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1. ALL RESI STANCE VALUES ARE IN OHVS, 0.1 WATT +/- 5%
2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.
3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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BOM VARI ANTS - FSB d bel /
’
Bar Code Label s EEEE #' s
BOM NUMBER BOM NAMVE BOM OPTI ONS ,
639- 3860 PCBA, M.B_2P, FSB, 2. 3, FOX, 512_HYN, REN, J31, F327 J31_OMNPTS, SOOI MM FOXCONN, CPU; 2_3GHZ, FB_512_HYNI X, FET: REN, DEVEL_BOM GPUDEC: EXP, EEEE: F327 PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
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639- 3862 PCBA, MLB_2P, FSB, 2. 6, MOL, 1G_HY, FAI R J31, F325 J31_CMNPTS, SOOI MM MOLEX, CPU: 2_6GHZ, FB_1G_HYNI X_A_DI E, FET: FAl R, DEVEL_BCM GPUDEC: EXP, EEEE: F325 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_F32(C] CRI Tl CAL EEEE: F32C
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607- 9557 CWN PTS, PCBA, MLB_KEPLER, J31 331_cowon 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_F329] CRI TI CAL EEEE: F329
085- 4620 J31 MLB_KEP_2P DEVELOPMENT BOM J31_DEVEL: PVT
SUB BOVB
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
085- 4620 1 331 MLB_KEP_2P DEVELCPMENT BOM DEVEL CRITI CAL DEVEL_BOM
607- 9557 1 CWN PTS, PCBA, MLB_KEP_2P, J31 oweTs CRITI CAL 131_omeTs
BOM GROUPS
BOM GROUP BOM OPTI ONS
J31_COMVON ALTERNATE, COMMON, J31_COWVONL, J31_COVVON2, J31_PROGPARTS, J31_PROGPARTS1, UVGLUE_J31, J31_PVT
J31_COMMVONL CPUVEM SO, RAMCFG_SLOT, USBHUB2513B, HUB_3NONREM SMC_PACKAGE: PROD, MO YES, TBTHV: P15V, SKI P_5V3V3: AUDI BLE
- - - - - - _ Alternate Parts
J31_COoMVON2 BTPWR S4, TPAD: Z2, T29: YES, TBTBST: Y, SDRV_PD, SDRVI 2C: MCU, T29_DP_HPD: ALL_OR, LPCPLUS_R: YES, MEM_VDD_SEL: GPI O15, GPU: 2P (Al ternate) (Primary)
J31_PROGPARTS GWUX_PROG, | R_PROG, TPAD_PROG FSB, ENETROM PROG FSB, T29ROM PROG, T29MCU: PROG T PART NUMBER | ALTERNATE FOR| BOM CPTI ON REF DES | COWENTS: H
- BaRT NovbeR Programmabl es - Al |l Buil ds
J31_PROGPARTS1 SMC_PROG: RR, BOOTROM_PROG: FSB
15750058 15750055 ALL Delta alt to TOK Magnetics
J31_PVT VREF: PRCD, XDP, XDP_CPU: BPM BKLT: PROD, LOADI SNS: NO, XW.QADI SNS: NO
— 15250896 15250518 ALL WG LAYERS ALT TO OYNTEC
J31_DEVEL: ENG DDRVREF_DAC, VREF: ENG_MB, | VB_PPT_XDP, GMUX_JTAG_CONN, LPCPLUS_CONN: YES, BKLT: ENG, SOPGOCD_I SL, CPURI PPLE_ENG, LOADI SNS: YES, XWL.OADI SNS: YES, DEBUG_ADC PSCOC
— 15550457 15550329 ALL NAG LAYERS ALT TO MURATA
J31_DEVEL: FSB DDRVREF_DAC, VREF: ENG_MB, | VB_PPT_XDP, LPCPLUS_CONN: YES, BKLT: PROD, SOPGOCD_| SL, LOADI SNS: YES, XW.QADI SNS: NO 34183099 1 1G. TP PSOC, K9x, VT, PVT, 331 Us701 CRI Tl CAL TPAD_PROG PROTCD
- - 35352805 35352603 ALL Fairchild vafer option
J31_DEVEL: PVT LPCPLUS_CONN: YES, XDP_CONN_CPU 34183351 1 16, TP PsoC, PROTOL, 331 Us701 CRI Tl CAL TPAD_PROG PROTOL
S 12850264 12850257 ALL Sanyo alt to Kemet
| VB_PPT_XDP XDP, XDP_CONN_PCH, XDP_CONN_CPU, XDP_CPU: BPM XDP_PCH 34153227 1 167 Ps0c, PROTCR, PROTGS. 72, 931 U701 CRITI CAL TPAD_PROG PROTCS
128S0303 12850282 ALL Panasonic alt to Sanyo
34153489 1 1o T Psce P, 331 U701 CRITI CAL TRAD_PROG PI B
35383085 35381658 ALL ST Mcro alt to LT _
34153522 1 1o 7 Pscc: FsB, 331 U701 CRITI CAL TRAD_PROG FSB
37630972 37650612 ALL ROMM alt Lo Toshi ba N FET —
37630855 37650613 ALL O odes alt to Toshiba dusl N FET
13830676 13850691 ALL Mrata ait to Samung cap
13850652 13850648 ALL 34152830 1 1G. CPLD, LATTI GE, GMUX, K91/ K91F, 331 U9600 CRI Tl CAL GWX_PROG
13830681 13850638 ALL 33650042 1 1G, PLD, LATTI GE, LFXP2- 5E-5, 132 BALL CSBGA U9600 CRI Tl CAL GVUX_BLANK
BOM GROUP BOM OPTI ONS
— 15250685 15250796 ALL - 34152384 1 T UsB00 oRITICAL 1 R_PrRoG
VREF: PROD VREFDQ ML_MB, VREFCA: LDO —
= — 37650977 37650859 AL RS- 34153430 1 1620 ceprcn L 3300951 use90 ORITICAL T29ROM PROG
VREF: ENG_M3 VREFDQ ML_MB, VREFCA: LDO_DAC
— — — 35352592 35383199 ALL 33580777 1 1C, EEPROM SERI AL, BKB, 501 C U3690 CRI Tl CAL T29ROM BLANK
VREF: ENG_LDO VREFDQ ML_DAC, VREFCA: LDO_DAC
— — — 33550550 33550777 ALL adt o< byt as attornativa 1o 2K 34153365 1 |G PROGRD, LPGI112A, 29 PORT MU, PYT, WAGFAGS, 331 w330 CRITI CAL T29MOU: PROG
37150709 37150652 ALL o ot ornato for pin diades 33753997 1 |G MO, 328, LPCI112A, 16K8) 2KB, HVGENZS, w9330 CRITI CAL T29MOU BLANK
Modul e Parts
13850671 13830673 ALL - 33550852 1 11G, GPUROM J31, BLANK uB701 CRI Tl CAL GPUROM BLANK
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
514-0788 514- 0671 ALL
33754266 1 |G CPUL1 VB, 5, FONP, PRQ E1, 2. 3, 45W 462, 1. 2, M BGA U1000 CRITI CAL U2 3aE ETHERNET ROM
15580578 15550367 ALL .
33754267 1 1G.CPU VB, 5, ROMM PRQ E1, 2.0, 45W 4+2, 1. 25, oM BGA U1000 CRITI CAL U2 sa 33550663 1 1. FLASH SERI AL, 571, 1081 T, 2V7, 69, 501 C 3990 CRITI CAL ENETROM BLANK
13830681 13850638 ALL
33754268 1 1G,CPU VB, 5 ROMK PRQ EX, 2.7, 45W 4+2, 1. 25, 0M BGA U1000 CRITI CAL U2 TG 34153096 1 1 ENET ROM 1881 T, DVT, PVT, K901/ K91x, 331 u3990 CRITI CAL ENETROM PROG PROTCS
13830671 13850673 ALL
33754269 1 1 PO PPT, €1, SLIBC, PRQ BOBZHVW T u1800 CRITI CAL 34153492 1 |G, PRORD, ENET, SP1 ROM FS8, 930/ 131 3990 CRITI CAL ENETROM PROG FSB
15580625 15580559 ALL
33754239 1 16 cPuL Y Gto7 G G A2 8000 CRITI CAL sSMC
37650777 37650761 ALL
33851072 1 1. ASSP, LI GHIF DGE. PRQ. S L33, FCBGA, 16X15WM C1 w3600 CRITI CAL T29: YES 33850895 1 1. SN, 1S 2117, OMKOMA TLP w900 CRITI CAL SVE_BLANK
15750084 15750055 ALL
33850753 1 |G FB43- € 13048 PV O LINK PG -E 12 w100 CRITI CAL 34153258 1 1. UG, DEVEL CPVENT- PROTOD, 331 4900 CRITI CAL SMC_PROG PROTCD
35383312 35383055 ALL
35353055 1 |G PIVEDR212, X2 D1 SPLAYPORT 21 1 M, QPN w390 CRITI CAL 34153204 1 1. UG, DEVEL CPVENT- PROTOL 331 4900 CRITI CAL SMG_PROG: PROTOL
37650958 37630953 ALL o o, P ramta o
33350619 4 1C. SaRAM GOCRS, 321402 1. 256K, G 01 €, 1 (6400, UR450, LS00, LBSSO CRITI CAL FB_512_SAVBUNG 34153401 1 | ExTERNAL PROTCR, PROTES, 331 4900 CRITI CAL SMC_PROG PROTCB
37651053 37650604 ALL Fndar 10562726
33350620 4 11G. SORAM GOORS, 3202 1. SGHz, VEGA 441N 801 (8400, UR450, L8500, LRSS0 CRITI CAL FB_512_HYN X 34153481 1 1C UG BXTERNAL, P18, v2. 1403, A3, 931 4900 CRITI CAL SMC_PROG A3_PI B
37150713 37150558 ALL e —
33350631 4 11G. SGRAM GEOFS, 64MQ2, 5GEPS, D DI E. 1 (8400, UR450, LS00, LBSSO CRITI CAL FB_1G_SAVBUNG 34153296 1 |G SHG, EXTERNAL, FS. V2. 14143, 931 4900 CRITI CAL SVC_PROG FSB
12850311 12850329 ALL -
33350630 4 11G. SGRAM GEOFS, 64MQ2. 5GEPS, A DI E. 1 (8400, UR450, L8500, LRSS0 CRITI CAL FB_1G HYN X A DI E 34153207 1 |G SHG, EXTERAL, 1 SKRAVP, 331 4900 CRITI CAL SME_PROG RR
12750134 12750111 ALL [ — _—
EFlROM
33350609 4 G, SaRAM GOCRS, 41402, 4. 2GBPS, M 01 €, 1 (8400, UR450, LS00, LBSSO CRITI CAL FB_1G HYN X M DI E
12750127 12750090 ALL e 10352320
33550740 1 G4 NBIT S SERAL OUAL 1/0 FLASH U100 CRITI CAL 'BOOTROM BLANK
725-1479 1 M. LOCTI TE Uy 8GR PO T2, GPU Ka1 e CRITI CAL WeLUE 331
— 19750431 19780432 ALL RADAR 10670230
34153257 1 1c 6 Row proTC, 931 U100 CRITI CAL BOOTROM PROG: PROTCD
51650806 1 (GO, 204P, S0 WM SOCKET, EOR3, RAM BGA, FOHCNN s2100 CRITI CAL SODI MM FOXCON
19750434 19750343 ALL RAOAR 10739227
34153344 1 1c 6 row proTan, 931 U100 CRITI CAL BOOTROM PROG PROTOL
516-0246 1 (GO, 204P, SO0 1A SCEKET, DORS, 0. 6M FOXOCRN 12000 CRITI CAL SODI MM FoxaoNN
19750435 19750343 ALL RADAR 10739227
34153419 1 16 R o proTCR, 931 U100 CRITI CAL BOOTROM PROG: PROTCR
51650805 1 CONM, 204, SCO! Mt SOCKET, B0, FAM BGA, HELEX s2100 CRITI CAL SODI MM WOLEX
34153454 1 16 R o prOTOR, 931 U100 CRITI CAL BOOTROM PROG: PROTCB
516- 0245 1 CONM, 204, SCON MM SOCKET, COF3, =0, 6M MELEX 12000 CRITI CAL SODI MM MOLEX
34153510 1 1C e Row PosT- P18, 331 U100 CRITI CAL BOOTROM PROG PI B2
51650805 1 CONM, 204, SCO! Mt SOCKET, B0, FAM BGA, HELEX s2100 CRITI CAL SOOI WM HYBR D
34153476 1 1c e R s, 331 U100 CRITI CAL BOOTROM PROG FSB
516-0246 1 (GO, 204P, SO0 1A SCEKET, DORS, 0. 6M FOXOCRN 12000 CRITI CAL SOOI WM HYBRI D
PD Parts
37650964 2 roKoz2s araao, caaso CRITI CAL FET: REN
SYNC DATE:OE/ 28/ 200!
37650965 2 roKoz2s arass, cuse CRITI CAL FET: REN PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON . j
BOM Conf i gurati on
37650979 2 Foncozzs araao, caaso CRITI CAL FET:FAIR 452-1708 2 SOR ML 630, 35%6. 0, D4, 1O 3. BLK. 187 5P\ SCREV, 5D W SCREVE CRITI CAL
— . o o e . P — [— o d} Appl e I nc 051-9585 | D
37650826 1 FET, N-GH 30V, 2. 6O LF, 1, RIKO3020°8 oz CRITI CAL FET: REN 725-1607 1 | RSULATOR G 331 GPU_I NSULATOR CRITI CAL ® 3.0.0
37650617 1 FET, N.CH 30V, 30A. 6. 70O RIKO0S008. oas CRITI CAL FET: REN NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
37650917 1 FET. 4 G4 30V, 3, GHOLM LF. I, FOAG03555 oz CRITI CAL FET:FAIR PROPRI ETARY PROPERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
a76s1018 1 O o RiTIcAL rer e || TO NAINTAIN TH S DOCUVENT | N CONFI DENCE 5 OF 132
11 NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED 5 OF 105




. . Ty | 3 | 2
Functi onal Test Points S s e FUNC_TEST - 1
[ e e 57 D—mE BKLT EN I CT Test Points
E NO
15650 (LEFT FAN GoNM o v o o> mc 1SSP SOk P 1 s ) TEST=TRUE
FUNC_TEST Co—=e VSKBDL = ~ tnr  1SSP SDATA P1 O : CPU NO TESTs No_TEST NC NO_TESTs
D LU PP5V_SO Y kP 53 TeuE  LCD BKLT PWM - E — L S EAN 5 LACH
[ V5 KBD3 - e o6 89 %0 No_TesT = mE NC SMC FAN 3 CTL
Do TRE FAN LT PWM WS KBDA 19 47
o2 s3 LPCPLUS RESET L TP_CPU_RSVD<65. . 62> _ NC T = IRUE NC SMC FAN 2 TACH
[ TR FAN LT TACH o WS KBDS - TS o 24 a7 =me N P_CPU RSVD<65. . 62> [ oS IRUE NC SMC FAN 2 CTL
Tor D = AD< 16 45 47 89 96 TP_CPI -
I e » (e LPC OLKSIMLPGRLUS . 4., LSS0, 452 = e NCTP CPU RSVD<SS. . 45> = q— o Fue Tee w = >_me__CPu M Boor2
= Cp—me VSKBD? LPC_FRAME L TP —EASE TRE BN !
Je660 (m W6 KBS > e M| 16 45 47 80 s CPU RSVD<43. . 32> — gme NG TR CPU RSVD<A3. . 52> = 1aE NC_Fve_TPBI AS . [D—me  CPU VCCSASENSE DIV e SR BO0I2_ G
ROV ===
(RIGHT FAN CONN) D me vsren [D—me 5 L 17 a5 a7 TP CPU RSVD<27.. 26> _ e TP CPU RSVD<27. . 265 e mE NC Fve_TPAP . T>—me CPU WP AXGL SNUB D CRUWE BOOVG
i = RIRQ = = CPUI WP_AX( T =1 CPUl WP_BOOT2G RC
KBDL = 16 45 47 VARE BASE=TRUE (i S TRUE NC FVi2_TPAN G2_SNUB
e — D—=e Wkeplo o o .
67 P~y CD—ImE PMOKEN L 17 as a7 U RSVD<24. . 15> = TP VD<24. . 15> = TRUE NC FVO_TPBP D —me  CPUMP BOOT3
IRE EAN _RT_PWM o 53 >—RE PuSYSEST L v 24 4 10 o MAKE_BASE=TRUE a0 >—BE CPUl MWP_BOOT3 RC
IR EAN RT_TACH . KBD1Z 53 D8 SWC ONFF L a5 46 53 UESVD2 > = ke AP 2o 1o m e TR - DI
—— QD = 5 [ED—TRE SMC RESET L TP_CPU RSVD NCTE<8. . 5> RE e (=g — RNe_EVD_TDAP o
KBDL4. N S 45 46 a7 65 __IEHE :TMTP CPU_RSVD NCTF<8. . 5> | as —me NC ESTARLDO EN
36780 (M C CONN) KEDL = S 45 46 a7 —BASE [ RE NC ALS GAI N, JGATEL
KBDL » [ qu— = 45 46 47 \C NO_TESTs —=me CRU UGATELG
ar B MCN 33501 & J3502 (Al RPORT/ BT/ CAVERA CONN) ED17 B p—=e SCTD 45 a6 47 N TEST s TP _FW643 AVREG — FV643 AVRE
o2 63 01 TP CRTIGBLUE — me  NCCRTIGBLUE ‘“ 12 bvbas 10 MANE BASE=TRUG —
TRE Bl _MC SHELD o e KBDL » D—== E Ii 15 46 47 e : Bl - =me lGBL ST NG Fvsds TO JGATE2
>—=E , TP CRT IGGREEN  — YRE®S"TRF \c crT IG GREEN TP DP 1 G C HPI = = CPUL WP, D= JGATE:
TRUE Bl MCP 62 63 101 PCIE AP R2D P WS _KBD19 o e SMC ROVBOOT j: 46 a7 M o meD = ARE EASETRE : EN TP DPIG g cr; K C HED D ::: CPEI M/P. EﬁfTENB
TmE D :| R T 32 96 WS_KBD20 - el a7 == s RED L o ax
32 96 WS KBD21 = 45 46 47 —BASE P DP |G C CTRL DATA  oTRL B | MV/P_PH B R DORREG TRIP
PCIE_CLK100M AP CONN P__ 5, 10 V& KBD22 = Pl E_M.B 10 47 56 17 IE CRT I G DDC CLK — 1aE NC CRT I G DDC CLK ,; TP DP 1G C MP<3..0> o NLP<3DA10'A [CD—1me CPU MR PH3 SNUB e GEXIMP LGATE
CRT | G DOC =R >
35100 Z‘P" E CLKIOOM AP CONN N 52 101 V& KED23 ® —me SPLALT AK a b L& DATA :_EKE*M;MNC CRT_| G DOC_DATA ;7 TP DP1GC MN<3. . 0> VTS mE CPULM/P PHASEL D—mEe GEXIMP LL RC
=E an CLKREQ O L 2 V& KBD ONGFE L Co—me SPL AT GS L a —BASESTRUE TP DP IG C AUXP mE  CPU MP PHASELG D—=Ee GEXI WP PHASE
— p— e TPs > POE vaKE L i V5 KD ONCPE L o O _me _SPLAT MSO " 1 _TP_CRT 1 G HSYNC . NC CRT 1 G HSYNC TP DP I1G C AU A fE CPU /P PHASE? e GFXIM/P PHASE L
67 o e W6 LEFT SHFT KBD TP_CRT == WAKE BASES
s e PP3VA2_GaH o EVENT_L a2 45 40 LEFT QPTI ON KBD o [D—aeSALALL NS w v LG VoG = W TF NG ORT IG VSYNG ™ P me OPU WP PHASE2G CEX| M/PUGATE
67 AP_RESET N L w s3 ImE __SYS LED ANCDE R “ MAKE_BASE=TRUE v G D HPD D HPD - 1= CPUI MP_PHASE3 T GEXI WP_UGATE R
<ED TP DP 1 G D CTRL
. e ax W WP
16781 & J6782 ( SPEAKERS CONN) [ G — 5 45] 6 TPs mE @D ” M t Lo cIRL K = He VDS 16 CTRL Ak 1 TP DP 1G D CTRL DATA B 1oD o gk s CPUL SkLP [ VESL
o PP5V. AL £ . T I = VDS | G CTRL_DATA = N RL_DATA o TP DP G D MP< DP_1G D CTRL_DATA D—=eCPUMP SLEW CD—me GXIMP VBST R
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[ — g
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- _ >0 > | - NGB L10 NG
93 17 6 (OOT}—EDL DATA Pet> Pl WO [Fpl 0_TX1 <|@ PEG_RX10| F11 @ PEC D2R P<10> ame Intel i's investigating processor driven VREF_DQ generati on ] VRS
- uj - This connection is to support the same. NCx—2 | e sNC
93 17 (OOT}—EDL_DATA P<2> - Y9 |FDI 0_TX2 5 Y PEG RX11| K11 - =PEG D2R P<11> am- o "
53 17 (OUT}—EDLDATA P<3> - AALO |FDI O_TX3 i PEG_RX12| Fo - =PEG D2R P<12> ame© NCXE LZ—XNC
W E PEG RX13| e - =PEG D2R P<13> ame NG BG22 K49 ne
e OUTED DAAR: gy wIFDI1_TXO S PEG_RX14| H7 @ PEC 2R P<ia> ame NCx——= ——xNC
= - 93 31 _PPCPU_MEM VREFDOQ B BG4 | | oor vrery) ) <47 S NC
93 17 6 (OOT}—EDL_DATA P<s> Pl W FDI1_TX1 - PEG RX15| & @ PEC D2R P<i5> ame
bl &a *~ M N_LI NE_W DTH=0. 3 nm NC—8Ee2 Lk wNC
93 17 6 (OOT}—FDL_DATA P<6> . V3 [FDI 1_TX2 |E M NiNECK7W DTH=0.2 mm BF43 K7
93 17 6 (T}—EDL_DATA Py - % |FDI 1_TX3 - g PEG_TX0* [ya22 D C N<O> s VOLTAGE=O. 75V NCx—-—" RSVD .6—)<NC
w " PEG_TX1* 5823 - =PEG R2D C Nel1> oD =0. |\[;><_EF35 = < NC
93 17 6 [T)—EDL_ESYNC<0= - A8 |FDI 0_FSYNC =) PEG_TX2* |yC18 - =PEG R2D C N2> oo NCX—— —XNC
- <l - NGe_BF2s 4 NG
% 17 6 [[Ey—FO_FSwmoet> - A2 |FDI 1_FSYNC x PEG_TX3* [yo21 - PEG 2D C Ne3> oD ¢ Br23 2
bl PEG TX4* 3812 - =PEG R2D C Ned> oD ch_apz; ﬁ% NC
93 17 6 [T)—EDLINT - AD9 |FDI | NT PEG_TX5* [yE20 wp PEG R2D C Nes> oo ¢ NCx—-=4 M, XNC
E PEG TX6* [yAl4 - =PEG R2D C N<6> oD ¢ PP NEM VREEDO A |\|(:>(_EFJ (THERVDG) - X NC
0176 FDl_LSNo<1> - 83 [FDI 1_LSYNC PEG_TX7* 3217 - =PEC 2D C NeT> s s PERVREFO) —XNC
™ -5 - D M N_LI NE_W DTH=0. 3 mm NCx—BE32 L2 NC
9 17 6 [Ty—FBL LSWcso: - 287 |FDI 0_LSYNC PEG_TX8* [BL5 - PEG 2D C Neo> oD ¢ M N NEGK W DTHe0. 2 X e ] o
PEG TX9* [5E16 - =PEG R2D C N<9> oD e o .2 mm NC)(—EEG G‘—)(NC
93 5 (OOT}—DBLNT 1G M. Neo> o AG~EDP_TX0* PEG_TX10* [yP13 - =PEG R2D C N<10> oD ¢ I NCX——— —XNC
o= - 8033 Fs
03 8 0P INT 1 Ne1s AFIEDP_TX1* PEG TX11* [jAL0 - =PEG R2D C Neli> o ¢ NCXT» TXNC
0 0 (OOT}LELNT 1G M Nez - reedEpP_ TX2* PEG TX12* 3811 i PEG RZD C Ne12> oD ¢ NCx— o] [oos XNC
9 o (OOT—D2 LN 1G M. e3> - AGHEDP_TX3* PEG TX13* 4> wp—=PEG R2D C Ne13> oo © '\K:>T15 m_XNC
E PEG TX14* {87 - =PEG R2D C N<14> oD ¢ NC: p— —)<Csz NC
eP1v05 50 GPU VGE O 95 (OB INTIGM P> g ASLIEDP TXO PEG TX15* |yEL2 o SPEGRZD C Nl oo © NCx—-"" o, XNC
1413 12 10 9 7 = s o L NL LG M Pt A3 |EpP. TXL x mx—mo —XCA NC
o QOU-BAN IGM P22 g ATIEDP TX2 7 PEG TX0| &2 - EG RED C P<0> oD ¢ NCX——— ——XNC
- NC BCl4 B53 NC
'R1030 930 (UM INTIGM P32 g ABIEDR TX3 o PEG Tx1| 023 - £G R2D C pe1> oD - “ =
OM T_TABLE 24.9 g PEG TX2| A8 o PEG 2D C Pe2> oo ¢ ——xNC
R1031 View 03 oggry DR INI 16 AR - AE4 |EDP_AUX E PEG_TX3| 821 o PECRID C <o oo
1K
i % s e o QB DP INT 1G A N - AE2{EDP_AUX* a PEG TX4| 019 - PEG RED C Pea> oD ¢
e PLAGE_NEAR-U1000. A1 12, 7m Q PEG_TX5| F21 - EG R2D C P<5> oo ¢
2 9%.CPU_EDP_COWP - AB1 [EDP_| COVPO w PEG TX6| Sl4 p=PEG R2D C P<6> oD ¢
- A% |EDP_COMPI O PEG_TX7| 817 - PEGRED C P<7> oD
PEG TX8| bis o -PEG D C P<g> o
. DP INT 1G HPD L - AEBNEDP_HPD* PEG_TX9| _F17 p=PEG R2D C P<o> oo
613 -
PEG_TX10 = - PEG R2D C P<10> o -
PEG_TX11 e - -PEG D CPoll> o
ols PEG_TX12 = o -PEG D CPa1ze o -
| 031 PEG_TX13| 89 - =PEG 2D C Po13> oD °
s DP_INT 1G HPD 1 2N7002TXG PEG TX14| o7 - =PEG RPD C P<14> oD
=, “Eeies PEG TX15| F13 wp =PEG R2D C Puis> oD
o 23
93 23 93 23 o CPU_CFG<16> PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
03 2 o 23
11650066 1 RES, ML F1 LM 216 1K, 0402, SHOLLE R1031 EDP: YES
o 23 o 23
5 23 o 23 11650090 1 RES, ML F1 LM 1/ 16W 10K 0402, 5401 LE R1031 EDP: NO
nostire | | nostee |
R1046 R1047
1K 1K
e s
acumn=
L CPU DM / PEG FDI / RSVD
CPU_CFG<4> shoul d be pul | ed down to enabl e EDP - 051 9585 D
d} Appl e I nc.
:- o -CF;; [-7] -' P-EG-II::EI; T-RAI-NI I:KS- S ; _- ( I;EF;U:T)-I N-VEI-DI A-TEIiY -AF -ER-XX-RE;ET-B - 0-_-V\A;T-FG; B-qu S -I = 3- 0- 0
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1413 1210 9 7

=PP1V05_SO_CPU VCCI O

14 13 12 10 & 7 _=PP1V05 SO CPU VCCI O

uU1000
| VY- BRI DGE
B\ T_tasLeDPLL_REF_CLK| A4

- DPLL_REF CLK P Yann [
o=
(2 OF 11) DppLL REF CLK* w2 . OPLL REF cLK N s
_REF_ o - <™

BCLK_| TP| K63 - 1 TPCPU_CLK100M P T 16 9

g BCLK_| TP* |65 - | TPCPU_CLKI0OM N I 16 93

d BCL 05 - DM _CLK100M CPU P @ 16 93

% BCLK* |5 o DM_CLKI0OM CPU N I 26 93

y Py PROY* |62 - XDP_CPU_PRDY_L oo 2 93

[= Py PREQ|oHeS - XDP_CPU PREQ L ) 22 9

D T 358 < XDP_CPU_TCK. Yany K

O T H59 by XDP_CPU_TVS Yany X

E E 1Py TRST* CHG: - XDP_CPU TRST L ) 8 93
1]

g o Py TDI [_Ke1 - XDP_CPU_TDI Yan SRS
Q

TDOL_Ks9 XDP_CPU TDO

g - @D =

5
DBR* |56l - XDP_DBRESET L QoD 22 24 93
(ry  BPMD* %2 - XOP_BPM L<0> e =
Q (Py  BPML* D6l - XOP_BPM L<1> CED 2
2]

< Py BPMR*|E2 - XDP_BPM L<2> B 22 93

(ry  BPMB*|5FE3 - XOP_BPM L<3> Co =

E Py BPMA* D59 - XOP_BPM L<a> D = =

(Py  BPMB*|yFeL - XOP_BPM L<S> Cor = 0

Py BPMB* |50 - XOP_BPM L<6> GBS 25 55

Py BPMP* %0 - XOP_BPM L<7> CE =2 =

NOSTUFF NOSTUFF NOSTUFF
1
R1100 R1104 R1102
'R1101 1K 51 1K
59 500 s
68 11200 oW 11200
s e fraes e
1716w 201, a0 201
g0 8594PROC_DETECT*
NCx———( ~
93 19 (QOT}—CSPUPROC SEL L - AHAPROC_SELECT*
.
R1103
56 93 45 (OT}—CPU CATERR L - 53 |CATE
93 69 45 45 (P CPU PROCHOT L 2 1 RR*
5%
1/ 16W 93 45 19 CHIY CPU_PECI P Fs3 |PECI
14 13 12 10 9 7 ZPP1VOS SO CPU VOO O Most il
N CPU PROCHOT R L G HS1PROCHOT*
R1126 -
75
19% 93 46 19 (OOT}—FM THRMIRI P L - FSINTHERMTRI P*
1/ 16W bl
M- LF
402 5 R1125
43.2
24 23 [TR)—CPU RESET L 2 PLT RESET LSI1V1 L - K51 JRESET*
1%
1/ 16W K53
VE-LF PM SYNC
. 93 17 [T - PM_SYNC
93 23 19 [TN)—CPU PURD - ©50_JUNCOREPWRGOOD
-5
PM NVEM PVRED R - AY25 |SM DRAMPWROK
A
=MEM RESET L BE2- *
26 (OOT} - BE24{SM_DRAMRST’
26 15 13 10 7.=PP1V5 S3 CPU VOCDDR
PLACE_NEAR=RI121. 2: 1mm CPU_DDR VREF - 8144 [\ VREF
1
R1120
200 93 CPU SM ROCMP<0> 2 BJ46 S\ 0
- I RCOMP
ol S s Jont moonin
- I RCOVP:
oo 93 CPU_SM ROOVP<2> BF45 S\
402 R1121 - A RCOVP2
130
93 26 17 [TR)—PM MEM PARGD
% ‘R1114
R1120 and R1121 are Intel recommended val ues 1/ 16W 1
Mos” 200 R1111
40: 1% PLACE_NEAR=UL00O. BF45: 12. 7nm
PLACE_NEAR=UL000. AY25: 51. 562mm 1 10K
oy 500 PLACE_NEAR=ULB00. AY11: 157mm
5402 oW
frae
26 15 13 10 7_=PP1VS 2 %02
PLACE_NEAR=U1000. BGAG: 12. 7mm
R1130
1K PLACE_NEAR=U1000. BJ46: 12. 7nm
PLACE_NEAR=UL000. BJ44: 2. 54mm 5%
1116w
V- UF

PLACE_NEAR=U1000.

BJ44: 2. 54mm 1K

PLACE_NEAR=U1000. BJ44: 2

1 c1130

0. 1UF
10%

02

54mm

lacpumynz

CPU CLOCK/ M SC/ JTAG

d} Appl e I nc.
®

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

051-9585 | D
3.0.0

11 OF 132

10 OF 105

2

1




6. NEM A 0> ALS
6. M A 1> AL8
6. NEM A 2> APT
6. NEM A 3> ANB
. VEM A DO<a> AKT
6. NEM A 5> AL10
6. NEM A 6> AN1O
. MEM A DO<7> Ao
6. NEM A 8> ARLO
6. NEM A 9> ARB
6. NEM A 10> AVT
s MEM A DQ<11> AYS
6. MA 12> ATS
6. NEM A 3> ARS
6. NEM A 4> AVE
6. NEM A 5> AT9
6. NEM A 6> BAG
6. NEM A 7> BAS
6. NEM A 8> BGS
6. NEM A 9> AYS
6. NEM A 0> AVS
6. NEM A 1> BB7
CCEYMEMADO22> gy B
O MEMA O3> gy BE4
CCEIYMEMADORI> gy  AWIZ]
6. NEM A_DQ<25> AV1l
6. NEM A 6> BB11
6. NEM A 7> BA12
6. NEM A 8> BES
6. NEM A_DQ<29> BALO
6. NEM A_DQ<30> BD11
6. NEM A DQ<31> BE12
6. NEM A_DQ<32> BB49
6. NEM A_DQ<33> AYA9
6 M A 4> BES2
6. NEM A_DQ<35> BD51
6. NEM A_DQ<36> BD49
. VEM A DO<37> BE48
6. NEM A_DQ<38> BAS2
6. NEM A_DQ<39> AY51
6. NEM A_DQ<40> BCS4
s MEM A DQ<d1> AYS3
s MEM A DQ<42> AVE4
6. NEM A DQ<43> AYSS
o By MEM A DO<44> PP BO53
SR MEMADOAS> gy GBSO |
6. NEM A_DQ<46> BES6
8, MEM A 47> BAS56
6. NEM A_DQ<48> BD57
6. NEM A 9> BF61
6. NEM A_DQ<50> BAGO
. VEM A DO<51> BB61
6. NEM A_DQ<52> BE6O
6. NEM A_DQ<53> BD63
6. NEM A_DQ<54> BB59
6. NEM A_DQ<55> BCs8
6 MA > AVES
6. NEM A DQ<57> AYS9
6. NEM A_DQ<58> AL6O
6. NEM A_DQ<59> AP61
6. NEM A_DQ<60> AV60
6. NEM A DQ<61> AYST
. VEM A DO<62> ANGO
6. NEM A_DQ<63> ARS0

6 MEM A BA<O> BA36

o QUM MEMABASL: g BG®

o QU MEMABA2> g BRIO

6 NMEM A CAS L P BE4%
o=

6 NMEM A RAS L BE3!

o (OOT}MEMA VE L P BAd%

83843888888

N N
T

\g\g\g
82

¢

\g\g\g\g\g
838858

SA_ D@5
SA_DQR6
SA_DQR7
SA_ D28
SA_DQR9
SA_DQBO
SA_DQB1
SA_DQ32
SA_DQB3
SA_DQ34
SA_DQB5
SA_DQB6
SA_DQ37
SA_DQB8
SA_DQB9
SA_DQ40
SA_DQ31
SA_DQ12
SA_DQ43
SA_DQ14
SA_DQ45
SA_DQ46
SA_DQ47
SA_DQ48
SA_DQ49
SA_DQE0
SA_DQ51
SA_DQ52
SA_DQB3
SA_DQB4
SA_DQB5
SA_DQE6
SA_DQE7
SA_DQE8
SA_DQB9
SA_DQs0
SA_DQ61
SA_DQ62
SA_DQ63

SA_BSO
SA_BS1
SA_BS2
SA_CAS*

SA_WE*

uU1000

SA_CLKO

| VY- BRI DGE SA_CLKO*

BGA v T_TABLE

(3 OF 11)

MEMORY CHANNEL A

BB31 > MEM A QLK P<0> OO 6 27 %4
BA32 M A CLK N<O> 6 27 94

SA_CKEO| _Be1s - VEMA CKE<O> oD s 27 o
SA7QK1 AVB4 . MEM A CLK P<1> @ 6 27 94
SA_CLK1* [yA¥ss - VEMA G N1 D ¢ 27 o
SA_CKEL| B017 - lEMA CE> oo ¢ 27 0
SA_CSO* B0 - MEM A CS L<0> oo ¢ 27 0
SA_Cs1* [yeos - MEM A CS L<i> oD ¢ 27 o
SA_oDTO|_BBa1 VM A COT<0> oD ¢ 27 0
SA_ODT1| Boss - VEMA COT<1> oD ¢ 27 o
SA_DQS0* yae MEM A DGS N<0> 6 28 01
SA_DQB1* [yats MEM A DGS Ne1> 6 28 01
SA,WZ* BO6. NMNEM A N2> 6 28 94
SA_DQS3* [ye MEM A DGS N<3> 6 28 91
SA_DQsa* [yBos0 MEM A DGS Ned> 6 28 91
SA_DQS5* [JBess MEM A DGS N<5> 6 28 91
SA_DQs6* [yBose MEM A DGS N<6> 6 28 91
SA_DQS7* [yAUs0 M A N<7> 6 28 94
SA_Daso| A% MEM A DGS P<0> 6 28 91
sA pos1| as MEM A DGS P<1> 6 28 91
sA_Das2| es MEM A DGS P<2> 6 28 91
SA_DQs3|_Bewo MEM A DGS P<3> 6 28 91
SA_DQsal eest MEM A DGS Ped> 6 28 91
SA_DQss|_Boss MEM A DGS P<5> 6 28 91
SA_DQs6|_Bost MEM A DGS Pe6> 6 28 91
SA_DQs7|_Aver @5 A DCS PT> B> s 7 o
SA_MAO|_Bpe7 - LEMA A0 oD ¢ 27 %
SA AL B8 - MEMA A oD ¢ 27 o
SA wa2| ee27 - VM A A2 oD ¢ 27 o
SA7W AVR6 = MEM A A<3> @ 6 27 94
SA waal ez > MEMA A oD ¢ 27 o
SA_Mas|_BR2e - VM A ASS> oD ¢ 27 o
SA_MAG|_Avz1 - VEMA A oD ¢ 27 %
sA_ A7 | Boet - MEMA AT oD ¢ 27 o
sA_vag| B2 - VM A AsE> OO & 27 %
SA_MAg| BBzt - VEMA Aco> oD ¢ 27 o
SAif\/AlD AVB8 $ MEM A _A<10> @ 6 27 94
SAMALL{ A2 g MEMAAM> qemye a7
SA_MAL2| BA20 - MEMA A2 oD ¢ 27 o
SA_MAL3| BBss - VM A ACIE> oD ¢ 27 o
SA_MAL4| BE20 - VEMA Acla> oo & 27 %

AV T R
Y - oD ¢ 27 o

6. MEM B 0> AL4
CCEYMEMB OO gy NG
6. MEM B 2> AP
6. MEM B 3> AR2
s MEM B DO<a> A2
6. MEM B 5> AL
6. MEM B 6> APL
6. MEM B 7> AR4
5. MEM B 8> A3
6. MEM B 9> A4
6. MEM B 10> Baa
6. MEM B 11> BB1
6. M B 12> AVl
5. MEM B 3> A2
6. MEM B 4> BA2
. MEM B DO<15> B83
5. MEM B 6> B2
6. MEM B 7> BF7
5. MEM B 8> BF11
6. MEM B 19> BJ10
5. MEM B 0> BcA
5. MEM B 1> BHT
(B MEMB DO22> gy BT
CCE)—MEMBDO23> gy POI0
(B MEMB DO24> gy BII4
5. MEM B 25> BGl4
6. MEM B 26> BF17
6. MEM B 27> BJ18
5. MEM B 28> BF13
5. MEM B 29> BH13
6. MEM B 30> BHI7
6. MEM B 31> BG18
5. MEM B 32> B9
5. MEM B 33> BFA7
13 ME 4> BHSS
6 MVEM B_DQ<35> BG50
6. MEM B 36> BF49
5. MEM B 37> BHA7
5. MEM B 38> BFS3
5. MEM B 39> BJSO
5. MEM B 40> BFSS
s MEM B DO<a1> BreS
8, MEM B 42> BJ58
6. MEM B 43> BH59
6By MEM B DOsad> = BIS4
CCE)MEMB DOS> gy BOO4 ]
(B MEMB DO6> gy BOOE
6. MEM B 47> BFS9
6. MEM B 48> BAG4
5. MEM B 9> Bos2
5. MEM B 50> AUG2
s MEM B DO<51> Aves
5. MEM B 52> BAG2
5. MEM B 53> BO64.
5. MEM B 54> AUB4
5. MEM B 55> AV62
SCE)—MEMB DOSS62 gy ARGY ]
5. MEM B 57> AT6S
5. MEM B 58> AL64
s MEM B DO<50> AVBS
5. MEM B 60> ARG2
5. MEM B 61> AT63
s MEM B DO<62> AL62
5. MEM B 63> AMB3

SB_DQLO
SB_DQL1
SB_DQ12
SB_DQL3
SB_DQL4
SB_DQL5
SB_DQL6
SB_DQL7
SB_DQL8
SB_DQL9
SB_DQR0
SB_DQR1
sB_DQe2
SB_DQ@3
SB_DQR4
SB_DQ@5
SB_DQR6
SB_DQR7
SB_DQes
SB_DQR9
SB_DQBO
SB_DQB1
sB_DGB2
SB_DQB3
ISB_DQB4
SB_DQB5
SB_DQB6
SB_DQB7
SB_DQBs
SB_DQB9
SB_DQ40
SB_DQ41
sB_DQu2
SB_DQ43
SB_DQ4#4
SB_DQ45
SB_DQ46
SB_DQ47
SB_DQ48
SB_DQ49
SB_DQE0
SB_DQ51
SB_DGB2
SB_DQE3
ISB_DQB4
SB_DQB5
SB_DQE6
SB_DQ57
SB_DQE8
SB_DQB9
SB_DQE0
SB_DQs1
SB_DQs2
SB_DQ63

ISB_BS0
ISB_BS1
ISB_BS2

ISB_CAS*
ISB_RAS*
SB_WE*

uU1000 SB_CLKO

| VY- BRI DGE  SB_CLKO*
BA  om T_TABLE

(4 OF 11) SB_CKEO

SB_CLK1
SB_CLK1*

SB_CKE1

SB_Cso0*
SB_Cs1*

SB_CDTO
SB_CDT1

SB_DQs0*
SB_DQS1*
SB_DQs2*
SB_DQs3*

SB_DQB4* |51 @ EV B DOS Neax (B> 6 28 94
SB_DQS5* [yBH57 MEM B N<5> 628 94

0 SB_DQE6* [yAY62 @=p |V B D05 N6 (B 6 28 94
4 SB_DQS7* [yANs2 M B Ne7> 628 94
2 e pasol e M o s e o
SB_DQS1| Aw MEM B P<i> 628 94

E SB_DQs2|_EFe MEM B P<2> 628 94
SB_DQS3|_BHis MEM B p<3> 628 94

g ob D] 5 e e pea B
SB_DQS5|_BFS7 @= EM B OGS Pes> (B 6 28 94
SB_DQS6|_AYeS @ \EV B DCS Pe6> (B> 6 28 94

SB_DQS7| AN MEM B P<7> 628 94

SB_MAO| BFa1 > MEM B A<O> oD 5 20 o

SB_MAL| BHeL - MEM B A<1> oD & 29 94

SB_MA2| EBs7 - MEM B A<2> oD 5 29 94

SB_MA3| Bcaa - MEM B A<3> oD & 20 o4

SB_MA4| BF27 - MEM B Ac<4> oD & 29 94

SB_MAS| B33 - MEM B A<5> oD & 29 94

SB_MAG| BHe7 - MEM B A<6> oD & 20 %
SB_MA7|_BSs0 - MEM B A<7> oD & 29 04

SB_MAg| B9 - MEM B A<8> D & 29 o4

SB_MAQ| BF29 - MEM B A<9> oD & 29 04
SB_MALO|_AY7 - MEM B A<10> oD & 29 04

SB_MAL1| BI30 > MEM B A<11> oD & 20 o

SB_MAL2| Aveo - MEM B A<12> oD & 29 04

SB_MAL3| BA40 - MEM B A<13> oD 5 29 04

SB_MA14| BB20 MEM B A<14> 629 94

SB_MALS| EE28 MEM B A<15> 20 04

+

oD ©

BF33 > MEM B QLK P<0> {OOT 6 29 94
peres > MEM B CLK N<0> D 6 29 %
BD25 > MEM B_CKE<0> OO 6 29 94
BF37 MEM B QLK P<1> 6 29 94
BH37 > MEM B CLK N<1> OO 6 29 94
BJ26 ® MEM B CKE<1> {OOT) 6 29 94
BE40 MEM B CS L<0> 6 29 94
BHAL > MEM B CS L<1> {OOT) 6 29 94
B3I2 > MEM B_QDT<0> {OOT) 6 29 94
BHAS > MEM B QDT<1> OO 6 29 %4
ANA MEM B N<O> 6 28 94
AV MEM B Ne1> 628 94
BHO. MEM B Ne2> 6 28 94

BF15 @ \EV B O Ne3> LB 6 28 94
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7 6

105 a9 12 7 _=PPVCORE _SO0_CPU

CPU VCORE DECOUPLI NG

Intel reconmendation: 4x 470uF 4nChm 16x 22uF 0805, 4x 10uF 0603,
Appl e | nplenmentation: 4x 470uF 4nChm 1x 470uF 4nChm ( NOSTUFF),

PLACEMENT_NOTE ( C1600- C16C7) :

13 12 10 9 7 =PR1IVOS_SO_CPU VCCOI O

20x 1uF 0402, 8x 1uF 0402 (NOSTUFF)

16x 22uF 0603, 4x 10uF 0402, 28x 1uF 0201 (NOSTUFF), 22uF 0603 (NOSTUFF)

C1615 1 C1616 1 C1617 1 C1618 1 C1619
1UF ——1uF ——1UF ——1UF 1UF
10% — 1o% —— 0% —— 1o% 10%
10V , 1oV , 1oV , 1oV , 1oV
X5R X5R X5R XSR XSR
202 202 202 202 202
NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF
1 C16B5 1 C16B6 1 C16B7 1 C16B8 1 C16B9
- 1UF ——1UF ——1UF ——1UF 1UF
— 20% — 20% — 20% —— 20% 20%
, B.3v , B.3v , B.3v , B.3v , B.3v
X5R X5R X5R X5R R
0201 0201 0201 0201 0201

CRITI CAL NOSTUFF NOSTUFF NOSTUFF NOSTUFF
1 C1639 1 Cl16D0 1 CleD1 1 CleD2 1 Cl6D3
—— 22UF —— 22UF —— 22UF —— 22UF —— 22UF
— 20% — 20% 20% 20% — 20%
, 6.3 N , 6.3V , 6 , 6
X5R: CERML X5R. CERML X5R. CERML X5R: CERML X5R: CERML
06 06 0603 0603 0603

Pl ace on bottom side of U000
1 C1600 1 Cl601 1 C1602 1 C1603 1 Cl604
1UF —/— 1UF —/— 1UF —— 1UF —/— 1UF —! —!
10% — 10% — 10% — 10% — 10% — —
10V 10V 10V 10V 10V
2 X5R 2 X5R 2 X5R 2 X5R 2 X5R
202 202 202 202 202
NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF
1 C16A0 1 C16A1 1 C16A2 1 C16A3 1 C16A4
1UF —— 1UF —— 1UF —— 1UF —/— 1UF —
20% - 20% —T 20% —T 20% —T 20% —
, 6.3V , 6.3V , 6.3V , 6.3V , 6.3V
X5R X5R X5R X5R X5R
0201 0201 0201 0201 0201
NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF
t CleCo t CleCl t CleC2 1 CleC3 t Clec4
1UF —/— 1UF —/— 1UF —/— 1UF —/— 1UF —
20% — 20% — 20% — 20% — 20% —
6.3V 6.3V 6.3V 6.3V 6.3V
2 R 2 xs) 2 XsR 2 XsR 2 xs)
0201 0201 0201 0201 0201
PLACEMENT_NOTE ( C1620- C1623) :
Pl ace near UL000 on bottom side
CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
+ C1620 + Cl621 1 C1622 1 C1623
10UF 10UF 10UF 10UF
20% — 20% 20% 20%
6.3v 6.3v 6.3v 6.3v
2 CERM X5R 2 CERM XSR
04021 0402- 1 04021 0402- 1
PLACEMENT_NOTE ( C1624- C16D5) : =
Pl ace near inBuetersean boBuatesbden bottotossden bottom side.
CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL
1 Cl1624 1 Cl1625 1 C1626 1 Cl627 1 Cl1628
22UF —— 22UF —— 22UF —— 22UF —— 22UF —
20% — 20% — 20% — 20% — 20% —
3V 3V 6 6.3
2 X5R- CERML 2 X5R- CERML 2 X5R- CERML X5R- CERML 2 X5R- CERML
603 0603 0603 0603 0.
PLACENENT_NOTE ( C1640- C1645) :
Pl ace near inductors on bottom side.
NOSTUFF CRI T CAL CRI T1 CAL
.|* c1640 JrCl641 1 Cle42 .|t
—— 470UF- 4MOHM ——470UF- 4MOHM ——470UF- 4MOHM ——47
T 20% T~ 20% T 20% T~ 20%
|3_2 BV Tant Fz oL Y- TANT F_Q L Y- TANT FQ LY.
D2T- SM D2T- sML D2T- sML D2T-

CPU VCCl O VCCPQ DECOUPLI NG

Intel recomendation: 2x 330uF, 10x 10uF 0603, 26x 1uF 0402
Appl e | npl enentation: 2x 330uF, 10x 10uF 0603, 26x 1uF 0402

PLACEMENT_NOTE (C1646- C1671) :

Pl ace on bottom side of U000

—— sosture
t CleD4 t CleDs5
— 22UF 22UF
X5R- CERML 2 X5R CERML
03 0603

CPU VCCPLL DECOUPLI NG

1 Cl646 1 Cl647 1 C1648 1 C1649 1 C1650
1UF —— 1UF
10% —T 10%
10V 10V
2 XxsR 2 XxsR
202 202
1 C1659 1 C1660 1 Cl661 1 C1662 1 C1663
1UF —— 1UF —— 1UF —— 1UF —— 1UF
10% — 10% — 10% — 10% — 10%
10V 10V 10V 10V 10V
2 X5R 2 X5R 2 X5R 2 X5R 2 X5R
202 202 202 202 202
PLACEMENT_NOTE (C1672- C1681) :
Pl ace near UL000 on bottom side
CRI Tl CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI Tl CAL
1 Cl672 1 Cl673 + Cl674 + C1675 + Cl676
10UF 10UF 10UF 10UF 10UF

20% 20% 20% 20% 20%
, 6.3V , 6.3V , 6.3V , 6.3V , 6.3V
X5R X5R X5R X5R X5R

603 603 603 603 603

Pl ace near inductors on bottom side
CRI TI CAL

1 C1682 : C1683

+| 330UF-0.0060HM +| 330UF- 0. 006CHM
% %

Intel recommendation: 1x 10nChn resistor, 1x 1uF 0402

R1601
0.010
1 2 - 7812
1%
14w t Cl684
0863 10

RlSOD =PP1VE_S0_CPU_VCCPIL R
7 =PP1VB_S0_CPU _VCCPI | 1 2 ® ¢
W\/ CRI Tl CAL
e C1687
e 1cless |- ciese |1 Sio87
1o 1o 2Lz
2

20
0% 10% o
107 , 1oV v
X5R X5R
san case- o2-sm
PLACE_NEAR=ULO00. AK63: 2. 54 mn NOVI A Ton Ton

2
PLACE_NEAR=ULO00. AKGS: 2. 54 mm NOVI A

CPU VCCPLL Low pass filter
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=PPVCORE SO_CPU VCCAXG

1312 7

VAXG DECOUPLI NG

2x 470uF 4nthm
2x 470uF 4nthm

I ntel recommendation:
Appl e | npl enent ati on:

PLACEMENT_NOTE ( C1700- C1708) :

26 13 10 7

=PP1V5 S3 CPU VCCDDR

2x 470uF 4nthm (NOSTUFF) ,
1x 470uF 4nChm ( NOSTUFF),

6x 22uF 0805, 2x
6x 22uF 0603, 2x

22uF 0805 (NOSTUFF),
22uF 0603 (NOSTUFF),

8x 10uF 0603, 2x 10uF 0603 ( NOSTUFF),
6x 10uF 0402, 2x 10uF 0402 ( NOSTUFF),

9x 1luF
9x 1luF

0402, 9x 1uF 0402 (NCSTUFF)
0402, 9x 1uF 0402 (NCSTUFF)

Place on bottom side of UL000
NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF
1 C1700 1 C1701 1 Cl702 1 C1703 1 Cl704 1 C1705 1 Cl706 1 CL707 1 Cl708 1 C1709 1 C1710 1C1711 1 C1712 1 Cl713 1 Cl714 1 Cl715 1 Cl716 1 C1717
1UF ——1UF ——1UF ——1UF ——1UF ——1UF ——1UF ——1UF ——1UF ——1UF ——1UF ——1UF ——1UF ——1UF ——1UF ——1UF ——1UF 1UF
10% —— 0% —— 0% —— 1o% — 0% —— 0% —— 1o% —— 1o% —— 0% —— 0% —— 0% —— 0% —— 1o% —— 1% — 1% —— 10% —— 10% 10%
10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V
2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R
202 202 202 202 202 202 202 202 202 202 202 202 202 202 202 202 202 202
PLACEMENT_NOTE (C1718- C1723): J_
Pl ace close to ULO0O on bottom side =
NCSTUFF NOSTUFF
t C1718 t C1719 + C1720 1 C1721 1 Cl722 1 Cl723 1 C1724 t Cl725
10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF
200 —— 20% 200 200 200 20% 200 200
5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3
2 CERM XSR 2 CERM XSR 2 CERM XSR 2 CERM XSR 2 CERM XSR 2 CERM XSR 2 CERM XSR 2 CERM XSR
0402-1 0402-1 0402-1 0402-1 0402- 1 0402-1 0402-1 0402-1
PLACEMENT_NOTE (C1726- C1731) : JT-
Pl ace near inductors on bottom side.
NOSTUFF NOSTUFF
1 C1726 1 C1727 1 C1728 1 C1729 1 C1730 1 C1731 1 C1732 1 C1733
22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF 22UF
20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% 20%
6.3v 6.3v 6.3v 6.3v 6.3V 6.3v 6.3v 6.3v
2 X5R- CERML 2 X5R- CERML 2 X5R- CERML 2 X5R- CERML 2 X5R- CERML 2 X5R- CERML 2 X5R- CERML 2 X5R- CERML
0603 0603 0603 0603 0603 0603 0603 0603
PLACEVENT_NOTE ( C1734- CL735) J_
NOSTUFF
CRLTI CAL CRILTI CAL CRILTI CAL
L|*C1l734 L[t C1735 P C1737
——470UF- 4MOHM ——470UF- 4MOHM 470UF- 4MOHM
—T- 20% T~ 20% 20%
2 2.0V 2 2.0V ﬂg 2.0V
POLY- TANT POLY- TANT POLY- TANT
r_ D2T- SML F_ D2T- SMU D2T- SML
Intel recommendation: 1x 330uF, 8x 10uF 0603, 10x 1uF 0402 IA;t :EIe Irecre""r;:?::: g: ﬁ 222::2 ii ig::z gggg 2: iﬁ; gjgg
Appl e | npl enentation: 1x 330uF, 8x 10uF 0603, 10x 1uF 0402 P ™ : ! !
PLACEMENT_NOTE ( C1738-C1747): PLACEMENT_NOTE (C1758-C1762):
Pl ace on bottom side of U1000 12 7 _=PPVCCSA_S0_CPU Pl ace on bottom side of U1000
1 C1738 1 C1739 1 C1740 1 Cl741 1 Cl742 1C1743 1 Cl744 1 C1745 1 C1746 1 C1747
l 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF — 1UF 1UF + Cl758 + C1759 1 C1760 1 C1761 1 C1762
10% — 10% —— 0% —— 0% —— 0% —— 0% —— 0% —— 0% — 10% 10% ——1UF ——1UF 1UF
10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10% —— 0% 10%
2 Xs5R 2 Xs5R 2 XsR 2 XxsR 2 XsR 2 XxsR 2 XsR 2 XsR 2 XxsR 2 XsR 2 1o0v 2 1o0v 2 1o0v
202 202 202 202 202 202 202 202 202 202 X5R X5R x5! X5R
402 402 402
Pl ace close to ULO0O on bottom side J__ J_
+ C1748 + C1749 + C1750 + C1751 + C1752 + C1753 + C1754 + C1755
10UF —— 10UF 10UF 10UF —— 10UF 10UF 10UF
—F 20%, L% —F 203, —F 20%, 20%, SR —F 203, + C1763 + C1764 + C1765 + C1766 + C1767
X5R X5R X5R X5R X5R X5R X5R —— 10UF —— 10UF —— 10UF —— 10UF 10UF
603 603 603 603 603 603 603 20% T 20% T 20% T 20% 20%
, 6.3V , 6.3V , 5.3V , 6.3V , 6.3V
. . X5R R R X5R X5R
Pl ace near inductors on bottom side J_ 603 603 603 603 603
1 C1756 J__
hd 330UF- 0. 006CHM -
20% .
S e .|" Cl768
et e —1—330UF- 0. 0060HM
2006
2 2v
— paLY
= CASE- D2- M

Intel recomendation: 1x 10nChn resistor, 1x 1uF 0402
R1700
0.010
1 2 =pp1 PS=TRVoore) 712
1%
1 aw
W 1 C1757
0603
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PCH R _L A0 Ry * SLP_LAN'/GPICR9| K4 g MEMVOD SEL IVS L ewmu h
- - s _TP_CRT |G DDC CLK & | CRT_DDC_aLK DDPD_ON|_B843 TP DP |G D MN<0> 5
s _TP_CRT | G DDC DATA M0 | CRT_DDC_DATA DDPD_OP| BB45 -pp— 1P DP 1 GD MP<0> 3
DDPD 1N|_BF44 - TP DP 1GD MN1> s
) -
s _TP_CRT |G HSYNC - M7 | CRT_HSYNC DDPD_1P| BE44 - TP DP 1GD MP<1> 6
19 18 17 16 7 _=PP3V3 SUS PCH GPI O s _TP_CRT |G VSYNC pdl M9 | oRT_VSYNC DDPD_2N|_BF42 TP DP1GD MN<2> s
h DDPD_2P| BE42 -y TP DP 1G D MP<2> s
) -
R1983* PCH DAC | REF - T43 | DAC I REF DDPD_3N| 242 1P DP |G D MN<3> 3
10K PLACE_NEAR=U1800. T43: 2. 54nm T2 | CRT_I RTN DDPD_3P| B2 1P DP IGD MP<3> s
1/ 20W 'R1951
21,[  R1986 K =
5%
17 WARN L 2 QAL POH SusACK L It 2/ 20w
—PCH _SUs\
59 , 201
1/ 20w
MF
201
=PP3V3 SUS PCH GPI O 716 17 18 19
=PP3V3_S0_PCH GPI O 7 1618 19 30
=PP3V3 S5 PCH 7
R1985 1K 1 2 PM PWRBTN L
N ——Tew 2ot e
R1991 8.2K 1 2 PM CLKRUN L
N ——mw ot o
R1982 10K 1 2 MEM VDD SEL 1V5 L
NN = Y SYNC NASTER=J5 MLEB SYNC DATE=05/ 26/ 201
R1925 1K 1AAN2 PCI E WAKE L 61720 32 miaz "
T T e s 1T v L v PCH DM / FDI / PM Gr aphi cs
R1924 100K 2 pp 1 PM SLP S3 L 61726 45 7 Appl e Inc 051-9585 | D
R1921 100K 2 aANA 20 VP T pysiposay i1 28 52 s 70 p :
RI922 100K 2 n\pATs ™° VEW W PR pygp g5 L 17 45 74 <) 3.0.0
R1923 100K 2 AN S% oW M 201 pygp SUS L 17 74 NOTI CE OF PROPRI ETARY PROPERTY:
% rzow v 2o CONTAI NED HEREIN | S THE
RI981 100K 2 z\zn , LVDS 1G BKL ON o1 EE‘%’L‘EFE%QLO;EE?TSFTfEPEEL%m
5% 1/ 20W M 201 THE POSE:! A
R1984 100K 2/\/\/\/1 T - LVDS | G PANEL PWR 817 | TO MAINTAIN TH' S DOCUMENT | N CONFI DENCE 19 OF 132
Il NOT TO REPRODUCE OR COPY I T
— 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 17 O 105
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30 19 18 17 16 7

=PP3V3 SUS PCH GPI O

=PP3V3 S3 PCH GPI O

=PP3V3 SO0 PCH GPI O

R2016

10K

=PP3V3 SO PCH GPI O

7 16 17 19

17 18 19 30

Mobi | es: Trackpad?)

USB Hub (Al LS/FS Devices)

PLACE_NEAR=U1800. B33: 2. 54nm

R2070
22.6

1%
1/ 20w

201

OM T_TABLE
s6 [1pg U1800 VDL] AY?
NCX——"— PANTHERPOI NT RSVDLI =X NC
NCx——— TP2 N8I LE RSVD2L AT o NC
NCx—228 [ TP3 FCBGA RSVDB[ A2 s NG
NC3¢ :;: TP4 (5 OF 10) RSVDA4| B* o NG
TP5
N | 16 RSVDSL ATy N
X TP7 RSVDE| 2o NC
'\K: AK43 AU2
NCx———— TP8 RSVD7L— 5 NC
295 | TPY RSVDB[AT: o
SORIET TP10 RSVD9[ ATS o
NCX—— —>XNC
NCx—20 | TP11 RSVDLO[ A o NG
NCx—"2| TP12 RSVDLLL A s NC
NCx—222 1 TP13 RSVDL2[ A o NG
NCx—2 | TP14 RSVD13| A% s NC
NG a6 | 1p1s RSVDL4| A N
NCX% TP16 RSVD15 :z_x NC
NCyx—22 | TP17 RSVDL6| B s N
NCx—=241TP18 RSVDL7| 5% s NC
NCx—2°8 | TP19 RSVDL8| %2 o NC
NCx—225 | TP20 RSVDLO| 57 o N
RSVD20| B s NC
NCx—22 | TP21 RevD21| B0 NG
NCx—f TP22 RSVD22| BF6
- avis | 1pp3 e
NCx—228 | TP24 RSVD23| 2o NC
RSVD24| M0 N
RSVD25| AT8 NC
RSVD26 :Az"s_x NC
RSVD27 % NC
AT12
A e
—XNC
USB3 EXTA RX N BE28 | USB3RNL ™ USBPON|[_24 USB EXTA N 42 95
95 42 6 [IRD——=02 - =00 D
% 4 o [TEyUSB3 EXTB RX N -2 | UsB3R USBPOP| /2¢ g g USB EXTA P s 7 o Ext A (XHCI/EHC)
USB3 EXTC RX N BE32 B:
D e - ﬁagx USBPIN| ©°  qug USB EXTB XHOL Ny zsss Ext B (XHO)
o D—USBS - USBPIP| 52° gy USB EXTB XHOI P CED 25 %
USB3 EXTA RX P BX28 | USB3RP1
9 42 o [TRy—USB3 - USBP2N|_S26 B_EXTC N 8 95
B3 _EXTB P BE30
o 43 6 [TRY—USB3 RX - = USB3RP2 USEP2P| 26 USB EXTC P oo Ext C (XHCl/EHCI)
o RH—USB3_EXTC RX P - USB3RP3 b d <D
USB3 _EXTD RX P B2 | USB3RP4 USBP3N|_K28 USB_EXTD XHCI N 25 95
¢ OD—==2 -
- m USBP3P| 20 g USB EXTD XHO P cory 2006 Bxt D (XHA) (
USB3 EXTA TX N AV26
o 4z 6 @_usm e - USBSTNL % usePan] 28 TP_USB_4N d
95 43 6 (OUT}—2o83 o= USB3TN2 usBP4p| 28 TP USB 4P Unuse
» EUSB3 EXTC TX N - "% | usBaTNg T —
6 @ﬂ EXTD TX N o AY30 | USB3TN4 USBP5N|_28 TP_USB SDN .
pd UsBPSP| A28 TP USB SDP RSVD:  SD
0 2 o () USB3 EXTA TX P 2% | uss3TPL P — 2 —————
AY26 9
o5 43 o (oT}—USB3 EXTB TX P - USB3TP2 USBPON| 20 gy TP USB WANN RSVD: W Fi
o (OT—USB3_EXTC TX P - AV28 | USB3TP3 USBP6P|_ 520 TP_USB W ANP
@ B3 _EXTD TX P AVBO
N USB3 - USB3TP4 USBP7N|_N\28 B_H P_N 25 95
USBP7PL’ g USBHB PP~ mey2sos
USBPBNL-2" gy USB CAVERAN ey 3205 Caner a
R2010 10K IAANZ : PCl I NTA L - K404 PI RQA* USBPBPLC0 gy USB CAVERAP ey s20s
R2011 10K 1 p S% MW M 201 pg I NTB L <38 1 p| RQB* &
A S e - R @] USBPON| S0 g g USBEXTBEHO N (myuess
R2012 10K 1 AAA2 PCl_INTC L - "8 PI RQC* ot USBPOP| 50 LUSE BIB EHO P Ext B (EHCQ)
10K 5%  1/20W M 201 @8 = =00 ST T P 2595
m013 0 = /\/\/\/2 5% 1/ 20W M 201 e = Pl RQT
USBP10ON|_S30 USB EXTD EHCl N 8 Ext D (EHCI)
5 1 (OT—ITAG GVUX TVB - %6 | REQL*/ GPI 080 USBPlOPAMS_“ME 3
18 BLC 12 EL - &4 | REQR*/ GPI 062
e USBP11N| 32 TP_USB BT HSN
15 (OOT)—USE HDD OCB L - £40 | REQB*/ GPI 064 UsBP11P| @2 TP _USB BT HsP RSVD: BT (HS)
TP_PCH STRP_BBSI1 - D47 | GNT1*/ GPI OB UsBP12N| &2 TP_USB 12N
bl P > Unused
NO STUFF TP PCH STRP ESI - GNT2*/ GPI 063 USBP12P| 52 gy TP USB 12P
R2054 10K 2 1 PCH STRP _TOPBLK SWP L F46 | GNT3*
A A o - 5t/ GPI OBS UsBP13N| 2 TP_USB 13N
J_ (1 PU- PCI ERST#) e e TP Uss 13p Unused
= 1 E—BLC GPLO - &2 | p RQE*/ GPI 2 R e
Al | P_PERI PHEI DET &0 *
6318 TRy—AUD | P PERIPHERAL DET g %9 | PIRQF*/ GPI (B USBRBI AS* |33 0s PCH USB RBI AS
o7 10 [Ey—1BL_PWR REQ L - %2 | pl RQGH/ GPl O4
- USBRBI AS| 52|
63 10 [MA—AUD 1 2C INT L - D44 | Pl RQH/ GPI OB 1
s TP _PCl_PME L - K104 PNVE* (1 PU) O00* / GPI 069 | A4 - XDP_DAO_PCH GPI 069 USB EXTA OC L Yani LS
OC1*/ GPl O40| 20 XDP_DA1_PX ! B_EXTB OC L 18 23
PLT RESET L 9 * <™
26 24 (0T} S| - PLTRST’ OC2*/ GPI 041 B o, XDP DA2 PCH GPIO41 USB EXTC CC L am s 2 2
96 24 LPC CLK33M SMC R - 9 | cLkout_PCi oc3*/ GPl 042 &6 @=—XDP_DA3 PCH GPI 042 USB EXTD OC L am s 2
20 LPC CLK33M LPCPLUS R 3 | cLKOUT POl 1 OCA*/ GPI 43| 116 g, XDP DBO PCH GPIO43 USB EXTB OC EHOl L am = 1
2. _TP_PCl _CLK33M QUT2 - 248 | cLkouT_Pal 2 OC5*/ GPI 09| A1° g XDP DB1 PCH GPI OO USB EXTD OC EHCI L N 2 -
¢ TP PCl CLK3BMQUT3 o, " |QLKOUT_PCI3 oc6*/ GPI 010 P14 pXDP_DB2 PCH GPI OL0 AP PWR EN oo
24 PCH CLK33M PCl QUT Ho CLKQ{T[_PD 4 OC7*/ GPI O14| &4 - XDP_DB3 PCH GPI O14 SDCONN STATE CHANGE am e

JTAG GVUX TVS

1 2 18 89
R2017 10K 1mz S% oW M 201 ¢ j2C MUX SEL 18
R2018 10K p 0 MEOW W 2% ysE DD OoB L

A A A v ®
R2030 10K 1 2 BLC GPI O

NN w7 *

NO STUFF Redundant to pull-up on audi o page
R2014 10K LAAAL AUD | P_PERI PHERAL DET 18 63
R2031 10K 1 p 5% MEOW MW 201 1RT pWR REQ L

VA A e e

NO STUFF Redundant to pull-up on audi o page

R2033 10K 1 2 AUD | 2C INT L

/\/\/\/ 5% 1/ 20W M 201 e
R2069 10K 1 AAN2 XDP_DB3 PCH GPl Ol4 SDCONN STATE CHANGE

5% 1/ 20W M 201
R2060 10K LAAAZ XDP_DAO_PCH GPI 069 USB EXTA OC L
R2061 10K LAAA S% oW M 201 ypp pal PCH GPI O40_USB EXTB OC L
R2062 10K LAAN S% oW M 201 wpp pA2 PCH GPIlO41 USB EXTC OC L
R2068 10K iAAA2 S MEOW M 201 xpp DA3 PCH GPI 042 USB EXTD OC L
5% 1/ 20W M 201

R2067 10K 2 1 AP_PWR EN

A A A v ez

YNC MASTER=J31 ANNE

=

SYNC DATE=06/02/ 201

PCH PCI / USB/ TP/

RSVD

d} Appl e I nc.
®

051-9585 | D

3.0.0

THE
Pl

|

1

i
v

ROP
THE

NOTI CE OF PROPRI ETARY PROPERTY:

| NEORMATI ON_CONTAI NED HEREI N | S THE
RI ETARY PROPERTY OF APPLE | NC.
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NOT TO REPRODUCE OR COPY I T

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

20 OF 132
18 OF 105

2

1




8 7 6 5 4 3 2 1

BOM GROUP BOM OPTI ONS
RAMCFG_SLOT RAMCFG3: H, RAMCFG2: H, RAMCFGL: H, RAMCFGO: H
Systens with no chi p-down nenory should pull all 4 RAMCFG GPI Gs hi gh.
Systens wi th chi p-down nenory shoul d add pul | -downs on another page and set straps per software.
30 19 18 17 16 7 _=PP3V3_SO_PCH GPI O
RAMCFG3: H RAMCFG2: H RAMCFGL: H RAMCFGO: H
R2172% 'R2173 R2174* 'R2175
10K 10K 10K 10K
5% 5% 59 5%
1/ Zl’?}v #ZDW 1/ Zl’?}v #ZDW
OM T_TABLE 201, 2201 201, 2201
XDP FCl P | 7 * U1800 a0
23 19 Cl _PCH GPI 0 - BMBUSY/GPICD e T TACH4/ GPl 068 @ MB RAVCFG3
a0 19 0 [T FW PME L - £42 | TACHL/ GPI OL MoBl LE TACHS/ GPl 069 B4% P M.B_RAMCEFG2
FCBGA il
19 5 [r—DPMUX_UC 1 RQ - 86 | TACH2/ GPI OB (6 OF 10) TACH6/ GPI O70| <1 - M.B_RAMCFGL
5 19 @—SNC RUNTI ME SCI L - £38 | TACH3/ GPI O7 TACH7/ GPl O71| 40 - M.B_RAMCFGD
TP_PCH GPI CB - <10 | GPI CB (1 PU- RSMRST#)
=
74 19 (OO} WoL_EN - & | LAN_PHY_PWR _CTRL/ GPI OL2
Pa
o 2 [Ty XDP_FCO_PCH GPI Q15 - Cleras (1Py A20GATE PO AZICAIL 10 N
23 ¢oom—XDP_DD2 PCH GPI 016 AUD | PHS SWTCH EN PCH g 2 | SATAAGP/ GPI O16 (1 PD) PECI | AVS gy PCH PECI R2170 43 1A aa,2__ CPUPEC LB 0 4 92 —
5% 1/ 20W
47 10 sy LPCPLUS GPIO o= | TACH/ GP1 L7 _— RGN L v
o - 1
a1 19 qoor}—ODD PWR EN L &= ™5 | ScLOCK! GPI Ce2
b PROCPVRGD_AY11L P 14 0 : _ cPU PWRGD =PP1V8 SO PCH VCC DFTERM 720 22
10 PCH GPI 4 - = |cPlcea Q % 1720 oD o 2 =
necessary?) il m M 201 n
45 10 [TY—SMC SO L - £16 [ 'GPl 27 (1 PU- DeepS4/ S5) s THRMTRI P+ Y10 g 46 PM THRMIRIP L R R2156 390 1 AAN2 5‘%»:’M Jn;ngml PL (I 20 46 93 5223‘;79
XDP_DCD_PCH GPI O28 | SOLATE CPU MEM L P8 oo Y
2 omp—X0P DO _PCH GPl B8 | SOLATE CPU MEML e [ GPI O28 (I PU- RSMRSTH#) 0 | hﬂlﬁ*sw 74 g PCHINIT3V3 L 1/ 20w
% (oT}TBT SWRESET L R2180 0 iapp2 1o TBT SWRESET R L - < | STP_PCl */ GPI 084 o) @ e R2178 2201
5% 1/ 20W - o AYL K
" 2 Qi XDP_DCL PCH GPI CB5 MXM GOCD - |crias & 80 PD- PLTRETHS) PCH OF TVS SNV CPLLPROE SEL_L 100
NO STUFF lggw DF_TVS:DM & FDI Term Vol t age
2 10 XDP_DDO_PCH GPI 086 _DP_GPU TBT SEL v SRRSO TS_vssi| A R2130* JE Set to Vss when Low
v XDP DDL PCH GPl 087 JTAG | SP TCK N6 Eﬁ?’ %‘T 7 TS_VSS2| AKit J_ 15§ This has internal pull up and should not pulled |ow. Set to Vcc when High
@—"—%’? LT % TS VvsSs3| Ao = 1/20W < TH'S SIGNAL |'S | NTENDED FOR FI RMMRE HUB AND VE ARE NOT USING I T.
00 19 o [ry—ITAG | SP_TDO - 2| SLoAD aPI cB8 TS_vssal Ao 205,
o s @m—LTAG | SP_TDI - M| SDATAQUTO/ GPI OB9 N 1| P e L
24 19 oM} EW PR EN_PCH -2 | SDATAOUT1/ GPI 048
2s ¢ogm—XDP DDG PCH GPI 049 ENET LONV PVWR PCH - V3 | SATA5GP/ GPI 049/ TEMP_ALERT* VSS_NCTF_14 52
VSS_NCTF_15| 58
56 47 19 6 (@) SPLROM USE M.B - % |Gl os7 VSS_NCTF_16| B8
VSS_NCTF_17| BH#7
24 | vSS_NCTF_0 VSS_NCTF_18[ 24
244 | vSS_NCTF_1 VSS_NCTF_19[ 844
245 | VSS_NCTF_2 VSS_NCTF_20| 8345
A46 | vSS_NCTF_3 VSS_NCTF_21| ®46 —
25 [ VSS_NCTF_4 L VSS_NCTF_22| &5
25 | vSS_NCTF_5 VSS_NCTF_23| 26
8 | VSS_NCTF_6 VSS_NCTF_24[ <
B47 1 VSS_NCTF_7 VSS_NCTF_25| %8
801 | vSs_NCTF_8 VSS_NCTF_26[ 2
8249 | vSS_NCTF_9 VSS_NCTF_27[ 2%
BEL | VSS_NCTF_10 VSS_NCTF_28| &
8549 | VSS_NCTF_11 VSS_NCTF_29[ ¢
571 | VSS_NCTF_12 VSS_NCTF_30[ 7
BF49 | vSS_NCTF_13 VSS_NCTF_31| 749
=PP3V3 S5 PCH GPI O .
=PP3V3_SUS PCH GPI O 71617 18
=PP3V3 SO _PCH GPI O 716 17 18 19 30
=PP3V3 T29 PCH GPI O e
R2186 10K A AnA2Z i JTAG | SP_TDO 8 10 89
R2199 10K 1 AAN 2 S ueow W %! _JTAG TBT TDI s 33 NO STUEE |
5% 1/ 20W M 20:
R2160 10K 1 2 XDP_FCl PCH GPl Q0 R2181 10K 2 1 SPI ROM USE_M_B
FO165 sox L NAAA T T m e I NN P
R2196 10K LAAAZ S%  Meow W 201 SMC RUNTIME SCI L 10 a5 =
R2190 100K LAAN2 Zi i:zzx N“’: zz LPCPLUS GPI O 6 19 a7
NO STUFF Must stuff R2197 when R2180 NO STUFFed.
R2197 10K LAAAZ TBT SWRESET R L 190
R2184 10K LAAAZ S% oW M 201 pwy pwR EN PCH 10 24
5% 1/ 20W M 201
R2150 10K 1 AN PCH A20GATE 10
R2155 10K 1 AAN2 S% MW M 201 poy ROIN L 10
5% 1/ 20w M 201
R2194 10K 1 AN WoL_EN 19 74
5% 1/ 20w M 201
R2192 10K 1 AAN 2 S S - PocRI4 19 ﬁ\gc MVASTER=J31 ANNE SYNC DATE=06/ 02/ 201
R2193 100K 1aan2 2 T20 T C" SPIROM USE MB 6 19 47 56 Al CH GPlO M NCT
R2191 10K 1 2 SMC sCl L 19 46 P I SC/ F
A A v
R2111 20K 2 1 DPMUX_UC | RO 010 051-9585 | D
R2195 100K 2/\/\/\/1 S% oW M 201 AyD | PHS SW TCH EN PCH 23 24 Appl e I nc.
RO112 TOK 2’\/\/\/1 % zow W 201 ®
B2 I AN D R EN L 300
AN 50— A DDO_PCH GPI O86_DP_GPU TBT SEL 19 23 NOTI CE OF PROPRI ETARY PROPERTY:
R VWAL A ST HE ETROTLRY EAIAIER LR N s TE
R2116 10K 2 AN~ T = ENET _LOW PWR _PCH 23 24 THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN THI S DOCUVENT | N CONFI DENCE 21 OF 132
Il NOT TO REPRODUCE OR COPY I T
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=PP1V05_ S0 PCH VCCl O USB

=PP3V3 SUS PCH VCCSUS USB

=PP1V05 S0 _PCH VCCI O PLLUSB

M6

=PP5V_SUS PCH V5REFSUS

AN24

e onc NC-ed per DG

=PP3V3 SUS PCH VCCSUS

P34

=PP5V_S0 PCH V5REF

=PP3V3_SUS PCH VCCSUS_GPI O

=PP3V3 SO PCH VCC3 3 GPI O

A2

=PP3V3 SO PCH VCC3 3 SATA

AF13

=PP1V05 SO PCH VCCl O SATA

AHL3

AHL4

AF14

AF11

LAt o nC VCCAPLLSATA pin |eft

=PP1V8R1V5 SO PCH VCCVRM

AC16

=PP1V05 SO PCH VCCl O SATA

AC17
ADL7

=PP1V05_S0_PCH VCCASW

P32

=PP3V3R1V5 S0 PCH VCCSUSHDA

OM T_TABLE
VCCACLK pin left as NC per DG NCx—22%9_[vecACLK ULBOO0  vco o 29_uss
PANTHERPOI NT ool 0 30_usB
22 7 _=PP3V3 S5 PCH VCCDSW T16_|VCCDSWB_3 MBI LE o
— FCBGA VCCl O_31_USB
TP_PPVOUT PCH DCPSUSBYP V12 |pcpSUSBYP (8 OF 10) VCCl O 32_USB
.2 _PP3V3 SO PCH VCC3 3 CLK F 8 Jvocs 3 5 oLk VCCl O_33_USB
i VCCSUS3_3_7_USB|
CCAPLLDM B3 3.7
\Y PLL 2 pin left as NC per DG NCx VCCAPLLDM 2 VOCSUS3_3_ 8. USB
22 20 7 _=PP1V05 SO PCH VCCI O CLK AL29 lVCCl O _14_PLLCLK VCCSUS3_3_9_USB
VCCSUS3_3_10_USB
AL24 _3_10_|
AL24 | eft as NC per DG NCx—222 [DCPSUS_3_CLK VOCSUS3. 3. 6_USH
22 20 7 _=PP1V0O5 SO PCH VCCASW AAL9 [\/OCASW 1 CLK
- USB]
ot v W2 ok VCCI O 34_PLL
AN24 INVCCASW 3_CLK 0 V5REF_SUS|
A6 [\/OCASW 4_CLK 3
27 |VoeASW 5 OLK DCPSUS_4_USB|
A29 \CCASW 6_CLK VCCSUS3_3_1_UsB|
A3 VCCASW 7_CLK
AC26_\CCASW 8_CLK jy—
AC27_\JCCASW 9_CLK
AC29 \VCCASW 10_CLK VCCSUS3_3_2_GPI
AL VCCASW 11_CLK ® VCCSUS3_3_3_GPI
A%29_[\yOCASW 12_CLK § VOCSUS3_3_4_GPI
AL VCCASW 13 CLK | VOCSUS3 3 5 GPI
Vel
\VCCASW 14_CLK O o 31 ool
22 VOCASW 15_aLK 88 vees s s _ari 0
22 VOCASW 16_CLK 57 vees_3_4_cpi 0
w6 [\/CCASW 17_CLK 9 —="=
W29 |\VCCASW 18_CLK
Vel IVCCASW 19 _CLK VCC3_3_2_SAT,
i VB3
y lfs(;l;! hcf;[?zpuz, for decoupling only VCCASW 20_CLK VOGO 5_PLLSAT
PLACE_NEAR=U! . N16: 2. 54nm PPVOUT 8 POH DCPRTC VT [—.
N LT NE W GTF=0. 2 mm VCCl O 12_SATA3
©210 : Vortaces sy 02 ™ L4, _=PP1VBRIV5 SO PCH VOCVRM 49 [VOOVRM 4_CLK VCCl O 13_SATA3
0. 12%50 22 _PP1V05 SO PCH VCCADPLLA F BD47_|\VCCADPLLA VCCl O _6_PLLSATA3
lov PP1V05 SO PCH VCCADPLLB F BFA7_|\/ DPLLB
cery 2 2 Al g VCCAPLLSATA
=PP1V05 SO PCH VCCI O CLK AFL7_IvCCl 7 K
22 20 7 o7 a VCCVRM_1_SAT,
= 22 16 7 _=PP1V05 SO PCH VCCDI FFCLK AF33_[\/OCDI FFCLKN
e} 2 T
55mA Max, 5mA Idle AF34_|VCCDI FRCLKN specitia
A4 |\ooD) ) 3
v FRALKN VCCl O_4_SATA|
22 7 _=PP1V05_S0_PCH VCCSSC A3 lvVeessc
PPVOUT_SO_PCH _DCPSST V16 IDCPSST o VCCASW 22_M sC
M N_LI NE_ W DTH=0. 2 nm n
M N_NEGCW DTHE0. 2 mm Ty VCCASW 23_M SC]
X SUS_1_CLK
2222 +| VaTRE NC-ed per DG NCX— "+ ﬁsus*{ak 2 vecasw 21 M sdf
0. 1L PLACE_NEAR=U1800. V16: 2. 54mm NC. o
bl
o 2 22+ _=PP1V05 SO PCH V_PROC 10 e v PROC IO 5
3 VCCSUSH
= 17 16 7 _=PPVRTC G3 PCH o 22 |VCCRTC E *
1.C2233
0. 1UF

PLACE_NEAR=U1800. A22: 2. 54nm

T,

LACE_NEAR=U1800. A22: 2. 54mm

PLACE_NEAR=U1800. A22: 2. 54nm

10 mA Max, 1nA ldle

7 16

7 20

7 16

7 20

20 22

as NC per

20 22

VCCAFDI PLL pin |eft

2 7 _=PP1V05_S0_PCH VCC_CCRE OMT_TABLE
1.44 A Max, 474mA ldle AR23 I\/CCOORE u1800
23 \/CCOORE PANTHERPOI NT
OBl LE
AD2LI\/CCOORE eaon
AD23 I\/CCOORE (7 OF 10)
AF21 |\/CCOORE VCCADAC] 8 PP3V3 SO _PCH VCCA DAC F
~723 [voocore k
AR1_[\/CCOORE VSSADAC| W7
A2S VCCOORE
AR4 |\/CCOORE 8 =
A6 I\/CCOORE > _
227 \VGGOORE VCCALVDS| K36 =PP3V3 SO PCH VCCA LVDS
A9 IVCOCORE VSSALVDS| A7
A28 \/CCOORE J_
AI26_|\/CCOORE =
127
| VeooeRE § PP1V8 SO PCH VOCTX LVDS F
e xc::: E VCCTX_LVDS| AVe7
VCCTX_LVDS| A¥88
VCCTX_LVDS| AP36
; _=PP1V05 SO PCH VCCI O PLLPCI E ANI9 /OOl O 28_PLLPCI E VCCTX_LVDS| AP37
s _TP_1V05 SO PCH VCCAPLLEXP 8322 _|/CCAPLLEXP
=PP1V05 S0 PCH VCCI O ANI6 VOOl O_15_FDI =PP3V3_S0_PCH VOC3 3 HVAMOS
22 7 =
) 15_| ovosl ve2
ANL7_I\/CCI O 16_FDI é VOCE3_3_6_hv
A1 oo 0 17_PClE 2 VOC3_3_7_HVOMDS| V34
A6 OOl O 18_PCIE O
AT fVeCi 0 19_PCIE
AP21 IVCCl O 20_PCIE >
AP23 IVCCl O 21_PCIE VCCVRM 3_DM | AT16 =PP1V8R1V5 SO PCH VCCVRM
AP24 IVCCl O_22_PCIE
AP26_I\/CCl O 23_PCl E E VCCDM _1_DM [ AT20 =PP1V05 S0 PCH VCC DM
AT24_|VCCl O 24_PCI E
VCCCLKI AB36 PP1V05_S0_PCH VOCCLKDM _E
A3 I\CCl O_25_DP oM
A4 I\CCl O_26_DP
22 7 _=PP3V3 SO PCH VCC3 3 PCl 829 \\cC3_3_3_PCI E
=PP1V8 SO PCH VCC DFTERM
VCCDFTERM_ASL6
=PP1V8RIV5 SO PCH VOCVRM AP16
20 7 v8 VCCVRM 2_FDI ~ v TERM AGL?
as NC per DG NCx—-E2_[VCCAFDI PLL 516 VCCDFTERM_AJ16
_ B VCCDFTERM A7
; _=PP1V05 SO _PCH VCCGI O PLLFDI AP17_IVCCl O_27_PLLFDI n
; _=PP1V05 SO PCH VCCDM _FDI AR0_|VCCDM _2_FDI VCCSPI [ VL =PP3V3 SUS PCH VCC SPI

SYNC MASTER=J5 M.B

SYNC DATE=03/21/201

TTILE

PCH POVZER
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OM T_TABLE

s lvss uU1800 VSS|_AK38
M7 lyss PANTHERPOI NT \/gg[ Axa
M2 Ivss MR LE VSS| AK42
AA3 vss FCBGA vss| AK46
33 |\sg (9 OF 10) vss| A8
34 vss vss VSS| AL16
811 |yss vss| A7
814 |\sg vss| AL1e
AB39lvss vss| A2
AB4vss vss| A2t
AB43 lvss Vss| A2
ABS_|VSS VSS| AL26
287 _|\ss vss| A7
A9 lyss vss| ALsL
A2 lyss vss| Ass
A1 |yss vss| ALss
A4 |yss vss| ALas
ASS lvss vss| Al
£G4 Ivss vss| AM4
A8 lvss VSS| AV
AD10_lvss VSS| AV
A lvss VSS| AMS
A2 lvss VSS| AMS
ADL3 |ySS VSS| Awe
A9 lvss VSS| AW
A4 lvss vss| A
AD26_lvss VSS| A9
Pl vss| s
A3 _lvss vss| A1
A4 Ivss VSS| A2
AD36_I\/SS Vss| APLe
AB7_vss VSS| A28
AD38 VSS VS AP30
A9 lvss Vss|_APs2
AD4 VSS VS AP38
ADI0_lvss VsS| A4
ADi2lvss VSs| APz
D43 lvss VSS|_AP46
L VS vss| A8
L VS vss| AR
A% _lvss VSS|_AR4E
2 |yss vss| A1
53 |yss vss| A3
AF10_|\ss vss| A8
A2 |yss vss| A22
014 |yss vss| AT26
016 |\ss vss| AT28
AF16_|yss vss| ATso
AF19 |\ss vss| AT32
AF24_|\ss vss]| ATse
A26_|\sg vss]| ATse
~27 l\yss vss| AT42
AF29 |\ss vss]| ATas
AL |\ss vss| A7
AF38 lvss VSS| A4
AF4 vss VSS| A%0
AFa2 |\yss vss| AL
AFa6_|\ss vss| Avie
A5 lyss vss| Aveo
A7 lyss vss| A4
~8_lyss vss| Ao
A |yss vss| Avss
A2 lvss VsS| A4
A1 |yss vss| Avas
A8 lvss vss| A
AH11 VSS VS AWL4
AH3 VSS VS AWL8
AB6_vss vss| A%
AH39 VSS VS Ave2
AHA0 VSS VS AVR6
AHA2 VsSS VS AVeg
AHAE \VSS VSS| AVB2
AH7 \VSS VSS| AVB4
AJ19 VSS VS AVBE
~21 |yss vss| Awmo
24 |\ss vss| Aws
AI33 VSS VS AY12
34 |yss vss| Avz2
Az lyss vss| Av28
AKS Ivss

SYNC MASTER=J5 M.B

SYNC DATE=03/21/201

TTILE

PCH GROUNDS

OM T_TABLE

A4 f\ss u1800 vsg| e
Az |ysg PANTHERPOI NT vsg| K18
A6 |\ss Mo vss| k26
A lvss (10 OF 10) vss| <2
811 Jyss vss vsg| K46
815 |\ss vss| K7
819 |\ss vsg| L18
B23 \VSS vss| L2
827 |\yss vsg| L20
831 J\ss vssg| L26
B35 |\ss vsg| L28
839 |\ss vsg| L36
57 |yss vsg| L48
a5 |yss vss| M2
8812 |\/sg vsg| P16
BB16 VSS VSS M8
8820 |\/55 vss| M2
8822 |\/5g vsg| M4
BB24 \VSS WSS MO
8828 |\/55 vsg| M2
8830 |\/55 vsg| M4
BB38 \VSS WSS MBS
B84 lvss vss| M
8846 |\/55 vss| w2
8C14 |\/ss vss| M6
B8 |vss vss| M
52 |\ss vss| M8
822 |55 vss| Pso
826 |\/sg vss| w7
832 |\/s5 vsg| P
834 |\sg vsg| P18
8336 |\/sg vsg| 733
840 |\/s5 vss| P40
8012 |\/sg vsg P43
8018 |\/sg vss| P47
8246 lvss vss|_F7
B lvss vss| R
BE22 |\/sg vsg| 8
BE26 VSS vss|_T12
BE40 |\/55 vsgl T3t
8F10 |\/s5 vss| 187
BF12 |\sg vss| ™
BF16 VsSS VSS V4
8F20 |\/55 vss| T46
BF22 |\/sg vss| 147
BF24_|\/sg vss| ™
8F26_|\/55 vsg| Vit
BF28 |\/sg vss| V17
808 |\ /s vss| 26
8F30_|\/s5 vsg| 27
BF38 |\/sg vsg| 29
8F40_|\/s5 vss| Va1
88 |\ss vss| Va8
Bal7 |\sg vsg| vee
821 |\/s5 vss| w43
B&3 |vss vss| 7
BGA4 VSS VSS w7
BG83 \VSS V/SS w9
BH11 VSS VSS we
BH15 VsSS VSS ve7
BHL7 |\/ss vss| w8
BHL9 |\sg vss| 2
Ho Jyss vss| Ys8
827 |\sg vss| ¥4
81 |\/sg vss| 42
833 |\/s5 vss| Y46
B85 vss vss|_¥8
BH39 \VSS
843 |\/s5

87 J\ss Vsl B®e
% lvss vss| 24
D12 \VSS V/SS AJ3
D16 VSS VSS ADA7
D18 I\VSS

022 |\/sg vsg| B3
24 J\ysg vsg|_BEL0
026 |\ss vsg| Boi
D30 \VSS

D82 lvss vss| G4
34 yss vss| Hi6
D38 \VSS

012 |\sg vsg| 136
D lvss

E18 VsSS VSS BG22
€26 |yss vss| B4
a8 VSS VSS 2
@0 |\ss vsg| A3
@26 \VSS WSS M4
=8 lvss vss| A
@6 yss vss| AP
o8 Jyss vssg|_BEls
w2 |ysg vsg|_Bae
H18 VsSS VSS B&28
2 |yss vss| BI28
24 J\ss

H26 \VSS

H30 \VSS

2 lvss

84 lvss

F3 \VSS
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20 7 _=PP3V3 SUS PCH VCCSUS 16 7 _=PP3V3 S0 PCH
; _=PP5V_SUS PCH PCH V5REF_SUS Filter & Foll ower 24 7 _=PP5V S0 PCH PCH V5REF Filter & Foll ower
- =PP3V3 SO PCH VCC3 3 GPI O =PP1V05 SO PCH VOCSSC
1 mA SO-S5 (PCH Reference for 5V Tol erance on USB) 1 m (PCH Reference for 5V Tol erance on PCl) o o
2 4 2 1 3
R2401f)1 ) D2400 R241%§ s D2400 C2475
5% NC)%Z BATS4DW X- G 5% NC)%Z BATS4DW X- G 1 C2486 1 C2485 1
Laew Laew 0. 1UF —— 0. 1UF 6.3V
M LE 3 M LE 6 10% | 10% CERM 2
402 1 402 1 2 25V 2 25V 402
X5R XSR - .
) PP5V_SUS_PCH_VSREESUS ) PPSV SO POH VSREE xR xR PLACE_NEAR=U1800. AG33: 2. 54nm
M N_LINE_W DTH=0. 3 MV M N_LINE_W DTH=0. 4 MM Y -
< - < PLACE_Ni il T84
2438 « M NREGK W DTH=0. 25 WM 1 mA SO-S5 2439 « M NREGCW DTH=0.2 W 1 m CE_NEAR=U1 g&g 202488 Anio: 2. samm
MAKE_BASE=TRUE MAKE_BASE=TRUE €L
0. 1UF —— 1UF —— =
20% T~ — =PP5V_SUS PCH V5REFSUS 20 18% T~ — =PP5V_S0 PCH VSREF 20 20 16 7 _=PP1V05 SO PCH VCCDI FECLK D
cerv 2 - X5R 2 —
202 202
PLACE_NEAR=U1800. M26: 2. 54nm PLACE_NEAR=U1800. P34: 2. 54nm 20 7 _=PP3V3 SO PCH VCC3 3 HVCMOS C2413Lé 1
= = %
C2424 1 63V
0. 1UF 202
10% PLACE_NEAR=U1800. AF34: 2. 54nm
2
pri =
PLACE_NEAR=U1800. V33: 2. 54mm
CRI TI CAL =
=PP1V05 SO PCH VOOl O OLK
L2407 20 7
- 0. 1UH
=PP1 VCCTX_LVI PP1V8 SO_PCH VOCTX LVDS F
. V8 SO _PCH VCCT: DS L. . EPLVE S0_PCH VO 20 2 7 _=PP3V3 S5 PCH VOCDSW 20 7 _=PP3V3 SO PCH VCC3 3 PCl C2469 1
' VR A i
0805 -1
RITI CAL C2499 * C2421 S 2 e
0. 1UF 0. 1UF 202
C2400 * 1 C2406 1 C2408 29% 1% PLACE_NEAR=U1800. AF17: 2. 54nm
22UF ——0.01UF cERV 2 xR 2 £
20% —— 16% 402 202
x5R CERY 2 2 o PLACE_NEAR=U1800. T16: 2. 54mm PLACE_NEAR=U1800. BH29: 2. 54mm
402 L —

PLACE_NEAR=UL8Q0. AVBT: 2. 541 20 16 7 _=PP1VO5_SO_PCH VOOl O SATA
%Eég:mﬂgﬁé:@k%WAwr 2.54mmL r

20 7 _=PP3V3 SUS PCH VCC SPI 20 7 _=PP3V3 SO PCH VCC3 3 SATA
2444 1| 2452 1
1 1 1UF 1UF —
S

42 j—
7 _=PP3V3 SO PCH VCCADAC R2450 PP3V3 SO _PCH VCCA DAC F 20 C2414Lg Cg 1u§ 9% S10%
0 M N_LTNE_W DTH=0. 4 MM 10% 0% 2 Ry 2
1 2 o M N_NECK_W DTH=0. 2 MV 6.3V 16V 402 402
on VOLTAGE=3. 3V CERM 2 X5R 2
1/ 20w 402 402 PLACE_| NEAR—U180 _AHL3: mon d
i PLACE_NEAR=U1800. V1: 2. 54nm PLACE_NEAR=U1800. AJ2: 2. 54nm NEAR—U180 . ACL7: 2. 54mm (:
CRI TI CA = = =
PCH VCCI O BYPASS
C2450 1 C2451 1 C2455 (PCH USB 1. 05V PVR)
10UF ——0.1UF ——0.01UF .
$29% — 0% 20 7 _=PP3V3 SUS PCH VOCSUS GPI O 20 7 _=PP1VO5 SO PCH VOCI O USB
X5R 2 2 CERM
603 402
PLACE_N \LRQO, 148, 2,54 C2476i C2446i
= N 52 1UF 1UF
= | 2. 54 —
RENERR BB T stamy. i% %
CERM 2 CERM 2
202 202
PLACE_NEAR=U1800. P22; 2. 54nm PLACE_NEAR=U1800. P28: 2. 54nm

PCH VCCSUS3_3 BYPASS
(PCH SUSPEND USB 3. 3V PVR)

20 7 _=PP3V3 SUS PCH VCCSUS USB 20 7 _=PP1V05 SO PCH VCCI O 1
CRI TI CAL 'Y
L2451
; =PP3V3 SO PCH VOC3 3 OLK R2451 10UH-0. 12A- 0. 360HM PP3V3 SO PCH VOC3 3 OLK F 20 1 C2484 1 C2413 C2401 * 1 C2429 1 C2414 1 C2407 1 C2463
IANAN2  PP3V3 SO PCH VCC3 3 CLK R Y Y Y L, M NNESW BTrES: 678w 0.1UF  ——0.1UF P —— Y — o
4 M N_LI NE_W DTH=0. 5_WMM 0603 VOLTAGE=3. 3V 16V 6.3V , , 6.3V , 6.3V , 6.3V , 6.3V
W M NNEGEW DTH=0. 075 M4 " e G 544 e 544
Lrasw CRITI CAL 5 505 955 55 55 955
205
4 : : 454 PLACE_| NEAR—Ulso _P24 PLAC =180 7: 2. 541
C2105u3: 1 (1:5,: 5 PREAR=CTEBY. vaa: 2. 54mm c@t’)&@ﬁ%:%%’&céﬁ% g._ait 07 2. Bamm
20% 0% L a ¢ W . L
T T = POACERER b A2 T888. e 2. s
603 402
LA A REAE R eb 28 36874 B arm PCH VCCSUSHDA BYPASS 207 _=PPLV PCH Vi
= 24 20 7 _=PP3V3R1V5 S0 PCH VCCSUSHDA B
CRI TI CAL PCH VCCADPLLA Filter
L2490 (PCH DPLLA PVWR) C2441 * C2420 * C2428 1 1.C2426 1 .C2456 1 C2496
, _=PP1V05 SO PCH VCCADPLL Rz2490 10UH- 0. 12A-0. 36CHM PP1V05 SO PCH VCCADPLLA 20 0. 108 g — 22— ——Ir I o
L > PP1VO5 SO PCH VCCADPLLA R LYY YLz M NREGKW DTHE0' 2 W 68 M w2 xsr ceRnd 2| xsr cerial 2 2 et 2 et 2 et
N W LN WO 4 0503 VOUTAGEST. 05V 02 503 503 403 403 402
%:E‘é‘/ VOLTAGE=1. 05V CRI TI CAL NO STUFF PLACE_NEAR=U1800. P32: 2. 54mn_ PLACE_NEAR= UlFB,ER AC27: 2 J_
2491 * 1 C2492 - R ﬁ&n@u@%ﬁé s 1
220UF =~ —— 1UF T U&%mﬁéb@ AC27: 2. 54mm™
(Z = 1.2MM PLACE ON SHORT SIDE BEHIND PCH) 20% ox, PCH VCCCORE BYPASS
T 2 2 cerm 20 19 7 _=PP1V8 SO PCH VCC DFTERM (PCH 1. 05V CORE PWR)
. 20 7 _=PP1V05 SO PCH VCC CORE
PLAGE AR REAE R 688! B2 Wamm C2440 *
— 0. 1UF
= 200 ——
CRI TI CAL PCH VCCADPLLB Filter i 2 C2460 * 1.C2481 1.C2482 1.C2483 -
L2491 PCH DPLLB PWR 202 10UF —— ——1UF —— 1UF 1UF
R2491 10UH- 0. 12A-0. 360HM F(,plvos S0 PCH VOCADLLLB E PLACE_NEAR=U1800. AJ16: 2. 54nm 3 TR % ey
0 ™ N_LT NE_WW DTFEO. 4 T > = =R ceRm ceRm ceRm
L 2___PP1V0O5 SO _PCH VOCADPLLB R 1YY Y L2 N by BT 4 69 MA 603 55 55 o5
e M N h'éf WBTHED 3 M 0603 VOrTAGEL 05V PLACE, NEARTIILE00, %%i céDﬁ J_
VOLTAGEST. 05V EAR= g:. E
MEoLF CRITI CAL NO STUFF 20+ _=PP1V05 SO PCH V_PRQC 10 %%WU?BHF AJ27: 2. S4mmT=
C2493 *|, 1. C2494
220UF ——1uF
(Z = 1.2W PLACE ON SHORT SIDE BEHI ND PCH) 2% 0%,
i 2 ? g5 C2416 * 12417 1 C2430
e 4. 7TUF —/—0.1UF L
200 —— 1%
PLAGE AR REARE R 685! B2 724 Wamm 53
L 05
Toace PR REENERR A BT SYNC VASTER=J5 MLE e A
— = . e TTTLE
167 _=PP1V05 SO _PCH 10UH 0. 58A- 0. 350HM R2415 PP1V05 SO PCH VCCCLKDM F 2 P DE PLI
L FYYYW 2 PP1VO5 SO PCH VOCCLKDM R LAAA— M NNEGCW DTV, 35 N cH coJ NG
098AS. SM M h'EEKE ngg 35" 5% VOLTAGES 05V
(Z = 1.2MM PLACE ON SHORT Sl DE BEH ND PCH) VOLTAGEST. 05 16w 20 7 _=PP1V05_S0_PCH_VCC DM d} Appl e Inc 051- 9585
402 *
C2419 * 3.0.0
2411 * L NOTI CE OF PROPRI ETARY PROPERTY:
102%:/“ Seam 2 THE | NEORMATI ON_CONTAI NED HEREI N | S THE
6 o 202 PROPRI ETARY PROPERTY OF APPLE | NC,
X5R 2 . THE POSESSOR AGREES TO THE FOLLOW NG
603 PLACE_NEAR=ULB00. AT20: 2. 54mm POH VO O BYPASS I TO MAINTAIN TH 'S DOCUVENT | N CONFI DENCE 24 OF 132
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4

1

23 18

23 18

25 7 _=PPVOCI O SO XDP CPU M cr 02- XDP
CRI Tl CAL . . . 23 7 _=PPVCCI O SO _XDP.
OP GO GPU NOTE: This is not the standard XDP pinout.
, _=PP3v3 S0 XDP ) 12500 Use with 921-0133 Adapter Flex to XOP  PLACE NEAR-J2500. 52:
NO STUFF DF40RC. 60DP- 0. 4V support chipset debug. e e e HEECEUTEO R2510 51 zapnR - e
R2540" MST-SM 5%  1/20W M 201
1K 62 f.\ 61 o5 25 10 _XDP_CPU TDI R2511 51 , XDP 1PLACE7NEAR=U1000. K61: 2. 54mm
S0
1116w A NN W mox
1+ 1oy XOP_CPU PREO L 02, CRSEN. AD 15 o2 03 23 10 _XDP_CPU TS RO512 51 2 ;/Ei";\/lPLACE,NEARzumoo_ H59: 2. 54mm
% 10 [I)—XDP_CPU PRDY L OBSEN A1 G 100 : = OBSEN_CO CPU_CFG<16> 5% 1zow W 201
( R2560- R2563) = - 3 IoXe! : — OBSEN C1 CPU CFGe17 Yany EES w5 22 10 XDP_CPU TCK R2513 51 » xopP 1F—’LACE,NEA-\R=u1ooo. J58: 2. 54mMm
93 10 [T XDP_BPM L<4> R2560 0 XDP_CPU: BPM : jz o i; zzm t:g: (BQDATA_AO P 10| 0o 9 o8BS <me = W\’ 5%  1/20W M 201 D
% 10 [y XDP_BPM L<5> R2561 0 1’\N\/2 e o OBSDATA A1l padiiE® gg DY (Bg§$ﬁ_gl) gu CEG<0> ame = e o5 23 10 _XDP_CPU TRST L R2514 51 2 xoP 1PLACE,NEAR=ulooo. H63: 2. 54mm
2 hand — | U CFG<1>
e D B e R2562 0 i aane T T 2 10 [y X0P BEM L<2> CHSDATA A2 0 o - = A A—s—r—r—or
™ R2563 0 LAAAE 5% 1720w M 201 93 10 (Ty—XDP_BPM L<3> ORSDATA_A3 G 0 O gt OBSDATA C2 CPU CFG<2> A1
S wzow w201 = =10 O+ — o=t OBSDATA_C3 CPU_CEG<3> am© =
20| —
(R2564- R2567) D e e CBSEN B0 —io o =
. o -~ —
53 o )Y CFGe12> R2564 0 XDP_CPU: CFG m = OBSEN B1 PEDGERE g O, == CBZEm_m CPU CPGe8> e o
o CPU CFG<13> IAANA *=p—10 O — &= L D1 CPU CFG<9>
™ o e R2565 0 LAANE S%  TZow W 201 XDP_OBSDATA B<0> CBSDATA RO 00 Yany RS
939 14> S \_| 2 27
s EE U CrO15s R2566 0 AN 5% 120w W 201 XDP_OBSDATA B<1> OBSDATA_B1 = 0 O— S OBSDATA_DO CPU CEG<4>
R2567 0 LAANLE 5% 1/ 20W W 201 = - = O O poy G OBSDATA_D1 CPU _CFG<5> Yan ERES
5%  1/20W W 201 Y XDP_OBSDATA B<2> OBSDATA B2 p” 0 O < e o
— P ——- 33
o0 M- RUBRD o R500 1K o XOP_CBSDATA Beg CBSDATA_B3 — o e ST CPU_CEG<6> JE—
- - i 1 2 = G o= >3 cPU CF
CACE NEAREUL000. G802 5amm VVV s —wsow w201 o XDP_CPU_PWRGD PURGDY HOOKO js 5 ol o = Ge7> am:e = Ro515 0 XDP  PLACE_NEAR=R1841. 1: 2. 54mm -
XDP - 9 39 - 1 2 1TP
. oM PWRBTN L Ro502 0 . . XDP_CPU_PWRBTN L HOOKL - g g - : 1E3LE/ ;—ICO(A o5 XDP_CPU_CLKI0OM P | NN A TR SR 00M T, am e e
NS -PI7-2.54mm % TToW W01 VCC_OBS_AB il i bl #/ HOOKS 93 XDP_CPU CLK100M N XDP  PLACE_NEAR=R1840. 1: 2. 54
25 o (T} CPU_CFG<0> xoP XTE_CPl) CCr0z HOOK? 0 °Ta VeC_CBS CD RISI6 0 iappe l1B0e oMy
R2501 1K 1 2 XDP_VR READY HOOK3 o= p 00 - RESET#/ HOOK6G XOP_CPURST L 5% 1/20W M 501 ) 16 93
] = B577 2. TR T T = 0 o+ —p DBR#/ HOOK7 XDP_DBRE Xop
- SET L PLACE_NEAR=U1000. G3: 2. 54
XI = 50| . mm
e a5 17 y—PMPOH SYS_PYRGK RS04 330 P . 0 22 gy =SVBUS XOP SDA sDA oo ‘;j NOTE: XDP_DBRESET_L pul l ed-up to 31\0/23 2 “P | Re505 1k . > CPU RESET L
NW ——mw " 201 o E—_SNBUS ALb_sCL SClL g 54) 0 O o= TDO XDP_CPU_TDO . on PCH Support Page 5%  1/20W M 701 ) o 24
TCK1 - — oo —= IRSTN XDP_CPU TRST L am e >
0 25 10 (@} XDP_CPU TCK TCKO NCx—o o - 1Dl [Wagpmay— oD w0 72 5
- - O O+——= RIS oD 10 22 9
XDP S| GNALS (R2520- R2537) doofe XDP e oD = >
el PCH SI GNAL 0P o _PRESENT#
@n-X0E DD USE BXTA CC L R2520 33 S €2500 ~ o c
o X0P DAI USB EXTB CC L R2521 33 N 2 —g—7zow XDP_DAO PCH GPI 059 USB EXTA CC L 0. 1uF —— e () 82 1 2501
<oom—XDP_DA2 USB EXTC CC L R2522 33 AN~ TSR TET T i %7 XDP DAL PCH GPI 040 USB EXTB OC L <) @ 22 v R N pu— ?‘5%1UF PCH SI GNALS
1 70T .
B o 0oL S2E S AN E B E Gt U e am-r  H 998-2516 | [ i Non- XDP Si gnal s
5 DP_DA3 PCH GPI 042
o—XDP_DBO_USB EXTB CC EHOI L R2524 33 e EE— Jen B J_ 23 15 (oom}—XDP_DAO PCH GPI 069 USB EXTA OC L R2590
o XDP DB USB EXTD CC EHCI L T EEAAASEE XDP_DBO_PCH GPI O43 USB EXTB CC EHO L L 2 15 ¢gom)—X0P DAL POH GPI OJ0 USh EXTB OC L R25 O IAAE USB EXTA OC L
D XDP DB2 AP PVR EN o LAAN 2 V20W M @8 a1 pcH GPl o9 _USB_EXTD OC am e = = 2 1 [Ty XDP DB2 PCH GPI C10 AP PVR EN 91 0 inapz oo TP Y USB EXTB OC L <
o P DRI SDCONN STATE GHANGE 526 33 LAANZ 5%  1/20W W 50T S r— EHCl L am s = ] ) - 23 10 (OT}—XOP DB3 PCH GPI Ol4 SDCONN STATE CHANGE. R2596 0 LAAAL 5%  1/20W M 201 - am 2
P FOD R2527 33 1 ANz W TR Nop 385 Pon Gp | 010 AP PWR EN L. NOTE: This is not the standard XDP pin R2597 0 1iAnN2 S TEw W oo PVR EN o@D w0 % 7
Leen) R2528 33 i a2 ETE D A | 014 SDOONN STATE CHANGE @@ . Use with 921-0133 Adapter FI eg tht . 2 1 [y XDP DC3 PCH GPI OL9 SATARDRVR EN r0573 o o SDCONN STATE CHANGE =
op FCL T VT T R Y T XDP_FQD_PCH GPI 015 s e support chi pset debug. NN A5 SATARDRVR EN
<3 R2529 33 LA 2 1 qor}XDP_DCD_PCH GPI CR8 | SOLATE CPU MEM L R2570 20w W 201 o 1
0
XDP_DC0 | SOLATE 5% 1720 XDP_FCl PCH GPl Q0 S 2
aay V——— CPU MEM L R2530 33 1 5 oo Xl;)vl oo Pan B 23 16 [TRy—XDP_DC2_PCH GPI Q21 DP AUXCH | SQL R NN —s—ow > | SQLATE CPU MEM L 26
[nanog GOCD SRR AAASE PCH GPI 28 | SOLATE CPU MEM L 572 L > louig -
C—XDP_DC2 DP_AUXCH | SQL AN v - XDP_DC1 oD 0 2 MWV T w2 DP_AUXCH | SQL 16 07
> XDP_DC3_ SATARDRVR EN R2532 33 _inpp2 S wEw W 29 xpp Do PCH_GPI G35 _MKM GOCD oD PCH M cro2- XDrP ” i
[Om—XDP D0 DP GPU TBT SEL R2533 33 iaaA2 o TN L XOP DG §$ ?il ST B oD - ] =PP3V3 S5 XOP 7
R2534 33 1 5% 1/20W W 70 | 019 SATARDRVR EN
[C—XDP DL JTAG | SP TCK R2535 33 AAASE e 201XDF’ DDO_PCH GPI 086 DP GPU TBT SEL oD e 22 CRITI CAL
R
XDP_DD2_AUD_| PHS_S! AN o201 PCH G BT JTAG | SP T @@ . XDP_CONN_PCH
D o5 bos ENET W TCH EN R2536 33 1 2 oop J2550
o L LR o537 83 VWV mmw W PCH GPI OL6_AUD | PHS SW TCH EN PCH DF40RC- 60DP- 0. 4V
AAN e XP DD3 PCH GPI 049 ENET LOW PWR PCH oD = 2 ™ ST- SM 23 19 (0T} XDP_DD1_PCH GPl 087 JTAG | SP_TCK R2575 o
PCH XDP Si gnal |solation Notes: o oD 20 = 2 N o1 23 1 (OOT}—XDP_DD2_PCH GPI OL6_AUD_| PHS_SW TCH EN_PCH AN JTAG I SP_TCK
o es: 2 19 o} XDP D03 PCH GPl 049 ENET LOW PWR PCH %576 0 LAAAL % 120W 0| 905 SWICH EN POl oo &
- Following Intel’s : . 577 0 5% 1/20W M o 10 2
Hon o e Debug Prot Design GQuid for HR and CR vi.3 TP_XDP_PCH CBSEN A<0> - {5 ol AN Ao LW PUR_PCr] oo 2 2
Initially, stuffin TP_XDP_PCH CBSFN SEN_AQ -—— 5 o
Initially, stuffing both 33 and 0 ohms and validate whether A1z ORSEN_A1 =001 —%== CBSFN CD X0P_FCO B
- For isolated GPIQs: e, else add BOM opti ons. 2o _XDP_DAO USB EXTA OC L . - q gg N EN _C1 XDP_FCL z:
- ’Qutput’ non-XDP si : XDP_DAL_USB_EXTB DATA_AQ -—— " s
© Qutput’ PCH XOP i gnals require puiis. ® L CBSDATA_A1 =0 0T = CBSDATA_CO XDP_DOD_I SOLATE CPU NEM L
gnals require pulls. XDP_DA2 USB _E =10 O — %= CBSDATA_C1 XDP_DCL_NMXM GOOD =
= XTC OC L 0 O =
OBSDATA_A2 14
»» XDP DA3 USB EXTD OC L OBSDATA_A3 =0 01— =t OBSDATA_C2 XDP_DC2 DP AUXCH | SOL
T - 2 © O, == OBSDATA_C3 XDP_DC3_SATARDRVR EN =
XDP_PCH OBSEN B<0> OBSEN BO 0 o= 2
TP XDP_PCH OBSFN B<1> = o=——30 02 o= OBSEN DO
OBSEN_ B band o TP _XDP_PCH OBSEN -
R252x, Re53x, R257x and R259x shoul d be placed wh i LE1 =210 012 gt CRSEN DI Tp xop P =02 - =PPLVOS_SUS POH JTAG
negds to split between route from PCH to J2550 ere signal path . _XDP DBO USB EXTB OC EHO L CBSDATA RO 2 5 oz = OBSFN D<1>
and pa _ ; ) ) . EAR=
path to non-XDP signal destination. 23 _XDP_DB1 USB EXTD OC EHO L CRSDATA B1 =20 17— o= OBSDATA_DO XDP DDO_DP_GPU TBT SEL 22 16 _XDP_PCH TDO Ros50 1 o & PHACENEARSI2550.52:2. 54mm
;2 _XDP DB2 AP PWR EN ai— gg T OBSDATA_D1 XDP_DD1 JTAG | SP_TCK : Nz _—
OBSDATA_B2 L 34 XDP XDP  PLACE_NEAR=U1800. K5: 2. 54
o oo oo (DAL SYS PURDD oy RO B o " zs XDP_DB3_SDOONN_STATE_CHANGE OBSDATA_B3 =40 O — 4=t gz%TA_DQ XDP_DD2_AUD 1| PHS SW TCH EN nr Sl R2SS1 5L 2aAnl o
. _ 1 2 = G 0 O A TA_D3 XDP_DD3_ENET_LOW PVR * 5% uzow W 201
3077 54m—n’\x/¥\/ W %o e zg S5_PVWRGD PWRGDY HOOKQ — #0 o4 » 25 16 XDP_PCH TVB Ro552 51 o o PHACENEAREULSOO K72 S4mm
45 23 17 PM TN L o o . . PWRBTN L HOOK L - 10 O —%= : $PCLK/ HOOK4 TP XDP PCH HOOKA NN w5t
NEAR=UA900. P17: 2. 5 - 0 O - PCl K#,
777, s 5T 1 xoppo toac voc_ces_as * 0%+ LIPCSiToxe 20 1 _XDP_POH TCK R2556 51 2 ,\X/T;VPLACE*NWUMO' 93: 2. 54mm
+ _TP_XDPPCH HOOK3 Q0K < - :: 0 Ot —e= RESET#/ HOOKG _ XDPPCH PLTRST L S Eow v z0n J_
SSS - 00 - DBR#/ HOOK7 XDP_DBRESET L Janni K5 1K series R on PCH Si
= u L
w02 =EMBUS XOR SDA SDA 2o o= NOTE: XDP_DBRESET_L pul | ed-up t o “pa Pport. Page )
20 2 [y_=SVBUS XDP SQL SDA =100 51 - D0 = A iy p to 3.3V on PCH Support Page
- 0 Ot TRSTn 162
TCK1 e 5 TP _XDP PCH TRST L <
22 16 (OOT}—XDP_PCH TCK NCX—20 O=>—p D SYNC MASTER=J31
Txa - 00l - NG TR oo 0 e SN emrreserorrzen] A
op 465 o042 XDP_PRESENT# = CPU & PCH XDi
XDP_ DALl PCH GPl 040 USB EXTB OC L C2580 1 xoP
R2580 1K 0. 1uF —— 64 /T 6 1.C2581
o s oot <o S AAA Ao 52XP DBO_POH GPI 043 USB EXTB OC EHOl L i = —— 0. 1uF Appl e | nc. 051-9585 | D
18 23 -
| 042 USB EXTD OC L R2581 1K izapz2 oP D1 PCH GPI = 998- 2516 2 R = 3.0.0
- XOP DB1 PCH GPI 09 USB EXTD CC EHG L 1628 402 NOTI CE OF PROPRI ETARY PROPERTY: i
THE | NFORMATI ON CONTAI NED HERE| N _| '
PROPRI ETARY S THE
T o e R T T o
IVENT | N CONF|
1 e e e O f———
OR PUBLISH I T I N WHOLE OR PART
1V ALL
RI GHTS RESERVED 23 G: 105
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5

3

2

GPlO ditch Preventi on

Et her net

WAKE#

=PP3V3 ENET PHY

| sol ati on

7 36 72

Pl at f or m Reset

Connecti ons

CRITI CAL 650 Unbuf f er ed R2681 — LPC RESET L D = =
24 18 7 _=PP3V3_S3_PCH GPI O SSNS(ZEE\([) A %QK 26 18 [T Nz(LETEAFSiE:STEFEL 1 N 2 NI;'Z?EAIELE,I:STRI?EESEF L ooy s @
< 1/ 16W 1/ 16W
j SCO- VESM HF % . v L M5 R236383
Tl 1
CRITICAL |8 €2150 w2re PCIE WAKE L o] [» ENET WAKE L —  ZENET WAKE L : 2 SMULRESET L oD
VCC ot < o B e BASECTROE = g > N
pr— N - BASE= o
U2150 2 W, Ve
sorgzz 402 402
23 10 ENET_LOW PWR PCH a1 % vk ENET LOW PWR oo w0 % R2671
o2 24 17 [Ty PM PCH PVROK ' 2B1 § PCH Reset Button L AN, 2 PCA9557D RESET L oo =
19 FW PWR EN PCH S 3 FW PWR _EN =PP3V3 SO SB PM %
[amooe A2 g Y. o > oz 7 b’:’/f‘é"
B2 fo ‘R2695 o
" 4. 7K XDP
5%
xoP diow R2689
R2696 2402 AR 2 xoPPOH PLTR
ST L
0 o 2
1 XDP_DBRESET L 1 2 PM SYSRST L 9%
= o8 22 10 [T \ D © 7 4 176w
10w e
=PP3V3 S3 PCH GPI O V5™
20107 w02 T R2687
SDCONN_STATE_CHANGE feeor VYV e
CRITICAL |8 1 C2152 — — 5% 16w _
V — / =PP3V3_S3_SDBUF i1ew e =GWX PCIE RESET L w
u2152 2 v 5 502 oD
T 402 1 C2630 S| LK_PART=SYS RESET
10 [rRy—TBT_PWR EN PCH a1 % vil TBT_PWR EN oD Ot UF — =FW RESET L oD
o2 26 17 [TEy—PM POH PUROK ' 2Bl & 2 & Buf f er ed - Series Ris R4283
2 1 [Ty—AUD | PHS SWTCH EN PCH slaz § vol AUD | PHS SWTCH EN oD = 201 = Rote: Based on KOL/KS2 1 ayout, ENET, AP and BILT are moved o Buffered roset
L elg 3 247 _=PP3V3 SO RSTBUE
Ao CRI TI CAL =
4 TC7SZOBFEAPE 5 CRI TI CAL
SOT665 A 2
23 _SDOONN _STATE CHANGE 4 /uze30 : u \Ngg7%y§1®s
TATE 4 PLT_RST BUF_L _— =ENET_RESET_L
= \ ° o 2 U2680j VAKE_BASE=TRUE — = oD =
3
1
3 R2680 =TBT_RESET_L
2680 100K — FESET o
0. 1UF —— ?‘/answ - .
1 20% vt Series R on Pg38, R3803
= CERM 2 5402
0 R2688
1 o 2 AP _RESET L maz
= 5%
R2655 yisw
22 5
v 12 (yLPC CLKGIM SMC R W LPC aLKaaM e o ENET_MEDI A_SENSE | SOLATI ON Cl RCUI T . Buffered CPU reset
5% - - 24 7
e ORITICAL R2693
201 R226256 R2610 690 YN BKLT PLT RST L oD
8 [T LPC CLK33M LPCPLUS R IAAN .2 LPC CLK33M LPCPLUS oD ENET_MEDI A _SENSE Yo GNET VEDI A SET 5 U2 %
A 6 47 96 36 E NSE_RDI V. @ 16 74LVCl®7 1,5]/5‘”
N o wete wow £56 v L
R2657 201 2 4 Ns(IETBAF;ETTgU BUE L — CPU RESET L oo 0 =
22 —BASEE
TP_PCl_CLK33M QUT2 — LPC CLK33M GVUX R GMUX T e i vi
@ D —— WAKE_BASE-TRUE o /\/5\0/{\/2 LLC CLISSM oD 24 18 7 _=PP3V3 S3 PCH GPIO SSVBNSTFEASE NC, 1R2690 VTT vol tage divider on CPU page
120w @s10| 2690 * N 100K
» R2659 sorses 0.1UF —— Tiew
10 [y PCH CLK33M POl QUT 1 2 PCH CLK33M PQIIN [T 16 0 o & 2 , 02"
5% % D 402
120w waow s|G7 ST .
201
2
System RTC Power Source & 32kHz / 25MHz Cl ock GCenerator Seric sge e
PCH uses HDA _SDO as a power-up strap. If low, ME functions normally.
VDDl O 25M A: SB power rail for XTAL circuit. 24 22 20 7 <PP3V3RIVS SO PGH VOCSUSHDA SSVENS7FEAP! If high, ME is disabled. This allows for full re-flashing of SPI ROM
VDDl O_25M B: Ethernet power rail for XTAL circuit. Q@610 SMC controls strap enable to allow in-field control of strap setting.
VDDl O 25M C: T29 power rail for XTAL circuit. =PPVBAT G3 SYSCLK sors6 |2“ Q620 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
) ) ) Coi n-Cel I : VBAT (300- ohm & 10uF RC)
NOTE: VDD_25M t b f VDDI 25M . =|
). mus e powered if any O 25M x is powered No Coin-Cel | : 3.42V G3Hot (no RO) ﬁ 22 7 _=PP5V_S0 PCH
=PP3V3 S5 SYSCLK ot PCH ME Di bl S '
H R2620
Coin-Cel | & G3Hot : 3. 42V G3Hot G7 SE sa e t r ap 100K
Coin-Cel | & No G3Hot: 3.3V S5 50w
No Coi n-Cel | : 3.3V S5 €L @620 , %61
G eend k 25MHz Power 7 =PP3V3 ENET SYSCLK No bypass necessary = SSNBNS7FEAPE
SOT563 (“D’ SPI__DESCRI PTOR OVERRI DE LS5V
Et her net XTAL Power 7 _=PPVDDI O ENET CLK &
SB XTAL Power ; _=PPVDDI O SO_SBCLK o 24 22 20 7 _=PP3VBRIV5 SO _PCH VOCSUSHDA
w « a
o
T29 XTAL Power ; _=PPVDDI O T29 CLK | . 3T o SPI_DESCRI PTOR OVERRI DE
g © g VBAT and +V3. 3A are I_n_lq
8\ g m- internally ORed to
T + Dls
2624 1| 26221 2620 1 C2602 s create VDD RTC_OUT. o820 | =
R p— R p— 0. 1F —— —— 1 U2600 +V3. 3A shoul d be first ses | K
Jov, dov, dov , 2 1OV SLG3NB148A avail abl e ~3.3V power 1
02 02 02 051 TN
CRITI CAL to reduce VBAT draw. ) G* st 16 96
J_ 11 VDDl O 25M A 32KHZ_A[ 12 SYSCLK CLK32K RTC 16
= 5 | vDDI O_25M B 15 [Ty—SPI_DESCRI PTOR OVERRI DE L 1
2605 14 |vDDI O 25M C  25MHz Al © SYSCLK CLK25M SB R2600 = ISYNC MASTER=K92 _M.B SYNC_DATE=07/ 06/ 2010
12PF 25MHZ_B| & SYSCLK CLK25M ENET R 1 2 SYSCLK CLK25M ENET m 36 H
2 I 1 o SYSCLK CLK25M X2 i X2 25MHz_c| 15 SYSCLK_CLK25M TBT w % Chi pset Support
& 1120w
=PPVRT outr
o i CRITI CAL “ VDD_RTC OUTL L __ o For SBCR'GI'?: Pover ’ % Ap le Inc 051-9585 | D
b NC Y2605 = - p :
THRM
= ot a0 8 610 e 3.0.0
2606 ® 25. 000MHZ- 12PF- 20PPM ol ~ i ERpyyra NOTI CE OF PROPRI ETARY PROPERTY:
NI 10F
zp ) S ETRTLAL TR L N © Tre
’ I I 2 o SYSCLK CLK25M X1 by THE POSESSOR AGREES TO THE FOLLOW NG
506 NOTE: 30 PPM crystal required | TO MU NTAIN TH S DOCUVENT | N CONFI DENCE 26 OF 132
ey 50V Il NOT TO REPRODUCE OR COPY I T
CERM A 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
402 = IV ALL RI GHTS RESERVED 24 G: 105
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UsB MJUX FOR

BYPASS=U27000. 5: : 5MM

LS/ FS | NTERNAL

BYPASS=U2700. 5: : 2MM

DEVI CES

BOM GROUP

BOM OPTI ONS

HUB_ALLREM

HUB_NONREML_0, HUB_NONREMD_0

HUB_1NONREM

HUB_NONREML_0, HUB_NONREMD_ 1

HUB_2NONREM

HUB_NONREML_1, HUB_NONREMD_0

HUB_3NONREM

HUB_NONREML_1, HUB_NONREMD_ 1

NON_REM 1 :

NON_REM 0O

STRAP PI N CFG

g o e ] TROREE
&8 kBLE
C2700 * C2701 ¢ 1 C2702 + C2703 CANNOT | NDI CATE ALL 4 PORTS ARE NON REMOVABLE ON USB2514B VI A STARPPI NG, PROGRAM NON_REMOVABLE DEVI CE REG STER 09H
4. 7UF —— 0. 1UF —— —— 0. 1UF —— 0. 1UF
20% —— 0% —T— — i0% — 0%
Son 2 xR cem 2 2 R cerm 2 Son cenu
i BOM TABLE
J_ PART# QryY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI TI CAL BOM OPTI ON
1 BYPASS=U2700. 15: : 2MM 1 7 CRITHCAL USBHUB2514B
= BYPASS=U2700. 10: : 2MM 33850824 USB HUB 2514B u2700
BYPASS=U2700. 23: : 5MM BYPQSS=U2700.23: : 2 33850923 | 1 | use Hue 25138 w700 CRITHCAL USBHUB2513B
VDD CRI TI CAL
C2704 C2705 * C2706 * C2708 ¢ PPUSE HUB2 ve 33850983 | 1 | use HUB 25128 w2700 USBHUB2512B
R — 018 —— 0. 18 018 —— W NCLTNE W OTFED. 21 J5 ENG NEERING USE USB2513B PRODUCTI ON: USE USB2512B
63V, wr sy 2 or sy o Ry o VAAESSY t @713 | 2714 J3X ENG NEERI NG USE USB2514B PRODUCTI ON: USE USB2513B
603 40 402 40 PPUSB_HUB2 VDD1VBPLL I = ToF
M N_LINE_W DTH=0. 4NV —— 10% 10%
, alalalale| 5| | MAGNEGC W BTHO: 2Ma 1oV 1oV
J__ BYPASS=U2700. 36: : 2MM ol e 2] o] veTase s 12711 | 2712 |? R 2w
- CRI TI CAL BYPASS=U2650. 29: : 2MM —vos3 5 & 05,k UF e
Y2700 T T 2 Sahoem |2 Jen
24. 000M 60PPM 16PF % E 402 02
USB_HUB_XTAL_C 1 M2 ORITICAL s o
1ur T YM VER 1 ‘
CRITI CAL . 23,41 w2700 J_ =PP3V3_S3_USB_HUB , .
_— C2709 * 'R2710 1 C2710 =
18PF 0 18PF R2701 USB2513B NOSTUFE | | NOSTURF L NOSTURE | NOSTUFE
Cag iew . 100 o 'R2716 |'R2717 R2718 'R2719
cERM : ceRm USB HUB TEST 1 L USBHUB DN1_N 10K 10K 10K 10K
HUB_NONREML_1 HUB_NCNREMD_1 402 ) pive 402 J_ N 2 TEST MT ﬁggg—mi; zﬁig 27::: > USBHUE DNL P O BLUETOOTH FOR J5 & J3X 53 52 53 52
R2702° 'R2703 R217MOO yisw 25 USB HUB RESET L 264 RESET* - - o ° el el el el
10K 10K = 1 2 = o 3 USBHUB DN2 N , 402 402 402 402
5% 5% 1 b USB HUB XTAL1 33 | XTALI N CLKI N USBDM_DN2/ PRT_DI S_Me D ° TP/ KB FOR J5, |R FOR J3X
1716w 116w 5% USBDP_DN2/ PRT_DI S_P2| 4 USBHUB DN\2_P oo -
M NELF o USB_HUB_XTAL2 22 | XTALOUT USBHUB DN3_N
k] I e 02 USBDM_DN3/ PRT_DI S_M8|_& USBHUB DN3 N =
USB_HUB_NONREMD 28 - —2 > D ° » USBHUB DN3_P
RATCAT SUSP_I NDY LOCAL_PWR NON_REMD |\ C o™ e o™ 0 o pa| 7 USBHUE DG P . SMC DEBUG PORT FOR J5, TP/ KB FOR J3X )
22 <0
USB_HUB_NONREML SDA/ SMBDATA/ NON_REML Nl s USBHUB DNA N o 25 NC FOR 15, SVC DEBUG PORT FOR 13X 25 5 ___USBHUB DN4 N
B NONREML 0 B NONREND, 0 USB HUB CFG SELO 24 | SCL/ SMBCLK/ CFG_SELO NCl USBHUB DN4 P > s ' 25 5 ___USBHUB DN4 P
R2704* 'R2705 B_HUB CFG SEL1 25 | HS_I NDJ CFG_SEL1 PRTPWR1/ BC_EN1*| 12 TP USB HUB PRTPWRL
10K 10K PRTPWR2/ BC_EN2* | 16 NC USB HUB PRTPWR2
ié’gng“ EZ“,’EW ‘R2707 PRTPWR3/ BC_ENG*| 18 NC USB HUB PRTPWRS =PP3V3 S3 USB HUB 7
we [ ], %02 N NC| 20 B HUB PRT
ew |pu  OCSI*pyi2 TP USB HUB OCSl X
AL pu  OCS2¢[37 NC USB HUB oCs2 o708
= |pu  OSC3*|y!®  NC USB HUB OCS3 5%
| PU Nc[ 2t NC usB HUB aosa e
RBI AS|_35___USB HUB RBIAS ?
J5 USES 197S0181 FOR Y2700 DUE TO HEI GHT LI M TATI ON
VBUS_DET| 27 USB HUB VBUS DET
J3X USE 197S0284 FOR Y2700 TO SAVE COST S RTCAL
UsSBDM_UP| 20 USB HUB UP N ao e s ['R2709
USBDP_UP[ 31 USB HUB UP P Yea:im FLEY 12K TO CONNECT TP/ KB TO PCH XHCI
1%
THRM_PAD c ORT a iew NOSTUFF R5701 & R5702, STUFF R2720 & R2721
;, =PP3V3 S3 USB RESET - P P 7 (E ) o NOSTURE
ml R2720
1 o5 10¢gryUSB_EXTD XHCI N LAAA2 USB TPAD RNy 55 05 10
= NOSTUFF 5% B
. TO PCH XHCI R2721 1/ 16w TO TP/ KB
R2712 USB D XHO P 27 o
10K EX 1 2 USB TPAD R P
ot 95 15@ /\/\/\, @53 95 101
16w 50
VE- U 116w
242 i
USB HUB RESET L 5
C2715 1
0. 1UF ——
0% ——
%V,
XTR CERM
a0z
BYPASS=U2700. 26: : 2MM —
USB XHCI / EHCI 2 PORT MJX FOR EXT B
; _=PP3V3 S3 USBMUX
C2760 1
0. 1UF —— 9
oV Vi
oz 5 1 USB EXTB MUX P
USB EXTB EHCI P 402 M- Y-
PCH PORT 9 (EHC 2) e USE EXTB EHa N 2 - USB EXTE MX N <D “* TO CONNECTOR
95 15@_ M U2760 Y- @A: 95
Pl 3USB102ZLE A
05 19 USB EXTB XHO P 7 ov TN ﬁélc VASTER=J3L L1 NDA SYNC_DATE=00] 167 201
Tl
PCH PORT 1 (XHOI) -+ I _Ush £x18 260 e T " USB HUB & MUX
PULL-UP TO 3.3V SUS ON PCH PAGE, SEL PIN I S LEAKAGE- SAFE
8 Joe SEL| 10 USB _EXTB SEL_XHCI 3
84 *  PCH GPI 060 -
G\D SEL=0 CHOOSE USB EHCI 2 PORT App| e | nc. 051- 9585
7 SEL=1 CHOOSE USB XHCI PORT ®
3.0.0
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 27 OF 132
Il NOT TO REPRODUCE OR OOPY | T
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SO
to
S3
to
SO

NOTE:

The circuit bel ow handl es CPU and V power

during SO->S3->S0 transitions, as

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 behavior
VWHEN HI GH: CPU 1.5V renmains powered in S3, VIT follows SO rails,
WHEN LOW CPU 1.5V follows SO rails,

P1V5CPU_EN

MEMVTT_EN
VEM RESET_L

= (1 SOLATE_CPU MEM L + PM SLP_S3_L) *

= (I SOLATE_CPU MEM L + PLT_RST_L)
= 1| SOLATE_CPU_MEM L + CPU_MEM RESET_L

PM SLP_S4_L
* PM_SLP_S3_L

VTT ensures clean CKE transition,

wel |

of signals.
MEM RESET_L not
MEM RESET_L i sol at ed.

i sol at ed.

74 a5 32 17 (TR PM SLP S4 L

CPUMEM_SO
'R2805
10K
59
1/ 16W
V- LR
, 402
CPUMEM_SO
SSNBNG 7FEAPA P1V5CPU EN m 73
CRITTCAL
; _=PP3V3 S3 MEMRESET Q805
CPUMEM SO sorseq D
R2801* kH
100K
B =
1/ 16w
! o
S et
P1V5CPU EN L
CPUVEM SO L
CRI TI CAL =
SSMBNS7FEAR | FRYBNS7FEAPE
cesoo| 1205 cunc e
sorsea | KR > | sorses &
= t—
M- X
s|G7 S —s " G|s
2 [Ty SOLATE CPU MEM L PM SLP S3 L 6 17 45 7a
CPUMEM_SO
= 'R2810
10K
B
1/ 16W
i
, 402
CPUVEM.SO | y\enyrr EN .
2 7 _=PP5V_S3 MENRESET I il SE— "
Q@810
CPUMEM SO CPUMEM SO sorsey D
R2815* R2802* Kh
100K 100K
ook oo H
1/ 16W 1/ 16W
M LE M- LF %
) 02, :[G7 s
CPUVEM.SO | yvenyTr EN L
SSMBN37 FEAP!
CRI TI CAL CRI TI CAL —
800
CPUVEM_SO &2 Dls JFEYBNGTFEAPE  CPUMEM_SO
SOTS6! |_ _' CRI TI CAL
@815 Q@810
SSMBN37FEAPE Kh > | sorses
o [ —
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Page Not es

Pover aliases required by this page:
- =PPIVS_SO_MEM A

- =PPIVS_S3_MEM A

- =PPOV75_SO_MEMVTT_A

- =PPSPD_SO_MEM A (2.5 - 3.3V)

Signal aliases required by this page:
- =12 _soo M saL

- =12C_So01 M SDA

BOM opti ons provi ded by this page:

7, =PP1V5 S3 MEM A

DDR3 DECOUPLI NG AND GND RETURN CAPS ( SPACE EVENLY AT CONNECTOR)

PLACE_NEAR=J2900. 75: 2. 54nm
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C2916

C2920 1 C2923
1oV
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402
PLACE NEAR=J2900. 75: 2. 54nm
PLACE_NEAR=J2900. 75! 2. 54nm

PLACE_NEAR=J2900. 75: 2. 54nm
PLACE_NEAR=J2900. 75: 2. 54nm

o3 31 PPOVZ5_S3 MEM VREFDQ A

PLACE_NEAR=J2900. 75: 2. 54nm
PLACE_NEAR=J2900. 75: 2. 54nm

PLACE_NEAR=J2900. 75: 2. 54nm
PLACE_NEAR=J2900. 75: 2. 54nm

PLACE_NEAR=J2900. 75: 2. 54nm
PLACE_NEAR=J2900. 75: 2. 54nm

PLACE_NEAR=J2900. 75: 2. 54nm
PLACE_NEAR=J2900. 75: 2. 54nm

PLACE_NEAR=J2900. 75: 2. 54nm
PLACE_NEAR=J2900. 75: 2. 54nm
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20 (B =MEM A DOcd1> 140 | 5 D41 VSS o 130
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CPU CHANNEL

A DX 0 ->D M ADEO

MEM A DQS N<0> —  =MEM A DOS NeO>
VRKE_BASETRUE —

MEM A DQS P<0> - — =MEM A DOS Pe0>

MEM A DQ<7> —  =MEMA DO<3>
VRKE_BASETRUE —

MEM A DO<6> - —  -MEMA DO<6>

MEM A DQ<5> \IKE BASETTRE —  -MEMA DOsS>
VRKE_BASETRE —

MEM A _DO<4> - —  =MEM A DQea>
VRKE_BASETRUE —

MEM A DO<3> - —  SMEMA DO<T>

MEM A DQ<2> \IE BASETTRE —  -MEMA DO<O>
VRKE_BASETRUE —

MEM A DQ<1> - —  -MEMA DX1>

MEM A DQ<0> \IKE BASETTRE — -MEM A DQ<2>
VRKE_BASE-TRUE —

CPU CHANNEL A DQS 1 -> DIMM A DQS 1

MEM A DOS Ne1> —  -MEMA DOS Ne1>
VRKE_BASETRUE —

MEM A DGS P<i> - —  -MEM A DOS Pel>
VRKE_BASETRE —

MEM A DQe15> —  =MEMA DO<15>
VRKE_BASETRUE —

MEM A DO<14> - MM A DO<14s

MEM A DQe13> \IKE BASETTRE —  -MEMA DO<12>
TRKE_BASE-TRUE —

MEM A DQ<12> - —  -MEMA DO<13>
VRKE_BASETRUE —

MEM A DO<11> - —  =MEMA DO<10>

MEM A DQ<10> \IKE BASETTRE —  -MEMA DO<11>
VRKE_BASETRE —

MEM A DQ<9> - —  =MEMA DO<9>

MEM A DO<8> \IKE BASETTRE —  -MEMA DO<B>
VRKE_BASE-TRUE —

CPU CHANNEL A DQS 2 -> DIMM A DQS 2

MEM A DOS N2> —  -MEM A DOS N2>
VRKE_BASETRUE —

MEM A DQS P<2> - —  -MEM A DOS pe2>
VRKE_BASETRUE —

MEM A DQ<23> —  -MEMA DO<23>
VRKE_BASETRUE —

MEM A DO<22> - —  -MEM A DO<22>

MEM A DQ<21> \IKE BASETTRE —  -MEMA D17
TRKE_BASETRUE —

MEM A DQ<20> - —  =MEM A DO<20>

MEM A DQ<10> \IE BASETTRE —  -MEM A DO<19>

MEM A DQ<18> \IKE BASETTRE — -MEM A Do<18>
VRKE_BASETRUE —

MEM A DQ<17> - —  -MEMA DO<16>

MEM A DQ<16> \IKE BASETTRE —  =MEM A DQ<21>
VRKE_BASE-TRUE —

CPU CHANNEL A DQS 3 -> DIMM A DQS 3

MEM A DOS N<3> —  -MEM A DOS Ne3>
VRKE_BASETRUE —

MEM A DOS P<3> - — =MEM A DOS P<3>
VRKE_BASE-TRUE —

MEM A DQ<31> —  =MEM A DO<31>
VRKE_BASETRUE —

MEM A DO<30> - —  =MEM A DO<30>

MEM A DQ<20> \IKE BASETTRE —  -MEM A DQ<29>
VRKE_BASETRE —

MEM A DQ<28> - —  -MEM A DO<28>

MEM A DQ<27> \IKE BASETTRE —  =MEM A DQ<27>

MEM A DQ<26> \IKE BASETTRE —  =MEM A DO<26>
VRKE_BASETRUE —

MEM A DQe25> - —  -MEM A DO<25>

MEM A DQ<24> \IKE BASETTRE —  =MEM A DQ<24>
VRKE_BASE-TRUE —

CPU CHANNEL A DQS 4 -> DIMM A DQS 4

MEM A DOS Ned> —  -MEM A DOS N4>
VRKE_BASETRUE —

MEM A DOS P<d> - —  SMEM A DOS ped>
VRKE_BASE-TRUE —

MEM A _DQ<39> —  =MEM A DQ<38>

MEM A DQ<38> \PKE BASETRE —  -MEMA DO<37>

MEM A DQ<37> \IKE BASETTRE —  =MEM A DOQ<30>
VRKE_BASETRUE —

MEM A _DQ<36> - —  =MEM A DOQ<33>

MEM A DQ<35> \IKE BASETTRE —  =MEM A DOQ<35>

MEM A DQ<34> \IKE BASETTRE —  =MEM A DQ<34>
VRKE_BASETRUE —

MEM A DQ<33> - —  =MEM A DQ<32>

MEM A DQ<32> \IKE BASETTRE —  =MEM A DQ<36>
VRKE_BASETRUE —

CPU CHANNEL A DQS8 5 -> DIMM A DQB 5

MEM A DQS N<5> —  -MEM A DOS NS>
VRKE_BASETRUE —

MEM A DOS P<5> - — =MEM A DOS P<S>
VRKE_BASE-TRUE —

MEM A DQ<47> —  =MEM A DQ<47>

MEM A DQe46> \KE BASETTRE —  -MEMA DO<a1>

MEM A DQ<a5> \IKE BASETTRE — -MEM A DQe43>
VRKE_BASETRUE —

MEM A_DQ<44> - —  -MEM A DO<aa>

MEM A DQ<43> \IKE BASETTRE — -MEM A DQ<40>

MEM A DQea2> \IKE BASETTRE — -MEM A DO<46>
VRKE_BASETRUE —

MEM A DO<41> - —  =MEM A DO<a2>

MEM A DQ<40> VM BASETRE — -MEM A DQea5>
VRKE_BASETRUE —

CPU CHANNEL A DQS 6 -> DIMM A DQS 6

MEM A DQS N<6> —  -MEM A DOS Ne6>

MEM A DGS P<6> \IKE BASETTRE —  =MEM A DOS P<6>
VRKE_BASE-TRUE —

MEM A _DQ<55> —  =MEM A DQ<40>

MEM A DQ<54> \IKE BASETTRE —  -MEM A DOsSa>

MEM A DQ<53> \KE BASETTRE —  =MEM A DOQ<55>
VRKE_BASETRE —

MEM A DQe52> - —  -MEM A DOsS2>

MEM A DQ<51> \IKE BASETTRE —  -MEMA DOsS1>
VRKE_BASETRE —

MEM A_DQ<50> - —  =MEM A DOQ<50>
VRKE_BASETRE —

MEM A DO<49> - —  -MEM A DO<S3>

MEM A DQ<a8> \IKE BASETTRE — -MEM A DQeas>
VRKE_BASETRUE —

CPU CHANNEL A DQS 7 -> DIMM A DQS 7

MEM A DOS Ne7> —  -MEM A DOS Ne7>

MEM A DGS P<7> \IKE BASETTRE —  =MEM A DOS P<7>
VRKE_BASE-TRUE —

MEM A _DQ<63> —  =MEM A DOQ<50>

MEM A DQ<62> \IKE BASETTRE —  =MEM A DO<58>

MEM A DQ<61> \IKE BASETTRE —  =MEM A DOQ<56>
VRKE_BASETRUE —

MEM A DO<60> - —  =MEM A DO<61>

MEM A DQ<59> \IKE BASETTRE —  =MEM A DOQ<63>
VRKE_BASETRUE —

MEM A _DQ<58> - —  =MEM A DO<62>
VRKE_BASETRUE —

MEM A DO<57> - —  =MEM A DOsS7>

MEM A DQ<56> \KE BASETTRE —  =MEM A DOQ<60>

NAKE_BASE=TRUE

CPU CHANNEL B DQS 0 -> DI MM B DQS 0

MEM B DOS N<O> — =MEM B DGS NeO>
TRE_BASETROE =

MEM B DOS P<0> . —  -MEMB DS Peo>
TRKE_BASETROE =

MEM B DQ<7> — -MEM B DO<6>
TRE_BASETROE =

MEM B _DQ<6> _ _— =MEM B_DQ<3>

MEM B _DQ<5> MAKE_BASESTRUE —_— =MEM B_DQ<5>
TRKE_BASETROE =

MEM B DO<a> - —  -MEmB DO
TRKE_BASETROE =

MEM B DO<3> - —  -MEMB DO

MEM B_DO<2> VAKE BASETRUE —  -MEMB DOT>
TRKE_BASETROE =

MEM B DO<1> . —  -vemB Do2>

MEM B_DO<0>. \KE BASETTRUE —  -MEMB DO0>
e BASETROE —

CPU CHANNEL B DQS 1 -> DIMM B DQS 1

MEM B D08 Nel> —  -MEMB DS Nels
e BASETROE =

MEM B DOS P<i> . —  -MEMB DOS Pel>
TRKE_BASETROE =

MEM B DOQ<15> —  -MEM B DO<15>
TRE_BASETROE =

MEM B DO<14> _ —_— =MEM B DQ<14>

MEM B DQ<13> \KE BASETTRE —  -MEMB D13
e BASETROE =

MEM B DO<12> - —  -Meme poa2s
TRKE_BASETROE =

MEM B DO<11> _ —_— =MEM B DQ<11>

MEM B DQ<10> \IKE BASETTRE — MM B DO<10>
TRKE_BASETROE =

MEM B _DQ<9> _ — =MEM B_DQ<9>

MEM B_DO<8>. \KE BASETTRE —  -MEMB Dos8>
NAKE_ BASE-TRE —

CPU CHANNEL B DQS 2 -> DI MM B DQS 2

MEM B DOS Ne2> —  -MEMB DS N2>
TRKE_BASETROE =

MEM B DOS p<2> . —  -MEMB DS pe2s
e BASETROE =

MEM B _DQ<23> — =MEM B _DQ<23>
TRKE_BASETROE =

MEM B DOQ<22> _ —_— =MEM B DQ<22>

MEM B DQ<21> VAKE BASETRE — MM B D21
TRKE_BASETROE =

MEM B _DQ<20> _ — =MEM B_DQ<20>

MEM B DQ<19> \KE BASETTRE — MM B DO<10>

MEM B DQ<18> MAKE_BASESTRUE —_— =MEM B _DQ<18>
TRKE_BASETROE =

MEM B DO<17> . —  -Meme poa7>

MEM B DQ<16> \IKE BASETTRE — MM B D16
NAKE_ BASE-TRE —

CPU CHANNEL B DQS 3 -> DIMM B DGS 3

MEM B DOS N<3> —  -MEMB DOS ne3s
TRKE_BASETROE =

MEM B D08 P<3> - —  -MEMB DOS Pe3s
e BASETRE —

MEM B DQ<31> — -MEM B DO<31>
TRKE_BASETROE =

MEM B DO<30> _ f— =NEM B DO<30>

MEM B DQ<29> \KE BASETTRUE — MM B DO<20>
TRKE_BASETROE =

MEM B _DQ<28> _ — =MEM B _DQ<28>

MEM B DQ<27> VAKE BASETRUE — MM B D27

MEM B DQ<26> VAKE BASETRE —  -MEM B DO<26>
TRKE_BASETROE =

MEM B _DQ<25> _ _— =MEM B _DQ<25>

MEM B DQ<24> VAKE BASETRE — MM B DO<24>
NAKE_ BASE-TRE —

CPU CHANNEL B DQS 4 -> DIMM B DG5S 4

MEM B D08 Ned> —  -MEMB DS neas
TRKE_BASETROE =

MEM B DOS Ped> - —  -MEMB DOS peas
e BASETROE —

MEM B DO<30> —  -Meme DO30>

MEM B DQ<38> \KE BASETTRE —  =MEM B DQ<38>

MEM B DQ<37> VAKE BASETRE — MM B D37
TRKE_BASETROE =

MEM B DQ<36> - —  -veEme Dowes

MEM B DQ<35> \IKE BASETTRE —  =MEM B DQ<35>

MEM B DQ<34> HE BT —  =MEM B DO<34>
TRKE_BASETROE =

MEM B DQ<33> - — -vEme o3

MEM B DQ<32> VAKE BASETRE —  -MEM B DO<32>
TRKE_BASETROE —

CPU CHANNEL B DQS 5 -> DIMM B DQS 5

MEM B DOS NS> —  -MEMB DOS NeSs
TRKE_BASETROE =

MEM B D08 PS> - —  -MEMB DOS Pese
e BASETRE —

MEM B DQ<47> —  -MEM B DQe47>

MEM B _DQ<46> MAKE_BASESTRUE —_— =MEM B _DQ<46>

MEM B DQ<a5> \KE BASETTRE —  =MEM B DQea5>
TRKE_BASETROE =

MEM B DO<4a> - —  -Meme powas

MEM B DQ<a3> \KE BASETTRE — MM B DOa3>

MEM B _DQ<42> MAKE_BASESTRUE —_— =MEM B _DQ<42>
TRKE_BASETROE =

MEM B DOQ<41> _ —_— =MEM B DQ<41>

MEM B_DQ<40> \KE BASETTRE —  -MEM B DO<40>
TRKE_BASETROE —

CPU CHANNEL B DQS 6 -> DIMM B DQS 6

MEM B DOS N<6> —  -MEMB DS Ne6>

MEM B DGS P<6> VAKE BASETRE —  -MEM B OGS P<6>
e BASETRE —

MEM B _DQ<55> _— =MEM B _DQ<55>

MEM B DQ<54> VAKE BASETRE —  -MEM B DO<54>

MEM B DQ<53> \IKE BASETTRE —  =MEM B DOQ<53>
TRKE_BASETROE =

MEM B DO<52> - —  -Meme pos2>

MEM B DQ<51> VAKE BASETRE — MM B D51
TRKE_BASETROE =

MEM B DQ<50> - —  -veEME Dos0>
TRKE_BASETROE =

MEM B DQ<49> _ —_— =MEM B DQ<49>

MEM B DQ<a8> \KE BASETTRE —  -MEM B DOas>
TRKE_BASETROE —

CPU CHANNEL B DQS 7 -> DIMM B DQS 7

MEM B D08 Ne7> —  -MEMB DS NeT>

MEM B DGS P<7> VAKE BASETRE —  -MEM B OGS P<7>
NAKE_ BASE-TRE —

MEM B DO<63> — -Meme poe3>

MEM B DO<62> HE BT —  -MEMB DOwe2>

MEM B DQ<61> VAKE BASETRE — -MEM B DO<61>
TRKE_BASETROE =

MEM B DO<60> - —  -MEMe Dos60>

MEM B DQ<59> \IKE BASETTRE —  =MEM B DQ<59>
TRKE_BASETROE =

MEM B DQ<58> - —  -veEme Dosses
TRKE_BASETROE =

MEM B DO<57> - —  -MeMB DOs7>

MEM B DQ<56> \IKE BASETTRE —  -MEM B DO<56>

NAKE_BASE=TRUE

Isvm VASTER=K92_SUMA

DDR3 Byte/Bit Swaps

d} Appl e I nc.
®
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Page Notes DDR3 DECOUPLI NG AND GND RETURN CAPS ( SPACE EVENLY AT CONNECTOR)

7, =PP1V5_S3 MEM B
Pover al i ases required by this page:
- =PP1vS_S0_MEM B
eeive 5 vEM + C3111 + C3113 + C3114 + C3115 + C3116 + C3117 + C3118 B PLACE NEAR-J3100. 75: 2. S4mm
. 0. 1UF 0. 1UF 0. 1UF 0. 1UF 0. 1UF PLAE-NEARC)3100: 72! 5 24mm
- =PROVTS_SO_NEMLVIT_B 200 20% 20% 209% -
1oV 1oV 1oV 1oV R
. =PPSPD_SO_MEM B (2.5 - 3.3V) 2 2 CeRM 2 Cerw 2 Cerw 2 Cerm
402 402 402 402 402
Signal aliases required by this page: 1 C3100 1 C3101
- =120.5%01 MBS —— 10UF —— 10UF EAR=. g NEAR-93100. 75: 2. 541 PLA =J3100. 75: 2. o4 PLACE NEAR=J3100. 75 2. 541 PLACE NEAR=J310D. 75: 2. 54nm PLACE NEA-J3100. 75: 2. 541
- =12¢ sco M soA T 2%, T 2%, PrAGE-NEARE33188: 721 3: 24 PEAGE-NEAR=33100: 7815 24mm PEAGE-NEARSI3100: 7213 Bamm PLACE-NEAR=J3100. 73: 5. 34mm PLACE_NEAR=J3100. 75! 2. 54nm PLACE_NEAR=J3100. 75! 2. 54nm
_ — 2 XsR 2 X5R A
. 603 603 —
BOM opt i ons provi ded by thi's page: PLACE_NEAR=J3100. 75: 2. 54nm o5 31 PPOVIS S3 MM VREFDO B
(o) _L
= * C3130 * C3131
PLACE_NEAR=J3100. 75: 2. 54nm p— p—
l OM T_TABLE
OM T_TABLE 1 L VRO Vssg2
215 vss DAoLt “vem B Doca> e
REY _
04 11 6 [TR)—NEMB CKE<0> 2 | 5 CRED CRET o2 MEM B CKE<1> ams i e 28 Ry =MEM B DO<0> j o DO CRITI CAL D5 o, : =MEM B DO<5> ve:im X
s 1o VoD VDD o 76 20 By =VEM B Do<1> o VSso
NCX4o N A5 T8 MEM B A<15> Vans LEEE ° 1o Vvss DQS0* o 1© =MEM B DGS N<O> ve:m
o4 116 [[F)—NEMB BASZ> 15 BA2 J3100 Al4p | 80 MEM B A<14> Yens LR 1l oDwW J3100 DQS0 o2 =MEM B DGS P<0> ve:im X
815 VDD  FrrBae VDDl %2 L 13 1ovss  FRLEME T vsso | 14
o4 11 6 [T MEMB A<12> 81 oA2/BC 2R Allgt & MEM B A<11> Venn LEERY T 2@y =MEMB Do i o D@ N DB o 1: SMEM B DO<6> D
94 11 6 [TN)—MEM B A<9> 8 1oA 6 o A7 B MEM B A<7> e LRI 20 By =MEM B DO<3> o D& 5 o] e =MEM B_DQ<7> Vw3
19 20
87 o) VDD Vll ~ VDDC 88 o vss - VSSC
94 11 6 [TR)—MEM B A<B> 8215 A8 - A6 20 NEM B A<6> Yan LR 20 By =MEM B DO<B> 2t 1 5 DB ~ DQL21 22 =MEM B DO<12> &
o4 11 o [TR)—MEM B A<s> 91 oA Ao 92 MEM B A<4> Ven s LRI 28 BTy =MEM B DO<9> 23 o D® DQL3 (. 24 =MEM B DQ<13> vem 3
93 VI 04 25 VSss Vvss 26
o VoD DD o) o
54 11 6 [TR)—MEMB Ace> % 1o A3 rRol e MEM B A<2> Ry s o 28 By MEM B OGS Nel> 27 | 5 DQS1* DML 28
o4 11 6 [Ty MEM B Act> or | oAl A 08 MEM B A<O> ame e 20 By =MEM B 005 pei> 29 | 5 DQs1 RESET* o | 30 MEM RESET L am e 2 J__
® |5 VDD VDD | 1% 3o vss VSS o 32 -
94 11 6 [TR)—MEM B CLK P<0> 20t L5 CKo Kl 102 MEM B CLK P<1> Yen 1 LETRY 20 Py =MEM B DO<10> 3 1 5 Do DQL4 o1 32 =MEM B DQ<14> o =
o4 11 o (TR NEM B CLK_N<O> 103 o) CKO* CK1* fo 104 NEM B CLK N<1> e LR 25 B =MEM B DQ<11> 35 o DQL1 DQ15C 36 =MEM B_DQ<15> D
1% | 5 VDD VDD o | 196 1o Vvss Vsso 38
9 11 6 [Ty MEM B Acto- 107 | 5 AL0/ AP BAlG | 108 NEM B BA<1> e 1 o 20y =MEM B Dosl6x 3 | 5 DQ16 DERO| 20 =NEM B DO<20> ao
o4 11 6 [T MEM B _BA<O> 109 o) BAO RAs*C 110 MEM B RAS L e s LR 2B =MEM B DQ<17> 41 o) DQL7 D@lc 42 =MEM B DQ<21> Ve:im X
111 112 43 Vss vss hal
o VoD VDD 0o o
94 11 6 E MEM B VEE L 113 o V\E* so*c 114 MEM B _CS L<0> @ 6 11 94 25@ =MEM B _DQS N<2> 45 o) DQS2* DMZC 46
o4 116 [(TRN)—MEMB CAS L 115 | 5 CAS* QDT0 o 2¢ MEM B_ODT<0> s o 28 (B MEM B OGS Pe2> 47 | 5 DQs2 VSS o128 J_
17 | 5 VDD VDD o | 118 4 | 5 vss D@20, | 50 —MEM B DO<22> - =
04 11 6 [TR)—MEM B A<iz> 10 1 5 AL3 DTl 120 MEM B ODT<1> ) 6 11 04 20y =MEM B DOc1e> >t 1 o D18 DR3o1 52 =MEM B_DQ<23> ao
i1 o [ deME G Lot 2o s NC o1 NC S =0 oeaa T poze
123 VDD > Ya:m
o) VDD O O O
325 TEST VREFCA, 126 28 B =MEM B DQ<24> 57 o b4 DQR9 o, S8 DQ<29> D 8
NC = 2 o 128 =MEM B DQ<25> 59 5 Vvss 0
o Vss Vss o ;s = 0 b2 O
26 (Ey—=MEM B DO<32> 129 | 5 DQB2 DQB6 | 130 =MEM B DQ<36> a St 1o vss DQB3* o2 DOS Ne3> o
_ 64
28 (B MEM B 00<33> 131 | 5 DQB3 DB7 o122 =MEM B DQ<37> D 3 1 o DvB DQS3 o, DOS P<3> ao
133 [ 5 vss vss g | 134 1 o [ 5 vss vss o | ¢e
20 By =MEM B 005 s 135 | 5 DQs4* DM | 136 = @y SMEMB 026> 7 | o bQeé DQRBO158 =MEM B DQ<30> D 2
26 (B =MEM B D05 Pea> 137 | 5 DQs4 VSS o | 138 J_ 28 By =MEM B DO<27> 1 o be7 DBl ° =MEM B DQ<31> Ve X
20 | 5 vss DQB8 o} 142 =MEM B DQ<38> ao e = L 1loVvss VSSo1 72
28 () =MEM B DO34> 141 | 5 DQB4 DQRBY o122 =MEM B_DQ<39> D 2 KEY
28 (B =MEM B DO<35> 14 | 5 D@5 VSS o | 1
145 Lo Vss D44 126 =MEM B DQ<dd> Ve:m X 51650806
_ 147 148 =
za@ =MEM B_DQ<40> - o DQli) quslssc = MEM B_DQ<45> @ 28
26 (B ) =MEM B DO<a1> o b o
1| o vss DQS5* | 152 =MEM B DQS N<5> ao
e Doss o {22t s @ < 4
J_ 155 | ) vss vss o | 156
= sq@—ctemo couz 17 1 5 DQs2 DQU6 | 158 =M B ouo> eam
26 CEy—=MEM B DO<a3> 159 | ~ DQ43 D47 | 160 =MEM B DQea7> o
11| 5 vss VSS | 162
20 Gy =MEM & Douap> 163 | D48 DB2 | 164 —MEM B DO<52>. a>
28 (B =MEM B DO<49> 165 o b9 DB3 o, 166 =MEM B_DQ<53> D 2
167 | 5 vss VsS o| 168
_ 169 * 170
28 B =MEM B DQS N<6> — o D@Z VD'\S/;SC — J_
28 =MEM B DQS P<6> DS o
< 173 g VSS DG4 o174 =MEM B DQ<54> ve:m =
- 175 176 = PPOV75_S3 NEM VREFCA B
za@ =MEM B_DQ<50> — o D@S D\?gssc — MEM B_DQ<55> @ 28 31 93
28 (R ) =MEM B DO<51> o D® o
170 Lo Vss DQB0 5| 180 =MEM B_DQ<60> oo
- 181 182 = : :
28 LB =MEM B_DQ<56> — o DQB6 DQslc - MEM B_DQ<61> D 28 . 22321;25 . 523]1;:6
25 CBD =MEM B_DQ<57> o DB7 VSS o, — 20% T
185 | ) vss DQS7* |18 =MEM B DS N<7> oo . o .o
187 o bW QBT o 188 =MEM B DGS P<7> D 0218 02
J_ 189 | ) vss vss o | 190
= 2@y =MEMB DOssex 291 | 5 D58 D62 | 192 =MEM B DQ<62> D 28 l
28 B =MEM B_DQ<59> 193 o) DQB9 DQ53C 194 =MEM B_DQ<63> Vea:im 3 =
95 | 5 vss VSS | 196
6 MEM B _SA<0> 197 O SA0 EVENT* & 198 IVEM EVENT L OO 27 45 45
= 199 200 =| .
7 =PPSPD SO _MEM B o VDDSPD SDAC 1 2C SCDI MVB_SDA ED " Expansi on" (bottom sl ot
6 _MEM B _SA<1> 201 o SAL SCLo 202 =12C SODI MVB_SCL Pani B
203 | 5 VIT VIT o} 204 =PPOV75 SO MEM VIT B
. 340 | RB140 ‘R3141 25 L5 MiG PIN MG Pl NoO-+—22£
207 208
1 10K 10K O MIG PIN MIG PIN G 1 1
2. 208 s s C3150 C3151 C3152 C3153 -
T, Viw iow 209 | 5 MG PIN MIG PI No-—22° TUF TUF TUF i iy = ISYNC VASTER=K92_SUVA SYNC_DATE=06/ 23/ 2010
2 Ve LE Ll 211 212 10% 10% 10% — 10%
P a0z a0z MIG PIN MIG PI N 10V 10V 10V 10V
: : °© © 2 S 2 Sen 2 ek 2 o DDR3 SO- DI MM Connector B
202 202 202 202
51650806 ¢ ¢ d} Appl e I nc. 051-9585 | D
SPD ADDR=OXA4( WR) / OXAS( RD) ® 3.0.0
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3

SD Card Connect or

Pl ace near
PLACE_NEAR=U3900.
PLACE_NEAR=U3900.

attr

for
21:5MM
26: 5MM

series resistors:

SHLD_PI N
SHLD_PI N
SHLD_PI N
SHLD_PI N

516- 0225
CRI Tl CAL
J3300
SD- CARD- K19- K24
CRI Tl CAL F-RT-TH
3
anie ?.03004M ] g \\/'SSSS
o7 seqrry—SDOONN_CLK R3379 33 1 ANN,25% 1/16W MELE 402 o7 SDOONN CLK_R 1YY Y L2 gor SDCONN CLK R L 805 ok
57 35 (T} SDCONN_CVD R3361 33 1 AN\ 2—5% L/ 16W VE-LF 402 SDCONN_CMD R 0402 45|
o7 36 By SDCONN_DATA<0> R3371 33 1 Anp2 5% 1/16W MELE 402 or SDOONN R DATA<0> 15 [pato
o7 36 CEry—SDCONN_DATA<1> R3372 33 1 ANN,Z5% 1L16GW VELE 402 o7 SDCONN_R_DATA<1> 45 |oat1
o7 3B SDCONN_DATA<2> R3373 33 1,\/\/\/2 5% 1/16W ME-LF 402 o7 SDCONN R DATA<2> 9 o |pat2
97 36 (B SDCONN_DATA<3> R3374 33 1 ’\/\/\/2 5% 1/16W ME-LF 402 o7 SDCONN R DATA<3> 1 o | cov a3
o7 ) SDCONN_DATA<4> R3375 33 1 /\/\/\/2 5% 1/16W ME-LF 402 o7 SDCONN R DATA<4> 10| o | bata
o7 3B SDCONN_DATA<5> R3376 33 1/\/\/\/2 5% 1/16W ME-LF 402 o7 SDCONN R DATA<5> 11 o |paTs
o7 30 By SDCONN_DATA<6> RSS77 33 1 AAA,Z—5% 1/16W MELE 402 57 SDOONN R DATA<6> 1 | pae
o7 3B SDCONN_DATA<7> R3378 33 1 /\/\/\/2 5% 1/16W ME-LF 402 o7 SDCONN R DATA<7> 13| o |paT? SD Not Inserted, CARD DETECT is OPEN.
%0 (ooT}—SDCONN_ CARDDETECT L 1‘5‘ O |cARD_DETECT sw CAESAR- |V Card Detect is programmbl e,
O | CARD_DETECT_GND but a Silicon bug nmakes the active
o & SDCCNN Ve 29 5 |VRI TE_PROTECT_Sw hi gh case unusabl e.
o =PP3V3 SO SW SD PWR 45 | vop
O
O
O
O

-> From PCH GPI 0

-> From SD Conn
(Low active)

7

6.

PLACE_NEAR=U3900.
PLACE_NEAR=U3900.
PLACE_NEAR=U3900.
PLACE_NEAR=U3900.
PLACE_NEAR=U3900.
PLACE_NEAR=U3900.
PLACE_NEAR=U3900.
PLACE_NEAR=U3900.

25:5MM
24: 5MM
23:5MM
22: 5MV
52: 5MV
53: 5MM
54: 5MM
55: 5MM

SD Detect & Reset Logic

SDCONN_DETECT Debounce,
Converts SDCONN from active-low | evel

I nversion,

Det ect - Changed PCH GPI O Latch Gircuit
si gnal

to active-high pul ses.

7 =PP3V3_S4 SD HPD o

NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF
1 C3375 1 C3377 1 C3379 1C3381 1C3371 1 C3370
—— 10PF —— 10PF —— 10PF
— 5% — 5% — 5%
25V 25V 25V
2 CER 2 CER 2 CER
0201 0201 0201
NOSTUFF NOSTUFF NOSTUFF NOSTUFF
1 C3374 1 C3376 1 C3378
10PF — 10PF —— 10PF
5% 5% - 5%
25V 2 25V 2 25V
CER CER CER
0201 0201 0201

Mist STUFF R3312 and NOSTUFF R3314
when R3311 is NOT STUFFED.
R3314 and R3312 nutual ly exclusive

| ogi c

-> To SMC & to Isolation Grcuit (then to PCH GPIO
(Low active pul se signal)

-> To ENET Chip

RST_OUT#
then asserts for

10ns regardl ess of nbve RST_I N# state.
Ot herwi se RST_OUT# fol |l ows RST_I N#

SYNC MVASTER=J31 YONAS

SYNC DATE=10/25/ 201

TTILE

SD Card Connect or

d} Appl e I nc.
®
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C3310 ¢ ) to bypass reset
R3311 and R3310 nutual ly excl usive 1}6'; 3| CRITICAL R3315
to control effect of =ENET_RESET_L Ry 2 VDD § %%K
on DET_CHANGED# | ogi c. 402-1 116w
- ¢ U331l , it
= SLGAAPO26V
TDFN
R3314
a0 2oy ENET_LOW RST | _RST_Qur SLG ENET RESET OUT L AN 2 ENET_RESET L oD+ o
ngll =22 1/51ugw
2oy =ENET RESET L 1 2 SLG ENET RESET IN L R — . CHEN L M- LF
5%
DET_I N
i ,—ﬁ, )) J' (D) SDCONN_STATE CHANGE SMC oD 2 46
DET_CHNGD*
sofry—SDCONN_ CARDDETECT L B) ~_ (D SDOONN DETECT L oo
SD DET_LVL_L )2) D
! R3310 ! R3316 e TR
1 1
10K 10K GND R3317 R3312
§ 5% 5% 0 - 10K 0
1/16wW 1/ 16W - 5% 5%
2T iatF e B fresit
NOSTUFF 2 1 2 402 402 DLY bl ock is 20ms noni nal
1 — 1 NOSTUFF When ENET_LOW PWR deasserts,
— - - deasserts for >80ns,
SD Card 3.3V Overcurrent Protection
TPS2065-1 (1.0A linmit) has active |load discharge so R4810 i s NOSTUFF.
CRI TI CAL
u3300 — =PP3V3 SO SW SD PWR .
TPS2065- 1
- DCA 2 fino BN ourof 8
=PRAV3_S0_SDCARD  shn auril? )t . PP3V3 SO _SW SD PVR
omfe J MNP B 4
M N_NECK W DTH=0. mm
ENET_CR PWREN 4 |EN oo bs NOSTUFF VOLTAGE=3. 3V
CRI TI CAL THRM R3300
1 C3300 1 C3301 an_PAD § a7x =PP3V3 SO PCH GPI O 71617 13 30
— %OOQ/%F — (1)0.0%L,F “- »|353S3004 ey
N N 402 1
2 isgv 2 ig\é-csm 2 R3301
603 10K
n 1/16W
MFZLF
J_ 4022
1 R3302
SDOONN_OC L_R A QA2 SDCOWN OC L
5%
1/16W
MFZLF
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8 7 6 5 4 3 2 1

NOTE: Must not enable nore than two SO DI MM nar gi ni ng
. —PPaV3 S3 VREFMRGN buffers at once or VRef source nmay be overl oaded.
= e oo
R3418 es 7 _=PPVIT_S3 DDR BUF _ )
S 20mA max | oad , 200 PLACE_NEAR=J2900. 1:2. 54mm
L HORT,  pPava s3 VREFMRGN DAC o
M N_LI NE_W DTH=0. 3 nm CRI Tl CAL
NoE M N KECK WETH-0.2 mn DDRVREF_DAC DDRVREF_DAC
T 1 1
NaE C:2342%2 C3401 DDRVREF_DAC A DDRVREF_DAC PPOV75_S3_NEM VREEDQ A 27 31 93
e % R T OAL Q02 @ U3402 REFDQ. LDO_DAC] 11 hEk W B1EEs. 2
Shw 2 o DDRVREF_DAC 0.1 —— -l vexazss oy ey e V=g D
szt oz U3400 iov, 133
9 ceR VREFMRGN_DQ_SCDI MVA_BUF
VDD M .
15 [>—=12C VREFDACS SCL SCL e VOUTALL VREFMRGN_SODI MVA DO yiew  PLACE_NEAR=R3403. 2: 1mm
V05"
45 Ery—=1 2C VREFDACS SDA 1spa E vouTB|2 VREFMRGN SCDI MVB_DQ
a0 g vouTcls VREFMRGN_SODI MVB_CA
Addr =0x98( WR) / 0x99( RD) 10A1 vouTDls VREFMRGN NEMVREG FBVREF REFDQ LDO DAC
. R3405
D NOTE: MEWREG and FRAVEBUF shar e 200 PLACE_NEAR=J3100. 1: 2. 54nm
3 a DAC out put, cannot enabl e DDRVREF_DAC 1 2
both at the sane tine! 1R34O:I_ 1/1;/é'w
oMt 100K v LF
L PPOV75 _S3 MEM VREFDQ B 29 51 03
R3419 £ V- LF REFDQ LDO_DACY™ N_LTNE_W DTFE0. 3 nm _—
SHORT = 2402 MNNEGK W DTH-0. 2 mm
IANA 2___PP3V3 S3 VREFMRGN CTRL R3;§306 VOLTAGE=0. 75
None M NREGKW DTHEO. 5 1 VREEMRGN DQ SCDI MVB_BUE L 2
Pag e |\|Ot es NRE Voo sV CRITI CAL = )
NoNE DDRVREF_DAC 1% PLACE_NEAR=R3405. 2: 1nm
- C3402 £| PORVREF_DAC Ao
Power aliases required by this page: 0. 1UF —— VCC 402
- =PP3V3_S3_VREFMRGN T U3401
- =PPVTT_S3_DDR BUF o PCA9557 REFCA: LDO_DAC
- =PPDDR_S3_MEMWREF o) pos DDRVREF_DAC R3409
o NC :
5 — o - - sla0 Pl VREFMRGN DO _SODI MVA_EN 1?30102 200 PLACE_NEAR=J2900. 126: 2. 54nm
ignal aliases required by this page: Addr =0x30( WR) / 0x31( RD) a1 pol o VREFMRGN DO SODI MVB_EN s
- =1 2C_VREFDACS_SCL s|a2 pal 10 VREFMRGN CA SODI MVA EN ey
- =1 2C_VREFDACS_SDA pal 11 VREEMRGN CA SODI MVB_EN 2402 DORVREF_DAC PPOV75 S3 MEM VREFCA A 27 0
- =1 2C_PCA9557D_SCL C3404 1 REFCA: LDO_DACY ™ N_LINE_W DTFF0. 3 mm C
a s p5| 12 VREFMRGN MEMVREG EN 0. 1UF M N_NECK_W DTH=0. 2 nm
- =1 2C_PCA9557D_SDA _ - £ . _— VOLTAGE=0. 75V
— — s [TEy—=12C PCA9S57D SCL ilsaL po| 13 VREFMRGN_FRANEBUF E = 29%
BOM options provided by this page: 5 CEy—=! 2C PCA9557D SDA 2ISDA P7Li4 e NC oy 2 VREFMRGN CA SCDI MVA _BUF
DDRVREF_DAC - Stuffs Apple margining circuit. THRM RESET*}15 1/1;/é'w PLACE_NEAR=R3409. 2: 1nm
VREFDQ LDO - LDO outputs sent to DQ inputs. PAD GND VELE
VREFDQ LDO DAC - Margined LDO outputs sent to DQ inputs. N @
VREFDQ ML_MB - CPU margi ned DDR vol tage divider sent to DQ inputs. REFCA: LDO_DAC
VREFDQ ML_DAC - DAC nar gi ned DDR vol tage divider sent to DQinputs. R3411
VREFCA: LDO - LDO outputs sent to CA inputs. 1 200 PLACE_NEAR=J3100. 126: 2. 54nm
VREFCA: LDO_DAC - DAC nargi ned LDO outputs sent to CA inputs. = 2
24 E PCA9557D RESET L DDRVREF_DAC
1
" ) , R3407 PPOV75 S3 MEM VREFCA B
RST* on p! atf ormreset’ so t hat system 100K VREFCA: LDO_DACY®™ N_LTNE_W DTF=0. 3 mm e
wat chdog wi | | di sabl e nmar gi ni ng. 5% M N_NECK_W DTH=0. 2 mm —
- . . ot VOrTAGED. ToV
NOTE: Margining Wil be disabled aoross ol e o s
41 7 =PPDDR_S3_MEMVREF PLACE_NEAR=R3411. 2: 1nm
CRI Tl CAL . PLACE_NEAR=QB420. 6: 1nm
VREFDQ ML_MB F:/L&(;’:EEQ':EQR:N?“O’ 6:2M |\ REFDQ ML_MB o
@420 13420 'R3421 DDRVREF_DAC
SSMBNISFEAPE L 571 F 1K 'R3408 DDRVREF_DAC
o1 26 MEMRESET ISOL LS5V L Bl sorsea T 0% 136w 100K 3205 CRITI CAL
2 e 36 iow o 1e DDRVREF_DAC
E:3 2 sty B p— - U3404 DDRVREF_DAC
2 10V [
s o _PPCPU_NVEM VREFDO A o] T8 Te . PPOV75 S3 MEM VREFDO A 7 41 o cem 2 - R pxgess 2%421;1
- © Cl__VREEMRGN MEMVREG BUFE 1 ’\/\/\/2 DDRREG FB oo ¢ o B
VREFDQ ML_MB = Y
'R3422 ew
1K 402
PLACE_NEAR=R3421. 2: 1nm 1%
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104 7 _=PP1VO5 TBT RTR
2100 mA (Single Port)

2250 mA (Dual Port)
EDP: 3000 mA
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M3 VCC3P3_DP_RX1 | 77 )
VCC1PO vosPs oP RxL |
C3701 ¢ 1 C3710 1 C3711 1 C3712 1 C3713 1 C3714 - =
. i i | s [vecipo_PE C3753 * C3752 * C3751 * C3750 *
10UF 1UF 1UF 1UF 1UF 1UF VOC3P3 DP TXRX L7
20% — 10% — 1o% — 1% — 10% 10% <15 | voc1Po PE _DP_ 1UF —— 1UF —— 1UF —— 1UF
e[ G 2 & 2 & 2 & 2 &l s - vocspa_op_TxRx |71 ST 2% ST e
603 402 402 402 402 402 VCC1PO_PE - 2 cerv 2 cerv 2 cerv 2
e | vocipo PE > 202 202 202 202
F10 | vee1Po_PE
= £12 | vee1po_PE L
Gl4 | veC1PO_PE
° R _| vDD1PO_DP_RX1 VDD3P3DP_PLL [ P13
R0 | vDD1PO_DP_TXRX
1.C3720 1C3721 1 C3722 R12 | VDD1PO_DP_TXRX C3760 *
1UF — 1UF ——1UF 1UF ——
10% — 10% — 10% 10% ——
6.3V 6.3V 6.3V 6.3V
2 cErRm 2 cErRm 2 cerm CERM
402 402 402 202
L3730 = L3770
FERR- 120- OHM 1. 5A FERR- 120- OHM 1. 5A
i Y L2 PP1VO5_TBT VDD DPPLL R4 | vDD1PO_DP_PLL VCC3P3_DP_TXRXBI AS | P15 PP3V3_TBT DPBI AS 1 Y L2
M N_LINE_W DTH=0. 4 nm - = - = M N_LI NE_W DTH=0. 4 nm
0402 M N_NECK_W DTH=0.2 mm M N_NECK_W DTH=0.2 mm 0402
VOLTAGE=T. 05V VOLTAGE=3. 3V
1 C3730 C3770 *
—— 2. 2UF s s 2. 2UF ——
pr— Vss VSSDP Py p—
2 J8 1 vss vsspp |7 Semm 2
402- LF 310 | yss vssopP | 202- LF
L J12 | vss vssDp | Tt .
= 914 | yss vssop |15 =
8 | yss vsspp T
110 | yss vssoP |17
L2 |vss vssDp | W
L4 Ivss VSSDP | V6
™ |vss vsspp [ ¥
N10 VSS VSSDP W0
N12 VSS VSSDP W2
N14 VSS VSSDP w4
vsspp |7
VSSDP |_A%2
B1
VSSPE
VSSDP_PLL | T3
B3 | vssPE D -
B5 | VSSPE VSSPE | O
B7_| VSSPE 6 vsspE [ _F11
B9 | vSSPE VSSPE |_F13
B1! | vssPE VSSPE |15
B13 | vssPE VSSPE | _F17
B15 | VSSPE VSSPE | &8
B17 | vssPE VSSPE |20
B19 | vssPe VSSPE | 216
Cl8 | VSSPE VSSPE | 218
<0 | vssPE VSSPE | 220
o | vssPE VSSPE | 116
D | vSSPE VSSPE |_118
% | vssPE VSSPE | 120
07 | VSSPE VSSPE | M6
> | vssPE VvsspE | M8
o1t | vssPe VSSPE |20
D13 | VSSPE VSSPE | _Ri8
D15 | vssPe VSSPE | R0
D17 | vssPe VSSPE |8
E18 | VSSPE VSSPE |20
£20 | vssPe VSSPE | W8
F7_| vssPE VSSPE |20

measure 1.ppt), enmmiled 6/21/2010, TDP @ 90C.

=PP3V3 TBT RTR

135 mA (Single-Port)
152 mA (Dual -Port)
EDP: 200 mA

733 35

SYNC _DATE=06/ 14/ 2011}

Thunder bol t

Host (2 of 2)

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
11 NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
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Page Not es s 840908

A . -30V
Power aliases required by this page: CRI Tl CAL Vds(ma:)- +?012v Thunder bOI t 15V BOOSt RegUI a.t Or
- =PPVI N_SW TBTBST (8-13V Boost | nput) TBTBST: Y ngg{"s) ) 1 av CRI TI CAL
- =PP15V_TBT_REG (15V Boost Qutput) @880 X . TBTBST: Y
©4 4.5V
- =PP3V3_SO_P3V3TBTFET  (3.3V FET Input) _ STaaoope  HUs(om 6mohm @ 4. 5V Vgs L3895
s 7 _=PPVI N SW TBTBST BaA ld(max): 3.7A @70C 10UH- 4A- 68- MOHM
- =PP3V3_TBT_FET (3.3V FET Qutput) 8-13V I nout
- =PP3V3_SO_TBTPWRCTL - nput o m ) 1 PPVI N _SW TBTBST o o LYY Y L2 TBTBST _BOOST
- =PP1V05_S0_P1VOSTBTFET (1.05V FET Input) fofnggs require « fo[7T]a) o M N REGKW BTHE0. 35 TBTBST: Y TBTBST: Y POVBO63T- 100M5 ——
- =PP1V05_TBT_FET (1.05V FET CQutput) ) TBTBST: Y 1271 Vol tage not specified here, C3890 * f
i TBTBST: Y _ add property on anot her page. 10UF , TBTBST: Y
Signal aliases required by this page: R3880 1 C3880 © TBTBST: Y 10 0% D3895
470K 5 Lo 1UF 1 xR 2 XSR POVERD! - 123
- =TBT_CLKREQ L oS T 10% . R3891 805 805 DFLS230L
- =TBT_RESET_L MR . 2V 200K | N ol gl s B
402 2 402
- - - - 1160 N
BOM options provided by this page: TBTBST PWREN DIV L WL - R CAL_SW_/
TBTBST: Y - Stuffs 15V boost circuitry. TBTBST: Y <R12 TBTBST Y TBTBST SNS2
v TBTBST EN WLO 25 _|EN WLO y SNs1|_6 TBTBST: Y
R3881 u3890 R3890 XWB895
330K LT3957 SNs21 3 49. 9K hd
118w TBTBST | NTVCC 28 || NTVCC an THTBST_VSNS Re 2 AAALTBIBST VSNS e 5t LACE_NEAR=C3895. 1: 2 m
b5 )
: . iy
TBTBST_PWREN L . TBTBST VC 30|V
= TBTBST: Y = © 2 “rBTBST: Y
TBTBST: Y TBTBST: Y . 100 TBTBST: Y L
TBTBST: Y Dls S S R3893! NC X R3895
=) C3892 1 C3887 TBTBST RT 33 |RT 35 C3888 137K —PP15V TET REG
QB805 K 36 22PF iew =
SSMBK15FV B MR- LF -
SCD- VESM HE — TBTBST_SS 32 |sg 2 G - R:;Z E— TeTEST. Y Vout 15. 47V
[fe*—= _ ol 2 TBTBST EBX N Max Current = 1A
: : 3 |s 1Y Fr = KHz
o0 o7 [Ty IBL_A HV_EN ]TBTBST Y TBTBST: Y TBTBST Y] TBTBST: Y YNG NO STUFF TBTBST i €a 300
= R3892 1 C3893 R3894 1 C3894 1 C3889 R3896 2
73. 2K —— 0. 0033UF 41. 2K —— 0. 330F SG\D an —— 100pPF 15. 8K TBTBST: Y
iew T igw 16w T 1%, e — T % 1380 : 3899
02" ? o "ice , ? g xR BHEEIEIENEIEE M Yot o 001UF
10¢
<Re> GND TBTBST SGAD <Ro> 2 on
WLQ(falling) = 1.22 * (RL + R2) /| R2 M N_REGK W BTH=0. 25" mm 402
WLQ(rising) = WLO(falling) + (2uA * Rl) vorTAGERoY D shorted to
= i isi = 1. * +
WLO = 4.55V (falling), 4.95 (rising) G\D i nsi de package, Vout 1.6V (1 Ra / Rb) L
no XW necessar y.
Supervi sor & CLKREQ# | sol ati on TBTEST v
s|D X
, _=PP3V3 S0 TBTPWRCTL — | B888 TBTBST: Y
SSMBN37FEAPE 'R3888
=PP3V3 TBT RTIR — > | Sorses
— 330K
5%
. . . o 1/iow
C03810U2 — T R3807 S T G|z Max Vgs: 10V N v
Platform (PCle) Reset % T VDD %SOK
2y 2 u3s0no0 1/ 16w TBTBST SHDN DI V.
= ME-LF £
20 [y =TBT RESET L 402 SLGAAPO16V , 402 = TBTBST: Y TBTBST: Y
PP1V05 TBT 7 ]R3887 D °
s Q3888
R3803° z 330K 1| Ssvens7reare
10K 116w > | sorses
Open-Drain GPl O s N s .
v TBT RESET L a3 4
TBT SWRESET L oD =
il nn DLY = 60 s +/- 20% SMC_DELAYED PVRGD s @ 0
fnn PVWR_EN =
. 1:1 CLKREQ L — =TBT CLKREQ L am =
o <0} 7 — TBT GLKREQ SO L
Pul | -ups provided by SB page. NAKE_BASESTRUE
o @
3.3V Thunderbolt Switch
, _=PP3V3 SO P3V3TBTFET TPS22924 =PP3v3 TBT FET 7
csp
2 AL Max Current = 2A (850
e JVIN  vouT( [
CRITI CAL u3810
C3810 * 2 [oN
TUF —— GND Part TPS22924C
10%
M T g Type Load Switch
202
R(on) 18.3 nChm Typ
@2.5V 24 nmChm Max
R3816" =
5¢
1160
ME-LF
02,
TBT_PWR EN RC :
- 1. 05V Thunderbolt Switch
u3815
, _=PP1V05 SO P1VO5TBTFET TPS22920 =PP1V05 TBT FET B
csp
~2 AL Max Current = 4A (850
B2 . 81
VIN Ve
=3 ] c1 U3
CRI TI CAL 815 ISYNC MASTER=T29 REF SYNC DATE=06/ 22/ 201
Part TPS22920
1 o
c3815 | N o : Thunder bol t Power Support
To% Type Load Switch
6.3V =
o : R(on) 8 mohm Typ le | 051-9585 | D
B Appl e Inc.
@1.05v 11.5 mthm Max
NO STUFF S 3.0.0
C3816 * = NOTI CE OF PROPRI ETARY PROPERTY:
e — THE_| NFORMAT| ON_CONTAI NED HEREI N | S THE
P ied PROPRI ETARY PROPERTY_OF APPLE | NC.
CERV 2 THE POSESSOR AGREES TO THE FOLLOW NG
402 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 38 OF 132
Il NOT TO REPRODUCE CR COPY I T
— 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 35 G: 105
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BCMb7765 ENET SR pins are internal 1.2V switching regulator. See note for SR DI SABLE bel ow.

I f disabled: Ckay to float VDD, VDDP & LX pin. VFB nust always connect to =PP1V2_S3_ENET_PHY.

I f enabled: VDD VDDP connect to =PP3V3_S3_ENET_PHY (add bypassing), LX connects to inductor.
Special Star routing needed on these pins. Decoupling on Pg 37.

=PP1V2 ENET PHY .
???mA (1000base-T, Caesar V)
72 36 24 7_=PP3V3 ENET PHY
281mA (1000base-T max power, Caesar |V) VDD for Card Reader 1/0O
s__=PP3V3R1V8 ENET LR OUT
ENET SR LX 7
CFLasTéOO Internal 1.2V Switching Regul ator pins.
CRI TI CAL
FERR- 600- CHM 0. 5A —EELSRVEE - L3920
1 Y 2 PP3V3 S3 ENET PHY XTALVDDH FERR- 600- OHM 0. 5A
sM M N-RECK-W BTHEO, 3 . PP1V2 ENET PHY AVDDL 1 2
VOLTAGE=3. 3V C3900 TN LT NE W OTFE0. 4 4
0. 1UF M N_NECK_W DTH=0. 2 mm M
10% VOLTAGE=T. 2V
X7R CERM 2 C3921 * 1 C3920
CRI Tl CAL 402 0.1F ——  —— 4, 7UF
L3905 = 16V 6.3V T
FERR- 600- OHM 0. 5A g ® el c?39§A5L
1 Y |2 PP3V3 S3 ENET PHY Bl ASVDDH FERR- 600- OHM 0. 5A
sM M NREGKW DTHEO' 2 1 3905 o PP1V2 ENET PHY PClEPLL 1 2
VOLTAGE=3. 3V M N_LINE_W DTH=0. 4 mm r
0. 1UF M N_NECK_W DTH=0. 2 mm sM
1096 VOLTAGE=T. 2V
2 X9% cerm C3926 * 1 C3925
CRI Tl CAL 402 0.1F —  ——4,7UF
L3910 = 16V 5.3V CA
FERR- 600- OHMV 0. 5A x7R-CERM 2 ? KR cerm CE'3T530
1 Y L 2 PP3V3 S3 ENET PHY AVDDH FERR- 600- OHM 0. 5A
sm M NNEGW DTH=0. 2 1 A : 3910 3911 Z PP1V2 ENET PHY GPHYPLL LYY Y L
VOLTAGE=3. 3V R3910 M N_LT NE_W DTH=0. 4 mm s P
2. 7K . M N_NECK_W DTH=0. 2 mm
5% % VOLTAGE=1. 2V
yaew C3931 ¢ + C3930
02, 0.1UF —/— ——4.7UF
10% 109
6.3V
X7R-CERM 2 2 X5R- CERM
- 603
R3940° 'R3941 R T CAL
4. 7K 4. 7K
5% s% Slel 5| 5| ~| Q88 I @] e 9 323 ’[8] 8 8|2 C3936 * 1 C3935 LR.OQUT/GPIOL is used as a 3.3V/ 1.8V internal LDO out for
1/ 16W 1/ 16w 0.10F —— L ToUF N
NE-LF NE-LF < 7 — ~ the card reader on-chip I/0O
=PP3V3 SO ENETPHY 0 é Soc 10% 0% )
v 402 2 2 402 AV g VDDO , 8 ;\ %‘ AVDDL é g v X7R Corn 2 2 %n Connect only to U3900 pin 20.
2 é o | [ S 0 402 805
'R3942 = z & o5 @ 4 7 —  =PP3V3RIV8 ENET LR QUT 4
C3950 1K = o o I —
0. 1uF 5% @ryent |_|_|‘ E L
s 15 (OM}—PCLE_ENET D2R N 1|2 ;gﬁg“semtlng 5 B =
10% 2 ststor U3900 & PP3V3R1V8 ENET LR OUT REG
18v C3951 ENET_VMAI N _PRSNT 5% [VVAI N_PRSNT (1 Py BCMB7765B0 TRDO_P| 40 ENET MDI_P<0> a7 97 MAKE_BASE-TRUE
) 0. 1uF QFN-8X8 TRDO N[ 41 ENET_MDI_N<O> 37 97 M N_LI NE_W DTH=0. 3 mm
v re PGIE ENET D2R P Lz N g ENETMDLNO> g , Mieac o s
< os | PCIE ENET D2R C N @— 2 [PCE_TXD_N TRDL_P| 44 ENET_MDI_P<1> a7 07 VOLTAGE-1. 8V
10% 96| PCIE ENET 2R C P @— 22 |PCIE_TXD_P TRDL_N|_43 ENET _MDI_N<1> a7 07 1 3970 1 3971 L 3972
C3955 ios TRD2_P| 0 ENET WMD) _Pe2> a7 97 4.70F ——o0. 1UF —Lo0.1F
0. 1UF 0z o] PAIE ENET ROD P - 3 |PCI E_RXD_P TRD2 NL47 ENET_MDI__N<2> 10% —T— 10% - 10%
u a7 o7
E ENET R2D N 34 — 6.3V 16V 16V
oo P EENET 2D G P L | S =2 - PO ERON TRDG_P|_s0 ENET P<3> g B el * g e
JOL % 16 (TR PCl E_CLK100M ENET P & [PCIE_REFCLK_P TRD3_N|_4° ENET _MDI_N<3> 37 97
16V C3956 % 16 [T PCl E_CLK100M ENET N 20 |PCIE_REFCLK_N
i L - _ - 5[ G100/ CRACT_LED" | 55 Ne =
3 ENET_RESET L 11 -« ) R_ACT_
s 16 (rmy—PCOLE ENET R2D C N {} o7 30 [T S - PERST’ (1PD) = GPI O 1/ LR OUT| 8 -
R3943 % 16 (0T} ENET CLKREQ L - 12CLKREQ* (o) GPI O_2/ MEDI A_SENSE| °© - ENET _MEDI A_SENSE oo 2
0 XoR NOTE: Programmabl e pul | - up/ down
=ENET_WAKE L 1 2 402 ENET WAKE R L 34{WAKE*
24 (OOT} - E (o0 (' SD DETECTIgL - SDCONN_DETECT L am
(See note) Ve SD_DETECT can only be used active |ow due to errata
e WELF a0 24 [T ENET _LOW PWR - 4 ILOW PWR (iPD) 1Py CR_ LI SDCONN_CVD T %0 o7
- R a2z SDCONN_CLK
Must isolate fromPCle WAKE# if PHY M“_sswiqk . = oo © o7
is powered-down in S3/S5. Standard BCVB7765 SMB DATA @=p—2[SVB_DATA (irD) CR_DATAOL 2° gy SDCONN_DATA<0> a7
N-channel FET isol ation suggested. CR_DATAL| 24 gy SDCONN_DATA<1> ED © 7
) N 26 _BOMB7765 SCLK Suip— % |SCLK_SPD1000LED* CR DATA2| 23 b SDCONN_DATA<2> 7
I'f PHY is always powered then alias BOME77 M SO. _y 64 |S| / EEDATA 3 —p D * °
=ENET_WAKE_L to PCl E_WAKE L. - Mscwswes = - s CR DATA3| 22 gy SDOONN_DATA<3> D o o
o BCMB7765 MOBL 0000000 gy 95 SO LINKLED* [ -
< CR_DATA4| 52 gy SDCONN_DATA<4> o o o
26 _BOMB7765 CS L Sp—0CS*/ EECLK - 53 o SDCONN_DATA<5>
s CR_DATAS S B %0 o7
TP_BCM67765 SPDIOOLED L - 2 |SPD10OLED*/ SERI AL_DO (o) a CR_DATAS|_ 5ty SDOONN_DATA<6> B %0 o7
TP BOMVb7765 TRAFFICLED L - 67 |ITRAFFI CLED*/ SERIAL_DI () - CR_DATA7|_55 _ el SDOONN_DATA<7> Yea:im SEY
2 SYSCLK CLK25M ENET - 28 XTALI s ME_INS'L % o TPCELMINSL No MS (Memory Stick) Insert feature needed.
o - 15 |xTALO % |CR.LED*/CRBUS PURL 50 g ENET _CR PWREN oD Control signal to light LED or control SD bus power.
NCx24X = CRWP* [ 57 g SDOONN WP <
BCV67765 RDAC - 38 |RDAC SR DI SABLE| 68 g BDM67765 SR DI SABLE R3980 1K LAAAZ
i THR’VLPAD - 5% 1/ 16W M- LF 402
PHY Non-Vol atil e Menory 'R3965 3
1. 24K =
ROM contai ns MAC address, PCle config 1% BCM67765 supports both active-levels for W
¥ .
info as well as code for Bonjour proxy. iﬁzﬁ‘g = §R{u SA:BLERHUT::Db: pul l'ed down td?t !.Jse
Required for proper PHY operation. 2 internal as a race condition.
(Requi red ROM si ze TBD)
72 36 24 7 _=PP3V3 ENET PHY =
© 1 C3990
vcC ——0.1UF
— 10%
U3990 2 X9% cerm
AT45DB011D 402
SA C-8S1
26 _BCVB7765 SCLK - 2 |sck T SILL e BOVB7765 MOSI 6
SYNC _MASTER=K91 ERI C SYNC DATE=10/ 11/ 2010
26 _BCVB7765 CS L - 4 qcs* T
8 ® 77
s Juer - BOMGT765 MSO . ETHERNET PHY ( CAESAR |V)
—9 NOSTUFF
1 1
s greser R3990 R3997 051-9585 | D
G\D 4. 7K 4.7K Appl e I nc.
~ Taow Taow i) 3.0.0
it it - 0.
21402 2402 . NOTI CE OF PROPRI ETARY PROPERTY:
NOTE: Pull-down on SO plus internal pull-ups on THE | NECRMATI ON_ CONTAI NED. HEREI N | S THE
other 3 SPI pins configures ENET for the Frﬁg:slcggég&PgEgngTprpkang;"m
L Atmel AT45DB011D (1Mbit) ROM If a different | TO MAI NTAIN THI S DOCUMVENT | N CONFI DENCE 39 OF 132
ROM i s used then the straps nust change. Il NOT TO REPRODUCE OR COPY | T
NOTE: ENETM requires Sl pull-down instead of SO ':i/ ;?I ;?Gf\leﬁéSS;VZLDBU SHIT IN VHOLE OR PART 36 OF 105
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Page Not es

Power aliases required by this page:
(NONE)

Signal aliases required by this page:
(NONE)

BOM options provided by this page:
(NONE)

Place one of 0.1uf cap close to each centertap pin of transformer
ENETCONN_CTAP
14000 [1C4002 |1 C4004 JiC4006
zg}.UF ::Z iz’l).UF ::Z iz’l).UF i{/:].UF
2 2 2 2
T 4%2- 1 4%2- 1 4%2- 1 T 4%2- 1
CRI TI CAL
T4Sq/|00
57 36 B ENET_MDI _P<0> 1 12 . ENETCONN P<0>
o7 ssq@y—ENET_NMDI_N<O> 2 i ) 11 1 ENETCONN N<O> ORI TI CAL
3 10 ENET_CTAPO RJ4§-OI\/97- 3
™>—> F- RT-TH
TLA- 6T213HF 9
4 9 ENET_CTAP1 E}
o7 36 B ENET_MDI _N<1> 5 L@ 8 100 ENETCONN _N<1> ZO
o
o7 36 B ENET_MDI _P<1> 6 i 7 100 ENETCONN P<1> j o
o
CRI TI CAL " g
T4001 o
o7 36T ENET_MDI _N<2> 1 12 .0 ENETCONN N<2> °lo
ENET_MDI _P<2> 2 AN 11 .. ENETCONN P<2> 1
97 35@ —
2 9
3 ,-U__i 10 ENET_CTAP2
X —=>
TLA- 6T213HF 514- 0636
4 9 ENET_CTAP3
o7 36 B ENET_MDI _N<3> S L@ 8 100 ENETCONN _N<3p
o7 36T ENET_MDI _P<3> 6 A 7 10 ENETCONN _P<3p
Transforners shoul d be
mirrored on opposite R400Q0'| R4001'| |[*R4002 |'R4003
si des of the board 790 7290 Zo{}_ﬁ Zo{}_ﬁ CRI TI CAL
1 1 16 16
RS MR el et 4008
ENET BOB _SM TH CAP 1]|2
W NRESR-W BTTES: 8™ b
K
Y
> > 2
r r I ’d PLACE_NEAR=T4001. 1. smr ’4 ’4 PLACE_NEAR=T4000. 5: 5nm
of s| 7 4 o 2[10 4 of s| 7 4 o 2|10 4f
29292929 29292922
D4001 g D4000 g
RCLAMP0524P RCLAMP0524P
SLP2510P8 SLP2510P8
CRI TI CAL 3 CRI TI CAL 3
NOSTUFF NOSTUFF
SYNC MASTER=K91 TRI NHNI SYNC DATE=05/ 26/ 2010
I'P!!g ymiaz —

Et her net Connect or

d} Appl e I nc. 051- 9585 ID
) 3.0.0

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF APPLE | NC.
THE POSESSCR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 40 OF 132
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED 37 OF 105
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=PP3V3 FW FVPHY 738 39 40
7 M I1/O 138 mA
4120 ¢ 4121 * 4122 ¢ 4123 ¢ c4124 +
1UF —— 1UF —— 10F —— 10F —— 1UF
100 —— 100 — 100 —— 10% —7 10%
619V 619V 613V 619V 619V
CEF 2 CEF 2 2 CERM 2 CEF 2
203 203 203 203 203
£ L4130
= 120- OAM 0. 3A- EM
14 m Rirewre oY PP3V3 FW FWPHY VDDA LYY Y L
V0. 4 M
C4130 * C4131 ¢ 4132 1 B
1UF —— 1UF —— 1UF ——
100 —— 100 —— 10%
PN 613 PN
402 402 402
L4110 € L4135
R4100 120- OAM 0. 3A- EM = 120- OAM 0. 3A- EM
A PGle SerDe
30 7 _=PP1VO FW FWPHY iARA 2 PPIVO FWR 1YY Y L2 _ PPivo FW FWHY AVDD o o M PAe Serbes i © Sertes ¢ PP3V3 FW FVPHY VP25 1Y Y L2
135 ™A 5% M N-RECK-W DTHEO, 3 M 0402- LF M NREGCW DTHEG. 2 W M NCNEGKCW DTH-0. 2 MM 0402-LF
yiew VOLTAGE=T. OV VOLTAGE=T. OV 1| VorTace=s v
o3
2
110 mA Digital Core
1 C4105 1 C4106 1 C4140
—/— 1UF —/— 1UF . 1UF
T, &% T, 2% 8%
2 Cemmn 2 Cemmn 2 2 Cemmn
402 402 402
0417& PLACE_NEAR=U1800. AV34: 2. 54mm
al el 1ol Iq o |4 N o o o o 1206 16v
2| 8| 8| 3| v| 8| 2| 2| o3| 2|22 o|d|e|d|=[|T|e 2|s|s]s] 2T <3 ¢ u.1u»-H POE FWRID C N 16 96
XSR402-1 PLACE_NEAR=U1800. AU34: 2. 54nm
DD10 ~—— VD33 —— ~—VDDH— VP~ VP25 VREG PWR CAL7L | |mm% 16v PO E_FWR2D C P 16 9
TTOF <™
NCx—Bi2_|ATBUSB CHO;"I (T:AL PCIE_RXDON™__ g o6 PGIE FWRZD N 0 T0F | [eraoz-1
A13_|ATBUSH PCl E_RXDOP| N7 @5 PO E FWR2D P PLACE_NEAR=U1800. BG36: 2. 54mm
% AL |ATBUSN 4100 PCIE TXDONL™ o o PCLE FWD2R C N 04117U5F | 2% 16v__PCI E_FW D2R N oD i o
X 3 -
FW643 PCI E_TXDOP|.N o 9 PCOE FWD2R C P 0. | [xsra02-1 PLACE. NEAR-ULB00. BJ36: 2. 54mm
a0 =FW PHY DSO - F12 DSO (1PD) nT-10 -> | CAL76: | | 1o BOE Bw o b J——
— BcA
o D= Pz Ds; v o REFCLKN|t® POLE CLKL0OM FWN 16 50 OO 1 Deraoa 1
40 [TRy—=EW PHY DS: - DS2 (ipo) nro21 PCl EXPRESS P REFCLKP| N0 PCI E_CLK100M FW P 16 96
o7 a0y FW PO TPA N = _[TPAON o —gu—PCLE CLKIOOMEWE  am
A8
o Ea 2[1) 122 z B5 Higoed NT-4 (1 PU) TCK| M - TP_EW643_ TCK 6
o7 @y EL oA N e — TPAIN N
o soQmry FWP1 TPA P —s 5 [TPAIP TEST CONTROLLER -3 (1P TOI o0 V043 TD ° =PP3V3_FW FVPHY 7 a8 30 10
2 N 83 (PHTDO M g TP FW643 TDO .
s gy EW P2 TPA -~ [TPAZN N1 (P TVBLM g TP FV643 TVS s
a0, FW P2 TPA P A _ITPA2P 1394 PHY - FW643_LDO
o7 40Qgry—FWPO TPB N =22 [TPEON N2 (1P TRSTH L e V643 TRST L R4165" 'RA166
o7 40 FW PO TPB P 29 _[TPBOP 10K 10K
o7 40 FWP1 TPB N 85 [TPBIN VEE [t
FWP1 TPB P s 402 402
97 a0, ITPB1P NT-10 (1 PD) WAKE* 2 & =FWPME L o s 2 2
o FWP2 TPB N B4 [TPB2N AN DIs g FW43 REGCTL
10 _=PPVP_FW PHY CPS W TeB P ™ 5 FIXVE 11 - TYRO IN SYMEL RECETL REGCLT -
- lreB2P R GEVENT VAUX_DETECT| L g FW543 VAUX DETECT
R4160" 40, FW PO_TPBI &7_[TPBI ASO NT-12 (1PD) ——_ VAUX_DI SABLE| 02 TP_FW43_VAUX_ENABLE s
200K a0 3 FW P1_TPBI AS = [TPBI ASL " (o CLKREQN 2 =FW CLKREQ L 2 ‘RA164
118w a0 FW P2_TPBI AS %2 [TPBI AS2 10K
V62 1/ 16W
2 FW643 RO B11 |Ro e LF
PLACE_NEAR=U4100. B10: 2nm 2
| 810 |TPCP:
FW643 TPCPS - [TPCPS Nr1s (1Pp SCIFCLK| 2 g TP_FW643 SCI FCLK s
TP _FW543 NAND TREE KL |NAND SCl F NT-14 (1PD) SCI FDAI N[_GL - TP _FWs43 SCI FDAI N 6
G150 R4150 ——@——VAND_TREE wrar w17 SCIFDOUTI ™ g TP FW43 SOFDOUT
b FW643 REXT L8 |REXT F2 TP _FW643 SOl FMC
412 NOTE: NT-xx notes show NT-15 (1 PD) SCIFMCLF2 gy TP FW43 SAIFMC &
|2 o FW CLK24P576M XO 1 2 FW CLK24P576M XO R &2 X0
I /\N\/ e NAND tree order
S0 CRITI CAL U EWCLK2APSTOM XL g a3 lXi wro
sy - Y4150 el
CeRM 402 s _TP_FW643_SE - M3 ISE (1pp) -
w02 NCI 24. 576MZ R4161} 1R4170 o Fv643 SM DY SERI AL EEPROM Nr7 Sa Gy FV643 SCL
NC! SM 3. 2X2. 5MM 2 94K 101 e N 6 SDAl M1 gy TP FW643 SDA s
4151 B et 1% TP FVE43 MDEA g 2 IMDEA (o wris >
fﬂ"i LW LW s _TP_FWs43 CE - L2 ICE (1P
| 402 2402 s _TP_FW643 FW620 L DLZAFW620* (1 Py M SCELLANEQUS
55;(:; s _ITP_FW543 JASI EN - DL IJASI _EN(i1PD) NT-11
G s TP _FW43 AVREG AL0 IAVREG CHI P RESET NT-5 PERST* hM a0 FW RESET L Yann B3
402 TS T ——— ey -
s _TP_FW543 VBUF w3 lvBUF
FW643 PU RST L - FBQFWRESET*  (1Py T8 'R4163
10K
. IP_FV64 10_CTL 212 |ocR CTL_V10 E3
Ral62 1 C4162 NCxX—222 [OC0R CTL_V12 (reserved) it
116w — %5 F /SS VREG VSS 2
6.3V
MF- LF 2 < o o~
ack oo R HEHEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE ]
= SYNC_MASTER=K18 M.B SYNC DATE=04/ 27/ 2010
Ip!!g e

FireWre LLC/ PHY (FW543)
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Swi t ch
CRITI
F42
1. 1A
PPBUS _FW FWPWRSW F 1

CAL
60
24v
2 _PPBUS FW FWPWRSW D

CRI Tl CAL

D4260

SBR3U30P1 =PPBUS FW FET 7

FireWre Port Power
Power aliases required by this page:
- =PPBUS_S5_FWPV\RSW (FW VP FET Input) C&TZIGCGL
- =PPBUS_FW FET (FW VP FET Qutput) FDCB38P G
- =PP3V3_FW P3V3FWFET (3.3V FET I nput) v
- =PP3V3_FW FET (3.3V FET Qutput) ;
- =PP3V3_FW FWPHY (PHY 3.3V Power) P! Q4262 provides for fast-off of Q4260 in SO (Late-VG detection) s
- =PP3V3_S0_FWATEVG “ :
- =PP3V3_S0_FWPWRCTL J_j_ A
- =PP1V0O5_SO_FWPWRCTL (5KPD Bias Rail) R4262% 'R4260 C4260 —
- =PP1VO5_FW P1VOFWFET (1.0V FET I nput) 10K 300K 0. 1UF ——
% % .
- =PP1VO_FW FET_R (1.0V FET Qutput) 1 1v§\év 4 b 16w 3% :_ 3
- =PP1VO_FW FWPHY (PHY 1.0V) Yass , , 462 xR
Signal aliases required by this page: FWPORT FASTOFF L DIV 5 'HS %ﬁsgiflzmv FWPORT PWREN L DIV
- =FW.CLKREQ L G FB} Q4262
- =FWPME L R4263* | CRI Tl CAL
10 D
BOM options provided by this page: 5%
1/ 16W 3
( NONE) ik,
EWPORT FASTOFE L
'R4261
3 470K
5%
D CRI Tl CAL 1/ 16W
(= M- LF
10 7 _=PP3V3 SO FWATEVG < Q4262 2402
2\ G BSS8402DW FWPORT PVREN L
H s SOT- 363
(ST VERY)
CRI Tl CAL
: 128 NO STUFF
Q4261 Kh C4261 *
SSMBK15FV 0. 1UF ——
SCD- VESM HE = 10—
v X5R 2
6™ sk 202
0 D> FWPORT PWR EN
; _=PP1V05 SO FWPWRCTL . .
FireWre Port 5K Pull-Down Detect
1
Al FireWre devices require 5K pull-down on TPB pair.
R4271i q P P
e Host can detect as |oad on TPBIAS signal.
- LF Current source only active when FWPWR EN is |ow.
402,
FW PWR EN L
6 'R4270 R4271*
) ORI T CAL 330K 56K FW 5KPD DET L
4275 % 5% VAKE_BASE=TRUE
1/ 16W 1/ 16W
DMVB53DOWV - -
| : Sor- o5 5 402" "ass 3 CRITI CAL
2 |G
a0 24 (I)—FW PVR EN 1 FW 5KPD DET RC R s @275
DMVB53DOWV
SOT- 563
CRITICAL 3 s CRI Tl CAL C4270 + 4
S 270 270 0.1UF
BCB47COXVETXG Q 5 FVDET_M RROR 2 p %nmxvmxs 10%
1 2
SOT563 é_/y h SOT563 wer
4 1
= FWP1 TPBIAS R FWDET EM T
R4272* R4273*
1K 12K
5% 5%
1/ 16W 1/ 16W
MF-LF MF-LF
402, 402,
PLACE_NEAR=CA360. 1: 2 mm
40 38 rEy—FEW P1_TPBI AS =
FireWre PHY WAKE# Support
When PHY is powered, FW5KPD DET_L acts as |egacy PME# signal.
40 39 38 7 _=PP3V3 FW FWPHY Dual - pur pose out put:
9 1) 5K Pul | -down Detect when FWPWR EN is |ow
. . [[| 2 FWe43 WaKE# (PMVEH) when PHY is povered.
R4277 R4276
10K 100K ¢ FWPMVEL  fpmye s
5% 5% =
:I/Flﬁ‘év :I/Flﬁ‘év Pul | -up provided on another page.
402 , , 402 3 CRITI CAL
FW waKE . s () 8276
DMVB53DOWV
NO STUFF % SOT- 563
6 C4276 * 4
5 0.1k
v,
| = by
w0 [r)—=FWPME L — s FW643 WAKE L 2 |G ': »
VAKE_BASE=TRUE 1 CRITI CAL il
A276
s | pvessbowv
SOT- 563

M N_LI NE_W DTH=0. 5_nm
M N_NECK_W DTH=0. 25 nm
VOLTAGE=12. 6V

Su

M N SMDC110H24.

VOLTAGE=12. 6!

per vi sor
10 39 3 7 ZPP3V3

& CLKREQ¥# | sol ati on

A NK
1

PWRDI 123

FW FWPHY

; _=PP3V3 SO FWPWRCTL
~| CRITICAL 'R4290
0% VDD 100K
257 %
xR 2 u4290 yew
z =EW RESETL o SLGAAPO16V 202
=PP1V0_FW FWPHY 738
’R4283 2
10K
5%
1/ 16w
M- LF
| 402 s
4 FW RESET L
FW RESET R L o =
DLY = 60 nms +/ - 20%
a0 24 [TR)—FW PVR EN =FW CLKREQ L
p=— am =
1 om—EWALKREQ L 7 FW CLKREQ PHY L
Pul | -up provided by another page. MAKE_BASESTRUE
3.3V FWSwi tch
; _=PP3V3 FW P3V3FWFET TPS22924 =PP3V3 FW FET .
csp
A2 AL Max Current = 1.7A (850)
e VN vouT([e
CRI Tl CAL
4201 ¢ @ lon W4201 & U4202
1UF —— GN\D
ég.z:é: - 4 Part TPS22924C
02 Type Load Switch
R(on) 18 nChm Typ
= 50 mChm Max
Max Qutput: 2A

=PP1V05 FW P1VOFWFET

1.0V FW Swi tch

4202
TPS22924
- P
e DN vout(
CRI TI CAL

PP1VO5 FW FET

A M N_LINE W DTH=0. 4 mm
N_NECK_W DTH=0. 2 mm
o1 VOLTAGE=T. 05V
LSl FireWre PHY requires 1.0V.
'R4202 To avoid an extra power supply,
?%549 1.05V is used with a series R
1/ 16W to reduce vol tage.
=PP1VO FW FET R 7

ISYNC

MASTER=K91 M.B
TTILE

FireWre Port & PHY Power

SYNC _DATE=06/17/2011}
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Power aliases required by this page:
- =PPVP_FW PORT1

- =PPVP_FW PHY_CPS_FET
- =PPVP_FW PHY_CPS

- =PP3V3_FW FWPHY

- =PP3V3_S0_FWATEVG

(From Port)
(To PHY)

Signal aliases required by this page:

- =FW PHY_DSO

- =FW PHY_DS1

- =FW PHY_DS2

NOTE: This page is expected to contain
the necessary aliases to map the
FireWre TPA/TPB pairs to their
appropriate connectors and/or to
properly terminate unused signals.

BOM options provided by this page:
(NONE)

1394b i npl ementati on based on Apple
FireWre Design Guide (FWG 0.6, 5/14/03)

39 38 FW P1_TPBI AS

FWP1 TPA P

FW543 TPCPS Leakage Protection

FW643 has internal
FET bl ocks current

| eakage path from TPCPS pin to VDD33.
to TPCPS until VDD33 is powered.

BSS8402DW

Di sabl ed per LSI
(Al

Unused FireWre Ports

instructions

unused port signals TP/ NC)

NC FW)_TPBI AS

3,00 S FW PO_TPBI AS —
358 8 - o e
: o7 snggryFWPO TPA P — NC FW) _TPAP s
& =poepetewe
FW PO _TPA N — NC FW)_TPAN
=PPVP_FW PHY CPS FET PPVP_FW CPS o7 2B =K EASESTRE N TESToTRE
™M N LI NE W DTr=0. 4
From Port M NNEGK-W DTH-0. 2 mm o7 8B FW PO _TPB P —_ NC FW) TPBP 6
VOLUTAGEST2, 6V = WAKE BASESTRUE NG TEST=TRUE
NAKE. BASESTRUE
= FW PO _TPB N — NC FW)_TPBN
RA311* — =PPVP FWPHY CPS - 7 8By —— TWKE BASESTRUE NOTESTSTRE
470K
oK To FW643 % [rmy—EW P2 TPBIAS — NC FVW2 TPBI AS .
1/ 16W — MAKE_BASE=TRUE NO_TEST=TRUE
M- L
FW P2 TPA P — NC FW2_TPAP
022 oD e BASESTRUE o TESTITRE ¢
CPS EN L DV gy FWP2 TPA N — NC FV2 TPAN s
= TAKE BASESTRUE NG TEST=TRUE
38, FW P2 TPB P — NC FW2_TPBP .
R4312% DO = WAKE_BASESTRUE NO_TEST=TRUE
38, FW P2 TPB N — NC FW2_TPBN .
<D = TAKE BASESTRUE NG TEST=TRUE
40 30 3 7 _=PP3V3 FW FWPHY

Ter m nati on

Place close to FireWre PHY

+ C4360
0. 33UF

10%
, 6.3V
CERM X5R
402

'R4360
56. 2

19%
1/ 16W
M- LF

402

ST GNAL_NODEL=ENPTY
SI GNAL_MODEL=EMPTY

R4361*
56. 2

1/
M

1%
16W
CLF
402

2

FW PORT1 TPA P

CRI TI CAL
Cabl e Power 14310
. _=PPVP_FW PORT1 FERR- 250- OHM Note: Trace PPVP_|
LYY Y \L2__peve Fwprt E
M N_LI NE_ W DTH=0. 5 mm
sm M N_NECK_W DTH=0. 25 nm
1 4314 VOLTAGE=33V
——0.01UF
—T— 10%

(EW PORT1_TPB_N)

FireWre PHY Config Straps

Configures PHY for:

- Port "1" Bilingual (1394B)

=PP3V3 FW FWPHY

40 39 38 7

R4382*
10K

10

1/ 16W
it

05,

'R4380

=FW PHY DSO

=FW PHY DS1

=FW PHY DS2

FW PORT1 nust handle up to 5A

(EW PORT1_TPB_P)

FWP1 TPA N

MAKE_BASE=TRUE
FW PORT1 _TPA N

FWP1 TPB P

MAKE_BASE=TRUE
FW PORT1 _TPB P

FWP1 TPB N

MAKE_BASE=TRUE
FW PORT1 _TPB N

'R4362
56. 2

19%
1/ 16W
M- LF

5 402

ST GNAL_NODEL=ENPTY
SI GNAL_MODEL=EMPTY

R4363*
56. 2

1/
M

FW PORT1 TPB C

1%
16W
CLF
402

2

1 CA364
—— 220pF
— &%
35
2 CERM
402

R4364*
4. 99K

1/
M.

1%
16W
L
402

2

MAKE_BASE=TRUE

I ocal grounds per

Wien a bilingual
bet a-only device,
between them (to

PLACE_NOTE=J4310. 5: 2 nm =
ground for speed

"Snapback" & "Late VG' Protection PORT 1
39 7 _=PP3V3 SO FWATEVG BI LI NGUAL
PLACE_NEAR=U4350. 1: 2 R T CAL
= ;2 mm
3 J4310
CA4350 * | 1394B- M7
R P
v, (EW PORT1_TPB_N) 1] P QPR e
402 TPD4S1394 (EW PORT1_BREF) L] ? TeB<Re QUTPUT
L
TP_FWATEVG VCLMP 2 lveLwe D1+ & (EW PORT1_TPB P) 2| orPer ?VP Teee
- 7 8
% —FUPORT_PUR EN o 4 [FvpviR EN o . -
CRITICAL D2+ & (an Nc>(_6 L osanc| e
1 s Gl ve
R4130%2 G\D 02 (EW PORT1_TPA_N) 31 oA A)VG oA
a0 FW PORT1 AREF 5 TPAcR> I NPUT
1/ 16W
! (EW PORT1_TPA_P) 4 | TPA+ LTPACRY| o
", LECRELTEA o g |
10
PLACE_NEAR=14310. 5:2 mm _O“
<L e O| crassi s
= L —2 0| @b
(EW PORT1_TPA N) [ —= o
(EW PORT1_TPA_P)
= == = 514S0605
AREF needs to be isolated fromall

1394b spec

device is connected to a
there is no DC path

avoi d ground of fset issue)

BREF shoul d be hard-connected to logic

signaling and connection

o =
o =
o =

SYNC _DATE=06/ 10/ 2010

FireWre Connector
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ODD Power Contr ol 590 SATA ODD Connect or

DVP2018LFK
=PP5V DFN2563- oD
; =PP5V_S3 ODD sesy_\ . PPEV SW
M N_LI NE_W DTH=0. 6MV
Tl 9 YRSy PO, 4
R45961 C4595 1 - I
100K 0. 0681%!;):: 95 5 SATA ODD R2D P C4521 1 | | 2 sovaotre SATA ODD R2D C P s 5
1718w 10V 0.01UF | [10% 16V CERM 402
Note: 3.3V nust be SO if 5Vis S3 or S5 to ME- LF o J4500
a0z o C4520
ensure the drive i s unpowered in S3/S5. 2 54722- 0164 os ¢ SATA ODD R2D N 1]|2 aevasme  SATA ODD R2D C N P B
R4595 F- st Sh 0.01UF | [10% 16V CERV 402
1 2
QDD PVR EN LS5V L 1,{?\%/2 oD PYR SS 10 O3
-
5% Love S O O 5 =
w7 =PP3V3 SO_CDD Vi eV 0 0 -
96 |2 402 Erie 1o o2
SSMBN37FEAPE 3 10 L
R4597? sorses | Kh " O O - -
100K = 13 00 14 -
1/15?} ) % 15 00 16
462, G SIT O O 55 5 SATA ODD D2R C N C4526 1|2 aowiomse SATA ODD D2R N oD @6 5
0.01UF |[10% 16V CERM 402
ODD _PWR_EN 4 CRI TI CAL 04525
- 51650616 — 95 5 SATA ODD D2R C P 1|2 eovacmre SATA ODD D2R P
ols 417 =PP3V3 SO QDD 0.01UF | [10% 16v CERM 402 oD -
96 R4590*
ssvenaTrEare | 33K
sorses | Kh 5%
== 1/ 16W
Vb5
e 2 SATA OOB Conpar at or
4 .
Not es:
«om—SMC_ O0D_ DETECT
19 [R—CDD PVR EN L e ¢ QOBD2R was OOB_TEMP, from SSD, to SMC
Note: Indicates disc presence. OOBR2D was TEMP_CTL, from SMC, to SSD
= ; __=PP3V3 SO SMC o
1 1
SATA HDD Connector (Gen3) 7 _=PP1VE SO RDRVR 4580 R4585
1K
208 e
'R4581 'R4583 2 G 116w
CRI Tl CAL 100K 49, 9K 402 402
R4599 Thew Tiew
0_ 001 M- LF M- LF L
L4500 20 2402 2402 s U4580 =
FERR- 70- OHW 4A B’%‘g ) SSD COBIVOREF 3 | o LMW331 R4A586
scr0-5
6 PPSV_SO_HDD FLT o 1y Y L2 o PP5V_S0_HDD_R 1 2 =PP5V_S0_HDD 7 R4582 \ 4 SMC SSD OOBD2R R L LANA R D 2R L a6
W RLLI e WDTH-0. G 0603 WL e WDTH0. G 3 " < N
Vet Taceay oM R AL Vatacegy o o [ SSD COBDPR FTL L 1 ,\3/\3/\/2 SSD OOBIPR R L L |, 9D 1/ 16w
PLACE_NEAR=14501. 9: 3MM ° p! M- LF
I SNS HDD P oo o1 200 176w : m
: C4501 : C4502 LSNS HDD N oD 02 200 v LE 'RA584 |1 4584
0. 1UF 0. 1UF SPRAVS_ S0 LD 7 : 100k o 1 =
NOSTUFF ; 6 o0
- — 2% — 2% ‘Ra538 SATA Redri ver o ~ S
04537 %ZH\/I %ZWV‘ 100K Internally PD ~150K 2402 %ZRM
—— 100UF PLACE NEAR-LASO0. 1:2MM | PLACE NEAR-L4S00. 2: 2 S Wite: 0xB6 Read: OXB7 1
K cerw = = Ay = '
o 1206 2402 =
PLACE_NEAR-34501. 9: 10MM ADDRL ADDO Address (RIW
e SSD_COBR2D L RA537 1 AAA2 D DL P ar =PP1V5 RDRVR
253 [TRET) CTT _—
L L 0x96/ 0x97 NO STUFF
| NosTUFF R4513* R4515*
4g_SSD_OOBIZR L L4539 1 (Y Y Y\ 2_sSD aoBeR EFTL L - - H 0x98/ 0x99 4.7k 4.7k
C4538 - FERR 220- M 0402 5% 5%
—— 100UF H L 0xB6/ 0xB7 1/16W 1/16W
Ty SYS LED ANCDE R R4531 AAAZ SYS LED ANCDE ame « " " oxB5/ 0xB Vo2 V62,
S T W a0z XB8/ 0x
| BeeeE c4531 1 a7 oL e SATARDRVR | 2C_ADDRO a
PLACE_NEAR-34501. 10: 10WM 0. 001UF SATARDRVR | 2C_ADDRL “
e 10%
- 50V
R 2 417 =PP1V5 SO RDRVR 417 =PP1V5 SO RDRVR
1 ] = 1 CA514 1C4519 e |
IR 7 a4 1R RX_QUT o ¢ 0. TUF 0. 01UF ! C4518 & C4517 Placenment Note: ,
R4510* > 2% > 29% "It is critical that these two should be near
*R4532 4. 7K oM Go5m ' to UL800 pin AML and AMB. !
5% o 0 .
0 . .
5% J4501 D2R Passi ve DeEnphasi s LW PLACE_NEAR=U4510. 16: 2MM PLACE_NEAR=U4510. 6: 2MV Lo o o o oo o o e e e e e e e e e
1/ 16W - 402,
fy g 54722- 0224 VALUE: 4.5 DB J_
402 F. ST SM NOSTUFF =
s PP5V S3 IR R 1 2 R4536 2 aovavme =
S TTNE W oD, o STO O, e e AAVAY e e v PLAGE NEAREULBOO. AML: WM
:/Acs?sg%y DOTH=0. 2Mv O C GND_VO D=TRUE
a 5 6
71° O - 9s s SATA HDD D2R C P CA536 1 ||2 avweme s SATA HDD D2R RC P CA516 1 || 2 aovacmr os | SATA HDD D2R RDRIN P 95 SATA HDD D2R RDROUT P C4518 1 || 2 SATA HDD D2R P oD e 5
1 C4532 O O 5.0PF 0201 [ +-01pF G 25v 0.01UF | [ 1o% 16v cerw 402 0. 010F | 10w 1ov o o2
L0 1UF 210 o2 T
T, 1115 o2 95 ¢ SATA HDD D2R C N 4535 1 ||2 aeweme 95 SATA HDD D2R RC N C4515 1 || 2 o5 | SATA HDD D2R RDRIN N 95 SATA HDD DZR RDROUT N CA517 1|2 SATA HDD D2R N oo 16 0
2 XIR CERM 13 14 5. 0PF 0201 | | +-0.1FF G 25V] 0.01UF | [ 10% 16v cerw 402 0.01UF | [ 10% 16v cerv 402
402 15 0 O 16 PLACE_NEAR=U1800. AVB: 5MVI
O O = R4535 2 o va eTRE ol G\D_Val D=TRUE
= . CDVOD FE2 D T GOVOD g 8.1 NN T sow o
> A0 VAD i 00 2: aovon g Vb
0 O u4510
R4534 2 covacme PS8521A
£ 51650687 L M arz VVVoozww o] TN PLACE_ NEAR-UA510. 12: 5MM
- CRTICAL  ~ 1IAINP aovap aovap A OUTA 15 GOV BETRUE
o5 ¢ SATA HDD R2D N 4534 1|2 aowome os SATA HDD R2D RC N GAS1L 1 || 2 @0v@> ™ .| SATA HDD RPD RDROUT N 2]AINN aovap  aovao A OUTN 14 95 SATA HDD RPD RDRIN N A513 1|2 SATA HDD R2D C N f
sen By
15PF 11 5% 25V NPO 201 0.01UF | [ 10% 16v Cerv 402 - - - - 0.01UF | [ 10% 16v cerv a0z
1B QUTN aovap  aovao B_I NN 12
95 6 SATA HDD R2D P 4533 1|2 aovasme 95 SATA HDD R2D RC P CA510 1 || 2 @aovacmee o5 | SATA HDD R2D RDROUT P 5 [B OUTP awvab @NDVOI D B | NA_1L 95 SATA HDD R2D RDRIN P 4512 1 | |2 SATA HDD R2D C P 1
)\ )\ @ 6 95
15PF 11 5% 25V NPO 201 0.0IUF | [ 1% 16v cerw 402 - - 0.0IUF | [ 10% 16v cerw a0z
23 16 [T SATARDRVR EN 7 |EN REXT| 20 SATARDRVR REXT PLACE_NEAR=U4510. 11: 5MV
R4533 2 aovavme GOV D TRUE
1.2 VYV orimw w wo o1 [Ty SATARDRVR | 2C ADDRO 8 [B PREO/ 1 2C_ADDRO A _PREL/SCL_CTL[ *® =SATARDRVR |2C SCL am
o D SATARDRVR | 2C ADDR1 9 | APREO/ | 2C_ADDRL B_PRE1/ SDA CTL| 17 =SATARDRVR | 2C SDA D
= o |
. . SATARDRVR | 2C EN L 10 r = =
R2D Passive DeEnphasis | 2C_EN* ‘4512 SYNCHI\TALETER—J31 YONAS SYNC DATE=11/ 17/ 201]]
VALUE: 3.0 DB SATARDRVR TEST 18 |TEST .
s oD THRM 3. 74K SATA Redriver/Conn, IR SIL
~—~_PAD b
i
'RA511 MBI 5 d} Appl e I nc. 051-9585 | D
59
1iow 33850907 i) 3.0.0
, 402 CRI TI CAL = 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 45 OF 132

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 41 OF 105

8 I 6 ) 4 3 2 1




USB Por

t Power

Switch

USB Port A (Front

Port)

CRI TI CAL
04600 CRI TI CAL
L4605
Tpsziﬁlm FERR 120- CHW 3A
; _=PP5V_S3 USB 2fiNoO ouT1 PP5V S3 USB A [LIM o 1 Y Y Lz PP5V_S3 USB A F
3 = 5 | [ M N LI NE_WDTH=0. 2 nm M N_LI NE_W DTH=0. 5 nm
IN_1 T2 M N_NECK_W DTH=0. 2 mm 0603 M N_NECK_W DTH=0. 2 mm
| VOLTAGE=5V C4605 * VOLTAGE=5V
23 USB EXTB OC L 104FAULT1* ILIMZ_USB ILIM PP5V S3 USB B LI M a 0. 0LUF
2 USB EXTA CC L eqFAULT2* M N-REGKCW BTHEO. 5 20% ORI TI CAL ORI TI CAL
st N VOLTAGESV. ot 2 L4600 J4600
90- OHV 100MA USB- 3. 0- J30
7a =USB PWR EN [ S |En2 THRM = S F- RT-TH
CRI TI CAL G\ PAD R4600" s USB EXTA MUXED N 4 s
C4695 4617 L 1lo
1 1 o — VBUS
C4690 4691 96 L 23. 2K 10UF —— 10UF —— — 0sUSB_EXTA MUXED F_N 2
R 1/ 16W 0% 2096 OD-
00% fraais 83V 5 sV |, os USB EXTA MUXED P EN A Y Lz 0sUSB EXTA MUXED F P Ell
ANT 402, 603 603 4
CASE- B2- SML 5 OG\D
2| 5| 3| 4] 95 o USB3 EXTA RX F N OSTDA_SSRX-
J_ SRR s s USB3 EXTA RX F P 6 | Qeron ssrxe
= MBS USB3 EXTA TX F N ; oD iy
Current limt per port (R4600): 2.18A min / 2.63A max o oo o [OSTDA_SSTX-
o5 6| USB3_EXTA TX F P OSTDA SSTX+
D4600 10
= RCLAMP0O582 11
SLP1210N6
CRITTCAL 12
13
24 1 | st ELD
15
GN\D_VO D=TRUE 16
CRI TI CAL 17
L4610 18
80CHW 25% 100MA
0504
L2 =
Mbj o SMC Debug Mux o e o USBS EXTA RX N dorn s
05 18 6 USB3 EXTA RX P L Y Y 2
L1
; _=PP3V42 G3H SMCUSBMUX =
MO YES
MO YES 'R4650
C4650 * 10K
0. 1UF —— 5%
BT v e
cERM 2 , 402
45 45 [Ty SMC DEBUGPRT RX L 402 s |we vl o
45 a5 (OOT)—SMC_DEBUGPRT TX L 2 Im w4650 Y-
Pl 3USB102ZLE
D_VO D=TRUE
95 18 USB EXTA P 7 CRlTTlNCAL G\lf%ﬂw
B _EXTA_N 5
95 10 (Ery—USE MOIO. YES L4620
80CHW 25% 100MA
- SEL| 10 SMC DEBUGPRT EN L
¢ 8OF Yani K @D VO D=T! 0504
D SEL=0 Choose SMC 4620 L2
SEL=1 Choose USB 0. 1UF
Sl GNAL_MODEL=MD O_MJX 05 10 6 [gy—USB3 EXTA TX N 1|2 95 sUSB3 EXTA TX C N 4 Y Y 3
A 4621 _—
= AT NN
= USB3 EXTA TX P 1| |2 _os sUSB3 EXTA TX C P : 2
MOJO NO 95 18 & [TR)—=B3 il L
R4651 10% 6.3V
0 SR 301
1 /vv\/? GND_VO D=TRUE - « < ©
3 Tow MUQ NO
M R4652
0
1 2 CRI TI CAL
o D4610
a0z ESD3V3U4ULC- | P4292CZ10 g _2
PGTSLP91- XSON- O
O ©o|~|ofo

ISYNC MASTER=J31 LI NDA
TTILE

SYNC _DATE=09/ 21/ 2011}
——

Ext er na

A USB3 Connect or

Cf} Appl e I nc.
®

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

051-9585 | D
3.0.0

46 OF 132
42 OF 105

2

1




a2z

95 18 6 [T USB3 EXTB TX N
il

95 18 & [T USB3 EXTB TX P

PP5V _S3 USB B ILIM

USB Port

CRI Tl CAL

L4705
FERR- 120- OHV 3A

B (Back Port)

PP5V_S3_USB B F

M N_LINE_W DTH=0. 5
N_NECK_W DTH=0. 2
VOLTAGE=5V

m
nm

20% CRI Tl CAL CRI Tl CAL
% ot 00 J4790
ars USB'; 3RT OT-HJ 30
55 5GBS USB EXTB MUX N 4 3 -
o 9sUSB_EXTB F N 21lop
55 25CE> USB_EXTB MUX_P kS Y 2 9sUSB EXTB F_P 31 oo
4
OGND
2l 5| 3 4 95 6 USB3 EXTB RX F N ) OSTDA_SSRX-
g 0[g 7 9s 6 USB3_EXTB RX F P 6 OSTDA SSRX+
SIVBLES ’ OGND_DRAI N
1leno 95 6 USB3 EXTB TX F N 8 | 5STDA SSTX-
95 6 USB3 EXTB TX F P 9 OSTDA_SSTX+
D4700 10
= RCLAMP0582 11
SLP1210N6
CRITTCAL 12
13
14
5] |SHED
GND_VOl D=TRUE 16
CRI TI CAL 17
L4710 18

95 18 6 (OOT} USB3 EXTB RX

80CHMWM 25% 100MVA
0504

N 4

p 1

95 18 6 (OOT} USB3_EXTB RX

_|| 3
L1

GN\D_VO D=TRUE

CRI TI CAL
L4720
80CHW 25% 100MA
GN\D_VQ D=TRUE o0t
C4720 L2
0. 1UF
1|2 95 sUSB3 EXTB TX C N 4 Y Y Lls
4721 -
gy oalr A
1|2 95 6USB3 EXTB TX C P ’ 2
11 L1
10% 6. 3v
X5R 201

GN\D_VO D=TRUE

CRI Tl CAL

D4710

ESD3V3UAULC- | P4292cz10 & 8
PGTSLP91- XSON- COVBO

NOTE: Swapped pin4 and 5, pin6é and 7 for |ayout.

SYNC _DATE=08/ 04/ 2011}
———

ISYNC MASTER=J30_ M.B
TTILE

Ext er na

B USB3 Connect or

Cf} Appl e I nc.
®

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

051-9585 | D
3.0.0

47 OF 132
43 OF 105

2

1




a1 7=PP5V_S3 IR .

| R SUPPORT

o 6
D> O FRERENT AL_PA| R-USBZ_TPAD

o s
D O FFERENTT AL_PAT REUSBZ_TPAD

P1.

\_5_/

P1.
P1.
P1.
P1.
P1.

P1.

K
u4800
CY7C63803- LQXC
&
0/ D+ PO.
1/ D PO.
2/ VREG | NTO/ PO.
3/ SSEL I NT1/ PO.
4/ SCLK I NT2/ PO.
5/ sSMos| TI 0/ PO.
6/ SM SO TI O1/ PO.
R
THRML
PAD VSs

L]

E—xNC
E—xNC
E—xNC
B
F—xNC
F—XNC Rig0
2 45 | R RX QUT RC 2 IR RX OUT Yan LS
F—xNC 176w
it

SYNC _DATE=04/27/ 2010

ISYNC MASTER=K18 M.B
TTILE

Front Fl ex Support

d} Appl e | nc. 051- 9585 | D
S 3.0.0

NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
P RI ETARY PROPERTY_OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 48 OF 132
11 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 44 O: 105

2

1




U4900
LMAFSXAH5BB
89 47 16 6 LPC AD<0> 813 || PCOADO (1 &2 AINOOLE2 g SNC ADCD qam
I o S e O — - — - W le /21> Al NO1| EL @=—SMC_ADCL am
89 47 16 s@m—“i LPCOAD2 OM T_TABLE Al NO2| _F2 @=—SMC_ADC2 Ve Kl
89 47 16 6 LPC AD<3> i1 || PCOAD3 AINO3LFL g SNC ADC3 am
9 24 [T LPC CLK33M SMC - H12 || PCOCLK Al No4| B3 - SMC_ADCA Yenu R
50 47 16 5 [Ty—LPC FRAME L - D12+L PCOFRANE* Al NO5| A3 @=—SMC_ADCS Ve Kl
24 SMC LRESET L - C13LPCORESET* Al NOG| B4 =—SMC_ADCE e Kl
47 16 6 LPC SERI H13 || PCOSERI RQ Al NO7[ A4 - SMC_ADC7 Yenuu R
a7 17 6 (OOT}—PM CLKRUN L (o) - GL1~L PCOCLKRUN* Al NOB| BS @=—SMC_ADCB Van Ko
a7 17 o [IEy—LPC PURDVN L - F134| PCOPD* Al NO9| A5 ©=_SVC _ADCO am
- =
19 SMC RUNTI ME SCI L - F12J)| PCOSCl * Al N10|_B8 - SMC_ADC10 NC FOR STAGK BRD ¢ 46
15 (OOT}—SMC VAKE SCI_L - 812 |pKs AlNLL| A6 @=—SMC ADCLL NG o= STAGK 88D () 46
Al N12| St @=—SNC_ADC12 am
99 4@y SMBUS SMC 0 SO_SCL =) =510 200SCL Al NL3| <2 @=—SVC ADCL3 am
99 @y SMBUS SMC O SO SDA (0 gy D13 11 2C0SDA AINLA| BL gy SMC ADCL4 Ve Kl
99 40 (@ SMBUS SMC 1 SO SCL @ o=l 2C1SCL Al N15| B2 @=—SMC_ADC15 am
99 40(@)—SMBUS SMC 1 SO SDA @ =21 2C1SDA Al N16| @ @=—SNC_ADC16 NG EGR STAGK B0 (T 40
90 45 oy SMBUS SMC 2 S3 SCL (D gy M lI20C2SCL AINL7| & = SNC ADCL7 NG FOR STACK BFD (TRTY 46
99 48 s@%w_“_wl 2C2SDA Al N18[ HL @=—SNC ADCL8 NG FOR STACK BFD (TRTY 46
09 40 @y SMBUS SMC 3 SCL =) o= ° ]l 2C35CL Al N19| 2 @=—SNC_ADC19 N FoR STAGK 8RD () 46
99 48 SMBUS SMC 3 SDA X8 || 2C3SDA Al N20|_B7 @=—SMC ADC20 NG EGR STAGK B0 (T 40
10y SMBUS SMC 4 ASF SCL NC FOR ENG PG N7 || 2C4SCL Al N21| A7 @=—SMC ADC21 NC FOR STACK BRD P
P 4_ASE_SDA 12 P M _{| 2C4SDA Al N22| B8 @=—SNC_ADC22 NC EGR STAGK BRD 16
99 48 6, SMBUS SMC 5 G3 SCL M || 205SCL Al N23| 48 @=—SVC ADC23 12y R e PG (T 0
99 48 6, SMBUS SMC 5 G3 SDA N\ || 2C5SDA
D o — hand 0- |_x2 Py L 10 45 69 93
52 SMC FAN O CTL - i1 |pVB/ FANOPWD Co+| Kt @=—S\MC VGO O CPU DI V2 P
52 SMC FAN O TACH - L13 [PM7/ FANOTACHO cl-| L2 @=—SVC S5 PWRGD VIN .
52 (OM}—SMC FAN 1 CTL - ci1 [PK6/ FANOPWWL PC5/ CL+| L1 g SPI_DESCRI PTOR OVERRI DE L oD
52 SMC FAN 1 TACH - A2 IpK7/ FANOTACHL ~ T3CCP1/ PJ5/ C2- | S5 @=—CPU CATERR L Y w0 2
45 QOT}—SMC MPM6_LED PUR NG EOR STACK ErTgyy S |PN2/ FANOPVWR T3CCPO/ P34/ C2+| B @=CPU THRMIRI P 3V3 am
o QSMC MPMVE LED CHG  wcrosmccomg, D10 [PN3/ FANOTACH2
SSI 0CLK/ PA2| M2 o SMC PM @2 EN oD e 7
sa MC_SYS KBDLED - L11 [PN4/ FANOPWB SSI OFSS/ PA3| 12 W PVRGD oD v
a6 SMC T25 EN L - M2 IPNS/ FANOTACH3 SSI ORX/ PA4| L4 wp—SMC_DELAYED PVWRGD ooy 3 40 92
15y SYS TOM ONEW RE N1 1PNG/ FANOPWWH SSI 0TX/ PA5| N wpSMC_PROCHOT oo
o SYS ONEW RE M1 |pN7/ FANOTACHA
40 y—HLSI DE_| SENSE OC - 34 |PH2/ FANOPWG ULRX/ BO| F11___ o, SMC DEBUGPRT RX L am «e
41 o [TRy—SMC ODD DETECT () - 32 |PH3/ FANOTACHS ULTX/ PB1| ElL wpSMC DEBUGPRT TX L oo 2 4
TOCCPO/ PB6|_F4 - SVC SYS LED oD
1B CPU PECI R P—— S IPECI ORX TOCCP1/ PB7[_F2 wpSMC_GEX THROTTLE L D o>
15 @OT}—SMC PECI L - % |PECI 0TX
SSI 1RX/ PFO|_M @=_SP_SVC M SO NC FoR STAGK BRD P
o4 40 o [F¥y—SMC BI L BUTTON L - M3 |PPO/ | RQL16 SSI 1TX/ PF1|_ N T. SPI_SMC MOSI NC EaR STAGK BRD PP, 40
6 MC DP_HPD L - L12 IppP1/1 RQL17 SSI 1CLK/ PF2| L10 Pl K e E BRD a6
w© SMC PME S4 WAKE L ; M 1pP2/ 1 RQL18 SSI 1FSS/PF3| K10 g SPI SMC CS L NC EaR STAGK BRD fEPIT, 40
46 [TR)—SMC PME S4 DARK L 22 |PP3/1 RQL19 PF4| Lo =S5 PVRSD s
74 a0 (QOT}—SMC S4 WAKESRC EN - 313 |PP4/ | RQL20 PF5[ ko PM \4 17 23 92
NCx2{PP5/ | RQL21
NC FCR ENG PKG NCx2{PP6/ | RQL22 WIOCCPO/ PGA|_K7. - SMC DEBUGPRT EN L oo «2
64 53 46 m_SNC LID - K6 |PP7/ | RQL23 WIOCCP1/ PG| L7 @=—SMC_GFX OVERTEMP Ven RGO
45 (OT}—ENET_ASE _GPI O (0 - > [PQD/ | RQL24 WI2CCPO/ PHO| K2 @=ALL_SYS PVRGD My 2 74 89 92
55 SMB INT L - E4 |PQL/ | RQL25 WI2CCP1/ PHL[ K4 ap—SMC_THRVIRI P o
64 46 SMC BC ACOK. - s P2/ | RQL26
15 [Ty G3_PONERON L ; s IPQB/ | RQL27 WF3CCPO/ PHA| 33 - PM PVRBTN L oD v 2
74 26 17 5 [Ty—PM SLP S3 L - N |pQu/ | RQL28 WI3CCP1/ PHS| H wpPM SYSRST L oD ¢ 17 2
7432 26 17 (TR)—EM SLP S4 L - X5 _PQs/ | RQL29 WF4CCPO/ PHE |8 —p VEM EVENT L (o) > 77 20 4
74 17 PM SLP. L - M_IPQ6/ | RQL30 WIACCPL/ PH7| &4 gy SMC ADAPTER EN Q) 27 46 74
53 46 6 [TR)—SMC ONOFF L - L6 1PQ7/ 1 RQL31
T1CCPO/ PJO| - SMC OOB1 RX L NC FOR ENG PKG @Y 46
47 45 o IR—SME RX L - L2 JUORX T1CCP1/ PJ1| B9 - SMC OOBL TX L oo
4740 0 @OT}—SMC TX L - M _UoTX T20CPO/ PI2| 29 g IRRXQUT RC ~~~ wcrmewec 6
ToccPl/ PI3Lce & BDV BKL PV N FOR NG eGP 46
13 [USBODM
&gusaou: WISCOPL/ PVB| H10___g, SVC BATLONL oo @0 7

NOTE:

SMS Interrupt can be active high or |ow, renane net accordingly.

If SMS interrupt is not used, pull up to SMCrail.
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0 0 15 45 _SMC_ADC23 — _SMC _CPUMEM | SENSE R L 2 SMC CPUMEM | SENSE 103 NO STUFF R5022 1/ Tow
5% 5% = WAKE_BASE=TRUE o, 0 Vios"
frie e 4+ _ENET_ASF GPI O — NC ENET ASF GPI O 1/ 20w = D> SPI_SMC MOSI 1 2 SPI_MB MOSI o 7 e
603 , 2 603 = MAKE_BASE=TRUE 201 5% PLACE_NEAR=U6100. 5: 1MM
SI LK_PART=PWR_BTN SI LK_PART=PVWR_BTN 4s _SMC MPMB_LED PWR — NC SMC MPMB_LED PWR SMC_PACKAGE: PROD 1/ 16W R5023 NO STUFF
PLACE_SI DESBOTTOM PLACE_S| DE=TOP —— NAKE_BASE=TRUE - SPl SMC CLK NE[)ZF N N SPl MLB CLK
45 _SMC_MPMB_LED CHG — o Sw wes LED G o D MWVVW@“ o
= 10 SMC SO L —  S\MC WAKE SOl L s NO STUFF R5024 Ve
T VAKE BASETRGE 40 45 oom}—CPU THRMIRLP 3V3 SPI_SMC CS L AR 2 20z SPI_MB CS L
45 _SMC T25_EN L — NC SMC T25 EN L s D PLACE NEAR=UST00. 1. TNV oD 7 =
—— WAKE_BASESTRUE %
45 _SYS TDM ONEW RE — NC SYS TDM ONEW RE 3 R5058 M- LF
) ) = WAKE_BASE-TRUE 6058 3. 3K o
SMC Crystal Circuit 45 _SMC OOB1 RX L —_SVC SSD OOBDZR L ” 1 puTHRMREP B L L 2 PM THRMIRI P_L am o 15 % o2 a6 5 7 _=PP3V3 S5 SMC
—— MAKE_BASE=TRUE MVBT3904LP- 7
-_| = DFN1006- 3 %
SMC USB Clock require 12 M. 45 _SMC OOBI TX L —  SMC SSD COBR2D L - T, 150w
= NAKE_BASE=TRUE zhl/)Fl
o5 40 _=CHGR ACOK —  SMC BC ACK 15 16 64
~—— MAKE_BASE=TRUE
F L R5070 10K
45 _HI S| DE | SENSE_OC — I\CH\SIII | SENSE_oC 53 46 45 6 _SMC_ONCFI R5072 ToK AN Ao
EREry SMBUS SMC 4 ASE SCL — M ons - v - AT T EEAAA S R
2. 49K —— NC SMBUS SMC 4 ASF _SCL LID 1 2
45 _SMC_XTAL 1 2 SMC XTAL_R ‘5 == TAKE BASE-TRUE o e X L R5073 1ok VWV
1% 45 _SMBUS SMC 4 ASF SDA — NC SMBUS SMC 4 ASF SDA ar s e NN oo
e e SCML2 Eng Pkg Support oo SERCL S TS
201 Y5010 4 _BDV_BKL PWM — NC BDV BKL_PWM g g pp 45 42 _SMC_DEBUGPRT TX L R5075 10K , % uzow W 201
W 30PPh — MKE_BASE-TRIE Eng Package requires 1.2V ON SMC_ADC23 pin. SMC DEBUGPRT RX L R5076 100K LV, T wmw W
SMC EXTAL 12. OOOM]—'ZI' 3?PPM 10PF 45 _SMC PME S4 DARK L —— SDCONN_STATE CHANGE SMC 24 30 — 45 42 T R5077 10K 1 /\N\/z 5% 1/ 20W 3 o1 Y
45 NAKE BASE=TRUE 47 45 6
1T RSZ% 45 __PP1V2 S5 SMC VDDC 47 45 6 _SMC_TDO R5078 10K 1m2 5% 120w M 201
NC 1 PM CLK32K SUSCLK R 1 2 SMC CLK32K s 47 455 _SMC TDI R5079 10K i , 5% 120w W 201
1 C5010 CRITI CAL 1 5011 o PLACE_REAR=ULS00. NG SWRY Va3, ¥ oD R5099 i7 a5 5 _SMC TCK R5080 10K 1m2 % _wsow Wzt
— l;hgw 0 o4 a5 5 _SMC BIL BUTTON L RB081 10K 3 \np/z o0 20W W 2
2 2w Tiew 64 a6 45 _SMC_BC ACOK RE087 470K 1 \AA2 1ZowW W 2oL
402 5 02" 45 _SMC S5 _PWRGD VIN R5092 100K AAAZ S zow M 201
? 46 45 __SMC_ADC23 SNC._PACKAGE: ENG C R Ve T T—
J_ 46 7 __=PPVCCI O SO _SMC 45 20 27 _MEM EVENT L R5014 10K 1 2
= N CPU THRVIRLP 33 R5017 100K . mz T oW W o1
5% 1/ 20W M 201
'R5097 .
IOOK Not es:
S t SI LED O . t J/ ow OCBD2R was OOB_TEMP, from SSD, to SMC
ystem ( eep) rcul L 47 ¢ _SMC_ROVBOOT OOBR2D was TEMP_CTL, from SMC, to SSD
, _=PP5V_S3 SYSLED a5 SMC_VCO O CPU DI V2 1IszOBB
5%
S4 HPD SMC Wake Source R5096 o
1 1 , %01
RSOSs;% 2R&;5030 oK 74 a5 17 _SMC_ADAPTER EN R5085 10K 1 AAN2
—PP3V3 S4 SMC 1hew 5% 1/ 20W MF 201
T 116w Thew L6 16 45 _SMC_THRMIRI P R5086 10K _1Anp 2
1 Mage [ ], 74 15 _SMC_S4 WAKESRC EN R5090 100K s \AA> &% 20w W i g
R5020 = SMC_DELAYED PWRGD R5091 100K p S% izow w201
100K SYS LED ILIM = 92 45 35 NN 0w Eomm—
7% 74 45 _SNC PM G2 EN R5093 100K 1 A\AAZ © oW w20
1/ 20w 5% 1/ 20W M 201
220 SYS LED L VDIV .
SV DP HPD L BATLOW | sol ati on =
oD -
6020 1
SSMBK15AMFVAPE R?0437ﬁ CRI TI CAL 32 6 _PP3V3_W AN
VESM T ° ° ¢ ; __=PP3V3 S5 SNCBATLOW =PP3V3 SUS SMC 7
S o o [ & |0k w5526 WEL EVENT L RBO089 10K s AAA 2
2 Ly 54 040 z
= SOT-563 SSMBK15AMFVAPE
. =PP3V3 S4 SMC 76 SvS LED L {H _@ R5040* VEsu
100K Tl
. — @ 50 CRITI CAL SYNC MASTER=J31 YONAS 'SYNC DATE=01/ 19/ 201
o7 00 [TRH—DP A EXT HPD 1 R5082 QL v 20w (3
= 100K 201
o sl ¢ 2 ) SMC Support
, 561 1 2 B 74 45 [THy—SMC BATLOW L SR J» PM BATLOW L oo 051-9585 D
= = -
s [ =PSCC WAKE L — SMC_PME S4 WAKE L oo - Appl e Inc.
= MARKE_BASE=TRUE L R5041 Internal 20K pul | -up on ® 3.0.0
% [y =BT VAKE L = 15 [>—SMC SYS LED SYS LED ANCDE oD s Lo PMBATLONL in PCH NOTI CE OF PROPRI ETARY PROPERTY:
5% NOSTUFF PRBRI ETARY | PROPERY ONERRPLE | Ne, S THE
1/ 16W THE POSESSOR AGREES TO THE FOLLOW NG
M os | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 50 OF 132
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED 46 G: 105
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LPC+SPI

Connect or

CRI TI CAL
LPCPLUS_CONN: YES
J5100

55909- 0374
M ST-SM

Yany EZEY

6 16 45 89 96

6 16 45 89 96

7 _=PP3V3_S5_LPCPLUS By
; _=PP5V_SO LPCPLUS ~
460 <= LPC CLK33M LPCPLUS
o=
9 89 45 16 6 gy LPC AD<0> sl o o LPC AD<2>
96 59 45 16 6 (Py—LPC AD<1> sl ol LPC AD<3>
7 OC 8
75 y—SPL_ALT MCSI - ol 5 o - SPI ROM USE_M_B
76 @Om—SPL_ALT M SO - ul 5 o2 - SPI_ALT CLK
%6 59 45 16 6 [TRy—LPC_FRAME L - 13] 5 o - SPI_ALT CS L
45 17 0 GoOT}—EM CLKRUN L - 15l 5 o8 LPC SERI RQ
46 a5 6 SMC TVB - 7l 5 o - LPC PWRDWN L
246 LPCPLUS RESET L - 19] 5 o2 - svC TD
- -
w456 SMC TDO ool le SMC TCK
TP_SMC TRST L - 2l 5 o2 - SMC RESET L
- -
TP_SMC MDL - ] 5 o2 - SMC_ROVBOOT
L -
46 45 6 [TRY—SMC TX L - 27l 5 o2 - SMC RX L
2100 30 - LPCPLUS GPI O
-
33\ 34
N4
516S0573

SPI Bus Series Term nati on

SPL_ALT M SO 6 a7
SPI_ALT MOSI 6 a7
SPI_ALT CLK 6 a7
SPI_ALT CS L 6 a7
LpcrLus r ves LPcPLUS R YES LPcPLUS R YES LPcPLUS R YES
1 1 1 1
R5128 R5127 R5126 R5125 PLACE NEAR-J5100. 14: 5mm
0 47 47 47 PLACE_NEAR=J5100. 12: 5nm
5% 5% 5% 5% PLACE _NEAR=J5100. 9: 5nm
1/ 16W 1/ 16W 1/ 16W 1/ 16W PLACE_NEAR=J5100. 11: 5nm
M- LF NE-LF NE-LF NE-LF
, 402 , 402 , 402 , 402
PLACE_NEAR=U1800. AV3: 5nm R5110 R5120
1 47
1o [ SPL_CSO R L AR 2 s SPI CSO L N > SPl MBGCSL oD s 5
5% 5% PLACE_NEAR=R5125. 2: 5rmm
1/ 16W 1/ 16W
- M- LF M- LF
PLACE_NEAR=U1800. BA2: 5mm R51]é11 s RSAJ%21 n03
15 M—SPL_OLK R 1 2 9 SPI_CLK i 2 SPI_MB CLK oo #5 56
5% 5% PLACE_NEAR=R5126. 2: 5rmm
1/16W 1/16W -
= ME-LF VL
PLACE_NEAR=U1800. AY1: 5mm R51112 os R541722 hos
1 @ SPL_MOSI R LA 2 o6 SPI_MDSI . > SPl_MB MBI oD = 5
5% 5% PLACE_NEAR=R5127. 2: 5rmm
1/ 16W 1/ 16W -
M= LF M- LF
fos R51Jé23 o5
o o SPL_M S0 1 2 SPI_MB M SO a5
5% PLACE_NEAR=U6100. 2: 5rmm
1/16W

MF- LF
402

SYNC _DATE=05/ 26/ 2011}
—

ISYNC MASTER=J5_M.B
TTILE

LPC+SPI Debug Connect or

d} Appl e I nc.
®

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

051-9585 | D
3.0.0
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5

4

2

PCH SMBus

" on

a8 7 =PP3V3 SO _SMBUS PCH

Connecti ons

sSMC " o"

7 =PP3V3 SO0 _SMBUS SMC 0 SO

SMBus Connecti ons

sSMC " 5"

G3H SMBUS SMC 5

SMBus Connecti ons

- 1 1 1 1 1 1
Pant her Poi nt R5200 R5201 SO DI MM " A" sve R5250 R5251 GPU Tenp (Ext) sMe R5280 R5281 Battery Charger
) . . . )
U1800 wgiﬁ 3‘7:1&? (Wite: UxJAOQOF?ead' oxAL) 14900 wgiﬁ ’Jirls\év EMC1414- A US550 w4900 mé"fv% isw 15L6258 - U7000
( MASTER) 05, , 462 : : ( MASTER) 465, , 462 (Wite: 0x98 Read: 0x99) ( MASTER) itz , , o2 (Wite: 0x12 Read: 0x13)
o6 16 SMBUS PCH CLK — =12C SODIMVA sCL 2 SMB 0 SO CLK —% SMBUS SMC 0 SO SCL — =12C GPUTHMVBNS SCL I SMB 5 ALK —  SMBUS SMC 5 G3 SCL — =SMBUS CHGR SCL o
MAKE_BASE=TRUE - = MAKE_BASE=TRUE _— = MAKE_BASE=TRUE _—
o6 16 SMBUS PCH DATA — _=12C SCDI MVA SDA 2 SMB 0 SO DATA —% SMBUS SMC 0 SO SDA — =12C GPUTHVBNS SDA 5 SMB 5 _DATA —  SMBUS SMC 5 G3 SDA — =SMBUS CHGR SDA o
MAKE_BASE=TRUE - = MAKE_BASE=TRUE _— = MAKE_BASE=TRUE _—
J L J L J L
VRef DACs SO DI W " B" GPU Tenp (Int) Battery
33100
u3300 ) KEPLER UB000 16955
: AL H
(Wite: 0x98 Read: 0x99) (Wite: OxA4 Read: OXAS) (Wite: 0x82 Read: 0x83) Battery (See Tabl e)
s1 =1 2C VREFDACS SCL — — =12C SODiMVB SCL . — GPU SMB CLK R " Battery Manager - (Wite: 0x16 Read: Ox17) - =SMBUS BATT SCL o
— — — Battery LED Driver - (Wite: Ox36 Read: 0x37) —
31 =| 2C VREFDACS SDA = = =1 2C SODI MVvB_SDA 20 — GPU _SMB DAT R 82 Battery Tenp - (Wite: 0x92 Read: 0x93) — =SMBUS BATT SDA 64
J L L L
Margi n Control
3301 SMC " 3" SMBus Connecti ons
(Wite: 0x30 Read: 0x31)
31 =1 2C PCA9557D SCL — ; =PP3V3 S3 SMBUS SMC 3
31 =| 2C PCA9557D SDA p—
) R5290"| |'R5291
SMC . 7K§ A, Sensor ADC A
50 5%
. u4900 1/ 16W 1/16W Us5930
SATA Redri ver LED BACKLI GHT - !
w701 (MASTER) Yass, [ ], et (Wite: 0x10 Read: Ox11)
) u4510 (WRITE: 0x58 READ: 0x59) SMB 3 CLK —38 SMBUS SMC 3 SCL — =12C SMC ADCS SCL 108
(Wite: 0xB6 Read: 0xB7) = MAKE_BASE=TRUE _—
: DATA —22 DA — =12 Al DA
o1 _=sammorom 126 s = — iceiisa w SMC "2" SMBus Connections e =CaRREs S =—=12C S AKS S
o1 _=SATARDRVR 1 2C SO _ _ 12 BKL 1 SDA w0 NOTE: SMC RMT bus remmins powered and may be active in S3 state J L
T T ; =PP3V3 S3 SMBUS SMC 2 S3
XDP Connect ors M ke EE ;
y SMC R6270°]  [R5271 Trackpad T29 SMBus Connections
32500 & J2550 U880 ) %
w4900 1716w Tiew 35800
MASTER) ite: 0x72 :ox7 2 !
( ) (Wite: 0x72 Read: 0x73) ( MASTER) M:45§2 Z%zLF (Wite: 0x90 Read: 0x91) » =PP3V3 S0 T2912C
25 =SMBUS XDP_SCL — — =12C MKEY saL o
= = SMB 2 S3 CLK — SMBUS SMC 2 S3 SCL — =12C TPAD SCL 5
22 =SMBUS XDP_SDA — —_=12C MKEY SDA o SMB 2 S3_DATA — "SB s 2 s3 soa — =i2c TRAD DA U
. . ke saoeTRE = > T29 IC R5230 R5231 T29 Port A MU
J SDRVI 2C. SB J | L " 5% 5%
1R5236 U3600 asw asw J9330
SDRVI 2C: SBl 2% DP SDRV "A" 33401 ( MASTER) 402, 402 (Wite: 0x26 Read: 0x27)
R5237 oow ALS o6 33 1 2C TBT SCL —  =12C TBTAMCU SCL o
53’ v w9310 (Wite: 0x72 Read: 0x73) MAKE_BASE=TRUE —
1/ 20W 2 (Wite: 0x94 Read: 0x95) Lid Angle Detect 98 33 | 2C TBT SDA — =12C TBTAMCU SDA 87
MAKE_BASE=TRUE -
201, 12C DPSDRVA SCL —  =12C DPSDRVA SCL (wite: 0x32 Read: 0x33) _
e BASe-TRE = e — si2c As saL i ! | L
| 2C DPSDRVA SDA — =12C DPSDRVA SDA -
“ MAKE_BASE=TRUE — e — =I12C ALS SDA 32 Smé;;ﬁl SDRVI 2C: MCU
L | o 'R5235
25 40 o Sy A
g 50w
. . i 201, w9310
PCH "SM.i nk 0" Connecti ons Di gital SV5 2201 (Wite: 0x04 Read: 0x95)
(LIS331DLH 15920 45 | 2C DPSDRVA SCL —  =12C DPSDRVA SCL .
s 7 =PP3V3 SO SMBUS PCH (Wite: 0x30 Read: 0x31) MAKE_BASE=TRUE —
| 2C _DPSDRVA SDA — =1 2C DPSDRVA SDA
— _=12C SMC SMB saL - Lo pshia 5 = C DPS| S i a7
=1 2C SMC SVS SDA L
S— — 55
i R5210* 'R5211 —
Pant her Poi nt 5 B 8 3K .
U1800 :/Flg{zo Elrls\év
( MASTER) 402, , 402
SM._PCH 0 OLK :
%0 1 AKEPASESTRE SMC "1" SMBus Connecti ons
SM._PCH 0 DATA
o 1e MAKE_BASE=TRUE
] ; =PP3V3 SO SMBUS SMC 1 SO
1 1
PCH "SM.i nk 1" Connecti ons S pEs e PV Temp
w4900 1 1§§ZS ’Jirlﬁ\év EMC1414- A© US570
( MASTER) 402, 5402 (Wite: 0x98 Read: 0x99)
=PP3V3 SO SMBUS PCH
wr SMB 1_SO_CLK —42 SMBUS SMC 1 SO_SCL — =1 2C CPUTHVBNS SCL 51
= MAKE_BASE=TRUE -
NO STUFF NO STUFF SMB 1 SO_DATA —2 MC 1 SO_SDA —  =12C CPUTHVBENS SDA 51
—— MAKE_BASE=TI —
Pant her Poi nt R5220° 'R5221 1 L
8. 2K 8. 2K R5223 |
S0 5%
u1800 :ﬂ/zlsw :ﬂ/zlsw 59/11
IoF i
(Wite: 0x88 Read: 0x89) 402 402 1716w SYNC_MASTER=K18 M.B SYNC_DATE=04/ 27/ 2010
SM._PCH 1 LK 1L Yios” T29 Tenp | STSHIEE
% 1 AKEPASESTRE EMC1412- A US520 SMBus Connecti ons
9 16 SML_PCH 1 DATA IAAAZ (Wite: 0x90 Read: 0x91)
VAKE BASE-TRUE 325 051-9585 | D
1 RS2 —_=12C T20THVENS SCL Appl e Inc.
5% _ ®
] ] e —  =12C T29THVENS SDA 3.0.0
SMLink 1 is slave port to 402 \ NOTI CE OF PROPRI ETARY PROPERTY:
access PCH & CPU via PEC. THE | NEORVATL ON CONTAI NED HEREI N | S THE
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 52 OF 132
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8

7

GPU Cor e Load
Gain: 130.2x, EDP: 25 A
Rsense: 0.001 (R8940)

V across Rsense: 25 nVv
Gai n needed: 132.0x

s [Ty CEXIM/P6 | MON

Si de Current
Gai n Nunber

Sense (1 &0C)

needs Updati ng!

=PP3V3 SO |

104 103 50 49 7

oRITI CAl

LQOADI SNS: YES
L

NOSTUFF
PLACE. REAR-U100, 82: 51
R5359
4.53K
3
156
1/ 20w
20
SNS
LOADI SNS: YES
1 C5350
0. 1UF

45 46 49 50 103

s OPA333DCKGA “
1+ scro-5 = R5358
M@ Gy Lot L33, leme epu i sense oD
v o ) Cspé,?émmm 82: 5w
MF
i 201 0. 220F
I SNS GPU_I NV LOADI SNS: YES T 2%, LOADI SNS: YES
PLACE_NEAR-U4900. B2: SW 2 53
1 0201
R5350
499K =
19
20w R5357
, %01 LM @D SMC AVSS
LOADI SNS: YES 1% LOADI SNS: YES
—_ 1/ 20w
MF

SI GNAL_ MODEL=EMPTY

201

SI GNAL_ MODEL=EMPTY

CPU VCCI O 1. 05V Load Side Current Sense (|ClQ)

Gai n:
Rsense:

161.5x, EDP: 20 A
0. 001 (R7640)

104 103 50 49 7

=PP3V3 SO | SNS

V across Rsense: 20 nV
Gai n needed: 165x
QADI . YE!
LOADI SNS: YES IS:\ R CALS,\B S
SI GNAL_ MODEL=EMPTY us320
%5:13923 N s CPA333DCKGA
w01 71 [T CPUVCCI OSO0 CS P 1A 2 11 SNS CPWCCIOR P s SC70-5
% 4

1/12{]W !
Zhll)Fl 3 - V

R5324 >

6. 19K

101 71 TRy CPUVOCI OS0 CS N 1 2 ISNS CPWCCIO R N

1%

U gow 'R5325
£ L

LOADI SNS: YES érzuw R5326
SI GNAL_ MODEL=EMPTY 5201 N iM 5
. . SNS: YES 1% LOADI SNS: YES
= 1/ 20w
W

SI GNAL_ MODEL=EMPTY

201
SI GNAL_ MODEL=EMPTY

CPU VCCSA Load Side Current Sense (1 C20)

Gai n:
Rsense:

549x, EDP: 6A
0.001 (R7140)

104 103 50 49 7

=PP3V3 SO | SNS

LQOADI SNS: YES

PLACE_NEAR=U4900. A6: 5MVI

R5327
4. 53K
1 2

1/ 20W
201

C5327

V across Rsense: 6nV LOADI SNS: YES
. 1
Gain needed: 550x LOADI SNS: YES LOADI SNS: YES g‘afu?:o
GRITI AL
SI GNAL_ MODEL=EMPTY 20% LOADI SNS: YES
U5360 2 Cerm PLACE_ NEAR-U4900. C2: SMM
R5363 CPA333DCKGA 402
1. 82K 1, 5 R5367
101 66 VCCSASO CS P 1 2 1931 SNS CPUVCCSA R P | SC70-5 =
o \7\ 4. 53K
,1% 4 CPUVCCSA | OUT. 1 2 SMC_CPUVCCSA | SENSE
1718w
Y05 s % e PLACE_NEAR-Ut800. C2: 51
R5364 4 20
1. 82K
JD]SSE VCCSASO_CS N I SNS CPUVCCSA R N
19
e 'R5365
402 1M =
Poow 366
LOADI SNS: YES sty R51M
SI GNAL_MODEL=EMPTY 2 1 2
- LOADI SNS: YES
£ %, LOADI SNS: YES
SI GNAL_MODEL=EMPTY ME-LF

402
SI GNAL_ MODEL=EMPTY

PART NUMBER

DESCRI PTI ON

REFERENCE DES

CRI Tl CAL BOM OPTI ON

117S0008

3 RES, 100K, 201

C5358, C5327, C5367

LOADI SNS: NO

DDR 1.5V S3 (Menory) Current Sense

Gai n:
Rsense:

200x, EDP: 9A
0. 001 (R5370)
9 v
336. 7x

V across Rsense:
Gai n needed:

7 @:PPlVS S3 _DDR | SNS

=PP3V3_S3_I| SNS

104 103 7

(1 MDO)

7E=PP1V5$3D|]?ISNSR

ISNS 1V5 S3 DDR I QL

PLACE_NEAR=U4900. B6: 5MM

R5379

45 46 49 50 103

o

45 46 49 50 103

PBUS Vol t age Sense & Enabl e (VPOR)

&5 45 [T

CRI Tl CAL
6300
NTUD3169CZ
SOT- 963
N-CHANNEL | pRUSVSENS EN L
Enab!jes ‘i;-’wE‘iUS _\/Se%e
i'Vider when in SO.
R5302*
=PBUSVSENS EN 2 G IQ' 100K
“ I s /16w
\l s) VE-LE
. 202,
J_ 3 PBUS SO VSENSE PLACE_NEAR=U4900. A3: 5MV
R5303*
e 27. 4K
7 =PPBUS SO VSENSE 5 G| oo
S 1/ 20W
. Q:’t 261, Rehevenin = 4573 onms
P- CHANNEL SMC_PBUS VSENSE oo
1
R5301 . PLACE_NEAR=U4900. A3: 5MVI
100K R5304 1
1% C5304
1/ 16W 5.49K & | 37500
fr it 1% S So
402 , 1/ 20w , 6.3V
201, o301
PBUSVSENS EN L DIV GN\D_SMC_AVSS
PLACE_NEAR=U4900. A3: 5MV
DC-I n Vol tage Sense & Enabl e (VDOR)
CRI Tl CAL
Enabl es DC-In VSense @310
di vider when AC present. NTUDS169C2
NCSTURF N-CHANNEL | 5 oy wvsENS EN L
R5393 oo SENS
N_VSENSE_EN
—OHGR ACOK QA2 - = R5312"
5% a3 100K
1/ 20w 2 <] }— 1%
74 y—PM.SUS_EN 201 S Lasw
R5394 . e,
N 0 J_ 3 DG N S5 VSENSE PLACE_NEAR=U4900. F1: 5MV
5% —
1/ 20w 1
201 [ R5313
27. 4K
; =PPDCI N_S5_VSENSE 5 S K
S 1/ 20W
A %‘: 201, Rthevenin = 4573 Chms
P- CHANNEL SMC_DCI N_VSENSE oo
1
R5311 1 PLACE_NEAR=U4900. F1: 5MV
100K R5314%| 1. c5314
1/ 16W 5. 49K
ME-LF 1%
402 2 1/ 20w

PDCI NVSENS EN L DIV

CPU Cor e Vol tage Sense (VCOCO)

105 14 12 7

CPU VCCSA Vol t age Sense (VC20)

201, 0201

GND_SMC_AVSS

PLACE_NEAR=U4900. F1: 5MM

45 46 49 50 103

45 46 49 50 103

XV\BSEZO R5320 X\MBSESO
=PPVCORE SO CPU L 54 2 CPUVSENSE IN L 453K, SMC_CPU VSENSE oo o + _=PPVCCSA SO REG I N
PLACE_NEAR=R7510.2: 5 MM ﬂlz"gw PLACE_NEAR=U4900. E2: 5MV PLACE_NEAR=R7140.1: 5 MV
i 1 5320
PLACE_NEAR=U4900. E2: 5MV o
ot
oo
GN\D_SMC AVSS 45 46 49 50 103
R5380
4. 53K
CPUVCCSAVSENSE | N 1 2 SMC_CPUVCCSA VSENSE a6
1% PLACE_NEAR=U4900. GL: 5MV
" | cs380
AXG Core Vol tage Sense (VNOC) pLAce neario00. ai s O —= 0. 220F
! = -1 20;/:/
2
XV\EE:%O R5330 o201
=PPVCORE SO _AXG REG 1 % 2 AXGVSENSE | N 1 4 53K2 SMC_AXG VSENSE Ty 46 GND_SMC_AVSS 45 46 49 50 103
PLACE_NEAR=R7550. 2: 5 MV ﬂlz"g'w PLACE_NEAR=U4900. C1: 5MV
1 C5330
n
PLACE_NEAR=U4900. C1: 5MV _— 1230.%22UF
@t
oo
GN\D_SMC_AVSS 45 46 49 50 103
GPU Core Vol tage Sense (VQ0O) mmm e NG AT EoOT 10 20T
XVE335 R5335 Power Sensors: Load Side
; _=PPVCORE GPU REG 1 % 2 GPUVSENSE | N 1A 2 SMC_GPU VSENSE Ty 46
PLACE_NEAR=R8940. 1: 5 MV ﬂlz"gw PLACE_NEAR=U4900. B1: 5MV Appl e I nC 051‘ 9585 D
MF @ )

201
PLACE_NEAR=U4900. B1: 5MM

+ C5335

GND_SMC_AVSS

45 46 49 50 103
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7

CPU Hi gh Side Current
Gain: 50x, EDP: 22.8 A

Rsense: 0.003 (R5400)

V across Rsense: 68.4 nVv

Gai n needed: 48. 25x

104 103 50 49 7

=PP3V3 SO | SNS

Sense (| COR)

CPU Core Load Side Current

Sense (1 C0C)

45 46 49 50 103

45 46 49 50 103

Gain: 136.1x, EDP: 97 A
1 C5401 Rsense: 3x of 0.00075 (R7510, R7520. R7530), Rsum 0.00025.
) - gbw%UF V across Rsense: 24.25 nV
Vi 2 cerm R5456 Gain needed: 136.1x
- 402
7 (COT}=ERVLN S5 kS COMPUTI NG | SNS U5400 R5403 o e CPULMWP | SNSL P L 5.23K,
1 NA213 4.53K - 9%
R5400 2% 1011 SNS HS COVPUTING N s|in sc7o  QUT L& HS COMPUTI NG | OUT. L 453K | MC OPU I SENSE o PLACE NEAR-RTS10, 3: SWM A
0.003 oD S8 VES WF
<008 e o Y p——— 201 LOADI SNS: YES
08w 1011 SNS HS COVPUTI NG P. ali REF| L v 1 C5403 R55§35K7 so 7 =PP3V3 SO | WPI SNS PLACE_NEAR-US450. 5: MM
9 201 ; %
A 0612 45 PLACE_NEAR=U4900. BS: SMM 101 70 69 [IRH—PU WP ISNS2 P S = LOADI SNS: YES 1 C5450
GND PLACE_NEAR=R7520. 3: 5MV 1% RITICAL 0. 1UF
7 [IR)-=ERVIN S5 HS COMPUTING I SNS R N sl _MODEL=ENPTY 1/ 20w LOADI SNS: YES 209
Sor S VEs e U5450 2 &
Cerm
R5458 R5452 . OPA333DCKGA 402
= 101 70 09 [TFy—CPU /P | SNS3 P 1 323K, 101CPUL WP_I SNS P 1 3T, g CPUIMP ISUIMR P —+ scro-5 =
45 46 49 50 103 PLACE_NEAR=R7530. 3: 5MVI 1% e S
sl L L=EMPTY 1/ 20W 1/16W
LOAD! SRS: VES VF ey v
201 402 3.
i i 47 4 3
GPU High Side Current Sense (| QR) R5470 R5453 0.220F LoDl SNS: YES
Gain: 200x, EDP: 5.2 A (Kepler) 101 70 69 [TRY—CPU WP I SNS1 N 1 2 101CPUL MVP_| SNS N 1 2 | CPUMP ISUMR N LOADI SNS: YES 20%, PLACE_NEAR=UA900. EL: SM
Rsense: 0.003 (R5410) PLACE. NEARCRTS10. 4: 5 1o o R PLACE_NEAR-U4900. E1: SMM >
Vv Rs : 15.6 nv SI GNAL_MODEL =EMPTY lfygélw %/,F?E‘él R5454
across Rsense: 15. LOAD! SRS: VES e el Dok £
Gai n needed: 211.54x (Kepler) R5471 L SNS: YES }‘/VOIGW 4
5. 23K AD : it R5455
101 70 I MVP_| 2_N 1 2 , 402 1 732K 2
=PP3V3 SO | SNS - 9% :
104 103 50 49 7 B ASE NEARERT520, 4 S 1/:éjw ;gﬁ)j Shs: VES e SNS: YES
L 5411 LOADI SKS; VES R522172 = W S e
0. 1UF
) — 20%
v+ 2 m 101 70 [Ty CPU M/ | SNS3 N L R3K,
=PPVI N S5 HS GPU | SNS 402 - 19
T & u5410 R5413 S ORAL NCPEL BTy 1/ 20w
I NA210 4. 53K LOADI SNS: YES i
R5410 2L%2011 SNS HS GPU N s N scro QUT |& HS GPU | QUT 1A 2 ¢ SMC GPU HI I SENSE fon Xl
0.003 T cAL £
1720w
0. sw 1011 SNS HS GPU P all N+ REF|L__¢ o + C5413 .
anon oslz T3 0, 22UF AXG Core Load Side Current Sense (I NOC)
GN\D PLACE_NEAR=U4900. F2: 5MVI 6.3 - -
7 E =PPVIN S5 HS GPU | SNS R o PLACE_NEAR=U4900. F2: 5MV Gain: 185.5x, EDP: 46 A
Rsense: 2x of 0.00075 (R7550, R7560), Rsum 0.000375.
V across Rsense: 17.25 nVv
= Gai n needed: 191. 3x
45 46 49 50 103
OTHER Hi gh Side Current Sense (| QR LOADI SNS: YES
Gain: 50x, EDP: ?o 3 A ( ) RSSZ?KG s0 7 _=PP3V3 SO | MWVPI SNS PLACE_NEAR-UBA460. 5 MM
in: 50x, . 10 .
Rsense: 0.005 (R5440) 101 70 [IEy—CPULME L SNSLC P * V! 2 LOADI SNS: YES 1 C5460
PL, NEAR=R?7! %
V across Rsense: 51.5 mV S GNAL NCELCEVPTY 1'1oW LOADI SNS: YES e Qs UF
Gai n needed: 64. 1x Lo SRS vES 402 U5460 2 o
;64 Cerm
ics e NS
CPUI WP _| SNS2G P N 2 1A 2 CPUI WP _| SUMG R P + SC70-5 —
104 103 50 49 7 _=PP3V3 SO | SNS 101 70 [T 101 CPUL WP | SNSIG R P 1 %\ﬂ =
PLACE_NEAR=R7560. 3: 5MV 3]55"6:\/ 1/1;/é'w
oD S8 ves Y M Vs V>
402 402 3|
| 467 4 3
V7 2.52& Rls336K3 9,,22UF L oADI SNS: YES
=PPVIN S5 _HS OTHER | SNS 101 70 [TRy—CPULMP | SNS1G N 1 2 101 CPUL MVP_I SNSIG R N CPU WP _| SUMG R N L SNS: YES 20%, o SN YES
7 o= AR~
U5430 R5433 PLACE NEAR=RTSS0.4: WM ¥ o A ErA R e
S| GNAL_MODEL=EMPTY 1/ 16W 1/16W 1R5464
1 NA213 4.53K LOAD! SKS: VES v VE-LF L
R5430 * 1101l SNS HS OTHER N SN sc70 6 | HS OTHER | QUT s 2 @SVCOTHERH ISENSE  gyymy 4 RETs0 402 732K =
0. 005 oRITI CAL 1% Thew R5465
2 / . 23K QADI SNS: .
0.5W < 1011 SNS HS OTHER P 4N REF|L ¢ lznZFjw 101 70 [Ty CPU MVP I SNS2G N 1 323K, L SNS: YES 5 02" L 732K,
CRITI CAL 0612 T PLACE_NEAR=R7560. 3: 5MVI 0.5%
D PLACE NEAR-UIS00. AS: SN SIGNAL_NODEL=ENPTY 116w LOADI SNS: YES 1%~ LOADI SNS: YES
7 =PPVIN S5 HS OTHER | SNS R LOADI SNS: YES prs SI GNAL_MODEL=EMPTY LW sl oAl woDEL=EMPTY
™ N 402
5 46 49 50 10
“ o002 PART NUVBER Y DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
11750008 2 RES, 100K, 201 C5451, C5461 LOADI SNS: NO
Charger (BMON Prod) Current Sense (| PBR) DC-In (AMON) Current Sense (| DOR)
Charger Gain: 36x Charger Gain: 20x
Rsense: 0.010 (R7050) Rsense: 0.020 (R7020)
Max Measured |: 9.2 A Max Measured |: 8.3 A
PLACE_NEAR=U4900. A4: 5MV PLACE_NEAR=U4900. B3: 5MV
R5422 R5441
45, 3K 4.53K
os [Ty CHGR BNVON 1 2 o SMC BVON | SENSE o os [Ty—CHER AMON 1 2 4SMC DOIN | SENSE 6

6.3V
0201

C5422
0. 022UF
10%

X5R- CERM

PLACE_NEAR=U4900. A4: 5MM

45 46 49 50 103

0. 22UF
20%
6.3V

PLACE_NEAR=U4900. B3: 5MM

45 46 49 50 103

lSYl\C MASTER=J31 YONAS

SYNC DATE=10/ 25/ 2011‘ A
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Thermal Sensor A:
GPU Proxinmty, GPU Die, Left
12C Wite: 0x98, |2C Read: 0x99

Thermal Diode: GPU Die
' Placement Note:

' None.

o 101 GPUTHVENS D P

Heat Pipe, Right Fin Stack

B501
BOE46BMXH
SOT732-3 ORI TI CAL
i PLACE_SI DE=BOTTOM

PLACE_NEAR=Q6501. 3: 5SMV

101 GPUTHVENS D N

R5550
, =PP3V3_SO_GPUTHVENS L ANA 2 PP3V3 SO GPUTHMENS R
5% M N-RECR-W DTS 2omm "
1720w VOLTAGE=3. 3V 1 C5550
201 0. 1UF
) g R5551" 'R5552
101 01 LA GPU TDI ODE P . XoR CERM 1055“ %gk
s uzbw sow
C5510 * = 201 201
2200PF —— U5550 : z
To —— EMC1414
XTR CERM 2 DFN
0201 2| pP1 THERM / ADDR|_7__GPUTHVBNS_THM L
SI GNAL_MODEL=EMPTY
101 01y GPU_TDI ODE_N PLAGE_NEAR=US550. 3: 5SMM 3| pne ALERT* |58 GPUTHVENS_ALERT L
4| pP2 SMDATA|_®__=I 2C_GPUTHVBNS_SDA CED
PLACE_NEAR=Q6503. 3: 5MVI 3 A 5 | D2 SMCLK |10 =1 2C GPUTHVENS SCL va:i» Xl
1 C5503 5552 GND  THRM PAD
L >5pF B503 1 2200PF —— 5 ey PLACE_S| DE=BOTTOM
Y B eEM iR ciRv 2
NOSTURE (2 corm o |wmmea o oL hepeL e Thermal Sensor: GPU Proxinity
PLACE_NEAR=GB503. 2: 5MM PLACE_ NEAR=USS50. 5: SNM bl acement Noter T T 7T !

Thermal Diode: Right Fin Stack
' Placement Note:
' Place @501 on the bottom side,
1close to the Right Fin Stack.

B:
Mermory Proxi m

| 2C Read: 0x99

Ther mal Sensor
CPU Proximty,

12C Wite: 0x98,

Thermal Di ode: Left Heat Pipe
' Pl acenent Note:

' Place Q503 under the Left Heat Pipe,

' near GPU.

ty, T29/PCH Proximty,

1

LVDS Proximty (Airflow)

! Place U5550 on bottom side under GPU

NOSTUFF

R5570
; =PP3V3_S0_CPUTHVENS 1 ANA 2 PP3V3 SO CPUTHVENS R
Y PN
1/ 16W VOLTAGE=3. 3V m 1 C5570
Mos" 0. 1uF s s
5 égy R5571 R5572
! . Lo 101 CPUTSVENS_D1_P =3 10K 10K
_T_he_r [TH.I .D. qd_e._ I}/e_m.?r Y .Pr_ oxim t.y. - PLACE_NEAR=GB505. 3: 5MV 3 PLAGE_NEAR=USS70. 2: SMM ho 1/_1%?} %Z?E\év
' Placement Note: 1 C5505 C5571 1 = 402, 5402
7
' Place 8505 on the right side of the DIMV : L >5pF Q@505 1 0. 0022yF —— ELBW?431
' connector. [ 2%, BCBAGBINXH SI GNAL_MODEL=EMPTY AN DFN
T, NOSTURE 2 o som3z3 L Tmmea C‘Eg’é"z 2| pP1 THERM / ADDR|__ CPUTHVBNS THM L
PLACE_NEAR=Q5505. 2: 5SMV 101 CPUTHVBNS D1 N PLACE_NEAR=U5570. 3: 5MVI 3| pnt ALERT* |~ 8 CPUTHVSENS ALERT L
o 100 CPUTHVENS D2 P 4| oP2 SVDATA[_® =1 2C CPUTHVENS SDA aD
. . PLACE_NEAR=US570. 4: SMM
PLACE_NEAR=QB502. 2: 5SMM Q6502 PLACE_NEAR=Q5504. 3: 5SMM 3 - 5| one svoLK |10 =1 2C_ CPUTHIBNS SCL -
1 1 GND  THRM_PAD D
I (2:255,,:02 PR CRI TI CAL . (2:255,,:04 QB504 & 0 %g)?z%g 1 5 ey PLACE_S| DE=BOTTOM
- PLACE_SI DE=BOTTOM _ ! 10% ——
2% 1 2%, BOBaoBMXH S| GNAL_MODEL=EMPTY 8V o
= NOSTURE 12 ceru 2 | rimica cERM Thermal Sensor: CPU Proximty
. L R
PLACE_NEAR=QB502. 3: 5SMM 101 CPUTHVENS D2 N PLACE_NEAR=QB504. 2: 5SMM PLACE_NEAR=US570. 5: 5SMM l ' Pl acement Not e: .
= ' Place U5570 on bottom side under CPU
e . e P '
Thermal Di ode: LVDS Prox (Airflow Thermal Di ode: T29/PCH Proximty !
- =-=-=-"==-"=-=-"=-=-==========='"='=1" -==-=--"=-=-"=-"=-"=-=-"=-=-======= === i - - - - - - _'
' Placement Note: , ' Pl acenent Not e: . Ve e e e o - o oo oo
' Place 6502 on the bottom side, ' Pl ace between the T29 and PCH. ,
1 close to the LVDS connector. ! ' Place side is either side.
L o o o o a2 o &a @ @ @ =@ =@ = @ = = = = = = = = .I L o o o o a2 o &a @ @ @ =@ =@ = @ = = = = = = = = .I
Thermal Sensor: T29 Die
TP_TBT_THERNDP — TBT_THERNVDP
VAKE_BASE=TRUE —
R5520
10K
s
View
WL
, o2
W TBT_THERVDN NOSTUFE

|||—

XW5520
M PLACE_NEAR=U3600. B1: 2mm

Note: Use GND pin Bl on U3600 for N Ieg.

PLACE_SI DE=BOTTOM

MASTER=J31 YONAS
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Left Fan
; =PP5V_S0 FAN LT
; =PP3V3 SO FAN LT
CRI TI CAL
J5650
R5650* 78171- 0004
ok W RT- SM
R5655 402, DS
45@_51\@ FAN 0 TACH AR 2 cEAN LT TACH 2 5
50 s
1/ 16W 4 O
Mos™ o
R5651* e
> Q6660
G 2N7002DW X- G 51850369

SOT- 363

RERNCE s FAN LT PWM

s [T SMC FAN 0 CTL

Ri ght Fan
; =PP5V_S0 FAN RT
, =PP3V3 SO FAN RT
CRI Tl CAL
J5660
R5660" 78171- 0004
560 W RT- M
5
118w —O
e
R5665 02, 3
SMC FAN 1 TACH 1 47K 2 FAN RT _TACH 2 °
- qmSt : °
5% 3
1/ 16W 4 O
Mos 0
R5661* 0
100K
SEe50
s [ gcrj\gggazwv X-G 51850369

T3, ean e

s D SMC FAN 1 CTL

SYNC _DATE=04/27/ 2010

ISYNC MASTER=K18 M.B
TTILE

Fan Connectors
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[mmm e e e e e e e e e e e e e e e — - -
|
' PSOC USB CONTROLLER . &P e G | eE | v eE | o
| Keyb d Co t
! TMP102 V+ 10UA 2.55 KOHM| 0. 0255 V | 0. 255E-6 W ey 0 a. r n n e C O r
: - USB I NTERFACES TO M.B [ 80UA 0.204 V| 16.32E-6 W
| - SPI HOST TO Z2 | : :
| - TRACKPAD PI CK BUTTONS | 3Vv3 LDO VDD 60MA ( MAX) 10 OHM 0.6 \Y 36E-3 W,
| - KEYBOARD SCANNER | VOouT 60MA (MAX) (0.2 OHM 0.012 V 0. 72E-3 W sa 53 7 _=PP3V3_S4 TPAD NCx—2
I PLACE_S! DE=BOTTOM PASSAUSTOL. 49: 50: 11 | PSOC VDD 8MA (TYP) [1.5 OHM  |0.012 V 96E-6 W o0 7 =PP3VA2 GSH TPAD o
I sesa 7 =PP3V3 S4 TPAD R5704 _ grEass-\e701. 48786 5 O 49 80: 1L M 14MA ( MAX) 0.021 V 294E-6 W —°
2 L8 | boavs s psoc BYPASS=US701. 48: 505 ) o D
! I_ V.V~ LT NERW OTHEO. 500 | 18V BOOSTER VI N 4MA (MAX) | 4.7 OHM 0.0188 V 75.2E-6 W 536 WS KBD1 29
| usflé'w M N_NECK|W DTH=0. 20MVI | W5 KBD2 27 °
[ 1 C5704 1 C5705 1 C5706 e o
! 02 —L_ 1o0pPF —L 0 1uF 2, 7UF | 53¢ VB KBOS 2o
! R5703* T, s T, i Y | 536 VB KBD4 20
| 220K CErm XI& cERM R | s s WS KBDG 24 5
| 118w X a6 V6 KBD6 S
| Yoz, J_ 56 VB KBD7 DS
| =PSOC WAKE L = VS KBD?3 I s2 ¢ V5 KBDB =K
0 @n—= s 53 |
| oo PILCKB L WS KBD22 5 53 X 56 x EEE?D i” o)
| 53 _BUTTON DI SABLE W5 KBD21 6 53 536 " O
Z2 HOST I NTN WS KBD20 ! R5714 536 WS KBDL1 o
| 54 6 6 53 470 s3 5 _WB_KBD12 17
| ss W6 LEFT SHI FT_KEY W6 KBD19 o5 ! s VEKBDIS C 1/ \/\/\/—|2 WS KBDI13 o 2
| ) 53 6
| ss WS LEFT OPTI ON KEY. WS KBD18 6 53 | B e ws KBDI4 " g )
! olw|<lola|la]lo]lalels]|elelz|e | Yot B KUDLS GNP o
| wlo|lo|lw|ov|b|w|<|<| || || s W6 KBD16 NUM 13 o
OD~AMDO~NRAOTNO O |
| Naloooo? § oolololda | R5715 536 x E:g; o
| « 6 CONTROL KEY ip2 30CAaOE FEOCCOA P2 20«2 v keoi7 o5 | s M6 KBDLGN LANA 2 o WS KEDLO q°
I s 6 22 KEY ACT L 4P2_1 CRITI CAL P2_0[%__ V& KBDIGN s | P 2 e KBDZO °
| NCx—3AP4_7 om T P4_6|% KBD1. s Vo™ o ve kerea 2
| 7 [rmy—TPAD VBUS EN 4P4_5 u5701 P4_4[ V6 keDi4 653 ! ° ” e Keoe2 1o
| o o _Z2 DEBUG3 P4_3 CYsc24794 P4_2[3 w6 KBDI3 o s | R5710 536 Ve Koo 0o
546 _Z2 RESET P4 1 MF P4 _0|37_W5 KBD12 6 53 | sve - LK 530 V8 KB — 1°
! s s _PSOC M SO 1P3_7 (SYM VER2) P3_6[® _ we Kkepi1 o5 I oA o0t ] 19
| ) — Yo O
| : : E:gcc Ecgls - :Eg—g 33752983 Eg_g zj x ‘;:B;U ::: : C5710 %:?év 535 WS LEFT SHI FT KBD 16 C
I s ¢ _PSOC SOLK Wp3T1 P3 Ol _ve kBB o | O me B LEFL ET OV KED 1o
I s Z2_M SO wp5_7 P5_6 %2 KBD? o5 | ogm 2 = o
| sas 22 CS L 124p5 5 P5_4|3 W5 _KBD1 6 53 | PLACEMENT_NOTE=NEAR 5713 -4 31 o~
| sa 5 22 MOSI P53 P5_ 20 WSKBD2 s | = NC
s 22_SCLK up5_ 1 B KBl . F-RTSm
: - I\Imlmlﬁlg 8 :I:I:I:I:Ijl THRK/L ! FF14- 30A- R11B- B- 3H
, Tearf4inaSERnaaa PADL_'_ I J5713
HEBEEEEHEHHBEERE ! CRITI CAL
|
= |
| . _TP_PSOC SCL V6 KBD4 . | 518S0637
| + _TP_PSOC SDA 1 V& KBDS s 53 |
| s _TP_PSCC P1 3 = VS KBD6 o 53
| s 1P _1SSP_SCLK P1_1 TP_| SSP_SDATA_P1_0 8 !
| | SSP SCLK/12C SCL | SSP SDATA/ | 2C SDA :
| R5701 72 CLKIN 6 54 |
| o5 5 _USB TPAD P 1A2A4A 2 32 USB TPAD R P TP P7 7 6 |
I iow o (PP3V3_S3_PSOC) | SMC Manual Reset & | sol ation
1 402 |
1 R5702 1 C5702 1 C5703 1 C5701 |
| v s _USB TPAD N i 24 ) %E]USB TPAD R N _— éézvop': -_— l})g.vlul: gég%zup | Left shift, option & control keys conbined with power button cause SMC RESET# assertion.
! S 2 e ? K5 e —F Py | Keys ANDed with MSP power to isolate when MSP is not powered. No |PD on CE input pin PP3V3_S4 (synmbol error).
[ A |
| 02 BYPASS=U5701 -19:5 =PP3V42 G3H TPAD
. 5 . | 587
| = BEPASSSLBT L. 2ByPRSE-(BY01. 22: 19: 11 mm |
L e I 1 C5750 B
0. 1UF
CRITICAL 10%
s 2 X7R- CERM
o 203
TPAD Buttons Di sabl e Us750
SLG4AP021 =
TN
s3 _BUTTON DI SABLE sa 53 7 _=PP3V3 S4 TPAD e Il>
701 PLACE THESE COMPONENTS CLOSE TO J5800
sowikish  pl  TH'S ASSUNES THERE S A PP3V42_G3H PULL UP ON M.B s W5 LEFT SHFT KBD S LN ) LT SHELKE o
SO VST K s 6 WS _LEFT_OPTI ON_KBD 2lin 2 N —1 ) QUT 215 WS LEFT CPTION KEY o
e 1 WS CONTROL KBD dins T QUT 5|+ W5 CONTROL KEY s
. THE TPAD BUTTONS W LL BE DI SABLE oo e > Pul 1 -up i n L5010 e
¥ s WHEN THE LI D |'S CLOSED T ALLH & S ToAD Ree b .
v SMC LID LI D OPEN => SMC LI D _LC ~ 3.42V L oD
o D 1l  LIDCLOSE => SMC LID LC < 0.50V .
L an B
SYNC MASTER=J30 M.B SYNC DATE=06/10/ 201 A
i
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7

BOOSTER +18. 5VDC FOR

BOOSTER DESI GN CONSI DERATI ON:

POWER CONSUMPTI ON

DROCP LI NE REGULATI ON

RI PPLE TO MEET ERS

100- 300 KHZ CLEAN SPECTRUM
STARTUP TI ME LESS THAN 2MS
R5812, R5813, C5818 MODI FI ED

SENSORS

TPAD: 22 TPAD: 22
CRITI CAL CRI Tl CAL TPAD: 22
L5801 D5802
3. 3UH 870MA A R5806
PP5V_S4 P18V5S5 1 2 P18V5S4 SW A Il>‘|LK PP18V5 _S4 R AP PP18V5 72 o 54
M N LI NE_W DTH=0. 50MVI VLF3010AT- SV HE M N_LINE_W DTH=0. 50MVI ™M N_LINE_W DTH=0. 50NV M N_LI NE_W DTH=0. 50MVI I
R5805 YA B8 38 et R coomvme || i Sy S T e s S | PD Fl ex Connect or
=PP5V_S5 TPAD 2 1 PP5V_S5 P18V5S5 VI N TPAD: 22 N TPAD: 22 402
Ve e BT D 0 css1g | [RO812 ORI TI CAL
e ’ ST S Show 15800
50V ! 55560- 0228
VIN 2 oz TPAD: 72 TPAD: 72 s 7 _=PP3V3 S4 TPAD ot PP18V5 72 s s
1 1
i) Ussos kel P18VSSA FB ARl Sootre Lo o}
Tpgsi?as TPAD: 72 0% —— ) 536 .22 CS L Ao ole Z2 KEY ACT L o s
3 RL LS o 22 BOOST EN 1 R 2 7 NPo-coG 72 DEBUG3 3 s 72 RESET
TPAD: 72 TPAD: 22 NCX**POrppp, 75 ©T! oo R5813 6051 402 s " 2 °T PSOC F CS L o
c5816 1| |+ C8817 cRITI CAL TPAD: 22 [ = ¢ L2 00 - oo
Swe ‘R5811 16w 36 Z2_M SO ol ole Pl CKB L o5
. ) 1o
THRM. 8 9 100K o2 s 6 22 SCLK [T Dl PSOC M SO o5
PAD & & iew st 6 _Z2 BOOST EN ul S ol PSOC_MSI o 53
i s 6 _Z2 HOST | NTN 1] 5 odas PSOC SCLK o sa
s PP5V_S5 CUMULUS 18 IoXe! 17 =1 2C TPAD SDA 48
M NEGK W DTH-0. 204 536 22 CLKIN 20l § ot =12C TPAD SCL 18
M N_LI NE_W DTH=0. 50MV 22 O C 21
NOSTUFF 516S0689
L5800
FERR- 120- OHM+ 1. 5A
o £l 2 PIN 21 IS NC ON CUMJLUS FLEX
0402- LF
= PIN 18 IS NC ON Z2 FLEX
l\mTLFFPLA(I_NEAR_J5SOO 18: 3mM
1 C5800
0. 1UF
205
PLACE_NEAR=J5800. 18: 3MVI o
05
Keyboard Backlight Driver & Detection
; _=PP5V_SO KBDLED CRI TI CAL .
Keyboard Backl i ght Connect or
L5850
10UH- 0. 58A- 0. 350HM CRITI CAL
; _=PP3V3 SO TPAD N ) KBDLED SW
1098AS- SM M N LINE W DTH=0. 3 J5815
N M N_NECK_W DTH=0. 25 MM FF18- 4A- RL1AD- B- 3H
R5853 5850 S T NGO THUE i
470K
oK 1UE —— N s SMC KDBLED PRESENT L 1 5| J5815 pin 1 is grounded
1710w 0% 2 )
ME-LF X5R 2 N o on keyboard backlight flex
022 402-1 CRI TI CAL 2o
SMC_SYS KBDLED 6 LEDLS. KBDLED ANCDE 4
S CED—= CTR- M T TaBLE SN LINE W DTH-0 25 77 o
NREGK W BTH=0. 2
To detect Keyboard backlight, SMC will N 4 - N M NNEGw 0.z m £
tristate and read SMC_SYS KBDLED: 4R578K5 Us850 I1?05855
: 506 LT3491 1% 518S0691
I f LOW keyboard backlight present yew DFN yew
I'f H GH keyboard backlight not present , 402 402
R5853 al ways stuffed, R5854 only NO STUFF CAP| 4 KBDLED CAP e
N LI NE W DTHE0
grounded when KB BL flex connected. R5852" THRML M N-RECKW BTH=0. 55 M
10K G\D  PAD 1 C5855 1 C5856
1100 o ~ —L— 0. 4a70F 0. 47UF
M- LF T8 W8y PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
402 2 2 CERM X5R 2 CERM X5R
0603 0603 35383085 1 1C STLADZ, 1- STRI NG LED DRI VER, 2X20FN- 6 us850 CRI Tl CAL
(SMC. KBDI ED_PRESENT_ | )

MASTER=J31 LI NDA

ISYNC

SYNC _DATE=07/01/2011}

TTILE

VEELLSPRI NG 2

d} Appl e | nc. 051- 9585 | D
S 3.0.0
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7 _=PP3V3 S3 SMB
BYPASS=U5920. 14: 13: 8 nm

CRI Tl CAL
C5926 * + C5922 3 o
Y = T et VoD VD10 R5920'| R5925'| NoSTUFF
2 10K 10K
xR 2 2 xsR NCX—}xc U5920 50 S0
. . i 603 201 N '\K: 3 , 1/ 20W 1/ 20w
BYPASS=U5920. 14: 13: 8 nm R5924 % LI S331DLH Y o R5923
oK 10| Lea csle_sve 12c sEL : : 0 1 2C SMC SVE SDA
= 20w s SESER\/ED L N 2 = CED
201, spo.7 SMS_ADDR_SELECT 1720w
45@_SNSINTL 11 || NT1 SDA/ SDI / S 6 12C SMC SM5 SDA R 201
TP _SNB | NT2 9 {I NT2 SCL/ SPC| 4 12C SMC SM5 SCL R
~ GND— A R5922
FREE RSS)IZO}< LANA 2 =12C SMC SV saL am e
33850687 N e
120w 20
PLACEMENT_NOTE=See schenatic for orientation. 201, 201
— SMS_ADDR_SELECT=0 Addr:
Desired orientation when

pl aced on board bottom si

+><<

+Z (dn)

Circle indicates pin 1 |ocation when placed

in correct orientation

de (view thru top):

Front of system

V

0x30( W)/ 0x31( Rd)
0x32( W)/ 0x33(Rd)
NOTE: SDA and SCL have internal

SM5_ADDR_SELECT=1 Addr :

pull -ups to VDD_IQ

ISYNC MASTER=J31 YONAS
TTILE

Di gital

Accel er onet er

d} Appl e I nc.
®
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7 =PP3V3 SUS ROM

'R6101 | CRITI CAL
3.3K
3, VDD
1/ 16W
it
, 402 U100
64MBI T
7 a0 D SPI_MB OLK SCK sae Kl
SST25VF064C
47 45 [T SPI_MB CS L CE* oM T s
SPL_ W L WP*
47 19 5 [T SPI ROM USE_M.B HOLD*
NOTE: |f HOLD* is asserted vsS

ROM wi I | ignore SPI cycles.

<

SYNC _MVASTER=K91 BEN

SYNC _DATE=06/ 08/ 2010

SPI ROM

d} Appl e I nc.
®
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CRI TI CAL APPLE P/ N 353S3199
L6201 =PP5V_SO_AUDI O 8 57
FERR- 220- OHM
- [E>—=PPLV5 SO AUDI O LYY YL . PPLVS SO AUDIO DIG
VOLTAGESL. 5
0402 CRI TI CAL M NLLINE W DTH=0. 30MM —PP3V3 SO AUDLO e e e
06210 M N_NECK_W DTH-0. 20MM
Repl acing 2 0402s with one 0306 40 ) PPAV5 AUDI O ANALOG ame =
, 6.3V CRITT
Low ESL cap Sen CRITI CAL CAC
0306 B C6216 1 06215 ¢
C62019 . 1UF
GND_AUDI O_HPANP = 10UF T 10% — .
o oo g SOADO M Ak S s - e cea1s:| [y B -
TANT- LY : -1 -
ANA f 10% p—
53 57 [I-PPAVE_AUDIO ANALOG 201z LLp < o w eV, 5 Gev GND_AUDI O_HPAMVP 57 59 60
1 C6220 ° N N N 1021 2012 LP M N_LI NE_W DTH=0. 5MM
1 1 06221 10UF M N-NEGWIBTH-0. Z9m D VA REFVA HP VA GND_AUDI O CODEC 5758 63 M N_NECK W DTH=0. 2MM
R6210 T 200 VBI AS DAC 29 |VBI AS_DAC
%mem 2006 2 XsR cERM CRI TI CA HPOUT_L| as M N_LLNE W OTHEQ 300y M N _NEGK_ W DTH=Q_ 200 AUD_HP_PORT L oD oo 62
16w 8 cern o P FLLTE 44 VHP_FI LT+ HPOUT_R|_40 ML woree 3o N AUD HP_PCRT R o0 62
L0 04021 VHP FILTM o lvp FILT- U201 - oD
Cs4206B HPREF| a9 M N LILNE W DTH=Q 30Mv M N_NECK_W DTH=Q_ 200 HPAVP_REF a5
&N
52 (rmy-AUD_DM C SDAL GPl CO/ DM C_SDA1 LI NEQUT_L1+| a NC AUD LOL LP
NC AUD GPIO 1 12 |GPI 01// %cf_s%z LI NEOUT_L1-| 34 NC AUD LOL LN
. AUD LOL R P
NC AUD GPI O 2 12 |GPI Q2 LI NEQUT_R1+| 36 D o ot Feedi ng into Wofer anp LOL_R only
o @A GPIO 3 15 |ePl o8 LI NEQUT_R1-| & AUD LOL R N oD o o
Control for spk amps. " AUD SENSE A 13 |SENSE A LI NEQUT_L2+| a1 AR L2 oD © 201
CS4206 FLYP LI NEQUT_L2-| 30 AD L2 L N oD 61 101
LI NEOUT_R2+|_3 AD LR RP [ 51 101 Feeding into Tweeter anps
45 FLYP LI NEQUT_Re- |_3 AD L2 R N oD o 10:
6222 a3 |FLYC -
VL_HD - supply for HDA interface 2.20F a2 |FLYN
VL_IF - supply for GPIO, S/PDIF and DM C o, M o8l AS|_1s AUD CODEC M CBI AS s
Ls Jvi_HD
VCOM_28_CS4206_VCOM M N_LI NE_W DTH=0. 20MM
M N_NECK”W DTH=0. 15MM
VL F VOOM - fi[ter connection for internal quiescent voltlage
LI NEIN_L+| 21 AUD LI P L am =
% 16 ry—HDA BIT QLK 5 [BI TOLK LNEIN G | 22 AUD LI REF w
9 16 [T HDA_SYNC | LI NEI N_R+ AU LI _P R am s
R6211 10 |SYNC
9 16 ¢oOT}—HDA_SDI NO 1,\/3\9/\/2 9% AUD SDI_R SDI M CI N_L+| 18 AUD MC INP L Yanu
5% SDO MCIN L-| a7 AUD MC INN L Yanu
VT | - M CIN_R+| 10 AUD MC INP R am -
11 * -
9 10 [Ty HDA SDOUT i | MCINR| 20 AUD M C INN R am e
% 10 [Ty—HDA RST L
o2 [Iy—AUD SPDIF I N 47 |SPDIF_IN 54206 VREE ADC
AUD SPDIF OUT CHI P 48 ISPDI F_OUT VREF+_ 2 M N_LI NE_W DTH=0. 20MM
- M N_NECK”W DTH=0. 15MM
R6212
52 (OT}—AUD _SPDIF_QUT 1,\/3\9/\/2 DM C SCL| 4 AUD DM C CLK oo 2
10w
Moo LF DG\D THRM PAD AGND
E d
CRI TI CAL CRI TI CAL
C6224 *|, ' C6225
1UF —— ——10UF 1R6213
10% 2006
TARY 2 2 Ay Tant 100K
— CASE- P3- HF CASE- B2- SM 5%
= 1/ 16W
60 59 57 __GND_AUDI O HPANVP V- LR
, 402
s 55 57 GND_AUDI O CODEC M NRECK-W BTIEQ 204
VOLTAGE=0V
CRI TI CAL CRI TI CAl M N_LI NE_W DTH=0. 40MV1
L6200 M N_LINE W DTHEO. 0WM U6200 Vo Thess LoTHo- 20w NOTES ON CODEC usage
FERR 220- OHM M NGRECC N DIF=0- 20 MAX8840- 4. 5V
57 s [M>—=PPSV SO AUDI O (Y Y Y L2 4V5 REG IN 1IN o ame PPgV5_AUDI O ANALOG oo 57 53 Hpanp of Codec enabl ed
R6202 a0z . Vs AR DACL FSOUTPUT= 1. 34VRVS
o 62 57 7 [TEy—=PP3V3 SO AUDI O 1,2\‘/2\}\52 4V5_REG EN sHone BP 8202 DAC2/ 3 FSOUTPUTDI FF= 2. 67VRVS
e G\D NCLs s NC o TR DAC2/ 3 FSOUTPUTSE= 1. 34VRMS
NKVD;F ’CF(;HZOO T ) M N_LI NE_W DTH=0. 20MM - .
i By 1 C6201 M NNECKOW DTH=0. I5MM o0
— 10% ——1uF 16V
, oV — 1o% xR CERM
ER XW5200 2 1OV
021 SM 402-1
L 582 GND_AUDI O CODEC 57 58 63
ISE&C MASTER=J31_AUDI O SYNC DATE=10/ 26/ 2011
T
2v2 s AUDI O CODEC/ REGULATOR
Zex
§§ Bes XW5201
b 2 e o sous Appl e I nc. 051-9585 | D
1 542 M NNEGK W DTH=0. 20M4 GND_AUDI O HPANVP 57 59 60 ® 3.0.0
e VL TAG=0V . 0.
) NOTI CE OF PROPRI ETARY PROPERTY:
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| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 62 OF 132
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LI NE | NPUT VOLTAGE DI VI DER

CODEC RIN = 20K OHVB

NET RIN = 18K OHMB

FC = 0.36 HZ

VIN = 2VRM5, CODEC VIN = 1.14 VRVS

CRI TI CAL
R6300 €300
B3 22UF
o AL LI L TANN 2 AU LI L DV 2\ |et AU LI P L oD =
™M N LT NE W GTF= 1M M N_LTNE W GTr=. IV M N LT NE_ W GTF= 1MW
M N_NECK_W DTH=. TMM 1% M N_NECK_W DTH=. TMM M N_NECK_W DTH=. TMM
1/16W 20%
ME- LF 1ov
402 AT
M PL
R6301*
21. 5K
1o
1/ 16W
NE-LE
62,
CRI TI CAL
C6302
22UF
AUD LI _GND 2 ) |ae AUD LI REF
D> NN LT NE W BT T NN RE W OTF=. TV oD =
M N-NECK W DTH=. 1MM M N-NECK W DTH=. 1M
B 20%
R6303 i
10 SM HE- PL
1o
1/ 16W
VE- LF
, 402
52 57 [ry-GND_AUDI O CODEC
R6305*
21. 5K
10
1/ 16W
NE- LE
62,
CRI TI CAL
C6303
e
o AU LI_R 1A 2 AUD LI _R DIV 2\ |e2 AUD LI PR oD =
™M N U1 NE W BTF= TV ™M N U1 NE W DTHE, TV NN LT RE W GTF= I
M N_NECK_W DTH=. 1MM 1% M N_NECK_W DTH=. 1MM M N_NECK_W DTH=. 1MM
1/ 16W 20%
NE-L Tov
403 AT
S - PL

ISYNC MASTER=J31_AUDI O
TTILE

AUDI O LI NE | NPUT FI LTER

d} Appl e I nc. 051- 9585 ID
®
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EXTERNAL ( HEADSET) M C | NPUT ClI RCU TRY

APN: 35353066 as of JUy 2011

U6400 should get VDD frombattery. Should be powered all the tine.
CRI Tl CAL
L6400
FERR- 220- OHM VOLTAGE=3. 42V
=PP3V42_G3H_AUDI O PP3V42_G3H_CHS N RES W BTG, 378

YL

7
0402
16410 1 08400 1 06405
%OQ/GUF 0, 1UF —— 10UF
—— Z20%
2 &R xeR 2w 2 Cemn xor p CLAVPI
0402-1 202 0402- 1
hd VDD
= u6400 R6403 R6402 R6401
TS3A8235YFP 1 3 RAK, 1 221K, A 02K, EXT_M C BI AS ams
WCSP 1% 1% 1%
116w 116w 116w
RAVPI | D4 Mo Mo Vo
M N_LI NE_W DTH=0. 1M\ RAMPO | D3
M N_NECK_W DTH=0. 05MM CcLAWPI | &4 EXT_MC P
A 1 H oD =
o mo-ALHS MC cLAwo| B4 CHS_CLAMPO
NOSTUFF
Bl IM c1 Mc| D2 106402 |1 C6401
FROM HEADSET %Gare L v REF |2 ToUF" —— 1QUF TO M KEY & FILTER
sov | A3 2 %Eék X5R 2 CeR xsR
cerv 2 SCL 0402- 1 0402-1
a0z
SDA | A4
62 EAM_M C2_Hi ADDR [ A2 o EXT_M C REF oD =
M NCRECRW BTHE, S5 N E 0 NOSTURE
D § 1 2 i
Lan Ve H-JI CHS scL R6406
d q M-LF o — 0 HS_SCL
M N_LI NE_W DTH=0. 3MM { LR 02 O : 59 : =
o2 AUD HS M CZ REr M N_NECK_W DTH=0. 2MM | SDA 1/ 16W
™ VE- LF
gy AUD_HS_M CL_RET WA RN BT R0, S Z CHS_
R6405
w0 s GND_AUDI O HPAMP AR R6407
0 HS_SDA
16w * £ = D >
V- UF 50
402 1/ 16w
V- UF
w0z
stsﬁoo
HPAMP_REF
1 % 2 oo s

| 2C ADDRESSES: CHS uses SMBus 0 connections

CHS U6400 READ 0111 0111 ox77

CHS U6400 WRITE 0111 0110 0x76

SYNC _VASTER=J31 AUDI O

SYNC DATE=10/26/ 201

TTTLE

AUDI O DETECT/ M C BI AS

d} Appl e I nc.
®
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ZOBEL NETWORK & 1ST ORDER DAC FI LTER PLACEHOLDER

52 57 [TI)-ADH2 PCRT L
A
C8500
0.1F ——
AUD HP ZOBEL L
R6500
39
59 57 [TR)-GDADIO oAV
R6510
39
AUD HP ZCBEL R
A
06510 *
0.1F ——
52 57 [T)-AL.H PORT R

ISYNCiNASTER=J317ALD o SYNC_DATE=10/ 26/ 2011}




s PP5V_SO _AUDI O AMP L

3X MONO SPEAKER AMPLI FI ERS ( SSM2375)
APN: 353S2958 as of July 2011

GAIN = +3 DB
1ST ORDER FC (L&R) = ~737 HZ
1ST ORDER FC (SUB) = ~90 HZ

Ri n=80k irrespective of gain

PLACE 05611 CLOSE TO VDD PIN

CRI Tl CAL TWEETER wi t h HPF FC=737Hz
CRI TI CAL CRI TI CAL 1 Ce611
661 ——0. 1UF
FERR 1000- OHM 6613 v
0. 0027UF 2 ek
0157 MR)—AD LR L P 1 2 _AUD SPKRAMP IIN P 1|2 8 402-1 MN_LI NE_W DTH=0. S50 WM
- 0402 NO TEST=TRUE I M N_NEGK_W DTH=0. 20 M
) TEST=TRUE 10% SPKRCONN L_OUT P
o U6610
G0z SSMR375
WL.CSP
CRI TI CAL CRI Tl CAL 101 3751 _P BLI N+ ouT+[ S
661 3751 _N AL N aur- [ B
FERR 1000- OHM 0(:0652]7'3: o = M N_LI NE_W DTH=0. 50 M
! SD* GAI NI M N_NECK_W DTH=0. 20 MV
1 2 1 2 X NC L NECK.
101 57 AU IR | _N AUD_SPKRANP [ IN N I I SPKROONN L oUT N
0402 NO_TEST=TRUE o EDGE[ B2
soR\;A GN\D
61 AUD_SPKRAVP_SHUTDOWN L 402 3
1
CRI TI CAL RGEO%Q
L6601 5%
FERR 1000- OHM 1136w
s7 AUD GPIO 3 L 2 4022
0402
PLACE G621 GLOSE TO VOO PIN
615 PP5V SO AUDI O AVP R
WEETER wi t h HPF FC=737Hz
CRI Tl CAL CRI TI CAL t C=73
C6622 *|. 106621
CRITI CAL CRITI CAL 4T —— —— %aF
L6620 6623 6.3V 2 2 3% M N_LI NE_W DTH=0. 50 MV
TANT- POLY X5R i )
FERR- 1000- OHM 0.0027UF CASE- A4 RTICAL Y s 402-1 M N_NECK_W DTHZ0. 20 M
101 57 T AD P RP AR A L2 AUD SPKRAMP RIN P ]2 w6620 SPKRCONN R OQUT P oD © 6 1o
0402 NO_TEST=TRUE jlo!/n SSMR375
50V W.CsSP
T 101 375R P BLII N+ QUT+| &
CRI Tl CAL CRI Tl CAL 101 375R N ALl N ouT- | 22 M N_LI NE_W DTH=0. 50 MV
L6621 06624 o | M N_RECK W DTH-0. 20 M
A3 L -
FERR- 1000- OHM 0. 0027 UF Ead GAIN—x NC SPKRCONN R QUT N OO © o2 1
10157 T AD 1P RN £l 2 AUD SPKRAMP RIN N I EDGE| B2
0402 NO_TEST=TRUE JDL GND
50V 3
CERM
402
61 _AUD SPKRAMP_SHUTDOWN L
R6601* _L
100K =
59
1/ 16W
VE-LE
202 ,
PLACE 08631 GLOSE TO VOO PIN
61 s PPV SO AUDI O AVP R
WOOFER wi t h HPF FC=90Hz
CRI TI CAL CRI TI CAL
CRI Tl CAL CRI Tl CAL C6632 *|, 1 C6631
L6630 C6633 100UF —— ——0.1UF
20% T 10%
FERR- 1000- OHM 0. 022UF 63V 2| CRITICAL ¢ 2 1% ML NEWDTHEO. S0
] 2 1|2 Y 402-1 M N_NECK_W DTH=0. 20 MV
101 57 AUD 1Ol R P AUD SPKRANP_SUBIN P CASE- AL1 DD
fan) ) LO1_ R L . L d SPKRCONN S _QUT P oD ¢ 2 101
0402 NO_TEST=TRUE To% U630
25v SSMR375
Sar WCSP
CRITI CAL « T"I‘“’é_\L 101 375S P Bli N+ auT+H S
16631 4 101 3755 N AN aur- [ %8 M N_LI NE_W DTH=0. 50 M
rerst Q0S8 o 06634 ol S MAE o, 20
YY) ; > SPKRCONN S QUT N
100 57 [T AUD 101 RN 1 2 _AUD SPKRANP SUBIN N 1|2 eoce| ®2 oD © o2 101
0402 NO_TEST=TRUE JOL D
257
X7R 3

AUD_SPKRAMP_SHUTDOMN_L

|||—-

oD 6 62 101

oD 6 62 101

Gain Pin

Connect to VDD

Connect to VDD through 47k
Not connect ed

Connect to GND through 47k
Connect to GND

Gain dB

12

ISYNC

MASTER=J31_AUDI O

SYNC _DATE=10/ 26/ 2011}

TTILE

AUDI O SPEAKER AMP

d} Appl e I nc.
®

THE
Pl

|

1

i
v

ROP
THE
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6

5

AUDI O JACK 1

LO HP JACK, SPDIF TX

AUD_SPDI F_OUT

<
L6703
FERR-1000- OHM ~ CRITI CAL
AUD_HS_M C1_UNFI LT M AUD_HS_M C1_Hi
o ! — 1 2 _ — — m 59
N 0402
] RITICAL
Pl ace XW on/near Jack pin 5 L6707
g FERR- 120- GHW 2. 0A
- AUD_HS_M C2_RET
002
L6702
AUD_HS_M C2_UNFI LT FERR- 1000- T
) HS_| _ AUD_HS_M C2_Hi
<« O 0402
Pl ace [XW on/ near Jack pin R 3 CRITICAL
g L6708
. FERR- 120- GHW 2. 0A
=PP3V3 SO AUDI O AUD_HS_M C1_RET
3 62 57 7 YY)z ) HS_ _| -
002 o
APN: 514-0671
CRI TI CAL
J6700 AUD CONNJ1 TI PDET
SPDI F- TXRX- K24 M N_LT NE_W DTH=0. 20MM
- RT-TH M N_NECK_W DTH=0. 20MM
M N_LI NE_W DTH=0. 30MV
M N_NECK”W DTH=0. 20MM
MC_ s AUD CONNJ1_USM C
DETECT_ 5 AUD_CONNJ1 USGND DET M NRECW BTHEQ 2004 RITICcAL
SWTCH 2 L6704
A mc T ALD N1 LEFT FERR- 120- CHM 2. OA AUD_HP_PORT R
RIGHT 3 AUD CONNJ1_RI GHT 1FYTYW2 CBD 57 0
GND 4 AUD CONNJ1_USGND M N-RECK-W BTHES. 20N
M N_LI NE_W DTH=0. 30MV
AUDI O M N_NECK_W DTH=0. 20MM CRITICAL
S L6706
. { A-VINLL FERR- 120- GHW 2. 0A AUD_HP_PORT L
B - VvCcC 1 2
9 @ 57 60
o NN BTTES, 2o
OPERATI NG VOLTAGE 3.3 R6700
POF 10K AUD J1 SLEEVEDET R
oo &
0 CRI TI CAL v
SHELL 11 ‘ scoes2 yasw
s 12 CRITI CAL 5 ESDALCS- 1BM2 . LGA;BS
HI ELD 1 C6700 1 C6701 CRI Tl CAL DZ6704
PI NS 23 ——0.1UF 2. 2UF Dz6703 L 6. 8V- 100PF DzZ6700 FERR-1000- OHM ORI TI CAL
— 1% 209% 402 %
2 18V 2 53 6. 8V- 100PF % ) 1YY Y L2 AUD J1 TIPDET R oD
203-1 402 LF 02 1 CRI TI CAL 0402
A ,| CRTICA ) z
DzZ6706 DzZ6701
= 6. 8V- 100PF 6. 8V- 100PF 1 C6705
402 402 —— 100PF
— &%
B B 2 2o
402
M NCREGEW DTHEQ' 20 g G\D CHASSI S AUDI O JACK s 62
VALTAGE=0V
XW6701
sM
Y N
XW6702
GN\ND PATCH EY
I N
3 o o R6701
=PP: AUDI
63 62 57 7 52 5 GND CHASSI S AUDI O JACK AN 2
5%
1/ 16W
VE-LF
APN: 514-0635 402 =
CRI Tl CAL R6749
J6750 AUD_J2_OPT_oU AR AUD SPDIE_IN oD 57
AUDI O- RCVR- MD7 5%
FRT-THS 1/ 16W
DETECT FOR PLUG TYPE _ 5 Vos" CRI TI CAL
SWTCH | 2 AUD _CONNJ2_TI PDET L6754
e iRE S FERR 1000
A RIGHT - 3 AUD CONNJ2_RI NG 1YY Y L2 AD LI R pmyse
D, 4 M N_LI NE_W DTH=0. 40MM 0402
M N_NECK”W DTH=0. 20MM
AUDI O CRITI CAL
L6756
i FERR- 1000- OHM
N\ B - G\D |7 AUD_CONNJ2 TIP 1YY Y L2 ADLL L epmyse
: N B B
c - vour e CRITI CAL
COPERATI NG VOLTAGE 3.3 L6758
POF 600- OHM 300MVA
° AUD_CONNJ2_SLEEVE . LYY Y L2 AUD LI _GND s
SHELL | 10 M NCKECKWW BTHE, 500 04021
1
SHELD [ CRITI CAL 2 CTE??%AZL
PI NS 1 ?SZSO CRI TI CAL ) . 8DZGO7054 FERR- 1000- OHM
— . 8V- 100PF %% ,
, 10V ESDAIDL%SZENE 402 E A Y L2 AUD J2 TIPDET R oo =
R sooss2 ,| CRITICAL 0402
s CRITI CAL DZ6756 :
DZ6757 o 6. 8V- 100PF
L ESDALC5- 1BM2 02 + C6756
Sooes2 N —— 100PF
— %
402
I GND CHASSI S AUDI O JACK s 62

AUDI O JACK 2 LINE I N JACK, SPDI F RX

M C CONNECTOR

CRI Tl CAL
J6780
78171-0003
1o
——0

1

m;s:s@Bl MC N
o2 6 OT}-Bl_M C SH ELD

2

1u1s:s@B| MCP

CRI Tl CAL

DG _MC L

600- OHWV+ 300VA

o
‘o

DG _MC
CRI Tl CAL

J6783
78171- 0004
SM

57 (0T} UD DM C CLK ] 2 CON DM C CLK

DG _MC
600- OHWV+ 300VA

AUD_DM C_SDA1

0402
CRI Tl CAL

L6784

LYY oo . son

ks

CRI Tl CAL

DG _MC | 6785

63 62 57 7 =PP3V3 SO0 AUDI O

600- OHWV+ 300VA

LYY Som e

0000

SPEAKER CONNECTOR

0402

APN:. 518S0519

CRI Tl CAL

J6781

78171- 0002
M RT- SM

3 O

101 61 6 (TR SPKRCONN L QUT P 1 o
101 61 6 [T SPKRCONN L _OUT N 2 o
+—0
—_ CRI Tl CAL
J6782

SPEAKER CONNECTOR

101 61 6 SPKRCONN S QUT P

APN: 518S0521

78171- 0004
M RT- SM
_SO

1

101 61 6 (TR SPKRCONN S QUT N

~

101 61 6 SPKRCONN R OUT P

101 61 6 (TR SPKRCONN R OUT_N

> |w

[eNeNeNe]

ISYNC MASTER=J31_AUDI O
TTILE

SYNC _DATE=10/ 26/ 2011}

AUDI O JACKS

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
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8 7 6 5 4 3 2 1

CODEC QUTPUT SI GNAL PATHS

PORT B LEFT(HEADSET M C) | 2C addresses: M key uses SMBus 0
HP=80HZ, LP=8. 82KHZ M KEY Us880 READ 0111 0011 0x73
FUNCTI ON VOLUME CONVERTER PI'N COWPLEX MJTE CONTROL DET ASSI GNVENT CRI Tl CAL
HP/ LI NE OUT 0x02 (2) 0x02 (2) 0X09 (9, A) NA 0X09 (Jack Detect A) L6880 M N LI NE W DTH=0. 2MM M KEY Us880 WRITE 0111 oo10 0x72
FERR- 1000- OHM M N_NECK_W DTH=0. 1MM
SATELLI TES 0X04 (4) 0X04 (4) 0X0B (11) GPIO3 N A VOLTAGE=3. 3V
suB 0X03 (3) 0X03 (03) 0X0A (10) ®Io3 N A 63 62 57 7 =PP3V3 SO _AUDI O 1 2 PP3V3 SO HS RX CSP M KEY
SPDIF OUT NA 0X08 (8) 0X10 (16) NA 0X0C (Jack detect B) 0402
RG(?BZ R6886" APN: 35352640
® =12C M KEY SCL 1 2 10K CRI Tl CAL CRI Tl CAL
CODEC | NP | GNAL PAT ™
C INPUT S i [T —— 5% 1% ©6880 * 1 06887 2| crRITICAL
ey VELE 10UF —/— ——o0. 1UF
FUNCTI ON CONVERTER PI'N COWPLEX VREF DET ASSI GNVENT NE;);F 402 , 200 —]— —T— 10% AVDD
LINE IN 0X05 (5) 0X0C (12, 0 NA 0X0C (Jack detect C) B, ,, Sen 2 2 e u6880
SPDIF IN 0X07 (7) OXOF (15) N A N A 603 202 comzszal MNLINE WOTHE0. 21
BULT-INMC 0X06 (6) 0X0D (13) N A N A R6883 HS ScL = |scL M CBI A a EXT l\?ICE;IAS
HEADSET M C 0X06 (6) 0X0D (13, V22, B, LEFT) M KEY M KEY 0
5B =1 2C M KEY SDA 1 2 HS SDA B3 |spA DETECT|_BL_HS SW DET CRI Tl CAL
5% 1
SYSTEM | NT AND GPI O LI NES 1/16W HS INT L D ol NT*  BYPASY Bt RX _BP ;_(:6882
NE-LF q — 2. 2UF
402 20%
FUNCTI ON INT @0 —<ED o HS ENABLE 2 |ENABLE . 2 63y
M KEY ENABLE SATA4GP/ GPI O 16 R6884 o | TI PDET_UNFILT A |hoeT o 56081%2. 402
M KEY | NTERRUPT PIRQ H GPIO 5 0 'R6887 o o 1006 16V
PERI PHERAL DETECT PIRQ F aPlo3 18 (OO} AUD 12C INT L 1 2 100K e B |cs § & 2 ceRv 402 L GND AUDI O OODEC 57 ss 63
5%
R6885 % gy y
0 MF-LF 402 g 8
2 [CEy—AUD_| PHS SW TCH EN 1 2 403 2
oo AUD SENSE A PORT A DETECT ( HEADPHONES) _ PCRT B DETECT(SPDI F DELEGATE) = T .
Vo™ = R6880
PPAVS_AUDI O_ANALOG FLT . . 63 53 57 GND_AUDI O CODEC S
&3 R6806 R6805 Wiy
. 39. 2K 20. 0K 402 ,
Res04 803 136w 136w oD =
M- LF M- LF
View e Dls  apgi g eevepeT RN 2402 2402 R AL
uon P- CH C6883 R6890
AUD_31_SLEEVEDET_R 4oz DOREA DL L PORTB DET L 0 |1|UF 2. 2K M NCRESRW BTHE: 35m
= D 5 AUD MC INP L 1]z HS MC H gC LANA 2 EXT MC P s
1 | e < ) AN o
2 % 1/ 16W
3651?; sl 220K 2% M- LF Place this next to Charleston
4z 'R688 .
100 1 iow N
S 2 a|s i 100K 6884 —— 5885
63 58 57 6 S ew 0. 0082UF , 5% 50V
63| AUD_J1_SLEEVEDET_R_BUF CRI CESCE%S MELF 2 0% 28 CEWCR:UTZI cAL
Tl
0. 1UF - o N_LI NE_ DTH=0. 1
o @M AL MC LN L K . EXT M C REF ey o' NEGK W DTHEG. 05w
o
AUD_J1_SLEEVEDET R I NV 2|G o |!
APN: 376S0975 o é g%ﬁm CRI Tl CAL ;2\7
o< PILe SSVBNG7FEAR CRITICAL X5R
1S # JLaiE SSMENGTFEARTE 202
NoH 3 @801 n 801 |
G\D_AUDI O_CCDEC SOT563 Kh PORT B RIGHT(BUI LT-IN M Q)
'_ SOT563
63 58 57 —
e R6850 R§851
0 1 . 4K
e Sk [e¥ st o7 COm>-AUD_CCDEC M CBI AS LAJWA Mg BIAS FILT 3 2
1% CRI TI CAL
EAt ' 06852
02 -2 2UF
20%
Y — 2 83V
202
AUD_J1_SLEEVEDET_R_BUF o 58 57 AUDI O c
6801 CH(%ISCSA%) L6850
L6801 0. 1UF FERR- 1000- OHM
FERR- 1000- OHM o @@@AL MC NP R i Bl MCH F 1YY L2 B MCP ame o o
PP4V5_AUDI O ANALOG 1 2 I 0402
T 1o . CRITI CAL
XSR R6852
402 100K C6853 _|
3 0. 001UF ——
s PPAV5 AUDI O ANALOG FLT CRLTI CAL i o0 R 2 L6851
C6851 402
M N_LI NE_W DTH=0. 1MM 0 1E 2 FERR- 1000- OHM
) .
6804 M N_NECK_W DTH=0. 1MV AUD_J1_DET_NMOS_DRN o @ADL MC LN R 1]z . Bl MCLOFE 1Y L2 B MCN ame o o
o0 1UF VOLTAGE=5V | [ 0402
G\D AUDI O CODEC i ® égg R6853 BE51
2. 4K
63 58 57 63 58 57 GND AUDI O CODEC 02 1 2 SV BI_M C_SHI ELD
136 P N B ame e
1/ 16W
M HP=80HZ =
i 402-1
4 Pl ace this next to the connector
s S APN: 37651017
SOT- 563- HF
SoT- 563- HE NTZD3152P
'R6801 4 NTZD3152P e — K04 Q6800 ols PORT C DETECT (LI NE-1N)
220K AUD_J1_DET_RC2 Gl Q6804 g SSMBK15AVFVAPE |
Thew = Kh R6813
VE-LF — 5} D VESM — 10K
, 402 o 57 (O AUD _SENSE A 2 AN AUD | NJACK | NSERT L
R6802 R6807 % 19 NC
A 1_DET.
. , 100K  AUD_J1_DET_RC , 100K AUD 1 R GaTE 1[G7 s| ey
DE 402
170w 20w : 63 62 57 7 =PP3V3 SO _AUDI O
C6801 1 'R6808 R6809 Ap y1_DET_NVDS_GATE
261 261 6803 220K 802
GAUE 220K % o
2 20% 10V ET. ifiow 'R6811 SSMBK15FV  Dls
ity oz 270K sco vesw e |
, TIPDET_UNFILT , 402 2 5% KhH
= 62 58 57 GND_AUDI O_CODEC 0w ]
5% 5 402
1/ 16W
Moz R6840 [e¥s
R6812 ° APN 37650612
L AQK . A 1P PERI PHERAL DET oD o Ey-AUD J2 TIPDET R AWK 2 AUD 32 DET RC
5% 5% SYNC_MASTER=J31 AUDI O SYNC DATE=10/ 26/ 2011
1/ 16W 1/ 16W 1 I p——
M LF EXTRACTI ON NOTI FI CATI ON M LF 6811 TItE
Vol tage | evel shifting from5V to 3.3V gé%lUva AUDI O \]ACK TRA'\ISLATOQS
2 CERM 402
G\D_AUDI O CODEC d} 051- 9585 D
63 58 57 . Appl e I nc.
i) ~
& £, 3 ) 3.0.0
& >80 NOTI CE OF PROPRI ETARY PROPERTY:
N HE RN R 1 o e
GND_AUDI O_CCDEC b THE POSESSOR AGREES TO THE FOLLOW NG
o 58 57 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 68 OF 132
Il NOT TO REPRODUCE CR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 63 OF 105
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MagSaf e DC Power

Jack

PP18V5 DCI N FUSE s
ORITI CAL ?égﬁ
J6900 SAVP- 24V =PP18V5 DCI N CONN
78048- 0573 PP18V5_DCl N_FUSE ) )
M RT- SM %
NN LT NE W BTF=Tmm
. M N_RECK_W DTH=0. 20mm
| ot VOLTAGESTE: 5V 1 06905 1206-2 _PP3VA2 GaH ONEW REPROT ,
me | o —— 0. 01UF
oo 5 —— 20% SMC_BC_ACOK VCC 1 C6908
o S
o A Ry 0. 1UF
o1 603 B CRITI CAL 20% o\ pceNENT_NOTE=PLACE NEAR L6900 and LS90L
se | O R6929 - 2 Cerm
oK - U6901 &
< 5% ow TC7[SZO8FEAPE 5 L
- MF-LF U6900 SOT665, 2 = SMC_BC ACOK a5 o
2402 MAX9940 4 I
SC70-5 \4
5B SYS ONEW RE 4l NT EXTS sl
CRI TI CAL 3
aD N
o~ m>L =
NC
Bl L CONNECTOR
; =PP3V42 G3H BI L
= 51650523
. . 6951 : CRI TI CAL
1-Wre OverVol tage Protection 0. 18 76955
38V
DAPT or 2 CPB6312- 0101F
ADAPTOR_SENSE ADAPTER SENSE oD 402 F-ST-SM
= 14 ) 13
(9
The chassis ground will otherwise float and can 2 ] 1
send transients onto ADAPTER SENSE when AC is " g g_ 3 .
—x
connect ed R6961
100 NC*—+0 o+
o 10 00 M-SV LLD N\ e e SMCLLDR 1o ot
5% 64 48 =SMBUS BATT SDA - 10 00 9 TO sMC
VLR G
o4 45 QB =SMBUS BATT SCL - 12 00 11 SMC Bl L _BUTTON J OO 6 45 45
C6955 C6953 1| C6952 * 6 o~ 15 C6954 1
0. 001UF 47PF 47PF —— O 0. 001UF
10% 06 06 —— 100
4% 3V 0V B4
CERM 2 CERM 2 CERM 2 CERM
202 203 203 202
CRI TI CAL
T " "
R%Ql()S CRITI CAL 3. 425V "G3Hot" Supply
o » _=PPBUS_GBH 1 2r~ o PBUS G3H R D6990
\ N N_LTNE_W BTFE0. 6 BAT30CWFI LM Supply needs (o guarantee 3. 31V del i vered 1o SNC VRel generator
1/53A’W M N_NECK_W DTH=0. 25 nm sor- 323
oalE ;  VouTAGE-1s. SV =)
3 ) PPVI N_GBH_P3V42G3H
R649790 M N_LINE W DTH=0. 6 rm
.. , =PP18V5_DCI N_CONN .\ , P18V5_DCI N_CONN_R ) [ MNNEGW DTH=0. 3 P3VA2G3H BOOST
M N LTNE_W BTFE0. 6 oo
waw Ve e ™ © ~
'3 8 C6990 1 C6994 1
o0s 4.7 N BOOST 0. 1% CRI TI CAL
xor i 2 U6990 v, L6995
0805 LT3970 20 33UH- 20% 0. 44A- 0. 4550HM _PP3VA? GBH REG
oFN 7
2 [EN UVLO 5 s P3V42G3H SW : Y Y Y L
1 ol RTICA ] M NREGKOW DTHE0 25 mn o D52LC- SM I vout = 3414
- NC > 35352730 e e LAAAZ 350mA max out put
10 |RT FBL_ P3Vv42_BD_R R6992 <Ra>
D row 'RE995 (Switcher limt)
518- 0375 P3V42_RT 0 B Maos" M
= 5% Tog
<o = 116w
n 2] ,
Taoso " BATTERY CONNECTOR 1R6991 o © 5999
BAT- K90- K91- K92 oK P3V42G3H FB —r
— uiw <Rb> 2 SV
P1 ES 402 X5R- CERM 1
P2 2 2 2 1R6996 503
O 549K
P3| 0 1%
pa| ol =SMBUS BATT SCL 48 oa il 1ew
ps| ol s SYS DETECT L 2 402
P6| o® =SMBUS BATT SDA RTCAL a8foa
7| oz o5 s PPVBAT (G3H COWN
P8l o2 RCLANPZ%ZgBSO ~ R6950* Vout = 1.21V * (1 + Ra/ Rb) =
po| ol ] 06950 : C6960 % 7 10K
= 0. 1UF —— 1UF A
SHLD_PI N| O—2 15 3%V M- LE
SHLD_PI N i1 o2 or 2 4022
) | o 0 603-1 ©
SHLD_PI N| o2
SHLD_PI N| o2 0 l

MASTER=J31 JACK

ISYNC

SYNC _DATE=09/ 02/ 2011}
———

TTILE

DC-In & Battery Connectors

d} Appl e | nc. 051- 9585 | D
S 3.0.0
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1

CS7T(5§€)L PP5V1_CHGR VDDP -
| RF9395TRPBF R7893 5.5V "G3Hot " Supply
Ol RECTFET- MG s _PPCHGR DCI N D L >
AN
116w
NC><1 NC NC < NC VLR R s P5V5G3H BOOST
>F >F 402 ™M NPTNETW DTF=0. 2 | — D OT-TRUE
nrush Limiter Revefse-Current Protection Nafacds v o PPCHGR DOIN__ o
FROM ADAPTER — — \“;I - B:) C7094 * M NEGW BTF-0. 2 m
0.22F —— CRI TI CAL B
=PPDCI N_S5 B o . ) o ) o PPDCI N_GBH_| NRUSH 10% —
! M N_LI NE_W DTH=0. 6 mm U7090 a2 L7095
NO STUFF MN REC< W DTH-0 4 mm LT3470A a0 33UH-20% 0. 39A- 0. 4350HM N
1 1 = oFN CHER
1 C7086 | C7085 R7085 ® ® R7080 SHON 4 ¢ PSV5GH SW LYY Y L2 M NCRES WY DTrea. 5 o
Tk e 470K 100K > M N LINE W DTH0. 5 oPa18G. S VOLTAGESS. 5V
— 1% 5% BI AS| M N_NECK_W DTH=0. 25 nm 8C-
i e 1/ 16W 1/ 16W B CRI Tl CAL SWTGH NODE=TS Vout = 5.506V
2 %er 2 Yo ahu”z:' LF ‘I\.AD:VZLF NCx—{NC D1 DT=TRUE
803-1 0 2 2 FelL P 200MA MAX OUTPUT
CHGR AGATE DI V CHGR SGATE DI V T
M N VI NE W DTH=0. 3 mm M N LINE W DTFH=0. 3 mm C7090 * an B 1 C7095 R7095! (Switcher linmit)
= M N_RNECK_W DTH=0. 3 nm M N_NECK_W DTH=0. 3 nm 4. 7TUF —— 0 EY 681K
1 00 —— —— 22pF LK
1 R7081 3% — L
R7086 62K xor e 2 4 2 5oy o CRI TI CAL CRI TI CAL
332K ow 201 ®:| |1 Cc7098 1 C7099
ity 1 .
CRITI CAL et , 462 P5V5G3H_FB —— 10UF —— 10UF
02, <Fb Y Y
D7005 (CHGR AGATE) (CHGR SGATE) se0s se0s
BAT30OWEI LM = = R7096*
Sor-323 200K
L {>|_| R7005 120w
2 es PPCHGR DCIN D 120 2 (CHGR DA N) R7021 201
M N_LI NE_W DTH=0. 2 mm = 10 S| GNAL_ MODEL=EMPTY 2
. e, A2 T oA
ACIN pin threshold is 3.2V, +/ - 50nV MLF oW 101CHGR CSI R P 4 2" R7020 l
. 1 C7020 M- LF 0.020 Vout = 1.25V * (1 + Ra / Rb)
Di vider sets ACIN threshold at 13.55V —L 0. 047UF 402 0.5% =
T 10% W
i ~ wy CHGR CSI_R N ME-LE
| nput. i npedance of. 40K neet s 30mA nax | oad 2 e R7022 101 0612
sparkitecture requirenents R 10 ) 3 1
PP5V1 CHGR VDD Rzlogl N 4 PPDOIN G3H CHGR
747 __=PP3VA2 GBH CHGR R BTTeg, 5 L AANA—ge PPEVL CHGR VDDP R M N_KEGK W DTH-0. 4 CRI TI CAL CRITI CAL
VorTAGESS. v 5% M N-REGKCW DTHEO. 5 402 vorTAGERIS. sV 1 7030 1 Cc7031 1 C7035 1 C7036 1 C7037
y1ew VOLUTAGESS. 1V =L250F L >oUF —|—1uUF 0. 001UF
? 202 C7001 * C7022 * 1 C7021 7 2 7 a0 T 0%
J N 2 2 2 2
crogz » 00z E T TR Brpn | Brw -
N 1UF 'R7002 Yom 2 Zom 2 2 %em PLACE_NEAR=C7036. 1: 3mm
R7012 10% 100K 402 402 402 PLACE_NEAR=Q7030. 5: 1mm
1K Yom 2 § 5% o o -4 -
116w 402 65 st - b = -
st , GND_CHGR_AGND 2902 VDD VDDP ’ oM T_TaBLE
R7000 12|VHST CRITICAL DG N2 PPCHGR DCI N CRI Tl CAL _
1 SMC RESET L AR CHGR RST L 12 JSVB RST N & Max Current = 8A
R7010 m—= s SGATE]| 26 CHGR SGATE H Q7030 o
30. 1K e [E>—=SMBUS CHGR SQL 11lscL U7000  acatel 1 CHCR AGATE 1 C7025 4 [ RIK0332DPB- 01 (L7030 limt)
- =! CHGR - SM
aew Mot “’@—S'\'Bus': o SDA 1 SoA TEN o plze | OHOR cSI_ P ——0,22F — Lrpae f = 400 kHz
, 402 7 C—CHR VFRQ @ csiNl27 00| cHGR cSI N 2 o,
CHGR CELL s JcELL Q 5o CRI TI CAL TO SYSTEM
4] BOOT| 25 |e CHGR BOOT e Place_searmurono. 25: 2mm £7040
CHGR ACIN 2laci N - ll
UGATE]| 24 s CHGR UGATE IE_NCrESTRIE Do 8AMP- 24V
‘R7011 CHGR | cOvp s )i covwp PHASE| 23 |o CHGR PHASE M MN-ETNEWOTHRO. 6 rmM N -REGKW #THEO. 2 mm o H 2 =PPBUS G3H 7es
CHOR VOO . M N LINE W DTFE0. 6
9. 31K < Voo LeaATEl 21 |s OHGR LGATE e oome Yo et © ™ 1200
19 CHGR VNEG 5 |[VNEG M N_LINE_ W DTF=0. 6 mi N NECK W BTFEO. 2. o1 Dr-TROE NO STUFF RITICAL
116w 'R7015 0 CHGR CSO P 18 |csop BGATE| 16 CHGR BGATE 1
2402 330K g0 CHGR CSO N 17 |cson 20vv Al o CHGR ANDN oD =0 R70138% sZZPO‘zt}v
5% .
Bl
uiow . % sev/v Bl 2 ?_m MN {0 =° y 13‘,\,% PPVBAT G3H CHGR REG o kS 2
, 402 C7050 5<l (g ACOK| 4 =CHGR ACOK oD « MF-LF ™M N_LI NE_W DTH=0. 6 nm
TUF 2z 603 , M N NECCW DTi0. 4 T CRI TI CAL oo
100 ¥ 6 E ! C7040 + C7045
2 8% = a Qv T_TABLE L 7 s 1 5oo1ue
402 z §  353s2302 CRI TI CAL CHGR _PHASE RC 195
M N_LINE_W DTH=0. 6 mm 2 X7R
= Q7035 oomsme 2™ 02
4 l"‘ RJK0305DPB NO STUFF CRI TI CAL > CRI Tl CAL
e R7050 oS
H B EZ(?P?:Q 0. 005 £ SI'71370P
4 19 = SO 8
0V o Svie VER 2 TAQ FROM BATTERY
2 CErRm Dgz
XWr 000 pl 402 2 1 PPVBAT G3H CHGR R . 3 |ls
M 4 3 K\ DTHES. & mm 2 D|s PPVBAT _G3H_CONN
M N_NEGW DTH=0. 4 mm o 6a
1 2 (GND) TAGE=1
6 ot — - vaTAE=z oY c7055 :|  C7056:|  C7057 . I T wErEe e m
EAR- 1 1 VOLTAGEST2. 6V
PLACE-NEAR=U7000. 22: 1 £ R 0. Lo p— 0. 01};'350 G
= 3 8V 60V
X5R 2 X5R 2 CERM 2 4
6031 402-1 203
R7051 CHGR P
(CHR SO B) 2.2 IANNA—e R RO
R7052 =
(CHRCSON, AN A - R
(PPVBAT_G3H CHGR R) (PPVBAT_G3H CHGR R)
o | CHGR I COMP_RC {CHOR_BCGATE)
1 C7042 C7011 * 1 C7000 C7005 * C7026 *
—— 0. 068UF 0.01UF —— —L—1UF 0. 22UF —— 0. 001UF ——
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