reserved: Canera
usB2N11| A28 B BT N s 76
7 PCl E D _D2RN<0> AVB6 |bERNS USBZPllCZB_“ME 34 76 BT
SSD (Gumnsti ck) » NG _PCIE_SSD_D2RP<0> > AV36 |peRps use2N12| 26 NC USB | RN e
(ngeeoom » 5 NC PCIE SSD R2D CN<O> BOB7 Joerys UsB2P12] P20 gy NC USBIRP v IR
- w
O PCle switch if TBT/ SSD 7 @WPHPS C‘ @ uss2n13|_F24 USB_TPAD N 20 72 76 T kpad
g (UISEDP13 @4 gup— USB TPAD P G w2 rackpas
" NC PCl E_SSD D2RN<1> AY38 |oepne - USB3 Port Assignnents:
SSD (Gunsti ck) » o NC PCIE SSD D2RP<1> o AW loppog usB3RN1L ARZD USB3 EXTA D2R N -
Lane 1 UsB3RpP1| AP26 USB3_EXTA _D2R P % 76
(PCl e-onl y) n NG gC:E SSg mg CN<1> e useaTni[ BE24 o USB3 EXTA R2D C N gm s 7 Ext A (SS)
O PCle switch if TBT/SSD " =1l> PETPE useaTP1| BD23 B3_EXTA_R2D C P w6 16
USB3RN2|_AV26 B3_EXTB_D2R_N 69 72 76
n NC PCl E_SSD D2RN<2> AT40 |oern7 usB3Rp2| AV26 USB3 EXTB D2R P v 72 76
SSD (Gunsti ck) " D NC PCl E_SSD D2RP<2> > AT39 |berp7 usBaTNe| BD25 USB3 EXTB R2D C N w0 70 Ext B (SS)
I(_I?’gleezonl ) " NC_PClE_SSD_R2D_CN<2> BE40 |peny useaTPz| BC24 g  USB3 EXTB R2D C P o0 v
- y
O PCle switch i f TBT/ SSD n O NC PCl E SSD R2D CP<2> ¢ BC40 [oeTp7 USB3RNS|_AV29 NC USB3 EXTC D2RN .
UsB3RPs|_AV29 NC USB3_EXTC D2RP 73 76
NC PCI E_SSD D2RN<3> ANG8 usB3TNS| BE26 NC USB3 EXTC R2D - Ext C (S9)
i - PERS UssaTPs| BC26 NC_USB3_EXTC_R2D
Easge(gunst i ck) » > NC PCI E_SSD_D2RP<3> o B9 lpERPS e
71 PClI E_SSD_R2D > BD42 uss3RNG| AR o, NC USB3 EXTD D2RN ey va 7
(PCl e-onl y) PETNS AP29 NC_USB3_EXTD D2
H ; 7 NC PCI E_SSD R2D CP<3> BD41 USB3RP6 RP 276
@ NG POE SSD R2D CP<3> o, BD4
O PCle swtch if TBT/ SSD PETPS UsB3TNG|_BD27 EXTD R2D o Ext D (SS)
usB3TPe| BE28 NC _USB3_EXTD_R2D 1576
USBRBI AS* |24 s PCH USB RBI AS
userel as| K26 | PLACE_NEAR=U1100. K24: 11. 4mm
1
P24 M3 o Nc 2R%%70
P23 L33 5 N ow
70 69 67 64 52 10 17 15 12 33 _PP1VS_SO b3 5201
Q0% / GPl 069, XDP_DAO_USB_EXTA OC L 1318
| oc1+/ apl osol VL e—XDP_DAl USB EXTC OC L am = e
1R1300 BESO lpai E_I REF ac2*/ aPl oa1| U2 XDP D_PWR_EN 1 =
7. BK oca+/ apl oaz| PL XDP_DA3_CAMERA PWR EN 1
190 NC@TPH ocar/cPloasl M o, XDP DBO _USB EXTB OC L am i
v NCEE2D_[TPs ocs*/ Gl oo 1L XDP_DB1_USB _EXTD OC L 1 18
22%%p ACE NEAR=U1100. BD29: 12. 7mm oos*/ GPl oLo| N2 XDP_DB2_SD_PWR_EN e
PCH PCI E_RCOMVP BD29 |ogy g_RoOWP ocricPlo M o  XDP DB3 SDCONN STATE CHANGE L rmis e
OM T_TABLE
o LPC_AD<0> R1340 33 2 LPC AD R<0> A20 |} Ao 11 * N7 g P
7D R RI341 33 Vs 5% Tzow Che D ol S0 2:23 LYUNXPgol\rr SMBALERT*/ GPI OL1] CH _SVBALERT L 1
7 nCEy LPC AD<2> R1342 33 1,\/\/\/' , 5% I720W M 20T | pc AD R<2> - LA (1 PY) MOBI LE swecLk| R0 - SMBUS PCH CLK DT 16 44 00 71 72 77
7 aggryLPC_AD<3> R1343 33 LAANZ 5% 1720W M 201 | bc AD R<3> = LADS (1 PU) (3F$61Al) sveDATA| UL1 P DATA 16 48 60 71 72 77
5% 17Z20W
maqpLPCFRAVE L RI344 33 1,52 LPC FRAME R L B21 L FravE* SMLOALERT*/ Pl 0s0| N8 PCH SMLOALERT L .,
5% 17Z20W g T ———— e e
T Tt qucele st eotegl o
peava_sus T e R (RE | swooaTA T qmg SM_PCH 0 DATA o
ngﬁ gsus b 17 13 1415 17 50 64 66 67 “raD hand SERIRQ SM_1ALERT*/ PCHHOT* / GPI O74| 0 - PCH SMLIALERT L .,
20 21 a4 a5 47 66 69 70 72
PP3V3_S3RS0_CAMERA s 4770 sM.1cLK/ GPl o8] K8 SML_PCH 1 _CLK a7
PP3V3_S0 A8BEEpnensn SM.IDATA GPI O75| NI g, SM. PCH 1 DATA ey
77 50 SPI_CLK R AJ11l
R1350 10K 1 2 o @2 R R e ———SPI_CQK
ool ok L rzom ——o—LPC SERI RQ 1 a e SPl CSO R L A7 lspr csor (1pU) x (1PUIPD) L aK APl o g NC CLINK CLK
— 5% 17 20W MF 20T TBI_PVR EN PCH 20 TP_SPI _CS1_L AL7]sPl_cs1* (1 PY) 3 (1PU1PD) CL_DATALAPI0 o g NC CLINK DATA &
3 —_— =" -
R1360 10K 1 2 XDP_DAO_USB_EXTA OC L 1o © o ReTe LAF? NC OLI NK RESET L
RI361 10K 1 2 Z ﬁm ;/"*F ;gi XDP_DA1_USB_EXTC OC L e TP _SPl_CS2 L o MI0dsp_csor (1P § _RST' T NG CLINK RESET L -
:_.\E g% igi 1 i T W —OT giBE;X\RPEN 1866 7 soeEry—SPL_MOSI_R o= "L |sPi_nosi (1PD) BA4S SYNC _VASTER=J 15 REFERENCE SYNC DATE=12/ 18/ 201
R13 0 10K 1 5 5% T/20W W 20T ypp DRQ YJ?BEEXTB o L e 77 50 SPI _M SO A Ispi_Mso (1PY Tplmm e
] 3 i o @SR MS0 g ——isP1 P2 NC PCH PCI - E/ USB
«__\:%% igi 1 2 T 2OV 20T X 0P DB1_USB EXTD OC L 1o w1 SPI_I O<2> A4 lsp 12 (1py TPaL I3 NG -
3 i3 7750 B e gpp———SP! BE4 " P
A 2 T SD_PWR_EN 10 00 72 TP3 NG iiasemner:
R1369 10K 1 2 iuﬂ 1jiga W 20T XDp DB3_SDOONN STATE CHANGE L .o o 7 50 13¢grySPl_| O<3> o2 sPI 18 (1PY TD_I REF|_AY4 PCH TD | REF d} Appl e I nc. SCH_NUM>
R1392 1K 1 2 _ SPI _| O<2> 1350 77 * =
R1393 1K 1 2 : i; jm zt jﬁi SPI_| O<3> 5 w01 8Rlz3K80 NOTI CE OF PROPRI ETARY PROPERTY:
R1353 10K 1 2 PCH SMBALERT L 1% THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
R1I354 10K 1 5 5% LTT20W W 20T pcH SMLOALERT L ’: Q;Liow R FOSESER AGRERS 6 THE FOLLOW NG
3 1] B I TO MAINT, S DOCUME
RI355 10K 1 2 e N ovl PCH SMLIALERT L N |1 TO M NTAIN TH S DOCUNENT | N OVl DENOE 13 OF 118
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED
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7

6

Pul | -up/ down on chi pset support

page (depends on TBT controller)

Fal con Ridge: TBT_CI O PLUG EVENT_L, requires pull-up (SO), no isolation necessary. OM T_TABLE
Cactus Ridge: TBT_Cl O PLUG EVENT, requires pull-down & isolation. wogmIBI CIOPLUGEVENT L g AT8 Isvsusys/cPl oo LYUN%<]|580Nr
F13
n o e PWPVE L - TACHL/ GPI Ot oA PP1V05_S0 1o 15 47 18 42 02 67 70 72
7 1 ry— DPMUX_UC | RO - 214 ITACe/ cPI 06 (6 OF 11) BDW SPRT
'R1457
a1 T SMC _RUNTI ME SCI _L - GIS |tacHs/ aPl O7 1K
1 qop—XDP_FQO_HDD PWR EN @— " [GPICGB (I PURSVRST#) iow
71 oy WOL_EN 3 LAN PHY_PUR CTRU/ GPI 012 2402
o VEM VDD SEL 1V5 L ABLL |ep ars TP14| ANIO o)  PCH A20GATE .
Qe ———— NO STUFF
19 1 XDP_DDO_SSD PCIE_SEL_L AN2 SATBOELSP) S aacen) (1PD) PECI [ AYL gy PCH PECI R1470 43 1 2 __CPU PECI oz
[ — ? > ‘\/\/\/—MW—®Q D
7 1@y LPCPLUS GPI O - 4 ITACHO GPI oL7 ROl N |ATS PCH RCI N L .
w1+ g JTAG TBT_TVS PCH > lscav e 2 i R144
g AV3
. TBT GSX B DI R - "0 o z P & PCH PROCPVRGD 0 0 1 2 _CPU T\ARGD 61075
P KE. L RLL |epi o7 (1 PU- DeepSx) 6 THRVIR P VL gy o2 PM THRMIRIP_L_R R1456 390 1 2 _PM THRMIRI P_L a2 s
AD11 P 1550
2 | ATE M L GPI O28 PLTRST_PROC AU CPU RESET L . CRW _SPRT
2 TBT_POC_RESET_L AN6 |opy a4 ) p————
o N10
o oy XDP_FCL_GPU_GOOD P leP a5/ - & VS
1510 g XDP_DC2_ODD PWR EN L - T3 IsATAZGRY GPLOB6
. «DP DC3 ITAG | SP TCK AKL |sxraacn! ot onr 2 PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTION
B ! e EEEEEEE——— (I PD-PLTRST#) AGL
mnnBIENARY PP3V3 SO w1 > JTAG 1 SP_TDO > T7 |5 00y Pl co8 e 117S0201 1 RES, MF, 1A MAX, 0. 0 CHM 5% 0201, BLACK R1456 BDW _SPRT
20 14 TAG | SP_TDI a AMB A4
RAMCFGO: H RAMCFGL: H  RAMCFG2: H RAMCFG3: H 0 @ JTAG | S| - SDATACUTO/ GPI 089 o
R1475'| |['R1474 R1473' |'R1472 71 m—FW PWR_EN_PCH "M ISDATACUTI/ GPI 48 B2
10K 10K 10K 10K NCE AK3 B44
1/ 28W ?é‘éow 1/ 28W 250w XDP_DDI_M.B RAMPGL -> SOTEEELST] SARascer) 545
201, 5201 201, 5201 72 50 10¢gry—SPI ROM USE_M.B - 12 lePi 87 BAL
- MLB_RAMCFG3 > 26 |TACH/ GPI 088 Bc1
g BD1
2 M.B RAMCF&2 L3 [TACHS! GPI 069 vss| [ B2
G13 BD44
e D 0 m—SD SEL_PCIE L USB H - TACHE G159 e
N RAMCE H15
- MB D TR 0% BE2
BE3
BOM GROUP BOM OPTI ONS BEA1 D1
BES El
RAMCFG_SLOT RAMCFG3: H, RAMCF&2: H, RAMCFGL: H, RAMCFQ0: H 5 | | vss E45
Systens with no chip-down nenory should pull all 4 RAMCFG GPI Gs hi gh. AS M
Systens wi th chi p-down nenory shoul d add pul | -downs on another page and set straps per software.

PESVE S5 grunpppeee
PP3V3_SUS 11 12 14 15 17 50 04 68 67 70
PP3V3_SO BEEEfsean
NOTE: GPI G0 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 140
R o' 10K 1 2 5% 17 20W NF 20T w_ EN
R1489 10K LAANZ 5% 1720W M 201 \EM VDD SEL 1V5_L o
RIZ95 100K 2 \ap/L o 720w M 20T xpPp DDO_SSD PCIE SEL L 444
R1490 100K LAAAZ S9% 17 Z0W LPCPLUS_GPI O 1
R1412 10K ZAANL 5% 1720W W 201 3TAG TBT TMS PCH 1420
R1I492 10K LAAAZ 5% T7Z0W M- 201 TpT GpsSx BIDIR 1
RIZ9TTOK 1\ Ap2 o 220w V20T SME WAKE SCI_ L o
R1498 10K EAAAL 5% 1720W M 201 ¥pp DC2 ODD PWR EN L 4, 4
RIZ13 TOK 2 \ap 1 o 120w W 20T 5TAG | SP_TCK 10 20
RIZB6 TOK 1, \p/2 o 720w M 20T 3TAG | SP_TDO 1420
RIA99 10K 1, \p72 5% 1720W M 201 3TAG | SP_TDI 14 20
RIA84 10K 1\ /\n72 o0 T720W W 20Ty PWR_EN_PCH o
R1493 100K LAANZ 5% 1720W M 201 op| oM USE MLB 1450 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

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

"7 PCH GPI O M SC/ NCTF

d} Appl e I nc.
®

SCH_NUM>
NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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 35 10 10 _PPLVO5_S0 (7 o 1)
VCC: 1.312 A Max, 130nmA ldle Y26 VCCADACL_5| P45 CKPLUS_WAI VE=Pwr Ter m2Gnd
AN24 |E‘_3 vss| P43 VGA DAC Di sabl ed per SB
AA26 DG v1.0 (Table 12-18).
AD20 VCCADACBG3_3| MBL CKPLUS_WAI VE=Pwr Ter n2Gnd
AD22
Yo — = PP1V5_S0 1112 13 15 17 19 52 64 67 69
AD26 VCCVRM _BB44 VCCVRM 183mA Max, 68mA ldle D
D28 5 PP1V05_S0 10 14 15 17 18 42 62 67 70 72
~E1s 1 | vee z AN34 VCCl O 3629mA Max, 264mA Idle
2520 vea of | ANBs
= PP3V3_SO Bifdilnnes
AE24 g R30 VCC3_3: 133mA Max, 3nA Idle
AE26 vees_3(| Rraz
AGL8 E
AG20 vi2
A2 DepPsus1| 12 o N
e PP3V3_SUS 1112 33 10 15 17 50 04 05 67
AJ30 .
PLACE_NEAR=R1550. 1: 2. 54nm Rg_sl?o PLACE_NEAR=U1100. U14: 2. 54nm VOCSUS3 3( @ VCCSL)SS_:; 261m ’\/BX' 6m 1 dle
PPVOUT S5 _PCH DCPSUSBYP 1 PPVOUT S5 PCH DCPSUSBYP_R U4 |pcpsuseyp -
. mm % . mm .
C1550 . RECK, W BTHEG: 2 im b NESRWDIFED. 2 fm  Powered in DeepSx o 126\
At g pepsus3( [ AI28 E:NC
G;ggf PP1V05_S0 10 14 15 17 18 42 62 67 70 72
CeRw 2 vea o AK20 [ vcar o 3629mA Max, 264nmA Idle
PP1V5_S0 1132 13 15 17 19 52 64 07 6
L AK26 4 VCCVRM 183mA Max, 68mA Idle
veovRM( | AK28 T
PP1V5_S0 1133 33 15 17 10 52 04 67 60
z VCoVRM_BE22 [ vccvRM  183mA Max, 68mA Idle
o
72 70 67 62 42 18 17 15 14 10 _PPLVO5_ SO o Vo o AKL8
VCCASW  670mA Max, 34mA Idle e - PP1V5_S0 T
B2 < VOCVRM ANLL " vccvRM  183mA Max, 68mA Idle C
p
u24
Vis % vcal AK22
V20 Vi
V22 AML8
V24 AMRO
Y18 E AMR2
Y20 % vCal AP22
Y22 s AR22
AA18 AT22
OM T_TABLE
U1100 e
LYNXPOI NT
MOBI LE
FCBGA
o 00 61 50 17 15 14 15 12 3, _PPBV3_SUS (8 & 11) PP3V3_SUS iz g3 15 17 50 00 a0 o7
VCCSUS3_3: 261mA Max, 6mA ldle R24 R20 VCCSUS3_3: 261mA Max, 6mA ldle
R26 veesusa_3( [ re2
R28 VCCSUS3_3
26 vecpsws_3| AL6 PP3V3_S5 Bummwageaa
15 nA Max, 1mA Idle )
.“ﬂvss 8 DCPSST OUT SO PCH DCPSST BYPASS=U1100. AA14: : 6. 35mm
: PRI
72 70 67 62 42 18 17 15 14 10 _PPLVO5__S0O W5 |vcousBpPLL = AE14 1 C1580
2?mA Max, ??mA Idle & vocs 3[ AF12 PP3V3_S0 R RIS B P 1UF
Bl RETER _PP3V3 SO L24 |vces_3 ([ Ac14 VCC3_3: 133mA Max, 3mA ldle =~ 7" ®®7 oo %é‘zM B
VCC3_3: 133mA Max, 3mA Idle © 402
2 10 o7 62 12 18 7 35 10 10 _PPIVO5_S0 w0 8 Voo o U6 PP1V05_S0 |
VCCl O 3629mA Max, 264mA Idle V28 ] VCCl O 3629mA Max, 264mA Idle -
V30 VvCCl O
Y30
g vocsusHpa| A26 PP1V5_S0 333 15 15 47 10 52 04 57 60
N5 Iocpsuss 10mA Max, 1A [dle
—_— vecsuss_s| ke PP3V3_SUS 112 5 10 15 17 50 04 55 o7
: , PPVRT H 1wz 1070
ot oo 3y PPLVE_SO 224 v . vocrrd 20 VCCSUS3_3: 261mA Max, 6mA Idle
VCCVRM 183mA Max, 68mA |dle
., _PP1V05_S0 _PCH VCC CLK F AP45 |\oe E 6UA Max (3.0V, room tenperature)
22mA Max, 27mA I dle ro BYPASS=UL100. PL4: : 6. 35mm Cl1533: C%S%% | | Giss1 -
[ 77 DCPI 6 OUT DCP! = - P14::6. . f— e
vt o7 6242 10 27 15 20 10 _PP1VO5_$0 va2 \eoak Fre( [P R s BT R T %
VCCCLK: 306mA Max, 89mA Idle —— NeEKVhEYH=0- 2 mm el 2 cEi 2 2 ceRm
527270 08 6768 55 PP3V3 SO ! 29 : 1 8:11%'9:0 202 202 402
PR REY . NPASSEULLOO. 65 6. 35mm
VCCCLK3_3: 55mA Max, 11mA Idle L20 > AJ12 PP1V05_S0 10 14 15 17 18 42 62 67 70 72 9% . 50 A0 %5
o & v_PrRoG 1 O [ A4 | 4mA Max, 2mA Idle T o=l L evpass=11108/%67 Sham
Vo6 | | vecoLka_3 1
w2 315 vocspy | ADL2 PP3V3_SUS 33 12 13 10 15 17 50 04 05 67
Va2 s 22mA Max, 1mA ldle
§ NOTE: Pin name is VCC but reallyis3.3V
7270 67 62 42 18 17 15 10 10 _PP1VO5_S0 AD34 P18 PP3V3_S0 SIS T A
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 18 42 62 67 70 72 PCH Power
\,ww[ VCCASW 670mA Max, 34mA |dle TR
7270 67 62 42 18 17 15 14 10 _PP1VO5_S0 AD35 R18 PP1V05_S0 10 14 15 17 18 42 62 67 70 72 Appl e Inc SCH NUM>
VCCCLK VCCASW 670mA Max, 34mA ldle p . v
72 70 67 62 42 18 17 15 14 10 _PPLVO5 SO AG30 ® <E4 LABEL >
. AG32 -
VOCCLK: 306mA Max, 89mA I dle v A0 PPIVE SO NOTI CE OF PROPRI ETARY PROPERTY:
AD36 g - % %g 1947 19 92 64 67 69 THE | NFORMATI ON CONTAI NED HEREI N IS THE
AE30 % AK30 ggg[éﬁRMSO 183mA Max, 68mA | dl eﬁﬁ 67 68 70 72 82 TﬁgppbggssmpigggngTpr FCLLCMII\G
AE32 £ vocs_3([Aks2 VCC3_3: 133mA Max, 3mA Idie 0 mEHER | RO TO REPRODUCE R OCPY 1T 15 OF 118
- ’ 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
Current data from LPT EDS (doc #486708, Rev 1.0). T R e o
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SYNC MASTER=J15 REFERENCE

SYNC DATE=12/18/ 201

TTILE

PCH Grounds

OM T_TABLE
AL34 U110o0 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
ANAO 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 U6
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
AALE U100 B19
AA20 LYNXPO NT B23
AA22 N%GLAE B27
AA28 (11 OF 11) B31
AL Vss B35
AB12 B39
AB34 B7
AB38 BA40
AB8 BD11
AC2 BD15
ACA4 BD19
AD14 AY36
AD16 AT43
AD18 BD31
AD30 BD35
AD32 BD39
AD40 BD7
ADG D25
AD8 AV7
AE16 F15
AE28 F20
AF38 F29
AFg | | 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.
®

TTRTE—
<SCH_NUM-| D
<E4LABEL>

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

| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE
11 NOT TO REPRODUCE OR 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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4 3

Current

PCH VCCDSWB_3 BYPASS
(PCH 3.3V DSW PWR)
PP3V3_S5

613432 3121 19 18 15 14 12

crg0:|
;:
\7’
BYPASS=U1100. A16: : 6. I
PCH VCCSPI BYPASS
(PCH 3.3V SPI PWR)
PP3V3_SUS

67 66 64 50 17 15 14 13 12 11

C170

BYPASS=U1100. AD12:

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND PWR)

PP3V3_SUS
°/
oi 2
402
BYPASS=U1100. R20: : 6. 35mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND USB PVR)
PP3V3_SUS

67 66 64 50 17 15 14 13 12 11

67 66 64 50 17 15 14 13 12 11

C17061
0. 1UF

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

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND RTC PVR)

PP3V3_SUS
C17081
1

b,

&Léx’ 2
402

BYPASS=U1100. K8: : 6. 35mnm

67 66 64 50 17 15 14 13 12 11

PCH VCCSUSHDA BYPASS
(PCH 3.3V/ 1.5V HDA PWR)
o 67 61 52 19 17 15 13 33 3 -PPLVE_SO

C1710i
0.

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

PCH VCCCLK3_3 BYPASS
(PCH 3.3V CLK PWR)

el EEEY ey PP3VE SO

9 20 19 1 3
52 51 29 48 1 5 a

C1723

1) o

C1720iC1721 il C17221
1 1UF - 1UF

S B R s

1

BYPASS=U1100. g%SASg—U?rlnﬂb ‘%\2{9 g_

PCH VCC3_3 BYPASS
(PCH 3.3V HVCMOS PWR)

o 22 1270 98 01 0 55 PP3V3_SO
9 38 28 27 36 23 43 3

DT 180, 1B Re5 8238 o2 - 6. 35

Cl7261
0.1UF

otz

402

BYPASS=U1100. R30: : 6. 35mm

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

7129093 8 55 _PP3V3 SO
C1728

gﬁw

BYPASS=U1100. AE14: : 6. 35mm

PCH VCC3_3 BYPASS
(PCH 3.3V USB2 PWR)

o 22 1270 98 01 05 55 PP3V3_SO
9 38 28 27 36 23 43 3

C1730
0. 1UF

1

‘ci%’z

402

BYPASS=U1100. L24: : 6. 35mm

PCH VCC3_3 BYPASS
(PCH 3.3V THERVAL PWR)

o 22 1270 98 91 0 55 PP3V3_S0O
9 38 28 27 36 23 43 3

Cl732
0. 1UF

1

o2

402

BYPASS=U1100. AK30: : 6. 35mm

PCH VCC BYPASS
(PCH 3.3V FUSE PWR)

sz PP3VE SO
R
C1 7134

402

10%
eéé.,m
BYPASS=U1100. P18: : 6. 35mm

PCH VCCVRM BYPASS
(PCH 1.5V VCCVRM PWR)

|

w0 o7 o8 52 19 17 15 15 33 33 -PPLVE_SO
183mA Max, 68mA Idle
o 67 60 2 10 17 15 13 33 33 [PPLVE = |
w0 o7 o8 52 19 17 15 15 35 33 [PPLVE_SO =
w0 o7 o8 52 19 17 15 15 43 33 _PPLV5_SO —_
w0 o7 o8 52 19 17 15 15 33 33 PPLV5_SO —
w0 o7 o8 52 19 17 15 15 43 33 PPLVE_SO =
w0 o7 o8 52 19 17 15 15 43 33 [PPLV5_SO —_
w0 o7 o8 52 19 17 15 15 33 33 ~PPLVE_SO —
C17401
10}2’5 -
6>< 2
6
BYPASS=U1100. AF34: : 12. 7nm

PCH VCCASW BYPASS
(PCH 1. 05V ME CORE PWR)

72 70 67 62 42 18 17 15 14 10 _PP1VO5_SO

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

1C1751 LC1752
o i

%ﬁ/
5

670mMA Max, 34mA Idle
Ci7s0 |t
ey %ﬁ/
X5R- CERgL% EQM
PLA%B%E“‘*%%%%%"@&%”"&W

\CE_NEAR=U1100. V20: 2. 54nm _l

]
PCH VCC BYPASS Not docunent ed in EDS!

(PCH 1. 05V CORE PWR)

Cl 551
=
-

1 C1756

o]
ouuoC
IS

1 C1757

C1758
oy

TTe Taw Th

BYP; =UL1 12.
ASBS U1100. 1%%)

VPASS=UL Q%Ass_uffw SOBRQs:

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

81 756™MAe18: : 6. 35

C17601 Cl761
10

4778 -

1C1762

i

N

b

C1763 LC1764

T%ﬁ«w

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

6. 35
BYPASS—Ull
PCH VOCUSBPLL BYPASS s0ER85-81 756 Ams: 6. 35mn Fg& v?cglé\K/ gégiAgg .
(PCH 1.05V USB2 PLL PWR) PP1VOE S0
72 70 67 62 42 18 17 15 14 10 _PP1VO5_SO 7270 07 62 42 10 17 29 14 20
C17179i C17763| C1777+
(s ST T
BYPASS=U1100. U35: : 6. 35mm 0 0
= BYPASS=U1100 ) . '
PCH VOQ O BYPASS 5 0bR85:61 766 "Acz0: < 6. 3sm |
(PCH 1.05V FDI PWR) =
72 70 67 62 42 18 17 15 14 10 _PP1VO5_SO PCH VCCCLK BYPASS
(PCH 1.05V DI FFCLK PWR)
C17721 72 70 67 62 42 18 17 15 14 10 _PP1VO5_SO
1UF
géé:gz Cc1778 i
0, 1 |°:
BYPASS=U1100. AN34: : 6. 35nm 8% \7) 2
= 0,
PCH VCCI O BYPASS BYPASS=U1100. AD35: : 6. 35nm
(PCH 1.05V USB2 PWR) =
72 70 67 62 42 18 17 15 14 10 _PP1VO5_S0O PCH VCCCLK BYPASS
(PCH 1.05V DI FFCLK135 PWR)
Cl774 72 70 67 62 42 18 17 15 14 10 _PP1VO5_SO
ST curgo |
BYPASS=U1100. U30: : 6. 35mm gé%z
= 702
PCH V_PRCC_| O BYPASS BYPASS=U1100. AD34: : 6. 35rm
(PCH 1.05V CPU |/ F PWR) =
72 70 67 62 42 18 17 15 14 10 _PP1VO5_SO PCH VCCCLK BYPASS
(PCH 1.05V SSC PWR)
72 70 67 62 42 18 17 15 14 10 _PP1VO5_SO
Cl17851 1C1786 1C1787
1@5 - (f? - ? ot UF C17821
& ¥ 8\/’ S 109 1E
4 G65M o \/’T
402
BYP; (0] 2 7
AE%P%]S %1%]08‘%%5-[%[;%80. AJ12:: 6. 35mm L BYPASSSULL00. AASO: : 6. 35mn7
CRI TI CAL
OM T_TABLE PCH CLK VCC BYPASS
(PCH 1.05V CLK PLL PWR)
12 70 67 62 42 18 17 15 14 10 _PP1VO5_S0 RlZQO 4. 7UH 170NMA- 0. 3210HM PPV05 S0 PCH VCC CLK_F
\ i M
2?mA Max, ??mA ldle 2 V05 S0 _PCH VOC OLK R Al VTR WEY
FobF NO_STUFF
C17901 1C1791
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 12}2’% iggf
113S0022 1 | RES FF, 0 OHV (0200HM MAX) , 2A, 0603 L1790 Bk 2 2 X5k

BYPAVRALLER 105" Arab?: 6785

SYNC MASTER=J15 REFERENCE

15

SYNC DATE=12/18/ 201

TTILE

PCH DECOUPLI| NG

d} Appl e I nc.
®

TR E—
| <SCH_NUM>| D
<E4LABEL>

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T

IV ALL RI GHTS RESERVED

NOTI CE OF PROPRI ETARY PROPERTY:

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

17 OF 118
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Extra BPM Test poi nts wwies PPV 0o so cu - Merged (CPU PCH) M cro2- XDP 207 62 4210 17 15 10 10 _PPLVO5_SO
CRI TI CAL NOTE: This is not the standard XDP pi nout. XDP
XDP_BPM L<2>; TP1802 XDP_CONN Use with 921-0133 Adapter Flex to 7572 10 s XDP_CPU_TDO R1820 51 1,,, 2 S
XDP BPM L<3> I7-F8 72 70 67 62 42 18 17 15 14 10 __PP1VO5_S0O J1800 support chi pset debug. AR VRS- esmm «DP °
oD 3 TP1803 DF40RG- GODP- 0. 4V XDP_CPU_TCK R1823 51 » 1
- 1 ST- 75 72 18 6 - -
e XDP_BPM L<4> TP1804 R1830 PLACE_NEAR=UO500. N64: 28nm  V V'V 506 I720W MF 201
TP-P6 150 62 /7 61
s D XDP_BPM L<5> I 59 U XDP
XOP_BPN <62 o o0 i | AR OMRRLGERIBAL Ll s oo
755@___J_@6TP1806 5402 ool = = —Wb3T Z8nm 5% 17 20W NMF 20T
XDP_BPM L<7> 1~ XDP_CPU_PREQ L OBSEN_AQ -— 3 ot OBSEN (0 CPU CFG<17> ) ) =
75 6 m—@ 75 72 6, - - 6 75
B, TP1807 . Sg XDP_ CPU PRDY L CRSEN A1 -y gg 5 . CRSEN L CPU CFG<16> %S v TDI and TMS are terninated in CPU. D
> ——— -
ole;
o o CPU_CFG<0> OBSDATA_AQ —— 9002 o= OBSDATA_CO CPU_CFG<8> am: -
o oy CPU_CFGe1> OBSDATA_A1 — 5 06 g -— OBSDATA _C1 CPU_CFG<9> ame
s rmy—CPU_CFGe<2> OBSDATA_A2 -0 g g 15 i OBSDATA_C2 CPU_CFG<10> ame
772 o rmy—CPU_CFG<3> OBSDATA_A3 —— 80 01 i OBSDATA_C3 CPU_CFG<11> ame
20 19 T -
ole;
7« —XDP_BPM L<0> OBSEN B0 —— 20012 s OBSEN DO CPU _CFG<19> ame
. XDP_BPM L<1> OBSEN_B1 — 2 23 on OBSEN D1 CPU CFG<18> o
(ancs L =200 01— L <m
ole;
7 o rmy—CPU_CFGe4> OBSDATA_BO —— 22001 _omp OBSDATA_DO CPU_CFG<12> ame
56 CPU_CFG<5> OBSDATA _B1 PEDGEEE 29 OBSDATA_D1 CPU_CFG<13> -
(ncs = 0 O+ = <m
«DP s o oy CPU_CFG<6> OBSDATA B2 —— 310 0132 _omp OBSDATA D2 CPU_CFG<14> ame
e CPU PWRGD R1800 1K 1 B 7 o o CPU_CFG<7> OBSDATA B3 =30 025 omt OBSDATA_D3 CPU_CFG<15> ame
D" PrACE NEARED0500. F50: 2. 5amm —~ V V" 5517 20w — w201 38 § o137
XDP XDP_CPU_VCCST_PWRGD PWRGD/ HOOKQ - 0005130 o | TPCL K/ HOOKA NC
an PM TN_L R1802 0 1 2 _ XDP_CPU_PWRBTN_L HOOK1 10 014 gm | TPCL K#t/ HOOKS NC
PLACE_NEAR=US000. J3: 2. 54nm 5% 1/20W M- 0201 VCC_0BS_AB 24 o0 23 VCC_0BS_CD XDP
XDP s @m—CPU_PVR DEBUG HOOK2 00 0145 g RESET#/ HOOK6 XDP_CPURST L R1805 1K 1 2 _PLT RESET L 1220 2172
77w oy PM PCH SYS PWROK R1804 0 1app2 XDP_SYS_PWROK HOOK3 = d0017 DBR#/ HOOKZ XDP_DBRESET L 61078 N B R 500 %67 2. san
5% ITI8W M-TF 402 50 § o 49 NOTE: XDP_DBRESEF_E pul l ed-up to 3.3V on PCH Support Page
7772 1 60 aa 13Ey—SVBUS PCH DATA SDA —— 2001 o DO XDP_PCH_TDO am e
7772 7 o0 a0 15 [y SMBUS_PCH_CLK scL onglT D EER TRSTn XDP_TRST_L
72 18 11 o XDP_PCH_TCK TCK1 - 90015 o DI XDP_PCH TDI o e 72
7572 10 o @ XDP_CPU_TCK TCKQ - 900 - VG XDP_PCH_TMB oo o1 50 72 C
el 59 XDP_PRESENT#
ole; — CRI TI CAL
XDP XDP XDP XDP XDP 840
cgsloé 1 1|1Q%831 0%8109 E e 64/ 63 s C1801 s C1806 DVNSLOEVK: 7 .
'61 0/;— 5%5 . i SZ)Z éj _; oo” _; oo” XDP \?ETRssss 5
1
CERV BT 2%-2#\’ CERV BT 51850847 Sont oR Sont oR —I- x®
L 4 3T B XDP_CPU_TDO ame e v
XDP_CPU_PRESENT L CRI T CAL
840
DMN5LO6VK- 7 )
SOT563
XDP VER 5 G
P-3 p—
8T b XDP_CPUPCH TRST_L 16 72 5
| = T28mm VMAKE_BASE=TRUE
ORI TI CAL — XDP_CPUPCH TRST L 610 72 75
DMN5LO6VK- 7 s
. . XOP ER's [ B
PCH XDP Si gnal s T Non- XDP Si gnal s iy
o Al 10 R s) .
w» o XDP_DAO_USB_EXTA CC L R1890 s 1 2 USB_EXTA_OC L w“ CPU JTAG I sol ati on i g7 B XDP_CPU_TDI o
« m_XDP_DA2_SSD_PVR_EN RIB95 SHORT 1 \\a'2 SSD_PWR_EN oo 52 o PLACE_NERRETIS00. 557 28mm
1 rm—XDP_DA3_CAVERA _PVR_EN R1893 SHORT 1 2 NONE NONE NONE 201 CAVERA PWR_EN 70 67 65 63 62 50 55 40 37 33 PPEV_S0 CRI Tl CAL
1= oomXDP_DB0_USB_EXTB OC L R1894 SHORT 1 2 B_EXTB L o 3492 31 21 19 17 13 14 12 _PP3V3_S5 842
1 - XDP_DB2 SD PWR EN R1896 SHORT 1 Az 2 SD_PWR EN ooy e DVN5LO6VK- 7 ) B
s o XDP_DB3 SDCONN_STATE CHANGE L RI897 SHORT 1 ,a\A2 0 F "0 N 297 SDCONN_STATE CHANGE L ez XDP SeRE 5
+ o XDP_DCD_DP_AUXCH I SOL_L RI872 SHORT 1,pp2 o0 o o o DPAUXCHISOL L oy Cl18451 - ‘R1845 %
w0 _XDP_DC1_SATARDRVR _EN MAKE BASE-TRUE XDP_DCL_SATARDRVR EN prov . 0. 1Lé§ - VeC 25 g3 5 XDP_CPU TMB o e
0 10 XDP_DC2_0DD_PWR_EN L R — XDP_DC2_ODD_PVR EN L o 1 or Y, 2 L1845 v PLACE_REAREITE00. 57 28mm
,Am XDP_DC3_JTAG | SP_TCK RI%?% SHORT 1 A A 2 JTAG | SP_TCK oo 20 &56Y 501891 2201
1 m@ XDP_DDO_SSD PCI E_SEL_L RI876 SHORT 1 \a\'A72 NONE NONETNONE 20T oo pCl E SEL L am = 7 o750 a1 10 y—ALL_SYS PWRGD 2|A I'> 4 XDP_JTAG CPU ISOL_L
20 10 14 (00T} XDP_DD1_M.B_RAMCFGL MAKE _BASE=TRUE  — XDP_DD1_M.B_RAMCFGL 14 18 20 NCx—L| N NAL5 s NG 20 sa PP1VO5__SUS
0 XDP_DD2_ENETSD CLKREQ L “TRUE  — XDP_DD2_ENETSD CLKREQ e @D
n@@ XDP_DD3_AP_CLKREQ L Rjgfg SHORT 1 np 2 AP_CLKREQ L am = - o XDP
: : 2 101 XDP_PCH_TDO gﬁg) A AN
PCH XDP Si gnal |solation Notes: ° —NEARE e - q
- - XDP
' Qut put’ non-XDP signals require pulls. L 51 =
"Qut put’ PCH XDP signals require pulls. 2 M;Pmmmx%csn%—mm—z’\/wl 5% 7 20W MF 20T
XDP
R187x and R189x shoul d be placed where wn XOP_ PCH TN  RI862 51 _2napa 0
signal path needs to split between route = B ) s eemm XDP °
fromPCH to J1850 and path to non- XDP XDP PCH TCK R1866 51 » N
signal destination (to mninize stub). e = = AB3TZ8mm 5% 17 20W MF 20T
Unused PCH XDP Si gnal s =
L@ XDP_DA1_USB_EXTC OC L ™ TP1810
TP-P6
- @o--XlR DBLUSE EXID OC L lT’F',"__F;stPlSll SYNC VASTER=J15 NL.B SYNC DATE=10/ 31/ 201 A
gy XDP_ECO_HDD PWR EN > TP1812 T CPU & PCH XDP
TP-P6
@@ XDP_FCL_GPU_GOOD c» TP1813 i as cmn ez
d} Appl e I nc. SCH_NUM>
®
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 18 OF 118
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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PCH Reset Button

g B ENREEN PP3V3_S0

51 49 48 47 46 45 4.

75 18 6 12 41 72 77

402
S| LK_PART=SYS RESET

PCH PWROK Gener ati on

w1 4 93 30 30 35 10 PP3VA2_GBH

BEEE
L
BYPASS=U1950: : 5MM
H»BBERGNEYE _PP3V3_ SO 1 C1950 — PM PCH PWROK oo 2 1072 7 VCCST ( 1. 05V SO) PWRGED
51 49 48 47 46 45 44 35 33 an/ﬂlUF 1__ PM PO—' P\/\RO( 2 102
R1950¢ 2 1% NO STUFF WF: Do we need this? WE_BASESTRUE PP3V3 S5
2. 05§ 402 R194Z)1 20Rj_g48 panByReE o
%’{:Zlag‘é\; 7=4LVCZGJ8GT/ 505 1/ 200 27%w  CKPLUS_WAI VESUNCONNECTED_PI NS B%/]\_I—gglg—l
7 67 58 4110 (TR ALL SYS PWRGD i 8 _SOT833 02341:2 13’501 s 7ALVC2COBGT/ S505 0. 1UF; f—
(1950 __PM S0_PGocD sz SOT833 R1949 xor R 2
s m—CPUVR_PGOOD 2l s ) U19502__ SYS PVROK R 1 2 PM PCH SYS PVROK o 1z 10«1 72 77 6561
. 6, os PLACENEARCULIDO. ADT TR Mot 77 72 10 12 _PM_PCH PWROK 2|a 4 CPU_VCCST PWRGD o =
4 Vios™ 1ls
£ CKPLUS_WAI VE=UNCONNECTED_PI NS NC 5 |ne
=
G\D
42 41 30 20 (TR SMC_DELAYED PWRGD % a
NOTE: ALL_SYS PWRGD nust renain |ow until at
|l east 5ms after all rails are valid.

PCH 33VMHz C ocks

R1955

o o> LPC_CLK33M SMC R _ 1425 2 LPC CLK33M SNC
- ’ o 1/52D w

M-
20.

ooy a1 77

ISES

2

R1959

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

9
1/ 20W
2

(e}

ooy 1 77

27NE

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

If high, ME is disabled. This allows for full re-flashing of SPI ROM
. . . . SMC controls strap enable to allow in-field control of strap setting.
g rly o é‘f‘l@?ﬁ’e;o&é?' for XIAL cireult. s se e gy 35y PP3VA2_GBH Q1920 & 5V pul | -up allows circuit to work regardl ess of HDA vol tage.
VDDl O 25M C: Thunderbolt power rail for XTAL circuit. Coi n- Cel | : VBAT (300-ohm & 10uF RC)

No Coin-Cell: 3.42V G3Hot (no RC) 70 67 65 63 62 59 56 40 37 39 _PPSV_SO
NOTE: VDD_25M nust be powered if any VDDI O 25M x is pov;p;zgfiz.j 1o 16 1r 15 10 o _PP3V3_S5

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

7170 67 66 64 61 3.

GreenCl k 25MHz POwer 2110 1017 15 15 PP3V3_S5

VER 5
PP1V5_S0
SB XTAL POWEr 69 67 61 52 19 17 15 13 13 33 _PPLV5_SO A 5
ot A sl Powen %% eIV CAM XTALPCLEVDD N " o 3 SPI _DESCRI PTOR_OVERRI DE
TBT XTAL Power 70 29 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 " " " " > 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 VERS |}
1.2V VDDIO.  Fal con Ridge al so BT YT 8y T 8y 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 Ry Ry ohy 40328 TOEN 2[G7" s
} QIC_ to reduce VBAT draw.
at least S4. Both issues to be CRI'TI CAL SPI DESCRI PTOR OVERRI DE L
addressed in upconing part 11 lvice_25M A 32.768K| 12 SYSCLK _CLK32K _RTC 1 76 B L L
(SLG3NB148C) . = 6 |vice 25M B
C1905 14 Ivi ce_25M C 25MA[O g SYSCLK CLK2ZSMSB ____ rrmyu e SYNC_VASTER=J 15 REFERENCE SYNC DATE=12/ 18/ 201
12PF R1905 25m ] 8 SYSCLK_CLK25M CANERA e T -
2 , SYSOLK_CLK25M X2 LANAZ g SYSCLK_CLK25M X2 R qu 2| 25mM |15 g SYSOLK CLK25M TBT gy e e Chi pset Support
5 CRIT| 1/ 8w NO STUFF -2 X1 _ PPVRTC G3H - :
s0v K 190 M OF 1R1906 vaurll g 4 For SB RTC Power Appl e Inc <SCH_NuUwm=| D
0402 NC 3,255, 5\ sm lnl/\u/I b THRM .
NC25. 000MHZ- 20PPM 12PF- 85C S 1/isw ~3D, paD 1 C1910 o <E4LABEL>
0%2%'):6 T 202" NEIEE - :%L‘}Jﬁ'j NOTI CE OF PROPRI ETARY PROPERTY:
i | ssakakesua 1B HEHE R e
I5°I/u NOTE: 30 PPM crystal required | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 19 OF 118
= gg‘é Il NOT TO REPRODUCE OR OOPY I T
0402 = 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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Rl O

040
DWN5LO6VK- 7
SOT563

43 42 41 28 (OOT} SMC PME _S4_DARK L

SD Card Reader

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

VER 5
2

Support

PP3V3_S3

72 70 69 66 47 46 44 21 13

g8
L T

15 O SDCONN_STATE _CHANGE L

To/ From PCH

Fl exi bl e
SD Card Reader

7772 69 20 13 (T} USB3_SD_D2R P

CRI TI CAL
U2030

TC7SZ0O8FEAPE
SOT665

2

1 l RI O SDCONN_STATE _CHANGE L

I1/O Ali ases

is always USB3 in this inplenentaton.

— USB3 SD 2R P

13 20 69 72 77

USB3_SD_D2R N

77 72 69 20 13 (OO}

7772 69 20 13 [T USB3_SD R2D C P

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

13 20 69 72 77

77 72 69 20 13 ry—USB3_SD R2D C N

— USB3 SD R2D C N om0 00 72 7

Fl exi bl e
Must pull signal correctly even i
20 737958 % %885 _PP3V3_S0

2
1
51 29 48 47 46 45 44 35 33

GS3 Connect or

I1/0 Configuration Strap

al ways USB or PCle

Support

DEVSLP not supported on LPT-H

From RI O Connect or

N & 72

LCD HPD | nvert er

72 71 69 12

(Pull-Up on CPU Page)

Q01
DWN32D2LFB4
DFN1006H4- 3
SYM_VER_1

82 72 70 68
33 29 20 19 17 15 14

HDM HPD pul | - down

Fal con Ri dge Support

RR out put

2 70 68 67 68

is open-drain,

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

2 _PP3V3_SO

no i sol ati on necessary

52 51 49 48 47 46 4

oo s nppfRRRERE BP3VE SO
Fal con Ri dge JTAG | sol ati on cmon ] |:com3
—— 0. 1UF
TBTLC can be on when SO is off, and vice-versa J T %}Z’CE
s - . : - RM
I'sol ati on ensures no | eakage to RR or PCH TET_PVREN rust be high for JTAG Progranm ng SoT833 0201
U2060 supports I/ O s powered when VCC=0V 20 20 y—1BT_PVWR_EN ; Al § v JTAG TBT TCK mm 20
18 11 T JTAG | SP_TCK BL &
70 20 28 10 _PP3V3_TBTLC 13 TBT _PWR EN PCH 5 B 3 TBT PWR EN 20 28
o LPC PWRDWN L 6 A2 B Y &
09897 92 33 33 ?% # _PP3V3_S0 412 (TR B2 ®
BRinikly D
R2061* 'R2062 ['R2063 4
C2060 10K s 210K 19K 3
0. 1UF —— ® 1/ 20W Trzow Trzow >
o0 T Vi 201, ,201 201
X5R- CERM 2 -4
020 U2060 Pul | -up val ues TBD
SN74AUP3Q07DOER
= X2SON
14 JTAG TBT_TNMS_PCH 111A xS 1Y 7 JTAG TBT_TNMS 28
m [&> o
14 JTAG | SP_TDO 213y ] BA6 JTAG TBT_TDO 28
an <] <am
14 JTAG | SP_TDI 312A xS 2Y5 JTAG TBT_TDI 28
(an &> o
To/ From PCH @D To/ From RR
(Pull -ups on PCH page) " CRI TI CAL
’s!\@lc NVASTER=J 15 REFERENCE SYNC DATE=01/ 147 201
T T— -
Proj ect Chi pset Support
sz |
d} Appl e Inc. <SCH_NUM=| D
® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE <BRA|\D_b
P 'Rl ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG R —
I TO MAINTAIN THI S DOCUMENT | 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

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
w2 r>-RL T RESET L 1%2 SMC LRESET L @ -
1/ 160W
M- LF
402
%55 _PP3V3_SO Buf f ered
CRI TI CAL
1 S Mgzavheicos R2885
4 PLT RST BUF L 1 2 SSD RESET L .
) U2083 NRKE BASE=TROE AN oD
080 ; 'R2080 R2091 ik
1 100K 1 2 CAM PCl E RESET L oo
0.10F —— $ew Y56 ¥
i AL Wy Reges
302 1,\/\/\/2 AP_RESET L oo =
5%
1 R2887 Terew
= 1 2 402 TBT PCIE RESET L rymy 2
1/510/60W

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

5% 5% 5%

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

2%1 201, 2201

GPlOditch Preventi on

2

1
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The circuit bel ow handl es CPU and VTT power during SO->S3->S0 transitions, as well
as isolating the CPU s SM DRAMRST# out put fromthe SO Dl MV when necessary.

| SOLATE_CPU_ MEM L GPI O state during S3<->S0 transitions determ nes behavi or of signals.
WHEN 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 " Pcm:)" 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
MRy Ly L3S PM MEM
726901 man o2 IRy PMSLP SA L s127s
CPUMEM SO ‘rR2122 .
1
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(*) 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. ® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
NOTE: In the event of a S3->S5 transition | SOLATE CPU MEM L will still be asserted on next S5->S0 THE_| NEORMATI ON_CONTAI NED HERE| N | S THE
— — — PROPRI ETARY PROPERTY OF APPLE | NC.
transition. Rails will power-up as if fromS3, but MEMRESET_L will not properly assert. Sof t war e T'Tﬂ%ﬁi?ﬁ,fﬁi%ﬁ;cﬁmmwﬁ, DENCE 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 I WoLE R PART
IV ALL RI GHTS RESERVED
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NOTE: CPU DAC out put step sizes:
DDR3 (1.5Vv) 7.70nV per step
DDR3L (1.35V) 6.99nV per step
LPDDR3 (1.2V) ?.??7nV per step

21 [T MEVRESET | SO LS5V L

CPU- Based Mar gi ni ng

57 CPU DI MVA VREF!
N-NECK-W DTH=0. m

57 CPU DI MVB_VREF
N-NECK-W DTH=0. w

VRef Di vi ders

Al ways used, regardless
of margining option.

PP1V35_S3_MEM

23 24 25 26 46 70 78

'R2221
1K
1%

%ZOW
2201

. CPU_DI MV VREFCA
R-RECK-W BHHES: 2 T

NOTE: CPU has single output for VREFCA

Connected to 4 DRAMs.

G VER 5
-3 J_ R2223
4 T8 Ps  cPUMEM VREF% A L SOL VN PPOV75_S3_NEM VREFDQ A 5 24 71 75 1
1|_u_] NZNECK-W DTH=0. m 1/]2/W PLACE_NEAR=R2221. 2: 1nm NZNECK-W DTH=0. m
1
o¥b1 R2222
1
1C2220 vz
-0 0250F 201,
Te Ssicerm
8351 R2220 .
MBL%\%( L MEM VREFDQ A RC__ 13502 R2241
SOT563 1% 17
VER 5 vgow L ygéow
® R2243 201 - 2201
3 T8Ps  cPuMEM VREF% B | SO VNG PPOV75_S3 NMEM VREEDQ B s 26 71 75
NZNECK-W DTH=0. m A PLACE_NEAR=R2241. 2: 1nm NZNECK-W DTH=0. m
v R2242!
1K
1%
12240 v2
L §70220F 201,
T fsiVoerm
6351 R2240 Ny
. SLQ\?K_ 16 M VREFDQ B 124.9, |1?|g261
SOT563 1% }o
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% R2263 201 - 2201
3 T3Tos  CRU MEM VREFCA | SOL 1ARN 2 PPOV75_S3 NEM VREFCA ;01 2526 11 15 16
N TI'NE"W DTH= 5 mm . . mm
_MI\ENECK:W BIFEES 2 T % PLACE_NEAR=R2261. 2: 1mm N-NECK-W DTH=0. 2 mm
v R2262!
1K
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DMSLOGVK- 7 L0 0220F 201,
[ VER 5 Tz éoé‘/
% 8851 CERV R2260
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1%
120w |
201 =

MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG
DAC Channel : A B C C D
PCA9557D Pi n: 1 2 3 4 5

Nomi nal val ue

Mar gi ned target:

DAC range:
VRef current:

DAC step size:

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

0. 300V - 0.900V (+/ - 300nV)
0.000V - 1.199V (0x00 - Ox5D)
+73uA - -73uA (- = sourced)

6.36nV / step @ output

DDR3L (1.35V)

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

6.36nV / step @ output

LPDDR3 (1.2V)

1.200V (DAC 0x5D)

0.800V - 1.600V (+/ - 400nV)
0.000V - 2.397V (0x00 - OXBA)

+21uA - -21uA (- = sourced)

4.28nV / step @ output

NOTE: LPDDR3 assunes TPS51916 supply with 28.7k/57. 6k di vider

DDR3L (1. 35V)
1. 343V (DAC. 0x68)

DDR3L

0.972V - 1.714V (+/ - 371nVv)
0.000V - 2.694V (0x00 - OxD1)

+25uUA - -25uA (- = sourced)

3.53nV / step @ output

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

SYNC MASTER=CLEAN X305

SYNC DATE=01/14/ 201£| A

TTILE

DDR3 VREF NMARG NI NG

d} Appl e I nc.
®

TR E—
<SCH_NUM-| D
<E4LABEL>

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

|
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625, NMEM B A<6> LS |ps pe| S MEM B _DQ<5> o257 MEM B A<6> L3 |5 | S MEM B 13> 5, MEMB A<6> LS a5 el S MEM B 16> 55, MEMB A<6> LS |a5 el & MEM B 29> ;5170
w5, MEM B A<5> M |pg bl ©_MEM B_DQ<3> 72570 VEM B A<G> M | g @l MEM B 11> 5, MEM B A<5> M |ag ol ® _MEM B 19> o5, MEMB A<6> M |ag ol & _MEM B 26> ;25170
20 25 -MEM B A<8> M a7 NF/ Da|_E4 M B > 2z, MEM B A<8> M8 | a7 Ne/ D B2 VEM B DO<8> o5 ;MEM B A<8> M |a7 NF/ D4 B4 MB 17> o5 MEM B A<8> M |a7 NF/ DQa|_E4 MB 24> .1
wagy VEM B A<7> N9 |ag NF/ Dos| B9 MEM B_DO<7> o357, NEMB A<7> N9 |pg NF/ DBl B9 MEM B DO<15> ;' MEM B A<7> N9 |ag NF/ D[ E9_MVEM B 22> ooz, NMEM B A<7> N9 jpg NF/ DS E9_MVEM B 31> 1
wagy VEM B A<O> M |,g NF/ Dgs| D3 MEM B_DQ<4> o237 VEM B A<O> M |,g NF/ DQs| D2 MVEM B 12> ooz, MEM B A<9> M |, NF/ Dgs| 23 _MEM B 21> oz, MEM B A<9> M j,g NF/ Dgs| 23_MEM B 28> ;1
2257 MEM B_A<10> x AL0/ AP N/ DQr| E8_VEM B_DQ<2> ;2579 M B_A<10> x AL0/ AP NF/ D7 B8 VEM B DO<10> 465 M B_A<10> H8 | a10/ AP e/ DQ7| E8_MVEM B DO<23> 545 M B_A<10> M8 [ a10/ AP NF/ D7l E8 VEM B_DQ<30> ;25 78
26 28 ;7% All e 4 MEM B _DQS P<0> % Zz MEM B A<11> All Das 4 MEM B DOS P<1> % ZEMM All e 4 MEM B _DOS P<2> % ZEMM All e 4 MEM B_DQS P<3> , ,, ,
25, MEM B A<12> KB | pp/per > VEM B NeO> 37 3, VEM B A<12> K8 |5 e > NVEM B Nels 22 -MEM B A<12> K8 f o/ per > VEM B Ne2s 21 MEM B A<12> K8 | 1o/ pcr D4 NVEM B N<3>
2wz VEM B A<13> M a3 s O—Lw e o 78 _NVEM B_A<13> M | a3 Das* D—Lﬂ; 22 78 MEM B A<13> M |13 DQs* Q—Lw 2> ¥ NEM B A<13> M| Als o5 DOS Vs
2253 VEM B A<14> N8 |4 DMTDQSBB—_L 62720 257 _MEM B A<14> N8 | prg DMTDQSBB—_L o2 202s 7 _MEM B _A<14> N8 | po1q pm Togs| B8 o222 NEM B A<14> N8 | a1q pm Togs| B8 _—
w25, MEM B A<15> J8 | ms NF/ TDQS* Ne = 7827 26 257 _VNEM B _A<15> J8 | p15 NF/ TDQS* N 72020207 _VEM B_A<15> I8 | a15 NF/ TDQS* Nl 2020207 _VMEM B A<15> I8 | a15 N/ Toos* | A& e =
2353, MEM B_BA<1> 33 |gao cs [\ MEM B CS L<1> ,,,, MEM B BA<1> J3 |py cs* B MEM B CS L<1> ,,,., MEM B BA<1> J3 |pp cs* LB MEM B CS L<1> ,,,., MEM B BA<1> J3 |ppg cs B MEM B CS L<1>
2357 VEM B BA<O> K9 |pa ke [GLOVEM B_CKE<1> ., ., NEM B BA<O> K9 |pa oke [GLIOVEM B CKE<1> .. ;' NEM B BA<O> K9 gy oke[[GLIONEM B CKE<1> ... ;' NEM B BA<O> K9 gy oke[[GLIONEM B CKE<1> "
5L 2 0,38 1, 2 5% I 2 4,35 I 7
2355, VEM B BA<2> J4 |ppp o | P8 MEM B QLK P<1>#3 MEM B BA<2> BA2 x| F8&_ MEM B _CLK P<1> %MM BA2 «|F8 MEM B_CLK P<1> %3 %MM BA2 x| F8& MEM B QLK P<15, 20 o
2257, MEM B RAS | Fi|past a¢ p®E MEM B CLK Nel>24770 MEM B RAS L Fé rase o p® VEM B CLK N<1>747° VEM B RAS L F4] pase o p®B MEM B CLK N<1>747° VEM B RAS L F4] pase o LB VMEM B OLK N<1> /7
7 NEM B L & AL 70 27 20 25 1 VEM B L & cas AL 70 27 20 25 1 VEM B L & cas AL 70 27 20 25 1 VEM B L G cas AL °
—ag< NC s MEMB VE L M yer < NC oz MEMB VWE L M ver Hag< NC mmamy MEMB VWE L M ver Hap< NC
NC NC NC NC
e %’5,\5 020, MEM B ODT<1>@ | cor e ,:fch 022 NEM B QDT<1>@ | cor e %’5,\5 o2 201 MEM B ODT<1>@ | cpr e %X??Nc
o NC MEM B ZQ<9> W9 |7 g NC NG FaeNC
vss VsS NC vss VsS LR NG vss VsS RN vss VsS NC
2
a w i =g ] i) o= 240 (S 2|2 g g e 1] @[ S1212(2(8|2]|2]S 31813212 MY S B(3|8]212
=212 g|a T =122 g|a =[2|2 3|8 =22 3|8
1/ 20w
1201
1571 20 25 2 _PPOV75_S3_MEM VREFDQ B - 1571 20 25 2 _PPOV75_S3_MEM VREFDQ B 1571 20 25 2 _PPOV75_S3_MEM VREFDQ B 157 20 25 2 _PPOVT5_S3_NEM VREFDQ B
78 75 71 26 25 20 23 22 _PPOVZ5_S3_MEM VREFCA 78 75 71 26 25 20 23 22 _PPOVZ5_S3_MEM VREFCA 78 75 71 26 25 20 23 22 _PPOVZ5_S3_MEM VREFCA 78 75 71 26 25 24 23 22 _PPOVZ5_S3_MEM VREFCA
PP1V35_S3_MEM ;5 24 25 2 a5 10 PP1V35_S3_MEM 2o 2425 20 40 70 PP1V35_S3_MEM g 72 24 20 20 40 70 PP1V35_S3_MEM 2 24 25 20 a5 10
1 1 1
c26471 | C2648:| |+ 2649 G2657 1| C2658:| |+ C2659 G2667 | 26681 |1C2669 G800 2678
2T o a1 - 0.047UF —— —— 0, 047UF T |o RAR - 0.047UF —— —— 0, 047UF T o REA A 0.047UF —— —— 0. 047UF B TR el P ARASR - 0.047UF -
et 2| 2|3|8|8(8|9|2|2 S| =|oald af 2 msxg%Q e st 2| 9|3|8(8|8|9(2]eS =|o|a|d ol 2 m:ég%Q > e et 2| 9|3|8|8|8|9(S|2|S| =[ola|d o 2 msxg%Q 2 el et 2| 2|3|8|8|8|92|¢ S| =|oed ol 2 HZG'X%%
L VDD o 8 9 (2 L VDD oo 8 9 (e 4 VDD oo o 9 (e L VDD oo o 9 )
x5 MEM B A<O> K4 |ag OM T_TABLE i QS:E%NE 162120267 NEM B_A<O> K4 | a9 OMT_TABLE g QS:E%NE €L earass s MEM B A<O> K4 | a9 OMT_TABLE g ES:E%NE i o 2ras s VMEM B A<O> K4 |9 OMT_TABLE g QS:E%NE L
wEYTVEM B A<l> 18 |p U2640 N NEw REsET L e MEMB ASL> 18| U2650 U NEM ReseT | v, MEMB ASI> 18a U2660 & Nem m oy MEMB A<1> 18| U2670 U3 Nem
e TNEM B _A<2> U4 | DDR'E’»E;G}\333 RESET La T VEM B A<2> L4 | pp DDRSEG%333 reser N MEM RESET L= " " o™ VPV B A<2s L4 | o DDR3- 1333 RESET* MRESET L """\ EM B A<2> 4| m DDR3- 1333 RESET* M RESET L 120 ofas 26
LR G 78 27 26 25 N R A AT 1A ] FBGA TN B A AT w3l FBGA
2z 7 NEM B A<4> 5 (S veR 2) D 2 MEM B DQ<33>" 1% VEM B A<4> g A3 (S veR 2) o 2 MEM B DQ<4l> ..., MEM B A<d> g A3 (R 2) o 2 NEM B DQ<49> .., NEM B A<d> g A3 (R 2) D 2 MEM B DQ<57> ;56 5
225 7 VMEM B_A<3> 4 pat NEM B DOQ<32> 2, NEM B A<3> 4 Dt NEM B DQ<40> ;' MEM B A<3> AL Dt NEM B DO<48> ;' NEM B A<3> AL oQL MEM B_DQ<56> ;55 16
2357 ﬁmgf? k; A5 wg%mg&gf 257 ﬁmgf? k; A5 wgﬁmgooab oz VEM B A<6> k; A5 D@SI\/EMB&51> 725 _MEM B_A<6> bg A5 Dmgl\/EMBDO<59>
2287, <5> A6 DB DQ<34> 6 5 4 <5> A6 DB DQ<42> .., _MEM B A<5> A6 DB MEM B 50> ., ,; MEM B A<5> M |xg DB MEM B 58>
27 VEM B A<B> M8 | N/ DY E4 VEM B DQ<39> ;.7 MEM B A<8> M| N/ D1 B4 VEM B_DQ<47> ;.0 _MEM B_A<8> M| N/ D B4 VEM B DO<55> 5,7 MEM B A<8> M|, N/ D1 B4 VEM B_DQ<63> 26 16
w25y MEM B A<7> N9 |5 N/ DGl B9 VEM B _DOQ<38> 5., MEM B A<7> N |4 N/ D[ E9 MEM B DO<46> 555 ; MEM B A<7> N |pg NF/ DGl B9 MEM B DO<B4> ;o5 ; MEM B A<7> N |pg NF/ DGl B9 VEM B _DOQ<62> ;25 76
Bl MEMB A<g> W, Ne/DQs| B3 MEM B DQ<37> 72 NEM B _A<9> Wi | pg NF/DQs| 8 VEM B_DO<45> .7 ' NEM B A<9> Wi | g NF/ DQs| D8_VEM B 53> i, MEMB A<O> M|, NF/ Dos| D8_VEM B 61> ,...| B
35, MEM B A<10> 8 | mo/ap nF/ o7 E8_MEM B 36> . MEM B A<10> M | mo ap /o7l B8 VEM B DO<44> .0 ;' MEM B A<10> 8 | ajo/ap NF/ D7) E8_VEM B 52> .5, MEM B A<10> M8 | mo/ap NF/ DQ7| E8_VEM B _DOQ<60> 56 +
5L " 327 57 382 7
2 2 57% ALL & MEM B DOS P<4> 2 -MEMB A<ll> x ALL sl &4 VEM B p<5> 2z L-MEMB A<ll> M | b 4 MEM B DOS P<6> % P MEM B A<ll> M8 |p oas & MEM B_DQS P<7> , .
2555 VEM B A<12> K8 | p15 por 5 VEM B Neds 21, -MEM B A<12> Al2/ BC 5 NEM B Ne5o 37 5, MEM B A<12> KB |5 e > VEM B Nebo 7 5, NVEM B A<12> KB |5 e >4 VEM B N<7>
wzgy VEM B A<13> M |3 DQs* O—Lw e 20 8_VEM B _A<13> M |13 DQs* D—Lw 2> YA MEM B A<13> M |3 DQs* Q—ALH 6> ¥ MNEM B A<13> M| i3 o5 DOS Vs
625, NMEM B A<14> N6 |pg DMTDQSBS—_L 762726 257 _VEM B_A<14> N8 | a4 pm TDgs| B8 76 27 26 25 7 _VEM B_A<14> N8 | a4 pMv TDQs| B8 762726 25 7 _VEM B _A<14> N8 | a14 DM Togs]| B8
w3 VEM B_A<15> J8 | x5 NF TOGE | P e = 7007 20207 VEM B A<15> 38 | pgs N oo | P e = 102 2021 _MEM B A<15> 38 | a5 N T [P e = 1022 2 1 _VEM B_A<16> 38 | a5 TG [P e =
26 25 1, -MEM B BA<1> I3 Igag cst | MEM B CS L<1> , 733,-VEM B_BA<1> J3 | BAo cs* B8 MEM B CS L<1> o757, VEM B BA<1> I3 | pao cst B MEM B_CS L<1> s 253, VEM B BA<1> I3 | gao cs* QW—M;ER 27
2257 M _B_BA<0> K9 |pga1 cke |_GlIONEM B E<1> 21 M B _BA<0> K9 |pa1 cke | CIONEM B E<1> 21 M B _BA<0> K9 | a1 cke | GIONVEM B E<1> 7,26 27 M B _BA<0> K9 | a1 cke | GIONVEM B E<1> 720 21
BL 2 nL 55 5 120 7 :
=33 1, MEMB BA<z> 5% Jen o |8 VEM B_QlLK_P<1> 73, -MEM B BA<2> 34 je0 oL F8 VEM B_ClLK_P<1> i, -MEM B BA<2> 4 jen | F8 MEM B QLK P<1>, 3 L-MEMB BA<2> 34 jen o |8 MEM B CLK P<1>, .0
2357 MEM B RAS L F4{pas o B VEM B CLK N<1>:;§7;5 MEM B RAS L F4|Ras ok B MEM B CLK N<1>#27,7 VEM B RAS L F4] Rasr o+ B MEM B _CLK N<1>§:2§’;” MEM B RAS L F4]gase o+ B MEM B _CLK N<1>;:25 2
w5, MEMB CAS L Sdcas AL o MEM B CAS L &7 cas+ AL o 272020 7 NEM B_CAS L ] cas AL o2 202s 7 NEM B _CAS L ] cas AL
i MEM B VE L Fidve T N a0 MEM B VE L yer R NC oy MEMB VE L M ver TN mmwamy MEMB VE L] ve T NG -
—=x %
e %’im 020, MEM B ODT<1>@ | cor | [BEine 1022 WEM B QDT<1>@ | cor e| [EEne o2 201 MEM B ODT<1>@ | cpr re| P ne
NC NC NC NC
F1 2Q 19 2Q 19 Q 719
VSS! ::? NC vss VSS! —XNC vss VSS! —XNC vss VSS! X NC
] TR ] R R e a1 S T L | als|slziz|e|8l2(2|slg| B|8|2|3|S T B e a1 T el T
A PP1V35_S3 MEM ;21 24 25 20 46 70 78 SDRAM Bypassi hg (NOTE: 2x 2.2uF and 3x 0. 1uF per chip)
SYNC NASTER=J 15 ML.B SYNC DATE=10/ 317 201 A
C2600 1| C2601:| C2610:| C2611: C2620:| C2621: C26301 C2631: 1C2603 |1 C2604 [+ C2605 [ C2613 |1 C2614 [ C2615 |1 C2623 |1 C2624 |1 C2625 |1 C2633 |1 C2634JiC2635 -
2.2UF —— T2.2UF - T2.2UF L T2 0UF L T2.20F - 20U - 2. 2uF - 22Uk L Lo 1uFT L0 aUF -0 1UF -0 1UF 0. 1UF 0. 1UF -0, 1UF 0. 1UF -0 1UF —L 0 1UF -0, 1UF 0. 1UF DDR3 SDRAM Bank B 2 OF 2
28:71 % :70 — % :70—— % :70—— %gzn—— %gzn— % :71 % :71—— -1 %0°3/nv -T %0°3/n -1 10% -T %0°3/nv -1 10% -1 %0°3/n -1 10% -1 10% -1 10% -1 10% -1 10% -1 10% B=7A\T Y e B 1=
X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 &2 xeR 2 A xsr 2 e wer 2 e wer 2 el wer 2 e wer 2 32V xer SCH NUM>
402 02 02 02 02 402 02 02 0201 020 020 0201 020 0201 0201 0201 0201 0201 0201 0201 Ap pl e | n C . i
J_ ®
= NOTI CE OF PROPRI ETARY PROPERTY:
C2640 1| C2641 :| C2650 1| C2651 1| C2660:| C2661:| C26701 C2671: 1C2643 |1 C2644 |+ C2645 |1 C2653 |1 C2654 [+ C2655 |1 C2663 |1 C2664 |1 C2665 |1 C2673 |1 C2674JiC2675 THE | NECRIATI ON_CONTAI NED HEREI N | S THE
2.2UF —— 2. 2UF — 2. 2UF - 2. 2UF - 2.2UF —— 2. 2UF — 2. 2UF - 2. 2U0fF - 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 G APPLE | NC,
R R T i i Ry T R T R T T L%, LS TR T T T L% T T8 LM% TN T T O AT NTAI N TH & DOGVENT. 1N Cne
X5R CAEEQA;IV SR CERM 2 SR CERM 2 SR CERM 2 SR CERM 2 SR CERM 2 SR CERM 2 SR CERM 2 2 &dzzgriﬁst 2 &dzzgriﬁst 2 &dzzgriﬁst 2 &dzzgriﬁst 2 &dzzgriﬁst 2 &dzzgriﬁst 2 SERM XSGR 2 SERM XSGR 2 SERM XSGR 2 &dzzgriﬁst 2 &dzzgriﬁst 2 &dzzgriﬁst |: ISTN?IO'\L@L:G;'E BSOJO’:;%’;”I ITN CONFI DENCE 26 OF 118
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JEDEC 4. 20. 18 Unbuffered SODI MM Raw Card F spec recommends 36 Ohmtermto VIT for CS,CKE, ODT and 36 Chm for BA, A RAS, CAS, W\E
72 70 60 27 22 _PPVIT_SO_DDR

P MEM A CS L<g> RP2701 36 1,,, e
™27 O NEM A ODT<0> RPZ/U01 36 AAN, 7 5:A: 1/3§W 4X0201
720 2 7 [y MEM A_CAS RPZ701 36 3 ,/\\"6 5j’ 1/ x 02011 |1 C2700
70 20 7 Iy MVEMLA_CKE<1> 36 4 VNNE ;/" Rl :igzgi (2)0.%47UF
" 2 &a xR 1
7 21 25 7 ry—MEM_A_BA<Q> RP2702 36 1, \p 2 —|— 568
7 2 2 7 T NEM A A<O> RPZ2702 36 AAA, 7 5% 1/32W 4x0201
RPZ702 36 3 & 5% I732W 2X0201 ¢
72 20 7 Iy MEM A_BA<2> ANA, ey
7 2 20 7 (TR MEM A WE L RPZ/UZ 36 4/\/\/\/5 5% 4X0201 1 C2702 1C2703
RP2703 5% 1/32W 4X0201 (2)0%47UF (2)0%47UF
MEM A A<5> 36 1 8 av av
SR V= T PV I i N B kel G sl
1A RPZ/U05 36 3 6 5% 1/32W 4x0201
72 2 7 oy MEM A_A<6> ANA, o e
75202 1 D MVEM A A<4> RPZ703 36 4 5 5% 1732W 4X0201
- VNV 5% 17 32W 4X0201 1 C2704 1 C2705
o2 2 7 > MEM A BAS RP2704 gg TYVVE E—— = W L SRS
<0>
i: zj :@ N 1> RP2704 36 3 ,7,VVe 5% 1732W ax0201 ] —|; SHRM X5R 1—F SERM XER-1
D MEMA QDT<1>  oom o =2 SAANA -
72 20 7 - MEM A_A<10> 36 4 NAALS Zj 1; ix :zgzgi
oo MEMA CS 1<1> RP2705 36 a1\, 1 C2706 |1 C2707
72 20 7 oy VMEM A_A<15> REZIOS 86 2 \an Lo o2 450201 0, 47UF —= 0. 47UF
22— MEM A A<12> RPZT0D 36 s \an, oo 192w 30200 —F FIA. 1"1; F I —
227 oy MEM A A<3> REZMO5 36 anpp-© - 1:33 :igzgi 201 301
RP2706 36
NMEM A A<8> 1 8
78 24 23 7 E A A
720 20 7 Iy MEM A_A<7> RPZ/U5 36 2 m 7% IT32W 4%0201 1 C2708
w2 o MEM A A<11> ﬁj ;32 36 3 \NANS zj 1;33 szzgl (%JO.%47UF
1A 6 4X0201
78 24 23 7 (TR MVEM A_A<9> 36 4 ANA 5 T —F %?M or 1
RP2707
7 24 23 7 > VEMLA_A<2> 36 1 8
7 2 2 7 T MEM A A<1> RPZ707 36 2 m 7 5:A: 1732W 4x0201
70 20 2 7 ryMEM_A_A<14> RPZTO7"36 5 \an,© o0 1w oxaeon 1 2710
2 MEM A A<13> RPZ7T07 36 anpp-© zj zszx :zgzgi 0, 47UF
72 70 60 27 21 _PPVTT_S0_DDR
0 > MEM B A<10>  RP2720 36 1 I
2 7 O MEM B CS 1 <0> RPZ720 36 2 AAN, 7 5:: 1/32w 4X0201
oy MEM B BA<2>  2f2Y 36 AN T732W 4%0201 1C2720
7 2 25 7 (I NVEM B BA<0> RPZ /720 36 4 AAN 5 5% 1/32W 4X0201 0_/047u|:

5% 1/32W 4X0201 —F i
e s D MEM B RAS L RP2722 36 1/\/\/\/ s CERM X5R- 1
me VEM F_QDT<0> RPZ722 36 2 VNME 5% 1732W 4X0201

q K . ) o <0> RP2722 36 3 ¢ 5% U32W izl g -
VEM ocC Term nati on 257@m VEM B WE L RP2722 36 4 5 5% 1732W 4x0201 C2722 C2723
LB VE_ OF

oz ANN—s51732 ! !
Pl ace RC end termination after |ast DRAM RP2724 5% 1732W 4X0201 0, 47UF 9,47
Pl ace Source Cterm at neckdown at first DRAM 70 20 25 7 rEy—MEM B A<12> 36 LAANE 2 Mrmxsrt1 |2 Slrwxer1
RPZ (724 36 2 7 5% 1732W 4X0201 201 201
7020 20 7 [T ﬁm—g—ﬁ:iz RPZ724 36 3 5 5% 1732W 4X0201
R2750 i GE@ MEM B _CS_L<1> RP272% 36 4% 5 % 17SAW ax0201
e > MEM A CLK N<O> o 1,30, 2 T STEW ST 1 C2724 |1 C2725
o MEMB Ac1a>  RP2725 36 1,08 05, 47TUF —— 0, 47UF
C2750 7020 25 7 >—MEM B_A<11> RP2/25 36 2 AAA— % L7SEW 40201 2 Srmxsr1 |2 GoRMXSR 1
w33k — 70 20 25 7 ry—VEM B_A<1> RPZ725 36 s AAARE 5% 1732W_4X0201 201 201
] - 28EC RPZ725 36 4 5 5% I732W 4X0201
PLACE_NEAR=U2370. Fg: 3. 2mm - G3¢ 2 7o 20 25 7 (ry—VEMLB_A<8> AA%Y% 5% TT32W aX0201 ¢
2 7 oy MEM A CLK P<0> o > MEM B A<7>  RP2726 36 1 d 1C2726 |1 C2727
7826 25 7 VEM B_A<6> RPZ726 36 » 7 5% 1T32W 40201 0. 47UF 0. 47UF
o>—EMLB_A<D RP2726 36 .V o 5% 732w ax0z01 70° A
78 26 25 7 [TR) A _A<1z>1 RPZ776 36 « % TT35W 40201 2 GERM X5R- 1 2 GERM XGR 1
70 20 25 7 ry—MEMLB AA%Y% 5% 1732W 4X0201
RP2728
MEM B A<15> 36 1 8
720 7 y—MEM A CLK N<1> is zs z: :E VEM B CAS L RP2728 36 2/\/\/\/ 7 5% 1732W 4X0201 102728
’ 7: 27 MEM B_CKE<1> RPZ/28 36 o VN 55 5w aoz01 0. 470F
Cor2R! e D VEM B_ODT<1> _RPZ728 36 4 R G P Vi
+/:-;6%Pg';, = [ mmg A% 5% 1732W 4X0201 SERM XSR-1
PLACE_NEAR=U2470. F8: 3. 2 &8¢ 2 VEM B BA<1> RP2730 36 1 8
e e B \EM B_A<O> RPZ730 36 2 W\ 7 5% 1732W axaa0t
<1> e %
v o MEM A LK Pel> R =i - WO B R £l
76 26 25 7 CE)—MEM B_A<H> IAAN- S 1T IWAR0s0T 305 —
2 GERM XGR 1
78 25 7 TN MEM B _CLK N<O> MEM B CLKO TERM R H2 =
10%
C2760 1 CEREYSR
3.3 0201
+/70.25PF —
PLACE_NEAR=U2500. F8: 3. 2mm 53¢ 2
0201
7825 7 M B K_P<0>
%ZZSF(S SYNC VASTER=J15 MG SYNC_DATE=107 317 201
MEM B CLKI_TERMR 1 T

78 26 7 TR MEM B_CLK N<1>

[ DDR3 Ter mi nati on
6.3V _ DTN
oo d} Appl e Inc.

®

oo

<SCH_NUM>
NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMATI 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 27 OF 118
Il NOT TO REPRODUCE OR COPY I T
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C2765 1
3. 3PF ——
+-0. 23PF —
PLACE_NEAR=U2600. F8: 3. 2mm 53¢ 2
0201

"<E4LABEL >

78 26 7 (TR MEM B_CLK P<1>

6 5 4 3 2
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OM T_TABLE
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1UF ><5R CERM DPSRC_AUX P ” 1 1 o 57
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Par t TPS22920 "l O Swit
. 1. 05V TBT ch
Type Load Swi tch Internal switch not functional on RR
R(on) 8 nthm Typ
@1.05V [11.5 nChm Max — PP1VO5_TBT pavE TETLC
Max Current = 4A (85Q U2940 e e 0z 20 10
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K7 | | vec1Po_RDV_DECAP T11 = °
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ML9 u10
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2o _PP1VOS5_TBT
— : 8
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L2920 = A VOC3P3_RDV_DECAP| [ L18 XW2960
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J,— AA20 21 4 4
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Del L2 330PF L 2 24- 9K 0. 001UF ——
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F23 Y17
F5 Y19 SYNC_VASTER=T29 RR SYNC_DATE=01/ 147 2013
F7 Y21 TTTCE
Fo v23 Thunderbolt Host (2 of 2
Y9 s |
= 1 d} Appl e I nc. <SCH NUM=| D
° <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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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)

S1 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 . N REGEW BHES: 357 Piveoss st TR RS HBLER 55"
for 2= X 8P 3PE R AP C3090 C309L: e
R3080' |: c3080 P ' Ot S TBTBST_SNSL
470K & L /1UF 1 X5R- CERM 2 X5R- CERM 2 N
11803 —— 109 R3091 0603 0603 CRI TI CAL
e T st i 200K - S °|ol2lxls
2 402 1/ 16W N N
TBTBST PWREN DI V_L ’V;;i%EQ = CRI TI CAL F'?S’S%%E’xp
< > PWRDI 5
TBTBST_EN _WLO 25 |env uvLo sns1|_6 @
R3081! uUu3090
330K [T3057 snsz 2 “MWE—¢ NOTE: Change R3097 to XWB095 at PVT
M:légv TBTBST_I NTVCC 28 || NTvee N e -
2 Mios"
22 |_TBTBST PWREN L . TBTBST_VC 30 v > TBTBST VSRS
L 10 \C R3095!
005 1 1 C3086 TBTBST_RT 33 |gr 35 1 C3088 137K
DM\BZ%LFM Cgozsué 4 1 2 72UF 36 L T0PF 1180 _PP15V TBT ~  aa v
LR S BT T T & b Vout = 15. 47V
SMVER 2 X5R- CERM 2 2 X5R- CERM TBTBST_SS 32 |gg 2 cery 222 out = :
703 202 0402 <Ra> 1 Max Current = 2A?
RC raxl 31 TBTBST_FBX A2 F998 vsam = :
34 Isyne NO STUEF T ' Freq = 480KHz
e L |'R3092 C3092 : 13093 R3094: L C3094 1 C3089 R3096] | Ser st
geCIOnd F:Erdneeded for - Z‘% 2K 2. 2%8@1__ -1 07 0033UF 26. 71§ 1 (%)dé53u|: saD an 1 %‘E%OPF 15. %ti NO STUFE L
ual - por esi gns. 1/ 16w YT | TS AR 1/ 16W T, 8% 7 N / ~ T, 1 1 1 1 1
240-2LF X5R: CERM 2 2 1k CERM ’VFZ;EEQ 2 GERM X5R RNENNE NENEES z oM <i£4bb>2 CBPO%%:: f— %&97 f— go%?a: CBPO%%
<R2> GND_TBTBST SCGND X5R- CERM 2 2 2k cerm |2 X9k cerm X5R- CERM 2
WLQ(falling) = 1.22 * (RL + R2) / R2 VKRR W BEFES: 35 0603 1206 0402 0603
WLOQ(rising) = wLQfalling) + (2uA * R1) a SG\D shorted to .
- ; Dol = PLACE_SI DE=BOTTOM _
WLO = 4.55V (falling), 4.95 (rising) OND i nsi de package, Vout 1.6V (1 + Ra/ Rb) - L PLACE_S| DE=TOP
no XW necessar y.
NOTE: M RROR C3096 and C3098
oo, RBG K 7
*— | sorses
1
ﬂ VER 3 3R330K88
5%
% Ty
1S T G2 Max Vgs: 10V 5402
TBTBST_SHDN DI V
R3087 o KRB 7
330K *— | sorses
ALY ™ VER 3
462" i
5
1S 7 Gls
= SMC_DELAYED PWRED 10 25 1 =2
BATLOW | sol ati on
0 PP3V3_S4_TBT 20 40 10
D%%()Lelr%g SYNC MASTER=CLEAN X305 SYNC DATE=06/ 24/ 201

SYM VER 3

Pul | -up on RR page " i
43 a1 12 PM BATLOW L a KT 0 TBT BATLOW L o 0 T under bOI t I\/bb' I e SUEgEOI’ tJ
@—:{ = JBT BATLOWL 4 <SCH NUme| D
L= L hal 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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3V/ HV Power

V3P3 nust be S4 to support

MUX

wake from Thunderbolt devices.

PP3V3_S5

a2 _PP3V3_S4_ TBTAPWR

8 & 8 Nomi nal Mn Max
CRITI CAL IV3P3 1100mA 1030mA 1200mA
IHVSO  890mA  830mA  930mA (assumes 15V, 12W ni ni mum) C3 201
c32871, C32801 1C3281
TEcUE Lt 22L§E L L 57ir IHVS3  890mA  830mA  930nmA (assunes 3S, 9-12.6V, 7.5-11.7W E:: ™| S| GNAL_MODEL=TBT_MUX
20% 20— - 14¢ stgé 2 VDD
s A EE 4 cer PP3V3_Sa4 TBTAPVR ., @D Vo D=TRE CRLT] CAL
2 vopsaLe SEECHITED c327%h S ) L | cenosta
20 | )v3P3 =3 ,—1| (CBIL05024
10 22 00 _PP15V_TBT ) ) ot 1‘21 PPIVIREN 54 TBTAPVR 773 2 ¢} $S¥ ﬁ gg gﬂz 0 47UF I—W‘M i . TBT A DPR C Ne<1> 7 e e ena 15 TBT A Ol O SEL p—
15. 75V Max 7w s ] VoL rAGER T 77 2 C3276 1|2 » TBT A D2R C P<1> 8 |re+ Auxi 0 EN 24 TBTDP_AUXI O EN am -
c32151: [rc3210 C32851 13286 |1C3211 0. 470F Ié%m‘% P o P & _TBT A DP_PVRDN =
3212 2 CRI TI CAL 0.10F - - ToUF -0 1UF C3230 1 » DP_TBTPA AUXCH N 1 aux-
= — gg://}u e B210 XBR_EE VT Tz 6% er T2 %}{ 0 2B $ g;l:ﬁ 2&% (CE ’;‘ 0. 1UF I}< gy .. DP_TBTPA_AUXCH P 2 laxe  (1PY A O |23 _TBT_A D2RL_AUXDDC N o 7
X5R- CERM 2 2 %58 RS 201 402 202 7 2B C3231 1 (1PD) AUXI O+ 22 TBT_A D2R1_AUXDDC P ., 1
16 [EnHVU FAULT: 0. 1UF Il x5R SRy % DP_TBTPA_DDC DATA 4_|bbc_DAT TBT: RX_1
5
o o0 o5 = > S4_PVIR_EN 5 Jen |seT vard 8 | TBTAPWRSW | SET V3P3 = DE_TBIPA, K bOC_CLK
w 2 > TBL_A_HV_EN 11 v en ISET_sq 10| TBTAPWRSW | SET_SO » o TBT_A_CONFI GL_BUF 16 |cA peTout oA DET| 18 _TBT A CONFI Gl _RC "
wasemm PMSLP S3 RL | 17ls I SET_s3 9 TBTAPWRSW | SET_S3 _ o DP TBIPA M. C p<1> —C3232 1112 .. DP TBTPA M P<i> 11 ooy
TBTHV: P15V TBTHV: P15V [mns 0. 22UF| 8% §.3Y m
Jorsy TR R3210!| |'Ra211 R3 7 oy DP_TBTPA M._C N€1> (<3533 ;|5 » DP_TBTPA M._N<1> oP- ol 19 DP_ A LSX M. P<1> o
NEEERE tav. See 8K 4 522, 6K 36 0. 22UF ['Z8% 537 BT A LSTX 1 oy 1oy DMO[20 DP ALSCM Nel> ..o
elow =9 3% Sow ‘éow - TBT_A_LSRX 13 o (1 PD) TBT: LSX_A R2P/ P2R (P/ N)
201, 2201 22 feut,
TBTAI ET R <RV3P3> DP TBTPA HPD 12 |y wpo 17 TBT A _HPD
TBTAPWRSW | SET_SO_R 2 o} DoU =
TBT%;ESB\A 1%'2_'\]/_'4'315\/ Single-fault protection > HD T'; AD
55 6K 25 BK requires two R's per HV Nl
'21% 1%2' I SET_Sx wi th CD3210.
e ow Single R on | SET_V3P3 OK.
2 =
<RHVS3> <RH\/SO> ILIM= 40000 / RISET -
For 12V systens:
PART NUMBER | QrTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON =
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3210, R3213 TBTHV: P12V
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3211, R3214 TBTHV: P12V CRI Tl CAL Thunder b0| t Connect Or A
Noni nal M n Max FERR L132200M- A
I HVSO/ S3  1120mA 1090mA  1170mA (12W ni ni num) - 120- OHM 3
Lo PP3V3RHV_S4 TBTAPWR F
0603 N
C32001 RGP R3201 TBTACONN 1_C
0. 018 — 12 NeEKYT B0 GND_VQ DETRGE
géo)z TBTACONN 20 RC 1 2 (0-18.9V) %:30210§ 1
e Capoy  THTRHPTE 0 I /5
= 1UF i XSR GHRY GND_VO D=TRUE
GND_VO D=TRUE T 3}{ . CRI Tl CAL c32 %otlh C's)
Beth G ) 02 TBT Dir  DP Dir opDr TBT. DI . TBT A RPD P<0> 6-220F! 3Er F7IBL A R2D C P<0> (s
0 2 o IBL_A_D2R_P<0> '—|o O I'EW o » TBT_A D2R C P<0> - - ARAAR J_ - - D N eos 33711115 TBT_A_R2D C N<O> iz
7 2 o TBT_A D2R_N<0> C3275 1|2 - » TBT_A D2R C N<O> - - alalglalgl = BT, TX O 0. 22up||'§gg‘my'
0. 47UF CEZUR;"MX%RZ.UE G\'D*\%DETQRZE 1%‘%5%%:TRUE TBT: RX_0O / SH ELD PINS I TBTACONN 7 C GND_VO D=TRUE | GND_VOI D=TRUE
1K 1K J3200 ValrAGER TS, 6V (d_ 18. 9V) &b \&DET(% 1 IR3271
1/ 280 Bow MDP- J44 : 470K
B2l 5 ppp F-RT-TH awo o 0/ 2% ow
i 205 B1l0 covrlal  M_LANEOP g xsr CERY 2
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE | B6 O CONFl 2 M LANEONC 01 2201
B8 GNDL
O a2 o t
79 25 [T DP_TBTPA M__C P<3> C30272§U}: I—ég'zrﬁy—\ o DP_TBTPA M__P<3> P - B10 | 5 ML LANE3P M_LANEIP o | B9 - - DP_A LSX M._P<1> , 5
72 [y DP_TBTPA M._C N<8> (357§ 1 || 5 » DP_TBTPA_ M__N<3> -— - BL2 [ J v anesn ML_LANEIN o BLL - - DP_A LSX M_N<1> .,
|—| B14 . aND3 B13
5 B, . O G\D4 O B
0. 22UF | 1385 5,37 TBT: Unused | B16 [0 o0 o w_Laeze o] BIs TBT: LSX_R2P/ P2R (P/ N)
B18 ¢ M__LANE2N B17
B20 g ’;ffgﬁ‘:‘ RHLRNg B19
PORT B GND_VQ D=TRUE
SHI ELD PI NS J C32(7801 h C s)
MRISIEIEIEIR 4'0 2oUF TIBT_A D P<l1> 28 79
0000|556 - e = TBT_A RD P<i> 5737115 ' _TBT A RPD C N<1> ermue v
L - @ = TBT A RPD N<1> S 2oUF 55,
s TBT_A D2RL_AUXDDC P 514-0876 =— TBT: TX 1 GND_VOI D=TRUE | GND_VOI D=TRUE

a _IBT_A HPD

79 31

TBT_A D2R1_AUXDDC N

e

TBT: RX_1

o _IBT_A CONFIGL_RC

2 (M} TBT_A CONFI &_RC

R3252*
M

%
1/ 2@}@/
201,

207
2 gg CERM
'R3251 32941 [1C3295 [R3241 |
M 330PF —— —L 330PF 190K <
20W 8\4’;— T 18y %zow -
2201 o868 8461 2201

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

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

470k R's for

ESD protection

on AC-coupl ed signals.

SYNC MASTER=CLEAN X305

SYNC DATE=06/24/ 201

Thunder bol t Connect or A

<SCH_NUM>
"<E4LABEL >

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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3V/ HV Power

V3P3 nust be S4 to support

MUX

wake from Thunderbolt devices.

{31y _PP3V3 S5

19
86

2 _PP3V3_S4_ TBTBPWR

Nom nal M n Max
R IV3P3 1100mA 1030mA 1200mA
33 l C3380 1 13381 IHVSO  890mA  830mA  930nA (assumes 15V, 12Wmi ni num) C3320 1
10 LéE P I /1UF | HVS3 890MA 830MA 930mA (assumes 3S, 9-12.6V, 7.5-11.7W gé.g_: @1 SI GNAL_MODEL=TBT_MJX
2% 1 T2 1 3 2 VDD
X5R-
oggkyéiaéh“fosR- 069%2})2 2 Oggiow PP3V3_S4 TBTBPVR ., GND VOl D=TRUE 01 CR|TI CAL
L2 vapsau 16 SRS ca3f®h c) L | cariosora
V3P3 =3. 112 =
1o 2 20 _PP15V_TBT 20) 12 PP3V3RHV S4 TBTBPVR = g TBT_B_D2R N<1> '—|o. o AT BT B DR C Nels L e P -
15. 75V Max : ? S Whv o J VAL TAGESTEY o g1 BI B D2R P<1> C3376 1|2 » TBT B D2R C P<i> 8 e+ AUXI O_EN 24 TBTDP_AUXI O EN ame
151 1C3310 33851 13386 |1C3311 0. 47UF 'é%?é%w“% o op P 6___TBT B DP_PWRDN <TI =
315 |t E CRITI CAL 0.1UF —— - JOUF ~ —— 0 1UF bP TBTPB AUXCH C N —C3330 1 » DP_TBTPB_AUXCH N L |aux-
B e oiB310 XBR_EE T e en |2 %g DS A e e 0. 1UF I}< g - DP_TBTPB_AUXCH_P Zlaxe 1Py Ao | 23 TBT_B_D2RL_AUX o
orgERY 2| |* o5 o 201 702 402 "D L C333L 112 (1PD) AUXi O 22_TBT_B_D2RI_AUXDDC P =2 7
16 |ENHVU FAULT. 0. 1UF Il xsR! SRy s DP_TBTPB_DDC DATA 4 lpbc_paT TBT: RX_1
5
o 00 o5 o [y S4_PVR_EN 5 en | SET_VaP3 8 TBTBPWRSW | SET_V3P3 s DP_TBTPE = phC_aLK
% » o> TBT_B_HV_EN 11 |y en IseT_so 10 | TBTBPWRSW | SET_SO » qmIBT_B CONFI GL_BUF 16 |ca pETOUT  cA DET| 18 TBT B CONFIGL RC -
o mumPMSLP S3 RL | 175 I SET_s3.9 TBTBPWRSW | SET_S3 o OP TBIPB M. C p<1> 3332 1112 .. DP TBTPB M P<i> 11 |ops
TBTHV: P15V TBTHV: P15V D S TBTPE M. G Ne1o 0. 22UF 2 DP_TBTPB_M_N<1> 10
ab . B : R3310' |'R3311 331 7 % D C3333 1|2 = P oPMo+ 19 DP B LSX M._P<1> 52 7
S NEEEEE tav. See CBK Y 522 6K 36.5K 0. 220F | BE B:3Y TBT B LSTX 14 |srx (1 py OPMO[20 DP B LSXM N> .o
elow =9 3% Sow ‘éow - TBT_B_LSRX 13 o (1 PD) TBT: LSX_A R2P/ P2R (P/ N)
201, 2201 22 feay
TBTB ET R <RV3P3> DP TBTPB HPD 12 |y wpo 17 TBT B HPD
TBTBPWRSW | SET_S0_R 2 Do »
TBT%;ESB\A 1%5'\]/_'4'315\/ Single-fault protection > HD T'; AD
55 6K 25 8K requires two R's per HV of N
'21% 1%2' I SET_Sx wi th CD3210.
e ow Single R on | SET_V3P3 OK.
2 =
<RHVS3> <RH\/SO> ILIM= 40000 / RISET -
For 12V systens:
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON =
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3310, R3313 TBTHV: P12V
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3311, R3314 TBTHV: P12V
. CRTL A Thunder bolt Connector B
Noni nal Mn Max FERR- 120- OHM 3A
I HVSO/ S3  1120mA 1090mA  1170mA (12W ni ni num) - 120-
YY) PP3V3RHV_S4_ TBTBPWR F
0603 N
C3300 1 peSHiRline R3301 TBTBOONN 1_C
- 01UE —— 12 NEE Y B GND_VO D=TRUE
géo)z TBTBCONN 20 RC 1 2 (0-18.9V) %:30310§ 1
TEET | 3301 AESHPTE 1w o
L g 1UF P X5R- GERM 2 GND_VO D=TRUE
GND_VO D=TRUE Tz 2’ Both C's)
2 9% cerv CRI TI CAL A
Beth G ) 0402 TBT Dir DPDir DP Dir TBT Dif a7 g RoD peo> 4”303 22UF I—WR VL IBT B R2D C P<0> i s
» BT _B_D2R Ezgz o 47UF EZM%E.”E = TBTB _[2R g ,':zgz - - ARRNE J__ - o TBT B R2D N<O> C3371 1 ||_m TBT B R2D C N<0> gz
o C:3375 : I%UVTVTUT‘ = GND_VO D=TRUE GND_VO D=TRUE - - ¢ % 1% B TBI. TX 0 0. 22UFI
0. 47UF | G2 Xs T 7R339R;Jll 1R3395 TBT: RX_ O / SHELD PINS I TETBOCON 7.C GND_VOI D=TRUE | GND_VQ D=TRUE
1K 1K J3200 YRR S0 G\D_VQl D=TRUE ¥ 1R3371
o % ow NDP- J44 (0-18.9V) C3306 1 470K
12 a2 F-RT-TH G\Do £ 5o
201 201 O HPD o K4 20w
2 2 M S conrar M_LANEOP X5R- 2
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE A6 M. LANEON 01 2201
| A8 O CONFI &2 — QoL O A
O a2 o t
79 25 [T DP_TBTPB_M__C P<3> C30372§U}: I—ég'zrmy—\ . DP_TBTPB _M__P<3> P - ALO | 5 M. LANE3P M_LANEIP o | A9 - - DP B LSX M._P<1> ,, ,
o DP_TBTPB M_C N<3> 3379 1 (5 2 » DP_TBTPB_M__N<3> — - A2 | 5 N M_LANEIN G [ ALL - - DP B LSX M._N<1> ., ,
Al4 oy A13
0. 22UF | I 285 B,3Y TBT: Unused O GND4 GNDS o TBT: LSX_R2P/ P2R (P/ N)
| ALS | 5 aux cHP  ML_LANE2P o | ALS
Al8 C M._LANE2N | AL7
O AUX_CHN — O
2201 5 pp_PwR RETURN o | ALS
GND_VQ D=TRUE
PORT A Both C )
SHIELD PI NS J Cc33
al=lel. ][] 0 22UF TBT B R2D C P<1> qm
&3 (5|33 (6 [S - - » TBT B _R2D P<1> 731 TBT B R2D C N<l1> amyee
L - e TBT B RoD N<i> o 22UF 5T,
32 _1BT_B D2R1_AUXDDC P 514- 0876 = TBT: TX 1 GND_VO D=TRUE | GND_VO D=TRUE

2 _1BT_B HPD

79 32

TBT_B D2R1_AUXDDC N

e

TBT: RX_1

2 _1BT_B _CONFI GL_RC

2 (M} TBT_B CONFI&_RC

R3352*
M

%
1/ 2@}@/
201,

3302
2 %gCERM
'R3351 (33941 [1C3395 |'R3341 0201
M 330PF —— —L 330PF 100K <
20w 8%’;— T 18 %zow -
2201 o868 8461 2201

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

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

SYNC MASTER=CLEAN X305

470k R's for
on

ESD protection
AC- coupl ed signal s.

SYNC DATE=06/24/ 201

Thunder bolt Connector B

D =ra

<SCH_NUM>
"<E4LABEL >

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NECRVATI ON
PROPRI ETARY Pl
HE POSLOSIR AGREES 1O 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
IV ALL RI GHTS RESERVED

CONTAI NED HERE| N I'sS THE
ERTY_OF APP
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DDC Cr ossbar

Only necessary on dual -port hosts.
On single-port hosts alias TBTPA DDC t o TBTSNKO_DDC.
NEVER SEND AUXCH THROUGH CROSSBAR!

=
53
—

S

- my_TBT_DDC XBAR EN L_|

syl EHEREE PP3V3 SO SI GNAL_MODEL=DDC_XBAR_MUX
b 1 C3480 1 1
R3400* 3 ==, 1UF R3K2 T
100& > 2 & v /50w /50w
gl U3400 e i X,
2
16 ENATS3D61NOZZ4 R3451" R3453* 2.2k pull-ups are required by PCH
CRITI CAL 20 2. 2& 2. 2& to indicate active display interface.
“ DP_TBTPA_DDC CLK 5 FEVN QUTAL i i
QS T E A DOC DATA i ol e 1’2@;‘1@’2 1’254‘14"2 DP++ spec viol ation, should renove!
— outaos| 18 DP_TBTSNKL DDC OLK e
autpo- | 27 DP_TBTSNK1_DDC DATA & i
14 SAl SA 15
10 | eng
« oy DP_TBTPB DDC CLK 3 |inet curB1+
«cgy_DP_TBTPB_DDC DATA e oute1- | 7
curso+l 8 DP_TBTSNKO_DDC OLK e
e DP_TBTSNKO_DDC_DATA
QuTBO B 2 7
TBT_DDC XBAR EN 12 |sp % sBq 11
8 =
3 SAI/SBI = 1: INA == OQUTAO, INB == ouTtBo “| &
SAI/SBI = 0: INA == OUTBO, |NB == OUTAO
7

Second TBT Port HV Boost Enabl e

TBTBST_PWREN L 0

omsL B

SOT563
VER 3

M
K

ol T3

2|G

a2 20 (TR TBT_B HV_EN

SYNC MASTER=J15 REFERENCE

SYNC DATE=11/16/201

TTILE

DDC Cr ossbar

d} Appl e I nc.
®

rTRTTEE—
<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
IV ALL RI GHTS RESERVED

|

<BRANCH>
e —
34 OF 118
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P4576°

PART NUMBER DESCRI PTI ON

REFERENCE DES CRI Tl CAL BOM OPTI ON

117S0201 RES, 00HM 020

1 L35[0, L3571, L3573, LB574

C3531
1(YYY L2 = PCEAP RDPI_P 1I PClE_AP_R2D C P
10% 16V 0402 X7R- CERM 15550367
0. 6N/ - 0'015'8‘# 0.85A PLA(IJ\EER:JSSDl 5:2. 54MM L3504
| NOSTUFF NOSTUFF - FERR- 120- OHM 3A
4 831%10 1C3571 = PP3V3 W AN 1(YYY L2 ,PP3V3 WAN F .
o 18% A UF NECK—W.DTHEG. 3 hm 0603 N TES. B8
2 XS\FQ CERM 2 %“ NGS5 5y NeEKSVEY
0201 T 36, CERM C§5122 1 C§512_;]:_ 1
[3571 T i
1 C3530 e e .2 s 2 O 2| mrce ez 1.2 s
1(YYY L2 =.PCE AP RD PlI_N 1lzg]EPC|EAPRZDCNm,m 3.3V TI WLAN Swi tch
10% 16V 0402 X7R- CERM
FlL_EVENT dem <2 = 2 0. 6NH+/ - 0. 1N 0. 85A LA esr3501 2 800 Par t TPS22924C 1
NOSTUFF OM T_TABLE NOSTL7JFF Type Load Switcoh =
1
f— }UF 1 CB}SUFB R(on) 18.5 nthm Typ
% T 18 @2.5V | 25.8 nohm Max W.AN_SW TI
° * 6o U3550
CURRENT SENSE TPS22924
T_TABLE s PP3V3 W.AN R AL csP A2 PP3V3_S5 12 14 15 17 18 19 21 31 32 34
L3873 TR BT T ot e Moo vinez ?
1Y L2 PCl E_AP_D2R P oo = VOLTAGE=3. 3V CRI TI CAL
.2 POE AP R2D P C% 9||‘-1+/ 0. 1NH-0 85A JiNOSTUFF Max Current = 2A (85C) . (e7] PM WAN_EN 56 a1 o7
- PCLE_AP_R2D_N L §2RE C35u7FS —
2 gg} NOSTUFF 2 gg} v
CRI TI CAL —|— rN— Coe7a T 63615 . 1
88&3;2% Loy i L 3.3V SIL WLAN Swi tch
F-RT- S l c%f’}'g” 0. ANH-0. 85A TI\?OQDUFUFZ Ao Par t SLGEAP1443V PP3V3_S5 T
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O = PLACE_NEAR=J4002. 2: 2. 54MM ELPI DA 1 1
l R4808
2 =] MPl_CLK _CONN N " 7o 10 SYSCLK_CLK25M CAMERA 1AAA2_GEK25M CAM CLKP o o DI E REV CFG 2
(¢ s
o 3 2| MPI_CLK CONN P 90- CHWH 0. 1A- 0. 7- 2GHZ 0201 5% M A 0
ol CAM SENSOR_WAKE_L_CONN_ 5, -, i N FIER NO STUFF
o5 w2 MPI_DATA CONN N LYYY L4 MPI_DATAN myos 401 R4007 R4009 B 1
ot MPI_DATA CONN P —_ 1|2 CLK25M CAM XTALP 1 2 o CLK25M CAM XTALP_R 1,\/(\’/\/2
STe1SVBUS SMC 0_SO (@B w: 4e 1o o 1 oo 2 L2 MPl_DATAP oo w 2 CRI TI CAL 0201 % |, NO STUFF 1 %w
9 SMBUS SMC 0 SO PLACE_NEAR=J4002. 5: 2. 54MM M e Y4000 R4012 XL
o - 41 44 48 68 71 72 81 0201 NC 1M ! —CLEAN_ASUS SYNC DATE=06/ 24/ 201
OJZ0 [ 12C CAM SCK_ s - L4010 \Z@Nc SM 3. 2X2. 5MM 1% NO STUFF e
ol T [12C cAM sDA w 72 FERR- 120- OHM 1. 5A c4014 o 25. 000NVHZ- 12PF- 20PPM 5o Canera 2 o
oliz_ .| PP5V S3RSO ALSCAM F 2 1 PP5V SO 10 15 49 50 59 a2 63 00 07 70 12PF NO STUFF 2201 R4010
— : 0402- LF e 1|2 CLK25M CAM XTALN 1 2 DTG, TOWSER
— A TAGE=S 11 - <SCH_NuUw>
Ols_' 1 C4012 L4011 L 2 NO STURF NOTE: TBD PPM crystal required 120w d}@ Appl e Inc. asge
0. Tk, % e FERR 120 A4 1. 54 s NO DSZ$UFF 1 CA016 NOTI CE OF PROPRI ETARY PROPERTY: L BELZ
NA 1 C0G TN 100PF :
518S0892 ci 2 2 22 1 2 1__PP5V_S3 21 60 66 67 70 72 5% THE_| NEORMATI ON_CONTAI NED HERE| N | S THE
402 R eres4002. 12: 20m 0402- LF . 2 8¢ PROPRI ETARY PROPERTY OF APPLE | NC.
-4 77.2 mA nom nal max 0201 THE POSESSOR AGREES TO THE FOLLOW NG
= 96.2 mA peak I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 40 OF 118
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USB Port Power Sw tch
Left USB Port A

72 70 69 68 67 o5 61 51 39 PPDV_S4

CRI Tl CAL
72 60 67 41 30 2112 PM SLP_S4 L U4600 CRI Tl CAL
" TPS2557DRH FERR—L142(3-005-|M 3A W can add protection to 5V if we want, but |eaving NC for now
R4698 2lino SON ool s PP5V S3 LTUSB A I LIM ) 5 Place L4605 and L4615 at connector pin
M:lgg} T 3lin: a2l 7T m\‘;ﬁ' N:5WB+$81 35" l
405, o o USB_EXTA OC L 8{FAULTs  ILIM5USB ILIM CABOS
Lenun; 0. 01 F;
USB _PVWR _EN 4 |En 7R \/’2 CRI TI CAL
402 J4600
THRM USB3. 0- J44- ALT
G\ND__PAD = F- RT-TH
NOSTUFF CRI TI CAL - 46951 1
SoREL 4696 | R B o ok — M (USB3_EXTA RD P2 [0l
. —Z - — %) —— —— 0/ 6 AN 76
ZQSZ’Z__ZZOUF 35No|24r\04,; Giggz > e . USB EXTA MUXED N s . USB3_EXTARD N3 e
0432 BT ° — USB_LT1 N s1o0"
» USB_EXTA MUXED P 2 Y L3 o xUSB LTl P 6 oD+
7
OGND
8
OSXRX+
CURRENT LIMT (R4600+R4601): 2.19A M N/ 2.76A MAX 9
0

=

= CRI Tl CAL (2 2 CRI TI CAL OSSRX-
D4601 D4600 oaw
USB/ SMC Debu MLUX ESDL1Z Bl Q2ELS AP % BL 02ELS ul|S——
g 1 1 12
13
14

PP3V42_G3H =

)

o

o

)

046501_T_ & u g
RN R0 XD
v o

o

)

o

)

50 44 43 42 41 39 35 19
72 70 67 5 57 56

76 12 41 (TR SMC_DEBUGPRT_RX

L M v+ 1 22
7 42 1 oo SMC_DEBUGPRT_TX_L. 4 U4650 Y2 23
Pl 3USB%F02EZLE
761 USB_EXTA_P 7 |+ TGEN
R S TAN slo CRITICAL 7 1 onUSB3_EXTA D2R N 514- 0934
8 Joer seLl 10 SMC_DEBUGPRT _EN L “
84 <am
G\D SEL=0 Choose SMC 76 13 USB3_EXTA_D2R P . =
J SEL=1 Choose USB GND_VO D=TRUE GND_VO D=TRUE
_ CRI TI CAL |2 2 CRI TI CAL
1 SI GNAL_MODEL=MXO_MUX_USBONLY D4610 D4611
= NOSTUFF ESD112- B1- 02ELS ESD112- B1- 02ELS
0201- THI CKSTNCL 0201- THI CKSTNCL
R4(351 1 1
1 2
1/520/5W NOSTUFF
o3b1 R4652 =
1 O 2
5%
1/ 20W

0201

GND_VO D=TRUE
o1 > USB3_EXTA ReD ¢ N C4610 0.1UF 4 >
I 109%)6Y 9201

70 15 [rmy—USB3_EXTA_R2D C P C4611 0. 1UF 42
1T 10%16y 0201
X5R- CERM

GND_VO D=TRUE GND_VO D=TRUE
GND_VO D=TRUE CRI Tl CAL |2 2 CRI TI CAL
D4612 D4613
ESD112- B1- 02ELS ESD112- B1- 02ELS
0201- THI CKSTNCL 0201- THI CKSTNCL
1 1

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

TTTLE

USB 3. 0 CONNECTORS

T .
d} Appl e I nc. <SCH_NUM>| D
° <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREIN | S THE
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8 7 6 5 4 3 2 1

| TI CAL
502801
BT su Keyboar d Connect or
a4
518S0752
42
2 R4§90 CRI Tl CAL
= NC 1l ) 1 W\/2 J4813
72 n TPAD_SPl _MOSI 35 0T N 1 oap sPI cs L NOSTUFF 18w 60 a5 47 45 3 13 43 39 31 20 PP3V3_S4 2
772 TPAD_SPI_M SO 516 9Ts nen RiB91 S0 50 45 42 42 33 39 39 75 19 PP3V42_ G3H | — D
p nRs ad
~n- IEADSFL_SCLI o ols TPAD SPL_BUS EN ... + A S 50
7 o |10 TPAD_NC4 o
66 65 a7 46 43 43 40 39 34 20 _PP3V3_S4 7230 1 2C | OXP_SDA 11| 5 O3 5% 72 30 _W5_KBD1 28
BRRBY NCSTUFF T C ToxP SCL 3 gc 14 | OXP2_| NT_L w0 72 NOSTUFF %E?” e WS KBD2 27 g
R4A893! 76 72 12 USB_TPAD N 15] 5 05 USE TPAD P ll 40 1 12 50 _W5_KBD3 EE D
100K 17 5O B = PLACE_NEAR=C4809. 1: 2MM = 72 50 _W5_KBD4 25
1/ 23% 1] O o3 PRSVS S BuBsRae - R4809 = 2 \\5_KBD5 240
2l 72 00 o0 SMC_PVE_S4 WAKE L 2l o1 TPAD_NC3 O\ 2 TPAD_VBUS EN R 2 50 \NB_KBD6 2o
o1 72 40 2 SMBUS_SMC 2 S3_SCL o o 72 3 \\5_KBD7 22
R4808 O 5|24 SMBUS_SMC 2_S3_SDA . 41 72 s NOSTUFF 5% 0
72 s TPAD_A THRMIRI P_L 25_00 T3 TPAD VBUS EN 1 CA809 Ygtw 72 3 \\5_KBDB 21
- SMC_ACTUATOR EN L i 2 SMC ACTUATOR EN R L 0 OTos  TZ GD ACTUATOR TO0oPE>  ofo1 12 20 _WB_KBD9 29 o
12 50 GND_ACTUATOR 29| SO > = - 72 50 _W5_KBD10 19
T ot % N el s W _KBDL1 T D
72434200 SMC_LI D NCx—331 6 O 32 X\MSO]_ PLACE NEAR=J4801. 26: 2MM R4814 = W5 KBD12 116 _—
72 70 45 3 PPVIN_Sg_TPAD EEI e NC 113 72 3 \S_KBDI13 1§
4 1 =10 o138 PPVIN S4_TPAD _ 4 1072 s W KBDIS C 14 /\(/\—I2 W5_KBD14 FEDY
160 TS OC 38 1 ]PLACE7NEAR—J4801: 3w 3 72 39 V& KBDLS CAP = o
éggz 41 gc s I i 2 W6_KBD16_NU 138
0 PLACE_ NEAR-DHB0T M5 85 801. 35: 5mm '8 R4815 2 30 W5 _KBD17 12 5
2 0 230 W5 _KBD18 11|
= PLACE_NEAR=14801. 35: 5mm] FERR- JJTZ%- % 1.5A » W5 KBDI6N 1 2 : KBDL 1q °
C4808 1 1 C4806 1 C4807 2 72 30 S, 9 5
T L LR = PP5V_S4 TPAD F 2 (YYY\1_ PP5V s4 20 51 61 60 67 05 05 70 72 Ty 12 20 _WB_KBD20 95
i T T 3% = VL RREER W BFAEE 3 T 0402-LF 502 = 55 W5 KBDP21 DY
SMC Manual Reset & Isolation cerm e 2 2gen |2 @yen AGES . Ve KBD2? 79
LEFT SHI FT, OPTION & CONTROL KEYS COMVBI NED W TH POAER BUTTON CAUSE SMC RESET# ASSERTI ON. 0680% 1 R418K10 72 23 _W5_KBD23 96
Keys ANDed with PSoC power to isolate when PSoC is not powered. 72 30 _GND_ACTUATOR . p— 72 42 41 39 (OO} SMC ONOFF_L 1,\/\/\/2 » W5 _KBD ONOFF| L 5 o
No | PD on CE input pin PP3V3_S4 (symbol error). 2 PLACE_NEAR=J4813. 5: 5MV 5% 45 C
s6 50 44 43 12 43 38 39 35 10 PP3V4A2 G3H 810 1 =¥ 725 W5 LEFT _SHIFT_KBOD 3
e _ s 0. 18 7 WW5_LEFT_OPTION KBD 74
BYPASS=U4850. 100.45.85 . 1 NP - \\S_CONTROL_KBD 1o
= 0,
0. 1UF L
% 31
S o il . 20
VDD — F-RT-SM
u4850 = FF14A- 30C- R11DL- B- dH
SLGAAP4103
TQFN
46 43 a2 40 39 34 35 _PP3V. 4 66 65 47 46 43 42 40 39 34 20 _PP3V. = . B4: E2:
wnsenel PR3V S4 T |'> po e g g g gy PPSVE SA BYPASS=U4830. B4: E2: 5MV BYPASS=U830. B 3 o 0 B4 E21 2MM
o 1l9 WS LEFT SHIFT_KEY PP3V3_s4 20 38 38 40 43 43 46 47 o5
LEFT_SHI FT_KBD IN1 s 20 24 93 49 43 43 46 47 5 oo
: O Tl ve LEET oPTl o KEY R4831! 1R4830 L CA830 C4831 1 CAB32 —
723 LEFT_OPTI KBD _ 2|in2 —1 * 10K 100K o .
o 3|7 WS CONTROL KEY v 28 TPow 2 Kok, &3 R,
72 39 KBD 3 TI'!";‘DI3—|> — * M RM *eR 61t OR 1 1 1 1 1 1 1 1
Pull-up in US110 201, 2201 g8 R4802!|RA801!|R4852!| R4853'| R4854'| R4855'| R4856'| R4857
: 35 10K 10K 10K 10K 10K 10K 10K 10K
OUT_ALL#| 6  SMC TPAD RST L a2 = = % % % % 9% 9% 9% 9%
L =D - w4830 - 1/2%‘@/ 1/ 2i 1/ 2i 1/ 2i 1/ 2i 1/ 2i 1/ 2i 1/ 2i
o TR PCAL6416A 201, 201, 201, 201, 201, 201, 201, 201,
- - 2w LOXP2 INT L AJinr  vescA  Po_o[ AL 7. WS KBD5
A o5 PO 1| 2 WS KBD6
ADDR Po 2| BL__ - . WS KBD?
23 12C 1 OXP_SCL A5 |sa PO 3| CL__ 12 20 W5_KBDO
= 23 12C | OXP_SDA A4 |spa Po_4| @ 2 WB_KBDI12
P ) Po_5| DL ;.0 W5_KBDS
| O EXPANDER / KEYBOARD | NTERFACE SR ool &l s VB KEDLT B
Po_7| D212 . WB_KBDI18
E3 ... WS KBDI19
P1_0| 3
PL 1| B4 1 WS KBDIO PP3VS_S4 233894390 40 4709 00
NOSTUFF PL 28 . WS KBDI14 [
N . oAV K= y . 1 PGS
: ’ BYPASS=U4820. B4: E2: 5M BvPAss=uasz0. BYTESTFIRP20- B4: E2: 2MM 0. 08134 1 2*4 B \A\Ag ﬁggii
ST p1 5| D5 R4858'| R4859'| R4860'| R4861'| R4862!
R4821% 1R4820 C4820 C4821 C4822 X5R- [ 10K 10K 10K 10K 10K
1QK 100K 2l P < 1/ 200 1/ 200 1/ 200 1/ 200 1/ 200
% 50% il g P17
1/2 20w st st 201, 201, 201, 201, 201,
201, 2%1 I 402 gh
R48221 R48231 >> i W5_CONTROL_KEY
u4820 WS _LEFT_OPTI ON_KEY, —
= LEFT_SHI FT_KEY .
Y ig,p Y ig,p PCAL6416A 31150597 WS S :
1OXP1_|I NT_L A4 N VFBGA po_o| AL W5 KBD23 39 72 (Wite: 0x42 Read: 0x43)
8 | oo Po_1| 3 W6 KBD2 w 72
Po_2[ B 5_KBDL 20 72
25 | 2C | OXP_SCL A5 |so Po_3[ CL W5 KBD3
250 1 2C | OXP_SDA A | spa po_a| 2 W5 KBD4 3 72
™ . Po_s DL W5_KBD20 57
| OXP1_RESET_L RESET P o[EL W6 KBDP2 o
po_7| D2 W6 _KBD21 w07 WS _KBD15_C .,
p1 o E3 TP_1 OXP1_0
p1_1| B4 TP_1OXP1_1 %421 A
NOSTUFF p1 2| B8 TP I OXP1_2 DIVN32 LF SYNC _MASTER=CLEAN X305 PEG SYNC DATE=02/ 18/ 2014
CA824 1 P1 3| E5 TP | OXP1 3 NOSTURF DFNLOOGH:. 3 fr——— E—
5. o17E L [ TP L oxPL_ 4 RAg24 KEYBOARDY TRACKPAD (1 OF 2)
XSR_S%H\VII)Z p1 5| 5 | OXP1_DEBUG 2 O AL SMC ONOFE L 4y sz ne . PR
01 P1_6| 5 W5_KBDI6N s 5% NF 2 <SCH_ NUM>
2 p1 7|04 1 OXP1_LED DRV 1Z8wodb1 Appl e I nc. o
RA840! = S <E4LABEL>
8] 3110597 100K NOTI CE OF PROPRI ETARY PROPERTY:
- 1160 FHEPRN AN PROPERIY GF-APRLE | N, © THE
1L (Wite: 0x40 Read: 0x41) Ve 55 e POBLOSOR AGREES TO THE, FOLLOW NG
— A4 2 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
NOT TO RODUCE OR COP'
e |::NOTIOQgEALO?PLBLIS;:ﬁlNWQEO?PART
I'V ALL RI GHTS RESERVED
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X249 BOOST UVP TRI P

67 66 65 47 46 43 12 39 34 20 PEGBV3 S4
B8

X249: BOOST

R4962*
im

X249: BOOY

R4963*
787K

1 1%%
Wb,

X249: BOOST
1C%fﬁé0 X249: BOOST
. 5 'R4968
X249: BOOST zzgg o0k
CRI TI CAL 4 3?59
s W4960 X249: BOOST 5402
TPAD BOOST U%li&imm“w 3 LW331 B R4969
RA964 X249: BOOST vee i° TPAD BOOST UWPTRIP L Rz A Az X249 _BOOST WPTRIP_L gy o
0 G\D, 5%
 VOUT_TPAD BOOST DIV 2 v\ 1TPAD BQOST Ex |, %249: BOCST b&;iw
LELow R4967
) . 405" x249: BODST , 10M
Final Filter RC TBDygg4: A
0.1UF ey
280 hob
%ES*I =
Trip set at 13.5V (divider set for 1.45V)

Keyboard Backl i ght Connect or

72 63 _KBDBKLT RETURNIL

51650899
CRI Tl CAL

J4915
AAQ7A- S010- VAL
~orom
12

O 1

o o+

72 63 _KBDBKLT_RETURN2

O o>

72 63 _PPVOUT SO KBDBKLT

.
S o o |~ |~

O O

O O

FO 01X NC
7
o
13

X249 Boost Vol tage

XWA960
sm

s PP28V TPAD QUT : S 2 VOUT Tk

AD_BOOST_XW

'R4966

84. 5K

' R4965

10. 2K

Sense

SVOUT _TPAD BOOST DIV 4

ISYNC MASTER=CLEAN X305

SYNC _DATE=05/ 30/ 2014

KEYBOARD/ TRACKPAD (2 OF 2)

d} Appl e I nc.
®

TG Ve sz |
<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
IV ALL RI GHTS RESERVED

|
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NOTE: Unused pins have "SMC_Pxx" names. Unused

pins designed as

outputs can be left floating,

those designated as inputs require pull-ups

57 56 50 44 43 42 39 38
72 70 &

C50021
1UF

us000
LMAFSXAH5BB
77 13®I—PCAD<O>—“L3LPOJADJ (1 8§A2) E2 SMC_CPUPKG VSENSE 43 46
@y LPC AD<1> 0000000000 000000 gy Al3lPooADL | EL e SMC CPUPKG ISENSE =~~~ mwsse
i@y LPC AD<2> 0000000000000 ey Cl2lpcoAnz OM T_TABLE F2 e SMC_TPAD | SENSE am «
@y LPC AD<3> 000 gy Dlllipooams Fl_ qm SMC _DCI N_VSENSE am s
77 19 [T LPC CLK33M SMC - 121 PoOCLK B3 SMC_DCI N _| SENSE 43 a5
7 13 T LPC FRAME L - D12+l PCOFRANE* A3 SMC_PBUS_VSENSE 43 45
20 SMC LRESET L - G%LPO)RESEF* B4 SMC_SSD_| SENSE 43 46
13 LPC SERI H13 || PCDSERI RQ A4 SMC_CHGR BMON | SENSE 43 a5
2 o PM CLKRUN L () - GL1 | PCOCLKRUN* BS SMC _CPU HI | SENSE 43 a5
20 12 (T LPC PWRDWN L - L3LPCOPD A5 SMC_OTHER3V3_HI _| SENSE 43 as
14 @M&_L—‘_Fug LPCOSCI * B6 P1V. M_| SENSE 43 a6
1 @ SMC WAKE _SCI _L - B12 |pks A6 SMC_CPUDDR | SENSE 43 a7
C1 - SMC_LCDPANEL | SENSE am s+
oy SMBUS SMC 0 SO SCL ()  queg El0Ji2c0osaL (&) SMC_OTHERSV_HI _| SENSE 43 45
57 B SMBUS _SMC 0_SO_SDA (D) gty D13 || 2c0SDA B1 - SMC_CPU | MON | SENSE a3 4
a8 AAEMD}_“_WI 2C1sCL B2 = NC_SMC_ADC15 Yanu K5
8 14Ty SMBUS SMC 1_SO_SDA (D) qpugp— N2 [I 2C1SDA €24 - NC SMC ADC16 am +
14 398 SMBUS SMC 2 S3_SCL (D) gty N8 | 2c2scL Gl - SMC _LCDBKLT_| SENSE am o
a1 3B SMBUS _SMC 2_S3_SDA (D) qugp— MBI 2C2SDA HL - NC SMC ADC18 am
e NC SMBUS_SMC 3_SCL (D) gty L8 || 2c3scL H SMC_PCH CORE | SENSE 43 a5
o 3By NC SMBUS_SMC 3_SDA (D) gty K8 || 2c3spa B7 - SMC_S2_| SENSE am @ a7
5B NC _SMBUS SMC 4_ASE_SCL (D gy N[l 2C4SCL A7 - SMC_TPAD_VSENSE am s 4
5B NC SMBUS_SMC 4_ASE_SDA (D) iy M || 2casDA B8 P SMC _X87_| SENSE am
57 56 41 LBy SMBUS _SMC 5_G3_SCL (D) gy VI 2C5SCL ; SMC _TBT_| SENSE am «
s7seaq@ySVMBUS SMC 5 G3 SDA (i gy Mi2csspA
K2 o CPU_PROCHOT L o 42 58 75
B! SMC _FAN O_CTL L1 [PVB/ FANOPWD K1 - SMC _VCCI O CPU DI V2 ,, <
40 SMC_FAN O_TACH - =13 [PM7/ FANOTACHO -pL2 SMC _S5_PWRGD VIN .,
w5 m SMC FAN 1_CTL & CLL |PK6/ FANOPWL | L1 - SPI _DESCRI PTOR OVERRI DE L o 19 w2
© > SMC_FAN_1_TACH o "2 |PK7/ FANOTACHL  T3OCPL/PUSIC2-| S5 gu CPU CATERR L ams
» Q) SMC TOPBLK _SWP_L - B _IPN2/ FANOPWR T3CCPO/ PJ4/ C2+ D5 - CPU _THRMIRI P_3V3 am «
TP_SMC MPMb_LED CHG e D10 |pN3/ FANOTACH?
SSI 0CLK/ PA2| M2 - SMC_PM &_EN oo 42 61 67
o3 SMC_SYS_KBDLED L11 [PNg/ FANOPVWB SSI OFSS/ PA3|_MB - PM_DSW PVWRGD oo 2 72 7
o@>—SMC ACTUATOR DISABLE L o g N2 lons/ FATACHS SSloRCPAdl L4 g SMC DELAYED PWRGD om0 50«
w@yNC_SYS TODM ONEWRE g NI Ione/ FANOPWS SSIOTX PAS| NL SMC_PROCHOT oD
s SYS_ONEW RE ML IpN7/ FANOTACHA
oo NC HISIDE ISENSE OC 4 Ipo/ FANOPWE F11 SMC_DEBUGPRT_RX_L % 4270
w@m-SMC PCH SUSACK L~~~ g  J2IPH3/ FANOTACHS uLTx PB1| E11 SMC_DEBUGPRT_TX_L a8 42 76
ToccPo/ Pe6|F4 - NC SMC SYS_LED oo
2@ CPU PECI _R -~ C4 |PECI ORX Toccri/ Pe7|_F3 @=p—( D NC SYS GFX _THROTTLE L D
w2 ) SMC PECI L - 6 |PECI 0TX
SsI 1RX/ PFOL_M - SPI _SMC M SO a0
a2 Bl L_BUTT: L ML3 |pPO/ | RQL16 SSI1TX/ PF1|_ N9 - SPI _SMC_MOSI oo 0 77
» r—SMC DP_HPD L - L12 Ipp1/ | RQLL7 ssi 1oLk PRl L10 g SPI _SMC CLK o s 77
o [y SMC_PME_S4 WAKE L -0 lPP2/ 1 RQLLB SsI1FSS/ PR3 K10 g SPI_SMC CS L o s
20 20 TR SMC PME _S4_ DARK L - 312 |pp3/ 1 RQL1O L9 - S5_PWRGD am e o
o 12 (T} SMC_S4_WAKESRC EN * J13 |PP4/ | RQL20 K9 - PM PCH SYS PWROK Qa2 18 19 72 77
LS |PP5/ | RQL21
oD SMCACTUATOR ENL " wlereiraize wrocoPo) pod| K7 SMC_DEBUGPRT_EN L .
w25 [y SMC LI D - K6 |pp7/ 1 RQL23 WoocP1/ PG L7 e NC SYS GFX OVERTEMP  +mw
» D SMC_PCH SUSWARN L * D4 |pQo/ | RQL24 Wr20cPo/ PHo|_K3 - ALL_SYS_PWRGD QI 28 19 58 67 72
o —SMB_INT_L - E4 IpQ1/ | RQL25 Wr20cP1/ PHL| K4 - SMC_THRMIRI P oo 2
a3 a2 @M‘_FSP@H RQ126
2 y—G3_PONERON L - NS IPQe/ | RQL27 WF3CCPo/ PH4| 33 - PM PWRBTN L oo 2 18 77
212 ey PM SLP_S3_ L - P/ 1| RQL28 Wi3CccPL/ PHSL HA g (o PM SYSRST L o 2 1072 7
2 - EM SLP_S4 L - PGB/ | RQL29 Wr4CCcPo/ PHe|_H3 NC MEM EVENT_L .
o 12— PM SLP_S5_ L - ’L’z PQ5/ | RQL30 WF4CCP1/ PHT| -> SMC_ADAPTER _EN o +2 42
42 39 SMC _ONOFF_L - PQ7/ | RQL31
m e T1ccPo/ P3Ol 9 - SMC OOB1_D2R L am
o rm—SMC RX L -3 JURX TiccPl/ PIILBY g SMC OOB1_R2D L o
22 m SMC TX L - M JuoTx T20CP0/ PI2| A9 - NC IR RX OQUT_RC a3
T2ccP1/ PI3L S8 SMC TPAD BOOST_ DI SABLE_L 43 65
% o SMC_PWRFAI L_WARN L —E13|Ussonm - . —
o7 31 (OO} PM W AN _EN - E12 |JusBoDP wrsccpP1/ Pve|_HL0 - PM BATLOW L [Ty 22 %0 42

NOTE: SMS Interrupt can be active high or low rename net accordingly

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

# PP3V42_ G3H

NS

N

1

L5001
30-OHM 1. 7A
1 2 PP3V3 S5 S VDDA
0402 — =
OM T_TABLE VOLTAGE=33V T 5001
1
2002 U5000 = Qo "
5 2
Sow LMAFSXAH5BB SR X5R
2201 BGA
(2 OF 2)
mowemmSMC RESET L | g @O rsT SweLK/ Tex| CL0 SMC TCK iz 50 72
Swol o TV ALO SMC TMB 2 50 72
72 4z saggry— W FI_EVENT L (D) gy BLL|PKA/ RTCCLK swo Too ALL SMC TDO .,
[Sve VARE natwaxe 0/ [ B10 SMC_TDI ..
NCAZ_X NC
K32K MLO |xosco
NCxNLO Ixosct
VDDAl D3
» _SMC_EXTAL G12 |osco
= _SMC_XTAL Gl3 |osc1 VREFA+| D2 2| PP3V3_ S5 AVREF _SMC
VREFA- L DL XW5000
K12 |vBaT Sl SM
47 a5 45 42 | C3 GND_SMC AVS:! 2 1
D7 oA [ E3 PLAGE NEAR-U5000. AL VM1
E6
E8 Al
E9 c7
F10 | [ vop 3
37 E5
35 =) 1 CEO12(F) 1 EE'QZI
J10 5 e (£ UF— otggl
ey Ho 2 Og ; CERV | 2 gM
PPlVE_NS5 E%gg\/%lgm J1 J5
M Ei — ; 36 38
1C5017 AE?EI%V ) K13 | | vooc J11
p— 0V UF 06 K11
B X
X5R
201 L

SYNC _DATE=01/15/2014

ISYNC MASTER=CLEAN X305

SMC

d} Appl e I nc.
®

RGP PROPERTY OF APPLE
THE POSESSOR AGREES TO THE FOLLOW NG

Il NOT TO REPRODUCE OR COPY | T

IV ALL RI GHTS RESERVED

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

20y N EmN

SCH_NUM>
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8

7

2 1

SMC Reset "Button",

Supervi sor & AVREF Supply

R5127
PP3V42 G3H IAAN 2 PP3V42 G3H SMC SPVSR
5% 1C5127 M N-REGK-W DTHEO, 1
1/ 16W VOLTAGE=3. 42V
ey A 'R5100
p— 70 100K
2 % 5%
2358 NO STUFF 1/ 20w
VE
50 44 43 42 41 39 38 35 19 5201
BRBLELR
Mac Mni: 5V )
Mobi | es: 3. 42V 0. 47UF V+ VIN
BT 5110
CERM 2GR VREF- 3. 3V- VDET- 3. 0V
DFN
2 [TRy—SMC TPAD RST L SgMRL*  (1PUSND903049 RESET*(y> ¢ SMC RESET L gy a1 s0 57 72
72 42 41 39 [TR)—SMC ONOFF L S (YA PP3V3 S5 AVREF SMC 4 72
SMC_MANUAL RST L 4lpeay RO cerourl 8 M NREGCW DTHEG. 1 nm
VOLTAGE=3. 3V
our a0 254
R5101 101t ~
% Sote - C5125 * 1 C5126
10% —— 10uF —— —— 0. 01UF
st xR o 00— T 1%
, 603 R S%6 ien 2 2 X0% cerm
S| LK_PART=SMC_RST 603 201
PLACE_SI DE=BOTTOM GN\D_SMC_AVSS a1 45 46 a7

MR1* and MR2* nust both be |ow to cause manual reset.

Used on nobiles to support

NOTE: Internal pull-ups are

SMC reset via keyboard.

to VIN, not V+.

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

% %%

1/ 10w 1/ 10w

s Mo
603 2 2 603

SI LK_PART=PWR_BTN

SI LK_PART=PWR_BTN

M N_LINE_W DTH=0. 4 nm
M N_NECK_W DTH=0. 1 nm
VOLTAGE=0V

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

75 58 41 6 CHI)- CPU PROCHOT L

77 14 (OOT} PM THRMIRIP L R

SMC12 PEC

SUPPORT

PP1V0O5_ SO0
CRI Tl CAL

OvNa2BaLI B

DFN1006H4- 3
SYM_VER_2

ol T3 o

10 14 15 17 18 42 62 67 70 72

R5134
1 /\/\/\12 CPU_PECI 6 14 75
To SMC 1/3/8‘,‘, From To CPU PCH
201

- 'R5197
1 1 100K
SMC Crystal Circuit 1%
120w
W
22 R5112
R25£|1.é|.0 . SMC_VCOI O CPU DI V2 2 [m>—PM CLK32K SUSCLK R 1A%% 2 swvCoakazk oD
o SMEAL A Kz S XIALR PHACENEAREOI00. Yo 56 56 50 44 43 42 41 39 38 35 19 _PP3V42 G3H
ot CRI Tl CAL 1 1120w uRBHL
1/20W R5196 e
2 5110 TnoK 67 o6 65 47 40 43 49 39 34 29 —PP3V3 S4
3.2X2. 5MV SM 1 1/ 20W
hHZ. - [=
SMC_EXTAL 2000 13IOF:P'3V‘- 1P 8Yc 2% 45 a1 20 20 _SMC_PME_S4 DARK L R5169 100K 1A 2
: = 72 42 a1 39 _SMC_ONOFF L R5170 10K 1 o S% Meow W 201
Cx = 1 _G3 PONERON L R5172 10K 1mz _ vzw w201
72 43 a1 39 _SMC LI D R5171 100K p 5% Meow w201
+C5110 1C5111 2 a CPU_THRMTRI P_3V3 AN
= 12PF — 12PF a _SMC TX L R5173 10K LAANZ
s 3 o & CRI Tl CAL s _SMC RX L RE174 100K 3 Ap\z o0 Toow W 2ot )
° Sy ? S 3 R5175 20K 5%  1/20W M 201
5 5 158 PM_THRMIRI P_B_L o ar o SMG DEBUGPRI_TX L o176 NN Ao
MVBT3904LP- 7 i - 76 a1 38 _SMC DEBUGPRT RX_L 20K 1 ANAT2
' OFNI006-5 R5158 2 %0 _SMC TVB RE177 10K i \an/a o vEw e i) |
J— 2 3.3K,  bM THRMIRI P L 41 _SMC TDO RE178 10K 1 p\p/z o0 Yoow W i
= AL e 4 _SMC TDI RS179 10Ky gz oo 1o e
= 120w 72 50 41 _SMC TCK R5180 10K AAAZ % vzow W 1] ]
SMC USB CLOCK REQUI RE THESE CRYSTAL VALUES: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 M-Z M . SMC BIL BUTTON L RE181 10K 1 AATz % wmow W e |
57 56 43 41 _SMC BC ACOK R5187 470K IAANZ S% izow WM 201
41 _SMC S5 PWRGD VI N R5192 100K 1 p 5% zow w201
NN ~S——mow " zor |
a1 _SMB INT L R5193 10K IAANZ L4
42 a1 _CPU THRMIRI P_3V3 R5194 100K LAANZ S% teow w201
41 10 _SPI_DESCRI PTOR OVERRI DE L neemer R5195 10K IAANA2Z L
5% 1/ 20W M- 201
SMC_THRMIRI P R5186 10K 1 2
o NN —sr—row % o1
41 30 20 19 _SMC_DELAYED PWRGD R5191 100K IAANZ
67 61 41 _SMC PM G2 EN R5198 100K IAANAZ S% teow w201
41 12 _SMC_ADAPTER EN R5185 10K IAANZ S% 1zow w201
67 a1 _SMC S4 WAKESRC EN R5190 100K IAANZ 5% zow M 201
5% 1/ 20W MF 201 J_
72 31 _PP3V3 WAN
72 a1 30 WFI_EVENT L R5189 10K IAANZ

5% 1/ 20W MF 201

SYNC MASTER=CLEAN X305

TTILE

SYNC DATE=06/24/ 201

SMC Shared Support

d} Appl e I nc.
®

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

51 OF 118

8 7 6 5 4 3 2



http://laptopblue.vn/

Laptopblue

57 56 43 a2 1 _SMC_BC ACOK

— SMC BC_ACOK 4142 43 s
= WARE BASE=TRE

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

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

— SMC_CPUPKG VSENSE ;s 46

— SMC CPUPKG I SENSE 4 45 s
— SMC _TPAD_| SENSE a1 a3 a6
— MAKE BASE=TRUE

s a3 _SMC_DCI N_VSENSE
s a3 _SMC_DCI N _| SENSE
s a3 . _SMC_PBUS VSENSE
a0 a3 2 _SMC_SSD_| SENSE

— SMC DCI N _VSENSE waws

— SMC DCI N | SENSE o a3 as

— SMC PBUS VSENSE s
— SMC_SSD_| SENSE a3 a0

6 57

a3 a1

a3 a1

a3 a1

a3 a1

NC SMC SYS LED

NC MEM EVENT_L

— NC SMC SYS LED
— WMAKE_BASE= )
— NC MEM EVENT L

NC IR RX QUT RC

NC _SYS _TDM ONEW RE

— NC IR RX OQUT _RC

= WARE_BASE=TRUE NO TEST=TRUE

— NC SYS_TDM ONEW RE

= —BASES ) TEST=TRUE

s NC SYS GEX THROTTLE L NC SYS GEX T
- = — T AKE_BASESTRUE NO

sa NC SYS GFX OVERTEMP — NC SYS GEX O

a1 a3

a1 a3

a1 a3

a1 a3

HROTTLE L a1 4
TEST=TROE
VERTENP ., .

4 s 1 _SMC_CHGR BMON ISENSE; SMC_CHGR BMON_| SENSE 4: 4 45
wmn SMC CPU HI ISENSE - SME CPU HL ISENSE . .
wmn SMC OTHERBVS HI | SENSE SMC OTHER3VS HI | SENSE «i s
wmn SMC PIVBSMEM | SENSE — SMC PLV3SNMEM | SENSE . s 4
wmn SMC CPUDDR ISENSE - SMC CPUDDR ISENSE ..
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 . s 4
ADCL “SNC_ADCL o
ADCL SNC_ADCI6 ...,
wn LCDBKLT | SENSE — SMC LODBKLT ISENSE . s sr
wa NG SMC ADCIS — NCSNC ADCIS ...
wn SMC PCH CORE | SENSE — SMC_PCH OORE | SENSE 4 1«

o m SMC_S2_| SENSE _ SMC_S2 | SENSE s o
— MAKE_BASE=TRUE

46 22 1 _SMC_TPAD_VSENSE — SMC TPAD VSENSE 41 43 46
— WAKE BASESTROE

a1 _SMC_X87_ | SENSE — SMC X87 | SENSE P
— MRKE_BASE=TRUE

s a SMC TBT | SENSE — SMC TBT | SENSE a1 43 46
— WARE_BASE=TROE .

wn NC SMBUS SMC 4 ASF SCL NC SMBUS SMC 4 ASE SCL « «
wn NC SMBUS SMC 4 ASF SDA NC SMBUS SMC 4 ASE SDA « w
w1 o SMC TPAD BOOST DI SABLE ISMC TPAD BOCST DI SABLE L a4 s
a0 SNG PNVE S8 DARK | SMC_PVE S4_DARK L g5 a1 a2 a0

SMC PME_S4_DARK L 20 20 41 42 43

IS

IS
5

IS

IS

IS
5

SNC_%USACK: YES

oN)
(8}

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

%
1/52 W

Spare S4 | RQ R;fsl
O 2 PCH SUSACK L o -

s 35,4 50 47 05 o0 + mm_SMC_PCH_SUSACK_L

N

1/5°/W
R5259 o
100K SMC_SUSACK: YES

@ (ooT} SMC DP_HPD L

43 46 47 65 66

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

72 43 41 39 34 (TR SMC PME_S4_WAKE L

SMC PVE S4 WAKE L ey 24 50 41 40 72

APN: 998- 3029
OM T_TABLE

J5250
HALL- SENSOR. M_B- PADS- K99

8

1
NCX5—+-0 O—XNC R5283
2 7 R5
00 PP3V42 G3H 258 o —SMC_TOPBLK SWP_ L 1,55 2 PcH STRP TOPBLK Swe L o =2
5%
6

21° ©71
NCx—0 O 1/20W

w
lmm
3

:

—

o

0

-

o
U1
STESSE
N
=
N
Sm%’
cO
—
o
2
N
S
E

PR T e

zgﬁ(’.)@m SMC Pr oj ect Support

0462 wownm PMBATLONL  — PMBATLONL ooy e wa |
1 = BASES d} Appl e | nc |<SCH_NUM>I D
® <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
REFERENCE DES CRI Tl CAL BOM OPTI ON THE_| NEORMATI ON_CONTA! NED HEREI N | S THE
PROPRI ETARY PROP PLE | NC.

ROP PROPERTY_OF AP
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

PART NUMBER qQry DESCRI PTI ON
607-6811 1 SUBASSY, PCBA HALL EFFECT, K99 J5250 CRI TI CAL
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PCH SMBus

Connecti ons

as 29 20 $3 15 18 9% 93 %8 75 PP3V3_S0O
&3 37 26 43 a3 35

1 45 a8 a7

Lynx Poi nt

XDP Connectors

31800 & J1850
( MASTER)

69 44 19 13 SVBUS_PCH CLK

SMC "0" SMBus Connecti ons

as 29 20 3315 18 59 93 95 75 PP3V3_S0O
8 81 49 26 47 26 45 a3 35

L,

R5350'| [* R535 i
SMC 5 OI°§ 2. 0K L&R Fin Stack Tenp
Us000 " YRR Piow EMCL412- A US860
( MASTER) i 21552 2402 (Wite: 0x98 Read: 0x99)
s

sSMC " 5"

SMBUS CONNECTI ONS

57 56 50 43 42 41 33 38 3 10 PP3V42 G3H
BRER

SMBUS _SMC O0_SO_SCL

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

81 72_71 68 a1

0 |©

S-S
252 gaw

SMBUS _SMC O_SO_SDA

MBUS SMC 0_sb "SbAR £ SVBUS SII\F/EEO S0_S
S e S S KT BAGES

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

SMBUS PCH CLK

eDP Connect or

J8300
(Wite: 0x86 Read: 0x87)

%% SMBUS SMC 0_SO_SCL —

o=

SMC

U5000
( MASTER)

1
2

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

oy s SMBUS SMC 5_G3_SDAX 4 SMBUS SMC 5_Ga_sDj

(Wite: 0x72 Read: 0x73)

SMBUS _SMC O0_SO_SCL

71 68

SMBUS _SMC O_SO_SDA

4 3 %2 SMBUS SMC 0_SO_SDA —

8 4

SIS
252 gaw

J4002
ALS
L

o=

RS;%OKl 'R5381 Battery Charger

. 2. 0K
o 5
v 23\7\‘7% ;é%ow 15L6258 - U7100
201, 2201 (Wite: 0x12 Read: 0x13)

SMBUS SMC 5_G3_SCL

§
SMBUS SMC 5 _G3_SDA ,

Battery

J7050
(Wite: 0x16 Read: 0x17)
SMBUS SMC 5 _G3_SCL 4 4

g
SMBUS SMC 5 _G3_SDA

4
7 72

28

3
H

SMBUS_PCH DATA

77 72 71

o 45 39 1» SMBUS_PCH_DATA

77 72

SMC " 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

81
72
a1

5

oy SVBUS SMC 2 S3_SCL —* 4 SMBUS SMC 2 S3_SCL
a3y SMBUS_SMC 2 S3 SDA'_Y 4 SVBUS SMC 2 S3_SDA

1 1
SMC R5371(|)< %37 Tr ackpad
U5000 1 23\07\‘72 gé%ow 34801
( MASTER) 201, 2201 (Wite: 0x98 Read: 0x99)

— SMBUS SMC 2 S3 SCL 4,
— SMBUS SMC 2 S3 SDA

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

SMC

U5000
( MASTER)

Unused

PCH "SM.i nk 0" Connecti ons

any
e
sno
558
sna
o2
sno
e

? PP3V3_S0

Lynx Poi nt

U1100
( MASTER)

7715 SML_PCH O_CLK
NVARE_BASE=TRUE

R5310* R5311
8. 2I°§°% 8%2K
TEL iy

4025 2402

71s SML_PCH O DATA
VARE_BASE=TRUE

SMC " 1" SNMBUS CONNECTI ONS

332920 $5 1718 34 93 8 53 PP3V3_S0
&3 6 45 as 35

1 49 48 47 4

1
sMe R5360

%
U5000 1 2@}@/%
1

( MASTER) 2
o1 a5 42 a1 SVBUS SMC 1 SO_SCL — a5 44 81 Sh/BLIJSRUtSI\/C 1_S0_SCL
e RS S R RRE. BASES

2

'R5361
1K

5%

%ZOW
2201

CPU/ DDR3/ PCH/ Al RFLOW TEMP|

o1 a8 42 a1 SVBUS SMC 1 _SO_SDA — 45 as E?SNBLIJSR&SNC 1_SO0_SDA
= =—"WAKE BASE=

PCH "SM.i nk 1" Connecti ons

EMC1414- A: U5870
(Wite: 0x98 Read: 0x99)

¢— SMBUS SMC 1 SO SCL 4
i

_ SVBUS SMC 1 SO_SDA 4o
L

X87 TEMP
TMP105: US823

a8

a8

a8

a8

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

access PCH & CPU via PECI.

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

SMBus Connecti ons

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 | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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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@]ﬁgm NTUDB169CZ
SOTS63  D[3  poiN S5 VSENSE N L
P-CH e s PBUSVSENS EN L
Enabl es PBUS VSense
di vi der when in SO. R5402*
T 67 32 31 PM SLP S3 R L 2 G b 100K
o s 17160
\ ¢ V- LF
70 57 55 _PPDCIN G3H | SOL 4|s ) -
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 S A s G l: 1o 1%
PM SLP_SUS_L 2|c 11258 _NEAR ‘ N ’%% B = ;
67 66 12 E L S 1/ 20W L ACE._NEAR=U5000. A3: 5MM
PPBUS GBH
R5412° 23/52 BT‘IQEQ/ENI R‘et= Lg%_/\ﬁoqnsnax of 22.32v 72 70 65 63 57 56 45 30 , \I@t Yy s BT‘IQEQ/ENI R‘et= Lgbs\ﬁoqnsmax of 13.98V
1}S 100K
SMC DCI N VSENSE P- CHANNEL SMC_PBUS VSENSE
R5411° J_ . sl o = R5405" oD -
V- LF
100K = 402 , R54 141 PLACE_NEAR=U5000. F1: 5MV 100K R5404] PLACE_NEAR=U5000. A3: 5MV
106 1 C5414 1% t C5404
1160 5.36K<s L 5500 1/ 16W 5.90k & | 3700
VE-LF . 1603 T 9,2 VE-LF 1% — 507
402 , PLACE_NEAR=U5000{ F1: 5MM 1/ 20W 6.3V 402 , 1/ 20W R 6.3V
X5R X5R
PDCI NVSENS EN L DIV 201, 0z01 PBUSVSENS _EN_L_DIV 201, 0201
GND_SMC_AVSS a1 42 a5 46 47 PLACE_NEAR=U5000. A3: 5MM GND_SMC_AVSS a1 42 a5 46 47

COWPUTI NG Hi gh Side Current Sense / Filter

33 29 20 15 17 19 94 34 93 17 _PP3V3 SO
EEF R R
| C5401 SMC Key | COR
EDP Current:21. 6A 1 g SMC_ADC8
m T,
70 62 50 50 53 _PPVIN S5 HS COVPUTING ISNS g - b
PLACE_NEAR=U5000. B5: 5MVI
re400 (mi00 i
o292 °| * | SNS HS COVPUTI NG N Slin seo . oUT |6 HS COVPURING 1 QUT 1A%, Sve cPu H 1 sENSE o -
Low CRI TI CAL PLACE_NEAR=U5000. B5: 5MM
Power Drop across R5400 at EDP becomes 1.21W 82 | SNS HS COVPUTI NG P 401N+ REF[1 , C5403
0.003 ;] 1R5409 0. 22UF
CRI Tl CAL 20%
G\D 20K 83V
Gai n: 50x o %Z'if‘é" 2 201
70 65 63 57 56 45 39 _PPBUS GBH - 3 2402 G\D_SMC_AVSS a1 42 a5 46 a7
£ PLACE_NEAR=U5400. 6: 5MV
; ; ; OTHER . Hi gh Si Current Sen Fi l r
OTHERS (5V) High Side Current Sense / Filter S (3.3V) gh Side ent se / te
33 29 20 15 15 19 92 33 3% 77 _PP3V3 SO 33 29 20 35 15 19 94 15 93 77 _PP3V3 SO
EER F R SRR BRRgEREL
| C5422 SMC Key | O6R | 05431 SMC Key | BBR
EDP Current:5A 0. 1UF EDP Current:5A 0. 1UF
L S SMC_ADC13 19 SMC_ADC9
- 20 0
7061 PPVIN S5 HS OTHERSV ISNS o, i 2 oM 7061 PPVIN S5 HS OTHER3V3 ISNS g, o) 2 v
V+ V+
PLACE_NEAR=U5000. C2: 5MV
Rg)ei'%oz 2 1 SNS_HS_OTHERSV_N Pﬁfﬁg Dy ) Raiioz %2 1 SNS_HS_OTHER3V3_N msla
[ s i - 5[ N scro | ouUT |8 HS OgHERSV | QUT y OTHERSV_HI_| SENSE oo 1 4 [y N — 5N sco . ouT L8 HS OFHER3V3 | QUT aras
1% CRITI CAL PLACE_NEAR=US000. C2: 5MM 1% % CRITI CAL
0'0051n2ISNSHSOTHERSVP 4N rer| 1 5426 0-005132ISNSHSOTHER3V3P 40N+ REF| 1
CRI Tl CAL Q. 22UF CRI Tl CAL
aD 12RG"'>K4 29 )%:g’v G\D 12R(3E)K4 39
70 6 63 57 56 45 39 _PPBUS GBH - Gain:100x $5 o 2 ozon nroeessamw PPBUSGH g Gain:100x $5 o
> M- LF L ME-LF
2402 GND_SMC_AVSS 41 42 45 46 47 2402 GND_SVC_AVSS 41 43 45 46 47
= PLACE_NEAR=U5420. 6: 5MV = PLACE_NEAR=U5430. 6: 5MV
CHARGER BMON HI GH S| DE ( BATTERY DI SCHARGE) CURRENT SENSE & FI LTER DC-IN (AMON) Current Sense Filter

SYNC MASTER=CLEAN X305 PEG

L

SYNC DATE=02/18/ 201

PLACE_NEAR=U5000. B3: sv  SMC Key | DOR

| PBR i i i
o enarger Fias LA nEseuRD00. At MeADCT COP Qurrent: 4. 6A 3554341 SMC_ADC4 Hi gh Side Voltage and Current Sensing
57 D CHGR AMON 1 A Ig SMC _DCI N_| SENSE o 4 43 I
N/ s 1w F’LACEANEAR:USOOU. B3: 5MM d} Appl e Inc.
1
wiow |, C5421 & 1adl 8 <E4L ABEL>
0% -1 9% NOTI CE OF PROPRI ETARY PROPERTY:

o2 cerRl-ACE_NEAR=US000. Ad: 5SMV
0201

~

GND_SMC AVSS 41 42 a5 46 a7

, 1ov
X7R- CERM
0201

GND_SMC_AVSS

a1 42 45 a6 47

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
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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4

3

2

71 70!

Sense Resistor 0.005 GChm
EDP CURRENT: 5A

82
33 29 20 15

SSD CURRENT SENSE

NO_XNET_CONNECTI ON=TRUE

SENSOR_NONPROD: Y

CPU PKG Load Side Current Sense / Filter

PLACE NEAR-R7310.3:5Ma  RD505
CPUVR | SNS1_P 15' 23Kz
82 50 TR
518 8% 8279833 _PP3V3 SO O tom
52 51 49 48 47 46 45 44 35 1/ 16W
M
1 css58 402 33 20 20 §8 12 18 98 97 98 97 _PP3V3 SO SENSOR NONPROD: Y
o 100 . SENSOR_NONPRGDA%48 47 46 45 41 35 PLACE_NEAR=US550. 5: 3MM
oo PLACE_NEAR=R7320. 3: 5MM R5508 1 GSSO
Tov
2 B e PR | SN2 P , 5.23K, NO_XNET_CONNECTI ON=TRUE Qg%lUF
10V
0.5% 2
U5540 — I Hm 1 16w SENSOR_NONPROD: Y xR CERM
N s OPA333DCKG4 - SMC ADCB SENSOR_NONPROD: Y 402 SENSOR_NONPROD: Y CRI TI CAL
+ SC70-5 R5564 o PLACE_NEAR=R7330. 3: 5MV R5500 R5503 U5550 -
4.53K SENSOR_NONPROD: Y
4 I SNS_SSD I QuT. 1 2 SMC a1 43 5. 23K 3. 57K 5 OPA333DCKGA _
52 59 (TR CPUVR | SNS3_P 1 2 821 CPUVR I SNS_P 1 2 83 CPUVR ISUMR P 14 scr0-5 R5506
5 Vs 1% A M \7}\ X
. 2 “lzﬁuw 1 mﬁx - INECTI ! IP/JSBC\I 1/11/5W 4 CPUVR_| SUM | OUT 1 * 53K2
4> | SNS SSD R N GAIN: 165. 56X 201 5540 jid o N
0. 2207 PLACE_NEAR=US000. B4: SMM SENSOR_NONPRCD: Y a . Vs 1/ 20w
PLACE_NEAR=U5000. B4: 7MM 6.3v PLACE NEAR=R7310. 4: 5NV R5570 R5507 2 201 1 C5501
R - . 23K . 57K
0201 52 59 [T CPUVR | SNS1_N 1 223 2 CPUVR IGNS N 1 R 282 CPUVR | SUM R, PLACE_NEAR=U5000. E1: 5MM
= GND_SMC_AVSS 41 a2 45 a6 a7 NO_XNET_CONNECTI ON=TRUE 0. 5% e -4 2 SR
R5562 R5563 SENSOR_NONPRCD: Y M M- LF SENSOR_NONPROD. Y 0201
T A h A a0z *SENSOR [NONPROD: Y h .
1% LANANA ] d R5555
uiew NO_XNET_CONNECT! ON=TRUE
6 = - PLAC R=R7320. 4: 1
NO_XNET_CONNECTI GN=TRUE 402 82 59 [T)-CPUVR I SNS2 N 1A 2 1% 1% Gai n: 137. 77x
1/ 16w XNET_CONNECTI ON=TRUE
L NO_XNET_CONNECT! ON=TRUE  0.5% e oE LF NOXNET_ T Scale: 29.03A / V
- 2 402 .
PLACE NEARERTS30, 4: S & I ndi vi dual Sense R is 0.75nmChm M vaut:
TBT r RRENT SENSE - - R5572 .
Rout er CU SENS| SENSCR_NCNPROD: 523K = EDP: 95A TDP : 45A

52 59 [T)-CBUR I SNS3_N

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

M
402

NO_XNET_CONNECTI ON=TRUE

SMC_CPUPKG | SENSE

GND_SMC AVSS

| COC
SMC_ADCL

oo 41 43

PLACE_NEAR=U5000. E1: 5MM

—L— 0. 22UF SENSOR_NONPROD: Y
—— 26%

a1 42 45 46 47

3.3V at 95. 8A

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

v6 o5 47 45 43 42 20 39 34 g9 PPIVA A 7270 69 66 47 44 21 20 13 _PP3V3 S3
! C5551
0. 1F
EBRSEURRENTT 6. 84080 M 20w DDR3L 1. 35V DRAM ONLY CURRENT SENSE / FILTER 1 C5560
R5551 te 0. 1UF
3. 65K — a0
B2 % %% __PP3v3 sS4 - s2 | SNS TBT P 1A 2 ISNS TBT R P Xk cerm | MDC
2 5 313 ->
72 CRI TI CAL L C';"iigga@ = | HSC EDP CURRENT. 8A
5 —
P 1+ sC70-5 R5502 SMC_ADC23 1270 o5 6 21 _PP1V35_S3 RE573 U5560 S SMC_ADC10
\7"\ 4 s BT LouT L A 83K SMC IBT | SENSE 50k s s OPA333DCKGA
ooy 1 e 2 a2l 1 M R + SC70-5 R5577
g e R5560 13 Vg Vv 4. 53K
335?55}(2 3] \2 AN 274X vz | PLACE_NEAR=U5000. A8: 5 : o2 | SNS 1V35 MEM P Ulleggl 4 | SENSE_P1V35MEM | OUT 1 v 2 SMC_P1V3SVEM | SENSE rom, a1 43
20 20 28 o2 | SNS TBT N LANA2 s TET RN g o _I” SBp00 Vo 3 120w t NEARB000. B6: 5
3 EAR-
— 20% 74 ! mm
1756w PLACE_NEAR=U5000. A8: 5MVI o e a2 | SNS 1V35 MEM N R7§?2K 201 1 c557"
M foost | 282 | SNS 1V35 MEM R Ny PLACE_NEAR=U5000. B6: 7mm  —— Q; 22UF
— I 6.3V
1R5553 R5501. L GND SNC AVSS.1 a2 a5 s 47 25 20 23 22 o GAIN: 136. 6X 2 e
1 L
M M o R5575 RS576 = |_G\D SVC AVSS.; 4z 45 40 o7
1% 1 2 im M
sow 2\ Piow : :
20 1/ 20W . 1
25 i CPU Vcore Voltage Sense / Filter hoa o
02
NO_XNET_CONNECTI ON=TRUE V
TRACK PAD VOLTAGE SENSE YOC % MO XNET CONMECT N TRUE
= XW5520 R5520 —
SM
72 70 59 108 ¢ PPVCC SO_CPU + 532 CPUVSENSE IN RN, SMC CPUPKG VSENSE gy 1 45 PCH CORE CURRENT SENSE
V I PC PLACE_NEAR=R7310. 2: 5 MV 1/120/5\/\/ PLACE_NEAR=U5000. E2: 5MV
o 46 — PPBUS S4 TPAD SMC_ADC21 E 1 C5520 33 29 20 15 17 19 92 §% 98 11 _PP3V3 SO
70 - 201 10 220F 52 51 49 48 47 46 45 44 35
PLACE_NEAR=US000. E2: 7MM — 9,2 | C1C
. 6.3V 1
1R5580 CPU Load Side (I MON) Current Sensor R Sense Resistor R7640 0.001 Chm on PCH regul ator page 590 SMC ADCLS
45. 3K EDP CURRENT: 5A 200 —
§ 120w R5530 L GND SMC AVSS 4 42 45 46 47 2 &,
261 s [y CPUVR | MON ' 2 SMC CRU | MON | SENSE oD @ RS591 GAIN 333X 1
P1V( A 2 g1 PCHR P =
SMC_TPAD_VSENSE s NOSTUFF 52 02 U5590
oD = %Z? L a5 o s 5 OPA333DCKGA
1R5 81 PLACE_NEAR=U5000. A7: 10MV PLACE_NEAR=U5000. B1: 10MM 0. 22UF | C2C ok, + \7}& RASSBQKS
Ro581 115580 ~ % SMC_ADCL4 4 : : aaw
= %,22F o201 ) 3 Vs
2 6 cerm PLACE_NEAR=U5000. B1: 10MV R?SOQK — - 9
o201 GND_SMC_AVSS 41 42 45 46 47 52 62 (TR P1V0O5S0 CS N A/ 2 82 1SNS PCH R N
GND SMC AVSS 41 42 45 46 47 12w
Di vider set for Vin max of 33.3V e 'R5593 L PLACE_NEAR=US000. H2: SM
RTHEVENI N = 4494 Chms ™ =
66 65 a7 46 43 a3 40 39 34 20 __PP3V3_S4 w R5594 53 a2 a5 a0
84993588 C5511 s B
o.igE TRACKPAD CURRENT SENSE e e s’ NA gy
vtew
Gai n: 24.9x, EDP. 2.61 A (Transient) CRI TI CAL céun\y& 2 R5518 = MeLE
Rsense: 0.02 (R5510) R5510 402 20K
Vsense: 52.2 nmV, Range: 5 A 0.92 BYPASS=U5511. 5: : SMML L SNS TPAD | QUF FDBK 1 2
Di"i 113‘:3\”
2 mo_PPBUS S4_TPAD 1 2 PPVIN_S4_TPAD oo w0 201
PLACE_NEAR=U5510. 3: 3MM 3 4 PLACE_NEAR=U5510. 4: 3MV
s2 | SNS_TPAD_P s2] | SNS_TPAD_N | TPC
- - - - CRI TI CAL
3 SMC_AD2
VI N+ VI N U511
OPA340NA PLACE_NEAR=U5000. F2: 5MV
S
U5510 | SNS_TPAD | QUT_BUE 3|4 sor- 23 RS514
I NA139 \7?f>\ 1 SMC TPAD | SENSE R LANK 2 SMC TPAD | SENSE oo 4
8% %% _PP3V3_S4 . 8§ve SOT2ES ol y N
THRAH . R ”':‘nw SYNC _MASTER=CLEAN X305 PEG SYNC DATE=02/ 18/ 2014
N I = =
CRI Tl CAL Re511 1 cs514 EE—
1 ) 0. 228 L i Vol n rren nsin
C%.Slug 1 GN\D e 1R5519 1 ot oad Side Voltage and Current Sensing
20% pie 10K = len  PLACE_NEAR=U5000. F2: 5MM
R : /50w Appl e | nc
b ¥, GND SMC AVSS 41 42 45 46 a7 .
BYPASS=U5510. 5: : 5MM 2 =
= NOTI CE OF PROPRI ETARY PROPERTY:
- — THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
R FOSESER AGRERS 6 THE FOLLOW NG
Gai n: 1000uA/ V * 24.9kChm = 24. 9x | 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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66 47 46 44 21 20 13
72 70 &8

66 55 52 51 49 48 47
17 16 14 13 17 11
6 5 44 35 33 29 20

bt

X87 Al RPORT CURRENT SENSE
PP3V3_S4

67 66 65 46 43 42 40 39 34 20

72 71 70 89

3900 senscR BRI R p

I SNS_AI RPORTP LAAA

SENSOR_NONAROD: Y

SENSOR NONPROD: Y
0

w“ AP
30 SENSOR NONPROD: ¥ | C
1%
s OPA333DCKGA = SMC_ADC22
3 11 N8 scr0s R5g34 -
\ “— — 41 43
R%g af ¥ SENSOR_NONPROD: Y
1C5631
“ Al RPORTN_1 AR, = | SNS_Al RPCLRT RN cune a2ax e oo o 20F
,1;% SENSOR_NONPRCOD: Y = e Y PLACE_NEAR=US000. B8: 7MW
2’\6?; 030
R5632 R5633 =
510K : 2. 10%2 R GND_SMC_AVSS 4z 45 10 7
ke %Y SENSOR_NONPROD: Y
L0 s -
SERBTENRBROD Y
PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON

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

72 70 69 66 47 46 44 21 20 13

PP3V3_S3

EDP CURRENT: 4.2A

SENSOR_ I\O\IPROD: Y
RS68]

1%

LA

RS0g2

SENSOR_NONPROD: Y

ISNSCPUDDRPl 2 | SNS CPU DDR R P 1,

52 66 (T

v oo | SNS_CPUDDR N 13 cPU R
1%
SENSOR_NONEbD: =
\_ d 1 =
R5683 R5684
SENSOR_NONPROD: Y TR

| 201
= SENSOR_NONPROD: Y

S2 CAMERA CONTROLLER CURRENT SENSE

R5676
L0 s2 PWR S3

VE-LE 1716w 402
R5677
.. 0 S2| PWR: SO

72 70 69 66 47 45 a4 21 20 13 PP3V3_S3

2 73 70 68 67

J_ égg% I\O\IPROD Y

SENSOR_NONPROD: Y

NEARSUS000. AB: WM

5%
MF-LF 1/16W 402

a1 43

AVSS .1 2 45 16 47

SENSOR_NONPRCD: Y
3

1 C560
1UF
N=NECR—" : 9%
. 2 GERW XSR
R567 501
NS, S2P 13591@ SENSQR NONRRGD Y SENSCR_NONFIROD: Y
| (o ot el SENSR NOWPRDY 1 oM
M 1.8 scr0s R5674 SMC_ADC20
Yo igns s2 aur 453K SMC_S2_| SENSE D - -
R5900 3| v2 L SENSOR_NONPROD: Y
S SR 1 SNs_ s2 R N 21 |1 C5600
5" SENSOR_NONPROD} Y GAIN. 332X = 9507
0w - 2 &Y PLACE_NEAR-US000. B7: 7M1
21 5361
Sense Resistor 0.010 Chm A1
£op Gurrent: 820m RS672 (" R5§A73 = GND_SMC_AVSS .. 12 a5 10 7
SENSOR_NONPROD: Y g 1N NO_XNET_GONNECTI ON=TRUH]
wmer coseenarae § U %" SENSOR_NONPROD: Y
5 P
P

LCD PANEL CURRENT SENSE

w290 31218558 _PP3V3_SO
By BGN

s ST

NONPROD: Y
9001 UF

ol
o SENSOR_NON Pﬁ@
- SENSOR_NONPROD: Y | LDC
EDP CURRENT: 1.0A Us670 ”ﬁ%”‘é“%‘?’i” G SMC_ADC12
o oL SNS_LCD PANEL Ns | ' NS5 our s Lah PANEL 10Ut A RRK | SMe 1 coPANEL I SENSE gy o
1%
52 o [y SNS_LCD_PANEL_P 4 i ReF 1 ‘;1"“
. SENSOR_NONPROD: Y
~ 3=
GAIN: 100X T sg?v%
BR, rrace emmusooo

LCD BKLT Current Sense

| cs602
f— 9 1UFSENSOQ_I\0\|PRODZ Y

v

gERM

KLT_1ouT 1%

1%

20w

%

~ppfiBREEE PRV SO
o
n
EDP Current: 0.75A
cxg01
o LSNS LODBKIT N shn ' %o e L
= o0 rmy| SNS_LCDBKLT P__alne reF| 1
GND
~

GAI N 100X
SENSOR_NONPRPD: Y

GND_SMC_AVSS .; 42 45 46 47

SENSOR_NONPROD: Y
PLACE_NEAR=U5000. G1: 7M1

R5§3Ql

| BLC

SMC_ADC17

p— SMC | COBKIT | SENSE oD 4

SENSOR_NONPROD: Y
1C5601

L g 22UF

2 g(qu PLACE_NEAR=U5000. G1: 5MV
0201

GND_SMC_AVSS .; 42 45 a5 a7

s

Debug Sensors

7
@ Appl e I nc.
@

-'<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:

THE_LNEORMATI ON CONTAIINED HEREI N | S THE
PROPRI ETARY_PROPERTY. OF APPLE | Nc.
POSESSOR AGREES TO THE FOLLOWN NG

| TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR CCPY | T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
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56 OF 118

2



http://laptopblue.vn/

Laptopblue

4

CRI Tl CAL3

?5803
BC846BMXXH
SOr732-3 5

71 oo as 41 374y SVBUS SMC 0 _SO_SDA
'

LEFT FIN STACK/ RI GHT FI N STACK

R5850
47

22 FI NTHVBNS D P

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

NofoEr?och\Ecﬂ CN:TRUE

0. 0022@
2

a2 FI NTHVBNS D N

521

02

Pl acenent note:

RI GHT FI N STACK TEMPERATURE

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

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

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

PLACE U5860 ON TOP SI DE

' CLOSE TO THE LEFT

0x98

Wite Address:
0x99

Read Address:

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

R5870

FI' N STACK

2320 20 33 13 79 5% §7 58 53 _PP3V3_S0 VD PP3V3_S0_CPUTHMSNS R
BisHBRRER W\/—m BTEER: 20,
yrew  VaTAGE=s'sV 1C5870
402 1 % Re871Y  |'R5872
b 2 19% o 10K 10K
TMOP DDR3 PROXI M TY TEMPERATURE Us870 0402 120 R
-2 DDR3THVENS D1_P EMC1414- A- Al A = Mibgz Z%QLW
PLACE_NEAR=U5870. 2: 5nm DFN
CRI TI CAL 3 PLACEiNEAR=UB870 3 5mn 2 oP1 THERM'/ A 7_CPUTHVENS THM L
............... 1 3| ona ALERT* |5 8 CPUTHVENS ALERT L
PI t t 806 0. 0022 —
acement note | BC84BBMXXH L&M - 4 |op2) DG SvoATA SMBUS_SMC 1_SO0_SDA 1t a4 a8 o1
PLACE Q6803 ON TOP SI DE NEAR ' 732-3 5 NO_XNET_CONNECTI ON=TRUE
.............. _ 5 |pne/ DP3 svoLk |10 SMBUS SMC 1_SO_SCL 41 a4 4 81
2 DDR3THMSNS D1_N GND  THRM PAD
6 1 TCOP  CPU PROXI M TY TEMPERATURE
TaOP  AIRFLOW PROXIM TY TEMPERATURE e e e e e e e e e e e e e e
CRI TI CAL » CPUTHVENS D2 P PI acenent note: '
802 _ PLACE L6870 ON TOP SIDE UNDER CPU
BCB4GBNXXH CRI TI CAL 3 NO_XNET_CONNECTL WTRUE 1 e
1 804 1 0. 0022 ——
BOB4%MXXH cé
SOT732-3 5y =
2
22 CPUTHVENS D2_N Wite Address: 0x98
TPOP PCH PROXI M TY TEMPERATURE Read Address: 0x99
'Placenent note: | PEACE-NEAREURRYG: 4: 3

PLACE 6802 ON TOP SI DE .

' CLOSE TO BOARD EDGE

X87 PROXI M TY

PLACE_NEAR=J3501: 5MM

PLACE_SI DE=BOTTOM

TWP +
U5823
HPAOO330Al
SOT563
81 48 4a 41T MBUS SMC 1 SO SDA 6 ADDO
CRI TI CAL
81 48 44 41y SMBUS SNC 1 SO SA 1 ALERT-3—x NC
GND WRI TE ADDRESS: 0X92
2 READ ADDRESS: 0X93
PI acenent note '

PLACE U5823 ON BOTTOM NEAR X87 CONN

PLACE_NEAR=U2800. AC6: 2nmm
1 2

22 TBT_THERVDN

J- XWB820
SM

Use GND pin Bl on U2800 for N |eg

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

Ther mal

Sensor s

d} Appl e I nc.
®

TR E—
|<SC}LNUNbID
<E4LABEL>

PROPERTY_OF Al
THE F‘CEESSCR AGREES TO THE FClLON NG

Il NOT TO REPRODUCE OR COPY | T

IV ALL RI GHTS RESERVED

2

NOTI CE OF PROPRI ETARY PROPERTY:
THELINECRISTL ON OONTALNED LEREI N | S THE
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ss 40 37 10 13 PPSV._SO
2NN

Left Fan

ey PP3V3 SO

47 46 25

a @SNC FAN O_TACH

149 PP3V3_S3_FAN CTL

7 Ru e PP3V3 SO

is 13
47 46 45 44

o O SMC FAN O_CTL

ﬁzﬂﬂ' » FAN LT _PWM

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

5

(SOOOO

Ri ght Fan

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

s _PP3V3_SO

28
sno

2 72 7
5 17 i
9 48 4

ier]
sno

8 6
2 3
65 4

sno

6
3
7

&6

o) SMC FAN 1_TACH

40 PP3V3_S3_FAN CTL

cf NN PP3V3 SO

s 14
47 46 25 a3 35

a1

CRI TI CAL

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

NexE-0O

66464848

Nex -0

51850769

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

TTTLE

Fan Connectors

d} Appl e I nc.
®

TG Ve r
<SCH_NUM>| D
<EALABEL>

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
IV ALL RI GHTS RESERVED

|
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SPI ROM

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

SPI Frequency: 50MHz for CPU, 20MH#z for SMC SPI +SV\D SAM Cbnnect or
70 67 66 64 17 15 14 13 12 11 _PP3V3_SUS
SAMCONN
CRI TI CAL
BYPASS=U6101: : 3nm
_ . J6100
is 8611U01 BYPASS uelioo.ocsnlr o CRI Tl CAL oraopd 8100 . o)
T o= U109 TGt
2 - CERM : % ——
e et X5R %RM 2 VeSQeIEVZPI G 5 50 a1 15 02 1 39 33 35 3y PP3VA2_GBH v
N o1 ANBI T | ool
U101 750 _SPIL_M.B CLK 6 lak V\soxlu(,b%’) 5 SPI_MB 100 MSI 5 77 777250 _SPI_ALT 1 CO MOSI oo Ao o - SPI _ALT CLK 50 72 77
EIRES SN T SPI_MLBROM CS L OM T_TABLE e SPLATLOLMSO qugp 210 O o—PLAT S L e
e SPI_MB CS L 35 CRI TI CAL| PLACE_NEAR= T 1]cs - . 777250 _SPL_ALT 1R WP L gy oo S SPI ROM USE_M B B 1 50 72
* —Sp| M B de o=y Pl MB ICe W L —3CW>*(ICQ)‘GZ DO(1OL)|2 _SPL_MB 10L M SO s+ 7750 _SPL_ALT 108 HOD Lg o 10] 5 o lo e SMC TVE (SWDIOQ  ryaer
72 50 14 7 50 o >
0 A MEIG D L] T oy e st oy SMC RESET L S P [ wal 0 o | 0 SMC TOK (SWOLK) s s e e
E\ID G\ND THRM_PAD 16~ 15
< o) A\
516500024 L
= NOTE: If HOLD* is asserted
ROMw || ignore SPI cycles =
in normal and Dual -1 O nodes.
Quad SPI and QPl instructions require the non-volatile Quad Enable bit (QE)
in Status Register-2 to be set. Wien QE=1, the /WP pin becones |2 and /HOLD pin becones | 3.
SPI Bus Series Termnation
SPI _ALT 1B _HAD L 5 7
PLACE _NEAR=J61I00. TO0: 5MM SPI ALT |Q2 WP L w72 77
PLACE_NEAR=J6100. 8: 5™MM
| Pl _ALT | o 72
MPLACE_NEAREJGTO0 57 5WM gPI ALT |% ﬁloil,z _Sam Card ROM Sl ave
LACE_NEAR=JGIU0. 475 SPI _ALT CLK 50 72 77
— SPI_ALT CS L 50 72 77
SAMCONN [ SAMCONN | SAMCONN | SAMCONN [ SAMCONN | SAMCONN
']R6133 ['R6132 |'R6128 |['R6127 |'R6126 |'R6125
o, Do o, Do o, Do
20W 20W 20W 20W 20W 20W
,0201 ,0201 ,0201 ,0201 ,0201 ,0201
R611110 R631320
771 Pl _CSO_R L 2 7 SPI L 2 o 77
’@S——mmmm—l’\/s\%\/ SPL_CS0 1’\/]2%\/ PLACE NEAREUSTO0. T-T2VM SPI_MB S L oD ©
1/ 20W 1/ W
R6111 1 R6121 M
- Pl_CLK R 1515 2 SPL_CLK 1,33 SPI_MB CLK o
= | = B N 5% 1% PLACE_NEAR=UGI00. 6: 1ZMM
PCH Mast er "B R6112 " Re122
_— SPI_MsI_R ' 1AK% 2 - SPIL_MOS 1,\%7\,2 _ SPI_MB_ | Q0_NOSI o
E—Pmm( SPI_| 0<0>) = = X T 1\//5}{A)W\/ % PLACE_NEAREUGT00. 5 I12ZVM
R6113 1 R6123 2@? SPI ROM S| ave
- SPI_M SO 13 . SPI_1J SO R 1433 SPI_MB 1 0l_M SO o
(SPI | o<f>) = N H 1/5/W 1/@W PLACE_NEAR=UGTO00. 27 IZMMT
- Pl R611118 Pl R63133O
" 13@ SPI ! O<2> PLACE_NEAR=UITO00. AJ4: bUw_l/\é\{/g\/z SPI ! m R : /\/%\/ PLACE_NEAR=UGTO00. 37 IZMM SPI ’vLB I (2 \AP L @ s
1/ 20W 1/ W
R611119 M R6131 M
_— Pl_I O<3> 1 2 SPI_1l;B_R 1,33 2 SPI_MB_IGB HIADL  (ywr
- | = 5% /\/y\/ PLACE_NEAR=UGI00. 7: 12ZWMM
1720w 156w
36

SMC12 Mast er

OVER/ UNDER- SHOOT WAS OBSERVED 1I 2 AND | G3.
OHOM VERE ADDED FOR R6118&R6119 AS PLACEHOLDER.
FI NAL VALUE NEEDS TO BE TUNED.

NOSTUFF
R6%14
7« omp—SPL_SMC M SO 1W\/2_PURI\ENWW
1/52/W TUF
b~ R6115
7 O SPI_SMC_MOSI LA PL, NEAREUS000. No: 12WM
1% ROSTORE 000
oy R6116
. SPI_SMC CLK L 2
o m PREETE:
5 R6117
o SPI_SMC CS L L 2
™ 5% =
1/ "

0201

T12MM

T12MWM

SYNC MASTER=CLEAN X305 PEG

SYNC DATE=02/18/ 201

TTILE

SPI Debug Connect or J

d} Appl e I nc.
®
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AUDI O CODEC, ANALOG BLOCKS

563
sny
553
any
ko)
sno
™
28
a3

APPLE P/ N 35354080 CRI TI CAL
L6201
120- OHM 25% 1. 3A
PP3V3_S0_AUDI O ANALOG 1Y YY L2 PP3V3_S0 850
HNHEE WSS € 7
—3 CRI Tl CAL
BYPASS=U620T IO 5 m ENE ADO = o C6214 1 1C6213
= THZTIO: 0. 10F L L&
6218 * 6216 1 .|* cs217 T %8%UF
0. 1UF 0. 1UF 10UF X7R- CERM 2 2 X5R. CERM
o o 20% 0402 0402-1
XTR: CERY 2 XTR: CERY 2 2 NT-Pay
0805- LLP-1
CRI Tl CAL . : GND_AUDI O CODEC 5155 GND AUDI O CODEC 5155
C6219 BYPASS=U6201. N13: ML1: 5 mm
15U S 3 Co212 » BYPASS=U6201. AL: A2: 5 MV
55 51 __GND AUDI O CODEC 1H2 o 7 2 2| ¢ Olyg'a:/n B R
- LLP- 16V
20% = . . [T - X7R- CERM 2
ry BYPASS=U6201f H12: H13: 5 nm g 1>z SERy
g I
0402 M N_LI NE_W DTH=0. 20MVi < > < GND_AUDI O CODEC 5; 55
BYPASS=U6201. A8: B10: CODEC FLYP M N_NEGKCW DTH=0. 07
5 mm M N_LI NE_W DTF=0. 200 VREF DAC__ H13 | yrer pac HPouT L| AL2 MN LI NE W DTH=Q_ 3VM M N_NECK_W DTHEQ. 07MM AUD HP_PORT L -
CRI TI CAL M\ RECK W BTH-0. 67w M N_LI NE_W DTH=0-Z0W -3 = == AUD PP R =
C6222 1 M NNEGCW BTHE0 07M s £y | T ALL |\ Fy LT u6201 HPOUT_| M N LI NE W DTH=0. 3VM M N_NECK_ W DTH=0. 07MM Ul ORT o =
isye 8 | oo CS4208- CRZR senee a1l C11 AUD TI PDET 1 i
av VFBGA D12
2 ENSE_A2) AUD TI PDET 2 am
0435 CODEC FLYN B10 | Ly AMALOG SENSE_, -
NI N_LINE_W DTHE0. 207 Bi1 13
M N_NEGKCW DTH=0. 07 FLYN SYM1 CF 2 HS3 MNLLNE W OTHEQ Sg M N NECK_W OTHEQ 070 AUD US HS GND am s
2
v o1 __GND_AUDLO GODEC NIO ||| ner N L Hs4<;3 MNLLNE W OTHEQ Sg M N_NEGK_W OTEEQ 070 AUD CH HS GND am s
MO || ner N L HS3_REF MUNLUNE W OTHEQ AMM M N NEGK W OTHEQ 07084 AUD_HP_PORT REFUS ¢y ss
P A L ASL L = Hsa_Rer| B12 AN LUNE WCTHED AMW M N NECK W OTHEQ 070 AUD HP PORT REFCH ¢y ss
N9 111 NEl N R Hsl | N6 e; CODEC HS MC P 6224
TP_AUD CODEC M CBIAS1 R M ||| NEI N R- HSIN-| MBsr CODEC HS M C N M N-NEGEW BTHED 9o 1UF M N_LI NE_W DTH=0. 3\
s M N_NEGCW DTHE0. 06MY 2 M N_NEGCW DTH-0. 07 HS MC P o
TP AUD CODEC M CBIAS2 L M cBASLL 18225 <@
M CBI AS1_R sense B1| ELL 25V 402 ':2 M NREGK-W BTHE0. 07
TP_AUD CODEC M CBIAS2 R L5 v cBiAs2 L SENSE B2 DIL X5R 1| - M mc N am = e
L X B2 G\D AUDIO CODEC 5 55 b
M CBI AS2_R SENSE_( 19
sense_o L3 | 3R
55 51 __GND AUDI O CODEC N8 M aiNL_ L+ — 402 AUD_TYPEDET oD =
M8 Im i NL_L- LI NEQUTL_L+| E12 NQ TEST=TRUE NC AUD LOL LP
N7 vt Re LI NEoUTL L-| E13 NQ TEST=TRUE NC AUD LOL LN
M M aNL_R LI NEOUTL_ R+ F11 NQ TEST=TRUE NC AUD LOL RP
F12
L - - NC AUD LOL RN
06226 NS |va N L+ I NEQUT1_R- NO TEST=TRUF
0, 1UF M Imane_L- LI NEQUT2_L+| F13 ADL®R L P oD 5 o
Bk ceRM M v are Re LI NEQUT2_L-| GLL AD L2 LN 2% LFT. SPKR AWP. SIG SOURCE
0201 | oo
s SMH 2 _coEc Mane M 1M o N R LI NEQUT2_R+| _G12 AD L2 RP D% o sokr AW, S G
AUD HSBIAS I N L12 |lspiAs I N LiNEcUT2 R | &3 AD LR RN oo 59 o2 ' : SOURCE
AUD_HSBI AS L13 lusel AS LI NEQuT3_L+ _H11 AD LB L P oD = w2
R6206 AUD HSBI AS REF M3 psel AS_REF LI NEouTs_L-| 311 AUD LGB L N Dop - |FT SUBVOOFER AP, SIG. SOLROR
221K N1 |isBl AS_FI LT 112
AR > LI NEQUT3_RH AD LG RP {0D % %2 or SUBWOOFER AMP. SI G SOURCE
156w LI NEQUT3_R-| I13 AUD LB RN e O :
\E
201 LI NEOUT4_L+| K11 NQ TEST=TRUE NC AUD LOA LP
6220 LI NEQUT4_L- | K12 NO_TEST=TRUE NC AUD LO4 LN
1UF LI NEOUT4_R+_K13 NQ TEST=TRUE NC AUD LOA RP
1 I I 2 LI NEQUT4_R-| 11 NO_TEST=TRUE NC AUD LO4 RN
%ifﬂ veou $§ CODEC_Veom
205 aoo o % VREF_AD] CODEC VREF_ADC
9929 2334 8
6996 248 § 3 . o
TS |, | BRI
— Lﬂ 3 S o 8 S 2 g 1UF- 1004M:: p— 10UF
s I 2|8 8 0 A 52;;; -
0603- LLP 0805- LLP-1
G\D_AUDI O CODEC & 55
PLACE XW6201 NEAR 5V SOURCE
XW6201 6200 M N_LI NE_W DTH=0. 20MM M N_LI NE_W DTH=0. 20MM
FERR- 22- OHMV 1A- 0. 0550HM M N_NECK_W DTH=0. 15MM U200 M N_NECK_W DTH=0. 15MM
EY VOLTAGESSV TPET1748 VOLTAGESA. 5V
72 70 69 68 67 66 61 39 38 _PPSV_S4 1%2 PP5V_S4_AUDI O XW Y L2 4V5_REG IN | N SN PP4V5_AUDI O ANALOG 51
M N _LINE W DTH0. 60V
N,NED_(,W DTH=0. 20MV 0201 CRI Tl CAL
VoLTAGESSY RZGZZEO 4V5 REG EN 4EN NR/ FBl3_4V5 NR
naaBREEERE e s A 5
NOSTUFF s% aw N CRI Tl CAL
R6207 o I_‘ 7 C6202 1
22K NAST B,
7260 67 66 _PM SLP_S3_BUF_L LAAA, 2 2ot 1. C6200 1 C6201 XW5200 0. 01UF —— SYNC TER=JOE J45
5% —— 0. 1UF —— 1UF M 25V, TTTLE
W% o o 152 XSR- GERM AUDI O CODEC,
2 X7R- CERM 2 xR
201 0402 402 _ DRAW T
AUDI 51 55

L

PLACE XW6200 BENEATH U6200, BETWEEN PINS 2 & 5

ALTAGE=0V

M N_NECK_W DTH=0. 15M\
W

SYNC DATE=0//30/ 2013

ANAL OG

d} Appl e I nc.
®
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5

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

SO

AUDI O CODEC, DI G TAL BLOCKS

APPLE P/ N 35354080

66 67 68 70 72

2

1 R T T ’ ’ BLOVE 50 HiBiEElinans
0201 Xl REE T BRES. 8%
VOLTAGE=1. 5V BYPASS=U6201. E1: F1: 5 nm
= 1. :F1:
e300 |* | CB301 06302 BYPASS=UB2QL- GL FLY S IMhypass=Us201. K1: K3: 5(mm . PP3V3 SO HhfGEnuas
20% 32'30 0, LUF 1 C6303 (! C6304 C6305 (1!
.1UF —— 0. 1UF 10U
5 B o 2 5K o St T Y o
PASS=U6201. J2: J1: 5 mm 0402 2 8N e |2 & e ’x";&;lz PASS=U6201. A7: E3: 5 nm
L 0201 0201 0402-1 6306 1 06307
- 10U1 0, 1UF
98 17 19 92 31 98 2 PP3V3 SO v B a3
49 48 47 46 45 44 35 X5R- CEF CERM X5R
0102 G501
'R6324
100K o Al =
wo |'Re325 Sl @)% g
100K Q o
201 5% I o - E
2 1/ 20w JdJddd
5201 S 5 5 S
R6323 GPl Q0_SPKR_SHUTDOM B |eri oo 3 R6%30
, 00K, PD 208 GPI OL H |epi o1 U6201 sPDI F_out| @ CS4208 SPDI F_OUT 1 2 SPDIE QUT JACK oo s
3
T2 SPKRCONN L 1 D (";11 GPl 2 CS4208- CRZR DM C_spao| N8 %4,:51?2,
201 72 55 [I)-SPKROONN R LD CPI B VFBGA DM C_scLo| N2 NO_TEST=TRUE NC DM C CLKO 402
NOSTUFF 54 ¢} DFET_OPENUS S lepron Dl G TAL = =
R6322 DFET_OPENCH <7 lepi o SYM2 OF 2 DM C_spa1[ N
100Kk, [ pM C scL1| M NQ TEST=TRUE _ NC DM C CLK1
AN oD s NC CS4208 GPQD Qo TEST-TRUE @ |epco = =
120w NC CS4208_GPOL ___nQ TEST=TRUE B9 |epo1 DM C_spa2| M
i F2 DM C_scL2| L1 NOQ TEST=TRUE NC DM C CLK2
77 52 11 (TR~ HDA BIT_CLK BCLK —
77 52 11 [Ty—HDA SYNC E2 |syne DM C_sDA3| K2 DM C_SDA3 am s 5 72
R6331 77 52 CS4208 HDA SDOJTO_R Dl |spi o DM C_scLa| L2 6332
77 31 ¢ —HDA SDIND AR 2 TP_CS4208 HDA SDOUT1 Cl |spi1 &3
v D00 Nl F6 DM C CLK3 R 1 2 DM C CLK3 oo 5
HDA SDOUT " | sbot No yiw
201 F8 =
77 52 11 [Ty Sbo2 NCl = MeLF
7711 m%l Bl |spos % %
D3 .
RST ,\r\rr -
AS IMCLK_A e
NC CS4208 MCLKA _ no TEST-TRUE I B2 |sak A e
NC CS4208 SCLKA  NO TEST=TRUE f B4 | rek A Nl HT
NC CS4208 LRCLKA  n TEST=TRUE I = o N Nl 8
NC CS4208 SDOUTA __ no TEST=TRUE f 53 m:N‘ N
AS IMcLK_B
NC CS4208 MCLKB O TEST=TRUE I B6 |scLk B
NC CS4208 SCLKB _ NQ TEST=TRUE f B5 || B
NC CS4208 LROLKB N TEST=TRUE I B8 |opaur & £
NC CS4208 SDOUTB g TEST=TRLE f v m:GNU a
6 [spa
s PPEZ01
Q 0Q0QQQ 3SM
g 6oG6ga 72 55 52 DM C_SDA3 169
T PLACE_NEAR=U6201. N3: 5 nm
— —A|Mmfmfm Q
- wlwjwl~
PP 2
530
SM
= 77 5211 HDA BIT CLK 1~
PLACE_NEAR=U6201. F2: 5 nm
PP
5303
SM
77 52 11 HDA SYNC 1
PLACE_NEAR=U6201. E2: 5 nm
PP 4
530
HDA_SDOUT 128
77w %)
PLACE_NEAR=U6201. D2: 5 nm
PP
77 52 CS4208 SDUTO R L&)

PLACE_NEAR=U6201.D1: 5 nmm

SYNC MVASTER=JOE J45

SYNC DATE=0//30/ 2013

TTTLE

AUDI O CODEC, DI G TAL
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7 6 5 4 3 2 1

71 53 PP5V_S0_AUDI O AMP Lg

CRI Tl CAL
Cc6412
CRI Tl CAL Tl hd
L6410 CRITICAL 4TF 6411 USI NG 0603 PAKAGE | S FOR DFM TO PROTECT U410 ( CSP)
FERR- 1000- OHM Ce413 53V 2 PASS=UB410. Al: A2: 5 mm
0. 01UF TAgsEQAX 1
52 5 —AUD LR | P 1 Ye2l 2 AUD SPKRAMP IIN P 1]z 2 0o UF
0402 CRI Tl CAL JOL = CRITI CAL 2 %
50V PVDD 603-1
4X MONO SPEAKER AMPLI FI ERS ( MAX98300 & SSM2375) FER.';‘.?S‘(,lgl.mM gﬁfj‘lﬁj X7 Cer U6410
APN: 35352888 & 35352958 e apice i N (Y Y Yoz an B NO TEST=TRUE VAX98300 = SPKRCONN L OUT P .
GAIN = +3 DB AR o402 = — v T B1 M N LI NE W DTF=0. 30 W =04
1ST ORDER FC (L&) = NOM 569 Hz ORI T/ CAL o > 1IN | ourn = M NCNEGKW DTH-0. 10 MM
1ST ORDER FC (SUB) = NOM 9 HZ XTR. CERM o | ouT-
., _ SPKR_SHUTDOM o ROON
SPKROONN L OUT N yrmy ss 72 02
L6401 M NNEGCW BTH-0. 10 M4
FERR- 1000- OHM R6400*
2 [y P! CO_SPKR_SHUTDOMN (Y Y Y L 100K
0402 118w
CRI Tl CAL M- LF
62,
7155 PP5V_SO_AUDI O AMP_R
CRITI CAL RTTCeAL BYPASS=U6420. Al: A2: 5 nm
L6420 s o422 |, 1 06421
FERR- 1000- CHM o 01E 20— 2| criTicaL 0ot UF
o 51 ) Lp_| B w2 )  RINP ! |72 T CAsE A PVDD 2 ek cerm
0402 0201 SPKROONN R QUT P
L6421 SR = | Y420 SPEmoOw B O oy 5 e
FERR- 1000- OHM C6424 ar cerm \/AX\?\L%3OO = | M N_NECK_W BTH-0. 10 MM
X . e _ PKRCONN R N
" " 0.01LF L SRIESTEIRE s e curd L S RROON R QUT N gy 55 72
0 51 oz
- 0402 - - B2 K] | | B3| N out-| CL M N_NECK_W DTH=0. 10 MV
CRI TI CAL o - ;
XTI CERM o3 SPKR_SHUTDOM C2SHDN- GAIN_. S _SPKR R GAIN
82|\
R6420"
PGND 100K
71 53 PPSV_SO_AUDI O ANP R 1180
[t
4625
CRI TI CAL BYPASS=U6430. C2: C1: 5 nm
1 1
CRITI CAL C64321|, |t G643l 1
CRITI CAL 100UF 0. 1UF L
L6430 C6433 20%—T—~ —— 10% =
FERR- 1000- OHM 0. 22UF s % g CRLTI CAL 2 XoR CERM
) CTARY 0361 SPKRCONN SR _QUT P
AUD LOB_RP 1 2 AUD 1] 2 DD oo 55 72 82
o o I \ mluz o2l ,se&aaua;mmglv_' W@-N_F—JE INP 430 M NNEGCW BTH-0. 10 M4
iov wess
e B N ouT+ =
Tl NO TEST=TRUE A - B3
CT64§AI CRITI CAL = I ouT:
FERR- 1000- OHM %6242%;1 52 _SPKR_SHUTDOWN Asp* GaINA__ | RSUB GAIN SPKROCNN SR QUT_N_ oD 55 72 0
52 51 (TR AD_LCB_R N 1 s2l_2__AUD e BIN N EDGE| ®2 1 C6436 M NREGK WBTHEO. 10 W1
0402 - - - - G\D 4700PF
10% To%
16v 3 2 390¢
Gem X7k cERM
“os 0462
7 53 PP5V S0 AUDI O AVP L,
C6441 USI NG 0603 PAKAGE | S FOR DFM TO PROTECT U6440 ( CSP)
ORI TI CAL — CRI Tl CAL BYPASS=U6440. C2: C1: 5 nm
L6440 C6443 Ccb6442¢ 1.C6441
FERR- 1000- OHM 0. 22UF T00UE —* i
. | y— —
82 51 AL L P | Y Y Vel 2 _aup 1B LSUBLN P , 2 2 0% SPKRCONN SL_QUT P 55 72 82
o = = [~ NO_TEST=TROE S cmrica 58 iesng
0402 ow = CASE- AL1 DD 603-1 M N_LINE_W DTH=0. 40 MV
iov U6440 M NCREGKCW BTHEO. 10 MA
= S
CRI Tl CAL CRI TI CAL 2 e our+[ =
L6441 C6444 AL B3
FERR- 1000- OHM 0. 22UF I N- QuT-
LYY Yolz an e L SURLN. N SPKR_SHUTDOWN 2 s |Lswe can oD 5 7= o2
5t [CD—ropror T A ) _ L i o sa SD* GAl SPKRCONN_SL_QUT_N M NREGCW BTHE0. 10 ha
iov EDGE] #2 1 CB446
z ap 4700e¢
g 2 5ok ceru
0462
SYNC VASTER=JCE J45 SYNC DATE=0// 30/ 2013

TTTLE

AUDI O SPEAKER AMP
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R§525K0 RS- BFHES: 3¢
HS MC P . AUDHS MC P
52 51 (OO} — — ® 1/\/5\0//\/2 = = Yany ERD
CRITICAL 16w CRITI CAL
R6556* 1 C65 Vo5~ Ji 8
100K —L 3300PF 27PF
1/ 20W T, > 3%,
201, 585, R26525K9 5361
82 51 iy 2 5 82
5 A—hs—mroN ;\é}//g}l/v AUD_HS_M C_N @
N&b%F M INEHE(’\‘,‘&ECw B%—Hégi gWA\A
_—
REPERSP SELETERENCARPRRREY RHRnSETEAND
(SEE RADAR # 6210118)
- D DFET, OPENCH . C
BYPASS=U6500. [B2: : 3MM
. Lce560 16562 1 C6563
R6520 I OUF —— 9, 1U 0. 010F N
oK 2 g 2 %68\5 CERM 2 107 @
iow SERHER 0301 535, CERM VoD
ot
2 J_ TAI %&g&FFR
L BYPASS=U6500. B2: : 3MM = ouril AL AUD_CONN_SLEEVE XW -
DFET_CPOL o autz[ A2 AUD_CONN_SLEEVE XW g o1 =5
1 6501 Se
00PF —

Bl

L
- D DFET_OPENUS .
BYPASS=U6501. B2: : 3MM
Jice530 1 6542 1
'R6521 L OUF —— 98-%1UF 0. 01UF
oK 2 32 2 52K cerm 2 18V o
16w CERM X5R 0201 X5R- CERM o
MELF 0402 0201 B
402 VDD
_l_ BYPASS=U6501. B2: : 3MM A 8&%8&;@
2 |pseL our1| AL AUD _CONN_RI NG2_XW oo 5 5
< DFET_CPQ2 a aut2| A2 AUD_CONN_RI N _XW g s s

- CP

.||——M|
8
o}
Bl

SYNC MASTER=CLEAN X305 SYNC DATE=06/ 24/ 201£| A

AUDI O JACK

e —

(5 aple ine.  f=SGiNOwD]
®

<E4LABEL>
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CODEC QUTPUT SI GNAL PATHS

* D

CRI TI CAL
FUNCTI ON VOLUME CONVERTER PIN COMPLEX MJUTE CONTROL SPEAKER CONNECTOR HP=80LZ J 6602
HP/ HS OQUT 0X02 (2) 0X02 (2) 0X10 (16) N A 78171_ 6006
TVEETERS 0x03 (3) 0x03 (3) ox12 (18) CODEC GPI Q0 2-M C CONNECTOR APN:. 518S0672 ";‘RT‘ SM
suB 0X04 (4) 0X04 (4) 0X13 (19) CODEC GPI C0 APN: 518S0769 _O
SPDIF QUT NA OXOE (14) 0x21 (33) NA 82 72 53 SPKRCONN L_OUT P 1o

3329202121234 9395 1§ PP3V3 SO 52 72 53 [T)-SPKROONN L QUT N 21y
BRREBEEEY
CODEC | NPUT SI GNAL PATHS 72 52 [Ty SPKRCONN L 1D Bl
4
FUNCTI ON CONVERTER PI'N COMPLEX VREF J6601 82 72 53 SPKRCONN SL_OQUT P 5 g
e 1 0%09 (%) oac (28 o3 DM C_SDA3 FF14A- 5C R11DL- B- 3H 52 72 53 [T)-SPKROONN SL QUT N 5lo
omC 2 0X09 (9) ox1C (28) 3.3v 72 52 ¢om - RS
—O s
HEADSET M C 0X07 (7) 0X18 (24) 2.7V MT '_O
1 —
R6680 212 -
OTHER CODEC GPI O LI NES R oM c S :lo CRITI CAL
402 4
LEFT SPEAKER | D elce  INPUT HGH = FG LOW= MERRY = s1o 783]_7616-%306
B DM C_CLK3 = o M RT- S
RI GHT SPEAKER | D GPl B | NPUT H GH = FG LOW = MERRY 72 52 E — 7
DFET CONTROL POt ouTPUT H GH = DFETs OPEN —70 _O
o2 72 53 [Ty-SPKRCONN R QUT P il
L 02 72 52 [Ty-SPKRCONN R QUT N 213
72 52 [Ty SPKROONN R 1D El DS
4
O
Lg%ﬂ OiL PLACE_NEAR=J6600. 3: 2. 54nm a2 72 53 SPKRCONN SR OUT P sl o
120- OFM 25% 1. 3A X600 2 72 o [Ty SPKRCONN SR OUT N DS
AUD_HP_PORT_REFCH 1 (TYTY Y ) 2 AUD_CONN_SLEEVE 1852
8
VR BTFES 0% TG +—0
120- OHM 25% 1. 3A =
o AUD_CH_HS_G\D 1 2 51 AUD OONN SLEEVE XW
= 0402 — :
XV\BS'§01
e gy ADHSMCP L1532
RAG PLACE_NEAR=J6600. 5: 2. 54mm
L6613 XW6602
120- OHM+ 25% 1. 3A A APN: 514-0875
AUD 1P REFUS 1 2 AUD_CONN_RI NG2 1532
0402 N-NECK-W DTH=0. 06 MM Lg%ﬂ OZI: 16600
120- OHM 25% 1. 3A AUDI OF.%TD%HF_ Jaa
51 AUD_US_HS_G\D 1 L 2 54 AUD CONN RI NG2 XW ) 5 MC
0402 M }SH{,E&% EFE'S ?W 6 ~AUDI O GND v
NECR™! 2 J2RTN
XV8603 Lol
e AUD_HS_M C_N . B 8 _DETL
"o 8o NC 7 IRTNY A
CRI TI CAL 3 ~R AUD O
L6604
120- OHM 25% 1. 3A 4 ~AUDIO GND_ A
AUD_HP_PORT_L 1YY Y L2 _Aub cow Hp LEFT AUDI O
0402 N-NECR-W DTH=0. 56MM El\va N
R6602 ngl caL T 10 |vpp A7
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o2 0. 1UF
200
p 5—1 CRI TI CAL . v PLACEVENT_NOTE=PLACE NEAR U7100 and L7001
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P4 RV BAEES: 5 BTSS! M
3 Ve APN: 35353733
o0 3. 425V "G3Hot " Suppl
R7005 (PPN G pavizcon PpRLY
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o 3% DisB* POEN 0 JA L S 15251538 = . .|*Cr377 .|*Cr378 .| C7379 ,|* C7380
SW TCH_NCDE=TRUE NOSTUFF CPUVR | SNS1_P CPUVR | SNS1_N ——15U0F ——15UF ——15UF ——15UF
11 @ 46 59 82 20% 20% 20% 20%
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e o2 TRy BT 3o e FDM;QGFEOBN > adiuisf o2 40 (T} [Ty <0 59 o2
402 2.2
C7331 6 CRITI CAL 11 ‘5% R7334
0. 22UF NC x—(&H VN [12 10w 3,9
1]]z2 CPUVR PHASE3 K 13 603, 1/ 20w
10 NC 38 e 12 CPUVR _PH3_SNUB L
1% > O DT-TRE NO_XNET_CONNECTI ON=TRUE
GERM 7 |ohase 35353836 NCSTURF CPUVR_| SUMN o 5 = R7337
1 7332 10K R | SNSL
CPUVR_PW/B 40 L3 ne Qo OTF R733:L5Kl 11Ro7|<336 VA ngw T o
58 P/ 0% 9 XNET_CONNECTI ON=TRUE
> 29 2 59% ceru 1% 1% 1756w ~ -
R F 30 0402 1/ 20W 1/ 20W 2’\{;:1
s 50 ry—CPUVR_FCCM 14ZCD_EN 31 201, ,201 R7
vsw [ 32 L NOXNET_CONNECTI ON=TRUE NO_XNET_CONNECT! ON=TRUE 1g|<38 SYNC VASTER=J15 MB e A
NG >EHTHRE - = LANA, 2 _CPUVRI SNS2 N T
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DDR3L (1V35 S3) REGULATOR D

70 62 50 58 s _PPVIN COVPUTI NG |
e Ml NGISNS NOTE: M RROR C7432 and C7434

CRITI CAL| CRITICAL | CRITICAL
C74351|, c74301 . C7431Y. |t G432[1Cra33 |t C7a34 —
72 70 66 o0 16 22 _PPLV35_S3 . B %I | B, 0362 4B M T 8362
72 70 6 o6 07 21 _PPEV_S3 . BYPASS A0 22001 _L
10UF -
BYPASS=U7400. 12: 10: 5M\/I 287
g X-”E*AS'EWI N
% 1/ 16W
= C7 25
gi N R7zf2 5 M RERERRW BFFES ?v"L"m 10F
DDRREG VBST_R 2
= e UALEVBRES 5, 15 il C
V51 N vBsT| DDT?EE_G VB! I' L he DT 4§§ CSI%78872QSD L 15250905
DDR DRV SONSX6 CRLTI CAL
o MEMVTT EN (VIT_Enabl e) 17 |ss uU7400 s 13_DDRREG LL TE =TRUE O DT=TRUE ( DDRREG|DRVH) 3 |16 |
o DDRREG_EN (VDDQ VITREE Enahle) 16lss ' 001916 W TCHLNCOE=TRUE. DY DT=TRUE o vene 0. 68UH 18A- 3. 3MOHM
™ N DDRREG DRVL 4 e [z LYY L2 PP1V35
DDRREG 1V8_VREF 6 |vRer DRVL(LL GATE_NODE=TRUE DI DT=TRUE =0 G_mm 21 46 60 scfro 72
CRI TI CAL pcoon 20 DDRREG PGOOD o7 NERECK-W BTHEQ: 27 in [fe T PCVB103T CRI TI CAL Vout = 1.35V
1 VDDGSNS|_9 DDRREG VDDQSNS DDRREG VS_ N 1C7440 18A max out put
Cg411§ 1 |1Qg7461K5 DDRREG FB 8 |REFI N viTla__ PPVIT_SO_DDR - __s »— a%@v@gﬁ;f o o —=2/0UF (Qr335 linit)
. p— %" DDRREG MODE 19 |MopE VTTSNS| 1 ﬁl\[NECK:W DTI-O:é: 17 nm N-NECK-W DTH=0. 17 mm |2 f = 400 kHz
xrr BN 2 %gﬂé’ DDRREG TRI P 18 |tri p DDRREG VITSNS 1 602 ¢ i 2.0 S
0 24 vrTReF| 5 8 PPVTTDDR S3 XW 460 PLACE_SI DE=TOP CRI TI CAL C7445 C7447 C7446
10m rm Toad e secarso. . 2o Ccr441Y, |* 1 1
PGAD G\D D> FARA C74601 C7462 1 CEIAETE7463 1 L 270UF —= —— &JF o &JF g DOLUF e
'R7416 |1 C7416 1045, — —L TouF 10UF 2 2 % 2 % 2 g\p{cem
60. 4K TUF I 7 v S BY 2 g —_ %é%/u 20% case- B3\ 0402 0402 0402
Bow T NP R7417 |'R7418 0% ol ? 858 i
VR T2 o%‘z*”"' 200K 52. 3K PLAGE_SI DE=TOP 0402 04
2 7 7 —
%gﬂé’ %gﬂé’ PLACE_SI DE=BOTTOM ~ PLACE_SI DE=BOTTOM|
2 2 = 2 ((.;,7 250 1 C7460, C7461, C7462, C7463 close to menory R7401
X\/\74()S(’ag] c% 0/__ NOTE: M RROR C7460, C7462 and C7461, C7463 ( DDRREG VDDGENS) D10,
1 0 M NERESR-W BFHHES: 77 e
D DDRREG S BYPASS=U7400. 5; 7 Smm Zhl'JFl
—M NERESR-W BFFES: ?7 T

VOLTAGE=0V
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D NOTE: M RROR C7581 and C7586 D
104 PPVIN S5_HS_OTHERSV | SNSTE: M RROR C7540 and C7541 1 Sll %586
_ — 10% 7
CRITI CAL| CRITICAL | CRITICAL z %gz z %ggz
C75431. C75441. C75421‘ 1C7541|1 C7540 |1 C7570
6 2 2 2 2 3 =
TM{ T;ASE oyia CAE%DZE. A 0 b2 0 b2 T 0452 = 70006 oo o s PPOV S4 s PPVIN S5_HS OTHER3Y3 | SNS
1 CRI TI CAL] CRI TI CAL] CRI TI CAL | CRI Tl CAL
gy 3 3PSV S4 = EESYSS C7584,C75851, C7580%|, C75821 Jic7583
C75001 VOUT = 5V IsyE—="" I5UF —= esiLth%):: esﬁgﬁl}:: ggzgowF
CRITI e — 100VA MAX OUTPUT 16V 2 16V 2 2 2 2 S —
Cr551 S LA St e SR
L 1 C7505
X5R, 1 P5VP3V3_VREG3 — 1
04 = 2 XBR CERM =
y ; MRRECRABIES: 2 W 5 b svalva: 1 nauDi e POVEV3 VREEZ 6262F M N_NEGK W DTH=. 2 W _PP3V3 S5 mumnn
VOUT = 5.0V = M N:HECE:W Bﬂ:ﬁg W R7545 SKI P_5V3V3: AUDI 5@50%1 ~ o e N ] C 2520_;]:_i 1 C75U(F):3M N___I N W OTo 6 5]?64 M N_LI NE_W DTH=0. 6 MV VOUT = 3.3V 72 8
LLA MAX QUTPUT 1 P5VS4_VBST 1 R7500Q" 1 28% 5 2 ® 8 & cﬁ,{-@z T gz rmprr— PoVash VBST 15250754 10A MAX OUTPUT
= CRI TI CAL N leéy 028, g g & g R X35 CERM w M C7 564 1 CRI TI CAL CRI TI CAL _
L7520 | TI CAL cr524 905 1’28 oz 403 L7560 F = 400 KHZ o 1y e
5 200 134 opoHR— L) = QopF 028, 6 sKi PSELL é YT RLR59 1. OUH 22A 158UFL 0. 0350
' L BOBIOST: SM Qra20 2 g}{ P5VP3V3_SKIPSEL 10 |sapsez CRT CAL ' & | e ReTN 3l i : :
1 M2l E PP 462 wlocse U7S01 wlio | [svo PM @ EN s o |2 L1572 75932, | ~
2 L, 19 3 P 3 8% % 5 29%—T~
—g——" hew o] IR Pove4 VESTE mfesn 8 sl |Pavass vasT R I FEFWEITEY e I S g
FRECRD : L2 I I e £ P5VS4_DRVH 1 |oRvHL e orre| 24 | | P3V3S5_DRVH CATE_NOE-TRE 1 1 C7590 1 G759 [
re N [ R “P5VS4_LL 22 |sm 3 swel2s | | Pavass Lo MNRCR-WBHES 3 M 10 - JoUF 4—330UF
NO STUFF > M NRER-WEBITES § W s o naere D DT=TRUE = 1B DT=TRUE SW TGH_NOOE=TRUE MNRER-WEBHES S W S1/ D2 NO STUFF > 8% Tz
Bq 5 CRECKS : P5VS4_DRVL 30 |orvis Rzl 27 | | P3V3S5_DRVL CRECKS : R75981 3 R E 2Ty
MR WBHER S W e oeme — moes s e [ R WBHER 5 W H 19
P5VS4 _CSP1 7 lcsp1 csp2| 18 P3V3S5_CSP2 5% o
[1504F- 0. 035CHM | C7518 P5VS4_CSNL 8 |csn csnel 17 | | P3V3S5_CSN2 C7588 sle |9 -18)34/
= 15UF P3V3SE RE 0. 15UF H 5 o052 2| 2 =
NO—STUFF ° z g 1| 12 11 |vMoDE RF|_3 3V3S5 1112 5 5l @ g
SaE il S ] ety it L |l L,
5 M cowvPlL covP2| - sl 8|3 .
750UF-0. 0350HM 7 ['R75228 | xg‘éu R7506! xg‘éu 703l 150UF- 0. 035CHM—— -
~ 20% g 10 g |5 402 o P5VS4_EN 4 |en eng| 21 | | P3V3S5_EN ame Siow 402 § g I o
BecY. 1o, 5t 5 R75 o oy PSVS4_PGOD 5 |paooon peocpe| 20 | [ S5 PWRGD o o, o R754 1B 3 sev i
4], %2 Y 3 4@ GN\D THRM_PAD 202, 11K 3 g Y L
= P5VS4 VEB1 R g : 02 53 & b4 g Ak -
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- 75K - 1K 2 - OK 5 CERM F
XWF520 XW521 4. 75K 12. 1K 12.1K 20. 0K 4, 02K XWI'560 XYW 561 v
1 SM SM - M:léw 1% M:léw = LAY M:léw AT M S g
4RO7%%O 1 1 b %;EEV b5, 2 462" b5, L462°F = 1 1 2 X5k CERM
Liow P5VS4_CSP1 R 2" psvsa_cavel R XWr500 P3V3S5_COMP2_R P3V3S5_CSP2 R ‘R7562
-2L O oT=TRE PLACE_NEAR=U7501( 28: 1MV o oreTRE =
2 - 1 1/15w
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B 1ok = 00PF A700pE, °7¥PF 2902 B
R7521 g"% z T 52
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Low
Z%ZL R7560"
GND_5V3V3_AGND %/
— : 1PEY
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70 0 50 55 s _PPVI N_S5_HS COVPUTI NG | SNS
PLACE_NEAR=U1100. AJ12: 1MM 70 07 006359 58 49 37 33 39 PPSV_S0 ) NOTE: M RRO? C7624 and C7625
SM PhYReE D Rcmn CRI TI CAL | CRI TI CAL
o2 afio 17 35 33 30 PP1VO5_SO 1 5 2 P1VO5S0_SENSE P R7620%1 (%37601 B DrETROE m C7620 1 C762u%1—4 s QOOPF (%37624 C7625
5 %% % T T, 8\/’
18 2 0¥ 1C7630 2 2
C WS, I B35, R763Q' L e mggszﬁgﬁ? = Dol 8352 5232 C
BYPASS=QB300. 14: 16: 5mm
PLACE_NEAR=UL100, AK14: 1M PP5V P1V V. | £ 17180 2 ég A 030. 2 PASS=7630. 2: 5 6mm
XW602 R 25 mm N{:.Gbgz CRITI CAL L SVPASR=Q7630. 2: 5 6r1m
2 o P1VO5S0_SENSE N Vout = 0.5V * (1 + Ra / Rb) d ] I e
NO_XNET_CONNECTI ONSTRUE NO_XNET_CONNECTI ONSTRUE Vi PVCC NTM-D4951NF
R7(:‘>O41 13R7061‘+1<4 u7600 DPNE o |2
% | SL95870 3 CRI TI CAL
N{: A%y Urep Z R7640
455 2462 o D P1V05S0_EN 3 |en goor| = K 5 cLR7| Tl CAL o 8ot
N 1|GL %
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PLV05S0_OCSET o PAVOS S0, LR 8 e |ﬁ Ance neprci 760, 2 3. i 270UF —~f = 300 kHz
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WP < e f7603 : TR
402, 2402 Y — % 4.
<Rb>| |<Rb> R cii@ %gﬂé’ (P1V05S0_11) B4- M
B C7160(|)3ﬂ- 1 1 C7PBFO5 1 C7/06498F 52 62 46 PIVO5S0_CS P NVAKE BASE=TRUE 1 B
J S £ 2 62 26 PIVO5S0_CS N \AKE BASE=TRUE
T T2 'ég T XWI600 R7641' ' -
gy 0 0% - P1V05S0_AGN 1 2 373,K
1/ 2
VA WBRES § T ruce nenm-urooo. 1. 1om 28, [ CI 849 = P1VO5S0_CS N o oz o2
= 2|11
1]
o _ P1VO5S0_CS P 46 62 o2
it |'R7642 = fo o ¢
0402 " 37K
} 0w
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—
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Page Not es PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
p“:’:;vi" :eia’;zt:“ by ”“(: ::QZV Lo Bkt 1 ant 1 nput 116S0004 2 RES, MIL FILM 0 CHV 1A MAX, 0402, SMD R7723, R7724 BKLT: PROD
- =PP5V_S0_BKLTCTRL (5V Backlight Driver Input)
- =PP5V_SO_KBDLED (5V Keyboard Backlight Input)
BOM options provided by this page: 15251527
BKLT: ENG - Stuffs 10.2 ohm series R for engineering builds
ST PR - Stut 15 © ohm ser 65 R for produs on ORI TI CAL ORI T1 CAL %’;‘;T%&ﬁ”
p—— R7700 Q7706 22UH 20% 2. 4A- 0. 1050HM BTN
O. 025 FDC638AF’Z SB'VSOOJ. 1 2 PPBUS SO L%KL P\AR SW A K _ PPBUS_SO_LCDBKLT_PVWR_SW SHOULD BE KEPT Aslsr«mr AS POSSI BLE ppvw]— SO LchLT o8 72 D
3AM|§73729/0467 SSoTe-HF |6 DEMBO30C- SM R B DFLS31.00 CRITI CAL | CRITI CAL | CRLTI CAL | CRLTI CAL %ﬁg@%ﬂl%& 35"
- - 1 1 1 1 1 —
s 57 56 45 0 _PPBUS_GBH PPBUS SO LCDBKLT_FUSED f > g717u%2 ST NooE-TRUE (%:822 7u1F5 S %} 7U1F6 %} 7u1F8 ] %} 7U1F9 | %éo 7O L7
3 B —— oo o —— fao -
603- HF NEER LYY BURF0- 25 v U | i 2 gV 2 10V 2 gV 2 v 2
-t égg $io.1 $4%0.1 $5%0.1 $5%0.1 8665 M
3 PLACE_NEAR-D7701. K 3VVI ACE_NERR=D7701. K 3V PLACENEAREDTTOL. K6 S
PLACE_| NEAR—D7701 K 5MV PLACE_NEAR=D7701. K: 5SMAL_
I SNS LCDBKLT P L
o 47 oo L SNS_LCDBKLT_N PLAGE_NEARELTT10. 2: 30
> 5
LCDBKLT_EN L
CRI TI CAL —
PP5V_S0 3339 37 49 58 50 2 63 56 &7 J : 701
BKL FET ONTI R 4 || ERAEETANR
R77431 R7744 MRS -2 L
9, R7708
Wi S e sy e 18 2K
ab 2052 W RERW s 4 bl
PP5V_SO_BKLT VDDA 'R7703 4022
Bk PP5V_SO0_BKL T] VDDD
RIT92 h@ﬁg;ﬁjfo cr741 Wi
1 1 - L
1%1‘5 J S (= 2%2 R7709*
Mﬁ }é’ y/ — - 18 150K
gz 2 }f 1% C
4055 385. 2 BKL_FET CNTL Wit
s GND_BKLT_SGND © M N-RERR-W BFHES: 85 4
n — DI DT=TRUE
'R7740 g g L
?é%ow Ur701
LLP
LP§548B1SQ - 04 B S
BKLT SD 11 | 'sp sw 2 M N_NEGR-W BTH=D. 25" mm
(PPBUS SO BKLT PR R) 9 | VSENSE N 1
(PPBUS SO BKLT PWR F) 10 | vsENSE_P Fal 21 BKL_FB
4
R7742 BKLT_SENSE OUT 19 | sense our D BKLT: ENG
e npmy EOPIGBKLON 4, Q) > BKLT EN R 17 |y !SETkeve[ 20 BKLT | SET KEYB R170723 f—
1w NO STUFF 12 | pw kEYB  KEYBL[ 13 BKLT_KEYB1 ’\/\/\/2 KBDBKLT RETURNL ,, -,
1 14 = N
A C7P7F42 15 | sa ro KEYB2 BKLT_KEYB2 O 4e BKLT: ENG F 35
B 2 16 Ispaqiry swe| 6 402 R7724
06 8 10.2
0201 CRI TI CAL™®? 1 2 KBDBKLT RETURNZ ., -
= _GND_BKLT_SGND Seasa160 T WISV BHES 35"
R7Z47 _— 92
“ SMC SYS KBDLED 1 2 BKLT_PWM KEYB 55004 IR7741
A [alalya)
o 5% NO STUFF 28252 niru 31 6K
N

1/5%0w Ly ow
33PF al~[o|q] o 2%1
PPVOUT BKLT FB2 B

>
5 8y

BEg 00 - e o

s _GND BKLT SGND NECK W,PTH=0: 25 "M .

XW 7259

oo gy gy PPOV. S0 XWL700 PLACE NEAR-DT720. K: 20
KBDBKLT SW 1 AR
1502 BI N-NECK—W DTH:gi gs MV
DI DT=TRUE
R77601 12R747K61 = LGND BKLT SGND 1C7726 (1 C7727
X 1 R : UF UF
9 = VOLTAGE=0V
12 How R7783 2 gi{p 2 gi{p
201, 2201 S = = AVAR= AN 2 15251701 37150572 0505 0505
R7758 e e 07720 QI
7 o L 2C BKLT SCL 1 ’\/(\?/\/2 BKLT_ SCL 905 10UH-20% 1. 4A- 0. 170HM 3 53 = PPVOUT SO _KBDBKLT ., 7, ==
1/ 20W 5% MF 0201 PP5V SO KBDLED R 1 2 AN K = - 35
mhg@gw BFHES: 4 MM ) PST041H- CDHA6DL4- SM = VOLTAGE=40V
R77s7 AGES 1C7720 |1 C7721 |1 CT722 RBL6OM 60G |1 C7723 [1C7724 [1C7725
2 71 sy 1 2C BKLT_ SDA 1W\/2 BKLT_SDA fg/ZUF o ig:/,? ?8://} UF él, é))U f— igg//())UF ::g o/OOlUF
vz SR ozon —F Bi CERM |2 g ORM |2 33 CERM —F §46s 2 %8s 2 ¥jbpceru
G720, Crr21 LD B PLACED M FRED J_ G723, Crr26 LD BE PLACED M FRORED
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b PPV S8 1. 05V SUS LDO
wrEmmeree s Lynx Point-H requires JTAG pul | -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).
1 1C7850 1C7851 70mA is required to support pull-ups. Alternative is strong voltage
N _— %é%/UF J{é%}JF dividers (200/100) to 3.3V SUS, which burns 100mNin all S-states.
U7810 2o [ fcee  CRUTIGAL CRITI CAL
| SL8009B 8365 0465 L7870
DFN 1 2. 2Ur 3A _PPIVE SO ymiisiassmer e XDF_PCH C
o7 o0 D> P3V3S0_P1V5_Sd _EN?|en CRI TI CAL 1x|8 P1V5S0_ SW - (Y Y L2 Vout = 1 568V U7840
o qom—PLY5S0_PGOOD 3lpor vrB[ 8 aV\H:ngﬁbéaE:TRuE mm  POVBO42T- | HLP161662 1 Max Cu t = 1.5A 70 67 66 50 17 15 14 13 12 1 _PP3V3_SUS TPS73%E|)105 PP1VO5 SUS
P s = C7876 1 |1?0708K80 X rren = . a5 As 18 70
SP e 27%\/'7,:: 1% oo Freq = 1. 6MZ sl ol Vout = 1.05V

e THRLPAD 048§_1 2| MRt CRI TI CAL 3 ) Max Current = 0. 35A

<Ra> |[1C7871 EN NGExNC
P1V5S0_FB A 5E XDP_PCH . XDP_PCH
T, 8% Cr840 an_ PAD 1C7841
'R7881 88657 M 1@%—— 5 7 - ioo‘/UF
113K gg 2 2 S
16 Y i35
g ?W
<Rb> L —
Vout = 0.8V * (1 + Ra/ Rb)_L
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CRI TI CAL EFUSE
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,snsHDPINTAUXCHCN — DP INT_AUXCH C N
w20 DP_TBTSNKO HPD — _DP_TBTSNKO_HPD o .
15 205 _DP_TBISNKI P<3..0>— TP_DP |G B_MP<3..0> SSD Si gnal s Through PEG
e DB TETSNG Ne3 0o TP DP 16 B MNS3 05 s DR ESSD D2R P<3..0> — =PEG DZR P<3..0> p—
vo 71z DP_TBTSNKO AUXCH G P _ DP_TBTSNKO_AUXCH C P 1; 5 11 1o e PR Er2SD DR N3, . 0> “PEG D2R N<3.. 0> oD
v 712012 DP TBTSNRIS(E) AUXCH C N — DP TBTSNKO AUXCH C N . s s P ESSRR2D C P<3..0> — =PEG RZD C P<3..0>
s DB TBTSNKO DDC DATA  — DP TBTSNKO_DDC DATA ... =5 s A B SSDR2D C Ne3.. 0> — =PEG R2D C N<3..0> m
i DP_TBTSNKO DDC LK DP_TBTSNKO_DDC CLK 1 sn
.. DP_TBISNKL HPD DP TBTSNKL HPD , Thunderbol t Signals Through PEG
oo B TBTSNKI — 2o A
s DB TETSNKL o<z 0o TP DP | be3 0o s POLE TBT D2R P<3..0> - =PEG DPR P<11..8> om
REE e e e — P Do | e N s POE TBT DPR N<3..0> . =PEG DPR N<11..8>  rmp
o DP TBTSNKL AUXCH C P — DP TBTSNKL AUXCH C P 1 0 s LR PAE TE‘I&RZD CP<3..0>— =PEGRIDC P<il..B> m
vo 2012 DP TBTSNRKLEl AUXCH C N — DP TBTSNKL AUXCH C N . s 7 ™ 2 5 A B R2D G N<3. 0> — =PEG R2D C N<ll..8>
nwi: DP TBISNKI DDC DATA . DP TBTSNKI DDC DATA ... Unused PEG Lanes
11 DP_TBTSNK1_DDC CLK DP_TBTSNK1 DDC CLK 1 sn TP _PEG D2RP<7..4> — =PEG D2R P<7..4> .
! = VAKE_BASE=TRUE —
TP PEG DORN<7. . 4> — =PEG D2R N<7..4> .
2 m oo 20z (LM HED, — HOM HPD 2T TP PEG ROD CP<7..4>  — =PEG RD C P<7..4> .
e M DATAP<0.. 2> = TP DP1GDMP<2..0>, TP PEG RPD ONS7..4>  _ =PEG RD C N<7..4> .
w7z oo LM DATANO. . 2> = TP DP IGD MN<2..0>, s TP _PEG_ D2RP<15 .12>  __ =PEG D2R P<15..12>
sr2mees HOM CLK P — HDM _CLK P VR SO -
B T o A = . JP_PEG D2RN<15..12>  — =PEG DPR N<15..12>
s HOM- OLK N — HDM _CLK N MR ST -
B T o — - JP_PEG oD CP<15..12> _ =PEG R2D C P<15..12>
e HW',}',%"BKSDEDC LK = HbM_DDC ALK 1260772 . TP PEG ROD_CN<15..12> _ =PEG R2D C N<15.. 12>
2o HOM DDC DATA — HDM _DDC DATA P VIKE_BASE=TRUE
VAKE_BASE= —
Unused PCH PCl E Lanes
MAKE_BASE NO TEST
+ NCPCIE SSD DPRP<3..0> =~ =POE SSD DPR P<3..0>
. PCI E_SSD D2RN<3. . 0> — =PCIE SSD D2R N<3..0>
o0 65 a7 a0 43 3 49 39 33 20 PP3V3_S4 - NC PCIE SS9 3.0 TRUE TROE — QE SS 3.0
« NCPOE SSDRRD CP<3..0> - =PCE SSD R2D C P<3..0>
Rﬁ)%?( . NC PCI E_SSD_R2D_CN<3. . 0> — =PCOE SSD R2D _C N<3..0>
2 1 TRUE TRUE —
Unused TPAD SPI 1/3:'6% RA29
201 100K
2 1
e_ense RAZ96 v
121 2 _TPAD_SPI SPI_BUS EN 100K 26
1772 11 39 _TPAD_SPI SPI_CS L TRUE Log
" TPAD Sl SPIINT L TR i ROSk i
772 1 3 _TPAD_SPI SPI_M SO TROE o 1 Unused signal s
7772 1 30 _TPAD_SPI SPI _MOSI :x 08 1w
771 s TPAD_SPI SPI_SCLK — e BT PYRRST L
A . __NEM VDD SEL_1V5_L :C'
1756w 99 .+ __FWPWR EN PCH =
B 100K WOL_EN
1 a0 __PP3V3_S3_FAN CTL — PP3V3 S3 FAN CTL o YT FWPME L p—
158w - el =i : S DP _TBT SEL —
% < RA201 VRE ek  __ENET_MEDI A_SENSE_RDIV =
= L. 07, bpava s .. __AUD | PHS SW TCH EN_PCH =
\ Bunynpngues . __AUD | P_PER| PHERAL DET =
156w »__AUD 12C INT L =
VOLTAGE MAKE_BASE 0%1 14 TBT _GRSX BIDI R S
s PPOVIS_S3 MEMVREFDO A —  o&zsv  Tme PPOVZ5_S3 MEM VREFDQ A 2z 77 AN E—FPPVE A R T EEEEEE D e 3
srizas PPOVZ5 S3_ MEMVREFDO B — g a7sy TRUE PPOV75_S3_MEM VREFDO B ;2 26 12 75 v . __ENET CLKREO L ::'
- . __ENET_LOW PWR_P
7275 72025 2 20 = _PPOVZ5_S3_MEM VREFCA — 40675y TRE PPOV75_S3_MEM VREFCA  .iisizszenvs s R,&ﬁgpg P 3
78 75 71 26 25 24 23 22 _PPOV75_S3_MEM VREFCA — 2 SDCONN_OC L
= LPCPLUS GPI O —
78 75 71 26 25 24 23 22 _PPOV75_S3_MEM VREFCA — 14 =)
BYNC. MASTER=J 15 M5 BYNG. DATE= 10/ 317 201
e - -
EDP CABLE 67 66 63 52 59 58 49 37 19 18 PP5V_S0 Sl gnal AI | ases
72710 s L2CBKLT S = I2C BKLT SCL 3 60 7 72 XWA202 | I'n <SCH NUM>
72 71 68 03 1 2C_BKLT_SDA — 12C BKLT_SDA o1 o5 71 72 . SM PRSV AUDLO A L App € C. o
VAKE_BASE=TRUE — ®
o1 72 71 68 48 a4 a1 a7 __ SMBUS SMC 0_SO_SCL — SMBUS_SMC_0_SO_SCL 37 41 44 48 68 71 72 81 — : ? <E4LABEL>
= XWA203 NCESs NOTI CE OF PROPRI ETARY PROPERTY:
81 72 71 68 48 44 41 37 SMBUS_SMC _0_S0_SDA — SMBUS_SMC _0_SO_SDA 37 41 44 48 68 71 72 81 SM THE;I I\'érm LCN gg\Tr\EAb’%‘EngEREI N 1S THE
1 2 PP5V_ S0 _AUDI O AMP_R s3 R POELaEMR ACRERS T8 THE FOLLOW NG
— : I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 102 OF 118
VOLTAGE=5V Il NOT TO REPRODUCE OR COPY | T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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XDP
Fune TEsT J3501 - airport Fune TEsT JB100 - spi T xoP_cPu Tek 61878
D TRUE AP CLKREQ Q L 34 = IRUE XDP_PCH TCK 1118
TRE AP_RESET CONN L s tme___XDP_CPU TDI
— TRE___PP3V42 G3H 19 35 38 38 41 42 43 44 50 56 = oo
D TRUE __PCIE AP_D2R PI _N 24 77 = SVC RESET L BRIk = TRUE XDP_CPU_TDO 18 78
TRE PCIE_ AP_D2R Pl _P e oD>—RE 41 42 50 57 TRE XDP_CPUPCH TRST L
[ TRE  SMC TCK a2 O e
RE PCIE AP_R2D N e = XDP_CPU_TMB
= TRUE___SMC TMB nas D= oo
D R PCIE AP RRD P 24 77 = = IRE XDP_PCH TVS 1118 D
> e PCE CLKIOOM AP CON N ., rme___ XDP_PCH TDI
TrUE___SPI ROM USE_M.B 14 50 > 1 18
> e PCE CLKIOOMAP COW P ., = tme  XDP PCH TDO e
TRE PCIE WAKE L 12 34 36 77 oo—mEe  SPL_ALT COLK s 77 XDP_CPU PREQ L
[ — 3436 TRUE_SPI_ALT CS L s0 77 = RS e
D TR PP3V3 _S3RS4 BT F 34 = IRE XDP_CPU PRDY L 518 75
PP3V3 W AN > IRE SPl_ALT 1Q0_MOSI w0 [
o IRE a0 a2 e =E PM RSMRST L 12 67 77
e USB BT _CONN N oo e SPL AT 10L MSO__ &, = PM P
[ o TRE SPL_ALT IR WP L oo J6601 - mic OCD—=e CH_PYROK. 10 77
>
TrUE _USB BT CONN P 34 76 PM SYSRST L
[ — TRE__SPI_ALT 10Ol HOD L mme DM C CLK3 s2 55 D>—=E 1219 4177
o> IRE WFI_EVENT L a4 a1 42 = = S 70 72 52 mE CPU_CFG<3> s18 75
TRE _GND ax e QD 2 [ —me  PPSV3 SO BHEREInnan e PP1V05 SO
- c = G Spp B o= 10 14 15 17 18 42 62 67 70
- 14002 ca = IRE DM C SDA3 52 55 = IRE GN\D 2X G\D
- r IRUE GN\D =
o MPI_CLK cor\l:leNa = )
TRUE 37 80 -
> 1=E MPI _CLK CONN P 57 50 J6602 - L speaker |
CAM SENSOR WAKE L_CONN_ ., >—=e ggimm“z t 1337 S 52 55
> TRE _MPI_DATA CONN N _— ED——es o3 o0 82 Power Sequence
> __1=e MPI_DATA CONN P . e SPEROONLL QLB 5 55 02 FUNGTEST &2 e 1 w0 a1 a2
S DA 7 a1 a4 48 68 71 72 61 . [T = - - oo e 8 TRE
MBS _SMC 050 S ¢ o oo Tz e J4801 - ipd flex > inr  SPKRCONN SL_OUT P 53 55 02 [ EM DSW PYRCD e
OD—IRE SMBUS SMC 0 SO SCL ~  sawwsnre = oD o> ALL_SYS_PWRGD 16 19 41 58 o7
=t TrRUE__ 1 2C CAM SCK 36 37 [0y TRUE _TPAD SPI _INT L 30 71 _—BE F IRE PM PCH SYS PWROK 12 18 19 41 77
D TrRUE | 2C CAM SDA 36 a7 oo TRUE___TPAD SPI _CS L 30 71 77 = P TRE PLT RESET L 12 18 20 21
=t TrRUEPPS5V_S3RSO0_ALSCAM F a7 > IRE TPAD SPI_MOSI 30 7177 J6603 - R speaker >—=E EDP | G PANEL PWR 12 S: :
GAD [y TRUE___TPAD SPI _M SO 39 71 77 TRUE SPKRCONN R | D 52 55 TRUE EDP |G BKL_ON
TRUE => = 1263 71
- = TRUE $Eﬁg gg: ESLSKEN 39 71 77 = TRE SPKRCONN R QUT N 53 55 82
- = TRUE 39 71 = IRE SPKRCONN R QUT P 53 55 82
39500 . oo TRUE £g $Eﬁg l;l 13 39 76 = TRE SPKRCONN SR _QUT N 53 55 02 C
oM CLI; l\'l’ 1 O coax > TRUE Copr TNE D 13 39 76 = IRE SPKRCONN SR OUT P 53 55 82
D TRUE 569 71 75 @ TRUE 39 IRUE GND
> IRE HDM CLK P 560778 > IRE 12C 1 OXP_SCL 50 =
D TRUE _HDM _DATA N<O> 60 71 75 = TRUE 12C | OXP_SDA 39
> t=E HDM DATA N<l> . > TRE  SMC PMVE S4 WAKE L 550 4o
> t=E HDM DATA N<2> . > TRE  TPAD ACTUATOR THRMIRIP L s
> 1=E HDM DATA P<0> w17 > 1RE_ TPAD VBUS EN 5
=t TrUE  HDM DATA P<1> 60 71 75 SMBUS SMC 2_S3_SCL 39 a1 a4 81 J7000 - DC PWR
[— TRUE HDM _DATA P<2> 69 71 75 = TRUE SMBUS _SMC 2_S3_SDA 30 41 44 81 TRUE ADAPTER SENSE w
co—mE SMCLID 2 41 4z 42 ¢ PP20V_DCI N FUSE
> IRE  SMC ACTUATOR EN L o —BE &b 2Xse
> 1mE__USB3 SD D2R N w2000 = TRE PPVIN S4 TPAD 4Xo0 a5 70 LBF 2
> e USB3 SD D2R P 13 20 69 77 > 1RE  GND ACTUATOR 4Xs0 =
> e USB3 SD R2D C N 1920 00 77 > TRE_PP3V3 S4 295 339 53 9 45 47 65 J7050 - battery e
D TRUE £Eg SD 52823 E‘ 13 20 69 77 = TRUE __PP5V_$4 38 39 51 61 66 67 68 69 70 72 PPVBAT H N 8Xs6 57
D TRUE EX 13 69 76 TRUE___GN\D 2X SMBUS SMC 5_G3_SCL 41 44 56 57 1
D TRUE  USB3_EXTB_D2R P 13 69 76 = D TRUE _ _SMBUS SMC 5_G3_SDA .41 4 56 57 1
D TRUE USB3_EXTB_R2D N 60 76 i TRUE SYS DETECT L 6
D TrRUE  USB3_EXTB_R2D P 69 76 TRUE ___GND 8X
> e USB EXTB N 130 70 J4813 - keyboard =
D TRUE _USB EXTB P 13 69 76 [ TrRUE __PP3V3_S4 20 34 39 40 42 43 46 47 65 66
e GND 19 > 1RE PP3V42 G3H 39 35 5 38 43 4 49 44 50 50 J8300 - eDP
= - TRUE V\V\g g{m KBD 20 = TRUE $ : ﬂ ﬁ& :;l 68 75
D—-r W5_KBD10 - o> DP_I NT_M._N<O> .
J9510 - rio flex O N Ve KeDLl . D Db INT M _Nels .
- 5 — o 75
o> TeE  SD PWR EN N > _mE V& KBDI2 - o> TeE DP_INT_M_N<2> o s B
[ TrRUE_HDM _DDC CLK 12 60 71 o TRUE WS KBD13 a9 = TRUE DP_INT_M._N<3> 68 75
[ TruUE  HDM _DDC DATA 12 60 71 - TrRUE W5 _KBD14 19 [ TrRUE _DP I NT_M._P<0> 68 75
> 1RE HDM _HPD 220 00 1 > RE W5 KBDIE_CAP 50 > IRE DP INT M_P<l> o 75
> IRE  SMBUS PCH CLK 1316 46 69 71 77 > RE W5 KBDI6 _NUM N D IRE DP INT M_P<2> o 75
= TrRUE  SMBUS_PCH DATA 13 18 44 69 71 77 F— TRUE WS _KBD17 a0 TRUE_DP_INT_M._P<3> 68 75
> TRE PMSLP S3 BUF L o1 06 67 00 > IRE W5 KBDIS8 N oo RE LCDIROL o
> IRE PMSLP S4 L 1221 a0 38 41 67 69 > TRE W5 KBDI9 50 > IRE_LCD HPD CONN o
[ TRUE _ PP3V3_S3 3X13 20 21 44 45 47 66 69 70 [ TrUE W5 _KBD2 3s = TRUE LCD BKLT PWM R 63 68
> TRE_PP3V3 S4 2984 33 49 43 45 40 47 65 65 = e W6 KBD20 » SMBUS SMC 0_SO_SDA 47 a1 as a0 60 72 72 o1
> TRE__PP5V_S4 5Xsp 30 51 01 68 67 8 50 70 >__TRE V6_KBD21 2 v a1 4005 o 712
Rl O SDCONN_STATE_CHANGE L 3 6 > RE W5 KBD22 o > e 12C BKLT SDA I,
[y TRUE USB EXTB OC L 18 6o i TRUE WS KBD23 19 = TRUE 12C BKLT SCL 63 68 71
= TRUE GN\D 10X D TRUE WS KBD3 30 = TRUE PP5VR3V3_SW LCD 3Xes —_—
e o> IRE \A\Asg ﬁgg 50 > TRE PPVOUT SO LCDBKLT .
i TRUE 30 TRUE___GND 16X
- TRUE _WB_KBD6 20 =
J5150 - hall effect D> 1eE W5 KBD? s
[ TrRUE __PP3V42_G3H 1935 39 3 43 %2 49 44 50 56 i TrRUE W5 KBD8 3 Power Rails
=t TRUE _SMC LID R 23 s TRUE WS KBD9 19 [ TRUE _PM SLP S3_L 12 21 41 67
TRUE___GN\D i TRUE W5 KBD ONOFF L 3s [ TrUE  PPVTT _SO_DDR 21 27 60 70
= LEET COTLCN KBD .. o—=E PRIVE S0 BEBiElnpns
J6050 - left fan > e WS LEFT SHIFT KBD > IRE PP3V3 S3 12 %0 %1 aa a0 47 0n 00 70 72
TRE __FAN LT _PWM TRUE GND 2x o 1eE PP3V3 S5 Bz e e
[ — B = TRE PP3V3_S5_AVREF_SMC 44 77
= _TmEe FAN LT TACH - ¢ PP3V4Z_GaH
> IRE PP5V SO 330 39 97 49 50 50 62 63 66 J4915 - kbd bkl t = Igi PPV 0 BEERpeeus
TRE GND 5X > 1 KBDBKLT RETURNL 2Xa0 6 — F Pp5v 3 38 39 95 40 00 09 02 63 00 &7 SYNC_VASTER=J15 M.B SYNC_DATE=10/ 31/ 201 A
= = TRE KBDBKLT RETURN2 2Xu0 6 oV = 2L 37 o0 66 67 70 pminz . -
36060 - right fan o _tee PPVOUT S0 KBDBKLT .. o e PROLSS  as 70 Functi onal Test Points
EAN BT PWA TRUE GND ax [ — 30 45 56 57 63 65 70 r———
o TIRUE a0 i i TruE  PPDCI N_G3H 56 57 70 <SCH_NUM>
> TRE FAN RT_TACH w - > 1RE PPVCC SO_CPU 60045070 Appl e Inc. =
T G L L D e s soswss 2 <EALABEL>
= 35 45 70 .
= NOTI CE OF PROPRI ETARY PROPERTY:
L > 1RE PP1V5_SO 41 12 50 15 17 19 52 64 67 6o
TRUE PP1V35 Ss 70 THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
@ 21 46 60 66 70 PROPRI ETARY P ERTY _OF APPLE | NC.
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11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED

8 7 6 5 4 3 2



http://laptopblue.vn/

Laptopblue

8 7 6 5 4 3 2 1
PCH Thunder bol t
NO_TEST MAKE_BASE NO_TEST MAKE_BASE PLACEABLE BEAD- PROBES FOR TBT
7313 B. PARE_D2RN — B. PARE_D2RN 17 73 2e NG TBT_XTAL250QUT — TRUE TRUE NC _TBT_XTAL250UT 2873
2 1a NC_USB3_SPARE_D2RP — IRE TrRE  NC USB3_SPARE D2RP 137 -
2313 _NC_USB3_SPARE R2D CN — IRUE TRUE NC USB3_SPARE _R2D_CN 13 73
515 _NC_USB3_SPARE_R2D_CP — IRUE TRUE NC_USB3_SPARE_R2D CP 1373
o7 1 _NC_USB3_ EXTC D2RN TRE_ NC USB3_EXTC D2RN v o TBT A DER Pel> lrmsm BEAD- PROBE BPAS 31 No, XNET_CONECTI ON=TRUE
7673 15 _NC_USB3 _EXTC D2RP TRUE NC USB3_EXTC D2RP 1573 76 TP_DP_TBTSRC M._CP<3..0> — TRE TRUE NC DP_TBTSRC M._CP<3..0> 2 7o lamsm BEAD- PROBE BPAS 32 No XNET_CONNECTI ONSTRUE
7673 15 _NC_USB3_EXTC R2D_CN TRUE NC USB3_EXTC R2D CN 13 73 76 TP_DP_TBTSRC M._CN<3..0> — 1RUE TIRUE NC DP_TBTSRC M._CN<3..0> 2z
NG USBa EXTD DaRN e NG USms EXTD 2R . 1 NG DR TBISRC AXGH ON = e imr NG DR TBTSRC AXGON . .
7+ NC_USB3_EXTD_D2RP ToE NG USB3_EXTD D2RP LI S "
7673 15 _NC_USB3_EXTD R2D_CN TRUE NC USB3_EXTD _R2D CN 1378 76
wraia NG USB3 EXTD RRD CP  — TR TRUE  NC USB3 EXTD RRD CP v
» _NC PGl E_ENET_D2RN TRUE TRUE NC PCl E_ENET_D2RN 2
» NC PCl E_ ENET_D2RP TRUE TRUE NC PCl E_ENET_D2RP 2
s _NC PCIE ENET_R2D CN TRUE TRUE NC PCI E ENET_R2D CN 73 rem—
s _NC PCIE ENET_R2D CP — TRUE TRUE NC PCl E ENET_R2D CP 73
- 7212 _NC DP_1 G D AUXCHN — TRE TRUEE  NC DP | G D AUXCHN 2
=1 NC DP 1 G D AUXCHP — IRUE TRUE NC DP_| G D _AUXCHP 12 73
7673 11 _NC_SATA A D2RN TIRUE TRUE NC SATA A D2RN 1173 78
67311 NC_SATA A D2RP TRUE TRUE NC SATA A D2RP 173 76 33 NC PClI E_CLK100M GPUN — TRUE TRUE NC PClI E_CLK100M GPUN o
w72 u NC_SATA_A_R2D_CN TRUE TRUE NC_SATA_A_R2D_CN 17376 13 NG PCIE CLK100M GPUP — TRUE TRUE NC_PCl E_CLK100M GPUP 1173
67311 _NC SATA A R2D CP TRUE TRUE NC SATA A R2D CP 11s 76 1 NC PCI E_CLK100M PE5N — IRUE TRUE NC PCl E_CLK100M PE5N o7
72 _NC _SATA B D2RN TRUE TRUE NC SATA B D2RN e NC PCIE CLK100M PE5P — TRUE TRUE NC PCl E CLK100M PE5P 173
731 _NC SATA B _D2RP TRUE TRUE NC SATA B D2RP 1737 1, NC PCIE_CLK100M ENETSDN — IRUE TRUE NC PCl E CLK100M ENETSDN ., +5
2 NC SATA B R2D CN TRUE TRUE NC SATA B R2D CN yrasu NC PCIE CLKIOOMENETSDP  — tre  TRE  NC PCIE CLKIOOM ENETSDP ., 4
w7311 _NC SATA B R2D CP TRUE TRUE NC SATA B R2D CP e n NC PCIE CLK100M ENETN — TRUE TRUE NC PCl E CLK100M ENETN 173
=11 _NC _SATA _ODD D2RN TRUE TRUE NC SATA _ODD D2RN 17 NC PCIE CLK100M ENETP — IRUE TRUE NC PCl E CLK100M ENETP 173
=11 _NC _SATA ODD D2RP TRUE TRUE NC SATA _ODD D2RP nreu NC PCIE CLKI00M PEGBN — TRUE TRUE NC PCl E CLK100M PEGBN 173
1 _NC_SATA_ODD R2D_CN TIRUE TIRUE NC_SATA_ODD_R2D_CN 177 NG PCIE CLKI1I00M PEGBP — TRUE TRUE NC_PCl E_CLK100M PEGBP 1173
11 _NC SATA ODD R2D_CP TRUE TIRUE NC SATA _ODD R2D _CP s NC PCIE _CLKI00M SWN — TRUE IRUE NC PCI E CLK100M SWN s
2311 _NC_SATA D _D2RN TRUE TRUE NC SATA D D2RN 11737231 _NC_PClIE_CLK100M SWP — IRUE TRUE NC PCl E_CLK100M SWP 173
e N L P N e tae 1C STAD 2R “7 .. NC PCH GPI 064 CLKQUTFLEXO — tre  tre  NC PCH GPI 064 CLKQUTFLEXO 11+
o TRUETRUE NG SATA D RID ON nr NG PCH GPI 065 _CLKOUTFLEXL — NC_PCH _GPI 065_CLKOUTFLEX1
2 NC SATA D R2D CP TRUE trRE _ NC SATA D R2D CP g P e R = e e B E == o TRUE TRIE e T ST s PR L E =S 1T
7: . NC _SATA F_D2RN TRUE TRUE NC_SATA E D2RN . 7: 20 _NC PCH GPl 066_CLKOUTFLEX2 — TRUE TRUE NC PCH GPI 0O66_CLKOUTFLEX2 11 73
1 _NC_SATA F_D2RP TRUE TRUE NC _SATA F D2RP N NC PCH GPI O67_CLKOUTFLEX3 — TRUE TRUE NC PCH GPI O67_ CLKOUTFLEX3 1173
211 _NC_SATA F_R2D CN TRUE TRUE NC SATA F R2D CN 1173
211 _NC_SATA F_R2D CP TRUE TRUE NC SATA F_R2D CP 1173
e % £g %gg IRUE IRUE NG USE EXTCN et s _NC _USB_4N — TRUE TIRUE NC _USB_4N 1373
76 73 13 TRUE TRUE NC _USB_EXTCP 13 73 76 NC_USB 4P ] NC_USB 4P
76 73 13 _NC_USB_SDN TRUE TRUE NC_USB_SDN 57376 — TRUE TRUE 15 78
76 73 13 _.NC_USB_SDP TRUE TRUE NC USB_SDP 13 73 76
7212 _NC_USB_W ANN TRUE TRUE NC _USB_W.ANN .
23 1 _NC_USB_W_ANP TRUE TRUE NC _USB_W.ANP 13 73
7673 13 NC_USB_6N TRUE TRUE NC USB_6N 1373 76
673 13 NC_USB_6P TRUE TRUE NC USB_6P 1373 76
7673 15 _NC_USB_7N TIRUE TRUE NC USB 7N 1373 78
7673 15 _NC_USB_ 7P TIRUE TRUE NC USB 7P 1373 76
76 73 15 _NC_USB_EXTDN TIRUE TRUE NC USB EXTDN 1373 76
76 73 15 _NC_USB_EXTDP TIRUE TRUE NC USB EXTDP 1373 78
313 _NC_USB _PSOCN TRUE TRUE NC _USB_PSOCN 1373
7315 _NC_USB_PSOCP TRUE TRUE NC_USB_PSOCP 13 73
7673 15 _NC _USB_| RN TIRUE TRUE NC USB | RN 1373 78
7673 15 _NC _USB_| RP TIRUE TRUE NC USB | RP 1373 78
7575 11 _NC | TPXDP_CLK100MN — TRUE TIRUE NC | TPXDP_CLK100MN 1 7s s
s 75 11 _NC | TPXDP_CLK100MP TRUE TIRUE NC | TPXDP_CLK100MP. 1 7s s
212 _NC PCl _PME L TRUE TRUE NC PCl _PME L 12 73
s NC PCl _CLK33M OUT2 TRUE TIRUE NC PCl _CLK33M OUT2 us
s NC PCl _CLK33M OUT3 TRUE TIRUE NC PCl _CLK33M OUT3 us
21 _NC _HDA SDI N1 TRUE TRUE NC _HDA_SDI N1 173 O—IRE PCl E TBT_R2D P<3..0> 28 75
211 _NC_HDA_SDI N2 TRUE TRUE NC_HDA_SDI N2 1 73 Oo—IRE PCl E_TBT_R2D N<3..0> 28 75
2311 _NC_HDA _SDI N3 TRUE TRUE NC HDA_SDI N3 173 O—IRE PCl E_TBT D2R C P<3..0> 28 75
a1 NC LPC DREQO L TRUE TRUE NC LPC DRECO L 13 73 CoO—IRE PClE TBT_D2R C N<3..0> 28 75
21 _NC CLINK CLK TRUE TRUE NC CLI NK_CLK 13 73
21 _NC_CLI NK_DATA TRUE TRUE NC CLI NK_DATA .
7o 1 NC_CLINK_RESET L TRE_ TRE  NC CLINK RESET L w078 O IRE 12 sz 7o
77 NC LPC CLK33M LPCPLUS R TRUE TRUE NC LPC CLK33M LPCPLUS R i 73 7 D> RE - s127s
C>—IRE DM _N2S P<3..1> 51275
> IRE DM _N2S N<3..1> 51275
SYNC MASTER=J15 M.B SYNC DATE=10/31/ 201
e
o NC_USB_SMCP —TRE  TRE NC USB SMCP o e NC & No Test
76 72 _NC_USB_SMCN — IRUE TRUE NC USB_SMCN 73 76 DAL ez
d} Appl e I nc. =SCH_NUMP
s _NC SMC | NTERFACE 2 — TRUE TRUE NC SMC | NTERFACE 2 73 <) <E4LABEL>
- NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON _CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
THE POSESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 105 OF 118
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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X425 BOARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS

BOARD LAYERS BOARD AREAS WEDOPNW OEREPRR
TOP, I SL2, 1 SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9, |SL10,|SL11, BOTTOM NO_TYPE, BGA, P65BGA M 16. 2
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
DEFAULT * Y =45_0OHM SE =45_OHM_SE 10 MM 0 M 0 M
STANDARD * Y =DEFAULT =DEFAULT 10 WM =DEFAULT =DEFAULT
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:" N N BGA PO72_SPA(I —
50_OHM SE | TOP, BOTTOM M 0.095 MM 0.095 MM o . . PESEA PO75_SPACE
50_OHM_SE * Y 0.066 MM 0.066 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;Z" —
45_0'|M_SE T(J:’, BOTTOM Y 0.116 MM 0.116 MM e SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT
45_OHM_SE * Y 0.083 M 0.083 M =STANDARD =STANDARD =STANDARD DEFAULT - 01w ?
STANDARD * =DEFAULT 7
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 GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
37_OHM SE | TOP, BOTTOM M 0.165 MM 0.095 MM o
37_OHM_SE * Y 0.118 MM 0.090 MM =STANDARD =STANDARD =STANDARD St ackup- Defi ned Spaci ng Rul es
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECKGAP ’\bt e: O,It er dl el eCt r | c | s 0 058 mm nom nal ,
27P4_OHM SE | TOP, BOTTOM Y 0.265 MW 0.095 MM Inner dielectric is 0.053 mm nomni nal .
27P4_OHM SE * Y 0.186 MM 0.1 MW =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
72_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1: 1_SPACI NG . 0.1 M 2
72_OHM DI FF  |isia, 10,1509, 15010 Y 0.105 MM 0.105 MM 0.120 MV 0.120 MM
72_OHM DI FF | 1SL2,1SL11 Y 0.105 MM 0.105 MM 0.120 MM 0.120 MM SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VeI GHT
72_OHM DI FF | TOP, BOTTOM M 0.146 MM 0.146 MM 0.120 MV 0.120 MM 1x_DIELECTRIC |  7op, BorTOM 0.058 MM 2
_ 1x_DI ELECTRI Cifst3, 154, 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 f1 0.101 MM 2 -
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF  [ists.1504.150,15010 Y 0.092 MM 0.092 MM 0.120 MM 0.120 M
80_OHM DI FF IsL2,1sL11 Y 0.092 W 0.092 W 0.120 mv 0.120 MM PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE W DTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP.
80_OHM DI FF | TOP, BOTTOM Y 0.125 MM 0.125 MM 0.155 MV 0.155 MM P65_BGA * Y 0.071MM 0.071MM 0.075MM 0.126MM
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;Z" - —
85_OHM_ DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD NET_PHYS| CAL_TYPE | AREATYPE | PHYSI CAL RULE SET
85_OHM DI FF  [ista, 151, 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’GA;:"
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF  [1sia, 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
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP
1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 W 0.1 M

SYNC MASTER=SI DLE J45

SYNC DATE=12/10/ 201

T

PCB Rul e Definitions

@ Appl e I nc.
®

D =rav AN

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
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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CPU Signal Constraints
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R 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
n - - - === DM _s2N 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 D DM 7§7N opL LRED DM 7§7N w SZN ’\K3 o> 1278
* = = = = = = F N2S P<3: 0>
CPU_85D 85_0OHM DI FF 85_0HM DI FF 85_0HM DI FF 85_0HM DI FF 85_0OHM DI FF 85_0OHM DI FF oM s CPU 85D DM _N2S DM S 3_ 0 s 12 73 e C_LNT_L G M. R o DP | NT P<3..0> s m
- ) N - N - - N A - DM _ies CcPU 85D DM _NPS DM _N2S N<3: 0> 51273 = = == = w——MJH I'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. EOL LNT Pl) 505 PL1_AGTL EDl__| NT D INLIGM DP_85D DI SPL AYPORT - 568 71
= = = = DP_85D Dsplavperr | DP_INT ML_P<3..0> s
== === [O—EDL_CsYnC CPU 50S CPU_AGTI EDI _CSYNC s 12 = = DF INT M. N3 0>
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 V\EI GHT u\/l O—KlOOM CF’U P e I')FLRRD DI SPLAYPOR P 68 72 75 D
o—oax CRLLASD CLK_DM o DB_8sD DisplaYPorT | DP_INT_M._F_P<3..0> &
CPU_AGTL . =STANDARD 2 CPU_AGTL ToP, BOTTOM =2x_DI ELECTRI C 2 oM _ak CPU 85D LK DM DM _CLK100M CPU N 61 = g o P INT M E N<3_ 0> o
- - . = — - - = O CRU_CLKI3S Pl CcPU 85D AK PAE CPU CLK135M DPLLREF_N ., = e, o il N O DP I NT M. P<3 O>
oM 5™ N U 0457 W N CO—CRU_aKI35 Pl CPU 85D ClK PAE CPU CLK135M DPLLREF P, ., = g DL SpLAY O D INT M. N<3‘ . 0> 68 72 75
cPU_cow * 20 ML B CPU_VREF B 12 ML B [ED—CRU_CLKI3S Pl CPU 85D ClK PO E CPU CLK135M DPLLSS N 4, = = Ot — 68 72 75
n - T O—CRULAKIZE Pl CPU 85D K POE CPU CLKI1I35M DPLLSS P 6 .
ot =2 LSPAC NG I D—CRULEDR cove CPU 27PAS CPU_CONP CPU_EDP_RCOVP 5 DP_INT |G AUX DP_85D DispLAYPORT | DP_| NT_AUXCH C P 5 68 71
CPU_VCCSENSE * 25 ML 2 ED—CRUPEG cove CPY 27PAS CPU_COVP CPU_PEG_RCOWP 5 Z>—DE_LNL_LG AUX DP_85D DisPLAYPORT | DP | NT_AUXCH C N s 68 71
X X A X - ED—BUCEG CPU_45S CPU | TP CPU CFG<19. . 0> 6 18 72 [D—DE_LNT_1 G AUX DP 85D DisPLAYPORT | DP I NT_AUX P o8 72
Most CPU signals with inpedance requirenents are 50-ohm singl e-ended. = = = I')P7I r\rr7| FiAUX I')P7RRI’) DI SPL AYPORT DP | NT AUX N
5 o8 72
Sone signals require 27.4-ohm singl e-ended i npedance. D = = =
SOURCE: | VB PLATFORM DG , Tabl es 205- 207 CO—XDE_OK PCH K POE 85D| QK PAE NC | TPXDP_CLK100MP 1 7s
H O—XDE_QK PCH K POE 8D| QK POE NC | TPXDP_CLK100M\ 1 7s
Spaci ng Rul e Sets S e ass e | XOP_CPU TOI S |
= = CO—XDE_To CPU 455 cPy | TP XDP_CPU_TDO 5 18 72
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—fr SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—fr Xl_PiTNB opL LAEQ opL L1TP Xu:, O:,U T’\/B o 18 72
DM _2SAMVE * =3X_DI ELECTRI C ? DM _2SAME TOP, BOTTOM| =4X_DI ELECTRI C ? CO—XDE_IX CPU 455 cPy | TP XDP_CPU TCK 6 18 72
DM _TXRX * =6X_DI ELECTRI C ? DM _TXRX TOP, BOTTOM| =10X_DI ELECTRI C ? —TESL CRLLASS CRLLTe XDE_COUPCH TRST_L oo
= = M - i = M - CPU 45S cPy | TP XDP_BPM L<3..0> 5 18
DM CLK2N2S * =6X_DI ELECTRI C ? DM CLK2N2S TOP, BOTTOM| =10X_DI ELECTRI C ? f— CPU_45S CcPU I TP XDP_BPM L<7..4> 18
DM CLK2S2N * =3X_DI ELECTRI C ? DM CLK2S2N | TOP, BOTTOM| =6X_DI ELECTRI C ? y ESEL P CEULTE XDE_LERESET_L o e
U M ’ = M ED—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 ? ED—XDR_PREQ | CPU 455 cPy I TP XDP_CPU PREQ L 1872
— CO—CBU CATERR | CPU 455 CPU_AGTL CPU CATERR L o a1
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET CO—CRUBECl CPU 455 CPU VID CPU_PECI 6 14 42
— - .
" O CPU_PROCHAT | CcPU 455 CPU_AGTI CPU_PROCHOT_L a1 42 s8
DM _* =SAME DM _2SAMVE = = = = C
DM _N2S DM _S2N * DM _TXRX cPU 455 cPU_AGTL CPU_PWRGD 51418 DP DM ROPERT
" o CO—PMIHRMIRIP | CPU_45S CPU 8M 1 PM THRMIRI P_L 6 14 42 I H NET P! ERTI ES
DM _S2N DM _N2s DM _TXRX L o CcPU_ass CPU_AGTL PM_NEM_PWRGD RET_TYVPE
A NEM | » | AG] 61221
CLK_DM DM _N2S * DM CLK2N2S CO—BMSYNC CPU 455 CPU_AGITL PM _SYNC 12 ELECTRI GAL_GONSTRA NT_SET] PHYS! oA SPACI NG
LK O oM S2N " DM CLK2SoN ) SM RCOVP. CPU 27PAS CPU_COVP CPU_SM RCOWP<2. . 0> s [Z>—HDM_DATA DP_85D DisplAYPoRT | HDM _ DATA P<2. . 0> 60 71 72
= - > o—euviD CPU 455 CPU VID CPU_VI DSOJT s s8 [ HDM_DATA DP_85D pispLayport | HDM _DATA N<2. . 0> 60 71 72
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
PEG - SSD & TBT Co—CcuvD CPU_45S CPUMID CPU VI DALERT L 5 s D>t _ak DP_85D HOM _ QLK HDM _CLK_N 560 71 72
[O—CBLLVCCSENSE CCSENSE VCCSENSE P
ALLOW ROUTE = = CPU27PAS RV P NS oo > DR IBL MO DP_85D DisPLAYPORT | DP._TBTSNKO M. _C P<3..0> sz n1
PHYSI CAL_RULE_SET LAYER 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 GAP CO—CPU_VCCSENSE CPU 27P4S cpy vocsense | CPU_VCCSENSE N 9 58 T .
ON LAVER? CPU DI MVA VREFDO > De_IBL MO DP_85D DisPLAYPORT | DP._TBTSNKO M. _C N<3..0> sz 71
P E E E N N . CD—CRULNEMVREE MEML12M | v DP_TBTSNKO_M._P<3..0>
G 80D * =80_OHMLDI FF =80_CHM DI FF =80_OHM DI FF =80_CHM DI FF =80_OHM DI FF =80_OHM DI FF CPLL VEM VREE MEM 120 1 CPU DI MVB_VREEDO = DP_85D DI SPI AYPORT. . 28
D = - s - DP_85D D splavPeRT | DP_TBTSNKO M. N<3.. 0> 2
o o [zED—CBLLMEM VREE sevpue PROV/S S3 MEM VREFDQ A o 2o 20 e 7o DP_TET M1 DE_85D D DP_TBTSNKL M._C P<3..0> sz 71 e
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 V\EI GHT @ CPU_MEM VREE CPU_VREE PPOWS 33 ’\/EM VEFm B 22 25 26 71 I_PfTRTfM . DP?RRD o u:’ TBT NKl ’\K o>
- o N [ ez 3 SELA!mEI___J__th_J_ 528 71
PEG_2SAME * =3X_DI ELECTRI C ? PEG_2SAME TOP, BOTTOM =4X_DI ELECTRI C ? @ (‘PlLMZMiVRFF NFM?PVB PPOWS S3 '\EM VREFOA 22 23 24 25 26 71 75 78 - - I')P7RRD DI SPI AYPORT u:’ TBTSNKJ. '\/L P<3 o> 2
= = CPU_NEM VREE MEM PR PPOV75_S3_MEM VREFCA = —
PEG_TXRX i =6X_DI ELECTRI C ? PEG_TXRX ToP, BOTTOM =10X_DI ELECTRI C ? [EED == = ez s Te [l DP_85D DisPLAYPORT | DP_TBTSNK1 M. N<3. . 0>
PEG 20THER i =4X_DI ELECTRI C 2 PEG 20THER ToP, BOTTOM =6X_DI ELECTRI C 2 2> IBISNKO_AUXCH DP_85D DP_TBTSNKO _AUXCH P
- = TBTSNKO_AUXCH DP_85D DP_TBTSNKO_AUXCH N
B - ? - ? = = =
PEG_2CLK =7X_DI ELECTRI C [ PEG_2CLK TOP, BOTTOM =10X_DI ELECTRI C [ I')FLRRD u:, TBTSNKO ALJ)(C'_| C P 12 28 71
[ 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
- = TBTSNK1_AUXCH DP_85D DP_TBTSNK1 AUXCH N
B - ? - ? riog = =
PEG3_2SAME 4X_DI ELECTRI C [ PEG3_2SAME TOP, BOTTOM 6X_DI ELECTRI C [ I')Piﬂﬁl') u:, TBTSNK]. ALJ)(C'_| C P 12287
PEG3_TXRX * =8X_DI ELECTRI C ? PEG3_TXRX TGP, BOTTOM =12X_DI ELECTRI C ? > DP_85D DP_TBTSNK1 _AUXCH C N 12287
PEG3_20THER * =5X_DI ELECTRI C ? o PEG3_20THER TOP, BOTTOM =8X_DI ELECTRI C ? 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 NCLRULESEr NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NCLRULESEr
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_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_OHM_DI FF =85_OHM.DI o
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG e SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG Ve G [=»—BCLE 2R SSD CPU 85D PEG3 2R PClE SSD D2R P<3..0> (s n
= = =>—BCLE 2R SSD CPU 85D PEG3 2R PClE SSD D2R N<3..0> 45
B - B - B
DP_2SAMVE 3x_DI ELECTRI C _ DP_2SAMVE TOP, BOTTOM 4x_DI ELECTRI C _ - | ) | (\AplLHED meiR?D PG E SSD RQD C P<3 j o> R
DP_20THER * =4x_DI ELECTRI C ? DP_20THER TOP, BOTTOM =6x_DI ELECTRI C ? CPU_85D PEG3_R2D PCIE_SSD R2D C N<3..0> s3s 71
HI K_2CLK * =7x_DI ELECTRI ? o HI K_2CLK T BOT T =1 DI ELECTRI ? o @ mnggD meiR?D PO E SSD MD P<3 - O> *
oM ALk 2 ~r CTRC oM ALk 2a P, BoTTOM =10 CTRC o CPU_85D PEGR_R2D PCl E_SSD R2D N<3..0> ..
HDM CLK_2DP * =4x_DI ELECTRI C ? _ HDM CLK_2DP TOP, BOTTOM =6x_DI ELECTRI C ? _ PFGﬁD?FLTRT Pl LRED PFG?D?R PO E TBT D2R P<3 . O> s 28 71
HDM CLK_20THER * =7x_DI ELECTRI C ? HDM CLK_20THER TOP, BOTTOM =10x_DI ELECTRI C ? S PEG 2R TBT CPU 85D PEG 2R PCIE TBT D2R N<3..0> 5 28 71
[l CPU_85D PEG 2R PCIE TBT _D2R C P<3..0> 2
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET = CPU 85D PEG 2R PClE TBT D2R C N<3..0> 2z s — -
— e - e B _prc ron TaT cpLLgeD g, PCLE TBT R2D P<3. .05 a0 » SYNC VASTER-CLEAN D505 PEC SYNC. DATE=02/ 187 201 A
- - = .,; [®—PEG ReD TAT CPU 85D PEG R2D PCIE TBT R2D N<3..0> .54 CPU Q)nst r a| nts
DI SPLAYPORT * * DP_20THER [ CcPU 85D PEG R2D PCE TBT R2D C P<3..0> ssn - -
= ™ CcPU 85D PEG R2D PCIE TBT R2D C N<3..0> sz n AL
HDM _CLK CLK_* * HDM CLK_2CLK = = Appl e Inc CH_NUM>
- o ° \v ON
Hi K DI SPLAYPX * Hi K 2
oM _CL SPLAYPORT DM CLK 2P ° <E4L ABEL>
HDM _CLK * * HDM CLK_2O0THER NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON _CONTAI NED HEREI N | S THE
Di splayPort/ TMDS intra-pair matching should be 0.127mm Inter-pair matching should be within 2. 54cm Max Length 241.3nm ?ﬁg:slcggég&pA@EgYTngEpplﬁatgc.ﬂ NG
DI splayPort AUX CH intra-pair matching should be 0.127mm Max | ength 330.2nm | TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE 111 O: 118
SOURCE: Cal pel la SFF DG Rev 1.5 (407364) and Fanily GPU DG 04202- 001-v04. Il NOT TO REPRODUCE OR COPY I T
MAX LENGTH OF DI SPLAYPCRT/ TMDS TRACES: 13 | NCHES, ':i/ /’;‘E’I ;?GF:?S’E@;S?;VZBBU SHIT IN VHOLE OR PART

8 7 6 5 4 3 2
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SATA I nterface

Constraints

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
SATA_85D * =85_OHMLDI FF =85_OHM_ DI FF =85_OHM_ DI FF =85_OHM DI FF =85_CHM_DI FF =85_OHM_DI [
SATA_37SE * =37_cHsE =37_OHM SE =37_OHM SE =37_OHM SE =37_CHM SE
SATA_45SE * =a5_cH sE =45_OHM SE =45_OHM SE =45_OHM SE =45_CHM SE
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’
SATA_2SAME * =3X_DI ELECTRI C ? SATA_2SAME TOP, BOTTOM =4x_DI ELECTRI C ? o
SATA_TXRX * =6X_DI ELECTRI C ? SATA_TXRX TOP, BOTTOM =10X_DI ELECTRI C ?
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 ?

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 AFONRTE | M NMUM LINE WDTH | M NMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
PCH_USB_RBI AS * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
UsB_85D . =85_0mLDI FF =85_OHM_DI FF =85_OHMLDI FF =85_OHMLDI FF =85_CHM_DI FF =85_OHM DI FF
SPACI NG_RULE_SET LAYER LINE- TO LINE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | WEI GHT
uss . =4X_DI ELECTRI C 2 uss TCP, BOTTOM =6X_DI ELECTRI C 2
USB_RBI AS * =6X_DI ELECTRI C 2 USB_RBI AS TCP, BOTTOM =10X_DI ELECTRI C 2
BT_VWAKE * =4X_DI ELECTRI C 2 BT_VWAKE TCP, BOTTOM =6X_DI ELECTRI C 2
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
UsB3_85D . =85_0mLDI FF =85_OHM_DI FF =85_OHMLDI FF =85_OHMLDI FF =85_CHM_DI FF =85_CHM_DI FF
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT
USB3_2SAVE * =3X_Di ELECTRI C 2 USB3_2SAVE TCP, BOTTOM =4x_DI ELECTRI C 2
USB3_TXRX * =6X_DI ELECTRI C 2 USB3_TXRX TCP, BOTTOM =10X_DI ELECTRI C 2
USB3_20THER * =4X_DI ELECTRI C 2 USB3_20THER TCP, BOTTOM =6X_DI ELECTRI C 2
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
UsB3_* =SAME * USB3_2SAMVE
USB3_R2D USB3_D2R * USB3_TXRX
USB3_* * * USB3_20THER

System C ock Si gnal

Constraints

NOTE: Lat est

Intel DG cal

|'s out 50ohnms SE for

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G&:’{
CLK_SLOW 45S * =45_OHM SE|  =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
CLK_25M 45S * =45_OHM SE|  =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’

CLK_SLOW * =4x_DI ELECTRI C 2
CLK_25M * =5x_DI ELECTRI C 2 | NOTE: 25MHz system cl ocks very sensitive to noise.

sys cl ocks

PCH Net Pr operties

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

SATA_ROQWP

PCH_SATA_RCOWP

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

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

y NC USB_85D USB NC USB_SDN
[ CPU 455 cPy | TP SMC_DEBUGPRT_RX L
[l CPU 455 cPy | TP SMC _DEBUGPRT_TX L
O—UsB s\ USB_85D USB NC USB_SMCP
O—LlsE s\ USB_85D USB NC USB_SMCN

, NC USB_85D USB NC USB_6P

L NC USB_85D USB NC USB_6N

y 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
iR USB_85D USB. USB TPAD R N

CO—BCHUSB RBIAS L PCH USB RBIAY  USB RBIAS

PCH USB_RBI AS

Cl ock Net

Properties

®>—USB3_EXTA BX USB_85D USB3 2R USB3_EXTA D2R P
[ZD>—USB3_EXTA BX USB_85D USB3 2R USB3_EXTA D2R N
= USB_85D USB3 2R USB3_EXTA_D2R C P
= USB_85D USB3 2R USB3_EXTA D2R C N
[ZD>—USB3_EXTA TX USB_85D USB3_R2D USB3_EXTA_R2D P
>—USB3_EXTA TX USB_85D USB3 R2D USB3_EXTA R2D N
= USB_85D USB3 R2D USB3_EXTA R2D C P
= USB_85D USB3 R2D USB3_EXTA R2D C N
>—\USB3_EXTB BX USB_85D USB3 2R USB3_EXTB D2R P
[»>—USB3_EXTB BX USB_85D USB3 2R USB3_EXTB D2R N
= USB_85D USB3 2R USB3_EXTB_D2R C P
= USB_85D USB3 2R USB3_EXTB_D2R C N
>—USB3_EXTB TX USB_85D USB3_R2D USB3_EXTB_R2D P
>—USB3_EXTB TX USB_85D USB3 R2D USB3_EXTB_R2D N
= USB_85D USB3 R2D USB3_EXTB R2D C P
= USB_85D USB3 R2D USB3_EXTB _R2D C N
. USBR3 USB_85D USB3 2R NC USB3_EXTC D2RP
oy NG USR3 USB_85D USB3 2R NC USB3_EXTC D2RN
= USB_85D USB3 R2D NC USB3_EXTC R2D CP
USB_85D USB3 R2D NC USB3_EXTC R2D CN
. USBR3 USB_85D USB3 2R NC USB3_EXTD_D2RP
[Z»>—NC UsB3 USB_85D USB3 2R NC USB3_EXTD D2RN
USB_85D usea roD | NC USB3_EXTD R2D CP
[lran USB_85D usea roD | NC USB3_EXTD R2D CN

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
ZE>—SYSOLK O K32K RIC CK SIONA5S | A K SIow SYSCLK_CLK32K_RTC
Z>—SYSCLK GLK25M SB ClLK 25M 455 | A K 25M SYSCLK_ClL K25M SB
= ClLK 25M 455 | A K 25M SYSCLK_CLK25M SB_R
> SYSOLK_ O K25M CAM ClLK 25M 455 | A K 25M SYSCLK_CLK25M CAMERA
[Z=>—SYSOLK O K25M TET ClLK 25M 455 | A K 25M SYSCLK_CLK25M TBT
= ClLK 25M 455 | A K 25M SYSCLK _CLK25M TBT_R

SYNC MASTER=SI DLE J45 SYNC DATE=12/10/ 201

"7 PCH Constraints 1

@ Appl e I nc.
®

o
CH_ NUM>
NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
Pi 'Rl ETARY I NC.

"<E4LABEL >
ERTY OF APPLE

Tﬁg:PCBESSCRPAG?EES 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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LPC Bus Constraints _ CH Net Properties bCH Net Pr (i
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 0 pe r I es NET TYPE
LPC_45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD ELECTRI CAL_OONSTRAI NT_SET PHYS! CAL SPACI NG ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CLK_LPC_45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD O—LBCAD L PC 458 LPC LPC AD<3..0> 13 a1 [Z>—BCH PM NET PCH 45S PCH_SE PCH | NTRUDER L n
[CO—LBC ERAME | LPC_45S LPC. LPC FRANMVE L 134 [>—PCH PM NET PCH 45S PCH_SE PCH | NTVRVEN L 1
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT [CID—PCH PMNET BOH 455 BCH_SE ECH_DSVW/RIVEN ’2
I [ —BCH PM NET PCH_45S PCH_SE PCH SRTCRST_L 1
LPC * 6 ML 2 [>—BCH PM NET PCH 45S PCH SE PM RSMRST_ L 12 67 72
e " oL P [T>—BCH PM NET PCH_45S PCH_SE PM SYSRST_L 12 19 a1 72
- PCH PM NET PCH 45S PCH SE PM _PCH PWROK 1219 72 77
[CO—SMBUS PCH CLK SMB_45S S\ SMBUS PCH CLK 151041 6 1 7 [CIp—BCHL MR BOHLA5S 2045 gm gg\jv P\ARGDPW 121972 77 D
SMBus Interface Constraints [O—SMALS BCH DATA Sl 455 S SMBUS_PCH DATA swaonn BB L z PM _PCH_SYS_PWROK »» 10 10
P o SML PCH 0 CLK o [ PCH PM NET PCH _45S PCH SE EM SYS 12 18 19 41 72
PHYSI 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 3 PCH 0_| | SMB 45S SVB SML_PCH 0_DATA 13 aa C2D—BCLPMNET BCH 455 ECH_SE 12 e
e SMB_45S SMB SML PCH 1 CLK s [ PCH PM NET PCH 45S PCH_SE PM THRMIRIP L R ;.
SMVB_45S * =45_0HM SE =45_0HM SE =45_0HM SE =45_0HM SE =STANDARD =STANDARD === P YN SML_PCH 1 _DATA o [®—BCH PCLE_ WAKE PCH 45S PCH SE PCl E WAKE L 12 34 36 72
== ——SME [Z»>—BCH PM NET PCH 45S PCH SE PCH RCI N L 14
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o D HDA_BI Tfo K HDA*AEQ HDA Hm BI T O_K Hoe2
i — D HDA_45S HDA HDA BIT_CLK R 1 m>—SPLME SPl_45S SPIL 3X SPI _ALT_CLK s0 72
sve - =2x_Di ELECTRI C 2 [O—HDA_SYNC HDA_45S HDA HDA SYNC 11 52 =>—SPLME SPl_45S SPL SPI _CLK 50
D HDA 45S HDA HDA SYNC R 1 =>—SPL_ME SPl_45S SPL SPI_CLK R 13 50
D HDA 45S HDA HDA RST R L 1 CD—SPL_MB SPL_45S SPIL 3X SPI_M.B _CLK s
HD Audio I nterface Constraints O —HDARST | HDA_45S HDA HDA _RST_L 1 s =>—SPL_MB SPL_45S SPL 3X SPI _SMC CLK 41 50
=== [CO—HDASDLND HDA_453 EDA HDA_SDI NO e SPL_MEB SPL_45S SPL 3X SPI_ALT CS L
PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP CO—tPASDN R HDA 45S HDA CS4208_HDA SDOUTO_R 5, = ol ME bl s - SPl_ CSO L %072 —
DOUT s0
HDA_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =sTANDARD [CO—HDAShAUT HDA_A5S EDA :x gDQJT R es % SPL_MB SPL_45S SPI SPI_CSO R L 13 50
= HDA_45S HDA B >—SPL_ME SPL_45S SPI3X SPI_MB CS L s
SPAG NGRULESET aven e TouE srae] veanr [CO—USB3_SD R2D USB3 85D USB3 R2D USB3_SD R2D C P 13 20 69 72 CD>—SBLMB SPl_45S SPL 3X SPI_SMC CS_ L a1 50
.A.. [CO—USB3_SD R2D USB3 85D USB3 R2D USB3_SD R2D C N 13 20 69 72
HDA . =2x_Di ELECTRI C 2 [O—LlsSBa_sD 2R USB3_85D USB3_D2R USB3_SD D2R P 13 20 89 72 =»>—SBLMB SPL_45S SPL3X SPL_ALT 1OL_M SO S0 72
- _SD PR USB3_85D USB3_D2R USB3_SD D2R N 15 20 69 72 =—SELME SPl_455 SEl SPL_M SO i 50
) CO—UsB3_SD | | ] C»—SPL_MEB SPl_45S [S= SPI_M SO R 50
SPI Interface Constraints O>—SBL_ME SPL_4ss SPLax SPI_MB 10l_M SO w
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP [E>—SPLME SPl_455 SPl 3 SPI_SMo M SO a %0
SPI_45S * =45_0HMSE =45_0HMSE =45_0HMSE =45_0HMSE =STANDARD =sTANDARD [E>—SPLMEA SPL_453 SPLaX SEL_ALT_| C0_MB| 02
—SEL_MB SPl_45S [S= SPI _MOSI 50
I —SBL_MB SPI_45S SPI SPI_MOSI _R 13 50 C
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT >—SBL_MB SPl_45S SPI 3X SPI _M.B_| O0_MOSI 50
- ‘ oL P CD—SBLMB SPl_45S SPL 3X SPI _SMC_MOS| a1 50
- - — 0 SPI_MB I SPI _45S SPI 3X SPI _1 O<2> 13 50
SPex “Sx DIELECTRIC ? g SPL_MB P SPL_45S SPL3X SPI_MB 12 WP_L s
[O—PCLE AP 2D POLE 850 PO E ROD PCIE AP R2D P . >—SPLMEB I SPI _45S SPI 3X SPI_ALT |2 WP L 50 72
PCH Singl e Net Constraints [S—BQE AP R2D PCIE_85D PO E_R2D PCIE AP_R2D N o 72 C>—SPL_ME L SPL_ass Splax SPl | O<3> s
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;:’{ D S FﬁRED S FiR?D EO E AP MD C P e @ Sl 7M B - Sl 74§§ SPlLax SPI ’\/I_B I m FO_D L =0
bl [y PCIE_85D PO E_R2D ClE AP_R2D C N 13 34 »>—SPL_ME | SPI _45S SPI 3X SPI_ALT |3_HAD L 50
PCH_45S * =45_0HM SE =45_0HM SE =45_0HM SE =45_0HM SE =STANDARD =STANDARD [ PCIE 85D PCl E_R2D PCIlE_AP_R2D PI _P 34 TPAD SPI SCLK
PCIE_85D PCIE_R2D PClE_AP_R2D PI _N 2 = —SBEL_TPAD SPL_458S SPI 39 71 72
— — D SO E AD PR bOLE 850 bOLE DR PCIE AP D2R P SPI_TPAD CS SPI _45S SPI TPAD SPI _CS L 39 71 72
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT = COLE AD o oo E oD oo £ pR PCLE AP D2R N 2: : [=»—SPL_TPAD SPL_45S SPl TPAD _SPI _M SO 30 71 72
PCH_SE . =2x_DI ELECTRI C [ PCH_SE ToP, BOTTOM =3x_DI ELECTRI C PR g PCLE 85D PO E PR PClE AP_D2R Pl _P 2 72 ZD—SEL_TPAD SPL 458 Sel TPAD SPI MBI 30 7172 f—
[z 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 a6 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;:’{ @ S FﬁRED S FiR?D PC‘ E RA mD C P e
_RULE ON LAYER? Bl [y PCIE_85D PO E_R2D PCl E_CAMERA R2D C N 13 37
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 [EZ®>—BCLE_CAMERA 2R PCl E_85D PCE 2R PCl E_ CAMERA D2R P 13 37
CLK_PCI E_85D * -as_am o FE =85_OHM DI FF =85_OHM DI FF =85_OHM.DI FF =85_CHM.DI FF -85 OMDFF BOLE_CAVERA_T2R PO E_A30 PO E_DoR PO E CAMERA D2R N e
i il i i i i il = PCIE_85D PO E 2R PCl E CAMERA D2R C P 36 a7
= PCl E_85D PCLE 2R PCl E_CAMERA_D2R_C N 6 a7
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG 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—BCHLEC A KO CLK | PC 455 QK IPC LPC CLK33M SMC 19 m
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 @ a KL pr74§§ a KL EC NC LPC G_K33M LPCF’LUS R e
— —~ — = i - N [ZD»—PCLE_C K100M CPU_45S CLK_PCLE PCH CLK33M PCI I N e
POl E_2CLK * =7X_Dl ELECTRI C ? POIE_2CLK ToP, BOTTOM =10X_DI ELECTRI C ? D —BCOLE_Q KI00M CPU 455 K POE PCH CLK14P3M REFCLK 1
PCl ECLK_20THER * =7X_DI ELECTRI C ? o PCl ECLK_20THER TOP, BOTTOM =10X_DI ELECTRI C ? o E QL F70 K100M mlLdgg a Kﬁm £ PC'_| O_K33M PC‘ wr e
- - : = : T : ED—BCQE QKoM ClK PCIE 85D K POE PCl E_ CLK100M PCH P n
ED—BCLE QL KI00M | ClK PCIE 85D K POE PCl E_CLK100M PCH N 1
I CD—BCE QKIOOMTBT QK POE 85D K POE PCl E CLK100M TBT_ P 1128
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET ED—BCLE OLK100M TET] ClK PCIE 85D K POE PCl E_CLK100M TBT_N 11 28
n = " === —— PCIE CIKIOOM DOT| QK PCIE 85D K POE PCH CLK96M DOT_P 1
PCE =SAVE Pa E—zséw_, _ % PCIE CIKIOOM DOT] K PCIE 85D K POE PCH CLK96M DOT_N n
PCl E_R2D PCl E_D2R * PCl E_TXRX ED—BCLE QLKI0OM SATA  PCIE 85D QK PAE E$ &ﬁiggm §ﬁ$ﬁ z 1 —
- " " === — PCIE_CIKIOOM SATA  PCIE 85D CK POE 1
PCE Pa E—onHVER_, _ g PCIE CIKI00M ENEIl  PCIE 85D K POE PCl E_ CLK100M SD P
PCI E_* CLK_* * PClI E_2CLK CO—PCLE_QLKIOOM ENET  PCIE_85D AK PAE Eg E &Eiggm ig s
" " === PCIE_CI K100M AP PCIE_85D CK PCE 11 34
GKPOE PC BCLK 20THER g PCIE_CI K100M AP PCl E_85D K POE PCl E_ CLK100M AP_N 1134
= PCl E_85D K POE PCl E_ClL KIOOM AP_CONN_P_ 34 72
= PCl E_85D K POE PCl E_CLK100M AP_CONN_N 3, 72
[O—BCLE G KI00M S2 ClK PCIE 85D K POE PCl E CLK1I0O0OM CAMVERA P ., 5
CO—BCLE A KI0OM S2 ClK PCIE 85D AKPOE PCl E_ClL KIOOM CAMVERA N 4, 5
oy ClK PCIE 85D K POE PCl E_ CLK100M CAMVERA C P 36 a7
= ClK PCIE 85D K POE PCl E_ CLK100M CAMERA C N 36 a7
PGl E CLK10OM SSD P SYNC MASTER=CLEAN X305 PEG SYNC DATE=02/ 18/ 2014 A
D PCILE Gl K100M EW G K PCIE 85D CKPOE 1 35 PAG -
QK POEssD| QK PAE PO E_OLKIOOM SSD N ... PCH Constraints 2
@ Appl e Inc. S—NUM>
S <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON _CONTAI NED HEREI N | S THE
R FOSESER AGRERS 6 THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 113 OF 118
Il NOT TO REPRODUCE OR COPY I T
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Menory Bus 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(‘G&:"
MEM 37S * =37_OHM SE|  =37_OHM SE =37_OHM SE =37_OHM SE =STANDARD =STANDARD
MEM 40S * =40_OHM SE|  =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD
MEM 72D * =72_OHMDIFF | =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF
MEM 45S * =45_OHM SE|  =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
MEM 85D * =85_OHM DI FF | =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF

Spaci ng Rul e Sets

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

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

MEM_CMD2CTRL * =2x_DI ELECTRI C| ? MEM CMD2CTRL | TOP, BOTTOM| =5x_DI ELECTRI C ?

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

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

MEM _2PWR * =2x_DI ELECTRI C| ? MEM 2PWR | ToP, BOTTOM| =4x_DI ELECTRI C ?
MEM_2GND * =2x_DI ELECTRI C| ? MEM 2GND | Top, BOTTOM| =4x_DI ELECTRI C ?
MEM _20THER * =6x_DI ELECTRI C| ? MEM 20THER | TOP, BOTTOM| =10x_DI ELECTRI C ?

Menory

Assi gnnent s

Bus Spaci ng G oup

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEis T NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GiRULEisE.T
MEM_* _DATA_* * * MEM 20THER MEM A DQS 0 |MEM A _DATA 0 * IVEM_DQS2OAKDATA
MEM *_DQS_* * * MEM 20THER MEM A DQS_1 [MEM A DATA 1 * VEM DOS2OMKDATA
MEM_CMVD * * MEM 20THER MEM A _DQS_2 |MEM A_DATA_2 * IVEM_DQS2 OWKDATA
MEM_CTRL * * NEM_20THER MEM A DQS_3 [MEM A DATA 3 * VEM_DQS2OVINDATA
MEM CLK * * NEM_20THER MEM A DQS_4 |[VEM A DATA 4 * VEM_DQS2OVINDATA
MEM A DQS_5 [VEM A DATA 5 * VEM DQS2 OMDATA

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPAC I\CLRULE7$ET MEM A DQS_6 [MEM A _DATA 6 * VEM DQS2 ON\DAT A
VEM * _DATA_* =SAVE * VEM DATA2SELF VEM A_DQS_7 |MEM_A_DATA_7 * IVEM_DQS2OWNDATA
MEM B_DQS_0 [MEM B_DATA 0 * VEM DQS2 OMDATA

MEM B_DQS_1 |MEM B_DATA 1 * VEM_DQS2 OWNDATA

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE SET MEM B_DQS_2 |MEM _B_DATA 2 * NEm_Dqsgoj\j\bAﬁ;A
MEM_CMD MEM_CMD * VEM_CMVD2CVD MEM B_DQS_3 |MEM B_DATA_3 * IVEM_DQS2OANDATA
MEM VD MEM CTRL * NEM_ GVD2CTRL NMEM B_DQS_4 |VMEM B_DATA 4| *  |VEM DQS2OMDATA
MEM CTRL VEM_CTRL * VEM CTRL2CTRL | MEM B_DQS_5 |MEM B_DATA 5 * VEM DQS2OWNDATA
MEM CLK MEM CLK * [Memakea NEM B _DQS_6 [VEMLB_DATA 6|  *  |VEM DGS2OMDATA
MEM_* MEM_* * VEM_20THERVEM MEM B_DQS_7 [MEM B_DATA 7| *  |vEM.DQs2OMDATA

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

DQS i ntra- pai

r matching should be within 0.127mm no inter-pair

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

CLK intra- pai

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

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

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

r matching should be within 0.127mm

Menory to Power Spacing

menory down (Intel

SPACI NG_RULE_SET

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

Menory

to GND Spaci ng

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

GN\D

NEM_*

*

MEM 2GND

CLK is 5x dielectric.

mat chi ng requirenent.

to [ CLK+2.54m] of CLK pairs.

to |l ast DRAM device is 194.31nm nmax.

Menory Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O MEMA QKO MEM 72D MEM O K MEM A CLK P<0>
O MEMA CLKO MEM 72D MEM O K NMEM A _CLK N<O>
D MEM A QLK1 MEM 72D MEM C1 K MEM A CLK P<1>
> MEM A QLK1 MEM 72D MEM O K MEM A CLK N<1>
O MEMA CNTIO MEM 40S MEM CTRI MEM A_CKE<0>
> MEM A CNTL1 MEM 40S MEM CTRI MEM A_CKE<1>
> MEM A CNTLO MEM 40S MEM CTRI MEM A_CS L<0>
D MEMA_CNTL1 MEM 40S MEM CTRI MEM A _CS L<1>
> MEM A CNTLO MEM 40S MEM CTRI NMEM A _ODT<0>
MEM A_CNTI 1 MEM 40S MEM CTRI MEM A _ODT<1>
O MEMA D MEM 40S MEM_CMVD MEM A_A<15.. 0>
O MEMA D MEM 40S MEM_CMVD MEM A _BA<2..0>
Do MEMA QD MEM 40S MEM CMVD MEM A RAS L
O MEMA D MEM 40S MEM CMVD NMEM A CAS L
O MEMA D MEM 40S MEM CNVD MEM A VE L
O MEM A DATA O VEM 45S MEM A_DATA O MVEM A_DQ<7. . 0>
O MEM A _DATA 1 VEM 45S MEM A_DATA_1 MVEM A DQ<15. . 8>
O MEM A DATA 2 MEM 45S NEM A_DATA_2 MEM A _DQ<23. . 16>
O MEMA DATA 3 MEM 45S MEM A _DATA 3 MEM A _DQ<31. . 24>
O MEMA DATA 4 MEM 45S MEM A _DATA 4 MEM A _DQ<39. . 32>
O MEMADATAS MEM 45S NEM A_DATA_5 MEM A _DQ<47. . 40>
O MEMA DATA 6 MEM 45S MEM A_DATA_6 NMEM A _DQ<55. . 48>
[T MEM A DATA 7 MEM 45S MEM A_DATA_7 NMEM A DQ<63. . 56>
o MVEM A_DCS( MEM 85D MEM A _DQS_0 MEM A_DQS_P<0>
LA MEM 85D MEM A _DQS_Q MEM A_DQS_N<O>
O MEM A DXE1 MEM 85D MEM A _DQS 1 MEM A _DQS_P<1>
O MEM A DS MEM 85D MEM A DQS_1 NMVEM A_DQS_N<1>
O MEMA DQS2 MEM 85D MEM A _DQS 2 MEM A_DQS_P<2>
O MEMA DQS2 MEM 85D MEM A _DQS 2 MEM A _DOS_N<2>
O—MEMA_DOS3 MEM 85D MEM A _DQS_3 MEM A_DQS_P<3>
CoO—MEMA_DOS3 MEM 85D MEM A DQS 3 MEM A DQS N<3>
O MEMA D4 MEM 85D MEM A _DQS 4 MEM A_DQS_P<4>
O MEMA DQs4 MEM 85D MEM A _DQS 4 MEM A_DOS_N<4>
CO—MEMLA_DOSS MEM 85D MEM A DQS_5 MEM A_DQS_P<5>
O MEM A DXSS MEM 85D MEM A DQS_5 MEM A_DOS_N<5>
oD MEMLA_DQS6 MEM 85D MEM A _DQS_6 MEM A_DQS_P<6>
D> MEMLA_DOS6 MEM 85D MEM A DQS 6 MEM A DQS N<6>
> MEM A DOS7 MEM 85D MEM A DQS 7 MVEM A_DQS_P<7>
> MEM A DQS7 MEM 85D MEM A DQS 7 MEM A _DOS_N<7>
O MEMB QKo MEM 72D MEM O K MEM B _CLK P<0>
O MEMB AKO MEM 72D MEM O K NMVEM B_CLK N<O>
> MEMB OKI MEM 72D MEM O K MVEM B_CLK P<1>
MEM B CI K1 MEM 72D MEM O K MVEM B_CLK N<1>
O MEM B ONTILO MEM 40S MEM CTRI MEM B_CKE<0>
T MEM B CNTI 1 MEM 40S MEM CTRI NMVEM B_CKE<1>
> MEM B ONTLO MEM 40S MEM CTRI MEM B_CS L<0>
[ MEM B CNTL1 MEM 40S MEM CTRI MEM B_CS L<1>
> MEMB CNTLO MEM 40S MEM CTRI MEM B_ODT<0>
O MEMB CNTL1 MEM 40S MEM CTRI MEM B_ODT<1>
D MEM B QD MEM 40S MEM_CMVD MEM B_A<15. . 0>
O MEMEB QD MEM 40S MEM_CMVD MEM B_BA<2.. 0>
O MEMEB QD MEM 40S MEM CMVD MVEM B_RAS L
O MEMEB QD MEM 40S MEM CMVD NVEM B_CAS L
O MEMEB QD MEM 40S MEM CMVD MEM B VE L
O MEM B DATA O MEM 45S NEM B_DATA_Q MEM B_DQ<7. . 0>
O MEM.B_DATA 1 VEM 45S MEM B_DATA_1 MVEM B_DQ<15. . 8>
O MEM B DATA 2 MEM 45S MEM B_DATA 2 NMEM B_DQ<23. . 16>
O MEM B DATA 3 MEM 45S MEM B DATA 3 MEM B_DQ<31. . 24>
O MEM B DATA 4 MEM 45S MEM B DATA 4 MEM B_DQ<39. . 32>
O MEMB DATAS MEM 45S NEM B_DATA 5 MEM B_DQ<47. . 40>
O MEM B DATA 6 VEM 45S MEM B_DATA_6 NMEM B_DQ<55. . 48>
O MEM B DATA 7 MEM 45S MEM B_DATA_7 NMVEM B_DQ<63. . 56>
CoO—MEMLB_DQS0 MEM 85D MEM B _DQS_Q MEM B_DQS_P<0>
CO—MEMLB_DQS0 MEM 85D MEM B DQS 0 MEM B_DQS N<O>
O MEM B DXE1 MEM 85D MEM B DQS 1 MEM B_DQS_P<1>
O MEM B DXE1 MEM 85D MEM B DQS 1 MEM B_DOS N<1>
OO MEMEB DOS2 MEM 85D MEM B DQS 2 MEM B_DQS_P<2>
O MEM B DQs2 MEM 85D MEM B DQS 2 MEM B_DQOS N<2>
CoO—MEMB_DQS3 MEM 85D MEM B _DQS_3 MEM B_DQS_P<3>
CoO—MEMB DOS3 MEM 85D MEM B DQS 3 VEM B_DQS_N<3>
LB MEM 85D MEM B DQS_4 MEM B_DQS_P<4>
MEM 85D MEM B DQS_4 MEM B_DOS _N<4>
MEM 85D MEM B DQS_5 MEM B_DQS_P<5>
MEM 85D MEM B DQS_5 MEM B_DQS _N<5>
MEM 85D MEM B DQS_6 MEM B_DQS_P<6>
MEM 85D MEM B DQS_6 MEM B_DQOS _N<6>
MEM 85D MEM B _DQS_7 MEM B_DQS_P<7>
MEM 85D MEM B DQS 7 NVEM B_DQOS N<7>

7 23 27

7 23 27

7 24 27

7 24 27

7 23 27

7 24 27

7 23 27

7 24 27

7 23 27

7 24 27

723 24 27

723 24 27

723 24 27

723 24 27

723 24 27

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 25 27

7 25 27

7 26 27

7 26 27

7 25 27

7 26 27

7 25 27

7 26 27

7 25 27

7 26 27

7 25 26 27

7 25 26 27

7 25 26 27

7 25 26 27

7 25 26 27

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

22 23 24 25 26 71 75

22 23 24 25 26 46 70

[imoS NEMipV\R PPOV75_S3 NMEM VREFDOQ A ; 23 24 71 75
= MEM PR PPOV75_S3_MEM VREECA
o MEM PR PP1V35_S3_MEM

SYNC MASTER=SI DLE J45
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Di spl ayPort Signal Constraints Thunder bol t/ DP Net Properties
NOTE: Di spl ayPort Physical / Spaci ng Constraints provided by Chi pset or GPU page. NET_TVPE
. . ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
Thunderbolt SPI Signal Constraints
I O IBLARD TBIDP 85D TBIDP_R2D TBT_A R2D C P<1..0> 28 31
PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP O IBLARD TBIDP_85D. TBIDP_R2D. TBT_A R2D C N<1.. 0> 28 3
N - - _ _ _ _ - TBT_A RPD TBIDP 85D TBIDP_R2D TBT A R2D P<1..0> a
TBT_SPI _45S =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD = TRT A FoD TRTOP AeD TRTop R2D TBT A R2D N2l _ 0> -
o e OO—RAlsSXM DP_85D DI SPI AYPORT DP_TBTPA M _C P<i1> 26 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 AlsXM DP_85D DI SPI AYPORT DP_TBTPA M__P<1> a1
O—D2ALSXM DP_85D DI SPI AYPORT DP_TBTPA M._N<1> 2
Thunder bol t/ DP Connector Signal Constraints —ealau oe_ssn nseavecer DB A LSX M_Pel> .
I OO—D2AlLSXM DP_85D DI SPI AYPORT DP_A LSX M._N<1> 2
PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP D2 IBTPA M DP_85D DI SPLAYPORT. DP_TBTPA M._C P<3> 26 31
TBTDP_85D « ~85_OMMDIFF| =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF CED—P_TEPAM D2_A50 oiseLavecer | DP TBTPA MG N<3> i
D DE_IBTPA M DP_85D DI SPI AYPORT DP_TBTPA M._P<3> 2
[T DE_IBTPA M DP_85D DI SPI AYPORT DP_TBTPA M._N<3> 2
O IBLA R0 TBIDP 85D TBIDP PR TBT_A D2R C P<0> 2
[OO—IBLA R0 TBIDP_85D TBIDP_ PR TBT_A _D2R C N<O> a1
. . . s . O—IBLA R0 TBIDP 85D TBIDP 2R TBT_A_D2R _P<0> 28 31
SOURCE: Bill Cornelius’s Thunderbolt Routing Notes = _T8T_a om0 ——— e TBT A D2R N<O> o
. D —IBL A 2R TBIDP_85D. TBIDP_PR TBT_A D2R C P<1> a1
TBT_DP I nterface Constraints CD—IBLA_ 2RI TRTDP_85D IBTDP_[2R TBT_A D2R C N<1> a
PHYSI CAL_RULE_SET LAYER 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;Z" E TRT*A*WR-I TRTr)p*RRD TRTr)p*D?R TBT A D2R P<1> 26 8178
- ON LAYER? i CD—IBL_A 2RI TBTDP_ 85D TBTDP 2R TBT A D2R N<1> 28 31 73
TBTDP_85D * —85_aMDI FF =85_0HM DI FF =85_0HM DI FF =85_0HM DI FF =85_OHM DI FF =85_OHM DI FF O IBL A 2RI TBIDP 85D TBIDP PR TBT A D2R1_AUXDDC P a
—— —— O IBL A 2RI TBIDP_85D. TBIDP_PR TBT_A D2R1_AUXDDC N a1
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ TRTiAiAlJXm I')Piﬂﬁl') u:’ TBTPA ALJ)(C‘“' C P o o1
TBTDP_2SANME * =3X_Di ELECTRI C ? TBTDP_2SANME TOP, BOTTOM =4x_Di ELECTRI C ? [CO—IBL A AUXCH DP_85D DP_TBTPA_AUXCH C N 28 31
TBTDP_TXRX * =6X_DI ELECTRI C ? o TBTDP_TXRX TOP, BOTTOM =10X_DI ELECTRI C ? o : TRT*A*AUXO-' DP*RRD u:’ TBTPA AUXC._' P s
- - _ - : - I [O—IBL_A AUXCH DP_85D DP_TBTPA _AUXCH N a1
TBTDP_20THER * =4X_DI ELECTRI C ? TBTDP_20THER TOP, BOTTOM =6X_DI ELECTRI C ?
CD—IELE RD TBIDP 85D TBIDP_R2D TBT B R2D C P<1..0> P
S ED—IELE RD TBIDP 85D TBIDP_R2D TBT B R2D C N<1.. 0> 26 32
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
— — CD»—IBL B RD TBIDP_ 85D TBIDP_R2D TBT B R2D P<1..0> 2
TBTDP_* =SAMVE * TBTDP_2SAMVE D IBL B 2D TBIDP 85D TBIDP_R2D TBT B R2D N<1..0> a2
TBTDP_R2D TBTDP_D2R * TBTDP_TXRX > P_BISX M DP_85D DI SPLAYPORT DP_TBTPB_ M._C P<i1> 2 52
- - - —— D—DE_B LSX M DP_85D DI SPLAYPORT DP_TBTPB_M._C N<1> 2 32
TBTDR. TBTDP_20THER DP_B LSX M DP_85D DI SPI AYPORT DP_TBTPB_M__P<1> 32
DP B ISX M DP_85D DI SPI AYPORT DP_TBTPB_M._N<1> 32
DR B Lsx M DP_85D DI SPI AYPORT DP_B LSX M._P<1> 32
DB Llsx M DP_85D DI SPI AYPORT DP_B LSX M._N<1> 32
[»—DE_IETPE_M DP_85D DI SPL AYPORT DP_TBTPB M._C P<3> 28 32
DP_TRTPR M DP_85D DI SPL AYPORT DP_TBTPB_M._C N<3> 28 32
DP_TBTPB M DP_85D DI SPI AYPORT DP_TBTPB_M._P<3> 32
D> DE_IETPE_M DP_85D DL SPL AYPORT DP_TBTPB_ M. N<3> a2 Only used on dual -port hosts.
= IEL_B D2R0 TBIDP 85D TBIDP PR TBT_B D2R C P<0> 32 _—
TBT_B_D2R0O TBIDP_85D TBIDP_ 2R TBT B D2R C N<O> 32
[ IEI_B_ 2RO TBTDP_ 85D TBTDP 2R TBT B D2R P<0> 28 32
= IELB 2RO TBIDP 85D TBIDP PR TBT_B D2R N<O> 26 32
D IEL B 2RI TBIDP_85D. TBIDP_PR TBT_B D2R C P<1> 2
=>—IEL_B& 2RI TBIDP_85D. TBIDP_ PR TBT_B D2R C N<1> 2
= IBL B 2RI TBIDP_85D TBIDP_ 2R TBT B _D2R P<1> 28 a2
> IBL B 2RI TBIDP_85D TBIDP_ 2R TBT B _D2R N<1> 26 32
= IEL_B& 2RI TBIDP 85D TBIDP PR TBT_B D2R1_AUXDDC P 32
TBT B 2RI TBIDP 85D TBIDP PR TBT_B D2R1_AUXDDC N 32
E>—IBL B AUXCH DP_85D DP_TBTPB_AUXCH C P 26 32
= IEL B AUXCH DP_85D DP_TBTPB_AUXCH C N 26 32
= —IEL_B AUXCH DP_85D DP_TBTPB_AUXCH P 32
TIBT_B_AUXCH DP_85D DP_TBTPB_AUXCH N 32
Thunderbolt 1 C Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
i DP_85D DI SPI AYPORT DP_TBTSRC M._C P<3..0>
= DP_85D DI SPI AYPORT DP_TBTSRC M._C N<3..0> ol d h . Thunder bol id .
= DP_85D 1 SPLAYPORT DP _TBTSRC AUXCH C P y used on hosts supporting under bolt video-in
[ DP_85D DI SPI AYPORT DP_TBTSRC AUXCH C N
OO—IBLSPL_aK TBT SPI_45S | TBT SPI TBT_SPI _CLK 28
__SPI_| IBT SPl_45S | TRT SPI TBT_SPI _MOSI 28
TBT_SPI_M SO TBT_SPI_45S | TBT_SPI TBT_SPI _M SO 28
O IBLSPL_CS_| IBT SPl_45S | TRT SPI TBT_SPI_CS L 20
SYNC MASTER=SI DLE J45 SYNC DATE=12/10/ 201
ampn= -
Thunderbolt Constraints
CS Appl e | nc. SCH_NUM>
®
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Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
- OS2 MEMAaK S2_MEM 85D S2_MEM O K MEM CAM CLK P 36 a7
M PI I nt er f ace OOI’]S'[ ral nt S O—S2 MEM K S2_MEM 85D S2_MEM QLK MEM CAM CLK N 36 a7
PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CO—S2_MEM CNTL S2_NEM 45S S2_NEM CTRI MEM _CAM CKE 36 37
Pl 85D N _ o FF _ o FF _ - — - - o [CToD>—S2_MEM ONTL S2_NEM 45S S2_MEM CTRI MEM CAM CS L 36 a7
M Pl _85| =85_CHM DI FF =85_OHM | =85_OHM | =85_OHM | =85_OHM | =85_OHM | S2_NEM 45S S2_MEM CTRI |VEM CAM ODT a7
— — S2_NEM CMD S2_NEM 45S S2_MEM CTRI NVEM CAM CAS L 36 37
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 [»—S2_MEM QD S2_NEM 45S S2_MEM CTRI MEM CAM RAS L 36 a7
O—S2_MEM QVD S2_MEM 45S S2_MEM CMD NVEM CAM VE L 36 a7
Pl _20THER * =4X_DI ELECTRI C ? M PI _20THER TOP, BOTTOM =6X_DI ELECTRI C ? o - o - o -
MP - I - : - I OS2 MEM D S2_NEM 45S S2_NEM CVD VEM CAM BA<O> 36 37
M Pl _2CLK * =6X_DI ELECTRI C ? M Pl _2CLK TOP, BOTTOM =8X_DI ELECTRI C ? CO—S2 MEM CMD S2_NEM 45S S2_MEM CVD MEM CAM BA<1> 36 37
P P CO—S2 MEM CMD S2_MNEM 45S S2_MEM CVD VEM _CAM BA<2> 36 37
M PI CLK_20THER =7X_DI ELECTRI C [ M PI CLK_20THER TOP, BOTTOM =10X_DI ELECTRI C [ | L §77WM73§D §77WM7 'VEM CAM m P<O> 26 a7
I [CO—S2_MEM DQED S2_MEM 85D S2_MEM DQSO NVEM CAM DOS N<O> 36 37
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET S2_MEM DQS1 S2_MEM 85D S2_MEM DQS1 VEM CAM DQS P<1> 36 a7
M Pl _DATA * * M Pl _20THER > —S2_MEM DQS1 S2_MEM 85D S2_MEM DQS1 NVEM CAM DOS N<1> 36 37
— R [CIm>—S2_MEM DATA 0 S2_NEM 45S S2_MEM DATAQ MEM CAM DVKO> 6 37
M PI _DATA CLK_M PI * M Pl _2CLK S2_IVEM DATA 1 S2_NMEM 45S S2_IVEM DATAL1 MEM _CAM Divk1> 36 a7
S22 MEM A S2_MEM 45S S2_NEM CVD NMVEM CAM A<14.. 0> 6 37
CLK_M PI * * M PI CLK_20THER — = =
OS2 MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ NMVEM CAM DQ<7. . 0> 36 37
S2_NMEM DATA 1 S2_NEM 45S S2_NEM DATA1 P 36 37
> _S2_vem DaTA_ MM MM MEM CAM DQ<15. . 8>
I“EIIDry BUS :OnSt rai nt ) _ > MPL_DATA S2 M Pl _85D M Pl _DATA M Pl _DATA P 36 37
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 D> MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA N 36 a7
S2_MEM 45S * =45_OHM SE|  =45_OHM SE =45_0HM_SE =45_0OHM_SE =STANDARD =STANDARD = MEBL_BSD MBL_DATA M BL_DATA N B e
_VEM_. =45_OHM_ =45_OHM_ =45_OHM =45_OHM = = > = MPlL_85D M Pl _DATA M PI _DATA CONN_N a7 72
S2_MEM 85D * =85_OHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_COHM DI FF =85_CHM DI FF
> MPLaK s M Pl_85D K MPI MPl_CKP 36 37
MPI_CK S2 MPl_85D K MPI 36 37
™ QK. i | M Pl _CLK N
H ] M Pl_85D K MPI M Pl _CLK CONN_P 3772
Spaci ng Rul e Sets = Moaan | 0w M PI_GLK_ CONN N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff i SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff i <2 NFMip\/B PP1V35 CAM 2 3
S2_DATA2SELF * =2x_DI ELECTRI C| ? S2_DATA2SELF TOP, BOTTOM| =4x_DI ELECTRI C ? [Een S2_NEM PR PPOV675_CAM VREF 36 a7
— — S2_NEM PWR PPOV675_MEM CAM VREFCA s
* = 2 = ? = =ML
S2_DQS2OMNDATA 2x_Dl ELECTRI C ? S2_DQS20OWNDATA| TOP, BOTTOM 4x_DI ELECTRI C ? — S2_NEM PPOV675_IMVEM CAM VREFDO s
S2_Ccwvpb2CvD * =2x_DI ELECTRI C ? S2_CMD2CMD | TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CNVD2CTRL * =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_Dl 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
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI miRULéiéE.f4 NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI miRuLéiéE.f4
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_NMEM DATA* =SAVE * S2_DATA2SELF r 1 r to PO r S ac | n
S2_MEM CMD | S2_MEM CMD * S2_CMD2CVD o y we p i g
S2_NEM _CMVD S2_NEM CTRL - s2_ R NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRUL‘Ei‘SEf»
— * *
S2_NMEM_CTRL | S2_MEM CTRL * S2_CTRL2CTRL S2_MEMPWR | S2_MEM S2MEM 2PVR.
S2_NEM * S2_NEM * * S2_20THERVEM | S2_MEM_PVR DEFAULT

Menory

to GND Spa

ci ng

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

GN\D

S2_NVEM *

*

S2MEM 2GND
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®

CH_ NUM>
NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
Pi 'Rl ETARY I NC.

v pSige
<E4LABEL>
RGP PROPERTY OF APPLE
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

116 OF 118

2



http://laptopblue.vn/

Laptopblue

SMC SMBus Net

Properties

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
. SMC 2 S3 | SMB 455 1l SvB | 2
> SMC 2 _S3 | SMB_45S SMB SMBUS SMC 2_S3_SDA
> SMC 1 S0 | SMB_45S SMB SMBUS _SMC 1 SO_SCL
3 SMC 1_S0_ SMB_45S SMB SMBUS_SMC_1_S0_SDA
> SMC 0_S0_ | SMB_45S SMVB SMBUS_SMC 0_S0_SCL
> SMC 0 S0 | SMB_45S SMB SMBUS_SMC O_SO_SDA
CO—SMBUS SMC 5 SOl SMB_45S SMVB SMBUS SMC 5_g3_SCL
US_SMC 5_SDA SMB_45S SMVB SMBUS_SMC 5_G3_SDA
[CO—SMBUS_SMC 3_sal SMB_45S SVB NC _SMBUS _SMC 3_SCL
CO—SMBUS SMC 3 SDA SMB_45S SMVB NC SMBUS _SMC 3_SDA
SMBus Charger Net Properties
NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—CHER Csl 1TOl_DI EEPAIR CHGR CSI _P
[ 1TOl DI EEPAIR CHGR CSlI _N
[O—CHR CSO 1TOl DI EEPAIR CHGR CSO P
[ 1TOl DI EEPAIR CHGR CSO N

39 41 24 72
30 41 a4 72

41 a4 a8

41 24 a8

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

41 44 56 57 72

a1 a3

a1 43

SYNC MASTER=SI DLE J45

SYNC DATE=12/10/ 201

TTILE

SMC Constraints
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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 'c '\bt Pr oPer t I es
Sense_1Ta1_508 i araR =s0_ar se =s0_arv se =s0_ar se 11 DIFFPAIR 11 DiFFPAIR ELECTRI CAL_CONSTRAI NT_SET PrvsI AL secine
THERM 1701 505 [P ~s0_a se “s0_a se ~s0_a se 110 FEPAIR DA R [Z>—SENSE_DI FEPAIR THERM 1TOL_45S THERM | | SNS CPUDDR P 47 66
[ [ [ T P [zD>—SENSE_DLEERALR THERM 1TO1_45S TrER . LSNS CPUDDR N 47 0
- - - - = THERM 1TOl_45S TerM | I SNS CPU DDR R P a
AU CO FF i1 oreaR 0.1 M 0.1 M 10 01w 01w = THERM 1TQl_45S TeerM | I SNS CPU DDR R N a
[O—SENSE DI EEPAIR THERM 1TOl_45S THERM | CPUTHVENS D2_P a8
THERM 455_CPUVRI SNSL i araR =45 amse =45 am s =45 am s 0.2 m 0.2 m [ _SENSE D EEPAIR THERM 1TOL 455 Tremy | CPUTHVENS D2 N .
THERM 1TCL 455 Jp— a5_ormsE a5_crmsE a5_crmsE =11 DI FFPAI R oA R [ZD—SENSE_DI EEPAIR SENSE_1TQl_45S SENSE I SNS LCD PANEL_P 47 68 82
> —SENSE_DI EEPAIR SENSE_1TQl_45S SENSE I SNS LCD PANEL_N 47 68 82
sense_1Ta1_ass araR a5_oase —a5_oase -a5_oase 11 DiFFPAIR 11 DFFPAIR [ _SENSE DI FEPALR THERM 1TOL 455 reea | DDR3THVENS DL P .
[CO—SENSE DI EFPAIR THERM 1TOl_45S TeERM | DDR3THVSENS D1_N s
_ I [O—SENSE DI EEPAIR THERM 1TOl_45S TerM | FI NTHVBNS D P P
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET [ —SENSE DI EEPAIR THERM 1TOL_45S THERM FI NTHVMSNS D N s
sense —2X_DIELECTRIC - Pu_caw ao o [ —SENSE DI EEPAIR SENSE_1TQLl_45S SENSE I SNS_1Vv35_MEM P 26
=== [O—SENSE DI EEPAIR SENSE_1TOl_45S SENSE | SNS_1Vv35_MEM N a6
TR 2% o ELECTRI C > Pu vecseNsE a0 @0 Faw = SENSE_1TOI 458 sense | LSNS_1V35_MEM R P .
ADIO 2% DI ELECTR C 2 = SENSE_1TQl_45S SENSE I SNS 1Vv35_MEM R N P
_ [ —SENSE DI EEPAIR SENSE_1TOl_45S SENSE | SNS Al RPORT_P
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT [O—SENSE DI EEPAIR SENSE_1TOl_45S SENSE | SNS Al RPORT_N
o B = = D SENSE_1TOl_45S SENSE | SNS_AI RPORT R P a
=STANDARD ? NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
- = = i D SENSE_1TQl_45S SENSE I SNS Al RPORT_R N P
Ak PaE ao @o_Pom [O—SENSE DI EEPAIR SENSE_1TQ1_45S SENSE I SNS LCDBKLT N 47 63
- . o [ —SENSE DI EEPAIR SENSE_1TQl_45S SENSE | SNS LCDBKLT P 47 63
] = - i [=>—SENSE_DI FEPAIR SENSE_1TQl_45S SENSE I SNS LCD PANEL_N 47 68 82
SPACING_RULE_SET LAYER LINE-TO LI NE SPACI NG vel Gﬂ _ @0 SaTA 0P [ —SENSE_DI EEPAIR SENSE_1TQl_45S SENSE | SNS LCD PANEL_P 47 68 82
@o_Pamt 0.20 Wt 1000 = [Z»—SENSE_DI EEPAIR SENSE_1TQl_45S SENSE | SNS_PCH P
- b e co-Fam [=>—SENSE_DI EEPAIR SENSE _1TQl_45S sEnsE | | SNS PCH N
PoR P oz 000 axraE I o = SENSE _1TQl_45S seEnse | | SNS PCH R P w©
- = SENSE_1TOQl_45S SENSE I SNS PCH R N P
SoronER s PUR P2 [T SENSE_DI EEPAIR SENSE_1TQl_45S SENSE | SNS_TPAD P w©
use sB_POVER vz [Z)—SENSE_DI EEPAIR SENSE_1TQl_45S SENSE I SNS_TPAD N P
[ —SENSE DI EEPAIR SENSE_1TQl_45S SENSE | SNS HS OTHERS5V_P P
[O—SENSE DI EEPAIR SENSE_1TQl_45S SENSE | SNS HS OTHERS5V_N s
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 P :g Eizi: 2 :Egjig :Z:: ZEE : gg ﬁ g:gg@ z ::
MEM 40S * 0.09 WM 100 ML o [O—SENSE_DI EEPALR SENSE_1TQl_45S sense | | SNS HS COVPUTI NG P s
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE Dm—” EEPALR QFl\BFi—I TOL 74§§ SEI | | N as
< - NSE
NEO/'\E/IFT??D%D OVERRI DE OVERRI DE OVERRI DE 0 oggal D't\;ﬂ\/l lg/gm!\gel_ OVERRI DE OVERRI DE [ — SENSE _1TO1_45S SENSE CPUVR | SNS P 46
MEM 37S * 0.09 MM 100 ML ’ (= s um ass s CPUVRL|SHS N -
OVERRI DE OVERRI DE OVERR! DE OVERR! DE OVERR! DE OVERR! DE OVERR! DE OVERR! DE [ED—SENSE_DI EEPAI R THERM 1TOl_45S TeERM | PIVOS5_GPU PEX | OVDD _SNS P
VEM 85D * 0.09 MM 100 M L = [ED—SENSE DI EEPAIR THERM 1TOl_45S THERM | 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 WM = [=»—SENSE_DIFEPAIR [THERM 455 CPUVRI SNSI THERM | CPUVR_I SNS1 CPUVR | SNS1_P 46 5o
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE D —SENSE DLEEPALR  [THERM.A5S CPUVRL SNSI THERM | CPUVR | SNS1 gm : gg% s 46 59
= [ SENSE_DIEEPAIR  [THERM 455 CPUVRI SNSI THERM | cPLvR 1 sns2 16 59
usB_85D Top 0.1 MM 500 ML D —SENSE DI FEPAIR  [THERM 455 CPUVRI SNSI THERM | cPUVR I SNS2 CPUVR | SNS2_N 46 so
CPU_27P4S BOTTOM 0.23 MM 100 ML [Z>—SENSE_DIFFPAIR | THERM 455 CPUVRISNS THERM | CPIVR 1 SN CPUVR | SNS3_P 46 5o
USB3 85D ToP 0.1 MM 500 M L [ —SENSE DIEEPAIR | THERM 455 CPUVRI SNS THERM | cPUVR I SN CPUVR _| SNS3_ N 46 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 [ —SENSE_DI EEPAIR THERM 1TOl_45S TeERM | CPUVR | SUM R N P
PCl E_85D 1 SL10 0.075 MM 0.090 WM
[5»>—SENSE_DI FEPAIR THERM 1TOl_45S THERM | GEXI MWP_| SNS1_P 2
—> NSE_DI FEPAI R THERM 1TOl_45S THERM | GEXI MWP_| SNS1_N 82
NET_PHYS| CAL_TYPE | AREA_TYPE | PHYSI m7R¢E75Ef
1TOL_DI FFPAI R * 1:1_DIFFPAIR [ —SENSE_DI EEPAI R THERM 1TOl_45S THERM | GEXI MVP_| SNS1_P. 62
[ —SENSE_DI EEPAI R THERM 1TOl_45S THERM | GEXI MWP_| SNS1_N 82
[>—AUDL O DI EEPALR AUDL ODI EE Ao | ISNS TBT N a6
[ —AUDLQ DI EEPALR AUDL ODI EE Ao | I|SNS TBT P a6
= AUDI ODI EE amo | ISNS TBT R N 6
= AUDI ODI EE amio | I|SNS TBT R P w©
[Z>—SENSE_DI FEPAIR THERM 1TOL_45S THERM | SNS_SSD P P
THERM 1TOl_45S THERM I SNS_SSD N 2
[ZD—SENSE_DI EEPAI R THERM 1TOl_45S THERM ISNS SSD R P P
= THERM 1TQl_45S THERM I SNS_SSD_R_N a6
[T SENSE_DI EEPALR THERM 1TOL_45S THerM | P1VOS5S0_CS P 6 62
= THERM 1TOl_45S THERM P1VO5S0_CS N a6 62
DI FFERENTI AL_PAI R
[=D—SENSE_DI EEPAIR THERM 1TOl_45S THERM | pivosso_sense P1VO5S0_SENSE P ..
= THERM 1TOl_45S THERM | pivosso_sense  P1VO5S0_SENSE N ..
[=>—SENSE_DI EEPAIR THERM 1TOl_45S THERM | TBT THERNVDP 26 a8
PETy THERM 1TOl_45S THERM | TBT THERVDN 2
[=>—AUDLQ DI FEPALR AUDI ODI EE. AUDI O CHER CSI R P 5
= AUDI ODI EE AUDI O CHGR CSI R N o
[=>—AUDLQ DI FEPALR AUDI ODI EE. AUDI O CHGR CSO R P -
= AUDI ODI EE AUDI O CHGR CSO R N o
[ED—SENSE_DI EEPAIR SENSE_1TQl_45S SENSE I SNS S2 P
-_DI FEPAI R SENSE_1TOQl_45S sense | I SNS _S2 N
[ —SENSE_DI EEPAIR SENSE_1TQLl_45S SENSE ISNS S2 R P a7
[ED—SENSE_DI FEPAIR SENSE_1TQLl_45S SENSE ISNS S2 R N a7

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

l GND GN\D

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

F88 8

72
8 10 21 66 67 70
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