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

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

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

Schematic / PCB #' s

SCHEM MLB, X425

08/ 06/ 2014 PROTOL1A

CK
APPD

DESCRI PTI ON OF REVI SI ON

DATE|

( csa) Date ( csa) Date
Page Contents Sync Page Contents Sync
1 MASTER 51 06/ 24/ 2014
1 Tabl e of Contents wnsTER 42 SMC Shar ed Suppor t cLEAN X305
2 . . 05/ 30/ 2014 52 L 05/ 30/ 2014
2 BOM Confi gurati on cLEAN X305 43 SMC Proj ect Support cLEAN X305
3 . L 10/ 31/ 2012 53 . 11/ 26/ 2012
3 BOM Confi guration 15 me 44 SMBus Connect i ons NG 35
4 10/ 31/ 2012 54 N 3 . 02/ 18/ 2014
4 PD Parts 15 me 45 Hi gh Side Vol tage and Current Sensing cLEAn X305 PEG
5 02/ 18/ 2014 55 3 . 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 56 01/ 14/ 2014
6 CPU d ock/ M sc/ JTAG CFG 115 REFERENCE 47 Debug Sensors cLEAN X305
7 12/ 18/ 2012 58 11/ 26/ 2012
7 CPU DDR3 | nterfaces 315 REFERENGE 48 Ther mal _Sensors cHaNG 345
8 12/ 18/ 2012 60 10/ 31/ 2012
8 CPU Powver 315 ReFERENCE 49 Fan Connectors 15 M
9 12/ 18/ 2012 61 02/ 18/ 2014
9 CPU Ground 115 REFERENCE 50 SPI Debug Connect or CLEAN X305 PEG
10 . 12/ 18/ 2012 62 07/ 30/ 2013
10 CPU Decoupl i ng 15 REFERENCE 51 AUDI O CODEC, ANALOG I 345
11 12/ 18/ 2012 63 07/ 30/ 2013
11 PCH RTC/ HDA/ JTAG SATA/ CLK 315 ReFERencE 52 AUDI O CODEC, DI Gl TAL 3ce 3as
12 12/ 18/ 2012 64 07/ 30/ 2013
12 PCH DM / FDI / PM GFEX/ PCI J15 REFERENCE 53 AUDI O SPEAKER AMP JoE 345
13 12/ 18/ 2012 65 06/ 24/ 2014
13 PCH PCI - E/ USB 315 ReFEReNcE 54 AUDI O JACK cLEAN X305
14 02/ 18/ 2014 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 70 02/ 18/ 2014
15 PCH Power 15 ReFERENCE 56 DC-In & Battery Connectors cLEAN X305 PEG
16 12/ 18/ 2012 71 01/ 15/ 2014
16 PCH G ounds 15 ReFERENCE 57 PBus Supply & Battery Charger cLEAN X305
17 12/ 18/ 2012 72 02/ 24/ 2014
17 PCH DECOUPLI NG 15 ReFERENCE 58 CPU VR12.5 VCC Regul ator | C cLEAN X305 PEG
18 10/ 31/ 2012 73 10/ 31/ 2012
18 CPU & PCH XDP 115 MB 59 CPU VR12.5 VCC Power Stage 115 MB
19 . 12/ 18/ 2012 74 01/ 15/ 2014
19 Chi pset Support 115 REFERENCE 60 1.35V DDR3L SUPPLY cLEAN X305
20 . . 01/ 14/ 2013 75 02/ 18/ 2014
20 Proj ect Chi pset Support 115 REFERENCE 61 5V / 3.3V Power Supply CcLEAN X305 PEG
21 07/ 01/ 2014 76 02/ 18/ 2014
21 CPU Menory S3 Support cLEAN x305G 62 1VO5V POANER SUPPLY CLEAN X305 PEG
22 01/14/ 2014 77 . 1 02/ 19/ 2014
22 DDR3 VREF MARG NI NG cLEAN X305 63 LCD/ KBD Backl i ght Dri ver CLEAN X305 PEG
23 10/ 31/ 2012 78 . 01/ 15/ 2014
23 DDR3 SDRAM Bank A (1 OF 2) 115 MB 64 M sc Power Supplies cLEAN X305
24 10/ 31/ 2012 79 05/ 30/ 2014
24 DDR3 SDRAM Bank A (2 OF 2) 115 MB 65 X249 Boost Power Supply cLEAN X305
25 10/ 31/ 2012 80 02/ 18/ 2014
25 DDR3 SDRAM Bank B (1 OF 2) 115 MB 66 Power FETs CcLEAN X305 PEG
26 10/ 31/ 2012 81 05/ 30/ 2014
26 DDR3 SDRAM Bank B (2 OF 2) 115 MB 67 Power Control 1/ENABLE cLEAN X305
27 . . 10/ 31/ 2012 83 n 02/ 18/ 2014
27 DDR3 Ter ni nati on 115 MB 68 eDP Di spl ay Connect or CcLEAN X305 PEG
28 01/14/ 2013 95 01/ 14/ 2014
28 Thunder bolt Host (1 of 2) 20 R 69 RI O Connectors cLeAN x305G
29 01/14/ 2013 100 . 05/ 30/ 2014
29 Thunder bol t Host (2 of 2) 20 R 70 Power Aliases cLEAN X305
30 . 06/ 24/ 2014 102 N . 10/ 31/ 2012
30 Thunder bol t Mbbi | e Support cLEAN X305 71 Si gnal Aliases 115 MB
32 06/ 24/ 2014 104 . . 10/ 31/ 2012
31 Thunder bol t Connector A cLean X305 72 Functi onal Test Points 15 MB
33 06/ 24/ 2014 105 10/ 31/ 2012
32 Thunder bol t Connector B cLean X305 73 NC & No Test 15 MB
34 11/ 16/ 2012 110 . . . 12/ 10/ 2012
33 DDC Cr ossbar 315 ReFERENCE 74 PCB Rul e Definitions sioLe gas
35 01/ 15/ 2014 111 . 02/ 18/ 2014
34 X87 CONNECTOR CLEAN X305 75 CPU Constraints CLEAN X305 PEG
37 02/ 18/ 2014 112 . 12/ 10/ 2012
35 SSD Connect or cLEAN X305 PEG 76 PCH Constraints 1 SioLe gas
39 06/ 24/ 2014 113 . 02/ 18/ 2014
36 Canera 1 of 2 CLEAN X305 77 PCH Constraints 2 CLEAN X305 PEG
40 06/ 24/ 2014 114 . 12/ 10/ 2012
37 Canera 2 of 2 cLEAN X305 78 Menory Constraints SioLE 145
46 10/ 31/ 2012 115 N 12/ 10/ 2012
38 USB 3. 0 CONNECTORS 215 ms 79 Thunder bol t Constraints SiDLE J45
48 02/ 18/ 2014 116 . 12/ 10/ 2012
39 KEYBOARD/ TRACKPAD (1 CF 2) CLEAN X305 PEG 80 Canera Constraints SioLE 145
49 05/ 30/ 2014 117 N 12/ 10/ 2012
40 KEYBOARD/ TRACKPAD (2 CF 2) cLEAN X305 81 SMC Constraints SioLE 145
50 01/ 15/ 2014 118 N R R 12/ 10/ 2012
41 sMc cLeAN X305 82 Proj ect Specific Constraints SioLE 145

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
051- 00330 1 SCHEM M_B X305 SCH CRI TI CAL
820-00138 1 PCBF MLB X305 PCB CRI TI CAL
_DRAWNG
REERE Y ABerev
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X425 BOM G oups

BOM GROUP

BOM OPTI ONS

X425_COMVON

ALTERNATE, COMVON, X425_COMVONL, X425 _COVMONZ2, X425_PROGPARTS

X425_COMVONL

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

X425_COVMMON2

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

X425_PVT

BKLT: PROD, SENSOR_NONPRCD: N

X425_PROGPARTS

SMC_PROG: BASE, BOOTROM_PROG: PROTOLA, TBTROM PROG

X425_DEVEL: ENG

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

X425_DEVEL: DVT

ALTERNATE, XDP_DEBUG, BKLT: PROD, SENSOR_NONPROD: N, DBGLED

X425_DEVEL: PVT

XDP_DEBUG

XDP_DEBUG

XDP_CONN, XDP_PCH

Modul e Parts

BOM Vari ant s
BOM NUMBER BOM NANME BOM OPTI ONS
685- 00039 COVMON PARTS, MLB, X425 X425_COVIVON
985- 00043 DEV, MLB, X425 X425_DEVEL: ENG
639- 00534 PCBA, MLB, CTO, 16G HYN, X425 BASE_BOM DEVEL_BOM CPU_CRW CTQ, RAM HYNI X_1866
639- 00535 PCBA, MLB, CTO, 16G M C, X425 BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM M CRON_1866

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
337S00057 1 CRW SRIZWPRQ C0 2 2 47W4+3E 1 2 6M BGA uo500 CRI TI CAL CPU_CRW BETTER
337S00058 1 CRW SRLZX PRQ C0 2 5 47W4+3E 1 2 6M BGA uo500 CRI TI CAL CPU_CRW BEST
337S00059 1 CRW SRIZY PRQ CD 2 8 47W4+3E 1 2 6M BGA uo500 CRI TI CAL CPU_CRW CTO

33754542 1 1C GEW LPT M HVB7 C2 SR199 PRQ FCBGA u1100 CRI TI CAL

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

33851264 1 |C BOMIS700A2 S2 PCIE CVRA 8X8 208FCBGA u3900 CRI TI CAL

33380700 1 |'C SDRAM 4GBI T DDRBL 1600 GEMVA 968 FBGA u4000 CRI TI CAL

33350802 16 1C SORAM 25NM 512MK8 DDRSL 1866 788 FBGA CRI TI CAL HYNI X_1866_S
333S0719 16 1C SDRAM 4GBI T DDRS 1866 VBOA 78B FBGA CRI TI CAL M CRON_1866_S
33350802 32 |'C SDRAM 25NV 512VK8 DDRSL 1866 788 FEGA CRI TI CAL HYNI X_1866
333S0719 32 1C SDRAM 4GBI T DDRS 1866 VBOA 78B FBGA CRI TI CAL M CRON_1866

DRAM SPD Str aps

BOM GROUP

BOM OPTI ONS

RAM HYNI X_1866_S

HYNI X_1866_S, RAMCFG3: L, RAMCF&2: H, RAMCFGL: L, RAMCFQ0: L

RAM M CRON_1866_S

M CRON_1866_S, RAMCFG3: L, RAMCF&2: H, RAMCFGL: H, RAMCFQ0: L

RAM HYNI X_1866

HYNI X_1866, RAMCFG3: H, RAMCF&2: H, RAMCFGL: L, RAMCFQO: L

RAM M CRON_1866

M CRON_1866, RAMCFG3: H, RAMCF&2: H, RAMCFGL: H, RAMCFQ&0: L

COMMON DEVEL BOM

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
685- 00039 1 COWDN PARTS M.B X425 BASE CRI Tl CAL BASE_BOM
985- 00043 1 DEV M.B X425 DEVEL CRI Tl CAL DEVEL_BOM

SYNC MASTER=CLEAN X305 SYNC DATE=05/30/201
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Pr ogr ammabl

es - Al builds

Al ternate Parts

33580915 1 | C, SERIAL SPI FLASH ROM 4MBI T, 50MHZ, USON 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 U5000 CRI TI CAL SMC_PROG BASE
335S00007 1 1 C, SERI AL FLASH, 64MB, 3V, WSON, 6X5MV u6100 CRI TI CAL BOOTROM BLANK: W N
335S00006 1 1 C, SERI AL FLASH, 64MB, 3V, WSON, 6X5MV u6100 CRI TI CAL BOOTROM _BLANK: MAC
341S00131 1 1 C EFl ROM (VXXXX) PROTO 1A, X425 u6100 CRI TI CAL BOOTROM _PROG PROTO1A

PART NUVBER | ALTERNATE FCR| BOM CPTI OV REF DES | COWENTS:
37651053 | 376S0604 ALL Diodes alt to Fairchild
128S0311 | 12850329 ALL NEC alt to Sanyo
13850739 | 13850706 ALL Samsung alt to Mrata
19750481 | 19750480 ALL Epson Alt to NDK
19750478 | 197S0479 ALL NOK Alt to Epson
371S0713 | 371S0558 ALL 00S alt to ST
15250461 | 15251645 ALL Oyntec alt to Vishay
37651080 | 376S0820 ALL Diodes alt to On Semi
15550667 | 155500008 ALL Panasoni ¢ alt to TOK
37651217 | 376S0855 ALL Toshiba alt to bi odes
37651129 | 376S0855 ALL NP alt to D odes
37651089 | 37651128 ALL NP alt to D odes
12850371 | 12850376 ALL Kemet alt to Sanyo
13850803 | 13850639 ALL Samsung alt to Mrata
13850843 | 13850674 ALL Samsung alt to Mrata
13850846 | 13850811 ALL Samsung alt to Mrata
12750164 | 12750162 ALL Rohm alt to Vishay
138S0732 | 13850715 ALL Rohm alt to Vishay
12850364 | 12850264 ALL Kemet alt to Sanyo
33350704 | 333S0700 ALL ELPIDA to HYNI X
311S0649 | 311S0541 ALL ON alt to Toshiba
376500014 376S0761 ALL Toshiba alt to Vishay
740S00003 740S0135 ALL AEM alt to Tyco
377S0155 | 377500011 ALL n Seni alt to Infineon
37750184 | 377500011 ALL Infineon alt to Infineon

SYNC MASTER=J15 M.B

SYNC DATE=10/31/ 201
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8 7 6 5 3
%Tgéig - Frane Hol es
O = o 219470
ZT0420 . = S L. 1305 1. 4x0. 75
1 — ¢
SL-2.3X37972.9X4. 5 ZT.%Zl
e GND 1
- SL-1.1X0.%5- 1. 4x0. 75
219472
, — GN\ND 1
- SL-1. 1xo.g5>- 1.4x0.75
Z10443
— GN\D 1
- SL-1. 1XO.Q— 1.4x0.75

-L_MQKE_RAQFzTRUE

X425 THERVAL MODULE STANDOFF

860- 00173
SHO427 SH0426
5.00D1. 85/ D- 2. 35H- SM 5. 00D1. 85I D- 2
1 (:) 1 (:)
SH0429 SHO0428

817- 00335

SH0446
5.00D2. 91 D- 2. 38H

1

860- 00184
oM T_TABLE
HO42
35H SM STDOFF- 4. 50D1. 8H- SM
1
oM T_TABLE
SH0423
35H SM STDOFF- 4. 50D1. 8H- SM
1
817- 00336

SH0445
5.00D2. 9I D- 2. 38H FD2

1

APN 806- 2247

SHLD- MLB- USB- J45

806- 9391 806- 00452 BR0O401
1 . M_B- MTG, BRKT- J5
oo o O
SHLD- FENCE- MLB- 129- X305 -

X425 POGO PI NS

SH0431
POGO- 2. 30D-5. 5H- SM LOW FORCE

SH0434
POGO- 2. 30D-5. 5t SM LOW FORCE

SH0432
POGO- 2. 30D-5. 5t SM LOW FORCE

—©

SHO4
POGO- 2. 30D-5. 5t

—©

SH0435
POGO- 2. 30D-5. 5H SM LOW FORCE

—©

33
SM LOW FORCE

860- 00167

SH0424
4. 50D1. 9H SM X304

1

—©

X425 St AND OFF

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON
860- 00184 2 STANDOFF, THERVAL/ FAN, W O MYLAR, X305 SH0423, SH0425 CRI TI CAL
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON
946- 3819 1 D2 M.B DYMAX ADHESI VE SEE- CURE 29993- SC EDGE_BOND CRI TI CAL
SMI' GND TEST PONTS
ZT0490 ZT0491 ZT0492

SH0437
POGO- 2. 30D-5. 5H SM LOW FORCE

1

2.1sMv.OMFCIR 2.1SM2. OMMI CIR 2. 1SM2. OMM CI R
SMT- PAD- NSP Sl\{ﬂ'- PAD- NSP Sl

l\{ﬂ'- PAD- NSP

3. SGﬁl_QéIBIQ 2. 0H
—©

Rl O FLEX BRACKET BOSS (860- 00166)

3. 50%"@%8& 2. 0H
—©

860- 1448
SHO0440 SH0443 SHO0460 SHO0462 SHO466 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
as L 1 = I = it PD Parts
b gsemianzon .
SHO441 SHO444 SHO461 SHO0465 2 0ot Ot6 7 o SHO4 SHO473 d} Appl e Inc. <SCH_NUM~| D
2.90D1.2ID-1.35HSM  2.90D1. 21 D 1. 35H SM 2.90D1- 21 D-1.35HSM  2.90D1. 21 D- 1. 35H SM ] 2.90D1. 2/ D-1.35H SM 2. 90D1. 21 D- 1. 35H SM ® A LABEL>
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7 6 5 4 3 2 1

—PPVCCI O SO_CPU ¢ 510 15 56
OM T_TABLE OM T_TABLE 'RO531
U0500 U0500 10k
HASVEL L HASVEL L it
BGA BGA 2
75 12 2N_N<0> AB2 oM Rxor SYM 1 OF 12 peg roovp| AHE s CPU PEG RCOMP 75 71 26 _DP_TBTSNK( N<0>, C254pDi B_TXNO SYM 10 OF 12 gpp AUxN| F15 o0 DP_INT_AUXCH C N 671 75
75 73 12 DM _S2N _N<1> AB3 DM _RX1L* 757126 _DP_TBTSNKO_M__C P<0>. D25 |pbi B_TXPO EDP_AUXP|_F14 o o DP_INT_AUXCH C P s
75 73 12 [T DM _S2N_N<2> - DM _Rx2* PEG RX0*|pELO g PCl E_SSD_D2R_N<0> am s 77 72 DP_TBTSNKO M. C N<l>g, A9 ppiB TXNL EDP_HPDLELY o, DP_IG A HPD L 20
75 73 12 @M_S&L‘_chwimy PEG_RX1* [4C10 PCl E D D2R N<1> 35 71 75 75 71 28 _DP_TBTSNKI( P<1> B25|pDi B_TXP1
PEGfoz*O&‘M@m 775 757120 _DP TBTSNKO M. C N<2> C244pDl B_TXN2 8 EDP_TXNOpyC14 DP INT M. C N<O> 57 75
7 12 DM __S2N P<0> ABL [pm _RX0 PEG RX3* E)  ge PCIE SSD D2R N<B3> ~ ~masns sz DP TBTSNKO M. C P<2>g,  D241pp B TXP2 o EDP_TXN1{5AL2 DP INT M. C N<1> o775
75 73 12 DM _S2N P<i1> AB4 |DM _RX1 PEG_Rx4* |yD9 - =PEG D2R N<4> n 757120 _DP_TBTSNKO M. C N<3>, A244DDI B_TXN3
s 7 1 (> DM _S2N_P<2> AC o Rz PEG RX5* B9 _gn  =PEG DPR N<b> o o7 DP_TBISNKO_M_G P<35g  B2ilooigtees ) EcP_TXPOL 2 DELN[M _C P2 wn=
75 1 12 (DM _S2N_P<3> e "Clov R PEG RXG*[E5 g =PEG D2R N<6> oo § EDP_TXPLL =08 gy N = TS2= s ni7s
PEG_RX7* CLZ - =PEG D2R N<7> am 257120 _DP_TBTSNK1I _M._C N<0>. CZ!CDDl C_TXNO o4
75 12 DM _N2S N<O> AF2{pM _TX0* 2 PEG_Rx8* )M PCl E_TBT_D2R_N<0> - 57120 DP_TBTSNK1 M._C P<O>q, D21 1ppic TXPO E
7573 12 N2S_N<1> AF4]DM _TXL* PEG_RX9* 5L4 PClI 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> o—Fdom _Txe PEG_RX10* |yM2 PCIE TBT D2R N<2> 28 71 75 5720 DP TBTSNKI M. C P<l>g, B21Ippc TXPL %
7573 12 DM N2S N<3> o—oM _Tx3* PEG_RX11*|5V5 PCIE TBT D2R N<3> 28 71 75 757120 _DP_TBTSNKL M. C N<2>, C204DDi C_TXN2 7
PEG RX12* |4V4 TP_PEG D2RN<12> 7 75 71 26 _DP_TBTSNKI1 P<2>, D20 |ppl C_TXP2 0
7 12 DM _N2S_P<0> AF |om Tx0 PEG RX13* V1 TP_PEG D2RN<13> " 45710 _DP_TBTSNKL_M._C N<3> A201pDI C_TXN3 3
s e o DM_N2S P<1> 273 o T PEG RXL4* Y3 TP_PEG D2RN<14> n 7erw DP_TBISNKI M_C P<35g  B20lopicmeps 2 EDP_RCOvAGS = O P ROVt
7579 12 DM _N2S P<2> AG3 [ Tz PEG RXIS*|[)Y2 g TP PEG D2RN<16> = Bl EE ST S
75 73 12 DM _N2S_P<3> AGL [pM _Tx3 n TP DP 1G D MN<2> C16-DDl D_TXN2
am-OM _N2S P<3> o AGom_ L DR LG D MNMNI> g 000
o _B | PEG RXO| FL0 o PCl E_SSD D2R P<0> amss TP DP IGD MP<2> . Di6lppip TxP2 ° FO TXNOWCL2 DP_INT_M._C N<2>
_ D= up—— N1 WL & NS£2 687175
. EDI CSYNC Fi1 |ro cove PEG_Rx1| D10 PCIE SSD D2R P<1> 3 71 75 75727160 _HDM _CLK N ALE{pDI D_TXNS o TxpolDL2 DP INT M. G P25 o
M———=——=———" 5 PEGRx2[ A0 o, PCE SSD D2R P<2> = mqasns srene HOM CLK P o Bl6IpDiD TXP3 a o A T DR INT M. C Ne3>
s PEGRX3IFO o PCE SSD D2R P<3>  ~mqasns P ®T  op I NT M & pezs T
= 2 oy EDL_LNT - F12lDisinT PEG Rxa| @ _gu  =PEG D2R P<4> )t n I_E g :G g IVLEEO: 3; £37§’:; FOI_Txp1[ Bl4 g  DP INT M _C P<3> o
PEGRGI A o =PEG DR P<5> am » TP DP |G D MN<1> A7 |ool b T
PEG RX6|_Ms =PEG D2R P<6> ” —
= — ~ TP DP 1G D MP<1> B17 |pDi D TXPL
PEG Rx7| L1 P =PEG D2R P<7> ” —_— e ——— =
> = < 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.
= PEG_Rx10[ ML PCl E TBT D2R P<2> 28 71 75
% PEG RX11| Y5 PCl E TBT D2R P<3> 2 71 78
el PEG RX12| V3 TP_PEG D2RP<12> "
o PEG_RX13| V2 TP_PEG D2RP<13> -
g PEG Rx14| Y4 TP_PEG D2RP<14> "
E PEG RX15| Y1 o, TP PEG D2RP<15> = ;qn
g
- PEG_TX0* |B6 PCl E D D N<O> 35 7175
2 PEG TX1* [0 PCI E_SSD R2D C N<1> v s OM T_TABLE
g PEG TX2* |5EO PCl E_SSD R2D C N<2> w718 U0500
o PEG Tx3* [p4 g PCIE SSD R2D C N<3>  gpmssnivs HASWEL L
a PEG TX4* C%@ 7 NO _TEST BGA NO_TEST
% PEG_TX5* OE3 > =PEG R2D _C N<5> o s _CPU DC A3 B3 TRUE A3 SYM 12 OF 12 BFS51 CPU_DC BF51 1T TPO531
X PEG TX6* |305 =PEG R2D C N<6> n TP0O500.a* CPU DC A4 A4 RESERVED BF52 CPU DC_BE52_BF52 . TP-P6
PEG TX7*h@ g =PEG ROD C N<7> o, P BF53 _tmp CPU_DC BE53 BF53 .
g PEG_TX8* [533 BT_R2D > 27 TPO510. = CPy_DC_A51 A51
PEG TX9* pyJ2 PCIE TBT _R2D C N<1> 28 71 75 TP- P6 s _CPU DC A52_ B52 TRUE A52 C1 TRUE  CPU DC C1 Q2 s
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SB_DQss| AWL2 MEM B P<5> 25 26 78
SB_DQse| AV6 MEM B P<6> 25 26 78
SB_DQs7| AL3 MEM B P<7> 25 26 78
RSVD173| BD38 o\~
RSVD174L39XNC
RSVDL75[ BE39 o o
RSVD176[ BFE37 o (o
RsVDL77| BE37 o ¢
RSVDL78[ BDBY o\~
RSVD179[ BC39 o o
RSVDL80| BE37 o o
RsvD181| BD37 o o

78

78

78

78

78

78

78

78

78

78

78

78

78

78

78

78

78

78

78

78

78

78
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OM T_TABLE

PPVCC SO_CPU_ ¢ 5 10 46 50 70 72
w317 [rsvoea  UOH00 B43
chj_;é RSVD65 I—lASg(;\ELL z:
NC x—==>{ RSVD66
NGx_J3L|RsyvDs7 ~ SYM 5 OF 12 B48
a2 70 67 66 21 10 6 _PP1V35_S3RS0_CPUDDR OM T_TABLE 27
ARR9 c28
AR31 C31
AR33 c32
AT13 C34
AT19 36
AT23 c38
AT27 39
AT32 a2
AT36 43
AV37 [
A2 46
AR5 48
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
BD33 E28
BE18 E31
BE22 E32
BE26 E34
BE30 E36
72 70 59 46 10 8 6 BE33 E38
E39
NC . AN31 | RsvDss E42
RO L6 | vee Le E43
PLACE_NEAR=U0500. C50: 50. 8mm 100 M5 | voc_ ve E45
AN22 | RsvDs9 E46
i PLA | DE=BOTT i w222 |
NOTE: Al i ase§dnot used on CPU supply outputs CE_S! OTTOM V05 NC %218 | RsvD70 Ve 52*3
to avoid any extraneous connections. e CPU VOCSENSE P - 50 | oo sense =
e 20005 PPVOCI O SO CPU_ e NCx—AH | RsvD71 =
| oad: 300mA RECK W DTH=0. 2 mm - D51 | veol o_out Fa2
AGSL 05V . PPVCOVP SO_CPU T | Nese—Fi7] Fc F17 =
. mm
RO800* 1R0802 Max | oad: 300mA N 0 nm - Aﬁ:g VCOVP_OUT F36
5] 110 NCx-283 | RsvD72 Fag
BYELY iew x—Y8 | RsVD73 F30
202, Rog]_o 2402 Xﬁ RSVD79( VSS) Fa2
75 5 rmy—CPU_VI DALERT L LANNZ | NC xAR49 | RsvD74 23
506 F45
1/716W CPU VIDALERT R L - J534 VI DALERT*
RO811  ¥iif CPU VI DSCLK_R = 3521 vi psaLk e
7 50 omp-CPU_VI DSCLK LAAN2 | CPU VI DSQUT R -— 50 | vi psauT o
%,
1/16W : = : X9
M OF RO812 R0802.2: PLACE_NEAR=U0500. J50: 2. 54mm B51 | vss ps1 =
402 S RO810.2: PLACE_NEAR=U0500. J53: 38mm “ CPU PWR DEBUG R F19] PR DEBLG:
. : o - G32
75 saqgry—CPU_VI DSOUT 1/\/\0//\/2 R0800. 2:  PLACE_NEAR=R0810. 1: 2. 54nm - ES2] vss_Es2 -
%,Elﬁ‘év TP_CPU_RSVD TP75 V49 | RsvD75 =36
402 TP _CPU RSVD TP76 U9 | rsvD76 =8
TP_CPU_| VR_ERROR AMAO || VR_ERROR @9
TP_CPU RSVD TP78 WA9 | | ST_TRI GGER a2
V50 | vss_V50( RSVD) &3
ANA9 | vSS_AN49( RSVD) &5
AJ49 | vsS_AJ49( RSVD) 6
AGE0 | vss_AGE0( RSVD) 8
AKA9 | vSS_AKA49( RSVD) 1
AJS0 | vsS_AI50( RSVD) T2
AP49 | ysS_AP49( RSVD) e}
ABSO0 | ysS_AB50( RSVD) i
APS0 | vsS_AP50( RSVD) Hi6
ADS0 | vSS_AD50( RSVD) 7
AMBO | vsSS_ANMBO( RSVD) e
H19
= I
H21
= 2
A43 Ho4
2|22 2| 2| 2| 2| F| E | F[ 2 S5[5]5] 555555 3 S5 5| 3] 3| 33| 2 | | 22 2| 2] 2| 3] 2) 3| 3 3 3| 23] 3] 5[ 2| 8| 2| 2| 2[ 2( 21 2(2|2]2(2(2| 2| 2| 2( 2| 2 2|1 2| 2| 2| | &| B | 2| B[ 2| £ F| 3| 3| B[ 3| I S| S| 2| 2| 2|5 I 2 ]| 1| 2| 2| 2| 2| o] B| 8| &| B 5] B & ~ae ]l | voe H26
H27
A48 . )
§ AAAE H29 Connections are required
AAGT for BDW CPU support.
A8 FC os| D5 PP1VO5 SO CPU VCCST 404
AA9 FC D3| D3 CPU_VCCST_PWRGD ey B
4 o -
o5 -
14
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OM T_TABLE OM T_TABLE
A1 U0500 A48 AT40 U0500
AL HASVEL L AJ51 AT42 HASVEL L
AL9 BGA AJ54 AT43 BGA
A22 SYM 7 OF 12 AK48 AT45 SYM 8 OF 12
226 GROUND AKS AT46 GROUND
A30 AK50 AT47
A33 AK7 AT49
A37 AK9 ATS
A40 AL1 AT50
Ad4 AL4 AT51
AAL AL48 AT52
AA2 ALS AT53
AA3 AL7 AT54
AM AVB AT6
AA48 AVB1 AT8
AA5 AVB2 AT9
AAT AVB3 AUL3
ABS AVB4 AUL8
AB51 AW AU22
AB52 ANL A5
AB53 AN2 AU29
AB54 AN3 AU33
AB7 AN4 AU37
AB9 AN48 AU42
ACA8 AN AU
ACS ANS0 AU9
AC50 AN? AVL
ACT AP51 AV13
AD48 AP54 Av18
AD51 AP7 AV2
AD54 | | vss VsYl | ARL2 AV22 [ |\ os vss|
AD7 ARL4 AV25
AD9 ARL6 AV29
AEL ARL8 AV3
AE2 AR20 AV33
AE3 AR24 AV4
AE4 AR26 AV42
AE48 AR48 AV5
AES AR5 AV50
AE50 AR50 AV9
AE7 AR7 AWL3
AF5 ARS8 AWL8
AF6 AR9 AVB7
AF7 AT1 AWM2
AGA8 AT10 A3
AGE AT12 AWM5
AG51 AT15 AWM6
AGE2 AT16 AWM7
AG53 AT18 AWM9
AGE4 AT20 AV
AGT AT22 AVE0
AD AT25 AVG1
AHL AT26 AVB4
AH2 AT29 AV®
AH3 AT33 AY13
AH4 AT35 AY22
AH48 AT37 AY25
AH5 AT39 AY29
AH50 AT4 AY33
AH? AY37
AY42
NI < < ol o o
olwvlololo|~ ol ofN| < <o wma%l\ m’\w’\mwONﬁ‘ @ PN PN meSEQI\w’\wH @ ofo| < @ ol ofN| < ool > E&@w olo QEB BEEEEM §§ (=]
| 0| 0| ©| B| 8| B| 3| 3| 3| 8| 8] B| B|B| | E|E|3[3[ B[] Q1[0 2|L| 35|22 L)L 5| 2| Bl & 2| &| €| 8| £| | | &| 2| &|&| 3 HEEEE] s HEHEEEEE E{E{E 32 o|@| o mmemB | 2 8
— RS o g
: P88 8 g 3
[l | 2
N 0 O ©
L 8 8
w N <0 %\
2 Oj - 8- ¢
<o b > >
i Lﬂ%é >
[ 8 s
=R
g
ONLOCDNLDBO(")LDCDH(")LDCDBONDSQELD LDBﬁgawﬁwguQENLDOMLDCDHMLDCDE:EE:NLDOMI\ ol :EE’:NLDO(‘)I\OQ'G’) :E3:28:m§Rggg}gcwm$$mmgﬁ)gggﬁcwm&ﬂmLD
3ol ool 8 Sial B8B83 3| 3| 3| =| 8|8l al 8|2l 8| 8| &l &1 @] & ol o) & & & | &) & o & &) 2| 22| 2333 I s |0 o] S| 88 8|82\ 3| 3|3|8|*| 8|8 8| 8| 8| 8| 8| 8| &| & &| | | | ) ) & & | & & &) | &) & B 5| 2} x| h [ e B R4 it Rl vt v v Rl RG 1 G G
[a] fia) ia] ] ] ) DD(0|ojm| ol ol [2] §o) | ool o [} 7] [ea] aa) jaa) el ea) aa) e ea) aa) e el gaa) faa] yea) jraa) jaaj geaj aa) e
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960
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8 7

CPU VCORE Decoupl i ng

Intel recommendation: 4x 470uF 4nChm (3 CPU-side, 1 opposite), 20x 22uF 0805 (10 CPU side,
Appl e I npl ementation: 8x 210uF(2x nostuff) 6nChm 44x 10uF 0402, 4x 10uF 0402, 20x 1luF 0402

PLACEMENT_NOTE ( C1000- C1019) :

10 opposite near edge, 4x 10uF 0603 (2 CPU side, 2 opposite), 20x 1luF 0402 (under CPU)

72 rofen s 0 o PRVCC SO_CPU Pl ace on bottom side of U500
1+ C1000 |+Cl001 (:C1002 ([:C1003 | C1004 1+ C1005 |[:C1006 (:+Cl007 |:Cl1008 |:C1009 |2 ClOlO +C1011 [+ C1012 (:Cl013 |1 Cl014 |:Cl1015 |+Cl016 |+Cl017 |[:+Cl018 (:Cl1019
TUF —L TUF L 1UF —L TUF —L TUF L TUF L 1UF L 1UF L 1UF —L TUF L 1UF —L TUF L 1UF L 1UF L 10F —L TUF —L TUF —L TUF L TUF U
8% T, 8¢ I 18% T, 1% T, 18 T, 18 T, 18 T, 18 T, 8¢ T, 18 T, 1 37“ T, 18 T, 18 T, 8¢ 5 18% T, 18 T, 18 T, 18 T, 18 0V
D —F X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM —F X6S. CERM D
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF  nO S 1
PAREERF NOTE (CL020- CT03) T CAPs for Acoustic control (CLO9A-CL02D) =
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF

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

_]_01020 _]_01021 [ 1922 _L01023_LClOQA_LClOQB_LClOQC_LClOQD_LClOQE_LClOQF_LClOlA _LClOlB_LClOlC_LClOlD_LClOlE_LClOlF_LClOZA_LClOZB_LClOZCJ_ClOZD
00/0

50% 50% 50% 50% o% o% 50% 50% 50% o% o% 50% o% o%
2 2
T B35 5™ 5 E‘ S $a6 5™ T $6E™M T $6E™ T B35 5™ T $6E™M 6?5*2‘:%“ ?SE*zCERM T $6 5™ T B35 5™ T $6E™ ?SE*zCER ?SE*zc%“M T $6E™M 6?5*2‘:%“ ?SE*zCERM T $6E™ ?SE*zCERM T $6E™M
NO STUFF TUFF 1
PLACEI\/ENT_IQng:5 (UC1024-'\8|.(§I FZF - TUFF
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 -
CRITICAL| CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITICAL [ CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITICAL | CRITICAL| CRITICAL| CRITICAL | CRI TI CAL
C1024 E C1025 E C1026 1 C1027 |t C1028 E C1029 1 C1030 [+ C1031 (:Cl032 |: C1033 E C1034 1 C1035 |¢ C1036 1 C1037 |t C1038 1 C1039 ([:C1040 |* C1041 1Cl042 (1 Cl043 |2 C1044 C1045
— — —— 20UF e — —— 20UF —— 20UF —— 20UF — — —— 20UF —/— 20U —— 20UF — —— 20UF —— 20UF — —— 20UF —— 20UF — 2
20% - 2 - 20 — 20% -1 20 — 20 —T— 20% —— 20% T 0% - 20 -1 20 —— 20% —T— 20% —— 20% - 20% —— 20% —— 20% -1 20 —— 20% - 20% — 20% 20%
4V 4V a4V a4V a4V a4V 4V a4V Vv a4V 4V a4V a4V a4V a4V 4V 4V a4V a4V a4V a4V 4V
—F XBR: CERM 2 X5R . CERM 2 X5R . CERM 2 X8R CERM 2 X5R . CERM 2 X5R . CERM 2 X8R CERM 2 X5R. CERM 2 X5R. CERM 2 X8R CERM 2 X8R CERM 2 X8R CERM 2 X8R CERM 2 X8R CERM 2 X8R CERM 2 X5R. CERM 2 X8R CERM 2 X8R CERM 2 X8R CERM 2 X8R CERM 2 XeR. CERM 2 X8R CERM
0402-2 0402 0402 0402-2 0402 0402 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 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 Tl CAL
1Cl046 |+ Cl047 ([:C1048 |2 C1049 1+ C1050 |+ C1051 ([:Cl052 |:Cl1053 |:Cl054 |1Cl1055 |+Cl056 |[+Cl1057 |[:Cl058 ([:+Cl059 |[|1Cl060 (:Cl061 |+Cl1l062 |1Cl063 |[:Cl064 |[:Cl065 |[+Cl066 [+Cl1067
20U0F L 20UF —L20UF L 320 L 20UF  —— 20UF 20U OUF ~ ——20UF - 20UF = —L 20UF 20U0F L 20UF L 20UF = -L20 —L 20UF 20UF 200F L 20UF = —-20UF = —L 20UF 20UF
C T o o v o o I o I o o o o a LR T TR TR TR LR T o T v o e v v s C
X5R- CERM X5R- CERM X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 XSR- CERM 2 XSR- CERM 2 X5R- CERM 2 Y5R- CERI 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 XSR- CERM 2 X5R- 2 X5R- CERM 2 Y5R- CERI 2 Y5R- CERI 2 X5R- CERM 2 X5R- CERM
0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2
PLACEMENT_NOTE ( C1068- C1076: CAPs for Acoustic control (Cl02E-C103F) =
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF
CRITICAL | CRITICAL | CRITICAL | CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITI CAL _EClOZE_E ClOZF_E C103A_E C103B_E C103C_E C103D_E 1 EJi 103E
J*C1068 .[*Cl069 .*C1070 .|*Cl071 .*Cl072 .*Cl1073 .*Cl1074 .*Cl1075 .[*Cl076 .*ClO77 20UF S 03 (Z:OLSI):3
210UF — 210UF —210UF ——210UF ——210UF ——210UF —210UF —210UF —210UF —210UF 20% 20% 20% 20% 20% 20% 20% 20%
20% T, 3°4 T, 3°4 T, 3°% T, 3°% T, 3°%& T, 3°%& T, 3°% T, 3°% 20% 2 S cerm >6R CERM >6R CERM >6R C5RM >6R CERM >6R CERM >6R CERM |2 XSR CERM
2 B3V, 2 BRY. 7, 2 BRY. 7, 2 BPY. 7, 2 BRY. 7, 2 BRY. 7, 2 BRY. 7, 2 B3V, 2 BPY. TANT 2 BPY. TANT 0402-2 0402-2 0402-2 -2 0402-2 0402-2 0402-2
CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE: B2S :

CPU VDDQ Decoupl i ng
Intel reconmendation: 2x 330uF, 8x 10uF 0603, 10x 1luF 0402
Appl e I npl ement ati on: 2x 330uF, 8x 10uF 0603, 10x 1luF 0402

PLACEMENT_NOTE ( C1080- C1089) :

PP1V35_S3RS0_CPUDDR

TR === Place on bottom side of UDBOO
JiC1080 1C1081 |t Cl1082 (1 C1083 |1 Cl1084 |+C1085 |t C1086 t C1087 1 C1088 [+ C1089
—L TUF L TUF —L TUF —LTU —L TUF —L TUF —L TUF TUF
%837“ T, 18 T, 8% T, 18 T, 18 T, i8¢ T, 18 T T, 18 oV
—F A R S S R A B AT N S B G S B - S -+ T 5
PLACEMENT_NOTE ( C1090- C1097): J;
Pl ace near U0500 on bottom side
t1C1090 ([:+Cl1l091 | C1092 C1093 £C1094 1 C1095 [+ C1l096 JiC1097
OUF — 10UF f— 10UF —— 10UF —— 10UF 10UF
20% -1 20% -1 20% 20% -1 20% -1 20% 20%
—IZAV 24V 2 —IZ —Fd 24V 24V —de
X6S X6S XGS X6S X6S X6S X6S X6S
0402 0402 0402 0402 0402 0402 0402 0402
PLACEMENT_NOTE ( C1098- C1099) : JT‘
CRI TI CAL CRI TI CAL
.[*C1098 |*C1099
::B%OUF- 6MOHM 330UF- 6 MOHM
2
,T - BT 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
A 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 I 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
1061 62 42 10 37 15 20 _PP1VO5_SO LAAAZ—ee PPIVO5 SO _CPU VCCST 00500 Do 12 o " CPU Decouplin
mweos PRVOA O SO_CPU 58 UNREE T BFRS 3 W 2 uwgmam
o e <SoH Nuve[ D
c1079 £ob 1 gl'lOUEFB:A Cl'(%JSB d} Appl e Inc. Imw,—_l_
N2 , e <E4LABEL>
N Hﬁ“ 35 NOTI CE OF PROPRI ETARY PROPERTY:
I ézlg-ZCERM r THE | NFORMATI ON_CONTAI NED HEREI N IS THE
PROPRI ETARY P ERTY _OF_APPI
THE POSESSOR AGREES TO THE FCLLON NG
= = | TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 10 OF 118
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4

OM T_TABLE SATA Port assignments:
o100 y—SYSCLK CLK32K RTC g B Irroa Lqu%qlﬁgor\rr SATA_RXNO B?; NC SATA A D2RN 778
B4 |rTex2 SATA_RxPo| B NC _SATA A D2RP 73 76 )
NCX— N%GIRE SATA_TxNO| AV8 NC_SATA A R2D CN o Primary HDD/ SSD ( SATA only)
PCH_SRTCRST L B9 |srroRsT* (1 & 11) SATA_TxPo| AY8 NC_SATA_A_R2D CP e
BC10
1 _PCH_| NTRUDER L > "2 NTRUDER ST o 0 e NC SA$2 S $§r;| S
PCH | NTVRVEN L GLO || NTVRVEN g SATA TxXN1L| AVIO NG SATA B R2D CN o Secondary HDD/ SSD ( SATA onl y)
7 PCHINTVRVEN L~ , GIO| . 77
RTC RESET L o — SATA_TxpL[ A0 0T NC SATA B R2D CP =D > -
R O e R =ty
SATA_RxNz| BB9 NC SATA _ODD D2RN .
7 B25 SATA_Rxp2| BD9 NC SATA_ODD_D2RP s )
neq@mHDABIT K R1110 33 1 zPL = HDA u?lloTo O_I-<1R27nm HDA_BCLK SATA X2 AVED NG SATA ODD R2D CN e Reserved: ODD
VYV PR R U 00, B55: 1. A3 oDD
7 52 qom—HDA_SYNC R1111 33 2 . HDA SYNC R 222 | pa sync (1 PD- boot ) SATA_TXP2 - NC SATA R2D_CP 7,
PLACE NEAR=UL100. 251 270m SATA_RXn3| BCL2 NC _SATA D _D2RN 1
n _PCH SPKR @=—"110 |SPKR (1 PD- PLTRST#) < saTa Rxp3| BE12 o NC SATA D D2RP 7 Unused
£ SATA TXN| ARLS oy NC SATADRDCON
7 s o HDA_RST_L R1112 33 2 HDA RST R L C24 |HpA_RST* < ) SATA_TxP3| AT13 o NC SATA D _R2D CP -
PCACE NEAR=UT100. T24: 1. 27mm 2 BDL3 .
L22 SATA_RXN4/ PERNL e 1P _PCIE ENET _D2RN PCl e:
oA SN A0 (1FD X s oy e BBI3 TP_PCI E_ENET_D2RP Reserved: Ether net
” NC _HDA _SDI N2 @2 |ipa spi 2 (I PD) SATA_TXN4/ PETN1 [ AV1S TP_PCI E_ENET_R2D CN (if not conbo w SD Card) PP1V5_S0 153315 1547 19 52 64 67 69
»» "NC_HDA_SDI N3 P22 |on oo 5 11 b0y SATA_TXPa/ PETPL[ AVES TP PCIE ENET R2D CP
7 DA SDIN3 g 722 lipa
SATA_RXNs/ PERN2| BC14 o  NC SATA F_D2RN 7 "
7 52 qom—HDA_SDOU R1113 33 2 ;10 HDA SDOUT R A24 lipa sDO (1 PD- boot ) SATA_RXP5/ PERP2| BE14 NC _SATA F_D2RP e Unused R171359
PLACE NERRLUYT00. 204: 1. 27mm . SATA_TXNS/ PETN2 | AP1S NC _SATA F_R2D_CN X o3
_PPVRTC GBH s 70 " DP_TBT SEL L OB ES SATATXPs/ PETP2[ ARIS o NC SATAF RRDCP 5 2N
7 ET A RDI V -« 5
1u o ENET MEDIA SENSE RDIV___g, 22 |HpA DOCK_RST*/ GPI 013 1 n | N W e PLACE. NEAR=UL100. AYS: 2. 54mm
R1102'| |'R1103 n83 i
1| 20K OK B e HSN saTALED P8y  PCH SATALED L "
Rlé%%% 1R,\J/|-101 1/ 200 /50w 1218 XDP_PCH_T!| ADL |37AG TMS (1 PU)
AT1
1) 28% ;énéow 201, 2201 0 0D XDP PCH TDI - AE2 |31pG TDI (1PY) o SATAOGP/ GPI C21 = §$ Dclxol g}:_r/:%w@Rl Eﬁ_ L 18
A, 1% PCH_SRTCRST L ., , YOP PCH TDO 00 2| (PRLRCRRER S e ——XDE DCL SALARDRVR BNy w0
PCH | NTRUDER L ., ., e L gm———JTAGTDO - .
PCH | NTVRVEN L, -, ra SATA_I REF
RTC_RESET L ., N 1725 BA2
Y 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 ULI00 CLKOUT_PEG_A_N_AB35 PCl E_CLK100M ENETN .
7 55 PG E_CLK100M SSD P &5 |akour_pal E_PO LYrNXDB'T?_E'\'T akaut_PEG A Pl AB36 o NC PCIE CLKIOOM ENETP . NOTE: ENET pair only used if SD Card Reader is USB3.
= — SSD CLKREQ L ABL |pci ECLKRQD* / GPI O73 (ngGA) PEG A CLKRQ'/ GPI 047| AF6 ENET_CLKREQ L nn
11
- NC PCI E_CLK100M ENETSDN AMA | auT POl E NL CLKOUT_PEG B N Y39 NC PClI E_CLK100M PEGBN 7
»» conNC_PCLE_CLK100M ENETSDP ARAZ | KouT POl E_PL LKaUT PEG B P Y38 NC PCl E_CLK100M PEGBP s
18 11 XDP_DD2_ENETSD CLKREQ L AF1 |pci ECLKRQL*/ GPI O18 PEG B_CLKRQ'/ GPI 066| %4 PCH PEGCLK L_GPI O56 1
- A PCl E CLK100M AP_N AB43 |cLKoUT_PCI E_N2 CLKOUT_DM _N_AF39 DM _CLK100M CPU N o s
o qom-PCE CLKIOOM AP P~ o AB4S I kout_PaE_P2 ckaur_om _pl AP0 g DM CLKIOOMCPUP ~  imes
AF3 * *
1 XDP_DD3_AP_CLKREQ L PCl ECLKRQ2*/ GPI 020/ SM CLKOUT_Dp_ N AJ40 CPU CLK135M DPLLSS N R
AJ39
. PCI E_CLK100M CANERA N A3 | kUt Pl E N QKT DR PLD g CPU CLKISSMDPLLSS P pners
AD4S5
o @n—PCLE_CLKIOOM CAMERA P o, AD4S | kout_PolE_P3 LKoUT DPNs. N AR5 CPU CLK135M DPLLREE N .
NOTE: SSC control is ganged on PCle 0-3 and 4-7 cl ocks. a6 11 CAMERA CLKREQ L T3 |pci ECLKRQB* / GPI 25 cLkouT_DPNs Pl 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 lakout_Pa E_Na CLKIN_DM _N[_AY24 = PCIE CLK100M PCH N R1196 10K . v troow 20T
If 2 or less devices are attached to PEG the 7 PCI E K100M P AF45 |0 KOUT _PCI E_P4 ” CLKI N DM _p| AVe4 . PCl E K100M P! P 10K 1 5 5% 1720 0T ]
CLKOUT_PEG out puts can be used for those devices. v3 . °
28 11 TBT KREQ L PCl ECLKRQ4*/ GPI 026 é CLKI N_GND_N|_ARR4 PCH CLKI N GNDN R1171 10K 1,\/\/\/2 §
NC _PCI E_COLK100M PE5N AEA4 |oy kauT Pl E NS d CLKIN D Py AT PCH CLKIN GNP RI170 0K 1\ nA2 o Troom—sord
7 q
AE42 T |
» NG PO E CLKIOOM PESP CLKQUT_PCI E_PS LK N_poTas_N_H33 ~ PCH CLK96M DOT_N R1192 10K 1 2 _
1 _PCH CLKI L_GPl 44 AR2 Pl BGHKEGRAH G 44 CLKI N_poTas_p| 33 ; » PCH CLK96M DOT_P R1I191 10K 1’\/\/\/—5mw—mv VN g 5% 1T20W W 20T
» _NC PCIE_CLK100M SWN ABAO | koUT PCI E N6 CLKI N_SATA_N|_BES » PCH CLK100M SATA N R1194 10K 1 2 _
» NC PCIE CLKIOOM SW o, AB39 I kaut_PCiE_P6 CLKI N_SATA_P| B =' -» PCH CLK100M SATA P RI193 10K 1 ,\N\/_gmw_mv Vg 5% 1T20W W 20T
AE4 *
nn PEG CLKIREQ L PG ECLKRGe*/ GPI 015 REFCLK141 N_F45 n P K14P3M REFCLK R1197 10K 1 2
77 28 PCl E K100M TBT_N AJ44 |o KOUT_PCI E_N7 CLKI N_33M-zLooPBACK| P17 P K33M PCl I N 19 77 1
nn@m POE CLKIOOMTBT P o A2 g kour_paE P7 = RLl72
Y3 . XTAL25_| N_AM3 -~ SYSCLK_CLK25M SB_R 1 2 SYSCLK CLK25M SB 19 76
n -BCH CLK] L GRLONg P8 BO-ERs ™ o6 XTAL25_ouT| AL44 "\~ 1.5V -> 1.1V M:ﬁ ffng @
PP i s 10 15 17 50 08 00 61 1 R1173 o
Ppgxg gous 213 0 3 50005 770 o™ o T o=t caoeg]| €40 NC PCH GPI 064 CLKOUTELEXO o 1K “
B BRBER 75 73 NC | TPXDP_CLK100MN A3 | KoUT_| TPXDP_N (1 PD-PWROK) CLKOUTFLEX1/ GPI 065|_F38 NC PCH GPI O65_CLKOQUTFLEX1 1/ 200
R1177 4.7K 1 5 PCH SPKR s qom-NC | TPXDP CLKIOOMP o AMS lqkouT_ITPXDPP (1 PD-PWROK) CLKQUTFLEX2/ GPI 066| F36 NC _PCH GPI 066_CLKOUTFLEX2 201,
RIT76 10K 1.V, 5% T20W W 20T op TpT SEL ® (1PD- PVROK)  CLKOUTFLEX3/ GPI 06 7| F39 NC PCH GPI 067 CLKOUTFLEX3 1
RIT78 4. 7K 1 \\2 5% T20W ™ 20T oy SATALED L . Avs FELVS S0 pREEmmmRee =
5% 1720W WMF 20T | CLK_| REF|
R1134 10K 1 2 DP_ AUX( | L 18 7 10 LP K33M R D44 |0l KOUT_33MHZO (| PD- PWROK)
10K 1 AN 2 oo sop—XDP_DC1 SATARDRVR EN .. 1 i NC LPC CLK33M LPCPLUS R E44 |0 KOUT_33MHZ1 (1 PD- PWROK) TP1ol ADSY
R1143 10K 1 R SSD CLKREO L e 7 _NC PCl CLK33M QUT2 B42 |0 KQUT_33MZz2 (1 PD- PWROK) Tplsﬂxg,\,c R1190
R1142 10K 1'\/\/\/2 5% T720W M 20T %o ppp ENETSD CLKREO L s _NC PCl _CLK33M QUT3 FAL |oLKQUT_33MHZ3 (| PD- PUROK) = ER PP1V5_S0 1412 13 15 17 19 52 04 67 69
RIT 0 10K 1%\/ 59 17 Z0W M-_Z'cl%lap CLKREO L 1:3:5 o @mPCH CLK3SM P QUT o, A0 OUT ge ™0 |cikouT_33Mz4 (I PD PURK) DI FFCLK_BI ASREF| AN44 PCH DI FECLK _BI ASREF 2 A'AN 1
RI1 451 igi 1 2 o0 CAVERA CLKREQ L 1 PLACE_NEARSULLO0. ANAA: 2. 54mM 6w SYNC VAGTER=D 15 RET ERENCE SYNC DATE=12/ 18/ 201
R11 1 2 0% TBT CLKREQ L 12 201 TITE
RITA7 10K 3 N\ 5% T20W W 20T po G KRB L GPLORE .1 PCH RTC/ HDA/ JTAG SATA/ CLK
RITI4 T0K o na/a o P27 W 20T PEG CLKREQ L un ey gremnenzian
RIT15 10K 1 o % TZOW W 20T p KRQ7_L_GPI " d} Appl e | nc SCH_NUM>
%%ﬁg 10K 1anp2 ENET_CLKREQ L - S -
10K °© GClL
AN —srTrzow PCH PECGCLK L GPIBE NOTI CE OF PROPRI ETARY PROPERTY:
R1179 10K 1,\/\/\/2 S ENET MEDIA SENSE RDIV ., THE L NECRMATLON_ CONTAINED_HEREI N | S THE
L Connect to ENET_MEDI A SENSE via alias if HDA = 3.3V. T e o e e e 11 OF 118

Connect to ENET_MEDI A SENSE via 12K R if HDA = 1.5V.

If HDA = SO, nust al so ensure that

si gnal cannot

be high in S3.
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OM T_TABLE
s DM _N2S N<0> AVR2 [ RxNO UL100 FOI_RNO| A5 (o
5 7a s DM _N2S N<1> A0 oy vt TR Fol Rt ASE
s DM _N2S N<2> APLT Jom _Rxne FoBGA FDI _RxPo| AJ36,
sy DM _N2S N<3> g AV20 Iy ras (4 OF 11) FDI _Rxp1| AL3E %
755 MW _RXPO
75 73 s N2S P<1> AP20 | Rxp1
5735 DM _N2S P<2> ARLT oM _RXP2
57 DM _N2S_P<3> A0 |\ RxP3 Tp16| AV43
DM _N2S P<3> g AP0 Ipw |
3o > TPs| AY45 %
s DM S2N N<O> BD21 fom _TXNo TP15[ AVAS o
ws DM S2N N<1> BE20 oM _Txnt TP10| AWM e D
7573 5 DM _S2N N<2> BDL7 |om _Txne
s qop-DM _S2N N<3> o BFI8 Iy s
s DM S2N P<0> BB21 Ipm _TxPO z|a FOI_csyngl ALS9 g FDI CSYNC ~~~~~~ pmysws
s 7as DM S2N P<1> BC20 |pm _TxP1 L FOI_INTLAL0 o FDI INT oo 5
75 7 DM _S2N P<2> BB17 |ov Txp2
o0 67 08 52 19 17 15 19 32 33 _PPLV5_SO e DM SN Pog> BCI8 | "1 PP1V5_S0 3131508 47 20 52 w0 67 0
R1200 PR oM | e POl REFLAT R1210!
7.5K 7 A2 75K4 _PPVRTC GBH 4115100
1/ 200 NC)WTPQ mr Auaz< NC 1/ 200
M, NCx——TP7 TP ——xNC o81,[ |'R1215
PLACE_NEAR=U1100. AR44: 12. 7
PLACE_NEAR=U1100. AY17: 12. 7nm PCH DM RCOWP AY17 |om  Reowp FDI_RoowP| AR44 PCH FDI RCOVP. — 11 %%SK _—
1 W
2201
R6 *
- PCH SUSACK L - SUSACK* (I PU) DSWRVENL B g 77 PCH DSWRIVEN
R PM SYSRST_L AML svs RESET* b
=222 —up———(SYS| P pPRak| L13 o PM DSW PWRGD PR
S SMC_SUSACK: NO 72 ss 0 o [y PM POH SYS PURCK. g A7 loys vk § D @
70 67 66 64 50 17 15 14 13 1 _PP3V3 SU - R1286! PM PCH F10 ~ 2 (I PD- De%*):) b = —@E WAKE L 12 34 36 72 77 1R1209
2 7o - PM PCH PUROK. 717 fpurax & g kRN g PMOKRUNL ey 100K
7772 10 12 PM P ABT_|APWROK
1;;@4\? oo PM PCH PVROK ~~  AB7 | " Al g% sus sTAaT/cPlos1| Y g LPC PWRDWN L ez é’%iow
2 2
NO STUFF mao - PMMEMPVRED g ™° oRAVPVRCK B FRL30 e PM CLK32K SUSCLK R gony o
R1205* R1287* meommPMRSMRST L g I2JRSVRST* v7 PM L
sLpsst/cPlos3| Y g PMSLP S5 L~~~ mmueas =
105'0(/u 105§ a3 PCH SUSWARN L &> |SUSWARN / SUSPWRNACK/ GPI 080 % C
1/ 20W 1/ 20W < - SLP_S4* 3—‘%@ 12 21 34 38 41 67 69 72
201, 201, 77 a0 12 PM TN L K gpuraTie (1Y) spssrlfl g PMSLP S3 L o 2 7 o 72
E6
o ADAPTER EN ARG Boen Sy SP AL g TP PMSLP AL
K7
wanmm PMBATLONL g K lsATiow/crior2 SLP_sus*h t e PMSLP SUS L Lo 12 5 6 o7
N4 *
PCH Rl L - RI PVBYNCHLAY3 . PM _SYNC o s s
AB10
IE PCH SLP SO L o A%0 P21 spiavp® g TP PCH SLP LAN L
TP PCH SLP WAN L o, D2 |SLp_W.AN/ GPI CR9
OM T_TABLE
T45
NCx—22_vGA_BLUE U1100 e
U4 LYNXPO NT
NCX— o VGA CREEN NGB! LE
NCx¥———VGA_RED FCBGA
(5 oF 11) Doee cTRiaK ROy DP TBTSNKO DDC CLK B
VGA DAC Di sabl ed per SB NC%VG&DDQCLK (ngsapg%%;/«ﬂ“w -
| NCx \VGA_DDC_DATA DOPC_CTRLOLK_R35 DP_TBTSNK1_DDC CLK 3 71
DG v1.0 (Table 12-18). o g PREC, CTRLpATA R0 DP_TBTSNKI_DDC DATA ...
NCx—¥2_vea_HSYNC ( PLTRSTH) | e — = e
NCx—¥4 vea vsyne DDPD_CTRLCLK]_WO HDM _DDC CLK 60 71 72
PBB-Df—'ﬂElS #TA N38 HDM _DDC DATA 60 71 72
U0 Ipac I REF % (
mv@u RTN 3 DDPE_AUXN_HH5 DP_TBTSNKO AUXCH C N, 1 s
= - | g poPC_AUXN_K43 DP_TBTSNK1_Al N 27 7s
7 o2 qo-EDP_L G BKL_PVWM N36 |epp piiTCTL DOPD_AUXN 342 g NC DP | G D AUXCHN 7 B
H3 DP_TBTSNKO AUXCH C P
K36 o) DoPB_AUXPL T3 g g DP TBTSNKO AUXCH C P 571 4
727163 12 EDP_| G BKL_ON EDP_BKLTEN o ooPc._Auxe_K45 DP TBTSNKL AUXCH C P .57 45
2271 e 12 EDP_| G PANEL_PWR G836 |EpP_VDDEN DDPD_AUXPL J44 gy NC DP 1 G D AUXCHP 7
wepBFBRRY R _PP3V3 SO I a0
BRREERBEE R126 10K o . DDPB_HPD) DP_TBTSNKO_HPD 2 71
: % Dg 10K INAN 2550w 2ot BOLLNIA L -—5qn popc._Hpry K38 DP_TBTSNK1_HPD o
ST5R LAAA2 PO LNTB L - Pl RCE" He9 HDM _HPD
R1262 10K 1/\/\/\/2 5% 1720W M- 201 poy | NTC L =T Pl RQCH DDPD_HPI - 20 69 71 72
R1263 10K LAAN,2 5% Tr20W M 20T By | NTD L IO E—
PP3V3_S5 Bsmmsaneae SYo AT Z0W W 20T e PIRGE/GPI el GL7 o  SDCONN_OC L ame
PP3V3_S0 pnnusnniBE ni @ ENET_LONVPVR PCH g A2 iopl 050 PI RQF*/ GP1 caf F17 AUD_| P_PERI PHERAL DET -
gaguveBaasg o AUD | PHS SW TCH EN PCH B13 | op2 PIRQE/GPIod| L1 o TBT PWVR REQ L am iz 2
R1239 3.0K DY S — PM PWRBTN L 1218 41 77 "o @@ BT PWRRST L .' C12 |pi o4 9 PIRQH/GPICB| M5 o AUD 12C INT L am = -
10K
R1240 10 2 AAA Ao EM BATLOW L 1250 a1 a3 TP PCH STRP BBS1 e L0 lori 051 (1PY PVE*|ADLO NC PCl PME L L]
R1291 10K IANAZ— PM CLKRUN L 12 a1 TP_PCH STRP_ESI _L ALO |epl 053
R1216 10K 1 , O MEWONE L e L OW PWR PCH o s - PCH STRP TOPBLK SWP L o A6 IPioss || L\ oeoerd - PLTRST*5Y1L g PLT RESET L~~~ mynuwzx
R1217 100K 1mz o% 1720W M 201 AyD | PHS SW TCH EN PCH ,,
R 8 T0K 1 A\nA‘2 Z ﬁm ;/"FF ;gi BT_PWRRST L -
10K 2 SDCON 2n
R123O 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 ., -
RI231 10K 1 \\V5 5% TZ0W ™ 20T TpT PR REO L 122
/V\/\/ 5% 17 20W M- 20T A
NO STUFF Redundant to pull-up on audi o page -
R1233 10K A s ar oo AUD 1 2C INT L o NG MASTERCTTD REPERENCE SYNC DATE=12/ 18] 201
R1225 1K inpp2e — — POE WAKEL vesaso 2 PCH DM / FDI / PM GFX/ PCI
R1224 100K » 1 PM SLP S3 L 1221 41 67 72 O NI
RIZ21 100K o Vi *% T W T pM SLp 54 L R d} Appl e Inc. SCH_NUM>
5% 1 W 1
= NN 55— 1770w 201 1245 00 o7 NOTI CE OF PROPRI ETARY PROPERTY:
p R1281 100K 2 1 = EDP I G BKL O\I 12 63 71 72 THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
RI1284 100K 2 \\a2 o T20W W 200 ppp | G PANEL PR 1200 72 R FOSESER AGRERS 6 THE FOLLOW NG
5% 1720W M o1 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 12 OF 118
4 Il NOT TO REPRODUCE OR COPY I T
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OM T_TABLE USB Port Assignments:
UIT00 sseanol B37 USB_EXTA N w7
LYNXPOINT | sgopo| D7 gy USB EXTAP  Goa Ext A (LS/FS/HS)
FCBGA Use2N1| A38 NC USB EXTCN 73 76
(9 OF 11) C38 B EXT s Ext C (LS/ FS/ HS)
USB3 Port Assignnents: usezpl SF gy NG USB EXTCP gy v 7o
s _NC _USB3_SPARE D2RN AVBL |pERNT_USB3RNG UsB2N2| A36 NC USB_SDN 73 76 Reserved: SD (HS)
» NC USB3 SPARE D2RP - AY31 |pERP1 USB3RP3 usBzp2| 36 e=pNC USB SDP 7376 :
Unused
s _NC USB3_SPARE_R2D CN BE32 |bETN1_ USB3TNG usB2Ns| A34 NC USB_W.ANN 7 -
s N LobDS SPARE ReD LN e _ DN LB WANN .
7 PARE, D BC32 |peTP1_USB3TP3 usB2p3| 34 B, ANP 7 Reserved: WFi (HS)
PCl e/ USB3 Port Assignnents: use2n4| B33 NC USB_4N 7 un d
772 09 20 USB3 SD D2R N AT31 |oERnp_USBIRNA useopa D33 g g NC USB 4P . use
77 72 69 2 B. D D2R P AR31
SD Card Reader © °@US$S—‘_PERP2*USB3RW' uss2ns|_F3L NC USB_PSQCN 3 Reserved: PSOC (Legacy Trackpad)
(& Ethernet if combo) mre oy USB3 SDRRD CN o B33 lerp yssate use2Ps| B1 g NC USB PSOCP - gacy P
BB33
e USB3 SDRRD CP o BB33 lperp useaTrs usszne| K31 NC USB 6N e Unused
PCle Port Assignnents: vas UsB2P6| L31 gy NC USB 6P =1 use
_— PCl E_AP_D2R N AVB3 |oeeng =0
AY33 USB2N7 NC USB 7N 73 76
At Port 7 3 PCl E_AP_D2R P PERP3 USBZW—"‘—HZQ NC USB 7P o Unused
77 34 PCIE_AP_R2D C N BE34 |peTng 32
B34 UsBoNg| 232 g USB EXTB N oo
77 34 @%Pﬂpﬁi use2ps|_C32 USB EXTB P o 72 76 Ext B (LS/ FS/ HS)
A30 NC _USB_EXTDN 737
7 PCl E CAVERA D2R N AT3S loerns s e NCESE TR Ay Ext D (LS/FS/ H)
v o POLE CAVERA DPR P 0 AR33 |oepps o eme D OXIOR, oy
B TP_USB_CAMEI
Camer a vy BOE CAVERA RD C N o BESS e it 1) . W e Reserved: Canera
” PCl E_CAMERA R2D C P BC36 |perps | 020 g TP_USB CAVERAP
57
A28 T, a7
- T ey ——tH o
n PCl E D_D2 RN<0> AVBE |oerng 24 76
SSD (Qumst i ck) o NC PO E SSD DPRP<0> o AV3S lorges Use2NZl @0 gy NCUSBIRN s
Lane 0 usszp12| F26 NC USB | RP IR
(Pl e-onl y) " NC PCl E_SSD R2D CN<O> BD37 |oerng w —— e 20 LT (AT
- BB37 ' o F24
O PCle switch i f TBT/ SSD n @m-NC PCILE SSD R2D CP<0> o, BB37 lperps g 8 ﬁgzgg o £E $Eﬁg :;l 3 72 7: Tr ackpad
~(TPD) e USB3 Port Assignnents:
. » NG PALE_SSD D2RN<1> ki saama| 425 o USB3 EXTA DPR N o s
SSD (Gunsti ck) 71 ENCCSS—“‘_PERPG Use3Rp1| AP26 USB3 EXTA D2R P - e
I(_g?:teelonl y) n NG POE SSD R2D ON<1> o BC38 lperng uss3TL| BE24 USB3_EXTA_R2D _C N rom = 70 Ext A (SS)
- BE38 BD23
O PCle switch i f TBT/ SSD 7 PCl E D, D <1> PETP6 USB3TP1 B3_EXTA D P a8 76
USB3RN2|_AV26 B3_EXTB_D2R_N 69 72 76
" NC PCl E_SSD D2RN<2> AT40 |opRny usB3Rp2| AV26 USB3_EXTB D2R P o0 72 76 Ext B (S9)
SSD (Gumst i ck) » NG POIE SSD D2RP<2> 0 AT39 locpey useaTre| BOZ5 0" USB3 EXTB R2D C N ymmy o 1«
Lane 2 usB3TP2| _BC24 USB3_EXTB R2D C P o 76
" NC PCI E_SSD R2D CN\<2> BE40 |perny | 522 g USB3 EXTB R2D C P mymy
(PC'PGI'O”' y) h i TBT/ SSD - o NC PO E_SSD_R2D_CP<2> o B0 Jperpy UsB3RNE| AVe9 NC_USB3_EXTC D2RN (s
O PCle switch i SS USB3RPS|_AV29 NC_USB3_EXTC D2RP - Ext C (SS)
BE26
- NC_PCI E_SSD D2RN<3> > 58 IpErng USBITNG| ——— % @g Egg gg 7 78
SSD (Gunmsti ck) 7 NC PCI E SSD D2RP<3> ANBY |perps USB3TPS -
Lane 3 | S oo b Ussars| A29 o NC USB3 EXTD D2RN ¢y
(PCl e-onl y) »oy-NG POLE S5O RID CN<3> o, J22 UseaRPo| AP NC_USB3_EXTD _D2RP_ery 1= 76 _—
O PCle switch if TBT/SSD n@-NC PAE SSD ROD CP<3> o, P00 peTrs UseaTne| BD27 EXTD b Bxt D (S9)
UspaTPe| BE28 NC_USB3_EXTD_R2D. -
USBRBI AS* |24 s PCH USB RBI AS
USBRBI AS&I PLACE_NEAR=U1100. K24: 11. 4nm
'R1370
P24 M3 . nc 22.6
P23l L33 L \c M‘éow
201
v en o7 50 3210 17 25 32 3y _PPLVG_SO P XDP_DAQ_USB_EXTA_OC L - z
| oc1+/ apl oso VL e—XDP DAl USB EXTC OC L am e
BE3O |pci E_I REF oc2r/ el a1 | W2 XDP. D_P EN 18 =
17RlSBKOO o3+ ol a2 PL XDP_DA3__CAMERA PWR EN 1
19 NC)@TPll oca* 1 aPl a3 MB XDP_DB0_USB EXTB_OC L s
120w NCoEE2_IrP6 ocs*/ Pl oo| T XDP_DB1_USB EXTD OC L 1318
2201 b ACE NEAR=UL100. BD29: 12. 7nm acs*/ GPl oro| N2 XDP_DB2_SD_PWR_EN 10
PCH_PCl E_RCOVP BD29 |oci £_RooVP acrr/aPiol| M o, XDP DB3 SDCONN _STATE_CHANGE L rmyss s
OM T_TABLE
7 ngay—LPC AD<0> R1340 33 1,542 LPC AD R<0> A20 lapo (1py  U1100 sveaLERT*/ Pl oL N o,  PCH SMVBALERT L 1
77 agary—LPC_AD<1> R1341 33 1,7\ /2 >% 720w LPC AD R<1> =20 |LADL (1PY LYNXPO NT R10 SMBUS PCH CLK
77 ey LPC_AD<2> RIS4A2 33 1 \n2 on LPC AD R<2> ALB | pmp (1py — MESILE Sﬁg‘;ﬁ#ﬁm@ 18 44 60 71 72 77
7 ngay—LPC AD<3> R1343 33 LAAAZ :: i;jﬁa W 20T | pc AD R<3> -5 LADS (1P (3 oF 11) | V1! s SVBUS PCH DATA sy i0 40 69 72 72 77
noqm LPCFRAVE L RI344 33 1, ,p2 o LPC FRAVE RL o, B2L4 rFraver SMLOALERT*/ GPI 60| M o, PCH SMLOALERT L .
72 NC LPC DREQD L 5 D2ldipRoos (1PY g g smLocLK| Y SML_PCH 0_CLK 477 r—
213 @WL% (SBL%3, [z SMODATALR?_ gy SML_PCH 0 _DATA gy ua v
PP3V3_SUS 11 12 13 14 15 17 50 64 66 67 AL11 )
PP3V3_SUS e e 0 e « ngp—LPC SER SERIRQ SVLIALERT*/ POHOT/ GP1 74| 6 g POH SMUIALERT L .,
PP3V3 S3 %0 21 45 a6 47 00 09 70 72
PP3V3 S3RS0_CAMERA SommmmET wt Wil | smL1cL ol ass| K6 SMPCH 1L K L A
PP3V3_S0 HERE S mpan SMLDATA GPI O75|——— ety RS0 LA (I 0 77
” SPI_CLK R A1l [gp Lk
o@m-SPL_CLK R g Allisp
10K 2 AF11
gggg 10K LAAN % 17 20W MF 20 LPC SERI RO o 77 50 (o} SPI_CSO R L - AT {sPi_cso* (1PY) H (PUIPD) O OK AT qug NC CLINK ALK -
> = AF10
S TY Ry 1’\/\/\/ S —— TBT PWR EN PCH 13 20 TP SPI CS1 L AL spi csit (1P S (I PU 1 PD) CL_DATA — NC CLI NK DATA 73
R136 1 2 XDP_DAO_USB EXTA OC L 15 y _ CL_RST* WAF? NC CLINK RESET L,
R1I361 10K 1w/\12 b:o TT20W M 20T wpop DAL USB EXTC OG L 1: 1: TP _SPI_CS2 L 4 A04sp cs2r (1PY & e - ?
R13 3% igi LAAN2 iu" i;iga g igi SSD PWR_EN 16 6 7 sy SPL_MOSI R oL |sPI_MOSI (1PD) TR B | SYNC VASTER=J 15 REFERENCE SYNC DATE=12] 18/ 201
R136 1 2 >” CAMERA PWR EN f H3 MBcass TILE
RI320 10K 1 A2 % TZ0W W 20 xpp DRO_USB EXTB OC L - mo@-SPLMSO  qug AP isPl_MSO (1PY TPot B NC PCH PCI - E/ USB
RI321 10K 1,42 2% T720W ¥ 200 XDP DBl USB EXTD OC L 11 77 50 13y SPL_| O<2> =22 1SP 12 (1PY) TPa < NC oLy s eprer =iy
RI36 7 10K 2t o o SD_PUR_EN 08 72 SPl_| O<3> A1z N po T 1 REF Appl e I nc SCH_NUM>
RIZ69 10K 1 na2 o 7200 77 207 XDP_DB3 SDOONN STATE CHANGE L . s 7T DRSS qgp——SPI_I B (IPY) TD_I REF] p
7% o
1K
—%r%%%Ti’\/\/\é 5% I Z0W WF 20T gﬁ: :gg: e 18Rlz3|<80 NOTI CE OF PROPRI ETARY PROPERTY:
R13 AP o Prow FE R R AV L S T
R1353 10K 1 2 PCH SMBALERT L 13 ME THE POSESSOR AGREES TO THE FOLLOW NG
R1354 10K 1,\/\/\12 Z" i:;gx ;/M'F ;gi PCH SM_.OALERT L 13 2201 | TO MAINTAIN TH' S DOCUMENT | N CONFI DENCE 13 OF 118
3 % Il NOT TO REPRODUCE OR COPY | T
RI355 10K 1’\/\/\,2 5T 20W 0T PCH SMLIALERT L 13 111 NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
= IV ALL RI GHTS RESERVED
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8

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. wogm BT CIOPLUGEVENT L AT8 Isvsusys/cPl oo LYUN%<]|580Nr
F13
nu e PWPVE L - TACHL/ GPI O1 oA PP1V05_S0 T ——
7 1y DPMUX_UC | RO - 214 ITACe) aPI 06 (6 OF 11) BDW SPRT
4110 p—SMC_RUNTI ME_SCI_L -5 ITacrsr aPl o7 lIl?K1457
1 o XDP_FCQO HDD PWR EN @ " [cPIGB (I PURSVRST#) iiow
71 oy WOL_EN 3 LAN PHY_PUR CTRU/ GPI 012 2402
o VEM VDD SEL 1V5 L ABLL |ep ors TP14] ANIO o)  PCH A20GATE .
QF——— e ——— NO STUFF
19 1 XDP DDO SSD PCIE SEL L AN2 SATBOELSP) S aacen) (1PD) PECI [ AYL  qg PCH PECI R1470 43 1 2 __CPU PECI oz
) ? = VV\/_MW—®Q D
7 gy LPCPLUS GPILO - TAcro GPr a7 g ROl e AT PCH RCIN L e
20 14 JTAG TBT TMS_PCH - 2B |scLocks Gl 22
<} -
s AV3
ey TBT_GORSX BI DI R - Y20 | coa S ~»—PCH_PROCPVRCD R1440 0 2 v
a1 KE L Rl1 |Gpi 27 (I PU-DeepSx) 6 THRVIR P AL s oz PM THRMIRIP_L_R R1456 390 1 2 _PM THRMIRI P_L oaz s
AD11 1550
2 | ATE M L GPI O28 PLTRST_PROC |AU CPU RESET L . CRW _SPRT
2 TBT_POC_RESET_L AN6 |y a4 ) p———————
o N10
o oy XDP_FCL_GPU_GOOD P leP a5/ - & VS
1 1 g XDP_DC2_ODD PWR EN L - 213 IsATAZGRY GPLOB6
1 by i e At SS\'TZQ;EI;IS;% 2 PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTION
< - (I PD- PLTRST#) A4l
mnnBIENARY PP3V3 SO w1 > JTAG | SP_TDO > AT7 ISl 00y Pl co8 — 117S0201 1 RES, MF, 1A MAX, 0. 0 CHM 5% 0201, BLACK R1456 BDW_SPRT
20 B T, P T ) AMB Ad4
RAMCFR0: H[ |[RAMCFGL: H RAMCFG2: H| | RAMCFG3: H « q@pJTAG 1SP TD - S e O B
R1475'| |'R1474 R1473' |'R1472 71 o FEW PWR_EN_PCH "M ISDATACUTI/ GPI 48 B2
10K 10K 10K 10K NCE AK3 B44
1/ 28W ?é‘éow 1/ 280 250w XDP DD M.B RAMUEGL -> SOTEEELST] SARascer) 545
201, 1,201 201, ],201 7 50 1@y SPI ROM USE_M.B - 12 lePi cB7 BAL
- MLB_RAMCFG3 > 26 |TACH/ GPI 088 BcL
g BD1
2 M.B RAMCF&2 L3 [TACHS! GPI 069 vss| [ B2
G13 BD44
20 15 [T 0 D SD SEL_PCIE L_USB H > Tacp@{ gg}jtcz;j o
20 RAMCF H15
MB D TR 8505 BE2
BE3
BOM GROUP BOM OPTI ONS BEA1 D1
BES E1
RAMCFG_SLOT RAMCFG3: H, RAMCF&2: H, RAMCFGL: H, RAMCFQO: H 5 | | vss E45
Systens with no chip-down nenory should pull all 4 RAMCFG GPI Gs hi gh. AS M
Systens wi th chi p-down nenory shoul d add pul | -downs on another page and set straps per software.

PP3V3_S5 1215 17 10 10 21 31 32 a0 61
PP3V3_SUS 11 12 12 15 17 %0 64 66 57 70
PP3V3 SO BEEETunan
NOTE: GPI G0 pul | -up/ down on project-specific page

R1485 10K 1 AAA2 FW PMVE_ L 1
RI411 20K ZAAAL 5% T7Z0W M- 20T BpMX UC | RQ wn
R1496 10K LAAA2 o% 1720W M- 201 gy RUNTIME SOl L 1 a1
R O 10K 1 2 5% 17 20W NF 20T V‘ﬂ_ EN
R1489 10K LANAA, 2 5% 1720W M- 201 nEM VDD SEL_1V5 L o
RIZ95 100K 2 \AA/1 o 7720w W 20T xpp DDO_SSD PCIE SEL L 4446
R1490 100K LAAAZ 5% 1720w LPCPLUS_GPI O 1
R1412 10K ZANALL 5% 1720W W 201 3TAG TBT TMS PCH 1420
R1492 10K LAAAZ 5% I7Z0W M- 201 TpT GpsSx Bl DIR 1
RIZ9T 10K 1 \\p2 o 720w W 20T SME WAKE SCI L wa
R1498 10K ZANAL 5% 1720W M 201 ¥pp DC2 ODD PWR EN L 4, 4
RIZ13 TOK 2 \AA L o 120w W 20T 5TAG | SP_TCK 10 20
RTI486 10K LAAAZ 5% T720W M- 20T 3TAG | SP_TDO 1420
RI499 10K 1, \\a"2 5% 1720W M 201 3TAG | SP_TDI 120
RIA84 10K 1, \r72 o T20W W 20Ty PWR_EN_PCH wn
R1493 100K LAANAZ 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
RIA55 10K 1 \\n2 o T20W W 29T peH ROIN L o

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.
®

VBT

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEORMATI ON_CONTAI NED HEREI N | S THE

PROPRI ETARY PROPERTY OF APPLE | NC,

THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE
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OV T_TABLE
U1100
LYNXPO NT
MOBI LE
CBGA
vt 70 e 5242 19 17 15 14 10 _PPLVO5_SO 7 &
VCC: 1.312 A Max, 130mA ldle Y26 VocADACL_5| P45 CKPLUS_WAI VE=Pwr Ter n2Gnd
AN24 '&‘_5 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_SO s gg 30847 20 52 00 67
AD2G VCoVRM_BB44 VCCVRM  183mA Max, 68nmA Idle D
o8 5 PP1V05 SO 1014 15 17 18 42 62 67 70 72
215 | v 2 AN34 VCCl O 3629mA Max, 264nmA Idle
2520 vea of | ANss
pe PESVE 50 Rigdilinees
AE24 g RS0 VCC3_3: 133mA Max, 3mA ldle
AE26 vees_3([ Ra2
AGL8 E
AGR0 vi2
AR2 DCPSUS1 x NC
e PP3V3_SUS 1112 13 10 15 17 50 54 50 67
AJ30 CCSUS3 3:
PLACE_NEAR=R1550. 1: 2. 54nm Rg-sl?o PLACE_NEAR=U1100. U14: 2. 54mm \VOCSUS3 3(@ v _3: 261mA Mex, 6mA ldle
PPVOUT S5 PCH DCPSUSBYP 1 PPVOUT S5 PCH _DCPSUSBYP R U14 |pcpsuseyp -
N THE0: 5 m 1% N LE' cht W BTFES: 2 Power ed i n DeepSx AJ26
C1550 1 A@;M{) 3 %A/:_ZE\Q’ A V%E 'E'EJ % DCPSUS3( m)( NC e
201 =] F—="x NC
6,183‘“ - PP1V05 SO P8 o 8 17 16 4z 62 o7 0 72
cERM vea o AK20 [ vca o 3629mA Max, 264mA Idle
PP1V5_S0 1133 13 18 17 10 52 54 57 80
L AK26 J{ VcovRM  183mA Max, 68mA I dle
veovRM( | AK28 1
PP1V5 S0 133 33 15 47 10 52 04 67 60
P VCOVRM_BE22 [ vcocvRM 183nmA Max, 68nA I dle
o
72 70 67 62 42 18 17 15 14 10 _PPLVOS5 SO o] Vo o AKL8
VCCASW 670mA Max, 34nmA Idle uis & PPIVE S0
020 I 13 33 15 17 19 52 54 67 5
B2 < VOCVRM ANLL " vccvrRM  183mA Max, 68mA Idle C
pS
u24
Vis % vcal AK22
V20 Ve
V22 AML8
V24 AMRO
Y18 E AMR2
Y20 % vCal AP22
Y22 s AR22
AAL8 AT22
OV T_TABLE
U1100 _—
LYNXPO NT
MOBI LE
FCBGA
o 00 61 50 17 15 14 15 12 35 PPBV3_SUS ole 1) PP3V3_SUS ¥ A
VCCSUS3_3: 261mA Max, 6mA Idle R24 R20 VCCSUS3_3: 261mA Max, 6mA Idle
R26 veesusa_3( [ re2
R28 VCCSUS3_3
u26 voepsva_3| AL6 PP3V3_S5 B ag e
15nA|vax 1m Idle e e e
M4 | ss 8 popssT] OUT SO PCH DCPSST BYPASS=U1100. AA14: : 6. 35nm
S : PRI
72 70 67 62 42 18 17 15 14 10 _PPLVOS SO U35 _|vcouserLL = AEL4 1 C1580
22mA Max, ?2mA Idle b vocs_s([2E2—4 PR3VS_SO EREREIEna. Sy
wuuBiBHEEEE _PP3V3 SO L24 lvocs 3 “\[aae [ [ voc3_3: 133nmA Max, 3mA Idie 2 109, B
VCC3_3: 133mA Max, 3mA Idle o 402
12 70 67 62 42 10 17 15 14 10 _PP1VO5_S0 30 8 v o Use PP1V05_S0 100 1 17 18 42 52 57 70
VCCl O 3629mA Max, 264nmA |dle v28 ] VCCl O 3629mA Max, 264nmA |dle =
V30 VvCCl O
30
: g VocsusHDa| A26 PP1V5_SO 133 15 15 47 19 52 04 67 9
N Y35 |pcpsus 10m Max, 1mA Idle
— ] veosus3_a| K8 PP3V3_SUS 1412 43 1015 17 50 04 00 07
: , _PPVRTC G3H 112197
00 07 6a 52 19 17 15 13 33 13 _PPLVE SO AF34_\oovRm o vocrral A6 VOCSUS3_3: 261mA Max, 6mA I dle EEVET H
VOCVRM - 183mA Max, 68mA I dl e E 6UA Max (3.0V, room tenperature)
. _PP1V05_S0_PCH VCC CLK_F AP45 |yoc 14 C1533 : C1532 . 1 C1531
?2?mA Max, ??mA ldle ouUT DCP) BYPASS=U1100. P14: : 6. 35| 1 B =
12 70 6 02 a2 10 17 13 10 10 _PP1VO5_S0 ¥32 |yooak W E—&ﬁ;\é qurtﬁ%m & = Ot O TRt
VCCOLK: 306mA Max, 89mA I dle T 1 BEEY 1c1590 @ G° 5 I
»pufif fEHEE BESVS SO e 9, 1UF YPASSEUILLO0. £6;. 6. 3
VCCCLK3_3: 55mA Max, 11mA Idle Y. 5 AI12 PP1V05 SO 01035 17 20 42 02 07 70 77 9 aypass-LL1EYEASS ‘o 'A00. €835 535
- & v_proc_I o[ AT14 ] 4mA Max, 2mA ldle I o L s
w6 | | vocoLks_3 1
B2 315 vecspi [ ADL2 PP3V3 SUS 4312 35 14 15 37 50 64 60 67
Vaz = 22mA Max, 1mA Idle
§ NOTE: Pin name is VCC but really is 3.3V
72 70 67 62 42 18 17 15 14 10 _PPL1VO5 SO AD34 P18 PP3V3 SO BURBE S wmnn
VCCCLK: 306mA Max, 89nA Idle voo([ P20 T ?2?mA Max, ??nmA ldle SYNC MASTER=J15 REFERENCE SYNC DATE=12/ 18/ 201
AA30 e
AA32 L17 PP1V05_S0 10 14 15 17 18 42 62 67 70 72 PCH Power
\,ww[ VCCASW 670mA Max, 34mA Idle olyg
72 70 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>
o PP1VO5 SO Acg0 | | voooLk VCCASW 670mA Max, 34mA Idle o T L ABEL
VCCCLK: 306nmA Max, 89nmA Idle AG32
! NOTI CE OF PROPRI ETARY PROPERTY:
AD36 g VOOVR A0 PP1V5 SO - %S %g 1847 19 52 64 67 69 THE | NF( | ON_CONTAI NED HEREI N IS THE
E VCCVRM  183nmA Max, 68nmA Idle Tﬁpb??ssmmpigégﬁgﬂfé ks
AE30 i AK30 PP3V3_S0 BB o | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE
AE32 F vocs_3([ A3z | VOC3_3: 133mA Max, 3mA ldle o~ » @M @mEHEs |1 NOT TO REPRCDUCE OR CCPY 1T 15 OF 118
Current data from LPT EDS (doc #486708, Rev 1.0). 111 NOT TO REVEAL CR PUBLISH IT IN WHOLE OR PART
’ IV ALL RI GHTS RESERVED
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SYNC MASTER=J15 REFERENCE

SYNC DATE=12/18/ 201

TTILE

PCH Grounds

OM T_TABLE
AL34 U11o0 K39
AL38 L\’(vl\g(BITOL EN'I' L2
AL8 L44
AML4 FCBGA ML7
AVR4 (10 VOSFS e B2
AVR6 N2
AVR8 N35
AMVBO N39
AVB2 N6
AML6 P22
AN36 P24
AN4O P26
ANA2 P28
ANB P30
AP13 P32
AP24 R12
AP31 R14
AP43 RL6
AR2 R2
AK16 R34
AT10 R38
AT15 R44
AT17 || vss VS| e
AT20 T43
AT26 u10
AT29 U16
AT36 u28
AT38 u34
D42 u3s
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 UL100 B19
AA20 LYNXPO NT B23
AA22 N%GLAE B27
AA28 (11 OF 11) <5
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 G3
AJ18 HLO
AJ20 H13
AJ22 HL7
AJ24 H22
AJ34 o4
AJ38 H26
AJ6 H31
AJ8 H36
AK14 H40
AK24 H7
AK43 K10
AK45 K15
AL12 K20
AL2 K29
BC22 K33
BB42 BC28

d} Appl e I nc.
®

T RTE—
<SCH_NUM-| D
<E4LABEL>

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

| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE
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111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED

16 OF 118

2




6

4

Current

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

613452 31 21 10 18 15 14 12 _PP3V3_S5
BRARE RS
BYPASS=U1100. A16: 6

PCH VCCSPI BYPASS
(PCH 3.3V SPI PWR)
o oo on 50 17 15 10 13 12 33 _PP3V3_SUS

C170

BYPASS=U1100. AD12:

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

o 00 o4 50 17 15 10 10 12 3y [PP3VE SUS
%
é*z
402
BYPASS=U1100. R20: : 6. 35mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND USB PVR)
o oo s 50 17 35 10 15 12 33 _PP3V3_SUS

C17061
0. 1UF

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

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND RTC PVR)

o oo a0 17 35 10 15 12 33 _PP3V3_SUS
C1 710 8 i

g,

&Léx’ 2
402

BYPASS=U1100. K8: : 6. 35mm

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

C1710i
0.

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

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

3
52 51 29 48 1 5 a

C17201ALC17211 Cl17221 C17231
1 1UF 1UF 1UF

i i T S

%o;r =R T,

BYPASS=U1100. g%sASg—U?indb 5\2{9 g_
PCH VCC3_3 BYPASS

(PCH 3. 3V HVCMOS PWR)

o 82 1270 99 91 9 15 _PP3V3_SO
9 38 28 27 36 23 43 3

Cl7261
0. ii %)
2
402
BYPASS=U1100. R30: : 6. 35mm

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

w2920 1212589785 _PP3V3 SO
8389 43 36 47 46 33 a3 3

.01UF
%

XTR- gégh
402

BYPASS=U1100. AE14: : 6. 35mm

PCH VCC3_3 BYPASS
(PCH 3.3V USB2 PVR)

o 22 1270 99 91 95 55 PP3V3_S0O
9 38 28 27 36 23 43 3

C%7139 1
{1174
2
CAEOZ
BYPASS=U1100. L24: : 6. 35mm

PCH VCC3_3 BYPASS
(PCH 3.3V THERVAL PWR)

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

C(J)'713;2: 1
: %
i 2
402
BYPASS=U1100. AK30: : 6. 35mm

PCH VCC BYPASS
(PCH 3. 3V FUSE PVR)

o 50 $3 721292 9795 58 PP3V3_SO
2 89 49 36 47 46 13 a3 3

10%
By 2
402
BYPASS=U1100. P18: : 6. 35mm

PCH VCCVRM BYPASS
(PCH 1.5V VCCVRM PVR)

60 67 64 52 10 17 15 13 13 11 _PPLV5_SO
”"”183mA Max, 68nA Idle

00 07 64 52 19 17 15 13 33 13 _PPLV5_SO

69 67 64 52 19 17 15 13 12 11 _PPLVS_SO

UllooB‘VBXSS—U%?SF UB2: : 6. 35MI=

C1728i
0.01

o o7 oa 5210 17 10 15 33 37 _PPLVS
o er oa 52 10 17 15 15 33 33 PPLV5

72 70

69 67 64 52 19 17 15 13 12

Ill Ill I Ill Ill I Ill

S0
S0
o7 e 5210 17 15 13 33 33 _PPLV5 SO
3% %
o0 o7 68 52 19 17 15 13 33 1y

1

Cl74
10

o

0 —

2

BYPASS=U1100. AF34: : 12. 7nm

o

X 1N,

oumcC_n
I

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

1 C1751 LC1752
i

%ﬁ/
5

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

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

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

Cl él__1C1756 1C1757 C&?SS
20% —— —T— 0° - 1 9%,
BT ThE ThE Tk
BYPASS:UllO_O %1 12,
BYPASSTOLION: Q%ASS‘U§?SF¢Qng—u1f38'"A518 6. 35mi=

PCH VCCI O BYPASS

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

72 70 67 62 42 18 17 15 14 10 _PP1VO5_ SO

C17601
10

i

1C1761

1C1762

::zgtggg =

C1763 l Cl764

! T%éw

N

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

6. 35
BYPASS_Ull
PCH VCCUSBPLL BYPASS b0FR8s51 66 ko - 6. 35"'“ ?S&Vfc%s gggﬁg )
(PCH 1.05V USB2 PLL PWR) o PPIVOE S0 VR
72 70 67 62 42 18 17 15 14 10 _PPLVOS SO TE 70 o7 B2 428 37 a8 a4 30
Cl770* C17761| C17771
19 1] '3:7) 1 0/—:
& SO T
BYPASS=U1100. U35: : 6. 35mm
= BYPASS=U1100 ) . '
PCH VOC O BYPASS 50ER85:61 P88 A0 : 6. ssm |
(PCH 1. 05V FDI PWR) =
72 70 67 62 42 18 17 15 14 10 _PPLVOS5_ SO PCH VCCCLK BYPASS
(PCH 1. 05V DI FFCLK PWR)
Cl7721 72 70 67 62 az 18 17 15 14 10 _PPLVOS5_ SO
1})@)
830 2 C1717<"_:3 1
BYPASS=U1100. ANB4: : 6. 35mm géé;; >
= 0
PCH VCCI O BYPASS BYPASS=U1100. AD35: : 6. 35mm
(PCH 1. 05V USB2 PWR) =
72 70 67 62 42 18 17 15 14 10 _PPLVOS5_ SO PCH VCCCLK BYPASS
(PCH 1. 05V DI FFCLK135 PWR)
Cl774 72 70 67 62 az 18 17 15 14 10 _PPLVOS5 SO
c;@;;‘ C1780 i
1Ue
BYPASS=UL100. U30: ; 6. 35mm Sy 2
= 702
PCH V_PRCC_| O BYPASS BYPASS=U1100. AD34: : 6. 35rm
(PCH 1.05V CPU I/ F PWR) L
72 70 67 62 42 18 17 15 14 10 _PPLVOS5 SO PCH VCCCLK BYPASS
(PCH 1. 05V SSC PWR)
72 70 67 62 az 18 17 15 14 10 _PPLVOS5_ SO
Cl718? 1 1 C1786 1 C17U%7 C1782 1
géé\? T ?8\/’ T, - 1E
4 oM o \/’T
402
BYP; (0] 2 7
ABVEREEY %1%]05\%%5-5[;%80_ Mo12: 6. 3smmL BYPASS=UL100. AA30: : 6. 35mnT
CRI TI CAL
OM T_TABLE PCH CLK VCC BYPASS
(PCH 1.05V CLK PLL PWR)
72 70 67 62 42 18 17 15 10 10 PPL1VO5_S0 R1Z90 4. 7UH 170MA-0. 3210HM FELAS 20 PCH VOC CLK'E .
T DI Y
??mA Max, ??mA ldle 2 V05 30 PCH VCC CLK R a0 VCLTA_I vey
o bF NO_STUFF
C17901 1C1791
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 12}2’% igkgf
113S0022 1  |RES, FF, 0 OHV (0200HM MAX) , 2A, 0603 L1790 Bk 2 2 X5k

BYPAVRALLIR 105" Arab?: 6785

SYNC MASTER=J15 REFERENCE

SYNC DATE=12/18/ 201

TTILE

PCH DECOUPLI NG

d} Appl e I nc.
®

BTG Ve r
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Extra BPM Test poi nts wwess PPvadoso ceu - Merged (CPU PCH) M cro2- XDP 2o 67 6242 0 17 15 10 20 _PP1VO5_SO
CRI TI CAL NOTE: This is not the standard XDP pi nout. XDP
XDP BPM L<2> i, Tp1802 XDP_CONN Use with 921-0133 Adapter Flex to mrawe XOP CPUTDO  RI1820 51 1,,pn2 o
. XDP_BPM L<3> {--¢ 72 70 67 62 42 18 17 15 14 10 __ PP1VO5_S0 J1800 support chi pset debug. —NEAR= P °
M—==—=r==2=2am TP1803 DF40RG- 60DP- 0. 4V R1823 51
XDP BPM L<4>TPP6 1R1830 ST- 25 72 18 6 _XDP_CPU_TCK _ 2 A AN 150 S—
D= TP1804 TEn 62 /N 61 = ST SBmm ’
s D XDP_BPM L<5> ™ TP1805 59 U XDP
XDP_BPM L<6> 1t i rs 7210 0 XDP_CPUPCH TRST R824 51 2 \AAL o rrooww—or
755@__—J_#QGTP1806 2 ZC)C 1 2| = . 7Z28mm 5% 1720 0
XDP_BPM L<7> XDP_CPU_PREQ L OBSEN_AQ - 3 e OBSEN 0 CPU_CFG<17> . ) =
75 6 m—@ 75 72 6, - - 6 75
B, TP1807 . Sg XDP_ CPU PRDY L CRSEN A1 - gg DY CRSEN L CPU CFG<16> %S v TDI and TMS are terninated in CPU. D
- ——— =
0 0
o oy CPU_CFG<0> OBSDATA_AQ =900 o=a OBSDATA_CO CPU CFG<8> am: -
7 s oy CPU_CFGe1> OBSDATA_A1 =200 1; — OBSDATA C1 CPU CFG<9> ame
14 1
0 0
o my—CPU_CFGe2> OBSDATA_A2 =190 015 e OBSDATA_C2 CPU_CFG<10> ame
772 o rmy—CPU_CFG<3> OBSDATA_A3 - ;g o6 1; — OBSDATA C3 CPU CFG<11> ame
1
7« —XDP_BPM L<0> OBSEN B0 22 22 2l OBSEN DO CPU_CFG<19> ame
7 o oy XDP_BPM L<1> OBSEN B1 —— 90012 ot OBSEN D1 CPU_CFG<18> ame
- - 26 00 25 -
7 o my—CPU_CFGe4> OBSDATA_BO =220 01 _ome OBSDATA_DO CPU CFG<12> ame
7 o oy CPU_CFG<5> OBSDATA_B1 — 22 00 gi — OBSDATA D1 CPU CFG<13> ame s
S S —
0 0
«OP s oy CPU_CFG<6> OBSDATA_ B2 PUPGEY Dpdl ECHIPUN OBSDATA D2 CPU_CFG<14> e
VMRGD 7 s o CPU_CFG<7> OBSDATA B3 pabGlEE 35 i OBSDATA D3 CPU_CFG<15> o
’5 ’“S@%mmmﬁwglnrsrgt%.—slzﬁn—l’\/\/\/z 5% 17 Z0W WF 20T - - EC 88 37 4 =0
XDP XDP_CPU_VCCST_PWRGD PWRGDY HOOKQ PO bl ECH L TPCI K/ HOOK4 NC
an PM TN L R1802 0 1 2 _ XDP_CPU_PWRBTN_L HOOK1 3001l o | TPCL K#t/ HOOKS NC
PLACE_NEAR=U5000. J3: 2. 54mm 5% 1/ 20W M- 0201 VCC_OBS_AB EZ D 23 VCC_0BS_CD XDP
XDP » @m—CPU PVR DEBUG HOOK2 DU D L RESET#/ HOOK6 XDP CPURST L R1805 1K 1 2 _PLT RESET L 12 20 2172
77w o PM PCH SYS PWROK R1804 0 1,pp2 XDP_SYS_PWROK HOOK3 90017 DBR#/ HOOKZ XDP_DBRESET_L 61078 VN R 500 R 2 sam
5% ITI8W M-TF 402 50 § o149 NOTE: XDP_DBRESET T pul l ed-up to 3.3V on PCH Support Page
7727 o0 a0 @y SVBUS PCH DATA SDA —— 20 013l g DO _ _ XDP_PCH TDO amu s
772 71 60 40 10 Ty SVBUS _PCH CLK Sal MR Dl E- T TRSTn XDP_TRST_L
72 18 11 o XDP_PCH_TCK TCK1 - 00l5 o Dl XDP_PCH_TDI oo o s 72
75 72 19 o @ XDP_CPU_TCK TCKQ - 800l o VG XDP_PCH_TNMS oD 11 15 72 C
o o= XDB_PRESENT# CRI TI CAL
XDP XDP XDP XDP XDP 840
cgsloé 1 |'R1831 c%slog i 64/ 63 s C1801 s C1806 DVNSLOEVK: 7 .
10— 1K s Sf é/ = 10%, T 0%, XDP S27s63 5
CERNE% 1 2 2%%9'4/ CERNE% 1 2 518 0847 2 560t SR 2 S0t SR —I- *®
L 4 _ g3 B XDP_CPU_TDO ame e v
= CRI TI CAL
XDP_CPU_PRESENT_L
840
DMN5LO6VK- 7 )
SOT563
XDP VER 5 G
P-3 p—
sJ8T b XDP_CPUPCH TRST_L 4 16 72 5
= | =. T Z8mm VARE_BASE=TRUE
CRITI CAL — XDP_CPUPCH TRST L 61672 75
DMN5LO6VK- 7 s
. . XDP ERS [F
PCH XDP Si gnal s Al 10 R 8 Non- XDP Si gnal s ) il [
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
s > XDP_DA2_SSD_PWR_EN RIB95 SHORT 1 \\a'2 SSD_PWR EN oD 5= 5 —NEAR= - o5 28mm
1 mm—XDP_DA3 CAVERA PVR EN R1893 SHORT 1 2 NONE NONE NONE 201 CAVERA PWR EN 70 57 65 63 52 50 55 40 37 33 PPEV_SO CRI TI CAL
1= oomXDP_DB0_USB_EXTB OC L R1894 SHORT 1 2 B_EXTB L o1 3092 31 21 19 17 13 14 12 _PP3V3_S5 842
1 m-XDP_DB2_SD PWR EN R1896 SHORT 1 a2 SD_PWR EN ooy e DVN5LO6VK- 7 ) B
1 oo XDP_DB3 SDCONN_STATE CHANGE L RI897 SHORT 1 ,,A/2 0 F "0 N 2% SDCONN_STATE CHANGE L ez XDP SeRE 5
1 m—XDP_DC0 DP_AUXCH | SOL L R1872 SHORT LAAA ooz 2EAUXCH 1 SAL L oy C1845 1 o 13Rslo§<45 *®
w0 1 _XDP_DC1_SATARDRVR _EN NAKE_BASE-TRUE = XDP_DCL_SATARDRVR EN pv . e 0. 1Lé§ - vee 55 3] b XDP_CPU_TNB o
0 10 XDP_DC2_0DD_PWR_EN L mASE-TRE  — XDP_DC2_ODD_ PWR EN Lo 1 o or Y, 2 L1845 v PLACE_REAREITE00. 57 28mm
,Am XDP_DC3_JTAG | SP_TCK RI%?% SHORT 1 Anp 2 JTAG | SP_TCK oo 20 G56Y SOT891 2201
1 m@ XDP_DDO_SSD PCI E_SEL_L RI876 SHORT 1 \a\'A72 NN NONETNONE 20T oo pCl E SEL L am = 7 o750 a1 10 ry—ALL_SYS PWRGD 2|A I'> Y|4 XDP_JTAG CPU I SOL_L
20 10 14 (00T} XDP_DD1_M.B_RAMCFGL MAKE BASESTRUE — — XDP_DD1_M.B_RAMCFGL 14 18 20 NCx—L| N NCL5 s NC 20 sa PP1VO5__SUS
11 XDP_DD2_ENETSD CLKREQ L “TRUE  — XDP_DD2_ENETSD CLKREQ e @D
u @E XDP_DD3_AP_CLKREQ L R1 ﬁ‘??j SHORT 1, nh 2 AP_CLKREQ L am = = «OP
720 1 51
PCH XDP Si gnal |sol ation Notes: wu XOE_PCH T — _Rl RO 28 - q
- - XDP
*Qut put’ non-XDP signals require pulls. L XDP P DI R1 1 51 =
"Qut put’ PCH XDP signals require pulls. 2 —mpmmmcsugka—mmn#\/\/\/l 5% 7 20W MF 20T
XDP
R187x and R189x shoul d be placed where nwn XOP_ PCH TN  RI862 51 _2anpr 0
signal path needs to split between route - B : s eemm XDP °
from PCH to J1850 and path to non- XDP 10 XDP_PCH_TCK R1866 51 » N
signal destination (to nminimze stub). — = : TZ8mm 5% 17 20W MF 201
Unused PCH XDP Si gnal s =
sy XDP_DAL_USB EXTC OC L > TP1810
TP-P6
S @o--XlR DBLUSE EXID OC L lT’P'%GTP1811 SYNC VASTER=J15 NL.B SYNC DATE=10/ 31/ 201 A
XDP_FCO HDD PWR EN e
1B neio)
g — B, TP1812 CPU & PCH XDP
D > TP1813 s gem ez
d} Appl e I nc. SCH_NUM>
®
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5

4

PCH PWROK Gener ati on

PCH Reset

w2920 312185893 85 _PP3V3_SO
8 81 39 25 27 a6 45 a3 38

75 18 6

| east 5ns after all rails are valid.
R129255
711 LPC CLK33M SMC R 1 2 LPC CLK33M SMC 77
1/200W
M-
201
R1959
_ PCH_CLK33M PCl QUT 1732 5 PCH CLK33M PCIIN o
m PLACE_NEAR=UITOU0. A40: 6. 35nm V.V V
1/52/00W
M-

2

o
2

System RTC Power

S0 4412 33 45 32 30 33 30 PP3VA2_GBH
E‘:(]F:Agsfl__):(lleSO: : 5MM
BB RET8EY _PP3V3_ SO 1 — PM PCH PWROK 121072 77
81 45 a8 47 28 a5 44 35 33 9.%1UF 1—_ PM_PCH_F (051)] g
R1950* 2 %;é‘;ﬁm NO STUFF WF: Do we need this? R —
2. 0K 402 R1947'| |°)R1948
5%
gy = 92 %
402, . 7“30%%(3308(3“ S505 1;;5% ééziw CKPLUS_WAI VE=UNCONNECTED_PI NS
72 67 58 41 18 [T ALL_SYS PWRGD 1 2 1 74LVC2G08GT/ S505
T 019537 PM SO PGOOD 5 —IL SOT833 R119(49
2 3
s m—CPUVR_PGOOD 08 . U195 pLS(ENPV‘ﬁgfuoRAU/: — 2 PM PCH SYS PWROK o 12 1041 72 77
4 08 1/510/§w
M- LF
4 402
-+ CKPLUS_WAI VE=UNCONNECTED_PI NS
12 41 3 20 y--SMC_DELAYED PVRGD
NOTE: ALL_SYS PWRGD nust renmain |ow until at

Source & 32kHz / 25MHz Cd ock Gener at or

402

2SI LK_PART=SYS RESET

11 76

11 76

37 76

28 76

But t on

12 41 72 77

; _PP3V3 S5

77 72 19 12

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

VCCST (1.05V S0) PWRGD
BDW SPRT
C19301
0.1 L
st-SgEaiAz
PM_PCH PWROK 2| 4 CPU_VCCST_PWRGD oo ¢
1l
NC><—5N°GND

PCH ME Di sable Strap

PCH uses HDA _SDO as a power-up strap.

If high, ME is disabl

SMC controls strap enable to allow in-field control

Q1920 & 5V pull-up al

PP1V5_S0

I f

low, ME functions nornally.
This allows for

full re-flashing of SPI ROM
of strap setting.
lows circuit to work regardl ess of HDA vol t age.

ed.

70 67 66 63 62 59 58 49

2 [T SPI _DESCRI PTOR OVERRI DE_L

3 SPI _DESCRI PTOR OVERRI DE
DIVNS L -9 D
sorses |
KA
3
VER ]
6K 11 77
2[G7 s

SYNC MASTER=J15 REFERENCE

TTILE

SYNC DATE=12/18/201

Chi pset Suppor t

p p p BTG, ROV T
CS Appl e 1 . <SCH NUM>| D

° <E4LABEL>
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VDDl O 25M A: SB power rail for XTAL circuit. PP3V42 G3H
VDDl O 25M B: Canera power rail for XTAL circuit. e mm g RBBE -
VDDI O 25M C: Thunderbolt power rail for XTAL circuit. %' ncg)%l_ lOéI |- \3/B4A;V( g&)?h?}ng‘ Jlig;”: RO
NOTE: VDD_25M nust be powered if any VDDI O 25M x is pov;ezrz%dza o te 1 1e1e 1 _PP3V3 S5
SEEEEEEY coin-cell & G3Hot : 3. 42V G3Hot
Coin-Cell & No G3Hot: 3.3V S5
No Coi n-Cel | : 3.3V S5
No bypass necessary
GreenC k 25MHz Power 5 4y y 3 B 1 PPSVE S5
SB XTAL Power 69 67 64 52 19 17 15 13 13 11 PP1V5 SO
Camer a XTAL Power PP1V2_CAM XTALPCI EVDD & © i
TBT XTAL Power 70 20 28 20 [PP3V3_TBTLC ) § VBAT and +V3.3A are
B internally ORed to
NOTE: SLG3NB148A provides slow rising C1924 1| C1920: C1922: C1902 : > create VDD _RTC_OUT.
edge on 25MHZ_B when powered from 0. 1UF — TO0.7UF - TO01URF - 1UF —— U1900 :
1.2v VDD O F ' oy — oy — oy — 5 +V3. 3A shoul d be first
. al con Ri dge al so 78 78 78 139 :
A . oM 2 o 2 ciom 2 FOR 2 SLG3NB148CV avai | abl e ~3. 3V power
conplicates VDD_25M powver , forcing Ry Ry Ry 40308 TQIC'N to reduce VBAT draw.
at least S4. Both issues to be CRI Tl CAL .
addressed in upcom ng part 11 Vi cE_25M A 32. 768K| 12 SYSCLK_CLK32K RTC
(SLG3NB148C) . = S Vi cE_25M B
C1905 14 i cE_25M C 25M Al 9 SYSCLK CLK25M SB
15PF R1905 25m 8] 8 SYSCLK_CLK25M CANERA
2 | 1 SYSCLK_CLK25M X2 1 2 SYSCLK CLK25M X2 R o, 3 |x2 25M | 15 SYSCLK_CLK25M TBT
% 53 NO STUFF -—ltxt —PPVRTC GBH_____ w2157
500 o CRITL Ve 'R1906 vourll g § For SB RTC Power
0402 NC 3,25, 5\ sm lnl/\u/I b THRM
NC25. 000MHZ- 20PPM 12PF- 85C S /4w ~20\ PAD 1 C1910
C1906 - MELF NEIE — TUF
12PF 2 193
1|2 | SYSCLK CLK25M X1 —F Jeasd
|5J, NOTE: 30 PPM crystal required
0402 =

2

1
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RIO SD Card Reader Support LCD HPD | nvert er Pl at f orm Reset Connecti ons

67 66 65 47 a6 43 az a0 39 3¢ _PP3V3_S4
BRBY ————— (Pull-Up on CPU Page)
S R2083
1 DP_IG A HPD L o - PLT RESET L Unbuf f er ed 1733 2 SMC LRESET L "
R2041 D WARE_BASESTRUE N soig
470K Hisw
i’:j:u?UW 402
R2040* 040 201
2o ellone 7 | P10, o
1200 S VER 5 g OFN100GHA- 3 w2 BB RNYE S _PP3V3_ SO Buf f er ed
040 201, -3 SYMVER 1 EEE RS B
DVN5LO6VK- 7 L
VeRE |__§ CRI TI CAL
T s S MZayHelcos R2085
w421 2 g SMC PNE S4 DARK L R B = U20804 PLT RST BUF L 1 A2 SSD RESET L o>
[ I, 2 — ~ 5%
1/16W
= 1R2080 R2091 NE-LF
72 70 69 60 47 a0 as 21 12 _PP3V3 S3 —— C2080 : 3 160K 1A QN 2 402 CAM PCIE_RESET L gy o
U2030 0. 1UF - /6w 5%
TC7SZO8FEAPE céék’n 2 MELF Le1sw R2088
oress 505 2 402 120 2 AP RESET L
2 oo >
SDCONN_STATE CHANGE_L 118w
M _ 1 R2087 jiLew
T@O/ Compat ©030 - 1 | RIO SDCONN STATE CHANGE L | ¢rme 1= HDM HPD pUl | - down = oo, b TBT POIE RESET L o).
0. 1UF — From RI O Connect or 5w
6.18\07“; o5k
CERM X5R
0201 = 72 71 69 12
Flexible 1/0O Ali ases
SD Card Reader is always USB3 in this inplenentaton.
w7 e 015 g USB3_SD_D2R P = USB3 SDD2RP (e RAM Confi guration Straps
1 72 60 20 13 o USB3_SD D2R N — USB3 SD 2R N 12060 72 M.B RAMCFG3
=A< M_B_RAMCFG2
7772 60 20 13 ry—USB3_SD R2D C P = W3B3 SD RZD C P pomy s 200 7277 XDP_DD1_M.B_RAMCFGL
e e o0 rm—USB3 _SD R2D C N = g 2SN e RAMCFGL: L RAMCFG2: L | | RAMCFGS: L
. . . 1Il?|g011 R20112K1 11RK2013
Fl exi ble 1/ 0O Confi guration Strap e Jee sHE
Must pull signal correctly even if always USB or PCle Ve Yy v
wBEDE GG YE PRAVE SO Fal Ri d S t i L
RR output is open-drain, no isolation necessary =
w2020 % 125991 58 8 _PP3V3_SO
NG N T
28 20 14 120 28 sppBiBEERR PP3V3 SO
Fal con R dge JTAG I sol ati on RIS 162013
—L 0 1UF
TBTLC b when SO i ff d vi Ué/ T2 igif
can e on en IS O , an VI ce-versa . N 2 - CERM
Isol ation ensures no | eakage to RR or PCH TBT_PVR_EN must be high for JTAG Programm ng SoT833 0201
U2060 supports I/ O s powered when VCC=0V 2 20 ry—1BI_PWR_EN a8 e JTAG TBT TCK mm 20
n
w0 1 I TAG | SP_TCK 2|5 8
10 29 20 10 _PP3V3 TBTLC s IBL PAR EN PCH 5|5 F vl TBT PUR EN om0
GS3 Connect or Support EHEHTESEE B S
DEVSLP not supported on LPT-H R201603K1 11R()2K062 150%(063 o
i
C2060 * 50, 59, 59,
0. 1UF —— @ 1/ 20W 1/ 20w 1r2ow
08T Vi 201, ,201 201
X5R- CERM 2 -4
0201 U2060 Pul | -up val ues TBD
SN74AUP3Q07DQER
= X2SON
w m—JTAG TBT_TNS_PCH 1 1A @ v 7 JTAG TBT_TNB gy 2
w @m—JTAG 1 SP_TDO 2 |3y @, 3 6 JTAG TBT_TDO e =
w > JTAG | SP_TDI 3 |2A l@ 2v| 5 JTAG TBT_TDI gy
To/ From PCH @D To/ From RR
(Pull -ups on PCH page) " CRI TI CAL

SYNC DATE=01/14/201

SYNC VASTER=J15 REFERENCE
a3

TTLE
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s |
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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 DI MV when necessary.

| SOLATE_CPU_MEM L GPI O state during S3<->S0 transitions determ nes behavi or of signals.
VWHEN HIGH CPU 1.5V remains powered in S3, VIT follows SO rails, MEM RESET_L not isol ated.
WHEN LOW CPU 1.5V follows SO rails, VIT ensures clean CKE transition, MEM RESET_L i sol ated.

CPUVDDQ EN = (1 SOLATE_CPU MEM L + PM SLP_S3_L) * PM SLP_S4_L

MEWTT EN = (I SOLATE CPU MEML + PLT RST L) * PMSLP S3 L
MEM RESET L = ! | SOLATE_CPU MEM L + CPU MEM RESET L
72 69 67 41 38 34 12 PM SLP S4 L
CPUMEM SO
'R2105
10K
=1
1/ 16W
i
L35

CPUVDDQ EN o

72 70 69 66 47 46 44 20 13 _PP3V3 S3

1 [T | SOLATE CPU MEM L PM SLP S3 L ) 12 4167 72
J_ CPUMEM SO
= 'R2110
10K
5%
1/ 16W
vt
, 462
Tl MEMVTT EN
72 70 67 o8 o0 37 21 _PP5V S3 s AR o
110
CPUMEM SO CPUMEM SO DWNSLO6VK- 7 | =
R2115" R2102" soT563
100K 100K % VER 3
5% 5%
1/ 16W 1/ 16W
M LE M LF
402, 402, 2[G7 shp
FOMEACSE NEM/TT EN L
= T
Q100 @110 BhUMER so
SIS DVNSLOBVK- 7 [ 1218 3Dy
115 sorses | g o DWN5LO6VK- 7
%NSLOGV;(— 7 VER 3 — = RS
SOT563
VER 5 M 5
2[G™ sty Z1S © Gls
NO STUFF | T PLT RESET L amy 2 18 20 72
Cc2117 *
0. 047UF <
0% =
6 3V 2
;(.2!12 PP1V35 S3 46 60 66 70 72
= CPUMEM SO
1 C2116
22 ESET_| LS5V L — 0. 1UF
20%
Y
2 CERM
o5
CPU _MEM RESET L 3 M RESET_L VEM RESET_L
2o I = CPU MEM FE oD == 24 25 2
CPUMEM S3
R2117
0
N 2
5%
16w
W
ot
Step JI SOLATE CPU MEM L | PLT_RESET_L| PM SLP_S3_L |PM SLP_S4 L |CPU MEM RESET_L | MEM RESET L INEWTT_EN  ¢PUVDDQ EN
SO 0 1 1 1 1 1 CPU_MEM RESET_L 1 1
1 0 1 1 1 1 1 1 1
to 2 o 0 1 1 1 1 0 1
s3 3 o 0 0 1 X 1 o 0
4 0 0 1 1 X 1 0] 1
5 0 1 1 1 0 (%) 1 1 1
t O 6 0 1 1 1 1 1 1 1
S0 7 1 1 1 1 1 CPU_MEM RESET_L 1 1

(*) 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.

NOTE:
transition.
must deassert

In the event of a S3->S5 transition | SOLATE_ CPU_ MEM L will still be asserted on

Rails will power-up as if fromS3, but MEMRESET_L will not properl
| SOLATE_CPU_MEM L and then generate a valid reset cycle on CPU_MEM RESET_L.

next S5->S0

y assert. Sof t war e

82 70 67 66 10 8 6

MEM SO " PGOOD" f or

CPU

PM_MEM PWRGD pul | -up to CPU VTT rail

o1 54 32 31 19 19 17 15 14 12 _PP3V3 S5
BRUBENE
‘R2122 .
PP1V35 S3RSO CPUDDR 10K S
O
Yy
R2120* 22 |'_
27. 4K PM NEM PWRGD L 2 |G II:
118w
o
402, 3 CRI Tl CAL
MEMPWR DIV s () @120 s
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NOTE: CPU DAC out put step sizes:
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1 2 3 4 5

PCA9557D Pi n:

Nomi nal val ue

Mar gi ned target:

DAC range:
VRef current:

DAC step size:

DDR3L (1.35V)
0.675V (DAC. 0x34)

LPDDR3 (1.2V)
0. 600V (DAC: Ox2E.5)

0. 300V - 0.900V (+/ - 300nV) 0.337V - 1.013V (+/- 337.5nmV)
0.000V - 1.199V (0x00 - 0x5D) 0. 000V - 1.354V (0x00 - 0x69)
+73uA - -73uA (- = sourced) +82uUA - -82uA (- = sourced)

6.36nV / step @ output 6.36nV / step @ output

0. 800V -
0. 000V -

+21UA -

LPDDR3 (1.2V)
1.200V (DAC: 0x5D)
1. 600V (+/ - 400MV)
2.397V (0X00 - OXBA)

-21uA (- = sourced)

4.28nV / step @ output

. mm
N-NECK-W DTH=0. 2 mm

NOTE: LPDDR3 assunes TPS51916 supply wi th 28.7k/57.6k divider

DDR3L (1.35V)

1. 343V (DAC. 0x68)

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

3.53nV / step @ output

DDR3L

assumes TPS51916 supply with 19.6k/57. 6k divider
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HoLDr ok - I>_JTAG TBT_TCK 26 | o REFCLK 100 IN P AB2L _PCIE CLKIOOM TBT P i o 25 290 220t
G\D_THRM_PAD) 2@%’ 2 @m-JTAG TBT TDO W | Tpo REFCLK_100_I N N_AD21 __ PCI E CLK100M TBT_N ame Di vides 3.3V to 1.8V
5 S 2 TBT_TEST_EN R6 | TEST EN R28i03695
T TEST PWR GOoD Vo | rar b XTAL 25 I N_AA24 5 SYSCLK COLK25M TBT R =
—PVR_GO0 XTAL_25_ouUT|_AB23 __NC TBT_XTAL25QUT s — Vi¥ \2—SYSALK CLKZSM TBT ¢ » v
'R2825 1720w 70 29 28 20 19 _PP3V3_TBTLC
£ 15 2 _DP_TBTSNKO_M._P<3> E14 | Dpsnko 3 P A Py
i . DP_TBTSNKO M _N<3>  D13] ppenko_ s N | TMcLK AT TBT_TMJ CLK QU O STORE ' o z0 0 0 BBV
2201 7520 DP_TBTSNKO_M._P<2> E16 | pPSNKO_2_ P R2899! 1R2896
25 2 _DP_TBTSNKO_M._N<2> D15 | ppsnKo_2 N DPSRC 3P| Al4 NC DP_TBTSRC M._CP<3> ,, 10I°§
o DP_TBTSNKO_M._P<1>  E18|ppsnko 1 P DPsrc_3_N B15  NC DP TBTSRC M._CN<3> ., v 28 gé%f’w
= s 2o DP_TBTSNKO M. N<1> D17 | DPSNKO_1_N DPSRC_2_p| Al2 NC DP_TBTSRC M._CP<2> ,, 2012 TBT EN Cl O PWR L
1 T <0> 20| oo p a oPsrC 2 N B13____NC DP_TBTSRC M__CN<2> ., - TTBT _DDC XBAR EN L
s _DP_TBTSNKO_M__N<O> D18 | ppsko_o_N ¥ DPSRC_1 Pl A0 NC DP_TBTSRC M__CP<1> ., -7 7z HDM TBTMUX_SEL_TBT
. 75 2o _DP_TBTSNKO_AUXCH P G4 | pPSNKO_AUX_P < DPSRC_1_N| _B11 NC DP_TBTSRC M._CN<1> w231 2s _IBTDP_AUXI O EN
SNKO AC Coupl i ng 75 20 _DP_TBTSNKO_AUXCH N G2 | DPSNKO_AUX_N T DPSRC_0_p| A8 NC DP_TBTSRC M._CP<0> PP3V3_TBTLC DETBTSRC HPD
1+ grmy—DP_TBTSNKO_M._C P<0> C28_|2(1) Fiosg oD TBTSNKO_M._P<0> ., - e DP_TBTSNKO_HPD A85 | pPSNKO_HPD v besroo N B0 NC DP TBTSRC M. CN<0> R R2832!| |'R2883
UF X5R: CERM a) DPSRC 34 NC DP.
757 DP_TBT: N > AUX_P| TBTSRC AUXCH CP, 10 100K
s7is SNKO_M._C N<0> C2821 :|j: Db TBTSNKO M. _N<0> ;5 R25330 720 DP_TBTSNK1 M._P<3> ES | pPshK1_3_p DPSRC_AUX_N 32 NG DP_TBTSRG AUXCH ON .. R2878' |'R2879 11 20W 0w
0. 1UF | I 0% &, 00K 75 2 _DP_TBTSNKL M. N<3> 05 | ppsnKL 3 N RS 100K 100K 285 .
%
o+ o DP_TBTSNKO_M__C P<1> C282%UF DP_TBTSNKO M._P<1> .0 s e = DB TBISNKL M. P<p> £8 | ppsnc 2. p DPSRC_HPD_ LSRC HPD ® 1’§§gv 750w 2o
><5R CERU 7 28 > D7 | DPSNK1_2 T2 [2202 f
s DP TBTSNKO M. C N<1> (C2823 . DP TBT —2-N GPI O_2/ TMJ_CLK_I N/ AC_PRESENT| 12 TBT_GPl Q2
SNKO_M._N<1> 5 75 DP_TBTSNK1_M.__P<1> E1 =
0. 1UF X5R‘z Y, = T RTANKL M e la Dg DPSNK1_1_P GPI O 3/ FORCE_PVR|_L6 TBT_PWR EN am - 7045 3020 2 _PP3V3 S4 TBT =
S DP_TBTSNKO_M__C P<2> C2824 .||: P T o pPea_1N loawae oo NIB___SMC PMVE S4_DARK. L D @ =
m———|0 = I'W_EWT—xsr; Ty BTSNKO_M._P<2> ;45 1520 DP_TBTSNKL M._P<0>  E12 | ppsait o p GPI 0.5/ 0 O_PLUG_EVENT_N HV_0K_CDL Y7 TBT_ClO PLUG EVENT_L 10 20 NO STUFF NO STUFF
. - 25 _DP_TBTSNK1 M._N<O> D11 0 GPl O 6_0D/ Cl O_SDA_0D_Y: HDM TBTMUX SEL TBT R2884! 1 1
75 71 DP. 5 28 DPSNK1_0_N 26 71
s s TBTSNKO M._C N<2> C2825 |- . DP_TBTSNKO_M._N<2> 44 op GPIO 7 00 Cl o scL_od 17 TBT GPl O7 < = 100K R281%5K 1R02|<886
0. 1UF | 1 588 ctin == LB $E¥§m§i QUXCH P H3 | DPSAK1_AUX_P GPI O 8/EN O 0 PWR N 0| V7 TBT_EN Cl O PWR L oD = = 11 20W 1/ 200 50w
57 s o—DP_TBTSNKO_M._C P<3> C2%216UF1 . DP_TBTSNKO_M._P<3> .. 1 o p—— H:;CH N HL | ppsiki_AUX_N G0/ sx cr_oo [ W $E¥DPBAXIL_J)%NOLEN e 201, 285, 1,56
. X5R. CERM ™ 12 COT—e U | DPSNK1_HPD GPIO 14 oD 20 o1 22
S DP_TBTSNKO_M__C N<3> C2827 .:||: DP_TBTSNKO_M._N<3> ., . B erros| T3 TBT DOC XBAR EN L oD . T e
0. 1UF | Ty, 0o — R2831! P L2
FOR CERM 100K ﬁ %g C _P<0> G24 | PA_CI O0_TX_P/ DPSRC_0_P PB_CI C2_TX_P/ DPSRC_0_P| R24 TBT_B _R2D C P<0> 2 70 e $S¥ E’\ m E\QRDN
757 12¢pryDP_TBTSNKO AUXCH ¢ P (2828 :||: DP_TBTSNKO AUXCH P .0 uzﬁ:{é’s C N<O> E24 | pA_Cl CO_TX_N/ DPSRC_O_N PB Ol 2 TX_ N DPSRC O N N24 __ TBT B R2D C N<O> @E . o IBT A HY EN
0. 1UF | IR &, 0201 201, A_D2R P<0> @2 | pa_ 0l 00_RX_P P a2 Rx P RR2___ TBT B D2R P<0> o
75 71 12 DP_TBTSNKO_ AUXCH C N C2802?U|; : DP_TBTSNKO AUXCH N 4 7 A _D2R _N<0> E22 | pa ol c0_RX_N PB Ol Co_Rx_N_\22 TBT B D2R N<O> %Z : R2888! 1R2887
: X5R- CERM = ﬁ CO\IE: Gl_BUF P1 | pA CONFI GL/ G O 0_LSEO PB_CONFI GL/ C1 O 2_LSEQ D8 TBT B CONFI GL_BUE a2 1 N
SNK1 AC Coupl i ng CONFI G2_RC K5 | PA_CONFI G2/ 1 O_0_LSOE PB_CONFI G2/ G O 2_LSCE| ML TBT B CONFIG2 RC gaz Ve 3o
2 2201
- DP_TBTSNK1 M._C P<0> C2830 :||: - DP _TBTSNK1 M. P<0> ., 15T ﬁ %g g P<1> L24 | pa_Cl O1_TX_PI DPSRC_2_P o &los lx cloiae s rllved TBT B R2D C P<1> - NOTE: The foll owi ng pins require testpoints: s
s DP TBTSNKI M. C N<O> Czé)siUf CRCR o ML N ™ 51 (O} N<1> J24 | pA CI OL_TX_N DPSRC_2_N PB CIGB_TX_ N'DPSRC 2 NLW24  TBT B R2D C N<1> oD = 0 - GPlO 13 8 - GPIO.15
@———'0- TOF I—Wsé’c‘gw 0> 5 75 77 o I BI_A D2R P<1> L22 | pa 0 o1_RX P PB Gl 8 RX Pl W22 TBT B D2R P<1> 1- GPIO1 9 - GPIO 11 =
g 77 0 oy IBT_A D2R N<1> 322 | pA Cl OL RX_N el ayey Janu By 2 - GPlO2 10 - GPIO_14
s DP TBTSNKL M. C p<is> C2832 . ||- P TETSNKL M. Pels . p———— \ Gl OL_RX_| PB_CI CB_RX | TBT B D2R N<1> am s 3- GPIO3 11 - GPIOO
o - ——‘—|0_ 1UF Fmv—m—mT—xsd v, o * e ary NZ PA_LSTX/ O O_1_LSEO PB_LSTX/ O 0_3_LSEQ_Ms TBT B _LSTX o = 4 - GPIOS 12 - GPlO 12
s DP TBTSNKL M. C N<1> C2833 .| DP TBTSNKL M. N<15 o o o > J6 | PA_LSRX/ CI O_1_LSCE PB_LSRX/ Cl O_3_LSCE[ P7 TBT_B_LSRX ann I 5 - PCOE_RST_1_N 13 - GPIO 10
@—-—“ TOF I_mv_rsv_mr—xsicmm TETPA 6 - PCIE_RST_2_N 14 - PB_LSTX
an M._C P<i> AL6 | p DPSRC 1_P %) PB DPSRC 1 P A20  DP _TBTPB M._C P<1> 7 - PCE_RST_3_N 15 - PB_LSRX
s my—DP_TBTSNKL M. C P<2> C2%3;1UF1 o DP_TBTSNKL_M._P<2> ., s TBTPA M. C N<1>  BI7/PA DPSRC 1N g PB DPSRC 1 N B2L __ DP TBTPB M. C N<1> @m o B
. X5R- CERM
s DP TBTSNKI M. C Ne2s> C2835 11|, DP TBTSNKL M. N2> TBTPA M._C P<3> Al8 | pA_DPSRC 3_P 5 PB_DPSRC 3P| A22 ___DP_TBTPB M._C P<3> w2 70 SYNC_MASTER=T29 RR SYNC DATE=01/ 14/ 2013
0. 10F | [ 8% o TBTPA M._C N<3>  B19|pa DPSRC3N PB_DPoRG 3 N 823 DP TBTPB MG Ne3> o ==
e 0 173 e v -pPeRe.s - DPSRC.3. o = Thunderbolt Host (1 of 2
75718 DP_TBTSNK1 P<3> K DP TBTSNK1 TBTPA AUXCH C P L4 0
= mJ__L/L_& s ToTrA AKGH G N L PA_AUX P PB_AUX_P| K3 DP_TBTPB AUXCH C P e S |
s DP TBTSNKL M. C Ne3s  C2 8 YA s TETONKL ML Ne3s PA_AUX_N PB_AUX_N_K1 DP_TBTPB AUXCH C N aD d} Appl e I nc. <SCH_NUM=>| D
o 1UF I_mv_rsv_m'r—xsd Y, 20 75 TBTPA_HPD MB | PA_DPSRC_HPD PB_DPSRC_HPD|_N6 DP_TBTPB HPD am - ® <EAL ABEL
DP_TBTSNK1_AUXCH C2838 n T aaoes R8 | Gl 0,0/ PA_HV_EN BYPO Pl O 1/ PE v ENBYPO| FL_ TBT B HV_EN S NOTI CE OF PROPRI ETARY PROPERTY: -
P— cpP g DP_TBTSNKL1_AUXCH P ., 1 oA (D:IPOP\?\EIISN ’F\g GPI 0_10/ PA_CI O_SEL/ BYPL GPI 0 11/ PB Cl O SEL/ BYP1| R2 TBT_B Cl O SEL %32 THE_LNECRISTL O CONTA| NED) LEREL N 1 S THE
><5R CERM a1 GPI O_12/ PA_DP_PWRDN BYP2 ~ GPl O_13/ PB_DP_PWRDN/ BYP2| F3 TBT_B _DP_PWRDN THE POSES! e H
s 1 12y DP_TBTSNK1_AUXCH C N C2%39 DP_TBTSNKL_AUXCH N L, - - ) - o = R e e Rl 58 OF 118
. 1UF > or unuse . 11 NOT TO REPRODUCE
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U2950

Part TPS22920 "ol O Swi
: 1. 05V TBT tch
Type Load Swi tch Internal switch not functional on RR
R(on) 8 nthm Typ
@1.05V [11.5 nChm Max — PP1VO5_TBT
PP3V3_TBTLC
Max Current = 4A (85C U2940 S B 19 20 28 20 70
OM T_TABLE (850 TP$55650 ]
o . . P1hv05 T%&Fé YT GL0 U2800 J10 o P:ILVVOS T%&%‘ﬁ AL P 2 I1?020£|)<45
M Ej; Gl2 J12 i B2
‘ouUT \Y| 5%
czgooiczgmiczgoziczgosl (:2904i(:29051 C290 l a EEEW’EEDP a4 AL OF a1 ] C29301) C29311 C2932: M"EEEEE ey P ta } { @ o
1. 0UF 1. 0UF 1. 0UE T.0UF —— "1.0UF 1. 0UF - 1.0F 00 mA GL6 SYMD OF 2 L10 T.0UF —— 1. 0UF —— 1.0 00 m CRI Tl CAL 2201
20% 20% 20% 20% —T1— 28% 20% —T1— 20% 20% —— 20% —— 2l
6,2 2 6,2% 2 6,2% 2 6,2% 2 6,2 2 6,2 2 6,2 2 cis ML 6u2¥ 2 Sug¥ 2 5, X’ 2 | TBT EN GO PWR
0201°1 0201°1 0201°T 0201°T 02018 0201°1 0201°1 Hio CRI Tl CAL NLO 020171 0201°1 0208°F oD 4
¢ . . Ho N4 & 1C2940 s|D %\%L(%VK- 7
J_ J18 voetro o o L 1 - 0°Q,UF — | sorse3
= K15 — P15 = 2 >
K17 R10 6%01-1 —| VER 3
K19 R14 <
K7 | | voc1po_RDV_DECAP Ti1 1 S
L16 T15 =
ML9 u10
P19 v “ppBiBREEE BESVS SO
T19 Vil
uig o
E 8 o1 SVR input to RR - 1100 mA EDP
V17 E2 12 28
e > i POCinput to RR- 150 mA EDP 945
w4 VO3PS | N4 Isolated to reduce noise from SVR Pull-up (S0) on PCH page %\BLOGVK- 7
» PP1VO5_TBT
! . J8
VOLTAGE=T. 05V K9 19 20 28 20 70 PP3V3 S4 TBT . 20 30 46 70
ngol(g 1 ngol.‘é 1 L14 o 3.1 W (Dual -Port)
i e i . ML5 2.4 W(Single-Port)
20% 20% SVR_VCC1PO
6.2Y 2 6,8 2 ML7 - 0 C29501| C2951 1 C29521| C29531 EDP: 1.25 A
t : Loy —— “loge —— IO - loge .
V19 H17 6y }{2 - 5.2 2 - B aY 2 - B aY 2 - Br X’z PLACE_NEAR=C2953. 1: 1mm
CRI Tl CAL 1 H7 0201-1 0402-1 0402-1 0402-1 FYo3>k 2
L2920 = Y} VOC3P3_RDV_DECAP| [ L18 XW2960
680NH- 309 3. 6A- 35MOHM 26 ]SVR o NS = 1 M
1900 mA EDP o (Y YY\2 o PLVOSTET Sw B3 = Ri8 = 1
&85 ™ H P S R W T
C29231 C2922 1l C29211 C2920 —TRUE Nex—B5 | svR_AMON R :
g @,— T 2y k% ORI TI CAL e n;zﬁgw 12080 |1 2981 C2960 0%906% o[ ISR
A2 &0 — . — 1. —
o] engn| engd | e D2920 - 2 =B ke o ol
J_ NSR1020MAZT1G AAL4 [e:] O%Ol- 1 0301- 1 0201-1 0201-1
— AA20 H21 < q
. AA22 H23
J45 | npl emrentation: 4 X 10uF AA8 Hia — _
X425 | npl enentation: 3 X 20uF = ABL1 J16
AB17 J20
AC10 K13
AC12 K21
AC14 K23
AC16 o L12
AC18 6 L20
AC20 ML3
AC22 M1
ACA M3
ACB M
AC8 N12
PP3V3_S4_ TBT
o NiG 7046 30 20 20 _PP3V3_S4 TBT " .
571 | ves ved| Freo . SMC DELAYED PVRGD TBT " POC' Power -up Reset
C10 P13
ez P2l vy pBEEHEEY PP3V3 SO
=" = R RS R
CRI Tl CAL C2990
cle Po R2995! %ﬁ?ﬁz rea ['R2990 R2992: L T
cis Ri2 100K . 2k 100K TooK L2990 = Iy
2 6 X!
= vy 0 SYM VER 3 o vy TPS3895ADRY 405
€20 R20 201, % 5201 201, USON
22 T13 Push- pul | out put
c24 T17 TBTPOCRST MR L 1 [ENABLE  SENSE_outl 4 TBT PWR ON POC RST L o 2
C4 T21 TBTPOCRST_SENSE 3 |sense cls TBTPOCRST_CT
C6 T23
GND
c8 T9 1
C2995: ('R2991 o C2991 :
D21 u12 330PF —— 24. 9K 0. 001UF ——
D23 u16 10% —— < 17% ’ 109% ——
¥ 1/ 20w gv
E4 Vi3 IR 2 X7R- G o 2
0201 2201
F11 V21
F13 V23
F15 Vo 1 Vth = 2.508V nomi nal Del ay = 4.04ns nom nal
F17 Y11l =
F19 Y13
F21 Y15
F23 Y17
) Y19 SYNC MASTER=T29 RR SYNC _DATE=01/ 14/ 2013
F7 Y21 TTTCE
Fo v23 Thunderbolt Host (2 of 2
Yo TSP, TOVEETT sz |
S i
(<] <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
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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 bol t 15V Boost Regul at or —

Vds(max): -30V

CRITICAL  \gs(nax): +/ -12V Lon .
g3080 Vvgs(thy: -1.4Vv
Rds(on): 46nthm @ 4.5V Vgs
12 70 65 03 1 56 s _PPBUS GBH SP8409D8 | 4(max): 3.7A @ 70C 3. 5392%a
8- 13V I nput 0 1 2 O0S
Enanges o e B R SARAR s e
for 2= PR SR C3090: C309L - TEHE
R3080! 1 C3080 property page. lO%ile;ﬂ—— lO%{)l;ﬂ:: TBTBST_ SNS1
470|0§ UF R3091! X5R- CERM 2 X5R- CERM 2 N
17180 ¥ - 0603 0603 CRI TI CAL
Né- 2 2 }f 200K L ~ o|ofo|d|o
4552 202 L% L QS| & C
, TBTBST PWREN DIV L Vaos = CRI TI CAL W N F'?S’S%%’xp
R3081" <R1> TBTBST EN WLO = levuno | pogp SIS o Pwes
3
1:1%\% TRTBST | NTVCC 28 || nrvec LT&%57 SNs2 1’\/5\0/4\/2—0 NOTE: Change R3097 to XWB095 at PVT
b Loy
402
22 |_TBTBST PWREN L . TBTBST_VC 30 v ; 1BIBS] VSNS
L 19 R3095!
005 TBIBST_RT 33 |er 2l 1 C3088 137K
mﬁ%ﬁé‘eﬁ% 36 —L I0PF %,{:1%‘% —PPISV TBT ~  sia o
SYM VER 2 TBTBST SS 32 2 22 25 > Vout = 15.47V
Ss 0402 <Ra> — )
RC Fex|_31 TBTBST_FBX .|t C3095 Max Current = 2A% -
34 sme o <X, T 0080 Ereq = 480KHz
a1 20 'R3092 R3094* R3096! 2 By TANT
cocera rer nesiea 1o < B0 || g0g2:l | | c3gg3, 70941 | | conos JCAL) L0 | Roeg (B . 1
ual - por esigns. /16w T | TS 1 16w T, &% T 1p
2:??'2;; X5R- c“ggg,. 2 2 ézg.zcgw Mibgz 2 S‘ZOE;{M X5R NNNE BENEEE 2 S,:OE?M <i£2f)b>2 CBPO%%;: :é £&97 :é go%?gF CBJ(.)OQ%{'E“ :
‘ G\ND_TBTBST_SGND X5R- CERAM 2 2 2% cern |2 X9% cerm X5R- CERM 2
WLQ(falling) = 1.22 * (RL + R2) / R2 VKR W BEFES: 35 0603 1206 0402 0603
WLQ(rising) = WwLQfalling) + (2uA * R1) 3 SG\D shorted to
WLO = 4.55V (falling), 4.95 (rising) QD i nsi de package, Vout = 1.6V * (1 + Ra / Rb) PLACE_SIDE=BOTTOM | PLACE_S| DE=TOP
no XWnecessary.
NOTE: M RROR C3096 and C3098 B
olo,  GA&BG WK 7
— | sorses
> *R3088
& VER 3 3‘%0K
" ?IIGW
15 ¥g2 Max Vgs: 10V 402"
TBTBST_SHDN DI V
*R3087
330K
5%
1/ 16W
ME- LF
2402
_—
--_ 19 29 41 42

BATLOW | sol ati on

PP3V3_S4 _TBT 25 46 0
D'\muzzmool‘e'r:m-s |-_ SYNC MASTER=CLEAN X305 SYNC_DATE=06/ 247 2014 A

SYM VER 3

Pul | -up on RR page " i
43 a1 12 PM BATLOW L a KT 0 TBT BATLOW L 5 30 T under bOI t I\/bb' I e SUEgEOI’ t J
D ;[ ~ [— TBT BATLOWL @ <SCH NUme| D
. d} Appl e Inc. =
® <E4LABEL>
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7

3V/ HV Power

V3P3 nust be S4 to support
wake from Thunderbolt devices.

19
86

MUX

2 _PP3V3_S4_ TBTAPWR

BigEp PP3V3 S5 Nori nal M n Max
CRI Tl IV3P3 1100mA 1030mA 1200mA
32 l C3280 1 13281 IHVSO  890mA  830mA  930mA (assumes 15V, 12W ni ni num C3 20 1
26 2L§E L L 57ir IHVS3  890mA  830mA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W E:: o| s GNAL_MODEL=TBT MUX
20% —— —— 1Y XSRS% 2 VDD
oﬁ&fﬁﬁéﬁ,\fTXW oyt e[ T2 ogg'l‘f”"' PP3V3 S4_TBTAPVR ., GND_VOI D=TRUE RUSA
19 Vv3P30UT| 18 X Both C's L
20|)vara o SHV%QTW PVR TBT A D2R N<1 ,—|C32(770 115> - G NB B0
7052 0 PPLSV_TBT 1 . a 12 t FESVARN, =4 THTA o e S ADER N> 0. 47UF| [ 25 %30 » TBT_A D2R C N<1> 7 lre To ena 15 TBT A GO SEL am=
15. 75V Max 7 [ Jvev VOLTAGESTSV 70 73 20 GO} C3276 1 I 2%,{4 7T .« TBT_A D2R C P<1> 8 |tB+ Auxi 0 EN_24__TBTDP_AUXI O EN am e =
C32851 1C3286 |1C3211 0. 47UF1 ' 2R op_Pd 6 TBT_A DP_PWRDN 2
G2lor [|P63210 ORI TICAL 0.1UF —— - JOUF ~ — 0 1UF DP TBTPA AUXCH C N C3230 1 1 DP_TBTPA_AUXCH N 1 aux. @
T Wt Us210 ARSI T e g e 0. 1UF |'>‘< g 1 DP_TBTPA_AUXCH_P 2 laxe 1Py A 0| 23 TBT_A_D2RL_AUXDDG N o -
X5R- SE(E)%A 2 2 %85 CIBZJ#NAZ[RG:’ X5R- SEM Ty X5R s 79 28 (B DP_TBTPA AUXCH C P C3231 1 (1PD) AU 0+ 22_TBT_A D2R1_AUXDDC P ., -,
16 [ENHVU FAULT: ‘ 0. 1UF Il xR SRy a DP TBTPA DDC DATA g DDC_DAT TBT: RX_1
o o0 05 o2 [y SA_PVIR_EN 5 Jen |seT vapd 8 | TBTAPWRSW | SET_V3P3 = be_TBTPA K POC_CLK
w0 2 my—TBT_A_HV_EN 11 |y En IseT_so 10 | TBTAPWRSW | SET_SO » o TBT_A_CONFI GL_BUF 16 |ca pETOUT  cA DET 18 TBT A CONFI Gl _RC "
o7 552y PM SLP S3 R L 17 |so I SET_s3 9 TBTAPV\Rsv%TsFI:;/r_ Pslssv TN e DP TBTPA.MI. CIPels C30232%U1F .. DP TBTPA M P<i> 11 |ops
G\D TR . 1 1 . 1 79 25 TR DP_TBTPA M._C N<1> C3233 1 s DP_TBTPA M._N<1> 10 |pp. 19 DP A LSX M. P<1>
. R3210 R3211 R3212 DPM.OH a7
[~[elala] o 12v: see 6K 22.BK 36, 5K 0. 22UF | 3% 5537 bPMO |20 DP A LSX M _Nel> ...
AN bel ow % 7 v 1BL A LSIX 2 LSt (1PY TBT: LSX_A R2P/P2R (P/N)
B 2010W - 2 o TBT_A_LSRX 13 | srx (1PD) : CA
2
TBTA ET. R <RV3P3> 12 17
TBTAPVWRSW | SET_S0_R « oo DP_TBTPA_HPD HPDOUT . TBT A HPD .
N N G\D_THWVPAD
TBTHV: P15V1 1TBTHV' P15V Single-fault protection P
R3213 R3214 requires two R's per HV Nfw
22.6K 22.°6K t
S5 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 R3210, R3213 TBTHV: P12V
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3211, R3214 TBTHV: P12V
. - 1 0201, i CRITI CAL
e s Thunder bol t Connector A
I HVSO/ S3  1120mA  1090mA  1170mA (12W ni ni num - 120-
Loirm PP3V3RHV_S4_ TBTAPWR F
32001 0603 NECKTW DTH= N TBTACONN 1 C
0. 01UF —— R312201 Aggtgv EV GND_VQ D=TRUE
T TBTACONN 20 RC 2 (o 18.9V) C32051
XTR a6y * NECKTW DTH=0- uZ8w 0. Olkézf
. K
I‘g;ﬁ%% e $1L o I
GND_VQO D=TRUE B!
2 - CERM 1
Beth G ) 0402 TBT Dir  DP Dir DP Dir TBT Dif 157 A RD P<O> C302 22UF For gy IBI A ReD C P<0> ¢y e
2 @ TBT_A D2R P<0> '—|o TR I'EW » TBT _A_D2R C P<0> - - NRRAA J_ - - o 32711 TBT_A R2D_C N<O> rmz v
70 2 o IBT_A_D2R N<0> C3275 1|2 SR L » TBT_A D2R C N<O> - - alalalgdldl = - - 0. 22up||'§gg‘my'
|—| ITUW GND_VO D=TRUE GND_VO D=TRUE 3 )
0. 47UFTT Cerin Xsr1 "R3294! 1R3295 TBT: RX_0 / 3"" ELZEOPO’ N GND_VOI D=TRUE | GND_VOI D=TRUE
1K 1K 'R3271
1/ 280 oow VDP- J44 470K
B2l 5 pp F-RT-TH awo o 2% ow
201, 2201 B4l 5 conml Gl M._LANEOP G
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE | B6 0 cov @ M__LANEON o 2201
B8 GNDL
0 a2 o
79 25 [T DP_TBTPA M. C P<3> C30272§U}: I—ég'zrﬁy—\ o DP_TBTPA M. P<3> P - B10 | 5 \i LANE3P M_LANEIP | B9 - - DP A LSX M. P<1> , 4
79 20 (T DP_TBTPA M. C N<3> C32'79 1112 . DP_TBTPA M. N<3> S - B12 | 5 M. LANE3N M_LANEIN 51; - - DP A LSX M. N<1> ;4
B14 oy B1.
0. 220UF | ' R8% 8537 TBT: Unused | Bio [0 OO MiLAﬁ;gig oie TBT: LSX_R2P/ P2R (P/N)
B18 ¢ M._LANE2N B17
O AUX_CHN — O
820 | 5 o v RETURN ¢, | B19
ORT GND_VQ D=TRUE
SHllpE,D PIBNS J C32(7801 h C s)
<[] fofo[o[~ 4' TBT_A D P<1> 28 79
& %FF 5|3 - o TBT_A ROD P<1> SR RITE TBT_A_R2D _C N<1> crmuo s
- - s TBT_A R2D N<1> 0 22UF 58y
s TBT_A D2RL AUXDDC P 514- 0876 =— JBL: T™X1 GND_VOI D=TRUE | GND_VOI D=TRUE
»a TBT_A D2R1_AUXDDC N - 14R§02K73
TBT: RX_1 [row
o _TBT A HPD | [
2
s _IBT A CONFIGL_RC 1 DP Source mnust pull
TBT A CONFI G2 RC C:?:Ozl%g down HPD input with
% Y greater than or equal 470k R's for ESD protection
2 \'L{CEFW' to 100K (DPv1. la) on AC-coupl ed signal s.
R3252'| |'R3251 (32941 1C3295 |'R3241 0201 B L
M M 330PF —— —L 330PF 190K L Si nk HPD range:
1/ zﬁx\? 20w 8%’;— T 18% %zow N Hogh: 2.0 - g ov
201 1 o368 845 1 o N
2l * ' z Low. 0 - 0.8V BYNG. WA TERS CLEAN. X305 SYNC. DATE=00/ 247 201
1 Thunder bolt Connector A

d} Appl e I nc.
®
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7

3V/ HV Power MJX

V3P3 nust be S4 to support
wake from Thunderbolt devices.

2122195 _PP3V3_ S5
R

19
86

» _PP3V3_S4_TBTBPWR

Nomi nal Mn Max
CRITI IV3P3  1100mA 1030mA 1200mA
33 l C3380 1 1C3381 IHVSO  890mA  830mA  930mA (assumes 15V, 12W ni ni num C3320 1
25 L§E L L ooor IHVS3  890mA  830mA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W gé.g_: ®| SI GNAL_MODEL=TBT_MX
200 —— —— 149 3 2 VDD
X5R-
oggkyéiaéﬁ“fosR- iy 2] 2 S8k o PP3V3 S4 TBTBPVR .. @D Vo DTRUE of CRLTI CAL
19 ) vap3ouT| 18 NECKS W DTH=0. C33(7|37ot h (; s) L CBL'{':IB_852(924
20 | V3PS = ,—|1 HVQENZ4- COVBO
7 w0 PPISY TBT 1 . ([ PRI A, 1B BEVR » = T BLB _DZR Nel> 0. 47UF| IR 6RT » TBT_B D2R C N<1> 7 b M e 15 TBT B o SEL am=
15. 75V Max 2w EEER) VirheeR Y/ = Qo C3376 1|2 » TBT_B_D2R C P<1> 8 |res AUXI 0 EN 24_TBTDP_AUXI O EN e
1 1 1 310 C:3385 1 1 C:3386 1 C:3311 0. 47UF I é%ﬁ‘fw")\( Ff‘n DP_PI 6 TBT_B DP_ PWRDN Yan B
C'z?’37 é 1*S3 E CRI T CAL 0. 1UF —— - 10 — 0, 1UF bP TBTPB AUXCH C N C3330 1 » DP_TBTPB_AUXCH_N 1 |
AT T gg?’/} AR ARer xslre—&é 2 2 feflxor |2 %}{ D 5 TBTPE AUXCH G P 0 17 I}‘ SR G = DP TBTPE AUXCH P Zpoe ey Ao 22 TBT B D2RL AUXDDC N - »
X5R- CERMW 2 2 %58 RN 201 402 402 7o 20CB) C3331 1 (1PD) AUXI O+ 22 TBT B D2R1 AUXDDC P o, 4
16 [ENHVU FAULT: ‘ 0. 1UF Il xsr SRy a DP TBTPB DDC DATA g DDC_DAT TBT: RX_1
o o0 05 o1 [y SA_PVIR_EN 5 |en |seT vapd 8| TBTBPWRSW | SET_V3P3 o DP_TBTPE K PDC_CLK
% 2 o> TBT_B_HV_EN 11 |y en I'seT_so[ 10 | TBTBPWRSW | SET_SO » conTBT_B_CONFI GL_BUF 16 |ca pEToUT  capeETl 18 TBT B CONFIGL RC
o7 5y PM SLP S3 R L 17 |so I SET_s3 9 TBTBPV\Rsv%TsFI:;/r_ Pslssv TN e DP TBTPB.MI. CIPels C3(1)332%U1F .. DP TBTPB M P<i> 11 |ops
oD | TR R3310'| |'R3311 1R3312 e m DP_TBIPB M_C Ne1> 3335, » DP_TBTPB_M_N<1> 10 |pp. vl 19 DP B LSX M._P<i> .
[~[elala] o 12v: see 226K 36, 5K 0. 22UF 20 DP B LSX_M_N<1>
S/ bel ow 22 8K % % oK 0201  prms_ TBT B LSTX 1 histx (1py MO RO R PAR (B
o Heow i‘éf’w « oy TBT_B_LSRX 13 | srx (1PD) : A (PN
2 ZRV3P3>
TBTB ET R < 1 17
TBTBPWRSW | SET SO R 20 ¢om DP_TBTPB_HPD HPDOUT HP TBT B HPD 32
N N GND_THVPAD
TBT%glls,o\,/l 1%5'\1/_'4'315\/ Single-fault protection P
55 6K 25 8K requires two R's per HV Nfw
'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 TI CAL BOM OPTI ON =
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3310, R3313 TBTHV: P12V
118380145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3311, R3314 TBTHV: P12V
. CRLCAL Thunder bolt Connector B
Norr nal Mn Nax FERR 135 XM 3A
I HVSO/ S3  1120mA 1090mA 1170mA (12W ni ni num - 120-
L 1YY\ 2_PP3V3RHV_S4 TBTBPWR F
0603 N DTH=0.
B TBTBCONN 1_C
0 031091__ FeEl R313201 RESK Y D= GND_VQ D=TRUE
’ T TBTBCONN 20 _RC 2 A V(0- 18. 9V) %;30310§ 1
X7R- B "
R NECK- BTH=0. Lé;;
1 C%()%% 'J:. A%E_I 1Q§:fw X5R 0\1/);|; GND_VOI D=TRUE
GND_VO D=TRUE e Y Both Cs)
2 9% CRI TI CAL
Beth G ) O%ZCERM TBT Dir  DP Dir DPDir TBT.Di' _1pT B ROD P<O> 4”303 22u1F I—m’_ﬂv‘ TBT_B_R2D C P<0> oz 7
= gn1BL B D2R P<0> o 47UF Fa = TBT B D2R C P<0> - - 1 pel & . TBT B RD k0> 3371 1)z~ TBI B RD C N<O> g »
R ‘—|C3375 2 I—mv—zm—'z B Dzeljo(\:/a'\:rzgiz GND_VO D=TRUE - - i o i 0. 22F] I—m
0. 47UFTT Cerin Xsr1 "R3394! 1R3395 TBT: RX_0 / 3”'3&2':0':0’ N GND_VOI D=TRUE | GND_VOI D=TRUE
1K 1K 'R3371
1/ 280 oow -J44 470K
A2 15 ypp F-RT-TH a0 5%
201, 2201 v M. LANEOP 20w
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE | A6 ggi:g NL*LANEONg 2201
A8 T et A
0 a2 o
79 25 [T DP_TBTPB M. C P<3> C30372§U}: I—ég'zrﬁy—\ . DP_TBTPB M. P<3> P - ALO | 5 M. LANE3P M._LANEIP | A9 - - DP B LSX M. P<1> ,, 4
o DP TBIPB M. C N8> 3379 1 » » DP_TBTPB M. N<3> -— - A2 [ 0 U anean M_LAREIN G| ALL - - DP B LSX M_N<1> ., 5
Al4 — A13
0. 22UF | 'R8% 8537 TBT: Unused | TR MiLAﬁ;gig LS TBT: LSX_R2P/ P2R (P/N)
AL8 ¢ M__LANE2N o AL7
O AUX_CHN — O
A20 o DFLE’V\R RI:_TLRNC Al9
ORT GND_VQ D=TRUE
SHPE D PIANS J (7Bot h C s)
2 C33
al=lel. ][ ]. 0. 22UF IBT B R2D C Pel> ame
@515 BB )5|3 - e »TBT B RD P<1> 75 TBT_B_R2D_C N<1> ez v
- e TBT B RoD N<i> S OF 5
s TBT B D2R1 AUXDDC P 514-0876 = B T GND_VOl D=TRUE | GND VOl D=TRUE
» e TBT B DRI _AUXDDC N - 'R3373
470K
TBT: RX_1 05%‘”
. _TBT B HPD | [
2
» IBT B CONFIGL_RC JiC3302 DP Sour ce nust ppll
2 18T B CONFI G2_RC > gi{plUF g?‘é\gt :th Ihggu:)r we;lr]al 470k R's for ESD protection
CERM t o 100K (DPv1. l1a). on AC-coupl ed signal s.
R3352!| |'R3351 (3394:| |1C3395 |'R3341 | 020 ( ) i P 9
M M 330PF —— —L 330PF 190K L Si nk HPD range:
1/ 20W 20w AT TS 189 20W N " 9
pie 2 1o¥ % High: 2.0 - 5.0V
2012|2201 0368 8551 2201 Low. O - 0.8V
: : SYNC MASTER=CLEAN X305 SYNC_DATE=00/ 247 201

Cbnnector B
"<SCH_NUM>

"<EALABEL >

Thunder bol t

d} Appl e I nc.
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2 70 68 67 66

82 7;
35 29 20 19 17 15 14 13 12 11
55 52 51 49 48 47 46 45 44

DDC Cr ossbar

Only necessary on dual -port hosts.

On singl e-port
NI

hosts alias TBTPA_DDC to TBTSNKO_DDC.

‘R3454
2. 2K
9%
1/ 20w
NE
2201

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

DP++ spec viol ation, should renove!

DP_TBTSNK1_DDC CLK am e n

=D

DP_TBTSNK1_DDC DATA D SR

DP_TBTSNKO_DDC CLK am e »

DP_TBTSNKO_DDC DATA o

- m_TBT_DDC XBAR EN L_|

SAl / SBI
SAl / SBI

EVER SEND AUXCH THROUGH CROSSBAR!
BE3VS S0 SI GNAL_MODEL=DDC_XBAR_MUX
9 1 C3480 1
R3400* —L—0.1UF 532‘}<52
100K g8 T 39%
150 - 2 cERM VE
Wby U3400
2
16 ENATS3D§:ZI’_\|0224 R3451*
CRI TI CAL 2. 2K
TBTPA DDC CLK 11 Nae QUTAL+| 20 1/ 200
TBTPA DDC_DATA 2] oural- [ 19 2,
QUTAO+| 18
outpao- | 17
14 SAl SA 15
10 | eng
TBTPB_DDC CLK 3 |1 e+ cutB1+| 8
TBTPB_DDC _DATA 4] e QuTBL-
outBo+| 8
outgo- | 2
TBT_DDC XBAR EN 12 |sg % seo 11
5 =
1: INA == QUTAO, INB == QuTBO °| &
0: INA == OUTBO, |NB == OUTAO

Second

a2 20 [Ty TBT B HV EN

TBT Port

HV Boost

TBTBST PWREN L 20
omel B9 ),
SOT563
VER 3
2[G™ skt

Enabl e

SYNC MASTER=J15 REFERENCE

SYNC DATE=11/16/201

TTILE

DDC Cr ossbar

d} Appl e I nc.
®

TR E—
<SCH_NUM>| D
<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
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| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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CRI TI CAL

SS&%?Z% Dl

F- RT- S|

F

PaEe
1YY Y L2

= PCl Eg AP_R2D Pl

C3531

P 1| E_AP. D P

13 77

0. 6NH+/ - 0. 1NH- 0. 85A
0201

L3571
LYYz

P
10% | | 16V 0402 X7R CERM
PLACE NEAR=J3501 5 2 54WM

C3530

11120 JUEPOE AP R2D C N
16V 0402 X7R- CERM

E_AP_R2D PI _N

Fl _EVENT

a1 42 72

0. 6NH+/ - 0. 1NH- 0. 85A
0201

NOSTUFF  'OM T_TABLE
1C3572
JLUF

- CERM

fiﬁm

10% |
PLACE NEAR-J3501 4 2 54WM

NOSTUFF
1 C3573

L 3 gyl 3T_TABL E
2

w2z PCILE_AP_R2D P
PCl E_AP_R2D N

T
T itk

/ 0. 1NH-O 85A
7

NOSTUFF

77 7

o

CERM

L3574

C%g]}llgi-/ 0. 1NH-O 85A

Q. O\/I T_TABL

—|— %%W NOSTUF

IH—

N

77 72

D2R Al _P

E

D2R_PI

77 72

72 PCLE _CLKIOOM AP_CONN_N

72 PCLE _CLKIOOM AP_CONN P

1YY Y L4 PCIE CLKIOOM AP_N

) e 77

2(YYY L3 PCIE CLKIOOM AP_P

PLACE NEAR=)3501 7 2 54MM

PCl E WAKE L

oo 12 36 72 77

Yany FEed

BLUETOOTH

66 65 47 46 43 43 40 39 33 20 _PP3V3_S4
BRDEE

2 USB BT CONN N

[1ees 44 94 29

PP3V3 S3RS4_ BT F

[000000][[000000000000 |

51651016 |

43 46 47 65 66

8 £}

L3505
RENR—
AE'%?-EV ll 322 (YYY ™ PP3v3 s4
o UFFERR. 120 OHM 1. 5A
8

402

2 CERIGFE NEAR 33501 18 2 Sam

D0

PART NUMBER DESCRI PTI ON

REFERENCE DES CRI Tl CAL BOM OPTI ON

117S0201 RES, 00HM 020

1 L35[0, L3571, L3573, LB574

1

5550367

L3504
FERR- 120- OHM 3A

1A PEAK

2 42 PP3 V3 WL

1RRLe

LYYz

0. 1#30/—

0603

C3521 1

_PP3V3 W.AN F 34 47
ok

PLACE NEAR J3501 1 2 54MW 2| PLACE NEAR 13501 1 2 54Mv
: Ry 2 a6y
3.3V TI WLAN Swi tch
Par t TPS22924C
Type Load Switch =
R(on) 18.5 nGChm Typ
@2.5Vv 25. 8 nChm Max W.AN_SW TI
CURRENT SENSE ngzsz?;%
o8 @_ﬁjﬁf\@%ﬁw N oF N PP3V3_S5 -
- o e yor vt TuRyBRRY
QLTAGE=3. 3V ORI TI CAL
Max Current = 2A (85C) . o] PM_W AN EN@ 34 41 67
3
3.3V SIL WLAN Switch
Par t SLGGAP1443V PP3V3 S5 RUBUBRBD
Type Load Switch VLAN_SW S| L
R(on) 17 mChm Typ VDD
@2.5Vv 19 nChm Max U3s51
SLGEAP1443V
PM W.AN_CAP 7 |cap TOFN 3
V\LAN_CS:\éVSSé% i o a5 PM W.AN EN 2 |y CRITICAL | 5 PP3V3 WAN R 4 4
4700P G\D

= L osoaias

NO_XNET_CONNECTI ON=TRUE
510

D\%ZDZLFM
DFN1006H4- 3
SYM VER 2

C3510

1

o » USB BT CONN P - f— %&UF
cC 2 61 °R 1|G
1 lv+ w5
2 |y U3s510 ™ 4 Ne USB_BT_WAKEN =
Pl 3USTBQ1F(’J\‘2EZLE Supervi sor & CLKREQ # | sol ation
o+ 7 USB_BT_P s |1R3512
CRITICAL T USB BT N G v $ 16K Delay = 130 ms +/ - 20%
20W
72 69 67 a1 38 21 12 PM SLP. L 10lsm fo 2 SR | 5261 PP3V3_WAN F s 4 PP3V3_S5 o  uisisiezpew
GN\D
SI GNAL_MODEL=MQJO_MUX_USBONLY © = R3553 1R3554 7 CRITICAL
100K 32K N 13540
1% 6w } Aew U3540 ? AUF
i SEL | QUTPUT A st SLGAAPO41V S 18
L USB_BT_VAKE P3VBW AN VMN__ . 1o 05
H USB_BT 1
2 AP_RESET_CONN_L B
MR |3 AP_RESET L
EN| 6 PM W.AN EN 34 a1
2 AP_CLKREQ Q L .

'R3555

100K

%16W
SLF

NOTE: Stuff non-zero value for

R3557 to see which end is driving | ow

am

67

11 18

SYNC _DATE=01/15/2014

ISYNC MASTER=CLEAN X305
X87 CONNECTOR

d} Appl e I nc.
®
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FOR DESENSE | MPROVEMENT

OOB I sol ati on
C3722 iC3723 _i?724 PP3V3_SOSW SSD
2 2
BYPASS—U3710::5 mm
T%@y R - ], e
?S}UF
PLACE_NEAR=J3700. 1: 3mm = I %36, CERM
CEI3T7I (%L CRI TI CAL 1
FERR- 26- OFM 6A TGRS ol SMC OoBL R2D L .
72 70 40 2 PP3V3 SOSW SSD FLT 4(53310 ] @
a e 1
1C3702 VOLTAGE=3. 3V e
a R700" ] ¢
& T AL ook ="
. NEAR=L3700. 1: 1nm 1/ 2
'8 B, epwlEiBEEGEYE PROVS SO
F- RT- SM
GND*VC'? SGND vao BYPASS=U3711: : 5
210 =z SMC OOB1 R2D CONN L Q71
3]y olst SMC_OOB1 D2R CONN L ‘fé%
4 ] X5R- SERM
50 Sl SSD POIE SEL L [ =
615 ol SSD_DEVSLP am
wppBEEEGEE _PP3V3 SO 715 ol48 SMC PWRFALL WARN L g
23 89 49 %5 47 4o a3 44 SSD RESET CONN L 8 o o 47 SSD PWR FET EN 5 06 a1
SD_MEG RSVD 9o ] ™=
PCIE SSD R2D C N<3> C3710 1 %%m ST=TRUE 105 546
0. 22U s PCIE _SSD R2D N<3> | [rrueil [ 5 o [451rel POIE SSD D2R Ne3> oy siivs
s s P< 711 1 D VO D=TRUE s PCLE_SSD R2D P<3>| trel2 | J Sl4471 PCl E_SSD_D2R _P<3> s 701*
0. 22Ul - - CERM 0207 Bl o oD 100K =
s PCIE_SSD R2D C N<2> C3712 1 |2 GND VOl D=TRUE s PCLE SSD R2D N<2>| Trruetd | 5 ([427rug PCIE SSD D2R N<2> oo 200
22U [ 207 O SVXOSERM 020 . PCIE_SSD ReD P<2> [ lrels [ o l4ltreg PCIE SSD D2R P<2>  rganvs zg’%
PCl E SSD R2D C P<2> C3713 1 %%W 165 540
0. 22U L
e Lk S 1w Gy (3714 I%Ugl%%m 1o ol
0. 22U - s PCIE _SSD R2D N<1>| [rrueis [ J 138t POIE SSD D2R Nel>  eomysiiss
s PCIE SSD R2D C P<1> C3715 1 o g s POLE SSD R2D P<1>][ lrrete | 5 (1377rel POIE SSD D2R P<1> s
0. 22U 0% 6. 3V X6S- CERM 0201 20 o 36
PCI E_SSD R2D_C N<0> C3716 1 |2 GND VO D=TRUE s PCLE SSD R2D N<O>| Trrue2i | 5 ([357rug PCIE SSD D2R N<O> oo
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N - o clh ., [ s 3970 Cs%g 03 7F4 1 C3975 [ c3914 [: c3o1s PLACE_ NEAR-UB900. ML3: 4MM
DDR_VDDI O . .
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- - DEBUG
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R4890 (\:]RA glcaAL
— 1 2
= 1
NCX¥—— 2 %
72 TPAD_SPI_MOSI QO H—XNC_ L s L NOSTUFF 336w o o5 7 40 10 5 49 33 31 20 _PPBV3_S4 %2
4+ 72 TIPAD_SPI _M SO 5[, 0 mre 05 2 a3 a2 b s _PP3V42 G3H | ~
TPAD SPI_SCLK 712 o2 o RA891 o s0 s v 43 330 38 o D
nen Sl TPAD SPI_BUS EN ., ., —= 5
2n TPAD SPI_INT_L o[ 5 1o TPAD NCA 1 2 29
66 65 47 46 43 42 a0 39 34 20 _PP3V3_S4 723 1 2C | OXP_SDA 111 50 5% 72 30 _W5_KBD1 28
J o 40 434938 3 29 ey= S T O SoL = gc 2 1 OXP2 I NT L o NOSTUFF i 2 e KBD2 27 g
26|
R4893! 76 72 12 USB_TPAD N 15| 5O USE TPAD P L L 72 30 _W5_KBD3 2o
100K 17| 5 O ® = PLACE_NEAR=CA4809. 1: 2M - 72 30 WB_KBD4 o
K 0~ [18 PP3V3_S4 %0 24 29 40 42 43 40 47 o5 24
1/ 28 19] 5 0755 BUBPVEB R4809 72 30 B &SDS 5o
2t e on o SMEENE S VAKE L 2o T2 TPAD_NC3 O 2 TPAD_VB R emor = B B00 2o
R4808 " IPAD ACTUATOR THRMIRIP L 25 _8 ot ﬂ;’ﬁgsvgﬁ ENS3 S | 04"052{85': 156w 7 2 W5_KBDB 2o
- SMC_ACTUATOR EN L 2 SMC_ACTUATOR EN R L 0 OTos T2 GD ACTUATOR TooPE>  ofo1 12 0 _\WB_KBD9 29 J
e oeet 12 5 GND_ACTUATOR 29[ J 0 1 s - 12 59 _W5_KBD10 19 3
o 22 ¢ a &g 12 50 _WB_KBD11 18 5
72 4342 21 SMC_LI D NCX%—OE 7 e XV\A.SO]_ PLACE NEAR=J4801. 26: 2MM R41§14 72 50 V\V\g ﬁggig 1; o ——
72 70 46 s PPVI N TPAD 5 OT56 Bl N SeeTPAD b L VG KBDIS C 1 4d3, mw o
C%(?O 1 6% [T 1PLACE7NEAR—J4801: 3W —/\{\%\/_l 72 39 mg ﬁggig o 5 o
39 O 1 72
ﬁgz alSotie Y ot 2 \6_KBD16_NU E
0 e e MG R 8 g Ragis [ veigon 45
= PLACE_NEAR=14801. 35: 5 FERR- h% % 1. 5A s VB KBDIGN 1 2 |\ KBDL9 19 g
C‘1180(3% - L 04806 04807 PPeY S4 TPAD F o 2 (YYY11 PPV S4 56 51 61 60 67 68 60 70 72 L 12 55 WE_KBD20 EDY
. T - ° — — 0402-LF 402 22 30 _WB_KBD21 8
SMC Manual Reset & I|sol ation ey 58 2 ﬁﬁ ﬁ i R TERES 2 R ruglo - ve koD T
LEFT SHI FT, OPTION & CONTROL KEYS COMVBI NED W TH POWER BUTTON CAUSE SMC RESET# ASSERTI ON. 06 % e 7230 W5 _KBD23 2 o
Keys ANDed with PSoC power to isolate when PSoC is not powered. 72 30 _GND _ACTUATOR (]:—égg 72 42 a1 39 SMC ONOFF L 1 2 - W5 KBD ONOFF| L 5 o C
No | PD on CE input pin PP3V3_S4 (synbol error). PLACE_NEAR=J4813. 5: 5MVl 5% o
o6 50 44 43 42 43 39 28 20 10 PP3VA2_GB3H 04810 12}4’ s W6 LEFT SHIFT KBO 3 1
BRBHY -1 \7) 230 WB_LEFT_OPTION_KBD 2
BYPASS=W4850. 1(%&385 m 1 CE I 12 30 \W5_CONTROL_KBD 1o
0.1UF 31~
% O
2 X7R Léa\\a)Z =
VoD 402

— F-RT- SM

u4850 = FF14A- 30C- R11DL- B- JH
SLGAAP4103
TQFN
iyl PPAVE SA see 1> weawnggnyy PPV S4 BYPASS=U4830. B4: E2: MM preass-uisco RIFERZIRPO Sn e
r 1|9 WS LEFT SHIFT _KEY ., 20 34 38 40 43 43 46 47 65 60
72 39 LEFT_SHI FT_KBD IN 1 R WARNB
’ e FO o s ve (E-ficilcAlE w R4A831" R4830 04830 9418&;”:1 1 GAB32 | ]
72 30 LEFT. TI KBD 2|IN 2 —D_- 10}05 o(J%OK @l é‘/ 0°§R/
our 37 WS CONTROL_KEY 0 %
72 39 KBD 3lIN3 * 2 i’ %éM 51t XOR 61 XoR 1 1 1 1 1 1 1 1
) 201, 2201 g8 R4802'| R4801'| R4852'| R4853'| R4854'| R4855'| R4856'| R4857
6 e AL Rer L >5> 10K 10K 10K 10K 10K 10K 10K 10K
LL YT ALLE SMe = oD +2 = w830 = 1/ 2%‘@ 1/ 2%‘@ 1/ 2%‘@ 1/ 2%‘@ 1/ 2%‘@ 1/ zﬁé‘} 1/ 2?\4@7 1/2
Ty PCAL6416A 201, 201, 201, 201, 201, 201, 201, 201,
o E— e 1OXP2 INT L AN+ vrecA P00l AL 1200 W5 KBDS
) - Po_1| & 12 20 W5_KBD6
ADDR Po_2[ Bl 7 50 W5 KBD7
23 12C | OXP A5 | scL Po 3l CL 30 W5_KBD9
= 22 12C | OXP_SDA A4 | spa po_4| @ 25 WB_KBDI12
D1 72 39
| OXP2_RESET L 22| peser Po_st—= :V\V“g ESB% B
| O EXPANDER / KEYBOARD | NTERFACE N YT
E3 ... WS KBDI19
(0]
;:1 2B KBOLD PP3V3_S4 20 36 3 49 43 40 46 47 65 co
NOSTUFF P1_2| D8 1 W5 KBD14 [
waw gy gy CLOVI G4 PASS5p20. Ba: E2: 2WM (AB34 P13[E5 -2 V5 KBDI3
BYPASS=U4820. B4: E2: 5MM BYPASS=U4820. B3! €32 0.01 0/ o PL4t D} 7200 WS KBDIL R4858'| R4859'| R4860'| R4861'| R48621
p1_s| D5
R48120JK1 1I:I.?(‘)1'08K20 04820 04821 04822 o Sé [ 1/1205 1/1205" 1/1205" 1/1205" 1/120I°§
9] (o7}
5% S0 3|3 st Y, wor 2 PL7 201, 201, 201, 201, 201,
202 L3 402 88 ] WS CONTROL_KEY
1 1 =3 w 39
R4822 R4823 uwas20 W5 LEFT _OPTI ON _KEY e
= WS LEFT_SHI FT_KEY .,
1 2§/F 1 2§/F PCAL6416A 31180597 :
2 2 IOXP1 INT L A N+ vFBA  Po_o| AL WS KBD23 £, 22 (Wite: 0x42 Read: 0x43)
85 Po_1| B V6 KBD2 LE
ADDR po_2| BL W5_KBDI1 L
220 1 2C 1 OXP_SCL A5 | 5o Po_3[ CL 5 KBD3
220 1 2C | OXP_SDA A4 | spa po_4] 22 WE_KBDA 30 72
Po_s DL W5_KBD20 57
| OXP1_RESET_L A2 reser P o[EL W6 KBDP2 o
Po_7| D2 W6 KBD21 w0 7 WS KBDL5 C .,
p1 o E3 TP_1 OXP1_0
p1_ 1| E4 TP 1 OXP1 1 840 | p|s A
NOSTUFF p1 2| B8 TP | OXP1 2 DVN32D2LFB4 SYNC_MASTER=CLEAN X305 _PEG SYNC _DATE=02/ 18/ 2014
4824 1 P13 E5 TP | OXP1 3 NCSTUFF DFNLOOGH:- 3 pr——— —
0. 01y - p1 4| DL TP | OXP1_4 R4A824 SMVER KEYBOARD/ TRACKPAD (1 OF 2)
xsr Y 2 P1_s| 05 | OXP1_DEBUG 2 SMC ONOFE L 54 41 42 72 TYITT NOVEER
6561 P1_6| KBD16N w o e SI7 Appl e | nc <SCH_NUM>
g p1 7|4 1 OXP1_LED DRV . ) =
L <E4LABEL>
o R4§0%0K1 NOTI CE OF PROPRI ETARY PROPERTY:
31130597 %% TEE:I I\lérOQMA IPCN gg\Tr\EAbl%lERPEEREI N IS THE
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X249 BOOST UVP TRI P

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

X249: BOOST

TPAD BOOST UVP REF

%1%W

PLACE NEAR L4960 3 SMM

RA964 X249: BOOST

+ VOUT TPAD BOOST DIV 2 \Q A2TPAD BQOST
VYW

iew
) ] 505" x249: B
Final Filter RC TBDngleé )

PLACE NEAR L4960 3 SMM

Trip set at

T

13. 5V (divi der

X249: BOOST
1 011%90 X249: BOOST
. . 'R4968
X249: BOOST —; 2§g oK
CRI Tl CAL 4 AT
. U4960 1 X249: BOOST 02"
2 LMW331 - R4969
VOCI_SC70- 5 0
4> TPAD BOOST UVPTRIP_L szl X249 _BOOST_UVPTRIP_L gy o
G\D,
B+ 27 xe49: BOOST Y
R4967
, 10M
5%
178w
“’{Za?
set for 1.45V)

Keyboard Backl i ght Connect or

72 63 _KBDBKLT RETURN

51650899
CRI Tl CAL

J4915
AAD7A- S010- VAL
F ST sm

72 63 _KBDBKLT_RETURN2

72 63 _PPVOUT SO KBDBKLT

117
LLEL
664
(POO
CCH
S

X249 Boost Vol t age Sense

XWA960
sm

o5 PP28V_TPAD QUT : 57, 2VOUT_TPAD_BOOST_XW

'R4966
84 5K

' R4965
10 2k

i

dVOUT _TPAD BOOST DIV 4

ISYNC MASTER=CLEAN X305

SYNC _DATE=05/ 30/ 2014
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8

NOTE Unused pins have "SMC Pxx" nanes Unused
pins designed as outputs can be left floating
those designated as inputs require pull ups
L5001
575 50 4 43 42 39 33 35 19 PPBVA2 GBH 30-OHM 1. 7A
o 1 2 PP3V3 S5 S VDDA
0402 — =
C5002 1 Ji C5003 (1 C5004 |1 C5005 JiCEOOG OM T_TABLE VO-TAG=S: 3V C5001
1}2{';7):: giz'l).UF p— gi4./'®I.UF f— gi4./'®I.UF gi4./'®I.UF 11R’\?002 U5000 -9, UF
850 z —F E5ER |2 R |2 § oiCERM—F 836 M 750w LMAFSXAH5BB 72 ERI XSR
l 2201 BGA
iR . (2 &F 2)
= l L resnm SMC RESET L | g Gl0drsT SWOLK/ TCK] zg g% $S<B 02 50 72
SVDI O TS| 42 50 72
__1 CE}OU(F):7 B CE/J.OU(F)ZS __1 CE}OU(F):Q 72 22 saq@ry— W El_EVENT L (D) gy BLL|PKA/RTCCLK  SWO TDO ALL SMC TDO ..
U5000 fo7 forr Pt [SMC_WAKE T Nigdnaxes 0 | BL0 SMC_TDL ..
LMIFSXAHSBB z é%&aCERM—F E3B.0ER |2 g5y e NCxMh B
o LPC AD<0> B13 |l pooano (1 B Al Noo|_E2 SMC_CPUPKG VSENSE s y K32K MLO MpEane
1 1oqay LPC_AD<1> et /13 | Pc0AD1 AN EL o SMC_CPUPKG | SENSE am = L - T
77 18 LPC AD<2> ci2lipcoase OM T_TABLE Al no2| F2 - SMC TPAD | SENSE am = = NCx——X0sC1 o
7 5@y LPC AD<3> =211 [ PcoaDs A no3|_FL SMC DCI N VSENSE o SMC EXTAL a2 |esoo v
77 10 LPC CLK33M SMC - 12 |l PCOCLK Al No4| B3 SMC _DCI N | SENSE pr— 2
_— LPC FRAME L D12l POOFRANE® Al NOS|_A3 SMC_PBUS_VSENSE - 2 SMC XTAL GI3 |osc1 VREFA+ gf .| PP3V3_S5_AVREF SMC
2 [y SMC_LRESET L o CL3|LPooRESET* Al Nos| B4 SMC_SSD_| SENSE b K12 [vsar VREFA- XWp000
s LPC_SERI RO @ H13'l| pCOSERI RQ Al NO7LA4 SMC_CHGR BMON_| SENSE 43 a5 a7 a6 a5 42 | 3 GND _QMC AVSSl 2 1
2 o PM CLKRUN L o @—CLIL PCOCLKRUN® Al Nog|_B5 SMC _CPU HI | SENSE 43 a5 o7 oo [E3 T A M
20 12 ry—LPC_PVRDWN_ L - P13 PCOPD ANOSLAS o,  SMO OTHER3V3 HI I SENSE =~ s ss E6
u oo SMC _RUNTI ME_SCI _L F12L Pooscl * Al N10|_B6 P1V. M | SENSE 43 46 ES AL
1 m SMC WAKE SCI L - B12 |pks Al N11|_A6 SMC _CPUDDR | SENSE 43 a7 =) <
AlNL2| C1 - SMC LCDPANEL | SENSE am s v F10 | | vop Do
w172 7108 a8 40 7@y OVBUS SMC 0 SO SCL (0 qug El0fi2c0sCL Al NL3[ 2 SMC_OTHERSV_HI _| SENSE 43 a5 37 =3
o172 71 60 40 41 7@y OVBUS SMC O _SO_SDA () g DI31i2c0SDA AN BL o, 0 SMC CPUIMINISENSE =~~~ amgase J9 =) 1C5020 |1 C5021
81 48 AAML“_WI 2c1sCL Al NL5| B2 - NC SMC ADC15 am = J10 5 p— 0‘0/01UF pu— 10L6|F
o1 48 41Ty SMBUS _SMC 1_SO0_SDA (D) gy 211 2C1SDA Al N16| G2 - NC SMC ADC16 am = Ho 2 i(ggcaw 2 é‘\ﬁ
o zassog@y SVBUS SMC 2 S3 SCL (o  qug Mli2cesa ANTLC o, 0 SMC LCDBKLT ISENSE =~~~ amaw PP1V2 S5 SNVC VDDC e &\ 55 0201
o172 4s 0@y OMBUS SMC 2 S3 SDA (o g MBli2c2sDA Al N1g|_HL - NC SMC ADC18 a3 ’ | - WRHET 72 6 I8
a1 as@%m_“_wl 2C3scL Al NLO| H2 SMC PCH CORE | SENSE 43 a6 JiCBOl3 1C5014 |1 C5015 |t C5016 [t C5017 MCE‘%A@E‘I%V ’ k13 | | vbbc Ji1
o s @y NC SMBUS SMC 3 SDA (D) gy 8 I 2C35DA Al N20|_B7 - SMC S2 | SENSE am s 47 UE UE —L— Ur —— = UFE D6 K11
ooy NG SMBUS SMC 4 ASE_SCL () g N|i2cascL ANU AT e SMC TPAD VSENSE . o = oé,ﬂ - 0:’&’» == Qo oo
gy NC SVBUS SNC 4 ASE SDA (o)  qug Mliocasoa A2 B8 g SMC_X87_1 SENSE am e —F ERWXSR |2 CERWXSR |2 CERWXSR |2 CERW XSR —F ERF X5R 1
w172 57 56 aag@ry—OVBUS SMC S5 G8 SCL (0 gy Mli2cssOL AN23 A8 g SMC TBT | SENSE am @ e | =
81 72 57 56 aaMﬁxﬂ_ﬁ_’\sl 2C5SDA J_
@[ K2 g CPU_PROCHOT _L e e o7 =
40 SMC _FAN O_CTL &= 11 PVB/ FANOPVWD co+ KL SMC _VCCI O CPU DI V2 ,,
40 SMC FAN O TACH - 113 [PM7/ FANOTACHO ci-| L2 SMC S5 PWRGD VIN .,
4 SMC FAN 1_CTL o Cl1 |pro/ FANOPWML PCs/ C1+ L1 - SPI _DESCRI PTOR OVERRI DE_L oo 0 ’
s SMC _FAN 1_TACH P12 |Pk7/ FANOTACHL  T3CCPL/ PIS/ C2-| C5 g CPU CATERR L 675
 o—SMC_TOPBLK_SWP_L e |PN2/ FANOPWR  T3CCPO/ P4/ G2+ D5 g CPU_THRMIRI P_3V3 % JiQG’FOlO A C“\;’Qllji%é)lz
TP SMC MPMb_LED CHG o D10 pNg/ FANOTACH2 % = 10% %,
SSI 0CLK/ PA2| M2 P E 42 61 67 —F jg 2 %E{ —F 2 E{
63 SMC_SYS_KBDLED L11 [pNa/ FANOPWB SSI OFSS/ PA3| - PM_DSW PWRGD oo 2 72 7 o
@D SMC_ACTUATOR DI SABLE_L — N12 |oNs/ FANOTACHS SSI ORX/ PA4l L4 - SMC _DELAYED PWRGD OO 10 29 % 42 J_
13, NC_SYS_TDM ONEW RE NLL pNs/ FANOPVVG SSIOTX/ PAS| NL SMC _PROCHOT oo =
56, SYS ONEW RE ML pN7/ FANOTACHA
» D NC HI SI DE | SENSE_OC - J4 |PH2/ FANOPWG ULRX/ Bo| _F11 SMC _DEBUGPRT_RX_ L 38 42 76
o @m—SMC_PCH SUSACK L - J2 |pH3/ FANOTACHS u1Tx PB1|_E11l SMC_DEBUGPRT_TX L 38 42 76
ToccPo/ Pe6|F4 - NC SMC SYS_LED oo
2@ CPU PECI _R -~ A |PECI ORX Toccry/ Pe7|_F3 @=p—( D NC SYS GFX THROTTLE L aD
w2 SMC PECI L - 6 |PECI 0TX
ssI 1RX/ PFo| M - SPI_SMC M SO T so 77
a2 Bl L_BUTT: L ML3 [pPO/ | RQL16 SSI1TX/ PF1| N9 - SPI _SMC_MOSI oo 0 77
» D SMC DP_HPD L - L12 |pp1/1 RQL17 ssi1cLK PRl L10 g SPI _SMC CLK o o 77
72 4 0 2 [y SMC PME S4 WAKE L -0 lPP2/ 1 RQLLB Ssi1Fss/ PR3 K10 g SPI_SMC CS L o w0
43 42 28 20 SMC_PME_S4_DARK L - 212 |PP3/ 1 RQLLY PFA| LS g S5_PWRGD am e o
o 12 ¢} SMC_S4_WAKESRC EN * J13 |PPa/ | RQL20 prs| K9 - PM PCH SYS PWROK 2 18 19 72 77
NCYE2PPS/ | RQL21
rompoMC ACTUATORENL 5  D8lepe/IRQL22 wroccro/ Peal K7 SMC _DEBUGPRT EN L S
72 43 42 3 [Ty SMC L1 D - K6 PP7/1 RQL23 WOCCPL/ PGBl L7 e NC SYS GEX OVERTEMP ~ am«
soD—SMS PCH SUSWARN L~~~ o  D4ipqo/iRoi24 Wr2ccPo/ PHo|_K3 - ALL_SYS_PWRGD (O 16 19 58 67 72
o —SMB_INT_L - E4 IpQ1/ | RQL25 Wr2CcP1/ PHI| K4 g, SMC_THRMIRI P oo 2
s my—oME BC ACOK 0000000 g FSIpQiRAI26
2 9y G3_POWERON L - N5 |pQs/ | RQL27 WI'3CCPO/ PH4| I3 - PM PWRBTN L oo 2 18 77
72022y PM SLP_S3 L - IPQi/ 1 RQL28 Wr3ccPL/ PHSL HA g () PM SYSRST L o 12 10 72 77
72 69 67 38 3 21 12 [TRy—EM SLP_S4 L - |Pe5/ 1| RQL29 WI4CCPo/ PHe|_H3 NC MEM EVENT L 13
oM SLP S5 L - IPQe/ | RQL30 WiacCPL/PHTL & g  SMC ADAPTEREN ‘e«
72 12 33 [T SMC ONOFF L - L6 |pq7/ 1 RQL31
T100P0/ PIO|_C9 SMC OOB1_D2R L B
- —SMC RX L -3 JURX TiCCPL/ PILLBO g SMC OOB1 R2D L oD
w2 @m—SMC TX L o {uoTx T20CP0/ PI2| A9 g NC IR RX_OUT RC am
T2ccP1/ PI3L S8 SMC _TPAD BOOST_ DI SABLE L 43 5
% ¢ SMC_PWRFAI L_WARN L - E13|Ussonm - . —
o7 34 (T} PM W AN EN - E12 |usBODP WrsccP1/ PMv|_H10 - PM BATLOW L [Ty 12 20 42
NOTE SMS Interrupt can be active high or low rename net accordingly
If SMB interrupt is not used pull up to SMCrail
W05 SYNC DATE=01/ 15/ 2014
SMC
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SMC Reset "Button", Supervisor & AVREF Supply

R5127
PP3V42 G3H 1 2 PP3V42 G3H SMC SPVSR
5% 105127 M N RECK WOTHEO 1 mm
1/ 16W VOLTAGE=3 42V
i 512 'R5100
— 20% 100K
[\%
2 X5R 5%
35 NO STUFF if2ow
50 44 43 42 41 39 38 35 19 5201
BREEHER
Mac Mni: 5V Cf) ™
Mobi | es: 3. 42V 0. 47UF V+ VIN
o3P U5110
CERM 2GR VREF- 3. 3V- VDET- 3. 0V
DFN
2 [TRy—SMC TPAD RST L SgMRL*  (1PUSN0903049 RESET*|y> ¢ SMC RESET L gy a1 50 57 72
F L 7
72 42 41 50 [TR)—SMC ONCF MR2* “MCR' oL PP3V3 S5 AVREF SMC 41 72
SMC_MANUAL RST L o 4 |DELAY REFQUT| 8 M N RECK WOTHEO 1 mm
VOLTAGE S 3V
au ao o
R5101 101 : N >
0 cs10d c5125 | |+ c5126
% 10% 10uF —— —— 0. 01UF
i xoR i 2 T T A%
, 603 °R G501 Sin 2 2 38k cerm
SI LK_PART=SMC_RST 603 201
PLACE_S| DE=BOTTOM G\D_SMC_AVSS R -

MR1* and MR2* nust both be |ow to cause manual reset.
Used on nobiles to support SMC reset via keyboard.

NOTE: Internal pull-ups are to VIN, not V+.

Debug Power "Buttons"

o SVC ONOFF L

[Ty 30 4 42 72
am T am T
1 1
R5116 R5115
PLACE S| DE=TGP 0 0 PLACE SI DE=BOTTOM
9% 9%
1/ 10W 1/ 10w
MF LF MF LF
603 , , 603

SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN

MN LINE WDTH=0 4 nm
M N NECK WDTH=0 1 mm
VOLTAGE=0V

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

- 'R5197
SMC Crystal Circuit 120K
Poow
5
R5110 1 SMC VOOl O CPU DI V2
a1 _SMC_XTAL 12 49K SMC_XTAL_R
1% CRITI CAL 'R5196
1’269‘” Y5110 100K
01 3.2X2. 5M\ SM- 1 }?&ZOW
12. 000MZ- 30PPM 10PF- 85C i
a1 _SMC_EXTAL 1: : 3 5201
2|4 =
1C5110 §4 105111
L 15PF L 15pF
T % - 3%
CERM CERM
0201 0201

|||—-

SMC USB CLOCK REQUI RE THESE CRYSTAL VALUES: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 MHZ

75 58 41 6 CBI)- CPU PROCHOT L

o Tulo

77 14 (OOT} PM THRMIRI P L R

R5112
M PM CLK32K_SUSCLK R 1A%% 2 swvC akazk "
T ¥ %6 56 50 44 43 42 41 39 38 35 10 _PP3V42 G3H
1/ 20W 72 70 67 65 57
WF
0:
‘N 67 66 65 47 46 43 49 39 34 20 _ PP3V3 S4
EE R K
43 a1 28 20 _SMC PME S4 DARK L R5169 100K 1 2
72 a2 41 39 _SMC_ONOFF L R5170 10K 1 o S% w201
41 _G3 PONERON L R5172 10K 1 p % w201
72 43 41 39 _SMC LI D R5171 100K , 5% Maow M 201
2 m CPU_THRMIRI P_3V3 » S LD T et
CRI TI CAL 4 _SMC RX L R5174 100K . S 5% wzow W 201
158 ¥ PM THRMTRI P B L 76 a1 35 _SMC_DEBUGPRT TX L R5175 20K 1 , 5% V20w M 201
M\/BT3984LP- 7 L - 76 a1 3 _SMC_DEBUGPRT_RX_L R5176 20K , % weow w201
DFNLO0G-3 R5158 72 50 41 _SMC_TMS R5177 10K , 5% 12w w201
2 13- 3K, bM THRMIRI P L s _SMC TDO R5178 10K . , o% wzow W 201
Vv yan RS 1 _SMC TDI R5179 10K 1 S 5% wow w201
= 170w 72 50 a1 _SMC TCK R5180 10K . p 5% 12w w201
261 a1 _SMC BIL BUTTON L R5181 10K 1 o S% w201
57 56 43 41 _SMC BC ACOK R5187 470K 1 o % Mw w201
4 _SMC S5 PWRGD VI N R5192 100K 1 p 5% 120w W 201
a1 _SMB INT L R5193 10K 1 p % ueow w201
42 a1 _CPU THRMIRI P_3V3 R5194 100K 1 o 5% Mzow M 201 )
11 10 _SPI_DESCRI PTOR OVERRI DE L nesmier R5195 10K 1 , 5% V20w M 201
5% 1/ 20W M 201
42 21 _SMC_THRMIRI P R5186 10K 1 2
5% 1/ 20W M 201
41 30 29 19 _SMC DELAYED PWRGD R5191 100K 1 2
67 61 41 _SMC PM G2 EN R5198 100K , 5% 120W W 201
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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  paiN S5 VSENSE N L
P-CH e s PBUSVSENS EN L
Enabl es PBUS VSense
di vi der when in SO. R5402*
5|G PMSLP S3 R L 2 N 100K
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1|s
=y 11?2553 o CABEIN VETEE g P- CHANNEL SMC_PBUS VSENSE oo —
R5411" J_ VL | R5405" !
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wyaflBYY Y- s
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EDP CURRENT: 5A

SSD CURRENT SENSE

71 70!

NO_XNET_CONNECTI ON=TRUE
SENSOR_NONPROD: Y

CPU PKG Load

Side Current Sense / Filter

52 59 [T)-CBUR L SNS3 N

NO_XNET_CONNECTI ON=TRUE 0 5%
1/ 16W

NO_XNET_CONNECTI ON=TRUE

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

PLACE NEAR=R7310 3 s 9505
CPUVR | SNS1 P 15' 23Kz
82 59 E
paBEREERRT P S0 v
M
1 cs558 402 33 20 20 §8 1% 18 98 97 9897 _PP3V3 SO SE NONJ r Y
SENSOR_ NONBREDIS 48 47 46 42 3 3% PLACE_NEAR=US550. 5: 3MM
0 1 PLACE NEAR=R7320 3 5MM R5508 = 1 C555
fov
2 o . VR | S P L 5.23K, NO_XNET_CONNECT| ON=TRUE 0. TUF
02 82 59 [ R S22 &~ AAAN,~—4 209
0 5% 2 39% cerm
U5540 L | HDC v aew SENSOR_NCNPROD: Y 0462
N s OPA333DCKG4 - SMC ADCB SENSOR_NONPROD: Y 402 SENSOR_NONPROD: Y CRI TI CAL
N \74>\9°7°'5 D - PLACE NEAR-RT330 3 SMM R5500 R5503 U5550 - SENSOR NOWPRCD: ¥
4 53K 3
4 1SN S50 Lo - o SV e CPUVR | SNS3 P 123K wlewrisse 1 357K, | RP s CPA333DCKGA -
. v 52 59 [T 9 CPUVR | SUM 1+ scro s R5506
N 2 Y 1 NO_XNET_CONNECT! TRE [ ow 146w \7}\ 4 CPUVR | SUM | OUT L 453K,
) _— GAIN: 165. 56X 201 C5540 » e LF N
82 | SNS S 0 220r PLACE_NEAR=US000. B4: SMM o SENSOR_NONPROD: Y o s \Y 120w
PLACE_NEAR=U5000. B4: 7MM o PLACE NEAR=R7310 4 S5MM R55§37K0 R35§7OK7 2 a0 1 C5501
0201 52 50 [T)-CBWR I SNSL N A 2 CPUVR IGNS N : 282 | CPUVR ISUM PLACE_NEAR=U5000. E1: 5MM f— gaufzu': SENSOR_NONPROD: Y
= GND_SMC AVSS 4 42 45 45 47 NO_XNET_CONNECTI ON=TRUE 0 =% S L 2 S
?3562 R515MG3 SENSOR_NONPROD: Y " M LF SENSOR_NONPROD: 0201
b —\N\NA—— SENSOR _[NONPROD: Y R5555 L_G\D SMC AVSS
116w N XNET CONNECTI O TRUE
3 PLACE NEAR=R7320 4 5MM 1 732K
Loz u]ffi:v SENSOR_NONPROD: Y Rssga?Kl 53525K54 2
NO XNET CONNECTI ON TRUE 402 52 59 [TH)-CPUVR 1SNS2 N 1A 2 1% 1% Gai n: 137. 77x
s 1716w NO_XNET_CONNECTI ON=TRUE
L NO_XNET_CONNECTI CN=TRUE  § &% %,E:L‘év rLe N Scale: 29.03A / V
= pt
= v 2 :
il e o I ndi vi dual Sense R is 0.75nmChm M VOUL: S-SV at 95 8A
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SMC_CPUPKG | SENSE

PLACE_NEAR=U5000. E1: 5MM
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| COC
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o33 3 28
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1
R5559 13 201 e N scro-s R5502 SMC_ADC23 270 c6 o0 21 _PPL U5560 = SMC_ADC10
0.010 Ve NG s e R5573 GPA333DCKGA
1 4 I SNS TBT 1 oUT. 1 2 SMC BT | SENSE a1 43 7.32K 1 5
Y D o2 | SNSy1. MR + sc70°5 R5577
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2 . v 1 ! - A 1716w
%0 29 2 PP3V3 S4 TBT - 52 | SNS TBT N 13 8%K, s terka GAIN: 274X ot 1 ESZSZ‘EE A 3 .
1756w PLACE_NEAR=U5000. A8: 5MVI , o5 ez | SNS 1V35 MEM N R75?27K4 201 1 c557
2’\5 - xer 1 y 252 | SNS 1v35 MEM R NJ PLACE NEAR=US000 B6 7nm  — — gé%ZZUF
— I 6 3V
1R5553 R5501 GND_SNC AVSS.1 42 a5 40 47 25 23 23 22 b’:’?ﬁ“ GAIN: 136. 6X 2 n
o ey 202 'R5575 R5576 =
1 2 iM iM
/50w e L 2
201 1/120{§W . 1/ 16W B
s
2 4 CPU Vcore Voltage Sense / Filter b usw
TRACK PAD VOLTAGE SENSE O WY veoe
= NO_XNET_CONNECTI ON=TRUE
L XWE520 -1 SMC_ADCO
SM
7270 59 108 ¢ _PPVCC SO_CPU 53 2 CPUVSENSE IN ARNC, SMC CPUPKG VSENSE {1 4 PCH CORE CURRENT SENSE
V I PC PLACE NEAR=R7310 2 5 MV 1/12"gw PLACE_NEAR=U5000. E2: 5MV
0 46 _ PPBUS S4 TPAD SMC_ADC21 v 1 C5520 33 29 20 15 17 19 92 9% 98 9§ _PP3V3 SO
i - o 550 R S SRR
PLACE_NEAR=US000. E2: 7MM — 9,2 | C1C
. 6 3V 1
1R5580 CPU Load Side (I MON) Current Sensor 2 er Sense Resi stor R7640 0.001 Chm on PCH regul ator page 5590 SMC ADCLS
45. 3K EDP CURRENT: 5A 20% -
150w R5530 L_G\D sMC AvsS 01 4z 45 4 47 5
261 s [y CPUVR | MON AP 2 SMC CRU | MON | SENSE oo o s RS591 GAIN 333X 1
P1V( A 2 6 PCHR P =
SMC TPAD VSENSE gy w1 45 yTow NOSTUFF oz 6z Us590
Mo 1 5530 o ., 5 OPA333DCKGA
1R5581 PLACE_NEAR=US000. A7: 10MM PLACE_NEAR=US000. B1: 10MM 0. 22UF | C2C ok, 1 \7}& 35339'(5
Ro5581 115580 200 SMC_ADC14 4 . :
; —L—0.220F 2 Sob v
— 20% 3 >
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RTHEVENI N = 4494 Chns m -
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BURBUY C5E11 T
5511 , TRACKPAD CURRENT SENSE " M e o e
20% e
Gain: 24.9x, EDP: 2.61 A (Transient) CRI TI CAL G S R5518 = s
Rsense: 0.02 (R5510) R5510 402 20K
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ik s,
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PLACE_NEAR=US510. 3: 3MVM 3 4 PLACE_NEAR=US510. 4: 3MV
< | SNS_TPAD P| o I SNS_TPAD N | TPC
- - - - CRI TI CAL
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VI N+ VI N Us511
U5510 I SNS TPAD | QUT BUF af, N\ SPassoma P o000, Fat o
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o 57 66 65 E SOr23-5 1
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R5511 200 .
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X87 Al RPORT CURRENT SENSE

PP3V3_S4

67 66 65 46 43 42 40 39 34 20

72 71 70 89

R3550

1%

1

a5

I SNS_AI RPORTP LAAA

2 SENSRINEL R P

SENSOR_NONPRCD: Y
0

1C563
Qoo UF
SENSOR_NONAROD: Y | APC
30 SENSOR_NONPROD: Y
LNl PA333DCKG = SMC_ADC22

a1 43

SENSOR_NONPROD: Y

2 Al RPORTN LAAA 2 | SNS Al RPCET R N ! (:562%%

1% SENSOR_NONPROD} Y GAIN: 822X PLACE_NEAR=U5000. B8: 7MM 2 10/gPLACE NEAR=US000. BS: 7TMM

W B
'R5632 R5633 =
510K : ?10%2 1o o cvecn o GND SNEAVSS a1 2 42 0 0
ygw 1% SENSOR_NONPRQOD: Y
2201 oo
SERBGRENOWROD Y

PART NUMBER qQry DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
117S0008 5 RES ML FILM 100K 5 1/ 20W 0201 SMD LF | C5601 C5631 C5600 Cs5681 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_NONPROD: Y

= o0 (| SNS_CPUDDR Pu?‘?"z =1 SNS CPUDDRRP 1],

1%

%

RS0g2

SENSOR_NONPROD: Y

| SNS_CPUDDR NES! CPU R

82 66
1%

2’\8:1 y —
SENSOR_NONPROD: Y 1R5683

SENSOR_NONPROD: Y

S2 CAMERA CONTROLLER CURRENT SENSE

R5676
L0 s2 PWR S3

66 47 46 44 21 20 13
72 70 &8

Ve LE 116w 402
R5677
.0 2| PVWR: SO

72 70 69 66 47 45 a4 21 20 13 PP3V3_S3

66 55 52 51 4
39 77 15 13 1
46 45 44 35 3

B2 73 7

#4 _PP3V3 SO -

3688

’ 201
= SENSOR_NONPROD: Y

SENSOR_NONPROD: Y

NEARUS000 A6 7MM

J_ égg% I\O\IPROD Y

a1 43

D AVSS .1 42 45 16 47

5%
MF LF 1/16W 402

SENSOR_NONAROD: Y

SENSCR NONPROD: Y
3

AA 8‘539:9 & SENSOR_NONPROD: Y | CVC
iy LN Ho338De R56/74 SMC_ADC20
VW4 igns s2 aur 453K SMC S2 | SENSE D - o
1% .
R59:90 3] VZ- 2w ls(%h%%QGI\O\IPROD. Y
10 3 12 PP3V. | SNS_S2N S0 L isns s2 RN 201 1 69600
MYV SENSOR _NONPRODL Y GAIN. 332X = o?
v"?ﬂ = 2 g<§v PLACE NEAR US000 B7 7M1
201 01
Sense Resistor 0 010 Chm 1 4
0P current  820mA RS6721" R5§A73 GND_SMC_AVSS 41 12 25 10 o7
SENSOR_NONPROD: Y § 1) NO XNET GONNECTI ON TRU
et coveenen e § Y %" SENSOR_NONPROD: Y
22 1 "\gg
201

LCD PANEL CURRENT SENSE

vy iEHEEYE PPSVS SO NONPROD: Y
s e
Qo LUF
—— Qo2
ol
o SENSCR_NO\PF?@
= SENSOR_NONPRQD: Y | LDC
EDP CURRENT 1 OA Us670 ”ﬁ“%m L5000 €1 7w SMC_ADC12
o o rmy_| SNS_LCD PANEL N5 i I NQZL4 o ls Lo PaneL 1 our 53'S , SMC | CDPANEL | SENSE g, o 55
1%
52 o [ SNS_LCD_PANEL_P 4 i ReEF| L ‘flw
. SENSOR_NONPROD: Y
3 RS
GAIN: 100X T ?{{%
6(351 PLACE NEAR US000 CL 7MM
GND_SMC AVSS 4. 12 45 46 a1
LCD BKLT Current Sense
wppBilEniEg PPV SO
|1 cs602
== 05, LJUFSENSOR_NONPROD: Y
2 R,
= & SENSOR_NONPROD: Y
EDP Current 0 75A 4 PLACE_NEAR=U5000. GL: 7™ | BLC
L|J569% R5§Ol SMC_ADCL17
vomm LSNS LODBKLT N sl ' ¥ o |e Lapait tour sAJ3% . SMG ICDRKIT ISENSE g
1%
o o L SNS_LCDBKLT P 4l REF|L i
a0 SENSOR_NONPROD: Y
~ ) 1C5601
GAI N 100X —— 05, 22UF
SENSOR_NONPRED: Y T, g(QV PLACE_NEAR=U5000. GL: 5MVI
301
GND_SMC AVSS . 1 45 46 a7

e

Debug Sensor S

7
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4

LEFT FIN STACK/ RI GHT FI N STACK

R5j3750
329 29 9372 79 93 97 58 55 _PP3V3_S0 1 2 _PP3V3 SO FEI NTHVBNS R
s e s R <
Ll SRR o | cs850
hok i/{}UF R58156 ]Kl
2 . CERM
CRI TI CAL 0462 YRL:
=P
1 402,
U5860 -
EMC1412- A
TGN
s2 FI NTHMSNS D P . 2|oP THERM: / Al 4 FINTHVMSNS THM L
3
CRI TI CAL3 NO XNET CONNECTI ON=TRUE BN ALERT* Ce FI NTHVSBNS ALERT L
803 ()1 0. oS8 joan
BC84%M>(XH : cé%, 8 lsmoLk -
SOT732-3 2
2 G\D_PAD
402 T T = Th2H LEFT FI N STACK TEMPERATURE
s2 FI NTHVSNS D N : e e e e e e e e oo oo
. Pl acenment note:
PLACE_NEAR=U5860. 2: 5
ThiH RI GHT FI N STACK TEMPERATURE PLACE NEARUS880. 3. sn':nm ' PLACE US860 ON TOP SI DE
..................... . - NEAR 1 \
| Pl acenent note: / SMBUS SMC O SO SDA Ry NCOSSSRIOERERE I N STAK
PLACE Q6803 ON BOTTOM S| DE NEAR RI GHT FI N STAGK™ ** %
! SMBUS SMC 0_SO_SCL

81 72 71 68 44 41 37

0x98

Wite Address:
0x99

Read Address:

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

R54877O
a3 2020 B 12125382585 _PP3V3_SO 1 2 PP3V3_SO0_CPUTHVENS_ R
329 i MR ’\/Sy\/—m BTEER: 20,
Wrew  ValtAGE=ssv 1C5870
402 1 %  Re871Y |'R5872
bo 2 ¥ e 10K 10K
TMOP DDR3 PROXI M TY TEMPERATURE Us870 0402 120 26
2 DDR3THVENS D1_P EMC1414- A- Al A = ;15?2 Z%QLW
PLACE_NEAR=US870. 2: 5mm DFN
CRI TI CAL 3 PLACE_NEAR=U5870. 3: 5nm 2{op1 THERM'/ Al 7 CPUTHVENS THM L
R, 6 1 o %%)28271 1 3| pna ALERT*|[,8 CPUTHVSNS ALERT L
, Placenment note ' BC84B8BMXXH : é‘&%:: 4 |op2/ DNB svoaTAl @ SMBUS SMC 1_SO_SDA it 4418 1
PLACE 6803 ON TOP S| DE NEAR ' 732-3 5 NO XNET CONNECTI ON=TRUE 2
[Rui i bk 402 5 |pne/ DP3 svoLk |10 SMBUS SMC 1_SO_SCL 41 a4 4 51
sz DDRBTHVMSNS D1_N GND  THRM PAD
6 1 TCOP  CPU PROXI M TY TEMPERATURE
TaOP Al RFLOW PROXI M TY TEMPERATURE A8 __ "8 _gE__E BE 3
CRI TI CAL » CPUTHVENS D2 P , Placement note: '
802 O XNET CONNEGT! ONTRUE PLACE U5870 ON TOP SI DE UNDER CPU
BC84 H 3 ’ R
VXE CRI TI g%: : %%)2829('2 1
1 1 . i
BOB4%MXXH ST
SOT732-3 ) oy =
22 CPUTHVENS D2_N Wite Address: 0x98
Read Address: 0x99

\
Pl acenent
PLACE Q5802 ON TOP SIDE |

' CLOSE TO BOARD EDGE

X87 PROXI M TY

PLAGE NEAR 33501 SMM
PUACE 1 D€ BOTTCM 5
TWP 1
U5823
HPAO0330Al
SOT563
81 48 44 41T MBUS SMC 1 SO SDA 6 DA ADDO
1 CRI TI CAL 3
81 48 44 41CPry-SVBUS SVC 1 SO SQL cL ALERTF—X NC
GND WRI TE ADDRESS: 0X92
2 READ ADDRESS: 0X93
e e e e e e e oo oo oo
, Pl acenment note '

TPOP PCH PROXI M TY TEMPERATURE

PEACE-NEAREWREYS: 4: 3

PLACE_NEAR=U2800. AC6: 2mm
1 2

s2 TBT THERVDN

l XWB820
SM

Use GND pin Bl on U2800 for N Ieg

SYNC NMASTER=CHANG J45

SYNC DATE=11/26/201

2

Ther mal Sensors
DTG, NOVEET T
d} Appl e I nc. <SCH_NUM>| D
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19 33 PP5V_SO

Left Fan

Sg iz PP3V3_S0

a @SNC FAN O_TACH

40 PP3V3_S3_FAN CTL

LR R Rt PP3V3_S0

o O SMC FAN O_CTL

ﬁTKT 2 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 10 18 _PPBV_SO
RN

s _PP3V3_SO

8;
33 29 20 1
82 81 i

56
any
s
any
fsier]
sng

8 6
2 3
6 4

sno

5
3
3

&6

) SMC FAN 1_TACH

40 PP3V3 S3 FAN CTL

wunB R EEPP3V3 SO

45 48 47 46 45 44 35

a1

CRI TI CAL

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

NexE-O

66464848

Yoarg)

51850769

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

TTILE

Fan Connectors
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70 67 66 64 17 15 14 13 12 1 _PP3V3_SUS

SPI ROM

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

SPI Frequency: 50MHz for CPU,

20MHz for SMC.

SPI +SWD SAM Connect or

SYNC DATE=02/18/ 201

SAMCONN
CRI TI CAL
BYPASS=U6101: : 3nm
1 _ - J6100
s g:.?llUOl BYPASS: uslioo.ocsn{r :OCCRI TI CAL DF40PCT 1209 0. 4V- 51
— Daor )
: §oK o 011k —— Us100 oy
1 T 8 X-"R'S%F“z VeSCBAFVZPI G s s st ez gy 3y 35 _PP3VA2 GBH >
veT 0 ANBI T I 2l o ot
U101 750 _SPIL_MB_CLK 6 |ak WBON i (1'50) MB 100 MSI s 77 77250 SPIL_ALT 1C0 MOSI o o [1pdE - ALT_CLK 50 72 77
74LVCIG09 SPI_ALT 101 MSO oo 6 5 - ALT CS L
4 . ROM 772 50 - w072 77
MB €S L N CRS‘IJT1§I33CAL PR A G DT o . OM T_TABLE s SPLALT 12 WP L g 50T = SPLROV USE MB oy iis0 2
AL I Lgcs ool 'S MB 1 0L M SO s 7 7750 _SPI_ALT 108 HOD Lg o 10 9 o= SMC TVE (SWDI O 0wz 72
E B Slc o 7750 _SPL_MB 1CR2_WP_L Sqwer (1 ) 1ce SVC RESET L G 12 OTr *=b— C TCK (SWOLK) <D
6|p 7750 _SPI_MB 18 HOD L 7dHoLDr (1 CB) 18 72 57 42 41 (0T} = O O - D 42 72
E\ID G\ND THRM_PAD 16~ 15
< o) N\
516500024 |
= NOTE: If HOLD* is asserted
ROMw || ignore SPI cycles =
in normal and Dual -1 O nodes.
Quad SPI and QPl instructions require the non-volatile Quad Enable bit (QE)
in Status Register-2 to be set. Wien QE=1, the /WP pin becones |2 and /HOLD pin becones | 3.
SPI Bus Series Term nation
SPI_ALT 1B_HAD L s+
PLACE_NEAR=J6100. TO: 5MM SPI ALT |Q2 WP L o 72 77
PLACE_NEAR=J6100. 8: 5™MM
| SPI_ALT 101 M SO -
MPCACE_NEAREJGTOU. 6-5WM ®
= _ P AT Loo Mol - .Sam Card ROM Sl ave
LACE_NEAR=JGTU0. 475 SPI_ALT CLK 50 72 77
— SPI_ALT CS L 50 72 77
SAMCONN [ SAMCONN | SAMCONN | SAMCONN [ SAMCONN | SAMCONN
10R(3133 1(|)?6132 10R(3128 'R6127 10R(3126 1(|)?6125
%‘)ZOW %‘)ZOW 50/QZOW 20W 50/QZOW 50/QZOW
,0201 ,0201 ,0201 01 ,0201 ,0201
R611110 R631320
SPI_CSO R L 2 2 SPI 2
’E—WWWTM%V = 1’V]2§%\/ PLACE NEAREUSTO0, T7 TZWM SPI s L oD ©
1/ 20W 1/ W
R611111 7 R631321 M
771 Pl 2 7 2 s0 77
2 E S OE'IFACENEAR:UllOO. AJIT:50MM 5% SEl L /\/1%\/ PLACE_NEAR=UGI00. 6: 1ZMM SPI QLK @
PCH Mast er B Re112 W R6122
gy SPL_MOSI_R _ LaRL 2 2 SRl 1,\?\3\/2 _ spI 1 o0_Mos =
(SPI _I O<O>) = = N N 1/5A7W 1/1A7W PLACE_NEAR=UGTI00. 57 1ZMM
113 t R6123 M SPI ROM Sl ave
7 RCED SRl MPLSAO();NtAkzuuUU. AFET50MM L Y, 2 2 SPI 1’\% PLACE_NEAREUSTOU, 27 TZVM SE| LOL_M SO D 0 77
SPI _| O<1> 1/20W 1/ 20W
(SPI _ ) i R61]i18 » R6130
_— SPI_1 O<2> _ 1 2 _SPl 1,33 SPI L2 W L =
B — S ACE_NEARSUTTO0. AJ4  50VM \/Szyﬁw\/ ;\//%\\//v PLACE_NEAREUGT00. 37 IZVM
Y
R611119 % R63]331 %
771 Pl _| 2 2 HOL 50 77
«a@>—S PoLi:?:ENEARzuuoo. AT SO Ly, = 1/\/¥\/ PLACE_NEAREUST00. 7" T2VM SPl LG D_L <D
1720w 1/£]§:8w
OVER/ UNDER- SHOOT WAS OBSERVED AN C2 AND | CB. *
OHOM VERE ADDED FOR R6118&R6119 AS PLACEHOLDER
FI NAL VALUE NEEDS TO BE TUNED.
NOSTUFF
R6114
7 a1 oo SPl _SMC M SO 1 2 -
156w TUF
o¥b1 R6%15
7 0 TR SPI _SMC MOSI 1 2
SMC12 Mast ugw NERIE
ster Pl SVE GLK % R6%16 SYNC_MASTER=CLEAN X305 PEG
o D 1 2 i T
NN Ttow SPI Debug Connect or
o
o . SPL_SMC CS L - ~ow d} Appl e Inc.
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AUDI O CODEC, ANALOG BLOCKS

APPLE P/ N 35354080 CRI TI CAL
L6201
120- OHM 25% 1. 3A
PP3V3 SO AUDI O ANALOG 1 YYY L2 PP3V3_S0 55676879 7292 10 40 20 5
M&@&%gﬁgg-g M 0402 Hnkisiness
EP4VE_AUDI O ArﬁAng N C6 RTIAL
BYPASS=U620T. MYZ- TI0-5 mm o 021]0"!' B 1 %&13
Cc6218 C6216 .|* Cc6217 : o _— 00
0. 1UF 0. 1UF 10UF X7TR- CIIER?\,/I 2 2 X8R CERM
v v 20% 0402 0402-1
P r o 2 ST
o402 o402 0805 LLP 1 G\D_AUDI O CODEC 5155
G\D_AUDI O CODEC 5155
ORI TI CAL . .
BYPASS=U6201. N13: ML1: 5 mm
C(1552U]'59 6212 1
o~ (]
BYPASS=U6201. Al: A2: 5 M
s5 51 __GND AUDI O CODEC 1H2 g 2 2 < 0_1%7:/“ ASS=U620.
16V
L Q - 2
2% BYPASS=U6201f H12: H13: 5 nm g 1>z XTR: CEEM
R I < I
0402 M N LINE WDTH=0 20MM < > < GND AUDI O CODECs; 55
BYPASS=U6201. A8: B10: 5 nm CODEC FLYP MIN NEOR WETO 0T 3 AL2
ORI T CAL M N LI NE W DTH-0_20NM VREF _DAC VREF_DAC HPOUT _L M N LI NE W DTH=0. 3VM M N_NECK_ W DTH=0. 07MM AUD HP PORT L oD s
MM NEGK W BTHEG. 07MM M N LINE W DTH=0 20W A3
C6222 1 MN KESK WOTHO 07W\ip g TN ALL |\ip py LT u6201 HPOUT_| M N LI NE W DTH=0. 3MM M N_NECK_ W DTH=0.Q7MM AUD HP PORT R oD s
isge % |y Cs4208- CRZR senee_ a1l C11 AUD T1 PDET 1 -
xag 2 B10 & VFBGA SENSE_a2| D12 AUD TI PDET 2 am =
0402 CODEC FLYN FLYN ANAL OG
MN RECK W BTHED 07AM B11 | Fyn st Wor B Hsa|_C13 MM LN T chdg so.n et e orien a7 AUD US HS G\D =
D S 12 AUD CH HS GND
AUDI N1O HS4| MN LINE WDTHE0 SMM M N NECK W DTH=0 Q7M. am s
e _— = MLO : : i: E*F Hs3_ReF|_B13 MN LN WOTHED MM M N NFCK W OTHED 0788 AUD_HP_PORT_REFUS (T ss
L L- B12
HS4_REF MN LUNE WOTHEQ 4MM M N NECK W OTHEQ 0704 AUD HP_PORT REFCH -
TP_AUD CODEC M CBIASL L — <
N9 Il 1 NEI N_R+ Hsi Nt| N8, CODEC HS MC P 6224
TP AUD CODEC M CBIASL R MO | NEIN R HSIN-| Mo, CODEC HS MC N WN [Txs Wortio amt 1UF M N LINE W DTH=O
- M N NECK W DTH=0 06MV 1 I I 2 M N NECK W DTH=0 07MM HS M C P 4 02
L8 Van]
TP_AUD CODEC M CBIAS2 L = mi: 23317; JAN L;bééb
- sense_gi| E11 384402 1|2 MN ReCk WERES ST\ o
TP_AUD CODEC M CBIAS2 R LS Im cBiAS2 L SENSE B2| P11 d (T 54 o2
Lo X B2 GND AUDIO CODEC s 55 b,
[ UYluemaszr SENSE_g 10%
8 sense_p L3 | BB
ss 51 __GND AUDI O QODEC M Gl NL_L+ AUD_TYPEDET oD =
M8 Im i NL_L- LI NEQUTL_L+| E12 NO TEST=TRUE NC AUD LOL LP
N7 v o Re LI NEouT1_L-| E13 NO TEST=TRUE NC AUD LOL LN
M M aNL_R LI NEOUTL_ R+ F11 NQ TEST=TRUE NC AUD LOL RP
LI NEQUT1_R-| F12 NO TEST=TRUE NC AUD LOL RN
C6226 NS Ivarne_ L+ -
0. 1UF M - LI NEouT2_L+| F13 AD LR L P
iy Manet U NEQJT27L+ GL1 AD L2 LN LD * * | e SpkR AWP. SIG SOURCE
X5K; CERM N Im aNe_R+ - D s@ o2
ss 51 __GND AUDI O CODEC 1|2 cooEc MaNne M v cne_ R LI NEQUT2_R+| G12 AD L2 R P oD s o
! L12 LI NEQUT2_R- | GL3 AD L2 R N v - SPKRAW. SIG SOURCE
AUD HSBI AS IN HSBI AS_I N - on
AUD_HSBI AS L13 lusel AS LI NEOUT3_L+| H11 AUD LB L P oD 50 o
R6206 AUD HSBIAS REF M3 |risel AS_REF LI NEQUT3_L-| J1L AD LGB L N oon e | SUBVOFER AW SIG - SOURCE
2. 21K NI1 lisp AS_FI LT J12
1 - QUT3_R: AD LB R P
AN L: ZEM:*F: 313 AD L8 RN 0D *° 2 gT SUBWOOFER AMP. SI G SOURCE
1/§1§W L _R- o = w2
201 LI NEQUT4_L+| K11 NQ TEST=TRUE NC AUD LO4 LP
6220 LI NEQUT4_L- | K12 NO TEST=TRUE NC AUD LOA LN
1UF LI NEOUT4_R+_K13 NQ TEST=TRUE NC AUD LOA RP
1 I I 2 LI NEQUT4_R- | L11 NO_TEST=TRUE NC AUD LO4 RN
Y Voo o —CxbRC oo
N12
35 009 g % VREF_ADG CODEC_VREE_ADC
9929 234 8
6996 268 § 3 . o
TS 2|, | BRI
— Lﬂ 3 S o 8 S 2 g 1UF- 1004M:: p— 10UF
s I 2|78 8 v s S fov
AT P

0603 LLP 0805 LLP 1

G\D AUDI O CODEC _ 53 55

4.5V PONER SUPPLY FOR CCDEC
APPLE P/ N 35352456

PLACE XW6201 NEAR 5V SOURCE

6200 M N LINE WDTH=0 20MV M N LINE W DTH=0 20M1
XW5201 FERR- 22- GLRE 1A 0. 0S50HM N Rtk VY BRED 2o U6200 NN YyEmES 2o
EN VOLTAGE=5V TPS71745 VOLTAGE=4 5V
72 70 69 68 67 66 61 39 33 _PP5V S4 1§ b2 PP5SV S4 AUDIO XW Y L2 4V5 REG IN slin  sov PP4V5_AUDI O ANALOG
M N LINE W DTH-0 GO
M N _NECK W DTH=0 20MV 0201 CRI Tl CAL
VoLTAGESSY R262220 4V5_REG EN 4|EN NR/ FBL2_4V5 AR
canBiEEEEE o s / 1,
NOSTUFF  s% G\D CRI TI CAL
R6207 v aow E 6202 1
22K 201 1
7200670 PM SLP S3 BUF L LAAA2 + 06200 1 06201 X200 0.01UF ——
——o0.1UF ——1uF S 10%
% 2R 2
— X5R- M
20w S v i 1542 0201
201 X7R CERM 2 xR
0402 402 £

M N
PLACE XW5200 BENEATH U6200, BETVEEN PINS 2 & 5 ‘™=

1

AUDI
M N LINE WDTH=0 5MV
NECK W DTH=0 15MM

51 55

SYNC VASTER=JOE J45

SYNC DATE=0//30/ 2013

TTILE

AUDI O CODEC, ANALOG

CH_NUM>
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7 6 5 4 3 2 1

AUDI O CODEC, DI G TAL BLOCKS

L6300 APPLE P/ N 353S4080
FERR- 22- OHM 1A- 0. 0550HM

o o7 63 70 72 82
L — et T ' ’ ’ PR3 S0 Hpnkibunges
XN HEEWBRES 8%
6300 . L B30l VoA SV BYPASS=U6201. E1: F1: 5 nm svpass=Ue2d1. a1: F1: 5
7 70F 0. 1UF 1 C6302 - PSS MBypAss=U6201. K1: K3: 5| mm . . PP3V3 S0 SRR E R nnns
v v Ot F 1 C6303 | C6304 C6305 (1
SR 1 2 2 R cerm . 0. 1UF ——o0.1UF 10U
o 3 _ g 10% T i6%
BYPASS=U6201. J2: J1: 5 nm 0402 PR AU P (AU W0V a2 5306 |1 1P§;L6l67201_A7: E3:5 nm
G501 Gsor 01021 "l
- = 10U 0. 1UF
33 29 20 38 15 19 34 13 13 31 PP3V3 SO v §%%
82888 ENE XsR Cer2 2 cerv XsR
01021 G501
'R6324
100K o A dJ =
™ 'R6325 Sl T % g ¢
100K % % [ E
220t 20w T T
4201 s s s s
R6323 GPl Q0_SPKR_SHUTDOM H |er1 oo e R6330
- 33
1 40K, PD C54208 GPI OL H lepi o U6201 spDI F_out| @ CS4208 SPDIF_QUT 1 2 SPDIE QUT JACK o =
% LID HL 5%
W 7 COD-SPEROONLLD aln® CS4208- CRZR v y¥8w
o 72 55 [T VFBGA DM C scLo| N2 NO TEST=TRUE NC DM C CLKO 402
NOSTUFF =« qgm}— DEET_OPENUS S |opion = >
Rleg%ZKZ DFET_OPENCH C7 |epios sYM 2ok 2 DM C_spa1| NL
ML N
1 2 1 NQ TEST=TRUE NC DM C CLK1
’\/y\, : o > NC CS4208 GPQO NO TEST=TRUE D |ePao DM c_sa 5
1 120w NC CS4208_GPOL NOQ TEST=TRUE B9 |epor DM C_spa2| M2
=3 M L1 —-
2 NO TEST=TRUE NC DM C CLK2
2 e o HRA BIT QLK F2 |aak DM C_sal X
77 52 11 HDA SYNC E2 |sync DM C_sDA3| K2 DM C_SDA3 am s 55 2
m R6331 77 52 CS4208 HDA SDOJTO R Dl |spio DM C_scL3| L2
77 11 (oo—HDA SDINO N [ _7Pp csa208 HoA spouTi Cl |spi1 R673532
F6 DM C CLK3 R 1 2 DM C CLK3
120w | zg ’\’\K‘K\ = /\/l\//\/ ooy 55 72
o A
77 52 11 [ry—HDA SDOUT 201 & Joncs Fe y'igw
402
7711 @Ml Bl |spos N ?
D3 .
ORST’ ’\r\? -
A5 IMCLK_A
NC CS4208 MCLKA  nO TEST=TRUE I B2 |saK A N Ho
NC CS4208_SCLKA NO TEST=TRUE [ B4 [LRok A s
NC CS4208 LRCLKA  nO TEST=TRUE I A3 |spauT A Nl H8
NC CS4208 SDOUTA __ no TEST=TRUE f 53 m:cNu N
A6 KB
NC CS4208 MOLKB  n TeST=TRIE I 3 ﬁ(a
NC CS4208 SCLKB _ NQ TEST=TRUE I B5 |, B
NC CS4208 LRCLKB g TEST=TRLE I B8 g, _— 5 L
NC CS4208 SDOUTB g TEST=TRLE f v m’c"’N a
6 |spa —
B7
S PPg%pl
§ 80606 2
§ & o 72 55 52 DM C SDA3 1 M
= wlalelele PLACE_NEAR=U6201. N3: 5 mm
s -
PP 2
= 77 5211 HDA BIT CLK 1~

PLACE_NEAR=U6201. F2: 5 mm

PP6303

P3SW
77 52 11 HDA_SYNC 1

PLACE_NEAR=U6201. E2: 5 mm

PP6304

P3SW
77 52 11 HDA_SDOU 1 O

PLACE_NEAR=U6201. D2: 5 mm

PP%ENMOS

77 52 £54208 HDA SDOUTO R 1@

PLACE_NEAR=U6201.D1: 5 mm
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3

71 53 PP5V_S0_AUDI O AMP Lg

CRI Tl CAL
C6412 %,
Tl Tl
CR'LGAC{}LO Oj;gff; 4708 C6411 USI NG 0603 PAKAGE |'S FOR DFM TO PROTECT U6410 (CSP)
FERR 1000- OHM o oTie ‘”o{séqif 2 o BYEpPSUS410. AL A2: 5 im
w2 5 —AUD LR L P ] Vo2l _2__AUD_SPKRAMP 1IN P B I 2 0. JUF
0402 ORI T CAL 11 < CRI TI CAL S
L6411 6414 sov PVDD 865 1
4X MONO SPEAKER AMPLI FI ERS (MAX98300 & SSM2375) FERR- 1000- OHM 0. 01UF Gz 41
APN: 35352888 & 35352958 o apie i n Y Y Yoz an | NO TEST=TRUE MAX98300 = SPKRCONN L OUT P .
GAIN = +3 DB - T 0402 - - - SPKRAVE LIN P A3 N WP ouT4 BL MN LINE WDTH=0 40 MV i
1ST ORDER FC (L&) = NOM 569 HZ CRI TI CAL 1o > LLN | o il M N NECK W DTH-0 10 MM
5 3
1ST ORDER FC (SUB) = NOM 9 HZ Mo
.5 _ SPKR_SHUTDOWN o ROON
SPKROONN L QUT N gom, 55 72 52
Le401 MN REGK W BTH-0 10 M4
FERR- 1000- OHM 1
4
- GPI 00 SPKR SHUTDOAN Y Y Y Lz st%g
0402 118w
CRI Tl CAL M LF
402 ,
1152 PP5V_SO_AUDI O AVP_R
CRITI CAL RTTCAL BYPASS=U6420. Al: A2: 5 nm
L6420 s Co422 " | 1 06421
FERR- 1000- CHM o 01E 20— 2| criTica 0ot UF
o Yilp RP 1 AR  RINP ! liz TNt PALY PVDD 2 Xer cerm
0402 0201 SPKRCONN R OUT P
L6421 RISy = 16420 SPCROON R Ut N
FERR- 1000- OHM C6424 ar cerm \/AX\?\L%3OO = | M N NECK W DTH-0 10 MM
y ~ 0402 = SPKRCONN R QUT N
0. 018 PRAESTRIRE 2} e ar e T R AT N, o
82 51 _R N ! s2 2 ). | LN 2 B3 C1 M N NECK WDTH=0 10 MM
0402 % K L | N out-
CRI Tl CAL égto ) =
XTR CERM o5 SPKR_SHUTDOWN C2sHon- ca N C3 SPKR R GAIN
B2\
R6420"
PGND 100K
7153 PP5V_SO AUDI O ANP R 115
VELF
402,
CRI TI CAL BYPASS=U6430. C2: C1: 5 nm
1 1
CRI TI CAL C64321|, __(36431 T
CRITI CAL 100UF ——0.1UF —
L6430 C6433 2001~ iy
FERR- 1000- OHM 0. 22UF ARy 2 O Tl EAC 2 xR cerm
Y YY) ) CASE- AL1 1 SPKRCONN_SR_QUT P
o2 1 TR AD LB RP 1 sl 2__AUD SPKRAMVP RSUBIN P 1| |2 )E§I§ NP VOO STRCNIN SR AT LoD 55 72 02
0402 )_TEST=TI 430 M N NECK W DTH=0 10 MV
10% SS\VR375
Tov WCSP
e = our+{ &
NO TEST=TRUE I -
C?lgl‘g} C&Q&L _ SPKR_SHUTDOM N o
FERR- 1000- OHM O 2R 53 = 2 sp GAI N2 RSUB GAI N SPKRCONN SR QUT_N_ oD 55 72 02
82 51 [T AUD_L®B_R N L s2l_2 _AUD L 2 EDGE] B2 1 C6436| M N NECK WDTH=0 10 MV
0402 - - - fes) 4700PF|
10% 0%
e 8 2 S7% cer
02 0402
s PP5V S0 AUDI O ANP L
06441 USI NG 0603 PAKAGE | S FOR DFM TO PROTECT U6440 ( CSP)
CRITI CAL CRITI CAL CRI TI CAL BYPASS=U6440. C2: C1: 5 nm
L6440 6443 4421 1 CB441
FERR- 1000- OHM 0. 22UF 100UF —— ——0.1UF
: 20%—— —— 0%
52 51 TR AL L P 1YY Vel 2 A | L | LR e LSUBLN P % 2 8 RiTLcAL R SPKRCONN_SL_OUT P oD 55 72 82
0402 mL ) TEST=TRUE CASE- AL DD 603 1 M N LINE WDTH-0 40 M
fr a4 M N NECK W DTH-0 10 MM
prsd Ss\e37s
CFE&?I CRITI CAL 2 e aurH <=
C6444 |, B
FERR- 1000- OHM 0. 22UF N- QuT-
Y Y Yoz L2 1S R SPKR_SHUTDOWN . s |Lsue can oD 55 7= o2
 * DR TN oaog A= = L RoTESTETRBES- = B X SPKROCNN_SL_QUT_N N R WETES 13w
Y EDGE] %2 1 6446
CERM G\D 4700PF
02 0%
8 2 S7% cery
0402
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AUD_CONN_RI NG2_XW o s 55

AUD_CONN_RI NG2_XW [ s+ 55

s RESE0 MBS s
52 51 (OO} — — 1/\/\/\/2 — e — Yany BT
5%
CRI TI CAL 1/ 16W CRI Tl CAL
R6556'] [ CB550 et l 8
Ks L ?%OOPF gZZ,PF
2 X7R. CERM 2 G
201, 0201 R26525K9 0201
-~ LRAA 2 ss 62
Leuu, AS_MT_N 5% AUD_HS M C_N am
WA MKW BTEES. Stk
s EN DSET
Ro8e°P <ELETERERCAPERREY REALSETRAND
(SEE RADAR # 6210118)
s2 [ DFET, OPENCH
BYPASS=U6500.|B2: : 3MMV
1 06560 |* (6562 1 6563
L 0. 1UF
R6520 T OUF == Q. 0. 010F
oK 2 g 2 §<§\F{ CERM 2 107 Gl
5%
1ow T Gy eR | odo1 836, VDD
, o2 %&gq
TAI OYFFR
_l_ BYPASS=U6500. B2: : 3MM S ouri| AL AUD CONN SLEEVE XW e
DFET_CPOL a e ouT2| A2 AUD CONN SLEEVE XW@ 54 55
1 C6501 ge
gﬂ 00PF 8
T e
L
= I DFET OPENUS .
BYPASS=U6501. B2: : 3MM
1 06530 |* 06542 1 C6543
'R6521 l 1 0UF —— 98-%1UF 0. 01UF
%gK 2 é?égﬂm xsr |2 XSR. CeRM 2 ié\;{ CERM o
irisw 0402 0201 0201 «
402 VDD
_L BYPASS=U6501. B2: : 3MM T B8R0 o
= WCSP
2 |pseL our1| AL
= DFET_CPC2 a e our2| A2
1 C6502 G\D
O0PF

Bl
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CODEC QUTPUT SI GNAL PATHS

CRITI CAL
FUNCTI ON VOLUME CONVERTER PI'N COWPLEX MJTE CONTROL
HP/ HS OUT 0X02 (2) 0X02 (2) 0X10 (16) NA SPEAKER CONNECTOR HP=80HZ 78\]]_7616_%%06
TVEETERS 0x03 (3) 0x03 (3) ox12 (18) CODEC GPI Q0 2-M C CONNECTOR APN:. 518S0672 ";‘RT‘ SM
e ot e SN cooRe e APN: 51850769 —O
o - 6 72 53 SPKRCONN L OUT P o
cunBiBEEEY e - = (ISP LT To
CODEC | NPUT S| GNAL PATHS 72 52 [TRy—SPKRCONN L I D a3
4
FUNCTI ON CONVERTER PI'N COVPLEX VREF O
DMC 1 0X09 (9) 0X1C (28) 3 3v J6601 62 72 53 SPK N SL_OUT P 210
DM C_SDA3 FF14A-5C- R11DL- B- 3H 52 72 53 [T)-SPKROONN SL QUT N 6
bmcC 2 0X09 (9) oX1C (28) 3 3v 72 52 (0T} = F. RT- SM O
—GO
HEADSET M C 0X07 (7) 0X18 (24) 2 7v ™MT '_BO
1 —
R6680 212 -
HOR 72DM C_SDA2
OTHER CODEC GPI O LI NES L 2 2 1o CRITI CAL
To 16603
LEFT SPEAKER | D GPI 2 | NPUT H GH = FG LOW = MERRY DM C CLK3 = O 78171_ 6006
RI GHT SPEAKER | D GPI 8 1 NPUT HGH = FG LOW= MERRY 72 52 4OOT} — ’\;F RT- SM
DFET CONTROL Pl o4 ouTPUT H GH = DFETs OPEN -~ ( ) _O
o 72 53 [)-SPKRCONN R QUT P DN
L o2 72 sa [Ty-SPKROOWN R QUT N 2[5
72 52 [Ty SPKRCONN R | D sl
4
O
LEB1T PLACE_NEAR=16600. 3: 2. 54mm 5 72 53 SPKRCONN SR QUT P sl o
120- OFM+ 25% 1. 3A XWE600 2 72 o [y SPKRCONN SR OUT N DS
o AUD_HP_PORT_REFCH 1 [ Y Y 1 \ 2 AUD_CONN_SLEEVE 1 % B
0402 2 - CRITTCAL J ,
4 M N:klli&)ﬁ B:H:ES 3% L6612 __—O
120- OHM 25% 1. 3A =
- AUD_CH_HS_G\D 1 2 51 AUD_CONN_SLEEVE XW
0402 - N
XV\BS’§01 o
o o AL MCP 152
16673 PLACE_NEAR=16600. 5: 2. 54mm
120- OFIM 25% 1. 3A XW6602 APN: 514- 0875
o AUD_HP REFUS 1 2 AUD_CONN_RI NG2 1582
0402 N-NECK-W DTH=0. 06 MV ng' OZI: 316600
120- OHM 25% 1. 3A AUDI O SPDI F-J44
51 AUD_US _HS_G\D 1 [ L2 54_AUD CONN RI NG2 XW s 5 M% RT-TH
0402 M EEE&:W BFES: T 6 ~AUDI O G\D v
2 2RTN
XV\BS’§03 1 —per2
o AUD HS M C N 18532 NC 3 E;;/
ngl OZI: 3 ~R AUD O
120- OHM 25% 1. 3A 4 ~AUDI O GND
AUD HP_PCRT L 1 2 AUD CONN HP LEET AUDI O
0402 M NFRER—W BHES 3W 9
R6602 "ngl car M NCRECK-W BTHS0: 86M1 5 x::g B
22K FERR- 470- OHM 11 |ap E
[k o1 com AU TIPDET 2 1 Y Y Y Lz AUD CONN TI PDET 2 CPERATI NG VOLTAGE 3.3
20 0201 LéRI TTCA POF
FERR- 470- OHM 12
R6603 13
2 2K o1 oo AUD_TI PDET 1 1 2 SHELL
S04 ORI T AL 0201 AUD_CONN_TI PDET_1 14 I NS
1/20W 15
M 120- OHM 25% 1. 3A
. 1 2
* D—AUD AP $RT R 0402 AP L RE vy BT,
Lg?ITIOL\L - = C6600 * 1 C6601
FERR- 470- OHM 11%';“ — ==, lUF
10V .
s1 GO AUD TYPEDET 1 m 2 __AUD CONN TYPEDET 405°F z z g‘%%\gﬁ YoR
s [y SPDILF_QUT JACK
52 72 70 68 67 88 55 PPAVE SO L
wppfREREEY
CRI TI CAL
] ; gZGgQZBw ) 2| oriTica CRI TI CAL 1 C6607
R6601 5598 [ $8603 6605 | 3 DZ6606 —L Yoopr
10K % = 4 D = %@é@@g 1BM2 ESDALCS-1BMR | T, 3%
116w 2 Ogg 8¢ P SOoD882 SOD882 828’1
Ve OF
A N 6201 6201 N )
2 2
C6602 CRITI CAL C6604 : CRITI CAL C6606 ORI T CAL o008 1| ORI TI CAL
100PE L DZ6601 100PE 4: DZ6602 100PE — Dz6605 100Fk, — Dz6604
28 ESDALCH. 1BVR 287 ESDALCS. 1BMR 25 ESDALCS- 1BVR feild 2F ESDAL C5- 1BM2
0201 soogs2 * 0201 1| ESRESSS- 058§ saDB82 0201 Sh882
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MagSaf e DC Power Jack

CRI Tl CAL
F7005
6AMP- 32V- 0. 0095CHM PPDOI N_G3H 5770 72
72 PP20V_DCl N_FUSE 1 2
CRI Tl CAL M N LI NE W DT
VatThesou o Zom 0603
J7000 NCSTUFF
WI'B- PV\R- VB2 1 C7005
M RT-SM —= 9, 01LF
o 2 & 28y
o 5605 PP3v42 G3H B
28
o TP_TDM ONEW RE MPM 1 C7008
o2 0. 1UF
20%
o 5—1 CRI TI CAL N g\gm PLACEMENT NOTE PLACE NEAR U7100 and U7001
oS 1 u7001 538
= SMC BC AQOK VOC TC7SZOBFEAPE s
518S0508
C7000 *
0. 1UF —— R7029*
20% —T— 2. 0K
cerm 2 5%
200 1/ 16W
U7000 V65
MAX9940
SC70 5
72 ADAPTER SENSE 5 EXT | NTI4 SYS ONEW RE D @
CRI Tl CAL
NC_G\D
‘R7012 .
%2. 1K I nput inpedance of 22.1K neets
R 20w sparkitecture requirenents
5201 for D2 design only
. . Sl 5419DU
1-Wre Over Vol tage Protection PONERPAK
The chassis ground will otherwise float and can
send transients onto ADAPTER SENSE when AC is 1R7010
connect ed 100K
5%
12 %/lFQUW
%):.70917UF 2201 When input voltage is 2V the FET will be off
10% R7011 bl ocki ng the | eakage path and 22. 1K can be
3462 LOR properly detected.
1 2
DCI N _| SOL_GATE R 1%;/0"w When input voltage is at 16V+, FET will
201 conduct and power charger and 3.42V reg
o .o _PPDOLN | DCI N | SOL_GATE 4
“ Dr010
6. 8V Zener 7 CDZS?A S
A
R7020 CRI Tl CAL
L AXN 2 PP20V_ DO N CONN R D7005
4 N KRR W BHES San BATSSSHE M
3 Vs APN: 35353733
o8 3. 425V "G3Hot " Suppl
R7008 s ppLY
12 70 65 65 7 45 50 PPBUS G3H . 10 ) PPBUS G3H R N vc{uUN“Eg:zmmmu 2 mm Supply needs to guarantee 3 31V delivered to SMC VRef generator
5% M N NECK WDTHZ0 25 mn o P3V42G3H BOOST
JF/ELV; VOLTAGE=18 5V DI DT=TRUE
805
‘\'; . B:; C7094 1
0.220F ——  CRITICAL
NOTE: M RROR C7092 and C7096 U7090 87 L7095
R7001 LT3470AED 02 33UH 20%0 39A 0 4350M _ pp3vA2 G3H 19 35 38 39 41 42 43 44 50 56
NCSTUFE NCSTUEF . BrERY
C7090:| C7091: C7092: C7093: C7096: C7097: LA\ 2—g PIVAZEEH SION LTyt > TR e W & e Vout = 3.425V
4. 7UF 4. 7UF - T4 7UF —— T4 7UE L T4 7UF L T4.70F L 158w R T caL B A M N NECK W OTHO 25 mm
8V 38V B B3 B3 8 o, NCx—{NC B DT=TRUE 300MA MAX QUTPUT
X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM sl 1 R7097: ) L
BATTERY CONNECTOR 0603 0603 0603 0603 0603 0603 T /4 (Switcher limit)
GN\D F‘;ﬂ 5% .
NOTE: M RROR C7093 and C7097 o o Moy NOTE: R7097 can be 1 epl aced
518-0376 oM T NOSTUFF 402, y a
oRITI CAL GLea1 - ['R7002 1 C7099 |: C7098
J7050 £ 9.9 Va2GaH BI —L Tour ~ L TouF
NNE 1% P3V42G3 as ¢ —— 101 — 19
BAT-J5 NONE 2 oW <Ra>] B 280 F 280
- ST TH 402 5201 R7095" Sag oM §a6 oM
12 POS 1 _l g:27FE|):95 348K
13 PCS 2 B, 20w
14 PGS 3 - 201,
15 POs a4 72 57_PPVBAT GBH CONN P3V42G3H FB
NC 16 :;LA 5 oy SVBUS S\C 5 3 SBL 41 44 57 72 81 <Rb>
17 6 1
NC @y SVBUS SMC 5 B sha a1 a4 57 72 81 R7096 =
X5 | s oerec |7 SP——— Zoon SUNC MASTERZCLEAN X305 PEC SYNC DATE=02/ 18/ 201
19 NEG 8 o
20 [0 e O o o v DC-1n & Battery Connectors
D7050 'R7050 2 T O y
21 NEG 10 - ~
22 NEG 11 C7050 1| C7060Q:| FRoawzaoze 10K d} Appl e Inc. | <SCH_NUM>I D
0. 1TUF - 1UE —— sc 75 1/ 16W - *
T i%‘;_ s - — 2lr;AO:-ZLF Vout 1.25V (1 + Ra/ Rb) ® <E4LABEL>
R xR - = [ NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
1 | TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 70 OF 118

= 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

8 I 6 5 4 3 2




Erp Lot6 spec

NOSTUFF
R7190

1,\/(\?/\/2 CHGR DCI N -,

=
v 100MA MAX OUTPUT
F2EM (Switcher limt)

AND C7199

= 5.50V

30 45 56 63 65 70 72

Crl11:
b

X7R- GEEM 2

C

N e
NO<SH

X

.

VGJ'AGE:BV

(CHGR_BGATE)

SYNC MASTER=CLEAN X305

» CHGR DCIN D R . . P5V1_BOOST ERTAAAT
g g g % _M NI\EPIENWEW B?@& ébm'ﬂ“ DI DT=TRUE TETBW
PLACE_SI DE—BOTTCMCZ 179% : CZ1799 . ((';’72129?‘E .
i Rever se- Current Protection ’ %Lé%’ " Ty 7 ’ }Lé%z CEI7TI QCI%L PP5V1 CHGR VDDP
FROM ADAPTER Inrush Limter crRITICAL [ [ YORGEEY °| SR &b %GB0 20% 0. 39A- 0. 4350HM 7
Qr180 ﬁ}_& SHON p5V1_ SW 2 .
. mm = mm
| RF9395 PLACE_SI DE=TOP . 5 mm DP418C- SM CRI TI CAL| CRI TI CAL
1c7185 Y R7185 DI RECT! - - NCx—ZINe ST 1C/ 1C7199 Vout
— O UF T gHpK © NOTE: M RROR C7190 7| a 00
PPDCIN G3H I1SOL ~  —— 223/’ : 681K< |2 2
2 sek i AND C7191 _ 28 Bk
2 ] M, PLACE_SI DE=BOTTOM
= NOTE: M RROR C7198
B P5V1_FB PLACE_S| DEETOP
R71 <Rb>|
3 R7196*
CRI TI CAL f/oz%
BA'FIDZ%7O]C\9F5I LM (CHGR_AGATE) = 1.25V* (1 + Ra/ Rb) 201,
SOrT- 323
1}—] R7105 1
3 5 CHGR DOIN D R 1,\/@\/2 (CHeR AN R7121
_2‘>|_| Y = ‘Vy\/—|2 CRI TI CAL
ACIN pin threshold is 3.2V, 46E¥v 51/5‘\4\/ 2 CHEGR CSI RP 4P2PR7120
Di vider sets ACIN threshold at 13.55V 40% E ng
Sparkitecture inpedance is set by R7112 in D2 CHCR v
30mA max | oad R71]022 = CSl_R N 3 0615':
PP5V1 CHGR VDD 101 1«@/&2—, 4 PPDCI N _G3H CHGR . . . .
s6 50 40 43 42 4139 38 35 4 Gk W, DTFED: £ AAAZ—§2PPSVE _CHOR VDD oW %ﬁ%‘ﬁ%ﬁ?: 25 | CRITI CAL CRI TI CAL CRITI CAL CRI TI CA[. CRI TI CAL CRI TI CAL| CRI TI CAL|
' LR Yio? 17130 c7131‘1c7132‘1%;%33‘1c7134 152935 1?7136 1C§%EZF
5 'Cc7101 1 1C7121 ol 10k ?f ? 0
I 2 V; 2 2 V; 2 2 2 2 -
3B smre i =TT M ey Bl IR IR R -
100K 202 I T 04OZCERM C © C C
5% ol £
Mg.lﬂ@’ o = =
_AGND |2 2 VDD VDDP 5
R7 100 12 [visT CRI TI CALDGI : CHGR_DCI N CRI Tl CAL Max Cu t = 8A
it IE>M’\/§/\/2 CHGR RST L 13{sMB_RST_N soarl CHOR SGATE e e ursco 25 2o | 130 X Current =
& SMBUS SMC 5 G8 SAL  illsa U7100 acare CHGR_AGATE 1C7125 —= K SZMZS4COBN (L7130 linit)
SMBUS SMC 5_G3_SDA _ 10|spa TGEN - ACAT 0. 22UF OFN =
& csi P CHGR CSI _P — 0., = f = 400 kHz
CHGR VFRO 4 o R G N o
CHGR CELL 6 N csl 2 ECV' CRI T| CAL CRI Tl CAL
9 BooT] CHGR _BOOT L7130 F7140 TO SYSTEM
CHGR ACI N 3 @ 4. 7UH 20% 14. 5A- 9 - 30\
UGATE CHER UGATE e e o 8AMP- 32V 0. 0060OHM
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[ TRUE PP3V3 S3RS4 BT F 34
D TRUE PP3V3 W AN 34 a2
[ TrUE _USB BT CONN_N 34 76
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J4002 - Canera
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f— True  USB_EXTB P 13 69 76
—IRE GN\ND 19X
J9510 - rio flex
flen 3 TrRUE SD PWR EN 1318 60
[ True  HDM _DDC CLK 12 69 71
[ TrRue  HDM _DDC DATA 12 69 71
> TRUE  HDM _HPD 12 20 69 71
= TRUE  SMBUS_PCH CLK 13 18 44 69 71 77
= TrRUE  SMBUS PCH DATA 13 18 44 69 71 77
[y TRUE PM SLP _S3 BUF L 51 66 67 69
[ TRUE _PM SLP $4 L 12 21 34 38 41 67 69
[ TrRUE  PP3V3_S3 3X13 20 21 44 45 47 66 69 70
e TrUE  PP3V3_S4 29 34 39 49 43 43 45 47 65 65
TRUE PP5V_S4 5Xa3g 39 51 61 66 67 68 60 70
RI O SDCONN_STATE_CHANGE L 20 oo
> TrRUE_USB EXTB OC L 18 69
—IRE GN\ND 10X
3531\/3(2) - hall effect
IRUE &GH 19 35 38 39 43 42 43 44 50 56
g mE _SMC LID R w0 0"
TrRUE  GND
J6050 - left fan
[ TRUE EAN LT _PVW a9
D TRUE FAN LT _TACH 49
f— TrRUE __PP5V SO 3Xag 19 37 49 58 59 62 63 66
—IRE GN\ND 5X
J6060 - right fan
[ TRUE FAN RT PVW 49
[ TRUE FAN RT TACH 49
D TRUE PP5V_SO 3Xag 19 37 49 58 59 62 63 66
—IRE GN\ND 5X

Functi onal

Func_Test J6100 - spi

Test

42 43 44 50 56

39 41 44 81

39 41 44 81

4X39 46 70

20 34 39 40 42 43 46 47 65 66
67 85 70 71 72

38 39 51 61 66 67 68 69 70 72

TrE PP3V42_G3H -
BB teE SMC RESET L i S
= TRUE  SMC _TCK a1 42 s0
Oo>___1RE _SMC TMB a1 a2 50
= TrRUE  SPI ROM USE M.B 14 50
= TRUE _SPI _ALT CLK 50 77
= TRUE _SPI _ALT CS L 50 77
= TRUE__SPI_ALT | G0_MOSI 50 77
oo TrUESPI _ALT |O1l_M SO s0 77
[ TRUE  SPI_ALT 12 _WP_L s0 77
O>__1tmE  SPL_ALT (Ol HAD L
—IRE G\D 2x
J4801 - ipd flex
o> 1eE  TPAD SPILINT L w0
O>__teE  TPAD SPI_CS L w0
O>___1mE TPAD SPI_NCSI w0
O>__1mE  TPAD SPI_M SO w0
£>__1mE  TPAD SPI_SCLK w0
O>__1eE  TPAD SPI_BUS EN w0
o>__1rE USB TPAD N 1539 7
> 1mE__USB_TPAD P 1539 7
=> TRUE 1OXP2 | NT L £
> TRUE__ 1 2C | OXP_SCL a0
e TRUE__ 1 2C | OXP_SDA a9
> TRUE _SMC PME S4 WAKE L 55041 43
Om>_1mE  TPAD ACTUATOR THRMIRIP L = o
O 1mE TPAD VBUS EN w
SMBUS_SMC 2_S3_SCL
= TRUE  SMBUS_SMC 2_S3_SDA
= TRUE___SMC LID 39 a1 42 43
O _1RE SMC_ACTUATOR EN L w0
>___TRE___PPVIN S4_TPAD
oy TrRUE __GND ACTUATOR 4X39
> TrRUE  PP3V3_S4
= TRUE  PP5V_S4
IRE G\D 2X
J4813 - keyboard
i TRUE PP3V3_$4 20 38 33 49 42 43 46 47 65 66
= e PP3V42 G3H 35 18 3 4 2 45 a4 s0 56
i TrUE W5 CONTROL_KBD a9
- TrRUE W5 _KBD1 a9
i TRUE WS KBD10 39
= TRUE W5 KBD11 39
i TRUE W5 _KBD12 a9
o TRUE WS KBD13 39
- TrRUE W5 _KBD14 a9
i R W5 _KBD15_CAP a9
D TruE WS _KBD16_NUM a9
F— TRUE W5 KBD17 a9
i TRUE WS KBD18 39
i TRUE WS KBD19 39
= TRUE WS KBD2 39
o TRUE WS KBD20 £
= TRUE WS KBD21 39
= TRUE WS KBD22 £
o TRUE WS KBD23 £
- TrUE W5 KBD3 39
i TrRUE W5 KBD4 39
D TrUE__ W5 KBD5 39
i TrUE W5 _KBD6 39
- TrUE W5 _KBD7 39
D TruE WS _KBD8 a0
- TrUE W5 _KBD9 39
i TRUE W5 KBD ONOFF L 39
LEFT Tl KBD _ s
= TruE WS LEFT SHIFT KBD
—IRE GND 2X
J4915 - kbd bklt
> 1mE KBDBKIT RETURNL 2X0 6
= ___tme KBDBKLT RETURN2 2Xu0 6
= _1me PPVOUT SO _KBDBKLT .0
—IRE G\D 4X

Poi nt s

J6601 - mc

= IRUE DM C CLK3 52 55
> me  PP3V3 SO U B RCE

= me SRS S EEEEEREEE L
' ) 2
= IRE DM C SDA3 52 55

o IRUE GN\D
J6602 - L speaker

= IRUE SPKRCONN L_I D 52 55
(s 3 IRUE SPKRCONN L _OUT N 53 55 82
= IRUE SPKRCONN L _OQUT P 53 55 82

IRUE SPKRCONN_SL_QUT P

TRUE GND

=

L

J6603 -

= TIRUE SPKRCONN R | D
= IRE SPKRCONN R OUT N
=
=
=

L

IRE SPKRCONN R QUT P

IRE SPKRCONN_SR QUT N
IRE SPKRCONN_ SR _QUT P
IRE GN\ND

J7000 - DC PVR
TrRUE  ADAPTER SENSE

53 55 82

53 55 82

R speaker

52 55

53 55 82

53 55 82

53 55 82

53 55 82

2Xse

D TRUE PP20V_DCI N_FUSE
—IRE GN\ND

2X

J7050 -
PPVBAT.
SMBUS SMC 5 G3_SCL

battery

8Xs6 57

41 44 56 57 81

TrRUE  SYS_DETECT L

D_L TrRUE  GND
J8300 - eDP

= TrRUE__DP_I NT_AUX N
= TrRUE_DP_INT_AUX P
=> TrRUE__DP I NT M. N<O>
= TRUE DP_INT_M._N<1>
= TRUE__DP_INT _M._N<2>
e TrRUE__DP_INT _M._N<3>
= TrUE__DP_INT_M._P<0>
ey TrUE_DP_INT M. _P<1>
= TrRUE__DP_INT _M._P<2>
TrUE__DP INT M. P<3>
> TRE LCD IRO L
= True  LCD HPD CONN
P TRUE. LCD BKLT PWM R

63 68

@)
]
5 [
@)
s
%@L
]
3

TRUE 12C BKLT_ SDA

37 41 44 48 68 71 72 81

37 41 44 48 68 71 72 81

63 68 71

TRUE 12C BKLT SCL

63 68 71

PPS5VR3V3 SW LCD

3Xes

PPVOUT SO LCDBKLT
TRUE  GND

63 68
16X

Power Rails
TRUE_PM SLP S3 L

12 21 41 67

TrRUE  PPVTT_SO_DDR

21 27 60 70

TrRUE  PP3V3_S0

66 67 68 70 72 82
T 415 17 19 20 29 33

TRUE PP3V3 S3

i1 12 13 1,
35 44 45 46 47 48 49 51 52 55
13 20 21 44 46 47 66 69 70 72

TrRUE  PP3V3 S5

TrUE  PP3V3_S5_AVREF _SMC

12 14 15 17 18 19 21 31 32 34
81 64 68 67 70 71 82

a1 a2

TrUE  PP3V42 G3H

TrRUE  PP5V_SO

19 35 38 39 41 42 43 44 50 56
57 85 67 70 72

18 19 37 49 58 59 62 63 66 67

TrRUE  PP5V_S3

70 71 72
21 37 60 66 67 70

TrRUE  PP5V_S5

61 66 70

TrRE __PPBUS_G3H

30 45 56 57 63 65 70

True  PPDCI N G3H

56 57 70

True  PPVCC SO CPU

68 10 46 59 70

TrRUE PPVTTDDR S3

60 70

TruE  PP3V3_SO0SW SSD

35 46 70

TrUE  PP1V5_SO

TrRUE  PP1V35_S3

BeR00000000000000

13 12 13 15 17 19 52 64 67 69

21 46 60 66 70

FUNC_TEST XDD

= TRE XDP_CPU TCK o 18 78

= IRUE XDP_PCH TCK 11 18

> IRUE XDP_CPU TDI 6 18 75

= IRUE XDP_CPU_TDO 6 18 75

> TRUE XDP_CPUPCH TRST L 6 18 75

> TRUE XDP_CPU_TNVS 618 75

= IRUE XDP_PCH TVS 11 18

= IRUE XDP_PCH TDI 11 18

IRUE XDP_PCH TDO 11 18

= TRUE XDP_CPU PREQ L 6 18 75

> IRUE XDP_CPU PRDY L 618 75

= TR PM RSMRST L 1267 77

= IRUE PM PCH PWROK 12 19 77

> IRUE PM SYSRST L 12 19 41 77

[ IRUE CPU_CFG<3> 6 18 75

= IRUE PP1VO5_ SO 10 14 15 17 18 42 62 67 70

= IRUE GN\ND 2X GND
FUNC TEST Power Sequence

> TRUE SMC _ONOFF L 39 41 42
> IRUE PM _DSW PWRGD 12 41 77
> IRE ALL_SYS PWRGD 18 19 41 58 67
> IRUE PM PCH SYS PWROK 12 18 19 41 77
> IRUE PLT RESET L 12 18 20 21
= IRUE EDP_| G PANEL PWR 12 68 71
> IRUE EDP_| G BKL ON 12 63 71
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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 1373 7320 _NC_TBT_XTAL250UT — TRUE TRUE NC_TBT_XTAL250UT 28 73
2 1a _NC _USB3_SPARE_D2RP — TRUE TRUE  NC USB3_SPARE_D2RP 137 -
2313 _NC_USB3_SPARE _R2D CN — IRUE TRUE NC USB3_SPARE_R2D_CN 13 73
12 _NC_USB3_SPARE_R2D CP — _IRUE TRUE NC _USB3_SPARE_R2D CP 13 73
7 1 _NC_USB3 EXTC D2RN — Tme  tme  NC USB3 EXTC D2RN v e o JBT A DOR Pel> lresm BEAD- PROBE BPAS 31 No, XNET_CONNECTI ON=TRUE
7673 15 _NC_USB3 EXTC D2RP — _TRUE TRUE NC USB3 EXTC D2RP 1373 76 TP _DP TBTSRC M. CP<3..0> — TRUE TRUE NC DP TBTSRC ML CP<3..0> 2 ez lapsw BEAD- PROBE BPA532 NO_XNET_CONNECTI ON=TRUE
76 73 1 _NC _USB3_EXTC R2D CN — _IRUE TRUE NC USB3_EXTC R2D CN 13 73 76 TP_DP _TBTSRC M._CN<3..0> — TR TRUE NC DP_TBTSRC M._CN<3..0> =
76 73 13 _NC_USB3_EXTC R2D CP — IRUE TRUE NC USB3_EXTC R2D CP 1373 73 28 _NC_DP_TBTSRC AUXCH CP — IRUE TRUE NC DP_TBTSRC AUXCH CP 28 73
76 73 15 _NC_USB3_EXTD D2RN — _TRUE TRUE NC USB3_EXTD D2RN :; s 7326 NC _DP_TBTSRC AUXCH CN — TRUE TRUE NC DP_TBTSRC AUXCH CN 28 73
76 75 15 _NC_USB3_EXTD_D2RP — TRE rE_ NC USB3_EXTD_D2RP 1573 78 -
76 73 1 _NC _USB3_EXTD R2D CN — _TRUE TRUE NC USB3_EXTD R2D CN 1373 76
7673 15 NG _USB3_EXTD R2D CP — _TRUE TRUE NC USB3_EXTD R2D CP 1373 78
2 _NC PCIE ENET D2RN — TRUE TRUE NC PClI E ENET D2RN 7
» _NC PCIE ENET D2RP — _IRUE TRUE NC PClI E ENET D2RP 7
s _NC PCIE ENET_R2D CN — _IRUE TRUE NC PCI E ENET_R2D CN - rm—
s _NC PCIE ENET_R2D CP — _TRUE TRUE NC PCI E ENET_R2D CP .
- =1 _NC DP 1 G D AUXCHN — TRUE TRUE NC DP_| G D _AUXCHN 1208
212 _NC DP_1 G D AUXCHP — IRUE TRUE NC DP_| G D _AUXCHP 1208
72 u _NC _SATA A D2RN — _TRUE TRUE NC SATA A D2RN 1173 78
67311 _NC _SATA A D2RP — _TRUE TRUE NC SATA A D2RP w1 NC PCIE CLKI00M GPUN — TRUE TRUE NC PCl E CLK100M GPUN 1
7721 _NC_SATA_A R2D_CN — TRUE TRE  NC SATA A_R2D CN w3 _NC PCIE CLKI00M GPUP — TRE rE _ NC PCIE_CLK100M GPUP s
w72 NC SATA A R2D CP — _IRUE TRUE NC SATA A R2D CP 1737 3 NC PCI E CLK100M PE5N — IRUE TRUE NC PCl E_CLK100M PES5N 17
67311 _NC _SATA B D2RN — _TRUE TRUE NC SATA B D2RN 1171 3 NC PCIE_CLK100M PE5P — TRUE TRUE NC PCl E_CLK100M PES5P 17
731 _NC SATA B D2RP — _IRUE TRUE NC SATA B D2RP e NC PCIE CLKIOOM ENETSDN = NC PCIE CLK100M ENETSDN _.; 75
6711 _NC SATA B R2D CN — _TRUE TRUE NC SATA B R2D CN 1 s s NC PCIE CLK100M ENETSDP pu— NC PCIE CLK100M ENETSDP ., +5
w711 _NC SATA B R2D CP — TRUE TRUE NC SATA B R2D CP s u NC PCIE CLK100OM ENETN — TRUE TRUE NC PCl E CLK100M ENETN 17
s _NC_SATA_ODD_D2RN — TRE TrE__ NC SATA ODD_D2RN 17721 _NC PCIE CLK100M ENETP — TRE TrE  NC PCIE CLKIOOM ENETP ;4
11 _NC_SATA _ODD _D2RP — IRUE TRUE NC SATA ODD D2RP nreu NC PCIE CLKI00M PEGBN — IRUE TRUE NC PCl E_CLK100M PEGBN 17
1 _NC_SATA_ODD R2D_CN — TRUE TRUE NC SATA _ODD R2D CN 173 _NC PCIE_CLKI00M PEGBP — TRUE TRUE NC PCl E_CLK100M PEGBP s
s u _NC _SATA _ODD_R2D CP — TRUE TRUE NC SATA ODD R2D CP n7ssu _NC PCIE CLKIOOM SWN — TRUE TRUE NC PCI E CLK100M SWW 17
11 _NC_SATA D D2RN — IRUE TRUE NC SATA D D2RN nreu NC PCIE CLKI00M SWP — IRUE TRUE NC PCl E_CLK100M SWP 17
e N P N =Tme tme NG SIADL2EP ®7 . NC PCH GPI 064 CLKQUTFLEXO — tre  tre  NC PCH GPI 064 CLKQUTELEXO i 7
o =R Truz NG SALA D ROD ON ns NG PCH GPI 065 _CLKOUTFLEXL — NC_PCH _GPI 065_CLKOUTFLEX1
2 _NC SATA D R2D CP — IRE TRUE NC SATA D R2D CP g P M EEEE SR e B E = e = TRUETRIE e TSR s B L E =S 17
7: . _NC _SATA F_D2RN — TRUE TRUE NC_SATA E D2RN . 72 21 _NC PCH GPl 066_CLKOUTFLEX2 — TRUE TRUE NC PCH GPI 066_CLKOUTFLEX2 1173
21 _NC_SATA F_D2RP — TRUE TRUE NC SATA F D2RP N NC PCH GPI G67_CLKOUTFLEX3 — TRUE TRUE NC PCH GPI 067 CLKOUTFLEX3 1173
211 _NC_SATA F_R2D _CN = IRUE TRUE NC SATA F R2D CN 173
=1 _NC _SATA F R2D CP — IRUE TRUE NC SATA F_R2D CP 17
77 10 NG USB EXTON —=1rE TR NG USB EXTCN B NG USB_AN — tRE  TRE NG USB 4N T
76 73 1 _NC_USB_EXTCP — TRUE TRUE NC USB_EXTCP 13 73 76 NC_USB 4P — NC_USB 4P
76 73 15 NG _USB_SDN — TRUE TRUE NC_USB_SDN oge 318 — TRUE TRUE 1373
76 73 13 _NC_USB_SDP — _TRUE TRUE NC USB_SDP 1373 76
313 _NC_USB_W. ANN — _TRUE TRUE NC USB_W.ANN =
313 _NC_USB W . ANP — _IRUE TRUE NC USB_W . ANP 1373
76 73 13 _NC_USB_6N — _IRUE TRUE NC USB_ 6N 13 73 76
767315 _NC USB 6P — TRUE TRUE NC USB 6P 1373 76
7673 15 _NC_USB_7N — _IRUE TRUE NC USB 7N 1373 76
7673 15 _NC_USB_7P — _TRUE TRUE NC USB 7P 1373 76
76 73 15 _NC_USB_EXTDN — TRUE TRUE NC USB EXTDN 1373 76
76 73 15 _NC_USB_EXTDP — _IRUE TRUE NC USB EXTDP 1373 76
13 _NC _USB PSOCN — _TRUE TRUE NC USB PSOCN 1373
31 _NC_USB_PSOCP — _IRUE TRUE NC_USB_PSOCP 1373
7673 15 _NC_USB_| RN — _IRUE TRUE NC USB | RN 1373 76
7673 15 _NC _USB_| RP — _TRUE TRUE NC USB | RP 1373 76
57311 _NC | TPXDP_CLK100MN — TRUE TRUE NC | TPXDP_CLK100M\ 1173 78
57311 _NC | TPXDP CLK100MP — _IRUE TRUE NC | TPXDP CLK100MP 1173 78
212 _NC PCI PME L — IRUE TRUE NC PCl PME L 127
s NC PCl CLK33M OUT2 — TRUE TRUE NC PCl CLK33M OUT2 s
=1 NC PCl _CLK33M OUT3 — _IRUE TRUE NC PCl _CLK33M OUT3 1
11 _NC _HDA SDI N1 — _IRUE TRUE NC HDA SDI N1 173 O—IRE PCl E TBT _R2D P<3..0> 28 75
211 _NC_HDA_SDI N2 — _IRUE TRUE NC _HDA_SDI N2 173 OO IRE PCl E TBT _R2D N<3..0> 28 75
23 11 _NC_HDA_SDI N3 — IRUE TRUE NC HDA_SDI N3 173 O—IRE PCl E_TBT D2R C P<3..0> 28 75
31 NC LPC DREQO L — _TRUE TRUE NC LPC DRECQO L 13 73 CoO—IRE PClE TBT D2R C N<3..0> 28 B§
313 _NC CLINK CLK — IRUE TRUE NC CLINK CLK 13 73
31 _NC CLI NK DATA — _TRUE TRUE NC CLI NK _DATA -
1 NC CLINK RESET L — tRE  TtRE  NC CLINK RESET L . D IRE Y N L Fe sz 7o
77s1 NC LPC CLK33M LPCPLUS R — tmiE TRE  NC LPC CLK33M LPCPLUS R 1; + 7 —RE = & i
— > IRE DM _N2S P<3..1> 512 75
> IRE DM N2S N<3..1> .
SYNC MASTER=J15 M.B SYNC DATE=10/31/ 201
ymia
0 NC USB_SMcP — teE  tRE  NC USB SMCP - NC & No Test
26 73 _NC_USB_SMCN — IRUE TRUE NC USB_SMCN 73 76 DAL ez
d} Appl e Inc. =SCH_NUM
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X425 BOARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS

BOARD LAYERS BOARD AREAS AN | OEREFER
TOP, I SL2, I SL3, | SL4, | SL5, 1 SL6, | SL7, | SL8, | SL9, | SL10, | SL11, BOTTOM NO_TYPE, BGA, P65BGA M 16.2
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
DEFAULT * Y =45_OHM_SE =45_OHM_SE 10 W 0 W 0 W
STANDARD * Y =DEFAULT =DEFAULT 10 W =DEFAULT =DEFAULT
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
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 . . BA PO72_SPACE
50_OHM_SE TOP, BOTTOM Y 0.095 W 0.095 W - - PeSBGA PO75_SPACE
50_OHM_SE * Y 0.066 MM 0.066 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
45_0"M_SE TOP, BOTTOM Y 0.116 MM 0.116 MM SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
45_0OHM_SE * Y 0.083 MM 0.083 MM =STANDARD =STANDARD =STANDARD DEFAUL i S M g
STANDARD * =DEFAULT ?
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP BGA_P1MM @ 0.1 MW ?
40_OHM_SE TOP, BOTTOM Y 0. 145 W 0.095 WM BGA_P2MM * 0.2 MM ?
40_OHM_SE * Y 0.102 MV 0.090 MV =STANDARD =STANDARD =STANDARD PO72_SPACE * 0.071 MV ?
PO75_SPACE * 0.075 WM ?
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
37_OHM_SE TOP, BOTTOM Y 0.165 W 0.095 wW
37_OHM_SE * Y 0.118 MM 0.090 MM =STANDARD =STANDARD =STANDARD St ac kup_ mf | ned SpaCI ng Rul es
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 '\bt e: OJt er dl el eCt r | c | s 0 058 mm nom nal ,
27P4_OHM SE | TOP, BOTTOM Y 0.265 W 0.095 WM Inner dielectric is 0.053 mm nomni nal .
27P4_OHM SE * Y 0.186 MV 0.1 MV =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 GAP SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
72_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1: 1_SPACI NG . 0.1 MV ?
72_OHM DI FF  |ist3 ista 159 1st10, Y 0.105 MV 0.105 WM 0.120 WM 0.120 WM
72_OHM DI FF I'SL2,1SL11 Y 0.105 MM 0.105 MM 0.120 MM 0.120 MM SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT
72_OHM DI FF TOP, BOTTOM Y 0. 146 WM 0. 146 WM 0.120 wW 0.120 mv 1x_DI ELECTRI C TOP BOTTOM 0.058 W ?
1x_DI ELECTRI Ci|sL3 1sL4 1SL9 IsL1 0.053 mwm ?
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 Gu| 155 1506 1507 158 1t 0.101 MM 2
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF  [ist3 15L4 1519 15L10 Y 0.092 MV 0.092 MV 0.120 mv 0.120 mv
80_OHM DI FF ISL2,1SL11 Y 0.092 W 0.092 WM 0.120 wW 0.120 wW PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH [ DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
80_OHM DI FF TOP, BOTTOM Y 0.125 W 0.125 W 0.155 w 0.155 w P65_BGA * Y 0.071MM 0.071MM 0. 075MvV 0.126MV
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
85_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD NET_PHYSI CAL_TYPE | AREATYPE | PHYSI CAL_RULE_SET
85_OHM DI FF  [1sta 1sie 150 1500 Y 0.080 MM 0.080 MM 0.120 MM 0.120 MM . PesE Pes B
85_OHM DI FF | I SL2,1SL11 Y 0.080 MM 0.080 MM 0.120 WM 0.120 MM
85_OHM DI FF TOP, BOTTOM Y 0.105 mw™m 0.105 mwm 0.125 W 0.125 W
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
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF  |isi3 154 1509 15L10, Y 0.078 MM 0.078 MM 0.200 MM 0.200 MM
90_OHM DI FF | I SL2, 1 SL11 Y 0.078 MM 0.078 MM 0.200 MM 0.200 MM
90_OHM DI FF | TOP, BOTTOM Y 0.101 MM 0.101 MM 0.180 MM 0.180 MM
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 MW

SYNC MASTER=SI DLE J45 SYNC

DATE=12/10/ 201

T

PCB Rul e Definitions
@ Appl e Inc. . —NUM>
® <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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CPU Signal Constraints
PHYSI CAL_RULE_SET LAYER ALFON RQUTE | M N MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP H
— - ON LAYER? pr r 1
CPU Net Properties DP AUX NET PROPERTI ES
CPU 508 * =50 OHM SE =50 OHM SE =50 OHM SE =50 OHM SE =STANDARD =STANDARD NET TVPE S
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CPU 45S * =45 OHM SE =45 OHM SE =45 OHM SE =45 OHM SE =STANDARD =STANDARD - - ELECTRI CAL CONSTRAI NT SET| PHYSI CAL SPACI NG
" - - - DM _=2N CPU 85D DM _S2N DM _S2N P<3: 0> 51273
CPU 27P4S =27P4 OHM SE =27P4 OHM SE =27P4 OHM SE =27P4 OHM SE 7 ML 7ML DM 7§7N (\Ap\LﬂED DM 7§7N w SZN ’\'<3 o> 1273
R - - - - - - = DM <3: 0>
CPU 85D =85 OHM DI FF =85 CHM DI FF =85 CHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF D m7$: 2:17::2 m7$: o %g Ekg g> 51273 DB_INT 16 M Dp_85D Dsplaveerr | DP_INT_M _GC_P<3..05 s n
NOTE: 7 nmil gap is for VCCSense pair, which Intel says to route with 7 mil spacing without specifying a target inpedance. = = = = EDl_| NT * e D INTIGM DP_85D DI SPL AYPORT DP_INT_ M _C N<3..0>s5en
| CPUS0S CPULAGIL 52 DP_85D Displavecer | DP_LNT_M._P<3.. 0>
O—EDL_CsYnC CPU 508 CPU_AGTI FDI _CSYNC s 12 = = DP | NT = e re 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 VEI GHT = = = — DP_85D DI SPL AYPORT M 3..0> s D
DM _aK CPU 85D CLK_DM DM _CLK100M CPU P 611 b f:D DL SpLAY DP INT M. E P<3.. 0> s
CPU AGTL * =STANDARD 2 CPU AGTL ToP BOTTOM =2x DI ELECTRI C 2 DM _ak CPU 85D LK DM DM _CLK100M CPU N 11 = = - =
— = DP_85D pisplayport | DP INT _M._F_N<3. . 0> &
. " oL N SovD " Ppv— N O—CRULAKIZE Pl CPU 85D AKPOE CPU CLK135M DPLLREF_N ., e DL SpLAY DP I NT M. P<3..0> o
cPU 8M CO—CPU A KI3S Pl CPU 85D ClK POLE CPU CLK135M DPLLREF P, ., = poran e AYP‘“ o INT M e 0o 8 72 75
cPU cow * 20 ML 2 CPU VREF * 12 ML B [ED—CPU_CLKI3S Pl CPU 85D ClK POE CPU CLK135M DPLLSS N 4, = = Ot — 68 72 75
" - N O—CRULAKIZE Pl CPU 85D AKPOE CPU CLKI1I35M DPLLSS P ¢ .,
PuiTP =2 1 SPAaING D—CRUEDR cove CPU 27PAS CPU_COVP CPU_EDP_RCOWVP 5 DP_INT | G AUX DP_85D DisPLAYPORT | DP_| NT_AUXCH C P 5 68 71
CPU VCCSENSE B 25 ML ? ED—CRUPEG cov CPU 27PAS CPU_CONP CPU PEG RCOMP s Z>—DE_LNL_LG AUX DP_85D pispLayport | DP I NT _AUXCH C N P
- - X - - D—BUCEG CcPU 455 cPy I TP CPU CFG<19. . 0> 6 18 72 [CD—DE_LNT_1 G AUX DP_85D pispLayporT | DP | NT AUX P 8 72
Most CPU signals with inpedance requirenents are 50-ohm singl e- ended. = = = I')P7I r\rr7| (jAUX I')P7RRI’) D SPLAY DP | NT AUX N
3 POR o8 72
Sone signals require 27.4-ohm singl e-ended i npedance. D = == =
SOURCE: | VB PLATFORM DG , Tabl es 205-207 O XDE_OK PCH QK POE 8D| QK POE NC | TPXDP_CLK100MP 1
H O—XDE_aK PCH QK POE 85D| QK PAE NC | TPXDP_CLK100M\ 17
Spaci ng Rul e Sets = em W — XDP_CPU_TDI " ]
CO—XDE_TDo CPU 455 cPU | TP XDP_CPU_TDO - M
SPACI NG_RULE_SET LAYER LINE- TO LINE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE-TO-LI NE SPACING [ VI GHT = s CPUL45S B XDP_CPU TNB MY
DM _2SAME * =3X_DI ELECTRI C ? DM _2SAME TOP, BOTTOM| =4X_DI ELECTRI C ? O—XD2_TIK CPU_45S CPU LTP XDP_CPU _TCK 618 72
DM _TXRX * =6X_DI ELECTRI C ? DM _TXRX TOP, BOTTOM| =10X_DI ELECTRI C ? —LRST_L CRUL45S CRULTE XB_CRURCH TRST_L e
- = : = : inhide : D CPU 455 CPU TP XDP_BPM L<3. . 0> o1
DM CLK2N2S * =6X_DI ELECTRI C ? DM CLK2N2S TOP, BOTTOM| =10X_DI ELECTRI C ? [— CPU_45S CcPy_| TP XDP_BPM L<7..4> 18
DM CLK2S2N * =3X_DI ELECTRI C ? DM CLK2S2N TOP, BOTTOM| =6X_DI ELECTRI C ? . ESELL CRUL45S CRULTE 2E_DBRESEL L e
= _ ’ o . D—XDE_PROY_| CPU 455 cPy I TP XDP_CPU PRDY_ L 5 18 72
DM CLK2OTHER * =4X_DI ELECTRI C ? DM CLK2OTHER TOP, BOTTOM| =4X_DI ELECTRI C ? D —XDE_PREQ | CPU 455 cPy | TP XDP_CPU PREQ L 6 18 72
O —CBU CATERR | CPU 455 CPU_AGTL CPU CATERR L 6 a1
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET O—CRU BEl CPU 455 CPU VID CPU_PECI 6 14 42
oM _* —SANE " o™ 2 O CPU_PROCHAT_| CPU 455 CPU_AGITL CPU PROCHOT L 6 a1 42 58 C
DM _N2S DM _S2N * DM _TXRX = CPU PV CPU 455 CPU_AGITL CPU_PWRGD 6 1418
- CO—PMIHRMIRIP | CPU_45S CPU 8M | PM THRMIRI P_L 6 14 42 DP / HDM NET PROPERTI ES
DM _S2n DM _h2s DM _TXRX L D cPU_asS P AGT PM_NEM_PWRGD RET TYPE
A NEM | ) . | AG] 61221
CLK_DM DM _N2S * DM CLK2N2S O—BMSWINC CPU_45S CPU_AGTI PM _SYNC o1z ELECTRI GAL CONSTRAI NT SET PHYS! A SPACI NG
" )_SM_RCONP CPU 27P4S CPU_COVP. CPU_SM RCOWP<2. . 0> 6 [Z>—HDM_DATA DP_85D DI SPLAYPORT | HDM _DATA P<2. . 0> 60 71 72
CLK DM OM _S2N DM GLK2s2N CoO—eu VD CPU 45S CPUVID CPU VI DSOUT 8 58 [ HDM_DATA DP_85D pspLayport | HDM  DATA N<2. . 0> 60 71 72
CLK_DM * * DM CLK2OTHER CPUVID 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—CcruvD CPU_45S CPUMI D CPU VI DALERT L Y D>t _ak DP_85D HOM _ QLK HDM _CLK_N 560 7172
[ CBLLVOCSENSE ceu 27pas 1 cRU voosense | CPU VOCSENSE, B "o CP_TAT MO o_ssn o DP_TBTSNKO M. C P<3..0> sz n
- = = SPI AYPORT | .
PHYSI CAL_RULE_SET LAYER ALLON ROUTE |\ i MUM LI NE WDTH | M NIMJUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [ —CPU VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N o s = —E = —
ON LAYER? DP_TBT MO DP_85D pispLAaYPorT | DP.TBTSNKO_M._C N<3..0> 525 71
D —CBLLMEM VREE MEM 12M | CPU_DI MVA_VREFDQ 72 = — = = TDP TBTSNKO M. P<3.. 0>
PEG 80D * 80 OHM DI FF =80 OHM DI FF =80 OHM DI FF =80 OHM DI FF =80 OHM DI FF =80 OHM DI FF DI '\/’\B VREFm @ I')FLRRD DI SPLAYPOR . 28
CD—PUNEMVREE MEML12M | Py 7z DP_ 85D DL spLavpoRT | DP_TBTSNKO_M._N<3. . 0> 2
PWR Pl M VI 22 23 24 71 78 = = —
: y CD—PUNMEMVREE M splaypeT | DP_TBTSNKI_M__C P<3. . 0> _—
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING [ VI GHT SPACI NG_RULE_SET LAYER LI NE-TO-LI NE SPACING [ VeI GHT > CPU_NEV VREE po Yo PPOV75 _S3 NEM VREFDO B 2 25 26 = :712?3 1 :7223 z | DETBISHA_M_C P<8.. 0> 528 71
N N ] PPOV7 M VREE _TBT_ | spiayporT | DP_TBTSNKLI_M._C N<3. . s28 7
PEG 2SAME 3X DI ELECTRI C ? PEG 2SAME TOP BOTTOM 4X DI ELECTRI C ? = gtfimixii ﬁmﬁp\cﬂ PPO 5_S3 NEM VREFCA 22 23 24 25 26 71 75 78 et DP_85D D SPLAYI DP TBTSNK1 M. P<3.. 0> 2
PEG TXRX * =6X DI ELECTRI C ? PEG TXRX TOP BOTTOM =10X DI ELECTRI C ? = " N TR R” [l DP_85D pispLayport | DP.TBTSNK1 M. N<3. . 0> 2
PEG 20THER . =4X DI ELECTRI C ? PEG 20THER TGP BOTTOM =6X DI ELECTRI C ? 2> IBISNKO_AUXCH DP_85D DP_TBTSNKO_AUXCH P
‘ " > - > > IBISNKO_AUXCH DP_85D DP_TBTSNKO_AUXCH N
PEG 2CLK =7X DI ELECTRI C [ PEG 2CLK TOP BOTTOM =10X DI ELECTRI C 7 @ I')FLRRD u:, TBTSNKO AL))(C"' C P 12287
[ 8 DP_85D DP_TBTSNKO AUXCH C N2z n
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT > —IBISNKI_AUXCH DP_85D DP_TBTSNK1_ AUXCH P
N - o _ 5 > IBISNKI_AUXCH DP_85D DP_TBTSNK1 AUXCH N
PEG3 2SAME =4X DI ELECTRI C [ PEG3 2SAME TOP BOTTOM =6X DI ELECTRI C 7 I')FLRRD u:’ TBTSNK:L AL))(C"' C P P
PEG3 TXRX . =8X DI ELECTRI C ? PEG3 TXRX TGP BOTTOM =12X DI ELECTRI C ? = DP_85D DP_TBTSNK1_AUXCH C N iz 27
PEG3 20THER * =5X DI ELECTRI C ? PEG3 20THER TOP BOTTOM =8X DI ELECTRI C ? B
PEG3 2CLK * =8X DI ELECTRI C ? PEG3 2CLK TOP BOTTOM =12X DI ELECTRI C ?
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
PEG_* =SAME * PEG_2SAME PEG3_* =SAME * PEG3_2SAMVE
PEG_R2D PEG_D2R * PEG_TXRX PEG3_R2D PEG3_D2R * PEG3_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 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 _—
DP 85D * =85 OHM DI FF =85 OHV DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | VeI GHT SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT [=>—PCLE_D2R SSD CPU 85D PEGR_I?R PCIE _SSD D2R P<3..0> 57
[Z=D—PCLE 2R SSD CPU 85D PEG3 2R PCIE SSD D2R N<3..0> 5451
B - B L 2
DP 2SAME 3x DI ELECTRI C DP 2SAME TOP BOTTOM 4x DI ELECTRI C - ) mng;D meiR’D PG E SSD mD C P<3 j o> s
DP 20THER B =4x DI ELECTRI C 2 DP 20THER TOP BOTTOM =6x DI ELECTRI C 2 oy PCLE R2D CPU_85D PEG3_R2D PCIE_SSD R2D C N<3..0> sa3s 7
HI K 2CLK * =7x DI ELECTRI ? HI K 2CLK T BOT T =1 DI ELECTRI ? m mnggD me*R?D PO E SSD mD P<3 - O> s
DM Gk 2a e cTRC DM Gk 2a o BorToM “1ox CTRC D CPU 85D PEG3_R2D PCl E_SSD R2D N<3..0>
HDM CLK 2DP * =4x DI ELECTRI C ? HDM CLK 2DP TOP BOTTOM =6x DI ELECTRI C ? PFGﬁmRﬁTﬂT (“PlLHED PFGﬁD?R PO E TBT D2R P<3 . O> s 28 71
HDM CLK 20THER * =7x DI ELECTRI C ? HDM CLK 20THER TOP BOTTOM =10x DI ELECTRI C ? S PEG 2R TBT CPU 85D PEG 2R PCIE TBT D2R N<3..0> 5 28 71
> CPU 85D PEG 2R PCE 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> 273 - A
pp—— vy - " D= PEG R2D TET cPU_85D PEG ROD PCI E TBT R2D P<3.. 0> o 7 I\C MASTER=CLEAN X305 PEG SYNC DATE=02/18/ 2014
° — = [ PEG ReD TAT CPY 85D PEG R2D PCIE TBT_R2D N<3..0> ;4 CPU Q)nst r a| nts
DI SPLAYPORT * * DP_20THER = CcPU 85D PEG R2D PCE TBT R2D C P<3..0> s n
CcPU 85D PEG R2D PCIE TBT R2D C N<3..0> sz n AL S
HDM _CLK CcLK_* * HDM CLK_2CLK = = = @ Appl e Inc CH_NUM>
° \ ON
Hi K DI SPLAYPX * Hi K_2DP
DM _CL S ORT DM CLK_: ® <E4LABEL>
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 natching should be 0 127nm 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 DOCUVENT | N CONFI DENCE 111 O: 118
SOURCE Cal pel la SFF DG Rev 1 5 (407364) and Fanily GPU DG 04202 001 v04 Il NOT TO REPRODUCE OR COPY I T
MAX LENGTH OF DI SPLAYPORT/ TMDS TRACES 13 | NCHES I:i/ II;IEJI ;?Gili\leﬁésg;v:;BLl SH I T IN WHOLE OR PART
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SATA I nterface

Constraints

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SATA 85D * 85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF
SATA 37SE * 37 QMM SE =37 OHM SE =37 OHM SE =37 OHM SE =37 OHM SE =37 OHM SE
SATA 45SE * 45 OHM SE =45 OHM SE =45 OHM SE =45 OHM SE =45 OHM SE =45 OHM SE
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG I GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG I GHT
SATA 2SAMVE * =3X DI ELECTRI C ? SATA 2SAME TOP BOTTOM =4x DI ELECTRI C ?
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 RCOVP * =6X DI ELECTRI C ? SATA RCOVP TOP BOTTOM =10X DI ELECTRI C ?

NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG RULE_SET
SATA_* =SAME * SATA_2SAVE
SATA_R2D SATA_D2R * SATA_TXRX
SATA_* * * SATA_20THER
USB 2.0 Interface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
PCH USB RBI AS * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
UsB 85D * 85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF
SPACI NG_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
usB . =4X DI ELECTRI C ? usB TOP BOTTOM =6X DI ELECTRI C ?
USB RBI AS * =6X DI ELECTRI C ? USB RBI AS TOP BOTTOM =10X DI ELECTRI C ?
BT WAKE * =4X DI ELECTRI C ? BT WAKE TOP BOTTOM =6X DI ELECTRI C ?
USB 3. 0 | NTERFACE CONSTRAI NTS
PHYSI CAL_RULE_SET LAYER &LE’Q’YE%JTE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
UsB3 85D * 85 OHM DI FF =85 OHM DI FF =85 O-M DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
USB3 2SAME * =3X DI ELECTRI C ? USB3 2SAME TOP BOTTOM =4x DI ELECTRI C ?
USB3 TXRX * =6X DI ELECTRI C ? USB3 TXRX TOP BOTTOM =10X DI ELECTRI C ?
USB3 20THER * =4X DI ELECTRI C ? USB3 20THER TOP BOTTOM =6X DI ELECTRI C ?
NET_SPACI NG_TYPEL1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG RULE_SET
USB3_* =SAME * USB3_2SAME
USB3_R2D USB3_D2R * USB3_TXRX
UsB3_* * * USB3_20THER

System Cl ock Si gnal

Constraints

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
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 VEI GHT
CLK_SLOW * =4x_DI ELECTRI C ?
CLK_25M * =5x_DI ELECTRI C ? NOTE: 25MHz system cl ocks very sensitive to noise.
NOTE: Latest Intel DG calls out 500hns SE for sys cl ocks

PCH Net Pr operties

NET TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ SATA_85D SATA_R2D NC SATA A R2D CP
[ SATA_85D SATA_R2D NC _SATA_A_R2D CN
[l SATA_85D SATA_?R NC _SATA A D2RP
e SATA_85D SATA 2R NC_SATA_A_D2RN
[l SATA_85D SATA_R2D NC _SATA B_R2D CP
[l SATA_85D SATA_R2D NC _SATA B_R2D CN
SATA_85D SATA 2R NC_SATA_B_D2RP
[lin SATA_85D SATA_?R NC SATA B D2RN

PCH_SATA_RCOWP

SATA_ROQVP

O USB_EXTA USB_85D USB USB_EXTA P
[CO—USB EXTA USB_85D USB. USB EXTA N

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

L NC USB_85D USB NC USB_EXTCP

L NC USB_85D USB NC USB EXTCN

L NC USB_85D USB NC USB SDP

, NC USB 85D USB NC USB_SDN
fRe CPU 455 cPy | TP SMC_DEBUGPRT_RX L
[l CPU 455 cPy I TP SMC _DEBUGPRT_TX L
O—UsB s\ USB_85D USB NC USB_SMCP
O lsE s\ USB_85D USB NC USB_SMCN

, NC USB_85D USB NC USB 6P

L NC USB_85D USB NC USB_6N

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

L NC USB_85D USB NC USB EXTDP

L NC USB_85D USB NC _USB_EXTDN
O UsB BT USB 85D USB USB_BT P
CO—UsB BT USB_85D USB USB BT N
[ USB_85D USB. USB BT _CONN P
[ USB_85D USB. USB BT _CONN_N

L NC USB 85D USB NC USB | RP

y NC USB_85D USB NC USB | RN
[Z=»>—USB_TPAD USB 85D USB USB_TPAD P
[ USB_TPAD USB 85D USB USB_TPAD N
USB 85D USB USB_TPAD R P
flied USB 85D USB USB_TPAD R N

PCH USB_RBI AS

CO—BCHUSB RBIAS L PCH USB RBIAY  USB RBIAS

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
Z>—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
. USR3 USB_85D USB3 2R NC USB3_EXTD D2RP
[Z»>—NC UsB3 USB 85D USB3 2R NC USB3_EXTD D2RN
USB_85D USB3 R2D NC USB3_EXTD R2D CP
flain 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 | ALK SIOw SYSCLK_CLK32K_RTC
ZZ>—SYSCLK GLK25M SB CLK 25M 455 | A K 25M SYSCLK _CLK25M SB
= CLK 25M 455 | A K 25M SYSCLK_CLK25M SB_R
[=>—SYSOLK O K25M CAM ClLK 25M 45S | A K 25M SYSCLK_CLK25M CAMERA
[Z=>—SYSOLK O K25M TET ClLK 25M 45S | A K 25M SYSCLK_CLK25M TBT

ClLK 25M 45S | A K 25M SYSCLK_CLK25M TBT_R

SYNC MASTE|

TTILE

| DLE J45

SYNC DATE=12/10/ 201

PCH Constraints 1

@ Appl e I nc.
®

"<EALABEL >

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

ERTY_OF APPLE

Tﬁg:PCBESSCRPAG?EES TO THE FOLLOW NG
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LPC Bus Constraints CH Net Properties BCH Net  Pronert i ss
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET_TYPE N NET TYPE
LPC 45S * =45 OHM SE =45 OHM SE =45 OHM SE =45 OHM SE =STANDARD =STANDARD ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG ELECTRI CAL_CONSTRAI NT_SI PHYSI CAL SPACI NG
CLK LPC 45S . =45 OHM SE =45 OHM SE =45 OHM SE =45 OHM SE =STANDARD =STANDARD O—LBCAD LPC_45S LPC. LPC AD<3. . 0> 134 [Z>-—PCH PM NET PCH 45S PCH_SE PCH | NTRUDER L "
O —LBC ERAME | LPC_45S LPC. LPC FRANMVE L 134 [>-PCH PM NET PCH 45S PCH SE PCH | NTVRVEN L 1
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT E PCH*PM*NI__" PCH74§§ PCH7QF PG_' DS\AX/R'\EN 2
[T>-—BCH PM NET PCH 45S PCH SE PCH SRTCRST L n
LPC * 6 ML 2 PCH PM NET PCH 45S PCH SE PM RSMRST_ L 12 67 72
aLKk LPC B 8 ML B >R PM NET PCH_45S PCH SE PM SYSRST_L 1210 41 72
PCH PM NET PCH 45S PCH SE PM _PCH PWROK 12 19 72 77 D
LS BOH LK SVR 458 - SMBUS PCH CLK T, [>-—BCHL PM NET PCH 45S PCH SE PM _PCH PWROK 12 19 72 77
. CO——SMBUS P e oy SVBUS PCH DATA pemen [ZD>——BCH PMNET PCH _45S PCH SE PM DSW PWRGD 124172
SMBus Interface Constraints O—S\ABACHLDATA 1SV M. PCH 0 CLK C>-—BCHL BMLNET PCH_45S PCH_SE PM PCH_SYS_PVWRCK .z 15 1 o1 72
ALLON ROUTE e ——SMB_45S SME SML_PCH O DATA e CZD——BCH PMNET PCH 45S PCH SE PM PWRBTN L 1218 41
PHYSI CAL_RULE_SET LAYER ON 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 3 PCH 0| |  SMB 45S SMB 13 44 BCH PM NET BCH 45S, BCH SE PM THRMIRIP L R .
SMVB 458 i =45 OHM SE =45 OHM SE =45 OHM SE =45 OHM SE =STANDARD =STANDARD === —qu*Z:: x 2& E$ i &'I?A 2 : g PCH PCl E WAKE PCH 45S PCH SE E&ER\AAEELL 12 34 36 72
== ——SME PCH_PM NET PCH _45S PCH SE 1a
OO HA BT AK HDA 45S HDA HDA BI T _CLK 1 52 =
SPACI NG RULE_SET LAYER LINETOLINE SPACING |  vé&I &HT = HDA_45S HDA HDA BIT_CLK R 1 >—SPLME SPl_45S SPIL 3X SPI _ALT_CLK s0 72
sve - =2x DI ELECTRI C 2 [O—HDA SYNC HDA_45S HDA HDA SYNC 1 s2 =>—SPL_ME SPl_45S SPL SPI _CLK 50
fa— HDA_45S HDA HDA_SYNC R 1 C»-SPL_MEB SPL_45S SPl SPI_CLK R 13 50
fa—t HDA_45S HDA HDA RST R L 1 CD—SPL_MEB SPL_45S SPL 3X SPI_MB CLK 50
HD Audio I nterface Constraints O —HDARST | HDA_45S HDA HDA RST L s =>SBL_MB SPL_45S SPL 3X SPI_SMC CLK a5
[CO—HRASDIND LA 458 LA HDA S NO N SPL_MEB SPL_45S SPLax SPI_ALT CS L
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP O HDA SDINO R HDA 45S HDA CS4208_HDA SDOUTO_ R o, = = = SPl_CSO L %072 rem—
HDA_SDOUT HDA_45S HDA HDA_SDOU 1 82 =>-—SBL_MB SPI _45S Spl ©
HDA 45S * =45 OHM SE =45 OHM SE =45 OHM SE =45 OHM SE =STANDARD =STANDARD = = Y P HDA _SDOUT R LK C>—-SBLMB SPl_45S [S= SPI_CSO R L 13 50
[ — = C>-—SPL_M B SPL_45S SPL3X SPI_MB CS L o
CO—LlSE3_SD RD USB3 85D USB3_R2D USB3_SD R2D C P 13 20 69 72 CD>——SBLMB SPl_45S SPIL 3X SPI_SMC CS_ L 41 50
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT oD USB3_85D USB3_R2D USB3 SD RQD C N 13 20 60 72
OSB3 sh. = = SPL_MB SPI _45S SPI 3X SPI _ALT_IOlL_M SO 0 72
HDA B =2x DI ELECTRI C ? CO—USB3_SD 2R USB3_ 85D USB3 2R USB3_SD D2R P 13 20 89 72 = = =
2R USB3 85D USB3 2R USB3_SD _D2R N 13 20 60 72 =D-SELMB SBL_455 SEl SPL_M SO 13 50
i o Ll=82.3D | = = =>-—SPL_MB SPL_45S SPl SPI__M SO R s
SPI Interface Constraints E>——SeL_ME SPL_458 SPLax SPI_MB | OL_M SO %
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP E Sl 7M B Sl 74§§ SPLax SPI S'VC M SO o se
SPI 45S * =45 OHM SE =45 OHM SE =45 OHM SE =45 OHM SE =STANDARD =STANDARD m S 7M B Sl 74§§ S SPI ALT I (x) '\ml =0
- -SEL_MB SPl_45S [S= SPI_MOSI 50
—SBLMB SPL_45S sPl SPI _MOSI _R 13 50 C
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT C>—-SBLMB SPl_45S SPI 3X SPI_MB | &0_MoSI 50
- " oL N Co——SBLMB SPl_45S SPIL 3X SPI _SMC_MOS| 41 50
SPL_MB 1@ SPI _45S SPI 3X SPI _| O<2> 13 50
SPI 3X i =3x DI ELECTRI C ? g SPl :M H:I @ SPI :Aec. SPI 3X SPI_MB IO2 WP L 50
i H CO—BCLE AP R2D PCl E_85D PCl E_R2D PCIE AP R2D P s 72 CD-——SBLMB 1@ SPI_45S SPIL 3X SPI_ALT 12 WP L s0 72
PCH Singl e Net Constraints [S—BOE AP R2D PCIE_85D PO E_R2D PCIE AP_R2D N w72 C>—SPL_ME L SPl_ass SplLax SPI_| O<3> 15 s
PHYS ALLOW ROUTE [ PCIE_85D PCIE R2D PCIE AP_R2D C P 13 34 CD—SPLMB 18 SPL_45S SPL 3X SPI_MB |3 HOD L s
I CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP m pCl F78§D el FﬁR?D PC‘ E AP RQD C N 13 E spy 7M B o) spy 74§§ Pl 3X SPI ALT I m "o_D I_ s
PCH 45S * =45 CHM SE =45 CHM SE =45 CHM SE =45 OHM SE =STANDARD =STANDARD D PCl E_85D PCl E_R2D PCIE AP_R2D Pl _P a4 JR— TPAD SPI SCLK
D SPl_45S SPl 39 71 72
PCIE 85D PO E R2D PClE_AP_R2D Pl _N 2 D> = = TPAD SPI CS L
[O—BCLE AP 2R PCLE 85D PCLE 2R PCIE AP D2R P o as SPLTIPAD €S SRL 455 SEl 3 772
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 Py — oelEL D) Ay — PCLE AP D2R N e [Z>-SPL_TPAD SPl_45S SP| TPAD SPI _M SO 30 71 72
PCH SE * =2x DI ELECTRI C 2 PCH SE ToP BOTTOM =3x DI ELECTRI C 2 g PCIE 85D PCLE R PCIE AP_D2R Pl _P a4 72 CEp-—SRL_TPAD SBL_45S SEl TPAD SPI_MXI e —
D PCl E_85D PCE 2R PCl E_AP_D2R Pl _N N -
_ PCl E_CAMERA R2D PCl E 85D PCl E_R2D PCl E_ CAMERA R2D P . .
PCl - Expr ess g PCI E_CAVERA_R2D PCIE_85D PCIE_R2D PCl E_CAMERA _R2D N 36 a7
PHYSI CAL_RULE_SET LAYER ALLON RQUTE |\ i MM LI NE = PALE_850D PAE_R2D POLE RARZD C P e
| - ON LAYER? W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP m pCl F78§D pCl FﬁR?D PC‘ E CA\'VERA R2D C N -
PCI E 85D i 85 O DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF [Z®—BCLE_CAMERA_[2R PCl E_85D PCE 2R PCl E CAMERA D2R P 13 37
T PCLE_CAVERA PR PCl E_85D PCLE 2R PCl E_CAMERA D2R N 15 37
CLK PCIE 85D * 85 oMo FE =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF et POE 85D PO E R PCI E CAVERA D2R C P o
= PCl E_85D PCLE 2R PCl E_CAMERA_D2R_C N 36 a7
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
N - [ CLK | PC 455 QK IPC LPC CLK33M SMC R 11 19 B
PCl E 2SAME =2X DI ELECTRI C ? PCl E 2SAME TOP BOTTOM =4X DI ELECTRI C ? D PCH7| Pr70 KO a K L pf\74§§ a K| pC LPC O—K33M S’\/C 1o a1
PClIE TXRX * =6X DI ELECTRI C ? PCIE TXRX TOP BOTTOM =10X DI ELECTRI C ?
PCl E 20THER * =4X DI ELECTRI C ? PCl E 20THER TOP BOTTOM =6X DI ELECTRI C ? @ a KL pr74§§ a KL BC NC LPC G_K33M LPCF’LUS R n
_ . - ’ [»—PCLE_QKI00M CPU 45S ClK POE PCH CLK33M PCI I N e
POIE 2CLK i =7X DI ELECTRI C ? POIE 2CLK ToP BOTTOM =10X DI ELECTRI C ? D —BCOLE Q KI00M CPU 455 CAKPOE PCH CLK14P3M REFCLK 1
PCl ECLK 20THER * =7X DI ELECTRI C ? PCl ECLK 20THER TOP BOTTOM =10X DI ELECTRI C ? E Bd F70 K100M CplLAEQ a Kﬁm £ PG_' O_K33M PC‘ wr e
- ’ - ’ ED—BCQE QKoM ClK PCIE 85D AKPOE PCl E_ CLK100M PCH P n
ED—BCE QI KI00M | ClK PCIE 85D AKPOE PCl E_CLK100M PCH N 1
CD—BCE QKIOOMTBT QK POE 85D AKPOE PCl E CLK100M TBT P 1 28
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET D —BCLE OLK100M TET] ClK PCIE 85D AKPOE PCIE CLK100M TBT N 11 28
PO E * ZoAVE " PO E 2SAVE CD—BCE QKIOOM DO CIK POE 85D AKPOE PCH CLK96M DOT_P 1
— — CD—BCE QKIOOM DO QK POE 85D AKPOE PCH CLK96M DOT_N n
PCl E_R2D PCl E_D2R * PCl E_TXRX ED—BCLE GLKIOOM SATA PCIE 85D CGKPOE PCH CLK100M SATA P n —
pa— " " POl E 2OTHER ED—BCLE_QLKI00M SATA  PCIE 85D CGKPOE PCH CLK100M SATA N n
— — [O—BCLE QKIOOM ENET  PCIE 85D K POE PCl E_ CLK100M SD P
PCl E_* CLK_* * PCl E_2CLK [CO—BCLE_ CLKIOOM ENET  PCIE 85D K POE PCl E_ CLK100M SD N
K POE " " POl EQLK 20THER O—BCLE QL KI00M AP PCl E_85D K POE PCl E CLK100M AP P A
— = [O—BCLE G KI00M AP PCl E_85D K POE PCl E CLK100M AP N 113
= PCl E_85D AKPOE PCl E_CL KIOOM AP_CONN_P_ 34 7
= PCl E_85D CAKPOE PCl E_CLK100M AP_CONN_N ;; 12
[O—BCLE G KI00M S2 ClK PCIE 85D K POE PCl E CL KIOOM CAVERA P ., 5
CO—BCLE A KI0OM S2 ClK PCIE 85D K POE PCl E_ClL KIOOM CAMVERA N 4, &
= ClK PCIE 85D CAKPOE PCl E_ CLK100M CAVERA C P 36 a7
= ClK PCIE 85D AKPOE PCl E_ CLK100M CAMVERA C N 36 a7
PGl E CLKL0OM SSD P SYNC MASTER=CLEAN X305 PEG SYNC DATE=02/18/ 2014 A
> PCLE G K100M EW ClK PCIE 85D AKPOE 1 35 PAG -
QK POEBsD| QK PAE PO E OLKIOOM SSD N ... PCH Constraints 2
oy anemN s
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Menory Bus Constraints Menory Net Properties

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
MEM 37S * =37_OHM_SE =37_OHM_SE =37_OHM_SE =37_OHM SE =STANDARD =STANDARD
" = = = = = = MVEM A_CIL KO MVEM 72D MEM OLK MEM A _CLK P<0> 723 27
MEM_40S =40_OHM _SE =40_OHM_SE =40_OHM_SE =40_OHM SE =STANDARD =STANDARD l:: NEM A CLKD NEM 72D MEM GLK VEM A CLK N<O> i
MEM 72D i =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF D MEMA QK NEM 72D MEM O K MEM A CLK P<1> 7 24 27
" = = = = = = MVEM A_ClL K1 MVEM 72D MEM QLK MEM A CLK N<1> 720 27
MEM 45S =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM _SE =STANDARD =STANDARD D@ NEM A ONTLO NEM 405 NN CTR VEM A CKE<O> e
MEM 85D * =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_0OHM DI FF =85_0OHM DI FF > MEMA CNTLY MEM 40S MEM CTRL NMEM A CKE<1> 7 24 27
> MEM A CNTLO MEM 40S MEM CTRI MEM A CS_L<0> 723 27
D MEMA_CNTL1 MEM 40S MEM CTRI MEM A CS L<1> 724 27 D
> MEM A CNTLO MEM 40S MEM CTRI NMEM A _ODT<0> 723 27
MEM A_CNTI 1 MEM 40S MEM CTRI MEM A _ODT<1> 724 27
O MEMA D MEM 40S MEM CMVD MEM A A<15.. 0> 7 23 24 27
O MEMA D MEM 40S MEM CNVD NVEM A BA<2..0> 7 23 24 27
Do MEMA QD MEM 40S NMEM CMVD MEM A RAS L 7 23 24 27
O MEMA D MEM 40S MEM CMVD MEM A CAS L 7 23 24 27
O MEMA D MEM 40S MEM CAVD MNEM A VE L 723 24 27
- O MEM A DATA O MEM 45S MEM A_DATA O MEM A_DQ<7. . 0> 723 24
Sp acl n g Rul e Set S O MEM A _DATA 1 MEM 45S MEM A_DATA_1 MEM A DQ<15. . 8> 7 23 24
O MEM A DATA 2 MEM 45S MEM A_DATA 2 NMEM A DQ<23. . 16> ;25 24
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT NFMiAinATAi? NFM74‘§§ NFMiAinATAi? 'VEM A m<31 . 24> 7 23 20
MEM _DATA2SELF * =2x_DI ELECTRI C ? MEM DATA2SELF | TOP, BOTTOM| =5x_DI ELECTRI C ? O MEM A DATA 4 VEM 45S MEM A_DATA 4 MEM A DQ<39..32> ;..
MEM A_DATA 5 VEM 45S MEM A DATA 5 NEM A DQ<47. . 40> ;5 24
* = ? = | — A = L LA =
IVEM_DQS2 OARNDATA| 2x_Dl ELECTRI C ? MVEM_DQS2OMNDATA  TOP, BOTTOM 5x_DI ELECTRI C ? > _Meva DA s NEM 455, NEM A_DATA 6 MEM A _DO<55. . 48> 145 0 _—
VEM_CMD2CNVD * =2x_DI ELECTRI C| ? MEM_CMD2CMD| TOP, BOTTOM| =5x_DI ELECTRI C ? > MEMA DATA 7 VEM 45S MEM A DATA 7 MEM A DQ<63..56> ;.52
— ) o VEM A_DQS( MEM 85D MEM A DQS Q MEM A_DQS_P<0> 723 24
MEM_CMD2CTRL * =2x_DI ELECTRI C ? MEM_CMD2CTRL TOP, BOTTOM| =5x_DI ELECTRI C ? Nl NEM 850 NEM A X0 MEM A _DOS_N<O> .
MEM _CTRL2CTRL * =2x_DI ELECTRI C| ? MEM CTRL2CTRL | TOP, BOTTOM| =5x_DI ELECTRI C ? O MEM A DS MEM 85D MEM A DQS_1 MEM A DQS P<1> 723 24
MEM A_DQS1 MEM 85D MEM A DQS_1 NMVEM A_DQS_N<1> 723 24
* = ? = A e LA
MEM_CLK2CLK 4x_DI ELECTRI C| ? MEM CLK2CLK| ToP, BOTTOM| =8x_DI ELECTRI C ? = NEM A DOR2 MEM 85D NEM A TR 2 MVEM A DOS P<2> e
MEM_2O0THERMVEM * =4x_DI ELECTRI C ? MEM 20THERVEM | TOP, BOTTOM| =8x_DI ELECTRI C ? O MEMA DGS2 MEM 85D MEM A DQS 2 MEM A DQS N<2> 23 24
- — O MEM A DGs3 MEM 85D MEM A DQS 3 MEM A_DQS_P<3> 723 20
MEM 2PV * 2x_DI ELECTRI C| ? MEM 2PV TOP, BOTTOM| =4x_DI ELECTRI C ? N NVEM 85D MEM A_DCF_3 VEM A DOS N<3> N
NMVEM_2GND * =2x_DI ELECTRI C ? NMVEM_2GND TOP, BOTTOM| =4x_DI ELECTRI C ? O MEMA DGs4 MEM 85D MEM A DQS 4 MEM A DQS P<4> 723 24
MEM A_DQS4 MEM 85D MEM A _DQS_4 MEM A_DQS_N<4> 723 20
* = ? = LA A LA_DCS
MEM_20THER 6x_DI ELECTRI C| ? MEM 20THER | ToP, BOTTOM| =10x_DI ELECTRI C ? = A \EM R0 \EM A DR 6 MEM A DOS P<5- o
O MEM.A _DGSS MEM 85D MEM A_DQS. 5 MEM A _DQOS_N<5> 723 24 C
[ MEM A_DGS6 MEM 85D MEM A_DQS._ 6 MEM A DQOS P<6> 723 24
A . [ MEM A _DQS6 MEM 85D MEM A _DQS_6 MEM A DOS N<6> 723 24
— MEM A_DQS7 MEM 85D MEM A DQS 7 NMVEM A_DQS_P<7> 723 24
Menory Bus Spaci ng Group Assi gnnents = ey MEMLASD ML A DGR A DBl o
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET : NFM7R7(] KO NFM777D NFMiCl K 'VEM B CLK P<O> 25 27
MEM * _DATA * * * MEM_20THER MEM A DQS_O0 |MEM_A DATA O * VEM_DQS2 OANDATA O MEMB QKO MEM 72D MEM O K NMVEM B_CLK N<O> 725 27
S " " " T MEM B CI K1 MEM 72D MEM O K MEM B_CLK P<1> 726 27
MEM * _DQS_ MEM_20THER MEM A DQS_1 |MEM A DATA 1 * VEM_DQS2 OANDATA ‘ NEM B_CLKI NEM 72D VEM G K MEM B CLK N<1> -
MEM_CMD * * MEM_20THER MEM A DQS_2 |MEM_A DATA 2 * IVEM_DQS2 ONNDATA O MEMB CNTIO MEM 40S MEM CTRI MEM B_CKE<0> 725 27
< " T MEM B CNTI 1 MEM 40S MEM CTRI NMVEM B_CKE<1> 726 27
MEM_CTRL MEM_20THER MEM A DQS_3 |MEM_A DATA 3 * VEM_DQS2 OANDATA o>_MEM B ONTLO VEM 405 NEM CTRI VEM B CS L<0> e
MEM CLK * * MEM_20THER MEM A DQS_4 |MEM A DATA 4 [ IVEM_DQS2 OANDATA > MEM B CNTLY MEM 40S MEM CTRI MEM B_CS L<1> 7 26 27 —
T MEM B _CNTLO MEM 40S MEM CTRI MEM B_ODT<0> 725 27
MEM A DQS_5 |MEM_A DATA 5 * IVEM_DQS2 OANDATA :3 NEM B ONTI 1 NEM 408 NEM CTRI VEM B_ODT<1> e
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET MEM A DQS_6 |MEM_A DATA 6 - IVEM_DQS2 OANDATA > MEM B QWD MEM 40S MEM CAVD. MEM B _A<15. . 0> 7 25 26 27
" " — " O MEMEB QD VEM 40S MEM CMVD VEM B_BA<2. . 0> 7 25 26 27
MVEM * _DATA =SAME MEM DATA2SELF MEM A DQS_7 |MEM A DATA 7 * VEM_DQS2 OANDATA o _MeMe an VEM 40S VEM OMD VEM B RAS L J e ve ot
MEM B_DQS_0 |MEM B_DATA O * IVEM_DQS2 ONNDATA O MEMB QWD MEM 40S MEM_CMVD MEM B_CAS L 725 26 27
O MEMEB QD MEM 40S NMEM CAVD NMEM B_VE L 7 25 26 27
MEM B DQS_1 |MEM B _DATA 1 * VEM_DQS2O0MDATA O MEM B DATA O MEM 45S MEM B_DATA_0 NVEM B_DQ<7. . 0> 7 25 26
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET MEM B_DQS_2 |MEM _B_DATA 2 * IVEM_DQS2 OANDATA O MEM B DATA 1 MEM 45S MEM B_DATA 1 MEM B _DQx15. . 8> 725 26
- m MEM B_DATA 2 MEM 45S MEM B_DATA_2 NMEM B_DQ<23. . 16> ;25 2
MVEM_CMD MVEM_CNMD MEM_CNVD2CNVD MEM B_DQS_3 |MEM _B_DATA 3 VEM_DQS2 OANDATA :: MEM_F_DATA 3 MEM 455 MEM_F_DATA 3 VEM B _DO<31.. 24> .. 0
MVEM_CNMD MEM_CTRL * MEM_CVD2CTRL MEM B_DQS_4 |MEM _B_DATA 4 * IVEM_DQS2 OANDATA O MEM B DATA 4 MEM 45S MEM B_DATA 4 MEM B DQ<39. . 32> ;.2
* * MEM B DATA 5 MEM 45S MEM B_DATA 5 MEM B DQ<47..40> ;.54
MEM_CTRL MEM_CTRL MEM_CTRL2CTRL MEM B_DQS_5 [VEM B_DATA 5 VEM_DQS2OWKNDATA = \EM B DATA & MoV a5s \EM B DATA & NEM B DOS55 . 48> . o o B
MEM CLK MEM CLK * MEM CLK2CLK MEM B_DQS_6 |MEM B_DATA 6 * IVEM_DQS2 ONNDATA O MEMB DATA 7 MEM 45S MEM B_DATA 7 MEM B_DQ<63. . 56> ;25 5
* * * * CoO—MEMB_DOSO NEM 85D MEM B_DQS_0 VEM B_DQS P<0> 25 26
MEM MEM MEM_2OTHERVEM MEM B_DQS_7 |MEM B_DATA 7 IVEM_DQS2 OWNDATA LB VEM 85D NEM B_00S_0 MEM B_DOS N<O> N
o MEM B_DGSI MEM 85D MEM B DQS 1 MEM B DOS P<1> 725 26
O MEM B XE1 MEM 85D MEM B_DQS_1 VEM B DOS N<1> 725 26
O MEM B_DGS2 MEM 85D MEM B DQS 2 MEM B DOQS P<2> 725 26
. O MEM B DQS2 MEM 85D MEM B_DQS_2 NVEM B_DQOS N<2> 725 26
DDR3 ( Menor y D)\Nn) . O MEM B _DGs3 MEM 85D MEM B DQS 3 MEM B_DQS_P<3> 725 26
DQ signals should be matched wi thin 0.508mm of associ ated DQS pair CO—MEMB_DQS3 MEM 85D MEM B DQS 3 VEM B_DQS N<3> 7 25 26
DQS intra-pair matching should be within 0.127mm no inter-pair matching requirenent. O MEMB DOs4 MEM 85D MEM B DQS 4 MEM B _DQS P<4> 25 26
DQS to clock matching should be within [CLK-139.73nm and [ CLK-30.48mj . O MEMB D4 MEM 85D MEM B DQS 4 NVEM B_DOS N<4> 25 26
CLK intra-pair matching should be within 0.127mm inter-pair matching should be wi thin 0.508mm CO—MEMB_DQSS MEM 85D MEM B DQS 5 VEM B DOS P<5> 7 25 26 _—
CONTRCOL signals should be matched within [CLK-2.54m] to [CLK+Om of CLK pairs. LB MEM 85D MEM B DQS 5 MEM B DOS N<5> 725 26
A/ BA/ CMD signal s should be matched within [CLK-2.54mj to [CLK+2.54mmi of CLK pairs. L DOS MEM 85D MEM B DS 6 MEM B DOS P<6> 725 26
DQ DQS/ A/ BA/ cnd signal spacing is 4x dielectric, CLK is 5x dielectric. CD—MEMLB_DQS6 MEM 85D MEM B DQS 6 NVEM B _DOS N<6> 7 25 26
Maxi mum | ength of any signal fromdie pad to first DRAM device is 139.7mm nax, to | ast DRAM device i s 194. 31nm nax. > MEM B DQS7 MEM 85D MEM B DQS 7 MEM B_DQS_P<7> 725 26
SOURCE: Doubl e checked with Doc#486985 Chief River SFF Platform DG Memory Down D> MEMA DO MEM_ 83D MEM_B_DGS 7 MEMLE DS RET2 o
SOURCE: Need to re-confirm CRWDG for nmenory down (Intel not yet provided) MEM_PVR PPOV7S5_S3_NEM VREFDO A 22 2 26 ra 1
. 3? MEM PVR PPOV75_S3_MEM VREECA 22 25 24 25 26 71 75
Menory to Power Spaci ng o= NEM PVR PPIV35 S3 NEM —  ssms s
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
MVEM_PWR MEM_* * MEM _2PWR
NMVEM_PWR * * DEFAULT SYNC MASTER=SI DLE J45 SYNC DATE=12/10/201 A
< e -
Menory to GND Spaci ng Menory Constraints
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET d} Appl e | nc <SO‘|_ U'\/b D
GN\D MEM_* * MEM_2GND ® Y < LABEL >

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 114 OF 118
Il NOT TO REPRODUCE CR 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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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 TYPE
. : . ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
Th under bOI t SPI SI g nal nSt rai nt S O IBLARD TBIDP 85D TBIDP_R2D TBT A R2D C P<1..0> 28 31
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP OO IBLARD TBIDP_85D. TBIDP_R2D. TBT_A R2D C N<1.. 0> 28 2
N - - _ _ _ _ TBT_A RPD TBIDP 85D TBIDP_R2D TBT _A R2D P<1..0> 2
TBT_SPI _45S =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD = TET A oD TETOP 88D TRTOE_RoD TBT A R2D N<1. . 0> .
OO RAlSXM DP_85D DI SPI AYPORT DP_TBTPA M. _C P<i1> 28 31
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT > e aiscu D 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> a
OO—D2AlLSXM DP_85D DI SPI AYPORT DP_TBTPA M._N<1> 2
Thunder bol t/ DP Connector Signal Constraints —ealau oe_s5n nseavecer DB A LSX M_Pel> .
OO—D2AlLSXM DP_85D DI SPI AYPORT DP_A LSX M._N<1> 2
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP D2 IBTPA M DP_85D DI SPLAYPORT. DP TBTPA M. C P<3> 28 31
N N ~ ~ ~ _ — DP_TBTPA M DP_85D DI SPI AYPORT DP_TBTPA M. C N<3> 28 31
TBTDP_85D =85_CHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF l:? DP_TRTPA M DP_85D D SOl AYDORT DP TBTPA M. P<3> .
[T DE_IBTPA M DP_85D DI SPI AYPORT DP_TBTPA M._N<3> 2
[O—IBLA R0 TBIDP 85D TBIDP 2R TBT A D2R C P<0> 2
OO IBLA R0 TBIDP_85D TBIDP_PR TBT A D2R C N<O> 2
. . . s . TBT_A 2RO TBIDP 85D TBIDP 2R TBT_A_D2R _P<0> 28 a1
SOURCE: Bill Cornelius’s Thunderbolt Routing Notes I:D TET A R0 ——— TRTOE 2R TBT A D2R N<O> .
. D —IBL A 2RI TBIDP_85D. TBIDP_PR TBT_A D2R C P<1> 2
TBT_DP I nterface Constraints CD—IBLA 2RI TRTDP_85D IBTDP_[2R TBT_A D2R C N<1> a
PHYSI CAL_RULE_SET LAYER ALLON RQUTE | M NIMUM LINE W DTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CED—LELARRL oy LEIETLOR 1BI A LER Pol> e
- ON LAYER? CD—IBL_A 2RI TBTDP 85D TBTIDP 2R TBT A D2R N<1> 28 31 73
TBTDP 85D g 85 O D1 FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF O—IBL A 2RI TBIDP 85D TBIDP_ PR TBT A D2R1 AUXDDC P 2
O IBL A 2RI TBIDP 85D TBIDP PR TBT A D2R1 AUXDDC N 2
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 : TRTiAiAlJXm I')Piﬂﬁl') u:’ TBTPA ALJ)(C‘“' C P o o
TBTDP 2SAME * =3X DI ELECTRI C ? TBTDP 2SAME TOP BOTTOM =4x DI ELECTRI C ? CO—IBL A AUXCH DP_85D DP_TBTPA_AUXCH C N 28 3
N - N - N O IBL A AUXCH DP_85D DP_TBTPA AUXCH P a1
TBTDP TXRX =6X DI ELECTRI C TBTDP TXRX TOP BOTTOM =10X DI ELECTRI C TRTiAiAlJXﬂ-l I')Piﬂﬁl') u:’ TBTPA AUXC." N o
TBTDP 20THER * =4X DI ELECTRI C ? TBTDP 20THER TOP BOTTOM =6X DI ELECTRI C ?
CD-—IELE RD TBIDP 85D TBIDP_R2D TBT B R2D C P<1..0> P
ED-—IELE RD TBIDP 85D TBIDP_R2D TBT B R2D C N<1.. 0> 28 32
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
- - CE®»IBL_B R2D TBIDP 85D TBIDP_R2D TBT B R2D P<1..0> 32
TBTDP_* =SAMVE * TBTDP_2SAMVE E——IBL B R2D TBIDP_ 85D TBIDP_R2D TBT B R2D N<1..0> 32
TBTDP_R2D TBTDP_D2R * TBTDP_TXRX =D B 1SX M DP_85D DI SPI AYPORT DP_TBTPB M._C P<1> 28 32
N N N DB Lsx M DP_85D DI SPI AYPORT DP_TBTPB M._C N<i1> 26 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
DB Lsx M DP_85D DI SPI AYPORT DP_B LSX M._P<1> 32
DB Lsx M DP_85D DI SPI AYPORT DP_B LSX M._N<1> 32
[--DE_IETPE_M DP_85D DL SPL AYPORT DP_TBTPB M._C P<3> 28 32
DP_TRTPR M DP_85D DL SPL AYPORT DP_TBTPB_M._C N<3> 28 32
DP_TBTPB M DP_85D DI SPI AYPORT DP_TBTPB_M._P<3> 32
[>--DE_IETPE_M DP_85D DL SPL AYPORT DP_TBTPB_ M. N<3> a2 Only used on dual -port hosts.
=p-—IEL_B D2R0 TBIDP 85D TBIDP PR TBT_B D2R C P<0> 32 _—
TBT_B_D2R0 TBIDP 85D TBIDP 2R TBT_B_D2R _C N<O> 32
=>—IEL_B D2R0 TBIDP 85D TBIDP 2R TBT_B D2R P<0> 28 32
= IEL B 2RO TBIDP 85D TBIDP 2R TBT_B D2R N<O> 28 32
1Bl & 2RI TBIDP_85D. TBIDP_PR TBT_B D2R C P<i1> 22
=>—IEL_B& 2RI TBIDP_85D. TBIDP_ PR TBT_B D2R C N<1> 2
=»——IBL B 2RI TBIDP_85D TBIDP_ 2R TBT B _D2R P<1> 20 32
1B B 2RI TBIDP_85D TBIDP_ 2R TBT B _D2R N<1> 26 32
=>—IEL_B& 2RI TBIDP 85D TBIDP 2R TBT_B D2R1_AUXDDC P 32
TBT B 2RI TBIDP 85D TBIDP PR TBT_B D2R1_AUXDDC N 32
= IBL B AUXCH DP_85D DP_TBTPB_AUXCH C P 28 32
=1L B AUXCH DP_85D DP_TBTPB_AUXCH C N 28 32
-—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 N SPLAYPORT DP_TBTSRC AUXCH C P y used on hosts supporting under bolt video-in
D DP_85D DI SPI AYPORT DP_TBTSRC AUXCH C N
CO—IBLSPL_aK TBT SPI_45S | TBT SPI TBT SPI_CLK 28
_SPI_| IBT_SPL_45S | TRT_SPI TBT SPIMOSI 28
TRT_SPL_M SO TRT_SPL_45S | TRT SPI TBT_SPI_M SO 28
O—IBLSPL_CS | TRT_SPL_455 | TRT SPI TBT_SPI_CS L 28
SYNC MASTER=SI DLE J45 SYNC DATE=12/10/201
ampn= -
Thunderbolt Constraints
CS Appl e | nc. SCH_NUM>
®
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 115 OF 118
Il NOT TO REPRODUCE CR COPY I T
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IV ALL RI GHTS RESERVED
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M PI

| nterface Constrai nts

Properties

PHYS| CAL_RULE_SET

LAYER

ALLON ROUTE
ON LAYER? M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

M Pl 85D

85 OHM DI FF

=85 OHM DI FF

=85 OHM DI FF

=85 OHM DI FF

=85 OHM DI FF

=85 OHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

M Pl 20THER * =4X DI ELECTRI C ? M Pl 20THER TOP BOTTOM =6X DI ELECTRI C ?
M Pl 2CLK * =6X DI ELECTRI C ? M Pl 2CLK TOP BOTTOM =8X DI ELECTRI C ?
M PI CLK 20THER * =7X DI ELECTRI C ? M Pl CLK 20THER TOP BOTTOM =10X DI ELECTRI C ?

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2 | AREA TYPE

SPACI NG_RULE_SET

M PI _DATA * * M PI _20THER
M PI _DATA CLK_M PI * M Pl _2CLK
CLK_M PI * * M PI CLK_20THER

Menory Bus Constraints

PHYS| CAL_RULE_SET

LAYER

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

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

S2_MEM 45S

*

=45_OHM SE

=45_OHM_SE

=45_OHM SE

=45_OHM SE

=STANDARD

=STANDARD

S2_MEM 85D

*

=85_CHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

Spaci ng Rul e Sets

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
S2_DATA2SELF * =2x_DI ELECTRI C ? S2_DATA2SELF TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_DQS2OMNDATA * =2x_DI ELECTRI C ? S2_DQS2OWNDATA| TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_Ccwvpb2CvD * =2x_DI ELECTRI C ? S2_CMD2CMD | TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CVD2CTRL * =2x_DI ELECTRI C ? S2_CVD2CTRL TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CTRL2CTRL * =2x_DI ELECTRI C ? S2_CTRL2CTRL TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_20THERVEM * =4x_DI ELECTRI C ? S2_20THERVEM TOP, BOTTOM| =6x_DI ELECTRI C ?
S2MEM_2PWR * =2x_DI ELECTRI C ? S2MEM_2PWR TOP, BOTTOM| =4x_DI ELECTRI C ?
S2MEM_2GND * =2x_DI ELECTRI C ? S2MEM_2GND TOP, BOTTOM| =4x_DI ELECTRI C ?
S2MEM_20THER * =6x_DI ELECTRI C| ? S2MEM 20THER | TOP, BOTTOM| =10x_DI ELECTRI C ?

Menory

Bus Spaci hg Group Assi gnnents

36 37

36 37

36 37

36 37

36 37

36 37

36 37

36 37

36 37

36 37

36 37

36 37

36 37

36 37

36 37

36 37

36 37

36 37

36 37

36 37

36 37

37 72

37 72

36 37

36 37

37 72

37 72

36 37

36 37

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
OS2 MEMAaK S2_NEM 85D S2_MEM QLK NVEM CAM CLK P
O—S2 MEM K S2_NEM 85D S2_MEM QLK VEM CAM CLK_N
OS2 MEM CNTI S2_NEM 45S S2_MEM CTRI VEM _CAM _CKE
[CToD>—S2_MEM ONTL S2_NEM 45S S2_MEM CTRI NMEM CAM CS L
[l S2_NEM 45S S2_MEM CTRI NVEM CAM ODT
S2_NEM CVD S2_NEM 45S S2_MEM CTRI NVEM CAM CAS L
S MEM QWD S2_NEM 45S S2_MEM CTRI NVEM CAM RAS L
O—S2_MEM QVD S2_NEM 45S S2_NEM CVD NVEM CAM VE L
OS2 MEM WD S2_NEM 45S S2_NEM CMD MEM _CAM BA<0>
OS2 MEM QD S2_NEM 45S S2_NEM CMD MEM CAM BA<1>
OS2 MEM QD S2_NEM 45S S2_NEM CVD VEM CAM BA<2>
—S2_MEM DQS0 S2_MEM 85D S2_MEM DQSO VEM CAM DQS P<0>
CO—S2_MEM DQS0 S2_MEM 85D S2_MEM DQSO MVEM CAM DQS N<O>
S2_NEM DQS1 S2_MEM 85D S2_MEM DQS1 NMVEM CAM DQS_P<1>
[»—S2_MEM D1 S2_MEM 85D S2_MEM DQS1 NVEM CAM DOS N<1>
[T S2_MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ VEM CAM DivkO>
S2_MEM DATA 1 S2_NEM 45S S2_MEM DATAI1 VEM CAM Divkl>
S22 MEM A S2_NEM 45S S2_MEM CMD MEM CAM A<14. . 0>
OS2 MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ NVEM CAM DQ<7. . 0>
O S2_MEM DATA 1 S2_NEM 45S S2_NEM DATAI NMVEM CAM DQx15. . 8>
> MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA P
[ MPlL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA N
= M Pl _85D M Pl _DATA M Pl _DATA_CONN_P
= M Pl_85D M Pl _DATA M Pl _DATA CONN N
D> MPLaK s M Pl_85D K MPI MPI _CKP
> MPL_ QK2 M Pl_85D K MPI MPI CK N
T M Pl_85D K MPI MPI _CLK CONN P
By M Pl_85D K MPI MPlI _ClLK CONN N
S2_NEM PR PP1V35_CAM
[Eeny S2_NEM PWR PPOV675_CAM VREF
e S2_NEM PR PPOV675_MEM CAM VREFCA 37
[ S2_MEMPWR | PPOV675_NMEM CAM VREFDQ 57

NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG_RULE_SET NET_SPACI NG_TYPELl | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG_RULE_SET
S2_MEM DATA* * * S2MEM_20THER S2_MEM DQS1 S2_MEM DATAL * S2_DQS2OMNDATA
S2_MEM _DQs* * * S2MEM _20THER S2_MEM _DQSO S2_MEM _DATAO * S2_DQS20WNDATA
S2_MEM _CMD * * S2MEM_20THER
S2_MEM CTRL * * S2MEM_20THER
S2_MEM CLK * * S2MEM_20THER
S2_MEM DATA* =SAME * S2_DATA2SELF .
o vevon [ 2 veman T | omas| MENDry to Power Spacing
52 NEM OVD 52 ’\/EM CTRI_ * S2 CMDRCTRL NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
S2_MEM CTRL | S2_MEM CTRL * S2_CTRL2CTRL S2_MEM PVR | S2_MEM* * S2MEM 2PVR
S2_MEM * S2_MEM * * S2_20THERVEM S2_MEM_PVR DEFAULT

Menory

to G\ND Spa

ci ng

NET_SPACI NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

GN\D

S2_NVEM *

*

S2MEM 2GND

SYNC MASTER=SI DLE J45

"7 Canmera Constraints

SYNC DATE=12/10/ 201

C} Appl e I nc.
®

o
CH_ NUM>
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Pi 'Rl ETARY I NC.

"<EALABEL >
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
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SMC SMBus Net

Properties

ELECTRI CAL_CONSTRAI NT_SET

NET TYPE

PHYSI CAL

SPACI NG

= SMBUS_SMC _2_S3_SCl
> SMC 2 S3 | SMB_45S SMB SMBUS SMC 2_S3_SDA
> SMC 1_S0 | SMB_45S SMB SMBUS SMC 1 SO_SCL
_SMC_1_S0_ |sveass  lsww [ SMBUS SMC 1 _SO_SDA 4w
> SMC 0 S0 | SMB 458 SMB SMBUS SMC O SO SCL
> SMC 0_S0_ | SMB 458 SMB SMBUS SMC O SO SDA
Co—SMBUS SMC 5_sal SMB_45S SMB SMBUS _SMC 5_g3_SCL
US_SMC 5_SDA SMB_45S SVB SMBUS_SMC 5_G3_SDA
CO—SMBUS SMC 3 sa SMVB_45S SMB 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—CHGR Csl 1TO1_DI FEPAIR CHCGR CSI_P
[ 1TOl DI EEPAIR CHGR CSI N
O—CHR CsO 1TOl DI EEPAIR CHGR CSO P
[ 1TOl DI EEPAIR CHGR CSO N

39 41 44 72

39 41 44 72

41 44 48

37 41 44 48 68 71 72

37 41 44 48 68 71 72

a1 44 56 57 72

41 44 56 57 72

a1 43

a1 43

SYNC MASTER=SI DLE J45

SYNC DATE=12/10/201

TTILE

SMC Constraints
BTG, NOVEET T
d} Appl e I nc. <SCH_NUM-| D
° <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | NFORMATI ON_CONTAI NED HEREI N | S THE <BRA|\O_b
P 'Rl ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG PR —
| TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 117 OF 118
Il NOT TO REPRODUCE OR COPY I T F
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7

6

5

3

X425 Specific Net Properties

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
sense 1701 505 i S0 i se S0 se 50 o sE 11 oiFFPAIR 11 oiFFPAIR ELECTRI CAL_CONSTRAI NT_SET PrvSI AL secine
THERM 17CL 505 L oA s 50 am se 50 am se 50 am se 11 DIFFPAIR 11 DIFFPAIR [Z>—SENSE_DI EEPAIR THERM 1TOQl_45S THERM | | SNS CPUDDR P 47 o6
o e e e [CD—SENSEDUEEPALR | TERM1TOL4sS Teeeu 11 SNS CPUDDR N =
= THERM 1TOl_45S TerM | I SNS CPU DDR R P 4
AU ot P L oA s 01w 01w 10 M 01w 01w = THERM 1TQl_45S THERM | I SNS CPU DDR R N w7
[O—SENSE DI EEPAIR THERM 1TOl_45S THERM | CPUTHVENS D2_P a8
THERM 455 CPUVRI SNSL i 45 amse 45 amse 45 amse 0z m 0z m [ _SENSE D EEPAIR THERM 1TOL 455 Tremy | CPUTHVENS D2 N -
THERM 1701 455 L s oran 5 oMsE 5 oMsE 5 aMsE 11 oiEeeAR 11 oiFFPAIR [ SENSE_D EEPAIR SENSE_1TQl_45S sense | | SNS LCD PANEL_P o7 68 82
[=»>—SENSE_DI FEPAILR SENSE_1TQl_45S SENSE I SNS LCD PANEL_N 47 68 82
sense 1701 455 Lo 45 o se 45 o se 45 o se 11 oiFFPAIR 11 o FFPAIR [ _SENSE DI FEPALR THERM 1TOL 455 reea | DDR3THVENS DL P -
[CO—SENSE_DIFEPAIR THERM 1TOQl_45S TeERM | DDR3THVSENS D1_N .
[C—SENSE_DIFEPALR THERM 1TOl_45S TeERM | FI NTHVSNS D P s
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET [CO—SENSE DI FEPAIR THERM 1TOl_45S THERM FI NTHMSNS D N .
sense 2X DIELECTRI C - U caw = @0 Pom [CO—SENSE DI FEPAIR SENSE_1TOl_45S SENSE I SNS_1Vv35_MEM P P
[CO—SENSE_DIFEPAIR SENSE_1TO1_45S SENSE I SNS_1Vv35_MEM N a6
TreRu 2x o ELECTRI C > cPu vecseNnsE a0 @0 Fow = SENSE_1TOI 458 sense |1 SNS 1V35 MEM R P .
ADIO 2X D ELECTRI © 2 = SENSE_1TO1_45S SENSE I SNS 1v35 MEM R N 6
[CO—SENSE_DIFEPAIR SENSE_1TO1_45S SENSE | SNS_AlI RPORT_P
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT [O—SENSE DI FEPAIR SENSE_1TO1_45S SENSE | SNS Al RPORT N
o D SENSE_1TQl_45S SENSE I SNS AIRPORT R P 4
'STANDARD ? NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
= - = = = i~ D SENSE_1TQl 45S SENSE I SNS AIRPORT R N .
ax rae a0 G0 P2 [CO—SENSE DI FEPAIR SENSE_1TQl_45S SENSE | SNS LCDBKLT_ N 47 63
o - F o o [CO—SENSE_DIFEPALR SENSE_1TQl 45S SENSE I SNS LCDBKLT P 47 63
] [E>—SENSE_DI FEPAIR SENSE_1TQl 45S SENSE I SNS LCD PANEL_N 47 es 8
SPACING_RULE_SET LAYER LINE-TO LINE SPACING el @0 SaTA @0 Pom - DI FFPAIR SENSE_1TQl 45S SENSE I SNS LCD PANEL_P oy
@0 P2t 020 Wt 1000 [=»—SENSE DI FEPAIR SENSE_1TQl_45S SENSE | SNS_PCH P
= i o0 [=>—SENSE_DI FEPALR SENSE_1TOl_45S SENSE I SNS_PCH N
e e o oo ax raE 5 PoeR - = SENSE_1TQl_45S sEnsE | ISNS PCH R P "
= SENSE_1TOQl_45S SENSE ISNS PCH R N 6
= o e o [=>—SENSE_DIFEPAIR SENSE_1TOl_45S SENSE | SNS_TPAD P 16
use s8 POVER YR P2MM [=X»—SENSE DI FEPAIR SENSE_1TO1_45S SENSE | SNS _TPAD N .
[C—SENSE_DIFEPALR SENSE_1TOl_45S SENSE | SNS HS OTHERS5V_P P
[CO—SENSE_DIFEPALR SENSE_1TQl_45S SENSE | SNS HS OTHERS5V_N P
PHYSI CAL_RULE_SET LAYER &L%E%TE M N MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP @—%:z Eizi: 2 :Egjig :Z:: :zg : g% ﬁ g:gg@ z :z
MEM 40S * 0.09 WM 100 ML [O—SENSE_DI EEPAIR SENSE_1TQL_45S seEnsE | | SNS HS COVPUTI NG P .
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE DJEBBF?” EEPALR QFI\BF71 TOL 74§§ SENSE | | N 45
*
NEO/'\E/IFT??D%D OVERRI DE OVERRI DE OVERRI DE 0 oggal D't\;ﬂ\/l lg/gm!\gel_ OVERRI DE OVERRI DE [ — SENSE_1TOL 455 SENSE CPUVR | SNS P 8
NEM 37S * 0.09 MM 100 ML (= s am asms s CPUVR|SHS N -
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [=D—SENSE_DI FEPAILR THERM 1TO1_45S TeerM | PIVO5_GPU_PEX | OVDD_SNS P
VEM 85D * 0.09 MM 100 M L [CD>—SENSE_DIFEPALR THERM 1TOl_45S TeERM | PIVOS5_GPU PEX | OVDD _SNS N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE DI FFERENTI AL PAIR
PCI E 85D * 0.09 MM 10 MM [Z>—SENSE_DIFEPAIR  [THERM 45S CPUVRI SNSI THERM | CPUVR_I SNS1 CPUVR | SNS1_P 4 so
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE C=D—SENSE_DIFEPALR  {THERM 45S CPUVRI SNSI THERM | CPLVR 1 505) gm : gg% s 40 5
[ SENSE DI EEPAIR  [THERM 455 CPUVRI SNSI THERM | CPUVR | SNS2 46 59
usB_85D TopP 0.1 MM 500 ML D —SENSE DIEEPAIR  [THERM 455 CPUVRI SNSI THERM | CPUVR | SNS2 CPUVR | SNS2_N 46 s
CPU_27P4S | BOTTOM 0.23 W 100 ML [ —SENSE DIFFPAIR | THERM 455 CPUVRISNS THERM | CPIVR 1 SN CPUVR | SNS3_P 4 5o
USB3 85D ToP 0.1 MM 500 M L [ —SENSE DIEFPAIR | THERM 455 CPUVRI SNS THERM | cPUVR | SNSa CPUVR _| SNS3_ N 46 s9
USB3_85D 1 SL10 0.075 WM 0.090 WM [T SENSE_DI EEPAIR THERM 1TQl_45S. THERM | CPUVR | SUM R P e
DP 85D | SLO 0.075 MM 0.090 WM [»—SENSE_DIFEPAILR THERM 1TOl_45S TeERM | CPUVR | SUM R N 6
PCl E_85D 1 SL10 0.075 MM 0. 090 MV
[=®»—SENSE_DI FEPAL R THERM 1TOQl_45S THERM | GEXI MWP | SNS1 P 82
/> NSE_DI FEPAI R THERM 1TOl_45S THERM | GEXI MWVP_| SNS1_N 02
NET_PHYSI CAL_TYPE | AREA TYPE | PHYSI CAL_RULE_SET
1TOL_DI FFPAI R * 1: 1_DI FFPAI R [ SENSE DI FEPAIR THERM 1TQl_45S THERM | GEXI MVP_| SNS1_P. o2
[0 SENSE_DI FEPALR THERM 1TOQl_45S THERM | GEXI MWP_| SNS1_N 82
[>—AUDL O DI EEPALR AUDL ODI EE Ao | I|SNS TBT N 6
[®—AUDLQ DI EEPALR AUDL ODI EE Ao | I|SNS TBT P 6
= AUDI ODI EE amio | I|SNS TBT R N .
= AUDI ODI EE amio | |SNS TBT R P .
[E>——SENSE_DI FEPAIR THERM 1TOl_45S THERM | SNS_SSD P 6
THERM 1TOL_45S THERM I SNS_SSD N .
[T-—SENSE_DI FEPAILR THERM 1TOQl_45S THERM ISNS SSD R P 6
= THERM 1TOQl_45S THERM I SNS_SSD_R_N 16
[——SENSE_DI EEPAI R THERM 1TOl_45S TeERM | P1VO5S0 CS P 46 62
= THERM 1TOl_45S THERM | P1VO5S0 CS N 46 62
DI FFERENTI AL PAI R
[C=D—SENSE_DI FEPALR THERM 1TQl_45S THERM | pivosso_sense P1VO5S0_SENSE P .
= THERM 1TQL_45S THERM | pivosso sense P1VO5S0_SENSE N .
[=>——SENSE_DI EEPAIR THERM 1TOl_45S THerM | TBT THERNVDP 28 a8
= THERM 1TOL_45S THerM | TBT THERNVDN k.
[=>——AUDLQ DI FEPAIR AUDI ODI EE. AUDI O CHEGR CSI R P 5
= AUDI ODI EE AUDI O CHGR CSI_ R N .
[=>——AUDLQ DI FEPALR AUDI ODI EE. AUDI O CHGR CSO R P 5
= AUDI ODI EE AUDI O CHGR CSO R N .
[E»—SENSE_DI FEPAILR SENSE_1TQl_45S SENSE ISNS S2 P
-_DI FEPAI R SENSE_1TQl_45S sense | I SNS _S2 N
[ SENSE_DI FEPAILR SENSE_1TOl_45S SENSE ISNS S2 R P p
[E®—SENSE_DI FEPALR SENSE_1TOl_45S SENSE ISNS S2 R N .

X425 Specific Net Properties

ELECTRI CAL_CONSTRAI NT_SET

NET TYPE

PHYSI CAL

sPACI NG l

= AUDI QDI EE. AUDI O AUD_SPKRAMP_RSUBI N P 5
= AUDI ODI EE AUDIL O AUD SPKRAMP_RSUBIN N 4
D AUDI ODI EE AUDIL O AUD SPKRAMP LSUBIN P
D AUDI ODI EE AUDIL O AUD SPKRAMP LSUBIN N 4
[ AUDI ODI EE AUDLO RSUBI N P 5
AUDI ODI EE AUDLO RSUBI N_N 5
= AUDI CDI EE AUDI O LSUBI N P 5
= AUDI CDI EE AUDI O LSUBI N N o
[O—AUDIO DIEEPAIR AUDI QDI EE AUDIL O AUD L2 R P 51 53
[—ALDLQ DI FEPALR AUDI ODI EE AUDIL O AUD L2 R N -
[—ALDLQ DI FEPAIR AUDI QDI EE AUDIL O AUD L2 L _P 51 53
[OO—AUDLQ DI EEPAIR AUDI ODI EE. AUDI O AUD L2 LN 51 53
D AUDI ODI EE AUDIL O AUD_SPKRAMP_RIN P s
D AUDI ODI EE AUDIL O AUD_SPKRAMP_RI N N s
D AUDI ODI EE AUDIL O AUD SPKRAMP LIN P s
D AUDI QDI EE AUDIL O AUD SPKRAMP LI N N s
s AUDI ODI EE AUDI O SPKRAMP RIN P s
AUDI QDI EE AUDIL O SPKRAMP_RI N N s
[ AUDI ODI EE AUDI O SPKRAMP_LIN P s
= AUDI ODI EE AUDI O SPKRAMP_LI N N s
[=®—AUD Q DI FEPALR DI EEPAI R AUDI O SPKRCONN SL_OUT P
[=>—AUDLQ DI FEPALR DI EEPAI R AUDI O SPKRCONN_SL_OUT_N
AUDI O DI FEPAI R DI EEPAI R AUDI O SPKRCONN_SR_OQUT_P
[=®—AUDLQ DI FEPALR DI EEPAI R AUDI O SPKRCONN SR OUT N
[O—ALDLQ DI FEPALR DI EEPAI R AUDIL O SPKRCONN L OQUT P
[—ALDLQ DI FEPALR DI EEPAI R AUDI O SPKRCONN L_OUT N
[—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
> AUDI Q DI EEPAI R DI EFPAI R AUDI O AUD MC INL R P
[ED—ALDLQ DI FEPALR DI EEPAI R AUDI O AUD MC IN1I R N
AUDI O DI EEPAIR DI EEPALR AUDL O CODEC HS M C P 51
[—AUDLO DI EEPALR DI EEPAI R AUDI O CODEC HS M C N .
[E»—AUDLQ DI FEPALR DI EEPAI R AUDI O AUD MCINL L P
DI EEPAI R AUDI O AUD MC INI_L_N
= DI EEPAI R AUDIL O AUD HS MC P 54 s
= DI EEPAI R AUDIL O AUD HS M C N 54 s
m DI EEPAI R AUDIL O HS MC P .
= DI EEPAI R AUDIL O HS MC N .
DI EFPAI R AUDI O AUD CONN HS M C P
= DI EFPAI R AUDI O AUD CONN HS M C N
[>—AUDLQ DI FEPALR AUDI QDI EE AUDIL O AUD LGB R P -
AUDI O DI FEPAI R AUDI ODI EE AUDIL O AUD LGB R N -
[—AUDL Q DI FEPALR AUDI ODI EE AUDIL O AUD LGB L_P -
[ —ALDLQ DI FEPALR AUDI QDI EE AUDIL O AUD LGB L_N 51 sa
[ SB_PONER PP3V3 S5 w
D SB_PONER PP3V3_S0 u
D SB_POWER PP1V35_S3RS0_CPUDDR 7,
l GND GN\D
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