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BOM Vari ant s Bar Code Labels / EEEE #' s

BOM NUVMBER BOM NAME BOM OPTI ONS ) PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
639-1294 PCBA, 2. 5G, K90i K90i _COVMMON, CPU_2_5GHZ, EEEE_DDRQ o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: DDRQ CRI TI CAL EEEE_DDRQ
639-1581 PCBA, 2. 7G, K90i K90i _COVMMON, CPU_2_7GHZ, EEEE_DH78 o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: DH78] CRI TI CAL EEEE_DH78
639-1698 PCBA, 2. 6G, K90i K90i _COMMON, CPU_2_6GHZ, EEEE_DHBF o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: DH8F] CRI TI CAL EEEE_DH8F
639- 1699 PCBA, 2. 3G, K90i K90i _COMMON, CPU_2_3GHZ, EEEE_DHBG o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: DH8G CRI TI CAL EEEE_DH8G
085-1998 K90i M.B DEVELOPMENT BOM K90i _DEVEL: ENG
K90i BOM GROUPS
BOM GROUP BOM OPTI ONS
K90i _COWDN ALTERNATE, COVMVON, K90i _COMVONL, K90i _COMVON2, K90i _DEBUG ENG, K90i _PROGPARTS, USBHUB_2513B, T29BST: Y o Alternate Parts
K90i _ COVMONL BATT_3S, CPUMEM_SO, SMC_DEBUG_YES, HUB1_2NONREM HUB2_3NONREM T29: YES, DP_SDRV: A2, SDRV_PD, SDRVI 2C: MCU o PART NUVBER &‘%%EEO? BOM CPTI ON REF DES | COWENTS:
K90i _ COMMON2 M KEY, KB_BL
13850603 13850602 ALL Mirata alt to Samsung
K90i _ PROGPARTS BOOTROM_PROG, SMC_PROG, TPAD_PROG, ENET_PROG, T29ROM PROG, T29MCU: PROG
15750058 15750055 ALL Delta alt to TOK Mgnetics
K90i _DEVEL: ENG BKLT: ENG, BVON: ENG, XDP_CONN, XDP_CPU: BPM XDP_PCH, LPCPLUS, VREFMRGN, SOPGOOD_I SL, | MPI SNS_ENG
51650805 51650806 ALL Wolex alt to Foxconn
K90i _DEVEL: PVT LPCPLUS, XDP_CONN, XDP_PCH
— 12850303 12850282 ALL Panasoni ¢ alt to Sanyo
K90i _DEBUG ENG DEVEL_BOM SMC_DEBUG_YES, XDP ey
13850676 13850691 ALL Mirata alt to Samsung
K90i _DEBUG PVT DEVEL_BOM BKLT: PROD, BVON: PROD, SMC_DEBUG_YES, XDP, VREFVRGN_NOT
15250778 15250693 ALL Oyntec alt to Vishay
K90i _DEBUG PROD BKLT: PROD, BMON: PROD, SMC_DEBUG_YES, XDP, VREFMRGN_NOT, LPCPLUS
37650855 37650613 ALL Diodes alt to Toshiba
37650077 37650859 ALL Dodes al (toToshiba
Modul e Parts
37650972 37650612 ALL Rohm al t to Toshi ba
2 ai rohi ne
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON S7650927 37650966 At Feren 1 e
2 ai rohi o
33753934 1 1. 26, QO ESL. 2. 2, 35W B2, 3M GT1, BGA U1000 ORITI CAL PU_2_2GHZ 37680027 37650790 AL Felrena A o Gorey
7 7 1 n n
33754058 1 S, QIRA, G, I1. 2.5, 35W 242, 1,30, 3M BGA U1000 ORI TI CAL CPU_2_5GHZ 37650960 3765080 e R o o Poneses
2 ai rohi
33754057 1 . QURS, 8. 91, 2.7, 35W 242, 1. 30, 4M BGA U1000 ORI TI CAL PU_2_7GHZ 37650790 37650928 h 1 G ool to Falrenita C
2 ai rohi ne
33754024 1 S8, QLR G5, 31, 2. 3, 35W 242, 1. 30, 3M BGA U1000 CRITI CAL CPU_2_3GHZ 37650928 37650895 i Foirenild it to Fonesas
33754064 1 S, QUR7. G5, 31, 2.6, 35W 2+2, 1. 30, SM BGA U1000 CRITI CAL CPU_2_6GHZ 37680937 37650845 A Folrenlld it to Fonesas
33754029 1 1G, PCH. CCLIGARPGI NT, SLHEID, PRQ B0B2HES 1800 CRITI CAL sresorrr sresorer AL FON Bl to S conix
34350534 1 G BN 770580, ENETE50, 076 U900 R TI CAL 37650957 37650958 ALL Fairchild alt to Fairchild
33850753 1 s 2, 13948 Pr O L -6 12 w4100 CRITI CAL 37650953 37650958 AL Feironia At to Renesss
33850921 1 1'C, T29- 0, 220 FCBGA, 15x15M1 3600 CRI TI CAL T29: YES 35353085 35351558 At Smere At e
353S3055 1 1 C, PI 3VEDP212, X2 DI SPLAYPCRT 2:1 MJX, GFN 9390 CRI Tl CAL
—
Programmabl e Parts
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33550663 1 1 C, FLASH, SERI AL, SPI, | MBI T, 217, 8P, SO C Uu3990 CRI Tl CAL ENET_BLANK
341S3026 1 | C ENET, 1! MBI TFLAH, CI V REVO1, K60/ K62 Uu3990 CRI TI CAL ENET_PROG
33580777 1 | C, EEPROM SERI AL, SPI , 1Kx8, 1. 8V, M_P8, LF Uu3690 CRI TI CAL T29ROM BLANK
34170317 1 1C T29 ASSY Uu3690 CRI TI CAL T29ROM PROG
33753997 1 I C, MCU, 32B, LPC1112A, 16KB/ 2KB, HVQFN25 U9330 CRI TI CAL T29MOU: BLANK
34152939 1 I C, PROGRMD, LPC1112A, T29 PORT MCU, HVQFN25 U9330 CRI TI CAL T29MCU: PROG
33850895 1 I C, SMC, HS8/ 2117/ 9MKIMM TLP U4900 CRI Tl CAL SMC_BLANK B
341T0300 1 I C, SMC, K90i u4900 CRI TI CAL SMC_PROG
33550770 1 64 MBIT SPI SERIAL DUAL I/O FLASH U6100 CRI TI CAL BOOTROM_BLANK
33550769 1 64 MBIT SPI SERIAL DUAL I/0O FLASH U6100 CRI TI CAL BOOTROM_BLANK
34170299 1 I C, EFI ROM K90i U6100 CRI TI CAL BOOTROM_PROG
341S2384 1 IR ENCORE |1, CY7C83803- LQXC u4800 CRI Tl CAL
341S3024 1 I C, TP PSCC, K90, K90i , K91, K91F, K92 U5701 CRI TI CAL TPAD_PROG
—
SYNC_DATE=05/ 28/ 200 N\
BOM Confi gurati on
d} Appl e Inc.
<)
Devel opnent BOM NOTI CE OF PROPRI ETARY PROPERTY:
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON PRGPR ETARY | PROPERLY O RPPLE. COVPUTER. 1 NG
THE POSESSCR AGREES TO THE FOLLOW NG
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Functi onal Test Poi nts R 3> e — TP DD TX P<0..3
s NG EDR TXN<OQ 03> wme  — TP EDP TX N<0..3

T D ki =
NG No_TESTs v N ER ARG e ncee ve  (GHINAFDX

NO_TEST =
K19 CONN 176 NC CRT |G BLUE — tme NC CRT |G BLUE 5,7”—MNC EDP;L\.UR)&' TRE =DNC_EDP_ALXN o0
e TRUE PP3V3_ W.AN (NEED 3 TP) ¢ ;, 4 176 _NC CRT | G GREEN — WEPSETRE NG CRT 1G GREEN 517 s C THERI TRE _ THER) .
= TRUE PCLE AP D2R Pl P 2 m DEBUG VOLTAGE 176 _NC CRT 1G RED — WNEPBASETRE  \¢ CRT | G RED . ~_BASE= =
Fan Connect or s = ToUE PO E AP DPR PI N o = . THER — THER .
TRUE PE5V SO D TRUE PCIE AP R2D P % o1 =B TRUE PPVCORE SO_CPU o1z s as V7o -MECRLLGDOC QK = me NG ORI IGDDCCLK 617 CPU_RSVD<30. . 45> — TP RSVD<30. . 45>
[ 87,3212, 17,52 54 65— TRUE PClE AP R2D N 22 8 TRUE PPVCORE _S0_AXG ° 176 _NC CRT | G DDC DATA — YRESETRENC CRT 1 G DDC DATA 61 — < -
[ TRUE N e e |:|: TRUE PCLE_CLK100M AP GONN P .. » ml: ToUE PPive S BRET NTREG Rt =2k e " NG CPURSVD<B..27> e — TP CPU RSVD<B..27> D
= (NEED TO ADD 1 GO TP ” [ TRUE PCl E CLK100M AP CONN N ; o = TRUE PP1V05_S0 isen 70,7, 176 NC CRT |G HSYNG NC ORT |G HSYNC . -
PP3V3 S3 BT F 16 17 20 22 23 36 40 NC CRT | G VSYNC MAKE_BASE=TRUE
= TRUE a2 [ TRUE PP1V5 S3RSO TR NC CRT | G VSYNC
M C FUNC_TEST o IRE POLE WAKE L 720 02 o> IRE PP1VB SO e T RSETE e e <0 1= ™= — =PEGRPD C P<0..7>,
- TRUE SMBUS SMC 0 SO SCL 32 45 48 51 88 TRUE PP3V3_S0 29,393,937 4815 ¢ _NC LVDS 1G CTRL CLK rE ___NC LVDS |G CTRL QLK . _NC PEG R2D CN<O. . 7> TRE  __ =PE D >
= TRUE Bl_MC LO o1 62 = [Os Rt BE P s G R2D C N<O..7> ,
TRUE Bl MCH = TRUE SVBUS SMC 0_SO_SDA 52 45 40 51 00 o TRUE PP5V_SO M 4% 54 & NC LVDS 1G CTRL DATA AKE BASREREVDS | G CTRL DATA Ts~ WARE_BASE=TRUE I
= o e TRUE USB BT P TRUE PP3V3_ S3 7a7s 778 7 1s s [NC PCH LVDS VBG RE =™ NG PCH LVDS VBG NP E DeRP<0. . 7> — =PEG D2R P<0..7> ,
= TRUE Bl_MC SHIELD o1 02 = 24 92 80 = 20°31%33%33%s 50 54 55 72 73 AKE_BASE=TRUE o = ~TRUE -
[ TRUE USB BT N 24 32 80 TRUE PP5V_S3 e - NC PEG D2RN<O. . 7> TRE  __ =PEG D2R_N<O..7>
(NEED TO ADD 1 GND TP) TRUE AP CLKREQ Q L = TRUE PPVCCSA S0_CPU W me T e ~VAKE_BASE=TRUE = — °
0D a2 -
— TRUE AP _RESET CONN L . ? TRUE PP3V3 S5 T $ :x zg $ e NC HDA SDI N1 5 NC PEG BIZD CP<12..15> TRUE = =PEG R2D C P<12..15>
@': TRUE AP _TEMP SMB SDA R . :D TRUE PP3VAZ GBH 050 a0 SOLID e °1 NC PEG R2D CN<12..15> ™ _ =PEG R2D C N<12..15>
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CPU signal s T29 DP Ports
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= = = = = i = =
20902 MAKE_BASE=TRUE o _=PEG R2D C N<11..8> s PEG R2D C N<11..8> — VEBASETREpO E 729 RPD C N<3..0> o MAKE_BASE=TRUE
a1 75 DP EXTAM C P<3..0>s — DPIGM P<3. .0> — TP DPIGB MP<3..0> . o _=PEG D2R P<l1..8> s — PEG D2R P<11..8> — MWEBASSTRE G E 720 D2R P<3.. 0> 2 0 mm
STOOFF-4. 5C0 981+ 1. 1-3.48-TH MAKE_BASE=TRLE - - =PEG D2R N<11..8 — PEG D2R N<11..8 — WWEBASETREpG E 729 D2R N<3..0 TP DP 1G C MP<3..0 DP_T29SNKO M. C P<3..0
DP EXTA M. C N<3..0> 0 — DP |G M N<3..0> — TP DPIGB MN<3..0> v = — B n = B = 0 e a7 =3.. 0> AT =3.. 0>
* *1 7% —VRKE BASESTRUE =S = = = u NAKE_BASESTRUE 17 _TP_DP I G C MN<3..0> MAKE_BASESTRE b T29SNKO M. C N<3. . 0> 53
a0 DB EXIA AXCHC Py 1% % — DP_EXTA AUXCH C P — DP_EXTA AUXCH C P o 17 75 80 81 93 34 17 5 _DP_T29SNKO_Al P —  WKEBASETRE b 129SNKO_AL P 617 34 83
— =TRUE - - 71,62 61 57 54 52 51 50 49 48 PP: DP T29SNKO Al N VAKE BASESTRUE 05 To9GNKO A N
= 6180 75 17 8 DP EXTA AUXCH C N 75 17% °° — DP_EXTA AUXCH C N — DP_EXTA AUXCH C N & 17 75 80 81 2367327012 ‘gs‘ég‘gg‘%sgz gg SV3 SO 83 34 178 9SNKO ALXCH C VAKE BASESTROE 9SNKO ALXCH C 8 17 34 83
MARE_BASE=TRUE — — . . . . 34 17 5 _DP_T29SNK1 HPD — DP_T29SNK1 HPD 817 34
STDOFF- 4. 50D, 98H- 1. 1- 3. 48- TH * 5o * 5% * 5% D
‘ ’%ig\é\, ’%ig\;’v 1/16\2N ,}/{zig‘é\/ 17 TP DP IG D MP<3..0> - DP T29SNK1 M. C P<3..0> 34 83
2 2 2 2 MAKE._| E=TRUE
o 20 s _FWPLUG DET L  FWPLUG DET L s 1o uo ;TP DP 1 G D M.N<3. . 0> = BASE:TRLEDP T29SNK1 M. C N<3..0> 24 83
VAKE BASETRUE — P 1G C CIRL GLK 16 c dir Ak 63 34 17 8 _DP_T29SNK1 AUXCH C P = mueDP T29SNK1 AUXCH C P 8 17 34 83
= 178 — 517 =
BELOW CPU 40 30 5 _FVB43 WAKE L — FW43 WAKE L s 39 40 175 _DP 1 G C CTRL DATA — WEBASETREDD |G C ¢TRL DATA (2 re DB T29SNK1 AUXCH C N NAKE*EASE:TMDP T29SNK1 AUXCH C N 8T eaes
MAKE_BASE=TRLE - 175 DP1GDCIRL OK —_ MAKEBASETREpp | G p CTRL_CLK 617
_— MAKE_BASE=TRUE
TP_SMC EXCARD PWR _EN — TP EXCARD PWR_EN DP_1I D RL_DATA — — DP_1| D RL_DATA
® VARE BASESTRUE A = SHC EXCA ° e e = ASETRE e 8, s _TP BOVB7765 TRAFFICLED L — TP BOM67765 TRAFFICLED L o ar
20920 - NVAKE._BASE=TRUE =
STDOFF- 4. 50D. 98H- 1. 1- 3. 48- TH 16 8 NC PCl E EXCARD D2RN EXCARD D2RN 8 16 62 57 54 52 51 50 49 48
1 16 5 __NC PCI E_EXCARD D2RP EXCARD D2RP s 16 235232221‘20‘37‘35‘33‘59525 ) s e 7765 CE L MG INS L e 7765 CE L M INS L
18 __NC POl E EXCARD R2D CN EXCARD R2D CN .10 ) 37 ® RKE BASESTRE oTEsTTTRE o
16 5 __NC PCI E EXCARD R2D CP EXCARD R2D CP s 16 R20922I42 R20922I5<
= 5116 5 _NC PCI E_CLK100M EXCARDN CLK100M EXCARDN s 16 81 )Y 505
LEFT OF CPU FAN STANDOFF o1 16 5 __NC PCI E_CLK100M EXCARDP CLK100M EXCARDP o 16 81 o Lo s 1886 TP LVDS |G B CLKP — TP LVDS IG B CLKP o618 80 -
402, 402, VAKE_BASE=TRUE —
STDOFF- 4. 50%%98%’1_ 13 48-TH PCl E PCH D2R N<5. . 8> PCH D2RN<5. . 8> 75 17 8 _DP_EXTA DDC CLK — DP EXTA DDC @K s 17 75 s0 1886 TP LVDS |G B CLKN — TP LVDS IGB CLKN 68 18 80
PCI E PCH D2R P<5..8> PCH D2RP<5. . 8> "“;JASE';M DATA o a bvra MAKE_BASE=TRUE
* @ PCIE_PCH R2D C N<5.. 8> PCH_R2D CN<5. . 8> T RET Lxn o = = £ Dboc 8T 10 LVDS_| G B_DATAP<O..3> — LVDS | G B DATA P<0..3> 0
PCIE PCH R2D C P<5..8> S PCH R2D CP<5..8> 75 17 5 _DP_EXTA _HPD — _DP _EXTA HPD o178 VAKE_BASETRUE N TEST=TRS -
= = — L ] B_DATAN<O. . — L ] B_DATA _N<O. .
l s 16 5 __NC PEG CLK100MP — “’“KEJ‘:; TRE NC PEG CLK100MP 5 16 61 VAKE_BASESTRUE RO908 e AT AND 3> =L516 032 °
- _— MAKE_| E=TRUE
o 20 0 NG PEG OLKIOOMN = PEG ALKI0ON e 100K s 18 s _NC LVDS | G A DATAP<3> — NC LVDS | G A DATAP<3> s 18 50
- u ]5‘-}/3 MAKE_BASE=TRUE NO_TEST=TRUE —
it 50 185 _NC LVDS 1 G A DATAN<3> — NC LVDS | G A DATAN<3> o 18 80
4025 VAKE_BASE=TRUE NO_TEST=TRUE —
M.B MOUNTI NG (TO C. BRACKET) SCREW HOLES 74 18 8 s _LVDS DDC CLK — LVDS DDC CLK 68 18 74
=y MAKE_BASE=TRUE -_—
oM T oM T
20906 20907 16 5 _NC PG CLKQUT DPN e Ne POH cLkaUT oeN o 16 74 10 8 o LVOS DO DATA =-Lvbs UG DAIA s s e C
3R2P5 3R2P5 = MAKE_BASE=TRUE ROglO 77185 _LCD BKLT PWM — LCD BKLT PWM 518 77
L L KouT_DPP — Keur_oep = =
16 8 _NC PCH QLKQUT = TNAKE,BASE:TMW PCH_QLKQUT 5 16 . e N A — PPBUS SWEBKL . VAKE_ BASE=TRUE
- e 5% M NCREGKW DTS, 376 M 74106 LCD 1 G PWR EN — LCD IG PWR EN o107
— = ot VAKE BASELTRUE MR T -
- = 402 - . 77 18 8 _LCD BKLT EN — LCD BKLT EN 8 18 77
535 TP _ISSP SCLK P1 1 — TP ISSP SCLK P1 1 o 53 = PPOUS SWBKL e VAKE_BASESTRUE -
VAKE_BASE=TRUE —
535 _TP_| SSP_SDATA P1 0 — TP ISSP SDATA P1 0 s 53 245 - NC USB HUB1 OCS4 — NC USB HUB1 OCS4 s 24
M.B MOUNTI NG ( TO TOPCASE) SCREW HOLES PARE BRSO B o5 e ocsa S —
e MAKE_BASE=TRUE — o
NC FSB CLK133M PCH P — NC FSB CLK133M PCH P .
M s o s w5 _NCFSB OLK eoHp _ — ™ 26 __PUUSB HUB? PRTA P — PU USB HUB? PRT4 P o2 DPA PWR SW: Nostuff, Backup
FSB K133M PX N — FSB K133M PX N - -
3R2P5 3R2P5 3R2P5 80 8 N%E7£SE:% 33 m‘fi*smu = NC_PSB_OLKL33M POH 8 80 248 __PU USB HUB2 PRT4 N — PU USB _HUB2 PRT4 N o 24
1 1 1 MAKE_BASE=TRUE -
U0950 e
1 1 TP52553
B v T = v T - T29BST: N 20 2030 70,22 2010377 5 PP3V3_S5 1lin SOT-23  ourle PP3V3_SW DPAPVIR 75 76
Z0911 70912 ROSO)GO NOSTUEE s DPAPWR | LI M
3rePs 3R2PS 17 64 63 50 40 40 36 7 5 _PPBUS_G3H LAAN2 PP15V_T29 736 76 .
58 76 73 46 a5 _SMC_S4_ WAKESRC EN 3 |ENn FAULT* [ 4 T29_A HV_EN 36 75 76
"Bo5" a0 NOSTUFF
- — o 1
o me T29_A_BIAS . _DP_A_BI ASO DP_A BIAS2 R0950
ﬂ/
00960 : 962 0964 : < 2 Tiow
EM 10O (SHORT) POGO PI NS 0. 01UF 1% 8. 01UF ,
18v 2 18v 2 10V 2
X5R X5R X5R
201 201 201 = B
250900 250901 250902
1. 4Dl A- SHORT- EM - MLB- K19- K24 1. 4Dl A- SHORT- EM - MLB- K19- K24 1. 4Dl A- SHORT- EM - MLB- K19- K24 = =
48 33 32 31 30 26 24,187 ¢ | PP3V3_S3
NO%'USE % T UFF NO'%T)'US l% TUFF
L L L R0915’ 'R0916 9 5* 9
= T29 A BI AS R2DP1 75 %ﬂgK 10K 10K
= = = NO STUFF b’;ﬁt” i i ! ! iiow
250903 250908 250909 = T29. A BIAS RDNO R0917 2, 2402 402, 2402
1. 4D A- SHORT- EM - MLB- K19- K24 1. 4D A- SHORT- EM - MLB- K19- K24 4DI A- SHORT- EM M.B- K19- K24 RO971 o, 5 2 56 T29 A Bl AS R2DN1L 80 75 MWW\/\/\/Q % USB T29A N 24 80 us| PU USB HUB2 PRT4 N 8 24
sv I Treow— VN - SO TRESS, 3V w0 75 ___T29 A RSVD P 20 2 s USB T29A P 24 80 USB_EXTC P 24 80 PU USB HUB2 PRTA P g 24
: s o150 T29_A BIAS) R0970 ,0, ¥ 2 29 A BIAS R2DPO -
Toow— VVV =774 =1
Q0971 NO STUFF
0. O1UF ——
= = 18T s _TP_CPU VIT SELECT — TP CPU VIT SELECT s
) X5R 2 VAKE_BASE=TRUE —
201 p—
L Di gital G ound
EM TALL POGO PINS Unused T29 Ports
750904 250905 250906 250907 RO973 4, S AA 25 J29 A BIAS D2RNL 7 M‘iNP. RE T T G
2. 0Dl A- TALL- EM - MLB- MB7- VB8 2. 0Dl A- TALL- EM - MLB- MB7- MBS 2. 0Dl A- TALL- EM - MLB- MB7- MBS 2. 0Dl A- TALL- EM - MLB- MB7- MBS 1 N VO TAGE=3. 3V 53 (OO} T29 D2R P<2. . 3> — NC T29 D2RP<2. 3> En J_ M N_NECK_W DTH=0. 2MM
R0972 ,,, § 250 J29 A Bl AS D2RP1 7 120 DPR Neo. 35 T WE BTAZSE_TDzRN<2 -2 NO_TEST=TRUE — VaTacsov
12w~ VV VT . — NC T29
. . . . Cc0973 1 I = WAKE BASESTRUE NoTESTITRE
0. O1UF —|—
C0972: 1837‘;_ o [I)—129 R2D C P<2..3> — NC T29 R2D CP<2..3> 2
L = = = 0. 0O1UF —|— X5R —— MAKE_BASE=TRUE NO_TEST=TRUE
= BT 201 s D T29 R2D C N<2..3> — NC T29 R2D CN<2..3> 2
X5R 2 = MAKE_BASE=TRUE NO_TEST=TRUE
201 L
= s D T29 LSEO<2> = T293%§_CE<2> oo ¢ [SYNC VASTER=KO1 M.B SYNC_DATE=05/ 15/ 2010 A
= s Oy—T29_LSEO<3> — “t5PPEGRR as T - - e
Heat Spreader Holes for T29, PCH VAKE__BASE=TRUE lesig Si gna| Al i ases
T29 JTAG D
20950 70951 20952 Unused PGOOD si gnal Appl e Inc.
STDOFF- 4. 00D1. 85H SM STDOFF- 4. 00D1. 85H SM STDOFF- 4. 00D1. 85H SM g ®
1 1 1 JTAG | SP_TCK — JTAG | SP_TCK
o2 20 D e aace-Troe = oD © 20 22 o 720 _ TP P1V5S3RSO_RAMP DONE  — TP_P1VSS3RSO_RAVP DONE s 72 NOTI CE OF PROPRI ETARY PROPERTY:
MAKE_BASE=TRUE —_—
1 1 34 19 8 EJKL#IASIE-STP DI = JTAG | SP_TDI oo @ 10 3 o TP DDRREG PGOOD — TP DDRREG PGOOD 5 or ngpl r\FO:eMA L%SZNTAIOI:\IED HERELN IarTHE e
= = 24 108 JTAG | SP TDO — JTAG | SP TDO o 19 34 MAKE_BASE=TRUE m TTE TPOCBESSO? AGREES TO THE FCL OW NG
L ayre o= = < MAI NTAI N THI' S DOCUVENT | N CONFI DENCE 9 OF 109
- Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 8 O: 86



www.chinafix.com

OM T_TABLE NOTE: Intel provides an internal pull-up OF 5-15k to VCCl O on all CFG signals.
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2@y VEM B_DQ<46> o g,  BAS8|sp p 46 SB_MA_13| BD46 MEM B _A<13> 20 79
79 zza@w SB_DQ 47 SB?MA714%@ 29 79
gy VEM B DQ<48> o g  AWS|sp pQ4s SB WA 15[ A2 g MNEM B A<15>  memyzevo
79 zza@w SB_DQ 49
79 zs@w SB_DQ 50
7 gy VEM B DO<51> o g,  ANSO |sp pQ 51
79 zza@w SB_DQ 52
79 zs@w SB_DQ 53
79 zza@w SB_DQ 54
79 zza@w SB_DQ 55
5 2oy VEM B_DOS56> gy,  AKS8 | sp DQ 56
79 zza@w SB_DQ 57
79 zza@w SB_DQ 58
7 gy VEM B DO<59> o g, ~ AGBO | sp pQ 59
79 zza@w SB_DQ 60
79 zs@w SB_DQ 61
gy VEM B DQ<62> o g  AF61|sp pQ 62
79 zza@w SB_DQ 63
w2 @mNEM B BA<O> o, = BG39|spgso
78 20 M B_BA<1> BD42 | 5B BS 1
7 20 (T} NVEM B _BA<2> > AT22 | sB BS 2
79 29 MEM B_CAS L AVA3 | 5B cast
720 @m—NVEM B RAS L ¢ BF40] s5_RAS*
720 o—MEM B VE L ¢ BD45] SB WE*

SYNC DATE=06/ 18/ 201d
Lac3mmynzy
CPU DDR3 | NTERFACES
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1412976
69 49

PPVCORE_SO_CPU

PPVCORE_SO0_AXG OM T_TABLE
00 a0 1512976 1 Y oA O AR
CRI Tl CAL
OM T_TABLE PPIVOS SO PP1V5_S3RSO 6710 12 15 30 72 73 85
CRITI CAL VIO OY s reiizisigir 02223 AAE |VAXG 1 uU1000
3640 45 68 70 73 AB47 BGA
(NOT control | ed by VCCl O _SEL) VAXG_2
A26 |vec 1 U1000 vcaol o 1| AF46 Fixed at 1.05v ABS50_|VAXG 3 (7 OF;S’) vDDQ 1| AJ28
A29 |yee 2 BGA vea o 3| _AGA8 ABS1 |\axG 4 g 3 vDDQ 2| AJ33
A31 lvee 3 (6 &F 9 vea o 4l AGE0 AB52 VAXG 5 i vDDQ 3| _AI36
A34 |vec 4 2 veal o 5| AGsL AB53 [yAXG 6 Z|9Q VDDQ 4| AJ40
A35 lvee s @ veal o 6| A7 ABSS_|\axG 7 C \ VDDO 5|_AL30
A38 lvee 6 zlo veal o 7| Al21 AB56_|\yaXG 8 = vDDQ 6] _AL34
A39 |yee 7 6| vea o 8|_AI2s AB58_|\axG 9 Z |z vDDQ_7|_AL38
A2 lvee 8 > | Vool 0 of AJ43 ABS9_[VAXG 10 & § VDDQ 8| _AL42
C26 |vee 9 g~ vea o 10 _AJ47 ACB1 |yaxG 11 vDDQ o AMB3
7 |vee 10 g g Vool 0 11| AKS0 ADAT_lyAXG 12 vDDQ 10| AMBE
32 |vee 11 vea 0 12| AKS1 AD48 |yAXG 13 VDDQ 11| AMAO
34 |vee 12 vea o 13| ALl4 ADS0_IyAXG 14 9 VDDQ 12| ANSO
37 |vee 13 vcal o 14| AL1S ADS1 IVAXG 15 z VDDQ 13| _AN34
&9 lvec_14 veal o 15 AL16 AD52 IvAXG 16 [ VDDQ_14| AN38
42 lyee 15 vcal o 16| AL20 AD53 |VAXG 17 |3 VDDQ 15| AR26
D27 lvec 16 vea o 17| AL22 ADSS lyaxG_18 % E vDDQ_16| AR28 PPVCCSA_S0_CPU
D32 |voc 17 vcol o 18] AL26 AD56_|\AXG 19 : VDDQ 17| AR30 B e —
D34 |vec 18 veal o _19] AL45S AD58 |VAXG 20 E vDDQ 18| AR32
D37 |voc 19 vea o _20] AL48 ADE9 [vAXG 21 VDDQ 10| ARS4 PP1V5_S3RSO
D39 |vec 20 vea o 21| AMLE AE46 |\yaxG 22 vDDQ 20| AR36 e e — .
D42 |vee 21 Vool 0 22| AML7 N5 JuaxG 23 VDDQ 21| AR40 » R13180%
E26 |yoc 22 VCal O 23| AVl P47_lvaxG 24 (P vDDQ 22| AV41 PLACE_NEAR=UL000. U10: 0. 8mm =L
E28 |vcc 23 VCal O 24| AMA3 P48 |VAXG 25 VDDQ 23| AV26 . o
E32 lvee 24 VOOl 0 25| AMAT P50_lVAXG 26 VDDQ 24| BA40 R1380 022
= - = - . BCA3: 50, 8nm100
£24 |voo 25 VOQ O 26| ANEO P51 |yaxG 27 VDDQ_25|_BB28 PLACE*NEAF;&ES%.BDC@E?:?T&"':I )
E37 lvec 26 vea o 27| A2 P52 |VAXG 28 vDDQ 26| BS33 franis
E38 |yoc 27 Vol O 28| _AMS P53 lyAxG 29 022
F25 |vec 28 § veal O 29| AN48 PS5 |vAXG 30 ] veepQ 1| AVes PP1V5_S3_CPU VCCDQ ;5
F26 \/( 2! P56 |y, 1 3 VCCDQ 2 AN26
28 0C 29 a VCCl O_30[ AAL4 P61 AXG 3 38
\VCC_30 Z Voa O 31| _AALS VAXG 32
F32 lvee 31 ® Vet O 32| _ABL7 T48 |VAXG 33 VDDQ _SENSE|_BA3 ) S—
F34 vec 32 g Voo O 33| _AB20 T58 |VAXG 34 1 VSS_SENSE_vDDQ_BA43 ] \ il
F37 lvee 33 — T59 |VAXG 35 2z ore. -
F38 |voo a4 veal o 34 ACL3 T61 |yaxe 36 @5 VvocsA_Sense| UL0 - CPU VCCSASENSE oo -
Faz oo VOOl 0_35|_ADL6 W6 |yaxG 37 z
512 lvoe a0 VCcal O 36|_ADL8 Va7 luake a6 VCCSA VI D o|_D48 CPU_VCCSA VI D<0>
25 |veo 37 > vCal 0 37 231 Vas_|vaxa 39 Py VOCSA VID_1| D49 CPU_VCCSA VI D<1> oo
- 7 veal 0_38 ~
26 z ) V50
vec. 38 2 Vool o 3e| AELS VAXG_40 SM VREF|_AY43 CPU DDR VREF,,
H28 lvec 39 o AF16 V51 IVAXG 41 *- TR0 N
H29 lyog 40 VO3 0 40 VB2 |uaxa 42 R1381
82 = Veal O 41| AF18 V53 - PLACE_NEAR=UL00O, BA43: 50. 8nm100
VCC_41 5| AF20 VAXG_43 PLACE_SI DESBOTTOM 1%
H34 |vioe 42 VCCI O 4 e T A s
= veal 0_43 - 62
5 lvee 43 Voo O 44| AGLE V56 VAXG_ 45 R1314 |' '| R1313 2
H37 |voc a4 Voa O 45| _AGLT V58 |VAXG 46 10K 10K
HB8 |voc 45 voa o aa] A0 PP3V3_S0 pmnBuNLELR V59 |VAXG_47 e iow L
40 e e Pegrn GREppuRERg V60 |y 40 AN
325 |vee_a7 vea 0 47 : PP1V05_S0 o7 0 10 12 g 17 20 22 2.0 7 o FOYCORE_SO_AXG VEL |vaxG_ a9
voal _agl_AI14 R1320 So7.8 32 83 188 %0%43 85
J26 |vec a8 Vet O 49| _AJI5 10K VB2 IVAXG 50 L
J28 |voc 49 = 1o N PLACE_NEAR=R1310, 2: 2. 54mm VB3 |VAXG 51
329 lyec_so vea o s0| W6 o, '331032%& NARLULO00. Cad 2. 54 NCSTUFF W65 |\axG 52 =
332 |vec 51 veal o 51 W7 1% —TEAE | Az 2. S4mm R1370% V66 |VAXG 53 , ) )
134 \cc 52 For Future Compatibility KE‘EFW s PLACE NEAR=UIL000, F45: 50, 8mm 100 W61 \VAXG_ 54 PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de.
335 |vec 53 Vool 0 SeL| BS22 21 R1310 PLACE_SI DESBATTOM 50y Y48 |VAXG 55
J37 |vec 54 402 1716w 1 2 5% ME-LF ) 68 78 b2y Y61 |VAXG 56
J38 |vee 55 = voorge 1l AMES P1V 7,10 PLACE_NEAR=UL000. A44: 38mm o 73 72 30 15 12 10 7 o PPLV5_S3RS0
J40 lvec 56 38 Ve AN22 R1311 7 o0 ¢oor}—CPU_AXG SENSE_P Note VO TAGE=1 05 &5 |VAXG_SENSE @ R
342 lyec_s7 s02 1116w O LANAZ sre1e CPUMPDSCLK myeers e | AXG - &5 |VSSAXG SENSE f MMEIRT
K26 |vec s8 a VI DALERT* [y A44 o CPU VIDALERT L R Note. VOLTA [ 30
| - _ .
K27 lvec 5o s Vi DScLK|_B43 .« CPU VIDSCLK R R1312 w7 _PPIVB_SP_CPU VCCPIL R BES \vooPLi 1 PLACE_NEARSULO0O. BI44: 2. 54mm,, 2
K29 lvee 60 Vi DSouT|_A4 = CPU VI DSQUT R 502 2136w O AN 2 5% b L CPU_VI DSOUT & o 7 BCl lvocPLL 2 @2 i
K32 voc 61 CEN SRR CPU_DDR VREF
K34 lvec 62 we  VOC_SENsE| _F43 & CPU VCCSENSE P PPVCORE S0 CPU NOSTUFF | ., . _PPVCCSA S0_CPU p—— ' o Ve Exr =
i} o = S0 67912 14 49 69 S 1 |
K55 Jvoo 63 94 vss sense 43 - CPU VOCSENSE N BE1V0E S0 g R1371" LT vacsa 1 P1§131 1 C1330
B — 43 38 4 . - .
= xgﬁgg $3 yog o sense| ANLE «_CPU_VCOl OSENSE_P 36740 a5 &8 PLACE_NEAR-(J1000, 45,50, am 0100/0 e xOCSA7§ PLACE_NEAR=U1000. BJ44: 2. 54nm 059/0 ?6%1U|:
1 T 1/ 16W 1/ 16W
RN VSS_SENSE_vea g_ANLY . CPU VCCl OSENSE[N nosTUE || nostuer i %o VOCSAfA i 2 %%
L25 |yee 68 R1360 R1362 N22 |yccsa s
- — F43: 50, 100 100 = . ANI6: 50. -
28 |ucc 6o o e N 0o 198 2 2100 e aenenges, eac: s onm P lvcns o + <
L33 |vec 70 L s = P20 |vcosa 7 g PLACE_NEAR=U1000. BJ44: 2. 54nm
L36 |yce 71 2| |2 RI6 |vcesa 8
L40 = PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de. R18 u %
o6 VCC_72 Note VO TAGE=1 25 68 78 R21 Vo
\vee 73 D> \VCCsA 10
N30 |vec 74 Not €. VOLTAGE=0V oD oo 7 ULS lvcesa 11
N34 |vec 75 Note VO TAGE=1 05 o 70 7 V16 |vocsa 12
N38 |vec 76 S — oo o0 7 V17 lvocsa 13
e = V18 |vocsA 14
V21 |ycesa 15
NOSTUFF NOSTUFF V20 Ivocsa_16
R1361'| |'R1363
PLACEiNEAFtUJ&%gD. G&*E&‘rarw 100 100 PLACE_NEAR=U1000. AN17: 50. 8nm
PL SI = |
= u Jéuv:« ifiew ~ PLACESIDESBOTTOM SYNC_MASTER=ANNE K90 SYNC DATE=06/ 18/ 2014
B[ ), A —

PLACEMENT NOTE: Pl ease place all

sense line resistors on BOTTOM si de.

CPU POVNER

d} Appl e I nc.
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OM T_TABLE
CRITI CAL
BGL3 |yss U1000 vss| M1
BGL7 |yss BGA vss|_ML5
B&R1 |yss (9 OF 9) vss|_Me8
Vss

B&24 |yss 2 vss| NL
B&28 |yss g o vss|_NL7
B&7 |yss 8o vss| N2l
BGAL |yss £Q vss| N25
BA5 |\yss ) vss| 28
B9 lvss g4 vss| N33
BG53 s % = vss| 36
9 lvss § vss| W0
S5 lvss vss| W3
40 |yss vss| N7
D4 |yss vss| M8
D6 |\ss vss|_N\s1
D10 |yss vss|_Ns2
D14 |yss vss|_Ns6
D18 |yss vss| N61
D22 |yss vss|_P9
D26 |yss vss| P14
D29 |\ss vss| P16
D35 |yss vss| P18
D40 |yss vss| P21
D43 |yss vss|_P58
D46 |yss vss|_P59
D50 |yss vss| R4
D54 |yss vss| R17
D58 |\ vss|_Re0
E3 vi vss| R46
E25 |yss vss| T1
E29 |yss vss|_T47
E35 |vss vsg|_T50
E40 |yss vss|_T51
F13 |yss vss|_T52
F15 |yss vss|_T53
F19 |yss vss|_T55
F29 |yss vss|_T56
F35 |yss vss|_Us
F40 |yss vss|_UL3
FSS |vss vss{ V20
G5 |yss vss| V61
A8 |yss vss| V8
1 |yss vss| W3
&1 |yss vss| W5
H v vss| W8
H10 vi vss| Vel
H14 |\yss vss| w6
HL7 sg Y4
H21 xi xq Y47
H53 |\ss vss|_Y58
H58 |yss vsg|_Y59
J1 lvss

349 |yss

355 |yss

K8 lvss

K1l |yss

K21 lvss VSS_NCTF{_AS
K51 lvss VSS_NCTF{_AS7
L16 lvss Vss_NCTF{_BC61
L20 lvss Vss_NcTF{_BD3
L22 lyss Vss_NCTF{_BDS9
L26 lyss vss_NCTF{_BE4
L30 lvss Vss_NCTF|_BES8
L34 lvss vss_NCTF{_B&
L38 lyss Vss_NCTF|_BB7
L43 lvss vss_NcTF &
L48 lvss Vss_NCTF_C58
L61 lvss Vss_NCTF{_D59
M |vss vss_NcTF_EL
M6 |vss Vss_NCTF{_E6L

TR
CPU GROUNDS

OM T_TABLE
CRI TI CAL

A9 lvss U1000 vss| AMB4
A13 |yss BGA vss|_AvB8
AL7 lyss (8 CF 9) vss| AMA2
A21 |yss vss vss|_AMIS
A25 |yss 2 vss| Awg
A28 lvss g ® vss|_AMBE
A33 lyss 7O vss| ANL
A37 lyss [ vss|_AN21
A0 |yss > Ul vss| AN25
]\ 55 Ve e
A9 lyss % é vss|_ANS3
A53 lyss vss|_AN36
AAL |yss vss|_AN40
A8 |yss vss| An43
A3 |yss Vss| ANA7
AASO |yss vss|_ANSO
AASL |\ss vss|_AN54
AA52 |y vss| AP7
AA53 vi vss| AP10
AAS5 |ysg vss|_AP51
ARS6 |\ss vss|_AP55
ABL6 |\ss vss|_AR7
AB18 |yss vss|_AR13
AB21 |\ss vss| ARL7
AB48 |\s5 vss|_AR21
AB61 |\ss vss| AR41
A6 |\ss vss| AR4s
AC10 |yss vss|_AR1
AC14 |yss vss|_AT4
AC46 |\ss vss| AT14
A4 |yss vss| AT19
ADL7 |ysg vss|_AT36
AD20 |yss vss|_AT45
AD6L |\ss vss|_AT52
AEB |\ss vss|_AT58
AE13 |yss vss| AUL
AF1 ss| AUT
AF17 xi xq AULL
AF21 |\ss vss|_AU8
AFA7 |yss vss|_AU32
AF48 |yss vss| AUS1
AF50 |\ss vssl AV17
AF51 |ysg vsg| Avz1
AF52 |\ss vss| Av22
AF53 |\ss vss|_Av34
AF55 |vss vss|_Av40
AF56 |\ss vss|_Av4s
AF58 |yss vss|_AVE5
AF59 |yss vss| AW
AGT |yss vss|_AwL3
AGLO |yss vss|_Aw3
AGL4 |yss vss|_Ave1
AGL8 |yss vss| A4
ARAT |yss vss| AY9
AGE2 |\ss vss| Avi4
AGEL |yss vss|_AY19
A |yss vss|_AY30
A8 |\ss vss|_AY36
A7 |yss vss| Av4l
AI13 |\ss vss|_AY45
AJ16 |yss vss|_AY49
AI20 |yss vss|_AY55
AI22 |yss vss|_AY58
AI26 |yss vss| BAL
AJ30 |yss vss| BALL
AI34 |yss vss| BAL7
AI38 |yss vss| BA21
AJ42 |yss vss|_BA26
AI45 |yss vss|_BA32
A48 |yss vss|_BA48
AKL |yss vss|_BAS1
AK52 |yss vss|_BB53
AL10 |yss vss|_BCS
AL13 |yss vss|_BC13
AL17 |yss vss| _BC57
AL21 |ysg vss| BD8
AL25 |\ss vss|_BD12
AL28 |yss vss|_BD16
AL33 |\ss vss|_BD19
AL36 |\ss vss|_BD23
AL40 |\ss vss|_BD27
AL43 |yss vss|_BD32
AL47 |\ss vss|_BD36
AL61 |\ss vss|_BD40
AVE |yss vss| BD44
AML3 |yss vss|_BD48
AVRO |\sg vsg|_BD52
AVR2 |\ss vss|_BD56
AVR6 |\ss vss|_BES
AVBO lyss vss| B

C} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF "APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

14 OF 109
13 OF 86

2



www.chinafix.com

8 7 6 5 4 3 2 1

Al INTEL recommendations fromIntel doc #4439028 Huron River Platform Power Design Guide

CPU VCORE DECOUPLI NG

Intel recommendation (Section 6.2): 35x 2.2uF, 25x 22uF, 4x 470uF mm

69 49 12 9 7 6 _PPVCORE SO _CPU CRITI CAlg CRI TI CAL o CRI Tl CAlg CRI Tl CAlg CRI Tl CAlg CRI TI1 CAlg CRI T1 CAL o CRI TI CAL o CRI T| CAL ¢ CRI TI CAL CRI T1 CAL CRI T1 CAL CRI TI CAL CRITI CAlg CRITI CAL g CRI Tl CAL CRI T1 CAL oCRI T1 CAL CRI T1 CAlg CRI T1 CAL CRI T1 CAL CRITI CAL o CRI TI CAL CRITICAL CRI TI CAY
NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF
E C1600 C1601 E C1602 C160 1 C1604{: C1605|: C1606 |: C1607 E C1608 E C1609 E C1610 1C1611 |: C1612 1 C1613|+ C1614 E C1615 1 C1616 E C1617 E 161 1 C1619 [ C1620 |1 C1621|:Cl1622 |t 01623 1 C1624
e 2. 2UF 2. 2UF 2. 2UF - /2. 2UF —— — 2. 2UF 2. 2UF — 2. 2UF 2. 2UF —|—2.2UF —2 2UF —|— 2. 2UF —— UF 2. 2UF
— 20% -1 20% -1 20% 20% 20% 20% 20% -1 20% -T— 20% — 20% -1 20% 20% -1 20% -1 20% 200 — 20% -1 20% -1 20% -1 20% -1 20% 20%
2 4 2 2 2 2 2 2 2 a4V 2 a4V 2 a4V 2 a4V 2 a4V 2 a4V 2 a4V 2 a4V 2 a4V 2 a4V 2 a4V 2 a4V 2 2 a4V 2 a4V 2 a4V 2 2
X5R X5R X5R XSR X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R XSR X5R
402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 D

CRITICALyg CRITICALCRITICALS CRITICAY CRITICAlY CRITICAlg CRITICAL g CRITICAL CRITICAL S CRITICAL, CRITICAL o CRITICAL CRITI CAL CRI Tl CAL CRI Tl CAL CRITICAL o CRITICAL CRITICAL JCRITICA, CRITICAL CRITICAL CRITICAL, CRITICAL, CRITICAL CRI 14»‘CAL

NOSTUFF NOSTUFF | NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF
1 C1625 |+ C1626 E C1627 1 C1628|+ C162 E C1630 E C1631 E C1632 1C1633 |1 C1634 |1 C1635 |1 C1636 |t C1637 E C1638 E C1639 E C1640 1 Cl641 E C1642 1 C1643+ C1644 E C1645 E C1646 E C1647 E C1648 1 C1649
—4— 2. 2UF —— —— 2. 2UF 2UF —4—2 2UF 2 2UF ——2 2UF —4—2 2UF 2. L 2. 2UF — —— 2. 2UF 2. 2UF
20% —_ 20% 20% — 20% = —T— 2 2o/n 20% 20% —— 20% — 20% —— 20% —— 20% - 20% 20% 2o/n 20% 20% —_ 20% 20%  —— 20% 20% —_ 20% 20% 20% 20%
2 SaR 2 Q%R 2 S Q%R 2;1(\5/»:& Q%R Q%R 2 2 2 2 SR 2 S8R 2;1(\5/ 2X5R 2;1(\5/»:& Q%R 2 Q%R 2 2;1(\5/ 2 2;1(\5/»:& Q%R 2 XsR
402 402 402 402 402 202 202 402 402 402 202 402 402 402 402 402 402 402 202 X35 402 202 402 402 202

o CRITI CAL 4 CRITI CAL ORI TI CAL 4 CRI TLCAL CRI TI CAL
+ C1650 |t C1651 1 C1652| C165 1 C1654 =
2. 2UF - 2. 2UF——2. 2UF go./ﬂZUF

20% — 2o/n 20% - 20%

3V 3V 3V 3y 3y —
2 XsR 2 XoR 2 XoR 2 XoR 2 XoR
202 202 202 202 202
PLACEMENT_NOTE ( C1655- C1666) : J_
Place close to ULOOO on top side. =
$—CRITICAC CRETHCAL CRETHCAL CRTHCAL CRETHCAC ¢ CRI T CAC P CRITHICAL CRTHCAL CRTHCAL CRETHCAL CRETHCAL CRI Tl CAL PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
1 €less |2 CTB56 | CTB57 | CTeSs | CTB50 | clbeo|: Cibe1 | Clbe2 |:E4be3 |- Cibea | Eibes |: Eibee 13850691 6 o . 20 0 90 0505 AT CAL
20UF  ——=22UF  ——22UF  —22UF —22UF ——22UF ——22UF ——22UF ——22UF ——22UF — —= 22Ul ST, oo GieeT e SRS e Giee e e oo, e GleTe e e G G
6.3 6.3 8.3V 6.3 6.3 6.3 § 6.3 8.3V 8.3V % 8.3V
2 X5R-CERM 1 2 X5R-CERM 1 2 X5R-CERM 1 2 X5R-CERM 1 2 X5R-CERM 1 2 X5R-CERM 1|2 X5R- CERM 1 2 X5R-CERM 1 2 X5R-CERM 1 2 X5R-CERM 1 2 X5R-CERM 1 2 X5R-CERM 1
03 603 603 603 603 603 603 603
PLACEMENT_NOTE (Cl1667- C1679) : — C
Prace close To UIOO0 on bottom side. -
CRI'TICAC CRITICAC CRITICAC CRI'TICAC CRI'TICAC CRIITICACY CRITICAC CRI'TICAC CRI'TICAC CRI'TICAC CRI'TICALC CRITICAC CRI Tl CAL
: ET673 : E1B7s | E1b79
L J22UF — 22UF
20y pu— pum— 5 %00 5
X5R- CERMH 1 2 X5R CERM 1 2 X5R CERM 1 2 X5R-CERM 1 2 X5R-CERM 1 2 X5R-CERM 1|2 X5R- CERM 1 2 X5R CERM 1 2 X5R-CERM 1 2 X5R-CERM 1 2 X5R-CERM 1 2 X5R- CERM 1 2 X5R-CERM 1
603 603 603 603 603 603 603 603 603 603 603 603 603

PLACEMENT_NOTE ( C1640- C1645) : J__

Pl ace near inductors on bottom side.

.|* C1680 .| Cl681 .| C1682 ' C1683 —
—— 470UF- 4MOHM ——470UF- 4NOHM = 470UF- 4MOHM 470UF- 4MOHM
e 370 p— 200
T2 2.0v ]2 2.0v . Sov ]2 2.0v
POLY- TANT POLY- TANT POLY- TANT POLY- TANT
D2T- SM D2T- SM D2T- SM D2T- SM

CPU VCCI O VCCPQ DECOUPLI NG
Intel recommendation (Section 6.5): 26x 1uF, 10x 10uF, 2x 330uF ODU VCCPLL [ECQJPLI NG

PLACEMENT_NOTE ( C1684- C167F) : Intel reconmendation (section 6.4): 2x 1luF, 1x 330uF
PLACEMENT_NOTE ( C1646- C1671) :

45 40 38 23 Pl ace on bottom side of U000
1210975PP1 05_S0 o N
b1 Pl ace near U1000 on top side
R1600
1 Cl684 1 C1685 1 C1686 1 C1687 1 C1688 1 C1689 1 C1690 1 C1691 1 C1692 1 C1693 1 Cl694 1 C1695 1 C1696 L0, PLA-SO-CRUNARLLR T B
1UF ——1UF —— 1UF =L 1uF —— 1UF ——1UF —— 1UF —— 1UF —— 1UF ——1UF —— 1UF ——1uF 1UF 7126 22 20 17 7 6 BRIVASD
0 0 0 0 0 0 0 0 0 0 0 0 0 ML * Cle0X |* c160Y
o e e . —330UF 0. 0060HM
1 5 oy L v
= PLACE_NEARRLLONO, AKS%: 2. 84 m KELVIA e e Py o
PLAGE NEAR-UL000, AKGS: 2. 54 1 KO\ A
1 C1697 1 C1698 1 C1699 1 C169A 1 C169B 1 Cl69C 1 C169D 1 C169E 1 C169F 1 C161A 1 Cl61B 1 Cle1C 1 C161D :
1UF ——1uF ——1uF ——1uF ——1uF —— 1UF ——1uF ——1uF ——1uF ——1uF 1UF CPU VOGPLL Low pass filter
0% —— 1o% —— Iow —— 1o — —— 1o% T 1o% —— Iom —— 0% —— 1o0% — 1% 10%
oV oV oV oV oV oV oV oV oV oV oV
2 XxsR 2 XxsR 2 XxsR 2 XxsR 2 XxsR 2 R 2 XxsR 2 XxsR 2 XsR 2 XxsR 2 XxsR
202 202 202 202 202 202 202 202 202 202 202
PLACEMENT_NOTE (Cl1672-C1681): = -
Pl ace near UL000 on bottom side
1 Cl61E * C161F 1 Cl162A 1 Cl62B 1 Cl62C 1 C162D 1 Cl162E 1 Cl67A 1 Cl67B 1 Cl67C
10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF
20% 20% 20% 20% 20% 20% 20% 20%
S s , BV 5 6.3V 5 BV 5 6.3V 5, 6.3V 5 6.3V S ey 5 6.3V 5 6.3V
X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R
603 0402-1 0402-1 0402-1 0402-1 0402- 1 0402-1 0402-1 0402-1 0402-1
*Cl67D *C167E
330UF 0. 0060HM I;é%/?UF- 0. 0060HM
CREE. p2- sm CASE- D2- SM A
SYNC _MASTER=JACK_K90I SYNC DATE=06/ 28/ 201
— LR I a—
Intel recommendation: 1x 10nChn resistor, 1x 1uF 0402 :I U DECQJPLI '\K} |
R1601 D
500 d} Appl e I nc.

1 710 12
aw 1 C167F <)
VE NOTI CE OF PROPRI ETARY PROPERTY:

0603 El
1% Note:The smallest 10nChm available in the library are 0805s P RN T O AL N R N bOTERE
2 er PROPRI ETARY PROPERTY. G APPLE OOVPUTER.™ | NC.
w02 THE POSESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 16 OF 109

— Il NOT TO REPRODUCE OR COPY I T
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PPVCORE SO AXG

VAXG DECOUPLI NG

Intel recommendation (section 6.3):

PLACEMENT_NOTE (C1700- C1710) :

21x 1uF, 6x 10uF, 6x 22uF, 2x 470uF

69 49 12 9 7 6

85 73 72 30 12 10 7 6

PP1V5 S3RS0

P PP OB PP ALV CRI TICAL , CRITICAL 4 CRITICAL o CRITICAL o CRITICAL CRITICAL ,CRITICAL L CRITICAL _ CRITICAL
1 C1700 1 C1701 1 C1703 1 C1704 1 C1705 1 C1706 1 C1707 1 C1708 1 C1709 1 C1710
1UF 1UF —— 1UF — 1UF —— 1UF 1UF
W ) —— — o — 1 o)
S S T T T i ~ 1
1oy 1oy 1oy 1oy i 1oy
85 85 85 85 85 85
PLACEMENT NOTE (C1711-C1716): J__
| TLCAL | TI | TI | TI | TLCAL _ CRI TI CAL
1C1711 1C1712 1C1713 1C1714 |t Cl715 |1 Cl716
10UF 10UF 10UF 10UF 10UF 10UF
10k —_— 10k o Foh 9
S B S B S B S B S 2% S e
E . E . E . E . E . E .
Frrity Frrity Frrity Frrity Frrity Frtiy
PLACEMENT_NOTE ( C1717- C1722): =
o CRITLCAL o CRITICAL CRITICAL __ CRITI CAL
1 M717 | ®Y1s (Y21 | Y22 PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
20UF  ——22UF 22UF 22UF 13850691 6 AP, GER. XSR. 220F, 20% 6. 3V, 0603, SANGLNG cirir. carte, cins,urzo, g ORI TI CAL
26.3V 26.3 26.3V 26.3V
X5R- CERM 1 X5R- CERM 1 X5R- CERM 1 X5R- CERM 1
603 603 603 603
PLACEMENT_NOTE ( C1723- C1724): J__
Pl ace near inductors on bottom side.
|t ci723 .|*c1724
::47UUF- ANOHM 470UF- 4MOHM
b b
. % 20,
2. ranr 2. ranr
S S
Intel recommendation (Section 6.5): 10x 1uF, 8x 10uF, 1x 330uF
PLACEMENT_NOTE ( C1738- C1747):
Pl ace on bottom side of U000 CPU VCCSA DECOUPLI NG
1 C1738 1 C1739 1 C1740 1C1741 | C1742 1 C1743 1 C1744 1C1745 | Cl746 | cl747 Intel recommendation (Section 6.6): 6x luf, 5x 10uf, 1x 330uf
e —_— 1 —_— 1 —_— I —— I —_— 1 —— I —_— 1 —_— I e PLACEMENT _NOTE (C1758- C1762) :
1% i i i i i i 1% i i
2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R
85 85 85 85 85 85 85 85 85 85 s+ . PPVOCSA SO CPU Place on bottom side of L1000
Pl ace close to ULOOO on bottom side J__ ’
1 c17 1c17 1 c17 1C1761 | C1762
1c1748 1c1749 |1 cL750 1c1751 1c1752 1c1753 |1 c1754 1c1755 Clrss  |*¢lvse |F CLve0  |* CL76 qLre
10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10% —T— 10% -1 10% —T— 10% —T— 10%
o - o Foh e — B Foh S o S o S o N S o
2%, % 2%, 2%, 2%, 2%, ) 2%, 1oy 1oy 1oy 1oy 1oy
2 CERM X5R 2 CERM X5R 2 X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 X5R 2 CERM X5R 402 402 402 402 402
Friy Friy o5 Friy Friy Friy P Friy

recommendat i on:

R1702

0.010
1 2 PPl @LLNCCDO.

1%
174w

3
0603

1x 10nThn resistor,

1x 1uF 0402

) |2

1 Cl763 1 Cl764 1 Cl765 1 Cl766 1 Cl1767
10UF —L—10uF —L10uF —— 10uF 10UF
20% — 20% T 2o0% — 2o% T 20%
S ey S ey S ey S ey S ey
Cer xsR Cern xsR Cer xsR Cer xR Cer xR
0402 1 0402 1 0402 1 0402 1 0402 1
tCl768

—330UF- 0. 0060HM

2 POLY
CASE- D2- SM

SYNC_MASTER=JACK _K90I
PRI TE e

SYNC _DATE=06/ 28/ 201(

CPU DECOUPLI NG I |

d} Appl e I nc.
®

RI ETARY PROPERTY OF APPI
THE POSESSOR AGREES TO THE FOLL!

Il NOT TO REPRODUCE OR COPY | T

IV ALL RI GHTS RESERVED

NG

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMATI ON CONTAI NED HEREI N | S THE
P LE COPUTER

I NC.
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23 22 20 17 10,141,109 7 ¢ PPLV02 S0 PP1VOS_SO
R I s 292 2007 26000500.0,8
© 73 72 71 62 61 57 gg ?% ?é PLACE_NEAR=U1800. Y47: 2. 54nm
LPC R _AD<0> 1 2 LPC AD<0> 6 45 47 81 PLACE_NEAR=UL800. Y11: 2. 54rm PLACE TH S RESI STOR NEAR THE POH PIN
I“-O—W—w TV AR Ee— D R1830"
o1 20 [TT)-SYSCLK CLKs2K RTC -2 | RTCXAL u1800 FWHO/ LADO| =8 LPC R AD<1> . : LPC AD<1> o 45 47 81 7.4
20 COUGAR- POl NT A38 ) Ve a0z 1 waew
& | RTCx2 FWHL/ LADL| 238 [ R1820 o
NC MOBI LE Fw2/ LAD2] B37 LPC R AD<2> . 2 LPC_AD<2> 6 45 a7 81 ) e o1 37 [TEy—PCLE ENET 2R N o BG4 | pERNL u1800 SMBALERT*/ GPI O11| E'2 PCH GPI 011 16
ey 557 g PCRAD2E—RISE2 DA N\ R AR TS 10 2 - COUGAR. POl NT
(1 & 10 FWH3/ LADB|_ 7 LpC R AD<a> . : 33 LpC AD<as o a5 47 51 oy o1 37 (TN)—PAE ENCT 2R P - PERPL MBI LE SMVBCLK|_HL4 - NEUS POH GLic oD 25 27 39 51 42 an
T “ 5% wewV V V [T @ o
16 _RTC RESET L - D20~ RTCRST* | s " o2 81 37 DA E BN IO G = PETNL FOBGA SNBDATAQ’_“SWUSPCHW—E 23 27 29 31 42 48
- FWHA/ LFRAME I LegplPCERAVERL  mgaa SAANL 3 LPCERAVEL gy 45 47 o1 o1 a7 PCE ENET R2D C - "2 | PETPL (2 & 10) 62 77 81
@2 5% 1/ 16W MELF 402 L
PCH SRTCRST L - SRTCRST* | E36 T
* - 010 LDRQD" — - T8 LPC DREQ & 01 % [IEy—_PoLE fe con - = | PERNR SMLOALERT*/ GPI 00| A2 SM._PoH 0 ALERT L 16
K22 . 2
16 _PCH I NTRUDER L - | NTRUDER* E 5 LDRQL*/ GPI 023 - T29 PVR EN oD = (1 Py o1 52 [Ty_PoLE fe com e - | PERP2 smoarl e N e po 0 ax oo
8832 e g
Lo _PCH | NTVRVEN L - O | I NTVRVEN SERI RQ_% @ LPC SERIFQ CED o 5 47 o1 32 POE AP REDC N - PETN2 SMLODATAL S12 gy s Pori o DATA D o o
gl 81 32 PCIE AP R2D C P - AY32 | PETP2
BG36 * * C13 SM._PCH 1 ALERT L
o tDA BT Ok R o ns | oa BaK SATAORXN AV - SATA HDD. D2R N, ame o1 % [Ty POE FWERR N - PERN SML1ALERT*/ PCHHOT*/ GP| O74| 16
o= -
SATAORXPLAM: - SATA HDD D2R P ) «2 s 81 39 [TN)—FAEFWD2R P - PERP3 % SML1CLK/ GPI CB8| El4 - SM._PCH 1 OLK o s s
AVa4 -
81 16 _HDA SYNC R o— =% | HDA_SYNC SATAOTXNLAE! gy SATAWODRDCN  yygmy 42 o0 o1 39 POE FWRID C N - PETN3 SML1DATA/ GPI O75| M6 SM_PCH 1 DATA 48 81
o= . Q=M P DMA
SATAOTXP|AP5 - SATA HDD R2D C P oo = w0 a1 30 PO E FWRZD C P - PETP3 g
16 _PCH SPKR - T10 | SPKR SATALRXNL_AMO - NC_SATA B D2RN 6 s D NC_PCl E_EXCARD D2RN - BF36 | pERNA )
o=
‘s SATALRXPL A% bl NC SATA B [ORP R s [TN)—1C POl E ExcamD porp - | PERPA
o1 16 _HDARST R L - HDA_RST* 8 ATALTN AL N SATA B FOD O . . e POl E EXCARD ROD - PET
-
I SATALTXP| AP0 NC SATA B ROD CP . . NC POLE EXCARD R2D P - | PETP
o1 57 [TR)—tDA SO - E34 | HDA_SDI NO _ g o
5 _NC HDA SDI NI - &4 | HDA_SDI NL SATAZRXN_A27 - SATA_CDD D2R N am 2 @ NC POIE 5 D2RN - PERNS
- - a7
e - 4| HDA_SDI N2 SATAZRXP| A% e smooome ame® NCPOES [gRP - PERPS O CLKOUT_PEG A NLA%7 o pec akaoom ooy 5 o
- L _PEG A_
o _hc oA soine -2 | HDA SDING SATATXN S g  somaompen g o el s Bh o - PETNS w CLKOUT_PEG A P 22% o nc pec axacow oD ¢ o
g A NC PCIE 5 R2D P 2% | PETPS [a - g
SATA2TXP p SATACORDCP  yepmy e e o=
DOUT A36 BJ38
o1 16 DA 2 - HDA_SDO SATA3RXN_AE2 - NC SATA D DPRN . NC POLE 6 DRfy - PERNG CLKOUT_DM _NLA22 o oM _cLkiooM cPU N oo 0 7
BG38 _ | -
e SATASRXP[ 7810 o,  NcswmpmRe NC POLE 6 DPRP - PERPG CLKOUT DM _PLA®2 o DM_cLKi0oM cPU P oo 0 7
a4 16 (TR JTAG T29 TMVS - = HDA_DOCK_EN*/ GPl O83 SATA3TXNL A2 ey NC SATA D R2D ON R NC_PCI E_6_R2D _CN - AUB6 | PETNG - - b
" -
7 __ENET_MEDIA SENSE RDIV - HDA_DOCK_RST*/ GPI 013 |<£ SATASTXPL A - N STA D oD o . N POLE 6 oD on - | PETPS .
- ouU NC _PCH_CLKOUT DPN
< v NC POIE 7 DPRN - 0 | PERNT CLKOUT_DP| - oD
13 SATA4RXI - NC SATA E_D2RN 6 =l CLKOUT DP p| AM3 - NC_PCH CLKOUT_DPP. oo ¢
25 [Ty—X08 Pou To - ITAG TCK [99) SATA4RXPLYS - \C SATA £ D2Re . NC POE 7 DPRP - 2% | PERP7 " e -
- AY40
23 XOP_PCH_TMS - Y| ITAG TVS Q) SATA4TXN_A - NC_SATA E_R2D ON . NC POE 7 RD N - PETN7 L o e
o g I SATA4TXP| A0t g NC_SATA E R2D CP. s NC POE 7 R2D CP -0 | PETP7 1 CLKI N_DM _| - PO E CLKIOOM PCH N Yany B
23 XDP_PCH TOI - K | JTAG TDI - — ] CLKI N DM pP| BE18 e PCIE_CLKI0OM PCH P Yany X
™ g - = SATASRXN_ 2 o NC SATA F DPRN R NC PCIE 8 D2RN -0 | PERNS O LL - - il
HL [} = BC38
2 (OOT}—X0P PaH ToO - JTAG TDO SATASRXPL T - e SATA E Dore . NC POE 8 DPRP - PERP8 o % o
SATASTXN_A82 - NC SATA F_ReD ON 6 NC POIE 8 RPD ON -2 | PETNS m CLKIN_DOT_96 o= POt CLK9OM BOT N <) 25 =0
- 24
SATASTXP| A8 - NC_SATA F_R2D CP. s NC POE 8 ROD CP =00 | PETP8 CLKI N_DOT_96P| - PCH _CLKIG6M DOT P an X
s X
o1 47 (OOT}—SEL QKR - SPI _CLK SATAI COvPd_ YA 20 PCH SATA COMP o1lay PO E CLKI0OM ENET N - Y49 | CLKOUT_PCI EON d CLKI N SATA NLAKT o PCH CLK100M SATA N am s
e v v o T P e e e e s e e Ve |_SATA_ -
4 S0 R L -—"d sPI_cso* SATAI COVP| | Y10 o1 a7 POLE CLKI00M ENET P - CLKQUT_PCI EOP CLKI N_SATA_P| /%5 - POH CLKI0OM SATA P am s w0
o AB49 | CLKOUT_PCI EIN
TP SP1cst L - Tiq SPI_cs1* [a R Ps Loivs s T RBRENR POE QLIA0OM AP N - -
i w SATALED* PCH_SATALED L 16 b 5C E CLKI00M AP P - AB47_| OLKOUT_PCl E1P REFCLKLA! was P CLKLAPSM REFGLK ame
81 47 SPI_MSI_R P V4 | sPI_MOSI via R1831
< - - SATAOGP/ GPI 21 DP AUXCH | SOL 16 23 75 4o s PO E_CLKL0OM FW N &2 | cLKauT_PCI E2N [
w3 P1 \RDRVE 1%
o1 47 DS M SO - SPI _M SO SATALGP/ GPI 019 TARDRVR EN 16 23 a2 e 4 % (o _PaLE oo Fe | akour_paiE2p R N ot s ame
M LE - had DCES TH'S NEED LENGTH MATCH?77
vio "
SATA3COWP | ABL3 PLACE_NEAR=U1800. AB12: 2. 54mm 2 40 23 16 [TR)—EWOLKREQ L - POl ECLKRQ2*/ GPI @20 PLACE NEAR=U1800. V47: 5. 1nm R1885
- 604
SATA3ROOMPO| #212 ECH SATACOW o1 & QO FOE Qra00M Excaren | CLKoUT_PCI E3N XTAL2S_INA7 g o1 Svsak aisussr 1
SATA3RBI As| A PCH_SATA3RBI AS . NC POl E_CLKLOOM EXCARDP - ¥36 | oL koUT_PCI E3P XTAL25_ouT| Y8 N w02 e aew L
61 34 PCIE_CLKI0OM T29 N - Y43 | cLKOUT_PCI E4N 26 81
. 81 34 PCIE_CLKIOOM T29 P - Y45 | CLKOUT_PCI E4P XCLK_RCOMP|_Y47 - PCH XCLK_RCOVP.
R1832
36 35 34 26 19 7 _PRAV3_T29 6 _NC PCIE CLKIOOM PESN - V45 | CLKOUT_PCI ESN PLACE_N
7162 61 57 54 52 51 50 49 48 1 SPLACENEARSULB00. AHL: 2. 54mm o _NC PCIE CLKIOOM PESP -— 5| cLkouT_Pa E5P CLKOUTFLEXO/ GPI CB4| K2 g, NcPaicPioss akourelExo 6
23128%28M18718% 74181 15%9 §°_ppava so - -
RS 20 L e i e
2 16 _PCIECLKRGS L GPI O - PCl ECLKRQE* / GPI 044 w QLKQUTFLEXL/ Gl 085] F47 A PO Pl OB5. CLKAUTFLEXL .
6 _NC_PCI E_CLK100M PEEN - AB42 | CLKOUT_PEG B N L
1 1 1
R1843" Ri846'| R1845'| R1844'| R1878 R1842" R1869 R1877 R1876 NC POl E CLKLO0OM PEBR o M40 | o kOUT PEG B P CLKOUTFLEX2/ GPI 06| M7 NC_PCH_GPI 056_CLKOUTFLEX2 R
. - _PEG B_| e
10K 10K 10K 10K 47K 10k 10K 47K 10K
- - - - - - - - 2 "
20w 20w 20w 20w wew 20w 20w wew 20w 37 16 [TR)—ENET CLKREQ L - PCl ECLKRQD*/ GPI O73 CLKOUTFLEX3/ GPI 057|_K49 g NC POH GPI 087 OLKOUTFLEXS. R
" o o o Pt e - wir K 22 23 16 AP CLKREO L - M | PCl ECLKRQL* / GPI 018 -
o, ) o, -, o, -, -, ) ™ As -
L - i E&z@*; g: g: CLKOUT_I TPXDP_N|_AK14 L 1PxeP_ L kioom N 1625 78
boH SPRR . % 10 [TR)—129 QLKREQ L - ROt CLKOUT_| TPXDP_P| k13 | TPXCP CLK100M P 16 23 78
26 20 17 7 _PPVRIC G3H FW CLKREQ L 16 23 40 16 [T)—PEG CLKREQ L - MO | PEG A CLKRQ'/ GPl 047
o AP_CLKREQ L 16 23 a2 16 _PEG B OLKRQ L GPI 056 - E6_| PEG_B_CLKRQ'/ GPI 066
PCH _SATALED L 16
1 BJ30
R1802 R1803 EXCARD CLKREQ L 16 CLKI N_GND1_| BCH OL10 N GNDNL
205: ZESK T29 QLKREO L 6 36 CLKI N_GND1_P)| BG30 PCH _CLKI N_GNDP1
e e PEG CLKREQ L 16 CL_CLK1| M NC CLINK CLK 6
Y 2 42 ENET CLKREOQ L 16 37
SIS CL_DATA1| ™% NC CLINK_DATA 6
0
R1800° ‘R1801 78 23 16 _| TPXDP CLKIOOM N 1 | TPCPU_CLK100M N 10 78 CL_RST1* 4720 NC CLINK RESET L 6
330K M 71 62 61 57 54 52 51 50 49 48 e
o P 23128%28M18718% 7181 15% 9 §°_ppava so woow .
:% o —— el S L X REESY
m:w NOSTUFF ] 1
- . e . S rigaal 1 25 16 I TPXDP_CLKI0OM P AANA | TPCPU_CLK100M P 1078 R18172 1R01K871
PCH | NTRUDER L 16 10K 10K 500 oK -
PCH | NTVRVEN L 18 17 16 7 _PP3V3 vaow . e —— ——
T 2 8 L .
201 5 201 5 2 2
c1802 * * C1803 R1848" R1847" DR AUXCH | 16 23 75
1F —— —— i 10K 10K \TARDRVR EN 16 23 42 PLACE_NEAR=U1800. N34: 1. 27nm =
- + en W§ Wg R1810
- - 33 72 71 45 22 20 19 18 17 16 7 PPAVE SUS
01, 201, a1 16 _HDABIT OLK R : 2 HDA BIT QLK ooy 57 o i
20w PLACE_NEAR=U1800. L34: 1. 27mm 'R1854 'R1855 'R1853
= POl ECLKRQE LGPl 044 16 - R1811 10K 10K 10K
33 5% 5% 5% _
PEG B CLKRQ L GPICB6 16 1o _tDA S R AN DA s oD 57 o T T Fow SYNC MASTER=K91 M.B SYNC DATE=06/ 18/ 2010
ymia
. o 5 o 5 o 5 o
A ARG 1 2 S PLACE NEARne00. 1041 27 PCH SATA/ PCI E/ CLK/ LPC/ SPI
RL 201
0
81 16 _HDA SDOUT R AANA SPI_DESCRI PTOR OVERRI DE L oo o1 16 _HDA RST R L A B HOA RST L oD 57 o ple I nc
e wzow PLACE_NEAR=UL800. A36: 1. 27mm L PoH 0 ALERT L ®
71 57 42 26 22 20 7 __PP1VS SO s R1813 *
NSTUE NosTUFFE | | NosTUFF 61 16 _HDA SDOUT R ARt o @ 57 o 16 SM.POH 1 ALERT L NOTI CE OF PROPRI ETARY PROPERTY:
1 1
NOS™ THE | NFORMATI ON CONTAI NED HEREI N | S THE
RL866 | R1849 e o PROPRI ETARY PROPERTY OF APPLE COMPUTER, | NC.
Pul | up needed for SPI_DESCRI PTCR_OVERRI DE L? PD needed for BCM MEDI A_SENSE? 10K 10K R1888 THE POSESSOR AGREES TO THE FOLLOW

HDA _SYNC R
FDA R

16 81
16 81

sMCosal L

45 19 (TR

0
1,\/\/\/2 PCH GPI O11

e

NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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PP3V3_SUS 7 16 17 18 19 20 22 46 71 72 73
PP1VO5_S0 6 7 9 10 12 14 16 20 22 23 36
5078 88 18 14
R1905 '
10K o
1;;:; 19% PLACE_NEAR=U1800. BJ24: 12. 7nm
" Vaew
e
| o ATL AP43 NC SDVO TVCLKI NN 6
DV_N2S Neo> 524 | DM ORXN U1800 FDI_RXNO|_®14 o FD_DATA neOs. o s NCy&|RsVD U1£§00 SDVO_TVCLKI -
0 MN)—M NS N0> gy COUGAR- POl NT bl AT3 |RSVD COUGAR- POl NT SDVO_TVCLKI NP[_AP*S &= NC_SDVO TVCLKI NP 6
78 o [TR)—DM 125 Net> - 8520 | DM 1RXN NOBI LE FDI _RXN1| A4 @ FDDATA N1 078 X MOBI LE = il D
76 9 [TR)—DM_12S N2> - BG18 | DM 2RXN FCBGA FDI _RXN2| BE14 - FDI_DATA N<2> 978 NC)?s RSVD FCBGA SDVO_STALLN| AW2 - NC_SDVO STALLN 6
0 0 [Cy—_DM_tes e - "= | DV 3RXN (3 CF 10) FOI_RXNS| B3 o FD oA nea- o7 NC—{RSVD (4 O 10) SDVO_STALLP| A0 o nc sovo staie .
e omT FDI _RxNa| B2 - FDI_DATA Ne4> 978 2% _IRSVD omT - -
BE24 - T10 AP39 NC_SDVO 1 NTN
70 Lo ron Peoe DM ORXP FDI _RXN5| B12 pal FDI_DATA N<5> o 78 RSVD SDVO_I NTI L °
BC20 — L AT12 SDVO | NTP|_AP40 - NC_SDVO I NTP 6
B IR)—M S Pl> g = [DMIRXP FDI_RXNG| B0 o rDi_DATA Me6> - NCX*—{RSVD . o=
BI18 - - AUz
78 0 (IR DM_N2S P<2> - DM 2RXP EDIRXN7|_B® pdl EDI DATA Ne7> o 78 NCX RSVD s
78 o [TRy—0M_hes P<3> - BJ20 | pM 3RXP - il B IRSVD SDVO_CTRLCLK| - DP_EXTA DDC QLK 8 75
FDI _RXPO| B4 - EDl_DATA P<0> 978 NG |RsvD SDVO_CTRLDATA| 89 DP_EXTA DDC DATA 875
_ - 2 ) Qg2 ETADOCDATA
8 DM_S2N N<0> - A4 | DM OTXN FDI _Rxp1[ 814 @u—FDL DATA Pol> 9 78 NCYZ|RSVD B AUXN|AT42 DP_EXTA AUXCH C N 8 75 80 81
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o D 564 ot CHETORN M e il il XDP_OBSDATA_B<0> 00 ' wir e
7 s [y CPU_CEG<135R0565 ‘:l;’\/\W\//\/ o et (OF CBSDATA Bl cosnaTa £0 =110 O 2 gt cospaTa 0 CPU_CFG<4> . . T, e, '
0 o —CPU_CEGS14>R2566 "l i A AR 2 e | g0 50 £EAT B — 210012 et casoaTa CPU_CFG<5> <3 PLACENENT NoTE '
= » > CPU_CFGR155R067_ ot AN 2 s g 00 XDP_CBSDATA B<2> ST0 o @ R S R T I
Ao COSCATA o> e e ool el s PuEee i Tete G ra0ME g SRR
o — - Yany ERG =
PLACE_ NEAR=U1000. B46: 1M R2500 XDP CPU PWRGD . — P O O jz
019 10 [Ty CPU_PVIRGD oo A AN - | XDP_CPU_PWRBTN L - *>— oo, S u XDF_CPLCLKLOOM £ e 2 oo
XDP_CPU_CFG<0 ven s e DAY D:0S 7 P = XDE_CPU_CLKI00M.N v | TPXDP_CLKIOOM N s o
PLACE_NEAR=U4900. D10: 2. 54MI “ xoP > _ -
- R2502 XDP VR READY Lo =00 " - RESET4/ HOOKG s XDP_CPURST_L
w5 25 17 om—PM_PWRBTN L SN PN o *=— 10 O —= oees o0C XDP_DBRESET L O w025 20 78 e
V. 5177 52 38 SMBUS PCH DATA 0 O NOTE: XDP_DBRESET_L pul | ed-up to 3.3V on P. 28 s A yiew P
e, g5 2. 50 P 28y EE SMBUS_PCH _CLK oa =10 01— B XDP_CPU_TDO g B ANV LT RST BUF L ame
: 2501 RS B sa 001" esra XDP_CPU TRST L D 10 = 7
78 2: > o s 2 iew TCKL a .
- R ARG —— - c
402 XoP 59 0 oD 0 23 78
PM PCH_SY T o °° o PP1y05_SUS
o 1 e P S
o 17 ¢} S PVWROK = IAAN 2t C2500_ 51750774 1 2501 | PLACENENT NOTE: Ir
ST e B '
- . W we | e, xop | '
' R2550 | '+ R2551 R2552 '
- FEI T s -
1 . w3, 16 S s e 0.2 s
T U .
2216 _XDP_PCH_TDI ' '
2 1 _XDP_PCH TMG i ' _—
215 _XDP_PCH TCK T :
PCH M Nl Xuj | PLAGE_NEAR-ULBO0D. J3: 2. 54MA '
w0 50 26 23.23.20,39 170, o _PP3V3_S5 Re556" '
s :
:
—_— it
XOP_CONN ! e I
J2550 ' .
DF40C- 60DS- 0. 4V ' £
PLACE_NEAR=U1800. K12: 2. 54MI xop :ﬂp ! I
- R2582 1 2 XOP. '
B bCH GPI Oa6 N . NC TP XDP_PCH_OBSEN. A<O> _ o0 a7 SRR :
m T VWA s NC TP_XDP_PCH OBSFN A<1> ——10 0 o= casen 0 « XDP_PCH_| SO ATE_CPU NEM L % AN 2 1ew | SOLATE M L ! '
" . | CBSEN Al P : 00 6 P CBSEN 1 SMC | G THROTTLE L B M- LF Vo 202 19 30 . 1 B
: NEAR=ULBOO. K20: 2. 54M R2580 XDP PCH GPl O46 00 8 < R2576 PLACE NEAR=ULBOO. VIO: 2. 54M ' PLACEMENT NOTE: '
2 10 [y USB_HUB_SOFT_RESET L w1nAp, cRs0ATA 0 100 s casoara o XDP_FW CLKREQ L o PAGE ToT T
s 2 yron c XDP_PCH USB_HUB SOFT_RST L _cnowrs : o ol R S OP AP CLKRE8 - VN FWOKREQL i CL L meSRRIeT )
o il PR
e s w2 s RosR6 « XDP_PCH_SDOONN_STATE RST_L s © O R2577 Pusce renmanann 2 s
crsaTa a crsoata 2 DP_AUX 0
,5 SDOONN_STATE RST L s Ap 2 ssiow » XDP_PCH ENET PWR EN cesout s -— ool e P SATARDIR BN pn SN Ao AP QLKREQ L e =
20 @
usce sesmuiso. cis 2 s oo NC TP_XDP_PCH OBSEN B<0> cesen ©0
- R2587 ® NG TP XDP_PCH OBSEN B<1> 0 =10 01—t cesen NC_TP_XDP_PCH OBSEN D<0>
D ENET PWR EN s . CRSEN_B1 P— 22 O O+ iy CRSEN D1 NC TP_XDP_PCH OBSEN D<1> ¢
M o> PCH_ GPI O43_OCA L I S0 O
PLACE_ NEAR-ULBOO. ALG: 2. 54 Ro581 . XDP PCH SDCONN DET L e = 0 O " G- CRSDATA_ D0 5’?; GPl OB36_SATA2GP am
2 10 SDCONN_STATE_CHANGE s 1A Ap 2 11ow oo o =" gg T CESDATA O G | SP_TCK am e o op
A - | 010 OC6 L . W " ” R2579 PLACE_NEAR=ULB00. L2: 2. 54MM re—
oo semmszos0 302 o0 o ,5 Er"_.ﬂ‘ PCH GPI O14_OC7_L . - gg L e . >E<z||z_r Pm% | PHS_SW TCH_EN s IANA Zopaen AUD_| PHS SWTCH EN ermyus e
73 45 20 (TR ALL SYS PWRGD o 1 1K 2 yaow . XDP PCH S5 PWRGD Z: 00 jz (T 20 32 37
b o XDP_PCH_PWRBTN_L o - 0o % — NC_TP_XDP_PCH HOOK4
PLACE_NEAR=U900. D10 2. 54MM R2585 e = " 0 O —- L TPCL K/ HOOK: NC TP_XDP_PCH HOOKS
PR PM PWRBTN L o s _NC_TP_XDPPCH HOOK2 . 00 VoS ees.o
5 23 17 (OOT} 5% 1 2 uiew HOOK: - 45 96 RESET#,
s IANN 2 ’ NG TP_XDPPCH_HOOK3 o +—"0 O —- pee XDPPCH PLTRST L am = 1K series R on PCH Support P 28
>0 0l e oo XDP_DBRESET_L D 0 2 20 7
11 o sz o0 1 50 1oy SMBUS_PCH_DATA P D I S 1> - e T
SMBUS_PCH _CLK - - 00 - 10 PCH Tl 102
0ia N - - ool - TP _XoP PoH TRST L 997
56
o XDP_PCH_TCK o NCx -0 O - o XDP_PCH TODI 102
5 10 T} o -—10ol" e XDP_PCH TNB @1: 2: SYNC_MASTER=ANNE_K90! SYNC DATE=06/ 22/ 2010 A
210 o2 XOP_PRESENTH oD T R AN KX
P o CPU & PCH XDP
2580 1| 51750774 t 88l
10% _— uF
e Y st Apple Inc. D
b NOT GROS ROP
J_ I CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
L ??E@%pAmggng: THE FOLLON %ER' NG
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BOM GROUP BOM OPTI ONS
- - BYPASS=U2600, 5. 801,00 2. ) HUB1_ALLREM HUB1_NONREML_O, HUBL_NONREMD_O
BYPASS—U260 .23 HUB1_1NONREM HUB1_NONREML_0, HUB1_NONREND_1
BYP, 1
2602 1| 2603 : 26111 26121 ASS 2600, 15: 2fm JF— HLBL_NNREM_L, HUBI_NONREND._0
0. 1UF 0. 1UF
HUB1_3NONREM HUB1_NONREML_1, HUBL_NONREMD_1
X7 G XTRCER
402 402 HUB2_ALLREM HUB2 _NONREML_0, HUB2_NONREMD_0
HUB2_1NONREM HUB2_NONREML_0, HUBZ_NONREMD_1
= .. HUB2_2NONREM HUB2_NONREML_1, HUB2_NONREMD_O
BYPASS=U2600,23: SR - 1 0. . . _ D
BYPASS=U260! A HUB2_3NCNREM HUB2_NONREML_1, HUB2_NONREND_1
BYPASEN2600. 10: : 24m
C2607 * C2608 * C2609 * C2610 * PPUSB_HUB1 CRFI LT NON_REML NON_REMD DESCRI PTI ON
0. 1UF 0. 1UF M N erllng‘va g;mg gm ! .
1% ) 1% ) NEMELN 1 2617 1 2618 [¢] (o] Al ports are renpvable
TR Lo TR Lo PPUSB_HUB1 PLLFILT = 1UF [ 1 Port 1 is non renovable
olv|e|lolo| «| « T 1% 1 (o] Port 1 and 2 are non renpvabl e
| |N|o| A ™ L= p—" 2 Xk
1 C2615 1 C2616 X cel o 1 1 Port 1, 2, and 3 are non renovabl e
CRITI CAL e —— —_ 0. 10F 1UF ° °
Y2600 ; oz T e T8 BOM TABLE
24. 000 GOPPM 16PF % 3 05 o
1Mz o
CRI Tl CAL gl CRI Tl CAL SYM VER 1 v PART# QTY| DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI Tl CAL BOM OPTI ON
5x3. 2X0. 4-SM u2600
—4 C2619 R2630 1 C2620 USB2513B = 338s0720 | 2 | swec usszsia 12600, U2650 CRITI CAL USBHUB_2514
18PF 18PF -
o 2 LM 2 B R21%35 N 33ssos24 | 2 | swec usezsise 2600, U2650 CRITI CAL USBHUB_2514B
cERM —\\\——o 11
HUB1_NONREML_1 HUB1_NONREMD_1 402 59 o * z HSR_HUBL_TEST TEST M T USBDM DNL/ PRT_DI S M. ; e ngA N D e T29 338s0023 | 2 | sweC usxesize 2600, U2650 CRITI CAL USBHUB_2513B
R2601'| |'R2603 i il uiow . USBHUB RESET L 26 ReseTs USBDP_DN1/ PRT_DI S_P1 USB T29A P G
10K 10K = = = 402 el 3 USB IR N
" W% 5% CRITI CAL USB HUB1 XTAL1 33 [ XTALI N CLKIN ﬁ:g&%; Ei*g §*P7 2 USB IR P D IR Recei ver
fraai el USB HUB1 XTAL2 32 | xrALOUT — —Phs D>
02 , , 402
USBDM_DN3/ PRT_DI S_M3| 6 USB EXTB N
USB_HUB1 NONREMD 28 | SUSP_I ND/ LOCAL_PVR/ NON_REND | oo T o o Uon EXTB P D« *° External B
> | _DiS_| ao s w
USB HUB1 NONREML 22 | 5pa/ SMBDATA/ NON_REML nal 8 USB EXTC N
@
24 External C
HUBL NOWREML 0 HUBL NOWREND. 0 USB HUB1_CFG SELO SCL/ SMBCLK/ CFG_SELO Vel USB EXTC P G o
R2602* ‘R2604 B _HUB1 CFG SEL1 25 | HS I ND/ CFG_SEL1 PRTPWRL/ BC_ENL* | 12 TP USB HUB1 PRTPWRL
10K 10K PRTPWR2/ BC_EN2* | 16 NC USB HUB1 PRTPWR2
116w iew . PRTPWR3/ BC_EN3* | 18 NC USB HUB1 PRTPWR3 PP3V3 S3 8,759 18 23 25 30 31 32 33 48 C
itz , , ho2"" %KGO? Nc| 20 NC USB HUB1 PRTPVRA
Tiow pu  OCSI*p13 TP USB HUBL OCS1 .
v \pu  OCS2*pl7  NC USB HUBL ocs? '1?02‘(620
= \pu  OsC3*pl9  usB EXTB OC L am = 5%
Nc[ 21 NC USB HUB1 OCS4 st
IPU sty oz 4833 32 31 30 26,24 39 0.7 PPV S3
RBI AS| 35 __USB HUB1 RBIAS R2640
20K
VBUS_DET| .27 USB HUB1 VBUS DET 46 30 20 23,23.20 19 17 0 7 ¢ PP3V3 S5 1
CRI TI CAL
BYPASS=U2650. 5: : 5mm usBDM LP| 30 USB HUBL UP N & o ['R2600 :,f‘?‘g’
L,1,30.78,78 19,07 5, PP3V3¢S3 YPASS=LP65Q. 23 - 2mm 4 usBDP LP| 31 USB HUBL UP P G o w g 12K 0z 1R2641
BYPASS=U2650. 34: : 2mm| THRM PAD View 10K
s — s 1 5% fr—
2652 2653 1| 2661 C2662 1[PYPASSSU2650. 15 Zmm ~ 202 R2642 | NoSTURF Eed
4. 7UF —— 0. 1UF —— 0. 1UF 0. 1UF @ 100K C2641 o402
20% —— 10% —— 10% —T— 5% —L_ j00PF
B oV iov 1110w 10
San 2 7R cERM 2 TR iR 2 TR aw 2 £ ot S sov
603 02 02 Cer USB HUB RESET
402 9 < USB HUB RESET L
L 6
= 3
BYPASS= .23 H
ASS=U2650. 2305 RE8L 12650, 10: : 2 < %%gng e == Q@640
BYPASS= oo — P3Vgs3 ENRC  2\G|| SoT- 363 = 2N7002DW X- G
'rgwggss:zﬂ?éso. 5::2mn 7
C2657 * C2658 C2659 * C2660 * PPUSB_HUB2 CRFI LT . N 4
4. TUF —— 0. 1UF —— 0. 1UF —— 0. 1UF —— M RN DTH=0. 4 C2640
A T T i VOLTAGE=1. 8V ) — %t ’F
& 2 o i 2 o i 2 o i 2 ollen b PLLEILT 2668 %
603 02 02 02 T . 1UF cem o B
T 0[3[4[R[2]8] 3| | NADREGWSTe- 2 . N 2 Soncma |2 ew »
wnon T 2665 2666 b e
- o — ey =
Y2650 T 2 18V 2 lev
24. 000M 60PPM 16PF % = os s D2600
W S0PE 3 S0 523
CRI Tl CAL 14r CRI Tl CAL SYM VER 1 ¢ 2 15 (TN USB HUB SOFT RESET L 2 [
5x3. 2X0. 4-SM U2650 BN
—4 C2669 + C2670 >513B BAT54XV2T1
18PF R2680 18PF USB2513
5 M W R2e>s GFN
' >
HUB2_NONREML_1 HUB2_NONREMD_1 o ’ 5% r ’ oo L 2 USB HUB2 TEST 11 | TEST OM T useDM DN1/ PRT_DI S_ML| L USB BT N D ° 2 g Lot oot h
2 uet 0o
Re651'| |'Re653 e il yiw 4 USB HUB RESET L 26| Reser USBDP_DNL/ PRT_DI S _P1 use BT P EDo =
= = = VE-LF
10K 10K = = - 0z BDM _DN2/ PRT_DI S_M2| 3 USB TPAD N
5%% 5% CRI TI CAL USB HUB2 XTAL1 33 | XTALI'N.CLKIN ﬁBDP*DNZ; PRT DI §*P7 2 USB TPAD P D> ™ ackpad/ Keyboar d
st st USB_HUB2 XTAL2 32 | xtALOUT - =S D > *°
02, , 402 6
USBDM DN3/ PRT_DI S_MB B_EXTA N
USB HUB2 NONREND 28 | SUSP_I NDY LOCAL_PVR/ NON_REMD | o80T D00 -0 %B v ED*“* External A
> | _DiS_| & @ w0
USB HUB2 NONREML 22 | SDAI SMBDATA/ NON_REML nd 8 PU USB HUB? PRT4 N
Ve
SD Card/ Express Card
HUB2_NONREML_0 HUB2_NONREMD_O USB HUB2 CFG SELO 24 | sCL/ SMBCLK/ CFG_SELO N9 _PU USB HUB2 PRT4 P oo
R2652" 'R2654 USB HUB2 CFG SEL1 25 |'Hs_I ND/ CFG_SEL1 PRTPWRL/ BC ENL*|[ 12 TP USB HUB2 PRTPWRL
10K 10K PRTPWR2/ BC_EN2* | 16 NC USB HUB2 PRTPWR2
110w Tiow A PRTPWR3/ BC_ENG*| 18 NC USB HUB2 PRTPVR3 PR3V3_S3 So7s3 38 33 35 0 31 32 33 48
"ice , o2 ¥K657 NC| 20 NC USB HUB2 PRTPVRA
Hiew \pu  CCS1*p13 TP USB HuB? ocs1 .
402 ypu  Ocs2*yl7  NC USB HUB2 OCS2 Il?o2K670 A
L [ 19
= S LSB EXTABZOC L Yanu B3 % w ISYNC VASTER=K91 M.B SYNC_DATE=06/ 08/ 2010
NCLe2  NC USB HUB2 OCS4 e M- LF
I PU 102 us
= 2
RBI AS| 35 USB HUB2 RBIAS B HUBS
VBUS_DET| 27 USB HUB2 VBUS DET 2
% CRITI CAL Appl e Inc.
USBDM_UP USB HUB2 UP N ao ¢ o |'R2650 X
usBDP_UP| 31 USB HUB2 UP P g e S 12K
THRM_PAD iow NOTI CE OF PROPRI ETARY PROPERTY:
— %2 THE | V\FOT\‘NA | ON CO\ITAI NED I—EI{I NIS THE
N 2 PROPRI PROPERTY, OF APPLE COVPUTER. | NC.
™ THE PCBESSCR AGREES TO TI—E FCL OW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 26 OF 109
£ 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 24 O: 86
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16

16

16

16

16

16

16

UNUSED cl ock term nations for

PCH_CLK14P3M REFCLK

FCI M MODE

PCIE_CLK100M PCH N

PCI E_CLK100M PCH P

PCH_CLK100M SATA N

PCH_CLK100M SATA P

PCH_CLK96M DOT_N

PCH_CLK96M DOT_P

'R2757 |'R2751 |'R2752
10K

10K 10K

5% 5% 5%

1/ 16W 1/ 16W 1/ 16W

M- LF M- LF M- LF
5 402 , 402 , 402

'R2753
10K

5%
1/ 16W
M- LF
, 402

‘R2754
10K

5%
1/ 16W

, 402

'R2755
10K

5%
1/ 16W

5 402

'R2756
10K

5%
1/ 16W

, 402

SYNC_DATE=06/ 21/ 201

O ock (CK505)

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
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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

Ii

27 OF 109
25 OF 86

|

2



www.chinafix.com

8 7 6 5 4 3 2

System RTC Power Source & 32kHz / 25MHz d ock Gener at or Pl at f or m Reset Connecti ons

Unbuf f er ed I'.'H'I“FII

— LPCPLUS RESET L
64 63 53 a5 47 a5 45 43 7 o _PP3VA2 G3H R238381 oo ¢ % 47 o
i n- . - PLT RESET L 1 2 LPCPLUS RESET L
Coi n F}el I: VBAT (300-ohm & 10uF RC) 40 36 33 30 26 18 [TTO) R BASE /\/V\I A PASETE {OOD © 26 47 81
No Coin-Cell: 3.42V G3Hot (no RO 16w
VE- LF
30 26 24 23 22 20 19 17 5.7 ¢ _PP3V3 S5 205 R2883
857767473 72 66 56 46 33
Coin-Cel | & G3Hot : 3. 42V G3Hot ¢ IAAAZ SMCLRESETL oD D
Coin-Cel| & No G3Hot: 3.3V S5 U
No Coi n-Cel | : 3.3V S5 VL
PP ENET
GreenC k 25MHz Pover - 3V3 No bypass necessary — PLT RESET L 1o 26 50 35 56 40
Et her net XTAL Power 7 PP3V3 ENET . oD
SB XTAL Power 2z 20 17 14 7 ¢, PP1V8 SO 0 o~ -~ RQ(?BB
T29 XTAL Power ss as 1o 16 7 PP3V3 T29 = g 5 VBAT and +V3. 3A are LIAAAZ AP RESET L o =
o~ . : 5%
8\ Q > internally ORed to R2871 vsw
+ create VDD _RTC _OUT. 202
C2824 c2822 1 Cc2820 1 1 C2802 > - VN PCA9557D RESET L
o 1};’;:: o. 1};56 _— u2800 +V3. 3A shoul d be first /\/sy\/ o oD =
« o 2 o 2 SLG3NB148V avai | abl e ~3. 3V power 1/16W
X5R- CERM X5R- CERM M- LF
0201 0201 T%FN to reduce VBAT draw. 402 R2889
CRITI CAL AR 2 XDPPCH PLTRST L 2 —
11 | vDDli O 25M A 32KHZ_Al 12 SYSCLK_CLK32K RTC 16 81 ’\/\//\/ oD
= 6 | vDDI O 25M B W
805 14 | VDDl 0 25M C  25MZ Al O g  SYSOK CLK25M SB oo 0 m a0z
12PF 25MZ Bl 8 g  SYSCLK CLK25M ENET oD 57 o
_2| H o SYSCLK CLK25M X2 x2 25MHz_g 15 SYSCLK CLK25M T29 i s = - PLT RESET L [OOT 18 26 30 33 36 40
5°/In X1 PPVRTC G3H 716 17 20 Series Ris R3803
1
S NG ~ CRITI CAL VDD_RTC_OUT| - For SB RTC Power R2893
o NC;Z’D Y2805 G THRM A QN2 BKLT PLT RST L oD
25. 000MHZ- 12PF- 30PPM —  PAD 1 C2810 /\/5\//\1
C2806 SM 3. 2X2. 5MM ~ S 3 : —_— }é{f 1/16W
12PF e Vaos"
1|2 | SYSCLK CLK25M X1 ol PLT RESET L
|50/|n NOTE: 30 PPMcrystal required — OO 18 26 30 33 36 40
(SIBR\;A Series Ris R4283 C
Vi =+ S R Paseave S0
Buf f er ed
4 VC1Q07
4 2348 PLT RST BUF L
MAKE_BASE=TRUE
ENET_MEDI A SENSE | SOLATI ON CI RCU T
PLACE_NEAR=U1800. N32: 5mm 'R2880
Rzlgél.(s)% C2880 * 100K — PLT RST BUF L Ty
ar ENET_MEDIA SENSE 1 2 _ENET MEDI A SENSE RDI V. 16 0.1F —— % o = 10 23 26
402 ME-LF 1/ 16W a2 Z%ELF VTT vol tage divider on CPU page
4 402
CRI Tl CAL N —
. 50 48 33 32 31 30 24 13°8'F §°_PPX SSVBN37FEAR R281102 1
Et hernet WAKE# | sol ati on @810/ )
SOT563 "
201
PP3V3 ENET 672637 7173 oy
5|G Sln
N L
R2830 =
Q2830 B 10K SENSE EN L
SSMBK15FV % W R2827
SCD- VESM HF % 2%—2& ooty <5 o 16 LPC CLK33M SMC R PLACE_NEAR=U1800. H49: 5. 1nm 22 5 LPC CLK33M SMC .
7157 42 22 20 16 7 m D
52 17 o (OOT—PCLE WAKE L SR [0 ol ener wake L — ENET WAKE L ame = B
: ENET WAKE = el R2826 B
10 [y LPC CLK33M LPCPLUS R PLACE_NEARFULB00. He3: 5. 1mm 1/\/2\2/\12 LPC CLK33M LPCPLUS oo LRI
10w
VE- LF
402
L R2829
PLACE_NEAR=U1800. H40: 2. 54\MM 5. imn22
16 [Ty—PCH CLK33M POl QUT 2 PCH CLK33M PCIIN 16 80
m eeng
1/ 16W
Vo5
NO STUFF
_—
PCH SO PWRGD R2863
0
1 2
5%
8576 74 73 72 66 56 46 pp3\/3 S5 1/16wW
s0 20 287281 1% 8
e o PCH Reset Button
2318228118718 7%180:8%19 8
PR RN
1 1 C2850 ¢ P3V3 S5 6 7817 1920 22 23 24 26 25128%28118718%15%18115%9 §°_PP3V3 SO
R28512 285 LEHRBBRRE 675271 00 5 00 85 50" 1 B
s foig 1 C2860 'R2895
e : 0yt N
402 2 10v. %
2 ¥ XDP 116w
= 402
= R2896 2402
5 -
1 45 2> [Iy_ALL_SYS PYRGD : i 7o 72 so (r—XDP DBRESET L EAANA M SYSRST Ly v *° A
" PM SO PGOCD . 5 MT74VHCLGDS R2862 5% Ismc VASTER=L| NDA_K90! SYNC DATE=07/ 08/ 2010
U2850 cro- 280 iw
CPU WP_PGOOD 2 / 4 SYS PWRK R LAAN 2 PM PCH SYS PWROK 402 :
° 0> ,| U2860 VVV oD =7 = T Chi pset Support
N / 1,5]"/;\,\/ PLACE_NEAR=U1800. L22: 5. 54mm 1
a EL e D
402
1 ™ Appl e Inc.
= 5 MF-LF ®
+ o
2 NOT | PROPRI ETARY PROPERTY:
R2860 2" S| LK_PART=SYS RESET CE oF
; - HEHESI bR EAER TN L |
45 36 _SMC_DELAYED PWRGD 1 2 PM _PCH PWROK oo 17 2 e PSEaEdR ACRERS T8 THE FOLLOW NG .
5% I VAKE_BASE=TRUE | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 28 OF 109
1/16W — PM PCH PWROK oD 17 2 = 11 NOT TO REPRODUCE OR CCPY I T
Mos” - 111 NOT TO REVEAL CR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 26 O: 86
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Page Notes DDR3 DECOUPLI NG AND GND RETURN CAPS ( SPACE EVENLY AT CONNECTOR)

72 67 30 20 7 6 PPLVS S3
Pover al i ases required by this page:
- =PP1VS_S0_NEM A
- =PP1VS_S3_NEM A 1 C2913 C2916 1 C2917 C2920 1 C2923
0. 1UF 0. 1UF 0. 1UF 0. 1UF
- =PPOVIS_SO_MEM.VIT_A 20% 20% 20% 20%
- =PPSPD_SO_MEMLA (2.5 - 3.3V) 2 i o 2 i e 2 i
402 402 402 402 402
Signal aliases required by this page: 1 2900
- =12C_so0 MA_saL —— 10UF
s )
X5R
603 —
BOM opti ons provi ded by this page: 31 9 PPOV7S S3 MEM VREFDQ A D
(o) l
= * C2930 * C2931
——2.20F —— 0.1uF
J—- LSVREFDG  VSSo2
REY 2lo Vvss > o Yo u i =MEM A DQ<d> &
70 11 TR MEM A_CKE<0> 73 O CKED CREIG 74 MEM A CKE<1> am 2T =MEM A DQ<0> 5 o b T DB 6 =MEM A DQ<5> e:m X
s 1o VDD VDD 78 20 Py =MEM A DOc1> ‘o DL vsso-8
NCxZ+o NC J2900 A5 % MEM A A<1s> am ° 1o Vss DQS0* 5 1© MEM A DGS N<O> Va:im SUETRD
7 1 IR NEM A _BA<2> 79 o BA2 E- RT- THB Aldg 80 NEM A A<14> amn e (Y GND. 11 o DVD J2900 DQGDC 12 NEM A DQS _P<0> Dt SR re—
81 \e) < VoD 82 13 vss  FRUTE. vss 14
o) AN O O © O
7o u [TR> MEM A A<12> 83 o Al2/BC* & Allg 84 MEM A A<11> Pani EERS 28 By MEM A DO2> 15 o D@ x N DX o 16 =MEM A DQ<6> ao =
7 11 IR MEM A A<9> 85 o A9 é A7C 86 NEM A A<7> am e e =MEM A DQ<3> 17 o DR § b WC 18 =MEM A DQ<7> B
8 | 5 VDD §N VDD | 88 191 5 Vvss 3 VSS o 20
7 11 [TR>—MEMA Ase © | 5 A8 o} A6o| 20 NEM A Ac6> amn 25 Py <MEM A DO<B> 2| 5o 3 DQL2G |22 -vEM A DO<12> @ =
70 11 [TRy—VEM A A<S> 1l 5As a g Ao 2 MEM A A<4> am e 28 () =MEM A DO<0> 2 | 5 D® E g DQL3p {22 =MEM A DQ<13> e 3
% 1o VDD 2 9 VDo 24 2 1o Vss o= VSS o128
70 11 [TRY—MEM A A<3> s E ol e MEM A A<2> amn e 26Ty =MEM A DOS e 27 | 5 DQsL* @ DMLG-| 28 feX=y am
79 11 E MEM A A<1> 97 7o) Al Aoo 98 MEM A A<O> @ 11 79 25@ =MEM A DQS P<1> 29 o DQS1 RESEF*C 30 MEM RESET L @ 29 30
® | 5 VDD VDD | 190 315 vss VSS o 22
79 11 [TR)—MEMA CLK P<0> 20 L 5 CKo Kl | 102 MEM A OLK P<i> amn e 28 () =MEM A DO<10> 3 | 5 D0 DQL4p 32 =MEM A DQ<14> vezim 3
7 1 [ MEM A CLK N<O> 103 o CKO* CKl*C 104 MEM A CLK N<1> a7 2 =MEM A DQ<11> 35 o DQL1 DQ15C 36 =MEM A DQ<15> e 3
2% | 5 VDD VDD | 19 1o Vvss Vss o 28 C
79 11 [TRy—MEM A Aci0> 107 | 5 AL0/ AP BALo| 108 MEM A BA<1> am e 28 () =MEM A DO<16> 3 | 5 D6 DQROp-{ 20 SMEM A _DO<20> ve:m X
7 1 [ MEM A BA<O> 109 0 BAO RAS* &, 110 NMEM A RAS L a1 FER0 2B =MEM A DO<17> 41 o b7 DR1p 42 =MEM A DQ<21> ve:im X
111 5 vDD VDD 112 215 Vss VSS o 24
79 11 E MEM A VEE L 113 0 W\E* so*o 114 MEM A CS L<0> @ 11 79 25@ =MEM A DOS N<2> 45 o DQs2* DMZC 46 G\ND @
79 11 [TRy—MEMA CAS L 115 | 5 CAS* ODTOoL ¢ NVEM A_ODT<0> am i 7 28 By SMEM A OGS P> 27 | 5 DQs2 VSS o 28
17 | 5 VDD VDD | 18 a9 | 5 vss D@2 | 50 =MEM A DQ<22> ao
79 11 E MEM A A<13> 119 7o) Al3 (_‘,DTlO 120 MEM A _CDT<1> @ 11 79 25@ =MEM A DQ<183> 51 o DQL8 D@3C 52 =MEM A _DQ<23> @ 28
7o 1 [T MEM A CS L<1> 121 o S1* NCO— 132(NC (e =MEM A DQ<19> 53 o DQL9 VSSC 54
123 | 5 VDD VDD 124 =10 Vss DQR8p-{ 2 SMEM A DO<28> vezim 3
NC>&—O TEST VREFCAG, 126 Bla:m =NEM A DO<24> ST o b4 DR9o S8 =MEM A_DQ<29> ve:m X
27 15 Vvss VSS o| 128 26 (B y—MEM A DO<25> 2 | 5 D@5 Vss o &©
28 B> =MEM A _DQ<32> 129 7o) DQB2 Dqgeo 130 =MEM A _DQ<36> D 2 61 o VSS DQS3* o 62 =MEM A DQS N<3> D 2
25@ =MEM A _DQ<33> 131 0 D@3 DQ37O 132 MEM A _DQ<37> @ 11 28 79 E GND 63 o D\VB DQG3C 64 =MEM A _DQS P<3> @ 28 p—
133 | 5 vss VSS o | 134 15 vss VsS o| &8
e =NEM A DQS N<4> 135 7o) DQs4* DM‘C 136 a\D Yan. 2By =MEM A DQ<26> 67 o DQR6 DQ;DC 68 =MEM A _DQ<30> D 8
e =MEM A DQS P<4> 137 o Ds4 VSS 138 28T =MEM A DQ<27> 69 o b7 DRB1p 70 =MEM A DQ<31> D 2
139 1o Vss DRB8 120 =MEM A DQ<38> o = 1o Vvss VSS o 72
28 B> =MEM A _DQ<34> 141 0 DB4 Dqggo 142 =MEM A _DQ<39> D 2 KEY.
28 (B =MEM A DO<35> 14 | 5 D@5 VSS o 144
225 1o Vss D4 126 =MEM A DQ<dd> vezim 3 516- 0229
e =MEM A _DQ<40> 147 7o) D40 Dqlso 148 =MEM A DQ<45> ve:m X
2B =MEM A DQ<41> 19 1 5 DAL VSS o 130
Bt Lo Vss DQS5* o152 =MEM A DG N<5> a>
@0 153 DVE DQS5 154 =MEM A DQS P<5>
™ O O D = =
155 | 5 vss VSS o | 156
25@ =MEM A _DQ<42> 157 7o) D42 D@eo 158 =MEM A _DQ<46> @ 28 B
25@ =MEM A DQ<43> 159 7o) D43 DQWO 160 =MEM A DQ<47> @ 28
11| 5 vss VSS o | 162
28 (B y—MEM A DO<a8> 162 | 5 D48 DQB2| 264 =MEM A DQ<52> &
28 B> =MEM A DQ<49> 165 o DQ49 DQ53O 166 =MEM A DQ<53> & ¢
167 | 5 vss VSS o | 168
20 (By—SMEM A DOS NeB> 169 | 5 DQS6* DVB | 170 feXo) am
26 (B y—=MEM A OGS <G> 17t | 5 DQS6 Vvsso 172
18 1o Vss DB4 174 =MEM A DO<54> a>
e =MEM A _DQ<50> 175 0 DQBO D®50 176 =MEM A _DO<55> ve:m X PPOV75_S3 MEM VREFCA A 31
28 (R y—=MEM A DO<51> 177 | 5 DQBL VSsSo 178
10 Lo Vss DQB0 5| 180 =MEM A DQ<60> oo
28, =MEM A DQ<56> 181 DQB6 DQB1L 182 =MVEM A DQ<61> D 2 * C2935
D - > 183 0 © 184 —— 2.2UF
T VEM A DO<57 o DB VSS o S
185 | 5 Vvss DQS7* o186 vEM A OGS NeT> ao ] -
S0 187 DM DQS7 188 —MEM A DS P<7> P
™ O e, D 2
189 1 5 Vss VSS o 190
28 B> =MEM A _DQ<58> 191 7o) DQB8 Dqszc 192 =MEM A _DQ<62> be:m l
26 (B y—=MEM A DOs50> 193 o DB9 DQB3 . 19% =MEM A DQ<63> ED = =
95 | 5 vss VSS o 196
197 * 198
$BRRES HEMLASAS0 0 S0 EVENT & B oD =
17,15 126 7°¢ PP3V3 SO 1% | 5 VDDSPD SDAG1 2% MVBUS PCH_DATA LBy 16 23 29 31 42 48 62 77 61 "Factory" (top) slot
51 50 25 48 2¢ MEM A SA<1> 201 o SA1 SCLC 202 SMBUS PCH CLK @ 16 23 29 31 42 48 62 77 81
203 VTT VTT 204 PPOV75_SO_DDRVIT. 7 29 30 67
O e,
© 2040 'R2940 'R2941 I
J 10k 10k
p—— 500 s 516- 0229 C2950 1 C2951 C2952 1 C2953 S aryry— e e A
- v v 70 rcneoxro o 0xr( ) Ty Ty =i [ =
402-LF 2 402 2 402 2 1o0v 2 10v 2 1o0v 2 10v
i) ) ) ) DDR3 SO-DI MM Connector A
d} Appl e Inc.
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8

7

6

5

CPU CHANNEL A DQS O -> DIMM A DQS 0O

CPU CHANNEL B DQs O -> DIMV B DQS 0O

7920 27 11 MEM A DOS N<O> — MEM A DGS N<O> 1127 28 79 70 20 26 11 MEM B DQS N<O> — MEM B DCS N<O>
79 28 27 11 MEM A DQS P<0> VAKE_BASESTRUE — NMEM A DOS P<0> 11 27 28 79 79 20 25 11 MEM B_DQS_P<0> VAKE_BASESTRUE — MEMB DOS P<0>
MAKE_BASE=TRUE : GND MAKE_BASE=TRUE GND
1 7 MEM A DO<7> — _MEM A DO<3> 2 I . vemB Do<7> — -MEM B DO<3>
= o MEM A DO<6> e ST — =MEM A DO<6> 2 = o u MEMB DO<6> VRKE_BASETTRUE =MEM B DO<2>
70 11 MEM A DO<5> MAKE_BASE=TRUE : =MVEM A DO<1> . 70 11 MEM B_DO<5> MAKE_BASE=TRUE B DO<0>
7011 MEM A DO<4> VAKE_BASETTRUE — =MEM A DO<5> z 7011 MEM B DO<4> VAKE_BASETTRUE B DQ<4>
79 11 MEM A DO<3> VRKE BASETTRE — =MEM A DO<2> 2 79 11 MEM B DO<3> VAKE_BASETTRUE B DO<7>
70 11 MEM A DO<2> MAKE_BASE=TRUE : =MVEM A DO<7> . 70 11 MEM B_DO<2> MAKE_BASE=TRUE B DO<6>
o 11 MEM A DO<1> MAKE_BASE=TRUE : =MEM A DO<0> . o 11 MEM B _DO<1> MAKE_BASE=TRUE B DO<5>
- MEM A_DO<O> MAKE_BASE=TRUE : =MVEM A DO<4> . 70 11 MEM B_DO<0> MAKE_BASE=TRUE B DO<1>
MAKE_BASE=TRUE - MAKE_BASE=TRUE
CPU CHANNEL A DQS 1 -> DIMM A DQS 1 CPU CHANNEL B DQs 1 -> DI
76 11 MEM A DOS N<1> — =MEM A DOS N<1> . 76 11 MEM B DOS N<1> B DOS N<1>
70 11 MEM A DQS P<1> MAKE_BASE-TRUE — =MEMA DGS P<i> 27 70 11 MEM B DQS P<1> MAKE_BASE-TRUE B DQS P<1>
MAKE_BASE=TRUE : GND MAKE_BASE=TRUE
1 7o MEM A DO<15> — -MEM A DO<11> - [ . vem B Do<15> B DO<15>
= 01 MEM A DO<14> VAKE_BASETTRUE —  =MEM A DO<10> 27 = 01 MEM B DO<14> VAKE_BASE-TRUE B DO<14>
70 11 MEM A DQ<13> VAKE BASETTRE — =MEM A DQ<12> p 7o 11 MEM B DO<13> VAKE_BASESTRUE B DO<13>
7011 MEM A DO<12> VAKE_BASETTRUE — =MEM A DO<9> 2 7011 MEM B DO<12> VAKE_BASETTRUE B DO<8>
7011 MEM A DO<11> VAKE_BASETTRUE —  =MEM A DO<15> 27 7011 MEM B DO<11> VAKE_BASESTRUE B DO<11>
70 11 MEM A DQ<10> VAKE BASETTRE — =MEM A DO<14> p 7o 11 MEM B DO<10> VAKE_BASESTRUE B DO<10>
70 11 MEM A DQ<0> VRKE BASETTROE — =MEM A DO<13> p 70 11 MEM B DO<9> VAKE BASETTRUE B DO<12>
- MEM A DO<8> MAKE_BASE=TRUE : =MVEM A DO<8> . 70 11 MEM B_DO<8> MAKE_BASE=TRUE B DO<9>
MAKE_BASE=TRUE - MAKE_BASE=TRUE
CPU CHANNEL A DQS 2 -> DIMM A DQS 2 CPU CHANNEL B DQs 2 -> DI
76 11 MEM A DOS N<2> — =MEM A DQS N<2> . 76 11 MEM B DOS N<2> B DOS N<2>
7011 MEM A DOS P<2> VAKE_BASETTRUE — =MEM A DOS P<2> - 7011 MEM B DQS P<2> VAKE_BASETTRUE B DOS P<2>
MAKE_BASE=TRUE : GND MAKE_BASE=TRUE
[ 7o MEM A DO<23> —  -MEM A DO<23> - I . vEMB DO<23> B DO<23>
= 7o 1 MEM A DO<22> VAKE_BASESTRUE —  =MEM A DO<22> 27 = 7o 11 MEM B DO<22> VAKE_BASESTRUE B DO<18>
70 11 MEM A DQ<21> VAKE_BASESTRUE — =MEM A DO<21> 27 7011 MEM B DQ<21> VAKE_BASESTRUE B DQ<16>
70 11 MEM A DQ<20> VRKE BASETTROE — =MEM A DO<20> p 70 11 MEM B DO<20> VAKE BASETTROE B DO<17>
70 11 MEM A DO<10> VRKE BASETTRE — =MEM A DO<18> 2 79 11 MEM B DO<19> VRKE BASETTRE B DO<22>
70 11 MEM A DO<18> VAKE BASETTRE — =MEM A DQ<19> P 79 11 MEM B DO<18> VAKE_BASESTRUE B DO<19>
7011 MEM A DO<17> VAKE_BASETTRUE — =MEM A DO<16> 2 7011 MEM B DO<17> VAKE_BASETTRUE B DO<21>
70 11 MEM A DQ<16> VRKE BASETTRE — =MEM A DQ<17> p 79 11 MEM B DO<16> VAKE_BASESTRUE B DO<20>
MAKE_BASE=TRUE — MAKE_BASE=TRUE
CPU CHANNEL A DQS 3 -> DIMM A DQS 3 CPU CHANNEL B DQs 3 -> DI
79 11 MEM A DOS N<3> — =MEM A DOS N<3> p 7011 MEM B DOS N<3> B DOS N<3>
79 11 MEM A DOS_P<3> VAKE_BASETTRUE — =MEM A DOS P<3> 2 79 11 MEM B DOS_P<3> VAKE_BASETTRUE B DOS P<3>
MAKE_BASE=TRUE : GND MAKE_BASE=TRUE
I o MEMA DO31> — -MEM A DO<26> . o 11 MEM B DO<31> B DO<26>
= 7o 11 MEM A DO<30> VAKE BASETTRE —  =MEM A DO<24> 27 79 11 MEM B DO<30> VAKE_BASESTRUE B DO<30>
70 11 MEM A DQ<20> VAKE BASETTRE — =MEM A DQ<28> P 79 11 MEM B DO<29> VAKE_BASESTRUE B DO<28>
70 11 MEM A DQ<28> VRKE BASETTROE — =MEM A DO<25> p 70 11 MEM B DO<28> VAKE BASESTRUE B DO<29>
7011 MEM A DQ<27> VAKE_BASESTRE — =MEM A DQ<31> 27 70 11 MEM B DQ<27> VAKE_BASESTRUE B DQ<27>
70 11 MEM A DQ<26> VAKE BASETTRE — =MEM A DQ<27> p 79 11 MEM B DO<26> VAKE_BASESTRUE B DO<31>
70 11 MEM A DO<25> VAKE BASETTRUE — =MEM A DO<30> 2 70 11 MEM B DO<25> VAKE_BASETTRUE B DO<25>
79 11 MEM A DO<24> VAKE_BASETTRUE — =MEM A DO<29> 2 79 11 MEM B DO<24> VAKE_BASETTRUE B DO<24>
MAKE_BASE=TRUE - MAKE_BASE=TRUE
CPU CHANNEL A DQS 4 -> DIMM A DQS 4 CPU CHANNEL B DQS 4 -> DI
76 11 MEM A DOS N<4> — =MEM A DOS N<4> . 76 11 MEM B DOS N<4> B DOS N<4>
7011 MEM A DOS P<4> VAKE BASETTRUE — =MEM A DS _P<4> 2 79 11 MEM B DOS P<4> VAKE BASETTRUE B DOS_P<4>
MAKE_BASE=TRUE : GND MAKE_BASE=TRUE
1 . MEM A DO<30> — -MEM A DO<38> 2 I ... veMB DO<30> B DO<38>
T 701 MEM A DO<38> VRKE BASETTRE — =MEM A DQ<39> 27 = 7011 MEM B DO<38> VAKE_BASESTRUE B DO<39>
79 28 27 11 MEM A DQ<37> VAKE BASETTRE — MEM A DQ<37> 1127 20 79 70 20 20 11 MEM B DQ<37> VAKE_BASESTRUE MEM B DO<37>
70 11 MEM A DQ<36> VRKE BASETTROE — =MEM A DO<33> o 70 11 MEM B DO<36> VAKE BASETTRUE B DO<37>
70 11 MEM A DQ<35> VRKE BASETTRE — =MEM A DQ<34> 2 79 11 MEM B DO<35> VAKE BASETTRE B DO<34>
70 11 MEM A DO<34> VAKE BASETTRE — =MEM A DO<35> 2 79 11 MEM B DO<34> VAKE_BASETTRUE B DO<35>
70 11 MEM A DQ<33> VRKE BASETTROE — =MEM A DO<32> p 70 11 MEM B DO<33> VAKE BASETTROE B DO<32>
79 11 MEM A DO<32> VAKE BASETTRE — =MEM A DO<36> 2 79 11 MEM B DO<32> VAKE_BASETTRUE B DO<36>
MAKE_BASE=TRUE _— MAKE_BASE=TRUE
CPU CHANNEL A DQS 5 -> DIMM A DQS 5 CPU CHANNEL B DQs 5 -> DI
70 11 MEM A DQS N<5> — =MEM A DQOS N<5> 27 79 11 MEM B DQS N<5> B DQS N<5>
7911 MEM A DOS P<5> VAKE_BASETTRUE — =MEM A DOS P<5> 2 7011 MEM B DOS P<5> VAKE BASETTRUE B DOS P<5>
MAKE_BASE=TRUE : GND MAKE_BASE=TRUE
1 7o MEM A DO<a7> —  -MEM A DO<46> - [ & vem B Do<a7> B DO<43>
= 7o 11 MEM A DO<46> VAKE BASETTRE — =MEM A DQ<43> 27 = 7o 11 MEM B DO<46> VAKE_BASESTRUE B DO<46>
70 11 MEM A DQ<45> VAKE BASETTRE — =MEM A DQ<45> P 7o 11 MEM B DO<45> VAKE_BASESTRUE B DO<40>
7011 MEM A DO<44> VAKE BASETTRUE — =MEM A DO<41> 2 70 11 MEM B DQ<44> VAKE_BASETTRUE B DQ<45>
7 11 MEM A DO<43> IE paTE — =MEM A DO<a7> 2 7 1 MEM B DO<43> MRKE_BASESTRUE B DQ<47>
70 11 MEM A DQ<42> VAKE BASETRUE — =MEM A DQ<42> . 70 11 MEM B DQ<42> VAKE_BASESTRUE B DO<42>
79 11 MEM A DO<41> VAKE BASETTRE —  =MEM A DO<40> 27 79 11 MEM B DO<41> VAKE_BASESTRUE B DO<41>
70 11 MEM A DQ<40> VAKE BASETTRE — =MEM A DQ<44> p 79 11 MEM B DO<40> VAKE_BASESTRUE B DO<44>
MAKE_BASE=TRUE _— MAKE_BASE=TRUE
CPU CHANNEL A DQS 6 -> DIMM A DQS 6 CPU CHANNEL B DQs 6 -> DI
79 1 MEM A DOS N<6> — =MEM A DOS N<6> p 70 11 MEM B DOS N<6> B DOS N<6>
70 11 MEM A DQS P<6> MAKE_BASE=TRUE — =MEM A DQS P<6> - 70 11 MEM B DQS P<6> MAKE_BASE=TRUE B DQS P<6>
MAKE_BASE=TRUE : GND MAKE_BASE=TRUE
L 7o MEM A DOSBS> — -MEM A DOS51> - I .. MEMB DO55> B DO<54>
= 70 11 MEM A DQ<54> MAKE_BASE=TRUE f— =MEM A DO<54> . = 79 11 MEM B DO<54> MAKE_BASE=TRUE B DO<55>
7011 MEM A DO<53> VAKE_BASETTRUE — =MEM A DO<49> 2 79 11 MEM B DO<53> e B DO<53>
70 11 MEM A DO<52> VAKE_BASETTRUE — =MEM A DO<53> 2 7011 MEM B DO<52> MR B DO<49>
7011 MEM A DO<51> VAKE_BASETTRUE — =MEM A DO<50> 2 79 11 MEM B DO<51> W S B DO<51>
70 11 MEM A DQ<50> VRKE BASETTROE — =MEM A DO<55> e 70 11 MEM B DO<50> MAKE_BASE-TI B DO<50>
79 11 MEM A DO<49> VAKE BASETTRE —  =MEM A DO<48> 2 79 11 MEM B DO<49> VAKE_BASESTRUE B DO<48>
70 11 MEM A DQ<48> VAKE BASETTRE — =MEM A DO<52> 2 79 11 MEM B DO<48> VAKE_BASESTRUE B DO<52>
MAKE_BASE=TRUE _— MAKE_BASE=TRUE
CPU CHANNEL A DQS 7 -> DIMM A DQS 7 CPU CHANNEL B DQs 7 -> DI
76 11 MEM A DOS N<7> — =MEM A DOS N<7> . 76 11 MEM B DOS N<7> B DOS N<7>
70 11 MEM A DQS P<7> MAKE_BASE=TRUE — =MEM A DQS P<7> - 70 11 MEM B DQS P<7> MAKE_BASE=TRUE B DQS P<7>
MAKE_BASE=TRUE : GND MAKE_BASE=TRUE
L . vEM A DOc63> —  =MEM A DO<SE> . J_ 70 11 MEM B DO<63> B DO<56>
= 01 MEM A DO<62> VAKE_BASESTROE — =MEM A DQX59> . — .51, MEM B DO<62> VAKE_BASE-TRUE B DO<59>
70 11 MEM A DQ<61> VAKE BASETTRE — =MEM A DO<60> p 70 11 MEM B DO<61> MAKE_BASE-TRUE B DO<61>
70 11 MEM A_DQ<60> VAKE BASETTRE —  =MEM A DO<57> 27 79 11 MEM B DO<60> VAKE_BASESTRUE B DO<60>
70 11 MEM A DO<59> VAKE BASETTRE — =MEM A DO<63> 27 79 11 MEM B DO<59> VAKE BASETTRE B DO<63>
70 11 MEM A DO<58> VAKE_BASETTRUE — =MEM A DO<62> 2 70 11 MEM B DO<58> VAKE BASETTRUE B DO<58>
70 11 MEM A DO<57> VAKE_BASETTRUE — =MEM A DO<61> 2 70 11 MEM B DO<57> VAKE_BASESTRUE B DO<57>
70 11 MEM A DO<56> VAKE_BASETTRUE — =MEM A DO<56> 27 70 11 MEM B DO<56> VAKE_BASETTRUE B DO<62>

NOTE:

MAKE_BASE=TRUE

Sandybri dge does not use DM signals per doc 438297 Huron River

SFF DG revl.0 Section 2.6.

MAKE_BASE=TRUE
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11 28 29 79

11 28 29 79

11 28 29 79
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Page Notes DDR3 DECOUPLI NG AND GND RETURN CAPS ( SPACE EVENLY AT CONNECTOR)

72 67 30 27 7 6 PPLVS S3
Pover al i ases required by this page:
- =PP1vS_S0_MEM B
~PPIVS_S3_NEM B + C3114 + C3115 + C3116 + C3118 + C3119 + C3120 1 C3121 1 C3122 1 C3123
0. 1UF 0. 1UF 0. 1UF 0. 1UF
- =PPOV75_SO_MEM.VTT_B 20% 20% 20% 20%
402 402 402
Signal aliases required by this page: 1 C3100 1 3101
- =120 500 Me_sa ——100F - 10UF
=12 soowe_son T, &% T, e
2 x5R 2 xR
603 603 e
BOM opt i ons provi ded by thi's page: 31 o PPOV7S5 S3 MEM VREFDQ B D
(o) J_
= * C3130 * C3131
——2.2u0F —— 0.1
i 1 _VREFM—WO 2
3 4 -
KEY o Vss XA o MEM B_DO<4> ao =
7o 1 (TR NEM B_CKE<0> 73 O CRED CRET o 74 NEM B_CKE<1> ™y 7 2B =MEM B_DQ<0> 5 o DQO ®RT DQSC 6 =MEM B_DQ<5> ao
s 1o VDD VDD o 76 20y =MEM B Doc1> L DN.'e'] CAL vsso | &
NexX Lo NC A5 78 MEM B Ac15> am ° 1o Vss 33100 DQS0* |12 MEM B DOS N<O> Ve:m SUERE
79 11 MEM B BA<2> 79 BA2 1 Al4d 80 MEM B _A<14> 11 79 GND 11 DMD DQS0 12 MEM B_DQS _P<0> 11 28 79 rem—
o slome 33100 Aol @ o O i, v ©
o VDD Frr-sms VDD o Vss VSS
79 11 [Ty MEM B Actz> 8 lom2iBe 2R Allg] 8 NEM B Ac1i> amu e 20y MM B DOz 5 | 5 bR 5 DB 10 -MEM B DQ<6> o
7 1 [T NEM B A<9> 85 0 A9 6 b Ao 86 MEM B A<7> Yan i RIRE e =MEM B_DQ<3> 17 o DB g b DY o 18 =MEM B DQ<7> Yea:im %
57 1 5 VDD 23 VDD | %8 2 1o Vvss C o VSS o20
70 11 [TR)—MEMB A<B> 39 15 A8 E - A8 MEM B A<6> am 28 (B y—=MEM B DOB> 2 | 5 DB ~  DQ2g | 22 =MEM B DO<12> @
70 11 [TR)—MEM B AcS> 9115 AS Ao o2 MEM B A<4> Yauu BERG 20 By =MEM B DO<9> 2 | 5 D® D322 =MEM B DQ<13> Ve 3
% 1 5 VDD VD24 2 1o Vss VSS o28
79 11 [TR)—MEMB Ac3> % 1o A3 rol e MEM B A<2> am e 26( P =MEM B DOS et 27 | o DQs1* DMLo| 28 an
70 11 [Ty MEMB Act> 7 | o AL AOO|—28 MEM B A<O> am 20y =MEM B DQS Pei> 29 | 5 DQs1 RESET* | 30 NEM RESET L am e
® | 5 VDD VDD o 1% 315 vss VSS 1 32
79 11 [TR)—MEM B CLK P<0> 20t 1 5 CKo K1 ] 102 MEM B QLK P<1> Yen NG 28 Py =MEM B DO<10> 3 Lo DO DQL4 o 32 =MEM B DQ<14> o =
79 11 (TR MEM B _CLK N<O> 103 o CKO* CK1* o 104 MEM B COLK N<1> a1 7 2B =MEM B _DQ<11> 35 o DQL1 DQ150 36 =MEM B_DQ<15> e 3
2% | 5 VDD VDD o 19 315 VSs Vss ol 38 C
7o 1 [T NEM B_A<10> 107 0o A10/ AP BAlG 108 NEM B BA<1> a7 2B =MEM B_DQ<16> 39 o DQL6 DQQDC 40 =MEM B_DQ<20> Ve:m %
79 11 E MEM B BA<O> 109 0o BAO RAs*C 110 MEM B _RAS L @ 11 79 25@ =MEM B DQ<17> 41 o DQL7 D@lc 42 =MEM B DQ<21> @ 28
1115 VDD VDD oL 22 2315 Vss VSS ol 22
7 1 (TR MEM B VEE L 113 o VE* S0* 114 MEM B CS L<0> am 2B =MEM. B DOS N<2> 45 o DQs2* D\VR 46 an am
79 11 [TRy—MEMB CAS L 115 | 5 CAS* ODT0 | 116 MEM B ODT<0> Yenu BRC 20 By =MEM B DOS Pop> 27 1 o DQs2 VSS o 48
17 15 VDb VDD | 118 9 1o vss DR2n | 50 =MEM B DQ<22> a
7o 1 [T NEM B_A<13> 119 o Al3 CDTlC 120 NEM B_QDT<1> M7 e:im =MEM B_DQ<18> 51 o) DQL8 DQQ3C 52 =MEM B DQ<23> Ve S
7o 1 [T NMEM B CS L<1> 121 o S1* NCO— 1§NC Bla:im =MEM B DQ<19> 53 o DQ1L9 \/ssc 54
123 o VDD VDD 124 55 o Vss DQR8 56 DQ<28> D
NCyE Lo TEST VREFCAQ | 126 20 (B —NEM B DO24> 57 | 5 DQe4 DQRY| 58 =MEM B DQ<29> a2
27 1o Vss VSS o] 128 28 By =NEM B DO<25> 2 | 5 D@5 VSS ol %0
20 By =MEM B DO<32> 129 | 5 DQB2 DQB6 5| 130 =MEM B DQ<36> Ve:im 3 St 1lo Vvss DQB3* o2 DOS N<3> Ye:m 3
79 28 1LCBY. MEM B _DQ<37> 131 0o D®B3 DQ37C 132 =MEM B_DQ<37> D (Y G\D 63 o) DMVB DQ53C 64 DOS_P<3> D 2 pre—
133 | 5 vss VSS o | 1o 5 15 vss VSS o} 66
2B =NEM B _DQS N<4> 135 0o DQs4* DM‘C 136 aND Yan] e =MEM B_DQ<26> 67 o) DQR6 DQ;DC 68 =MEM B_DQ<30> D 28
ZEE =MEM B_DQS _P<4> 137 0o DQs4 VSSC 138 25@ =MEM B DQ<27> 69 o) DQR7 Dqglc 70 =MEM B _DQ<31> @ 28
239 1 5 VssS DQB8 o122 =MEM B DQ<38> = L lo Vvss VSs ol 72
8B =MEM B_DQ<34> 141 0o D®B4 Dqggc 142 =MEM B_DQ<39> B 2 KEY.
28 (B —=MEM B DO<35> 14 | 5 D@5 VSS o] 14
45 1 5 VSS D44 | 126 =MEM B DQ<dd> Ve:m 3 51650806
2B =MEM B DQ<40> 147 0o D40 DQ;g,C 148 =MEM B_DQ<45> D =
20 By =MEM B DO<a1> 149 | 5 DQAL VSS g1 120
215 Vss DQB5* o222 =MEM B DOS N<5> D 2@
s 153 | o DVB DQS5 | 15¢ =MEM B DQS P<5> & = -+ =
155 | 5 vss VSS o | 156 = =
2By =MEM B DOcaz> 157 | 5 DQ42 DQU6 o] 158 =MEM B DQ<46> D B
Bla:in =MEM B DQ<43> 159 0o D43 DQWC 160 =MEM B DQ<47> Ye:m T
11 5 vss VSS o | 162
20 By =MEM B DO<a8> 162 | ) D48 DQB2 | 264 =MEM B DQ<52> o
2By =MEM B DOcao> 1 | 5 D49 DQB3 | 1e° =MEM B DQ<53> aD »
167 | 5 vss VSS o | 168
26 Bry—=MEM B DOS N6 109 | ) DQS6* DV | 170 . m
28y =NEM B D05 P<6> 171 o Dass VSS o 172
1515 VsS DB4 | 174 =MEM B DQ<54> o
20 By =MEM B DO<50> 175 | 5 DQBO DB5 o176 =MEM B DQ<85> ao PPOV75_S3_NEM VREFCA B a
28 () =MEM B DO<51> 177 | 5 DQBL VSS ol 178
10 15 VSS DQB0 o180 =MEM B_DQ<60> oD =
e VEM B DO-56> 2 | 5 oee DQB1g | 182 =MEM B DO<61> D + C3135 1 3136
28Ry =MEM B DOSS7> 183 | 5 DQB7 VSS o] 184 — — —
185 | ) vss DQS7* o186 =MEM B DS N<7> oD = . o .o
D 187 Dw? DQS7 188 =MEM B DOS P<7> » P w
O [e; <D =
w 189 | 5 vss VSS o | 190
23 B =MEM B DOQ<58> 191 o bBs DB2 o 192 =MVEM B_DQ<62> o l
25 By =MEM B DO<59> 19 | 5 DQB9 DQB3 | 14 =MEM B DQ<63> Ve X =
195 | 5 vss VSS o} 106
197 * 198
UENR MEM B_SA<0> 0 o SA0 EVENT* (5, = NEM EVENT L oo =7 s
418,12,8,7 s BP3 S0 o VI DDSPD SDAC VBUS PCH DATA By 16 23 27 31 42 48 62 77 81 " Expansi on” (bottom) sl ot
7 54 52 51 50 MEM B _SA<1> 201 o SAL SO‘C 202 SMBUS PCH _CLK LTI 16 23 27 31 42 48 62 77 81
203 O V V C 204 PPOV75_SO_DDRVTT 7 27 30 67
1 1 205 206
© C3140 R3140 R3141 O MIG PIN MIG PINO
JE E Y 10K 10K 27 1 5 MIG PIN MIG PI N o-}—2% C3150 A
o 6w wow 2° 15 MIG PIN MG Pl NO-—222 1UF Ié\!néc MASTER=MASTER SYNC DATE=MASTEH
Poam s s 21| 5 MIG PIN MIG PIN o} 22 1% s
fsE DDR3 SO DI MM Connector B
51650806 v v D
Appl e I nc.
SPD ADDR=0XA4( WR) / OXAS( RD) ®
NOTI CE OF PROPRI ETARY PROPERTY:
£ . THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
= = PROPRI ETARY PROPERTY OF APPLE COMPUTER, | NC.
THE POSESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 31 OF 109
Il NOT TO REPRODUCE CR COPY I T
111 NOT TO REVEAL OR PUBLISH | T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 29 OF 86
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The circuit bel ow handles CPU and V power during SO->S3->S0 transitions, as well
as isolating the CPU s SM DRAMRST# out put fromthe SO Dl MV when necessary.
| SOLATE_CPU_ MEM L GPI O state during S3<->S0 transitions determ nes behavi or of signals.
WHEN HI GH: CPU 1.5V remains powered in S3, VIT follows SO rails, MEM RESET_L not isol ated. D
WHEN LOW CPU 1.5V follows SO rails, VIT ensures clean CKE transition, MEM RESET_L i sol ated.
P1V5CPU_EN = (I SOLATE_CPU MEM L + PM SLP_S3_L) * PM SLP_S4_L 1V5 SO " PGCID" f or CPU
MEMWTT_EN = (I SOLATE_CPU MEM L + PLT_RST_L) * PM SLP_S3_L
MEM RESET_L = !l SOLATE_CPU_MEM L + CPU_MEM RESET_L 46 26 24 23 22 20 19 17 0 7 o PP3V3 S5
73 45 17 6 [T PM SLP S4 L PM_MEM PWRGD pul I -up to CPU VTT rail is on CPU page
CPUMEM SO
'R3205 85 73 72 15 12 10 7 5 PPLV5_S3RSO — PMMEMPVWRGD gy 10 27 78
10K 'R3222
5%
1/ 16W 10K
L 02" Tiow CRITICAL |s
Ve OF
| Pivscru EN o 2 R3220" 24 b | @220
50 48 33 92 31 26 20 2.0, 5, _PP3V3 S3 CPUMVEM SO 27. 4K | = DVBS3DOLY
CPUMEM_SO Q8205 |2 s PM MEM PWRGD L 2 |G =
R3201! SSMENSTFEAPE ||\ 02, 1
100K e —
115 3 CRITICAL s
"ass , 6% s n P1V5 SO DIV (- gﬁigouv 1
P1V5CPU EN L %& sor- 563
£ 4
CPUVEM SO = CPUMEM SO R3221° I\IOC:;S;L;S X
Q@200 |2 2B @205 33. 2K 0. 001UF ——
SSVBN37FEAPE SSVBN37FEAPE 1% U o ——
sorses | K > | Sorses it Sov
— - 402 , oy
M- X
s[G7 ST 1S © Gs
23 10 Ty SOLATE CPU MEM L PM SLP S3 L Yany LEGRERE =
CPUMEM SO
= 'R3210
10K
5%
1/ 16W
NES LF
, 402
PP5V_S3 ¢ MEMTT EN fyyry s a0 67
5957 46 44 43 42 32 30 7 &
s MEMWTT d anp
CPUMEM_SO CPUMEM_SO 210 ° . .
R3215° R3202! SSW“B?ESE,A;F;E '; Ensures CKE signals are held lowin S3
100K 100K —
50 50
1/ 16W 1/ 16W N
sz, Yass , :[6 ¥ sk o7 29 27 7 _PPOV75 SO DDRVIT
MEMVTT EN L
CPUMVEM SO = CPUMEM SO 75mA max | oad @O0. 75V
TR’ @B200 |0 2|2y | Q8210 60MA max power
o SSMBN37FEAPE SSVBN37FEAPE
SSMBN37FEAPE SOT563 KH > SOTS563
SOTS563 al 1 —
Y M- M-
*® 2[G7 ST 1S © Gs 50 57 46 44 43 42 32 30 7 o _PPEV_S3 CPUVEM_SO b B
o[ 3T |o PLT RESET L 1o 26 3 26 40 CPUMVEM SO @250 120
: ﬁ o200 Rslzoi%: SSNBNITFEAPE ||
¢ —__— 5% l—
ew e
PP1V5 S3 672129 67 72 022 (67 S
VT
CPUMEM._SO CPUMEM SO CPUMEM SO TCLAV EN
8215 'R3216 1 C3216 CPUMVEM SO
SSMBN37FEAPE oK i ey @250 | 0)s NO STUFF
ESET_| LS5V L o sorses 5% i = C3251 *
o Tiew ) v SSMBNSTFEAPE | 1 0. 001UF ——
3 02F 402 sorses L001UF ——
2 H & e
30 10 [Ty CPU_MEM RESET L 8 — CPU MEM RESET L ol T8Te MEM RESET L _fryymy 27 20 S5 402
—— MAKE_BASE=TRUE <+ L 5 2
CPUMEM S3 o7 20 o TRy MEM/IT EN
R3217 L
0
' >
5%
1/ 16w
Ve LF
0z
Step JSOLATE_CPU MEM L PLT_RESET_L PMSLP_S3_L| PM SLP_S4_L CPY MEM RESET_L MEM RESET_L MEMVTT_ENJ P1V5CPU_EN
SO o] 1 1 1 1 1 CPU_MEM RESET_L 1 1
1 0 1 1 1 1 1 1 1
to 2 o o 1 1 1 1 3} 1
3 0 0 0 1 X 1 0 0 A
SS 4 0 0 1 1 X 1 0 1 ISYNC MASTER=ANNE K90I SYNC DATE=06/ 22/ 201d
to ° 0 : : : 0™ 1 : 1 CPU Menory S3 Support
o ° ! ! ! ! ! : : i aenian s s |
7 1 1 1 1 1 CPU_MEM RESET_L 1 1
S0 d} Appl e Inc. D
(*) CPU_MEM RESET_L asserts due to loss of PM MEM PWRGD, nust wait for software to clear before deasserting | SOLATE_CPU MEM L GPI Q. ®
NOTI CE OF PROPRI ETARY PROPERTY:
NOTE: In the event of a S3->S5 transition | SOLATE CPU_ MEM L will still be asserted on next S5->S0 THE,_| NEORMATI ON_CONTA! NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF APPLE COVPUTER, | NC.
transition. Rails will power-up as if from S3, but MEM RESET_L will not properly assert. Software T e e e o e e 32 OF 109
must deassert | SOLATE_CPU MEM L and then generate a valid reset cycle on CPU_MEM RESET_L. T T e e 1T I WoLE R PART
IV ALL RI GHTS RESERVED 30 O: 86
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8 7 6 5 4 3 2 1

NOTE: Must not enable nore than two SO DI MM mar gi ni ng

PP3V3 S3 buffers at once or VRef source may be overl oaded.
50 48 33 32 30 26 24 18 8.7 8

431%2%E 84
il PVTT VRS:;3O3
P DDR_S3
R;3318 o Tom max | oad L 200 PLACE NEAR=32900. 1: 2. S4mm
L JHORT,  pPava s3 VREFMRGN DAC .
Nae M N_RECK-W DTHEO, 5 VREFMRGN VREFMRGN
VOLTAGE=3. 3V
NONE C3300 * 1 C3301 VREFMRGN
402 - VREFMRGN PPOV75_S3_MEM VREFDQ A 9 27
AT T cR T AL 3308 sl 3302 P WEE T
erm 2 2 VREFMRGN 0. 1UF —— rl_ MAX4253 Vel ThGes ve D
402-LF 402 U3300 iov V- ucsp 133
8 cerm VREFMRGN DQ SCDI MVA BUE
VDD M
81 77 62 48 42 31 29 27 23 16 m_SNBUS PCH CLK SCL veop  VOUTA[L VREFMRGN SODI MVA_DQ 1k PLACENEAR=R3303. 2: 1mm
VE- LF
SMBUS PCH DATA 7 N 2 VREFMRGN_SODI MVB 0z
81 77 62 48 42 31 29 27 23 16CEH—SN SDA 5 vaur DQ
a0 g vourg4 VREFMRGN SODI MV _CA
Addr =0x98( R) / 0x99( RD) 10a1 vouTDls VREFNRGN MEMVREG FBVREF VREFMRGN
D NOTE: MEMWVREG and FRAMEBUF share Rs;g(?s PLACE_NEAR=J3100. 1: 2. 54
3] a DAC output, cannot enable VREFMRGN 1 2 - - ™
both at the same time! 'R3301 1o
100K NE[);F
iew VREFVRGN VRERGN PPOV75 S3 MEM VREFDQ B .
= LA o™\ U3302 M N_REGK W DTHE0. 2 mm =
Vi AX4253 R3306 VOLTAGE=0. 75V
oM T o 133
N VREFMRGN DQ SCDI MVB_BUE 1 2
R3319 ol oo VY e nesneraa0s. 2 o
AN ERe S a, T e
NNEGK_W DTH-0. 2
Noe Valthaea sv e ™ CRITI CAL
0z Vs 0024 A o| VREFMRGN VREFMRGN
0. 1UF —— VCC VREFMRGN R3309
e U3301 ‘R3302 L 200 pLACE NEAR=32900. 126: 2. 54mm
K PCA9557 100K
&N . 116w
. (o POLE % NC oo VREFVRGN
A0 P17 VREFNMRGN DQ SODI MVA _EN 2 C3304 1 VREF PPOV75 S3 MEM VREFCA A 27
Addr =0x30( WR) / 0x31( RD) 4laL P2l e VREFMRGN DQ SODI MVB_EN 5 e XN M NREGCW BTHg. 3 C
SIA2 P3l 10 VREFMRGN CA SODI MVA EN = %gv -1 Rglgél_o VOLTAGE=0. 75V
P4l 11 VREFMRGN _CA SODI MVB_EN & ° VREFMRGN CA SCDI MVA BUE
P5|_12 VREFMRGN _MEMVREG EN 1/1;/é'w PLACE_NEAR=R3309. 2: 1nm
8177 62 48 42 31 20 27 23 16 [TRY—SMBUS PCH QLK 1scL Pel_13 VREFNVRGN FRAMEBUF _EN frauith
402
o177 62 45 42 31 20 27 23 16 CEy—SVBUS PCH DATA 2|spa P74y NC
R RESET*[515 VREFMRGN
PG R3311
~ o 200 , PLACE NEAR=J3100. 126: 2. 54mm
VREFMRGN
L 'R3307 PPOV75 S3 MEM VREFCA B .
100K VREFMRGN M N_LT NE_W DTFE0. 3 mm
2 D PCA9557D RESET L zz";szv R3312 M?AN;;:E%?VWD 2m
! 133
RST* on 'platformreset’ so that system 2 402 VREFMRGN CA SODI MVB_BUF
wat chdog wi || disabl e margining. ﬂlj"/snw PLACE_NEAR=R3311. 2: 1nm
= M- LF
NOTE: Margining will be disabled across all 402
soft-resets and sl eep/ wake cycl es.
Required zero ohmresistors when no VREF nargining circuit stuffed ’\I/?ZE;OBS
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON 100K VRCE;:-}OGSJ N
5%
11650004 2 RES, MTL FI LM 0, 5% 0402, SM LF R3303, R3305 VREFMRGNNOT frout : VREFMRGN
, 402
116S0004 2 RES, ML FI LM 0, 5% 0402, SM LF R3309, R3311 VREFMRGN_NOT! 202 R3%321K4 B
A1 VREEVRGN _MEMVREG BUF 1 ’\/\/\/2 DDRREG FB Flos 04
- LMo,y PLACE_NEAR=R7315. 2: 1rm
V05"
age Not es —
Power aliases required by this page: 'R3313
- =PP3V3_S3_VREFMRGN 100K
o6
- =PPVTT_S3_DDR BUF iew
V- UF
402
Signal aliases required by this page: 2 fr—
- =1 2C_VREFDACS_SCL
- =1 2C_VREFDACS_SDA =
- =12C_PCA9557D_SCL
- =12C_PCA9557D_SDA
BOM options provided by this page: VREFMRGN
VREFMRGN - Stuffs VREF Margining 'R3315
Crcuitry. 100K
VREFMRGN_NOT - Bypasses VREF Margi ni ng ?7“16\/\/
ity
Crcuitry. 2 ng
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA MEM B VREF CA MEM VREG GPU Frame Buffer (1.8V, 70% VRef) | TS A SUESIRAUSSSITR Tt
F ODR3/ FRAMEBUF Vr ef rginin
DAC Channel : A B c c D D SB/ d - ef_Marg 9
PCA9557D Pi n: 1 2 3 4 5 6 d} Appl e | nc D
Nom nal val ue 0. 75V (DAC: 0x3A) 1.5V (DAC: 0x3A) 1.267V (DAC:. 0x8B) ®
Mar gi ned target: 0. 300V - 1.200V (+/- 450nV) 1.998V - 1.002V (+/- 498nV) 1.056V - 1.442V (+/- 180nvV) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0.000V - 1.501V (0x00 - 0x74) 0.000V - 1.501V (0x00 - 0x74) 0. 000V - 3.300V (0x00 - OxFF) £R5 g@?ﬁgh%gﬁ@?ﬁg%ﬁﬁ? e
VRef current: +3.4mA - -3.4mA (- = sourced) +33UA - -33uA (- = sourced) +6. 0mMA - -5.0mA (- = sourced) 1 TO MANTAIN TH S DOCUMENT | N CONFI DENCE 33 OF 109
DA( ize: 7. nmv ) m 1.51nV 111 NOT TO REVEAL CR PUBLISH I T I N WHOLE OR PART
C step size 69 / step @ out put 8.59 / step @ output 5 / step @ out put T R e o 31 OF 86
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5

4

oM T 1L.3470
0. 6NH+/ - 0. 1NH 0. 85A LA EaRes3i01. 15: 2. Sarm
C3431
1 2 51 POE AP R2D PI_P Il | e PCE AP 2D C P am o =
NOSTUFF|; 034 7(02°" NOSTFF|: 3471 1|2 que e I svencmen  poE AP RD C N am o o
100 || 16vxsr cemozon
1. OPE 1. OPE
+/-0. 1PF +/-0. 1PF C3430
5 25V 2 28Y =
28y 28y PLACE_NEAR-33401. 17: 2. S4rm
201 201
= 13471 =
oM T 0. 6NH+/ - 0. 1NH 0. 85A
1 2 81 PCIE AP R2D PI| N PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
201
NOSTUFF |1 C3472) nosTurr |1 C3473 117S0002 4 RES, Oohm 0201 L3470, L3471, L3472, L3473
1. OPE 1. OPE
+/-0.1PF +/-0.1PF
2 25V 2 25V
[os]e) [os]e)
201 201
1.3472
OM T 0. 6NH+/ -0. 1INH 0. 85A
1 2 PCIE AP D2R P o 1 o 3V S3 W.AN FET
FBSTU:E 0201 I\,CSTUZF:L PClE_AP_D2R N @ 16 81
3474 3475 MOSFET TPCP8102
0. 10 0. 10
R3400 1 1 s o e
o AP TENP SVB SDAR _ 1AAA 2 SMBUS SMC 0 SO SDA ¢y 6 45 45 51 o o -y
RDS(ON) 20-30 MOHM @. 5V
201 = = ——
N 0 6NI—H/L-%417N3I—|- 0. 85A Lo nG 0.727 A (E0P)
s AP TEMP SMB SCL R 1 2 SMBUS SMC 0 SO _SCL 6 45 48 51 84 am TV : .
W VV\ T <™
e\ NoaagF
R3402 NOSTUPE 0201 NOgT!
UFF
0 3476 1 C3477 1 CRI Tl CAL
FI_EVENT L R 1 2 Fl _EVENT L
= srrew VV\ e W oD s o 0.1 0.1 @450
e 2 e 2 TPCP8102
xsn;f:y xsn;f:y s MN WOTH=0. 4 nm 23V1K- SM
L L 727 MA PEAK L3404 M N_LINE W OTHL -
= = 606 MA NOM NAL MAX FERR- 120- OHM 3A ~
816 PCIE AP R2D P 46 6 PP3V3_W.AN 32 PP3V3_W.AN_F
. LYY YL _VLAN._ : * 50 54 55 72 73
e T ° = BROVE 53 LA BaH
N_NEGCW DTH=0. 2. fm 0603 k& o
'
8516 POE AP RPD N c3422 * c3421 * 1 BT e ez sam N c3451 * Reast
51650582 = S s " == o
A e o i i
CRITI CAL o s e 3450 ey R3450 |
J3401 516 POE AP D2R PI_P PLACE Ao 25 254 i P3V3W AN SS 1 2 PM WAN EN L am
500913- 0302 o Al RPORT L I ;
L3401 1o 1/ 16W
F- ST-SM = M LF
32 816 PCLE AP D2R PI_N 90- CHV 100MA XSR 402
M)—31 DLP1LS 4021
O SRS
J_ I S . s _PCIE CLKIOOM AP P ame s
-l 4 3 -l 85 6 PCI E CLK1I00M AP_CONN P -
O O
- ‘ool - ss 6 POIE_CLK100M AP CONN N (Y YY 2 _POE CLKIOOM AP N am'e =
o= -
- 8 00 7 PLACE_NEAR=J3401. 11: 2. 54mm
10
0 O —1%= -
Pl
uloole 4 BLUETOOTH | |
0O Super vi sor & CLKFREG # | Sol at i on
161 5 ofis -
o=
18 17
O O = = +/ - 9
ET] i FERIN USBBT P sz Delay = 60 ms +/ - 20%
22 21
FINE T e
26 0025 1 USB BT N Va:n L
28 27 PP3V3 S3 BT F
2012 9Tao NN e WBTHED 5 L3406 PRAVA_VLAN F PP3V3_S3
oo M N-NEGCW DTH=0. 2 mm 1 g4z a2 578 12 73 73 90 31 32 33 4
L o 01ur 2 1 PP3V3 S3 67,8 18 24 26 30 31 32 33 48
34 ) 33 Done FERR. 120- CHVE 1. A So'sa 38 72 73 —
l (% 2 0409 LF ) R3453 'R3454 o5
4 402 PLACE_NEAR=13401. 27: 2. S4mm 100K 232K 1 C3440
= = - %
= o U3440 i
== i b L SLGAAPO16V . i
2
P3V3W.AN_VMON N 402
6 AP_RESET_CONN_L
4 AP_RESET_L
<
AP_PWR_EN
ame
6 AP_CLKREQ Q L . @ 16 23
AP_CLKREQ L
PCl E WAKE L 6 17 26
oD 'R3455 |
51850815 100K
CRI TI CAL g 1
J3402 =
8190, 3506- K281
o = o PP5V_S3 ALSCAMERA F
° - SMBUS SMC A S3_SCL QT © 45 48 54 55 8 M N-REGK W BTH=0: 2 mm 275 mA peak
o SMBUS SMC A S3 SDA TP © 45 48 56 55 s pear PLACE_NEAR=J3402. 6: 2. 54MV
s0 s USB CAVERA CONN P 206 mA noni nal max Laa
e
° %0 s USB CAVERA CONN N AL S FERR- 12%- g?m 1.5A
[} . 2 m n PP5V S3 6.7.30.42 43 44 45 57 55 50 01 ISYNC Il\:AISLTtER:Kgl M.B SYNC DATE=05/ 15/ 201d
0402- LF
o4 wna CAMERA X19/ ALS/ CAVERA CONNECTOR
L3407 1 C3452
90- OHM
0. 1uF
S0 B d} Appl e Inc. D
L Y Y Y L:  use cavera P @ g 8
NOTI CE OF PROPRI ETARY PROPERTY:
1 I Y 2 USB CAMERA N D 0 = THE | NFORMATI ON CONTAI NED HEREIN | S THE
PROPRI ETARY P ERTY _OF _APPLE COWPUTER, | NC.
PLACE_NEAR=J3402. 2: 2. 54MV THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 34 OF 109
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED 32 O: 86
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SD CARD 3. 3V OVERCURRENT PROTECTI ON CHI P W TH ACTI VE LOAD DI SCHARGE

TPS2065-1 (1.0A linmit) has active |load discharge so R4810 i s NOSTUFF.

CRI Tl CAL
U3500 — PP3V3 SO SWSD PWR
TPS2065- 1 - D
2 DGN 6
| NO QuTo
71 62 61 57 54 52 51 50 49 48 3 7
LD £ ¢ e S0 Tole amr——] s b S
85 77 75 74 73 72 our2| 8 — IVAKE_BASE=TRUE
35350004 M N_Li NE_W DTH=0. 4 nm
o ENET CR PuREN N NOSTUFF  SiEaqgnio2 i
o———— 1
T R o
1 C3500 1 C3501 G\D_PAD —— 20% pu— 18'% 2% ow PP3V3 SO PR RNUNB L
-l o 2 S 2 30 M- LF BHABHELOLR®
—/— 10UF —-0.1UF X5R X7R- CERM ¥
T 2% T 189 603 202 2 501!
2 X5R 2 X7R- CERM R3
603 202 10K
5%
o 1/16W
CLFE
L R3502 |
SDCONN_OC L_R 1 2 SDCONN_OC L.
5%
wify
402

SDCONN DETECT DEBOUNCE. ENET_RESET AND DETECT- CHANGED PCH GPlI O PULSE GENERATI ON.

50 48 32 31 30 26 24 18 8_7 ¢ PP3V3 S3
73'72%55 84

8
a1
ey
o

»
S
®
-

= 4] orTica

VDD
U3511
SLGAAAPO14V
TDFN R3
PWR 2 [LowpPwr g14
o7 20 1orEy—ENET LOW = RST | RSTOUT*| 4 SI G ENET RESET R L EAAAZ ENET RESET L o e
R3§11 I‘I—/LOG = 16w
40 36 30 26 19(TTT) PLT RESET L 1 \ 2 — o SLG ENET RESET L 3 RST_IN MjbliF F\%Jgfil
5% NOS
SDCONN_DETECT 6 |oET! 0 —
-> FROM PCH GPI O i ® v (9] 8 SDOONN STATE CHANGE
403 R3510* TP | o 0D ** % 5 7o pcH GPIO  1/18W
10K FROM SD CONN - > DET_CrvaD V65
a2 NSO 7 ENET_CR DETECT L gon 7 -> TO ENET CHIP 2
MF- LF & _our]
402 , - *** Need to confirmw th SWwhether LATCH is required.
aD B ( SDCONN_STATE_RST_L will be required with LATCH)
= ) o
DLY bl ock is 20nms noni nal
Vhen ENET_LOW PWR deasserts, RST_OUT# deasserts for >80ns, then agserts for 10ns
regradl ess of RST_IN# state. Qtherwi se RST_QUT# fol |l ows RST_I N#
N SD CARD CONNECTOR
PUACE NEAR-LG900, 261 5. 11M
PUACE NEAR-LG900, 24 5, 1MM
PUAGE NEAR-AB900. 72- 5. 1M 516- 0225
PUACE NEAR-LG900, 521 5, 11M
PUAGE NEAR-AB900. 55: 5. 1M J3500
PUACE NEAR-LG900, 551 5. 11M SD- CARD. K19- K24
CRI TI CAL FRT-TH
L3579 L3500 vss
FERR- 10- OHM 300MVA 47NH 1. 30HM g vss
o2 a7rEy—ENET_OR QLK A y 2 s2 SDCONN CLK L 1 Y Y 2 g2 S N _CLK o |ak
o 37 o ENET_CR QWD R3561 33 LRI s wrow seie] s 52 SDCONN_CMD 0402 S| aw
52 37(@y—ENET_CR DATA<O> R3571 33 AAAN2 % uiew weie| a0 82 S| IN_DATA<0> O |DATO  (CARD I NSERTED = OPEN)
52 37(@ry—ENET_CR DATA<1> R3572 33 I AAN s wisw el a0 52 SDDONN_DATA< O | DAT1 CAESAR |V CARD DETECT | S PROGRAMMABLE, BUT A S| LI CON BUG _—
o2 a7 @y—ENET_CR DATA<2> R3573 a3 AN A5t wee] aoe 52 SDOONN_DATA<2| O |DAT2  MAKES THE ACTI VE- HI GH CASE UNUSABLE.
o @y ENET CR DATA<3>  R3574 43 AAN s ow wete] aor 52 SDEONN DATA<3 o | coroats
o s7(gryENET CR DATA<4> R3575 a3 AN Ao tow el aoe a2 SDDONN_DATA<4 9 5 | pata
o2 3oy ENET_CR DATA<S> R3576 33 . ANz ow wetel aor a2 SDDONN_DATA<S| 4 3 | pats
52 s7(Ery—ENET_OR DATA<6> R3577 33 DYV N 2 SDEONN_DATA<6| 4 5 [oaTe
o s7qgryENET_CR DATA<7> R3578 33 . AN A tow el ace s2 SDOONN_DATA<7| 4 3 | oar7
s SDEONN_DETECT] 1 0 | cARD_DETECT_sw
1 O | cARD_DETECT_G\D
a7 (0T} SDEONN WP 29 5 |WRI TE_PROTECT_SW
3 PP3Y3 SO _SW SD| PWR 16| vop
NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF 1 C3570 ”3 SHLD_PI N
(R By BT [ cRie [ GRE)  hessn LERO g A
=1 = - -5 . % —— 3. 6.25PF T, 862 4 5 |sHO_PIN SYNC VASTER=KOT LB SYNC DATE=05/26/ 2010
2 2% ceru 2 2 cervt 2 2 cervt 2 2% M 2 2 2 22 So5M 21 o [SHLD_PIN
6261 6261 6261 6261 6261 o2 - SD READER CONNECTOR
NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF D
1 C3573 1C3575 |+ C3577 [+ C3579 [1C3581 = Appl e I nc.
— 10PF —— 10PF —— 10PF — 10PF — 10PF ®
2 cagécenm 2 gagécenm 2 gagécenm 2 gagécenm 2 gagécenm
§561 §561 §561 §561 §561 NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY_OF APPLE COMPUTER, | NC.

THE POSESSCR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 35 OF 109
11 NOT TO REPRODUCE OR OOPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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CRI TI CAL
. PClE T29 R2D C P<0>  C3600 :|: - OV T_TABLE
"D ———Io. = Howrov—sramor Lo PCI E_T29_R2D P<0> V19 | pep 65 U3600 FEr oA V2L w POLE_T29 DPR C P<0> C3604(1)UF1 : POE T29 DPR P<0> o
PClE T29 R2D C N<0> C3601 1|2 u POIE T29 R2D N<O0> T19 | pER 0_N T29 PET_O_N_T2L o PCIE T29 D2R C N<O> C3641 1|2 PCIE T29 D2R N<O>
@——” 1UF |—l10% 6V XoR GEROA FCBGA 0. 1UF | [10% 1oV 3 e
. PCIE T29 R2D C P<1> (C3602 1|2 (s o2 C3642 1|2
0. 1UF % T o PCIE T29 R2D P<1> P19 | pgr 1 P pET 1 Pl P21 & PCIE T29 D2R C P<1> V= . PCl E T29 D2R P<1> -
- . PCIE_T29 R2D N<1> M9 | per 1 | % e .
wem—PCLE T29 R2D C N<l1> CB%O?U; 2 ] J PER_1_N|y E PET_1_ s PCILE T29 D2R C N<1> C3643 1|12 POE T29 D2R N<i> .
. B 8 g 0. 1UF | [T0% T6V_ X5R GEL =D
o mp—PAE T29 R2D C P<2> L20U4 1 CB%O;‘U; Howtov—sramor e PO E_T29_RoD p<2> K19 | pep 5 pl® Elper 2 fl K21 o POE T29 2R C P<2> .—|C3604fué Ho b Bl Bam 2R P<2> oy« =
oo mPOLE_T29_R2D C N<2> CBGoO?ué 2 i o PCIE T29 R2D N<2> HL9 | per 2 N L PET 2 N_M21 o POILE T29 D2R C N<2> C3645 1|12 POE T29 D2R N<2> D
. — 0. 1UF | [T0% TV XGR Cormn =D
oo PCLE T29 R2D C P<3> C360016u; 2 ] W PAE T29 ROD P<3> F19 | per 5 p 8 per 3 oL F21 . PCLE T29 D2R C P<3> C360416U; 2 _PCIE T29 D2R P<3> s
- . PCIE T29_R2D N<3> D19 2 3 Ta N D2l . §
o+ myPCLE_T29_R2D C N<3> CBGoOZu; 2 i . PER 3_N| LPET_3_ 2 PO E 729 DR C N<3> C3647 1|2 PCIE T29 D2R N<3>
) NO STUFF 0. 1UF | [Oo% v sor a1
TP_T2 R3610 1 2 T2 B21 PP3V3_T29 716 19 26 28
o 5 7 NONDOO Wk FL__ T29_PCIE WAKE L R3651, 1 Temmes
DEBUG For nonitoring current/voltage % 1/20W M 201
TP_T29 MONDCI  R3611 1 2 T29 MONDCL 20 | yonper €5 Too RESET L 10K
0 VVV 5% I720W W PERST* g
NO STUFF
TP_T29 MONOBSP  C3615 .| T29_MONOBSP KI7 | vonoesp Reensel B4 T29 RSENSE
DEBUG For nonitoring clock 0. 1UF ° i —
TP _T29 MONOBSN  C3616 :||: T29 NMONOBSN M7 | vonoBsN R3?E(>)§1
w055 98 20 10 10 - _PP3VE_T20 0. 1UF 5%
_ VF-LF
5032
E16
R3690!| |'Ra691 C36199i R3692| | R3623'| |'R3622 |['R3621 Rel f29_RELAS
3.3K¢ 533K 10% 3. 3K 10K > < 0K 10K
leg\%‘} 2 ew gggy 2 CRI Tl CAL M:.lﬁ}é" M:_lﬁ}é" 16w 16w m Not used in host node.
abb, [ ],462 OM T_TABLE 4025 402,|  |,402 402 _ f[PoErsT oK TP_T29_PCI E_RESETO_L
- x| J2
) 1R3693 W= Ea— I peen 8| P ey P TP Te0 PO E RESETZL
uU3690 > N PCl E_CLKREQ 1* _RST_2*
(T29_SPI _MOSI) 51D VB5160 Q2 (T29 _SPI_M SO §6/3K T29 GPl O<2> % g E:CLKRE%Z* i % PCI E_RST_3*jy 94 TP T29 PClI E RESET3 L
(T29 SPL_alK)  6lc opxg 1. 8Y faew T29_RSVD G pa e crkrea 3 |¥ S To| T3 JTAG ISP TDI am PPaVE 129 C
(T29 SPI _CS 1) 14s 2 = T29 SPL_NOSI PL e o U Q Tvsl R4 JTAG T29_TNB am e 7 16 19 26 34 35 36
T29ROM WP_L sdwt 2129 SPLM SO M | ee o 0 S e e Tos ame = 'R3698
V| . T29 SPI_CS L N2 | EE s+ & E TDg JTAG | SP_TDO oD © ok
T2 DL 7dHopL s 129 SPI_CLK L2 g ak|dW REFCLK_100_I| N_P| PCl E K100M T29_P 16 81 256w
vss i w5 _T29_THERMD P 22 | Trgrm DP REFCLK 100 INN Z2 PG E CLKIOOM T29 N < e e 2402 R3695
e - ]
3 9 e BL O ball Tor TRERIDN TSt En g xaL_25 1N PL7 o SYSCLK CLKZ5M 129 R . 1 0R 2 SYSCLK CLK25M T29 (s
TP _T29_TEST PONT_0__P5 | teet poinr o |B 3 XTAL_25_ouT] TP_T29 XTAL25QUT 1
'R3625 TP _T29 TEST PO NT 1 ™| 1est pornr 1 |o wak ool 2 T29 TMU CLK QUT R3696" VoSt
= 0 TP _T29_TEST PO NT 2 M |1est_pant 2 | ™ML GK IN B2 T29 TMJ CLK_IN 1255
T29_TEST PO NT 3 L6 | TesT POINT_3|F NO STUFF Mibg
R3699* 2
10K _—
9%
w2 _DP_T29SNKO_M._P<3> AN | poceo ML LANE 36| VF-lb%V =
SNKO AC Coupl i ng s 20 _DP_T29SNKO_M._N<3> Y3 | DPSNKO_M._LANE_3N 4025
DP_T29SNKO_M__C P<0> C3620 :||: DP_T29SNKO_M._P<0> ., o3 DP_T29SNKO M. _P<2> A% |ppsiko_M._LANE 2P L
e 0. 10F | T0% &5 02 205 0220 _DP_T29SNKO_M._N<2> Y5 | DPSNKO_M._LANE 2N | =
s s gp—DP_T29SNKO_M._C N<0> C3621 : IiO% _—DP T29SNKO_M._N<0> , o w5 20 _DP_T29SNKO M._P<1> AP8 | DPSNKO_M._LANE_ 1P E
0. 1UF Il %R cazan L s sa _DP_T29SNKO_M._N<1> Y7 | DPSNKO_M._LANE_1N [ DPsrRco_ ML_LANE 3P| AAL8 TP _DP_T29SRC M._CP<3>
s s pm—DP_T29SNKO_ M. C P<i1> C3602§U; Iioea gy DB T29SNKO_M._P<1> . o3 5o _DP_T29SNKO_M._P<0> AAIO | ppgio M LANE 0P |2 DPSRCO_M._LANE 3N| Y17 TP _DP T29SRC M._CN<3>
. X5R. CERbL 03 3¢ _DP_T29 SNK( N<O> Y9 | DPSNKO_M._LANE ON | DPSRCO_M._LANE 2P| AAL6  TP_DP_T29SRC M._CP<2>
DP_T29SNKO_M._C N<1> C3623 1|2 DP_T29SNK N<l> ., - M LANE
s R LR e SNKO_M. 30 83 oo g T29SNKO_AUXCH P ﬁ DPSNKO_AUX_CHP o| DPSROO_M._LANE 2N Y15 TP_DP_T29SRC M._CN<2>
. " T29SNKO_AUXCH N DPSNKO AUX_CHN DPSRCO ML LANE 1p| AA14 TP _DP_T29SRC M__CP<1>
DP_T29SNKO_M._C P<2> C3624 1|2 e T e
e 0 1UF Iig‘,;‘l 5 DP_T29SNKQ_M._P<2> .4 17 s T DP_T29SNKO _HPD V5 | DPSNKO_HOT_PLUG DET z E DPSRCO_M._LANE_IN| Y13 TP DP T29SRC M._CN<1> B
oo m—DP_T29SNKO_M._C N<2> C3625 1|2 DP_T29SNKO_M._N<2> , 4 T Y| oesroom_Laveop| 212 TP DP T29SRC M. CP<0>
0. 1UF 11388 isar R3630* . QL g| oesroom aeon[ AL TP DP T20SRC M. CN<O>
100K 033« _DP_T29SNK1_M._P<3> V9 | DPSNK1_M._LANE_3P ) w6
o DP_T29SNKO_M._C P<3> C3626 :||>2 DP_T29SNKO M._P<3> ., 17130 w2 _DP_T29SNK1 M. N<3> U8 | ppsnki M. LANE 3N wn DPSRCO_AUX_CHP TP_DP_T29SRC AUXCH CP
0. 10F | T 2% &80, MLE e M P2 T —Ve AN DPSRCO_AUX_CHN| Y16 TP_DP_T29SRC AUXCH CN 100pF SRF > 40Mz
DP_T29SNKO_M._C N<3> C3627 1|2 DP_T29SNKO_M._N<3> ., 8 3 2> DPSNK1_M._LANE_2P a) v3
v o Hr oo 1 TBP_T29SNKI M _Ne2> V10| ppoa v LA o | O [opsroo_ror_pLus per L T298Re HED BYPASS=U3600. Y19: : 2mm
= . _DP_T29SNK1 M. P<1> V13 | ppsnKL M. LANE 1P e ST | Y19 T29 DP ATEST BYPASS=U3600. Y19: : 5. 08mm
o 17 oy DP_T29SNKO_AUXCH C P C3602§ué 2 DP_T29SNKO_AUXCH P ., o :: i DP_T29SNK1 M. N<1> U12 | ppshki ML_LARE IN E DP:QEE; Y21 ’
oo DP_T29SNKO_AUXCH C N_C3629 1 (2 - DP T29SNKO_AUXCH N .., sa DB T2OSNKL M. P<O> VIS |ppsa_m LA 0P |2 oP_Res_ 11 ~204 129 _DP_RES G082 1L 1163588
@——'0_ 1R I—gg,jsv— 020 _DP_T29SNK1_ M. N<O> Ul4 | DPSNK1_M._LANE_ON |@ R3685! N 2 53%7 199
R —
. w2 DP_T29SNKL_AUXCH P V7 | ppsnie_aux_o 14, OK oS i
SNK1 AC Coupl i ng s 3 _DP_T29SNK1_AUXCH N U | DPSNKI_AUX_CHN bW View
- - LF
oo rmy—DP_T29SNK1 M. C P<0> C3603(1)ué Iio% o DP_T29SNK1L_M._P<0> ..., e DP_T29SNK1_HPD U4 | DpSNKL_HOT_PLUG DET 4025| |p402 -
. X5R. CERDL - -
o o p—DP_T29SNK1_M._C N<0> C3631 : Iio DR T29SNKL M. N<O> R3631! L L
0. 1UF 11 33% &% 100K _ __ -
DP_T29SNKL_M._C P<1> C3632 1|2 17150 o s o129 _R2D G P<0> A6 | pRTO_T29T_P P2 T20T Pl Al4___NC T29 R2D CP<2> o -
o0 RIS |1er gy DP—T29SNK1 M. P<1> Lo o 1o o T29_R2D_C N<0> A4 | pRTO_T29T_N PRT2_T29T N_Al2___NC T29 R2D CN<2> 4
. X5R- CERM. bl
4
- DP T29SNK1 M. C N<1> C3633 : [z DP T20SNKI M. N<l> ... o 75 T $§g gg :i’;gz 2 PRTO_T20R P % 0 'Eg pRT2_T20r Al C12  NC T29 D2RP<2> e
m 0. 1UF | % Loy 1 53 75 T PRTO_T29R N|O &| PrRT2_T29R N|_CLO NC T29 D2RN<2> am:
DP_T29SNKL_M._C P<2> C3634 1|2 DP_T29SNK1_M._P<2> " on—129_LSEO<0> 26 {T129_0_LSEO 129 2 Lsed & T29 LSEO<2>
m@—_—| i, . SoF _2_| oD ¢
DP_T29SNK1_M._C N<2 C23603§'>UF :igRﬁ o DP_T29 » D 129-LSCE<0> {120 0 LscE | | 729 2 Lscel 18 T29 LSCE<2> am e SYNC VAT ER=T20 el A
> 1|2 SNK1_M._N<2> ., _ — e
e 0. 10F | FZZ &5 e o 75 qom129 _R2D C P<1> ALO | pRT1_T20T_P o PRT3_T2oT P A8 NC T29_R2D CP<3> oD ° T29 Host ( 1 Of 2
DP_T29SNK1 P<3> 12 DP T29SNKL P<3> o s o129 _R2D G N<1> A8 | PRT1_T29T_N PRT3_T29T_N_A16  NC T29 R2D CN<3> oD ¢
IV |—‘J§_’M=‘J_§g‘;§ Y o4 83 o s o129 D2R P<1> C8 | pRT1_T29R P [T © | PrTa_T2or P|_C16  NC T29 D2RP<3> am- Appl e Inc. D
. DP T29SNK1 M. C N<3> C3637 1|2 DP_T29SNK1 M. N<3> .. 4 8 75 TR T29_D2R N<1> o] PF{F17T29R7N§ % PRT3_T20R N_C14 NC_T29_D2RN<3> ame ®
10% 16
0. 1UF 11 38% &% 7 o129 _LSEO<1> & | 129_1_LSEO T29_3_LSEq X T29_LSEO<3> oD ¢ NOTI CE OF PROPRI ETARY PROPERTY:
s [T T29 LSCE<1> M | 129 1_Lsce T29 3 Lsog| ML T29_LSOE<3> 8 THE_| NEORMAT] ON_CONTAI NED HEREI N | S THE
o 17 omryDP_T29SNK1_AUXCH C P C3603§ué 2 DP_T29SNK1_AUXCH P ., & — — < PREPEFANY bR e R HEE BT 1 e
. X5R. CEEDA 5 75 0T 12C T29_SDA F3 | 120 spa NOTE: All unused LSOE/EO pairs should b li d | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
B DP T2OSNKL ! : O p u e aliase 36 OF 109
o s@——|95 AUXCH C N C3%3?Uli I‘mv—rsv—;ﬁ DP_T29SNK1_AUXCH N . o o 75 40 qom1 2C T29 SCL F5 | 129_scL together. Other signals okay to float (TP/NO . Ll N 1o e o S I T N wioLE R PaRT
. - CERDML I'V ALL RI GHTS RESERVED 34 O: 86
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Current

6 - _PP1VO5_T29

2100 mA (Single Port)

2250 mA (Dual
EDP: 3000 mA

nunbers from Vendor

PP3V3_T29 7 16 19 26 34 36
135 mA (Single-Port)

sl i de (<REDACTED> power

nmeasure 1.ppt),

Ve R L 2

enmi | ed 6/21/2010, TDP @ 90C.

152 mA (Dual - Port)
EDP: 200 nA

0-ohns are placehol ders for now, replace
wi th proper values after characterization.

J10

J12

J14

L10

L12

L14

N10

N12

B1

B3

B5

B7

B9

B11

ol alal ol 8l2] 2| 2|2| 2
S\IRBHOUZ(D\IUWQ)

D11

D13

D15

D17

E18

E20

F7

VSss
VSss
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs

VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE

VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP

VSSDP_PLL

D VSSPE
6 VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE

CRI TI CAL
OM T_TABLE
M | vecipo U3e00 vocsps | H7 C37431 C37451 746 (1 C3747
Port) HL1 | yocipo T29 vocsps [ M = }é’; - }é’; i UF UF
Cc3 1C37 1C3706 [1C3707 |1C3708 |1C37 H13 | vecipo FCBGA vocaps | K7 Sg 2 Sg
10, =1 =1 —=1F —=1F —=1F K9 | vecipo (SYM2 CF 2) o' 0
2 Oé\g 2 Oé\g 2 Oé\g 2 Oé\g 2 Oé\g K11 | vecipo VOC3P3_T29
K13 | veciro VOC3P3_T29 f
M | vecipo 3
ML |vectipo
M2} vecro Vossraoe e TN ErES 3
c3 1C3710 [ C3711 |1C3712 [1C3713 [1C37 115 | voctro, pe -oe 37521 375N OiL REESWLGITED 2
10 — W =L =i =% o Kis - VCC3P3_DP_TXRX L~ g L e E
2 é\ﬁ 2 \Y 2 \Y 2 \Y 2 Bl VCECLPO_PE VCC3P3_DP_TXRX — 1Lé/ I 1Lé\7’— %
402 402 402 402 402 M5 | vecipo_PE - %Fyl 2 %Fyl 2
: E8 | vocipo_PE > 0 0
E10 | vecipo_PE
= E12 | yocipo_PE L
R3720 Gl4 | vecipo_PE 3
NN Pptvlgs T?F?ESVQDD"‘“DP 8 | voorpo_op R VDOBP3DP_PLL PP3V3_ T 2€:3FE FéLlﬁ_ _
5% R 12 mm R10 | vDD1PO_DP_TXRX R 12 mm
err WAy 1C3720 |1 C3721 EEEZvunm,mgxm WS
— 1ok —;g& 7 -
M M
L3730 .
FERR- 120- OHM 1. 5A FERR- 120- OHM 1. 5A
1 2 _PP1VO5_T29_VDD DPPLL R14 | vDD1PO_DP_PLL VCC3P3_DP_TXRXBI AS PP3V3_T29 DPBI AS 2
0402

i St

SYNC VMASTER=T29 SYNC DATE=10/12/201
T29 Host (2 of 2;
s |
D
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY_OF APPLE COMPUTER, | NC.
Il NOT TO REPRODUCE OR COPY I T
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Page Notes S0 oy T29 15V Boost Regul at or

Power aliases required by this page: CRI TI CAL .
- =PPVI N_SW T29BST (8-13V Boost | nput) T29BST: Y xgzg:“ﬁ;() : +/1 411\2/V CRI TI CAL
- =PP18V_T29_REG (18V Boost Qut put) 880 : : T29BST: Y
- =PP3V3_T29_P3V3T29FET (3.3V FET Input) PPBUS G3H sF8409DB Fg?gggg: 3672 %7@0é 5V Vgs L3895
- =PP3V3_T29 FET (3.3V FET Qutput) T T NV T nout BCA 10UH 4A- 68- MOHM
- =PP3V3_S0_T29PWRCTL on nput d : PPV N WT29BST . . 1YY Y L2  T29BST BOOST
- =PP1V05_T29_P1VO5T29FET  (1.05V FET Input) fof‘”gess require - MR W BFFES: 35 T29BST. Y | T29BST: Y PCVBO63T- 100M5 BIEES: 35
- =PP1V0O5_T29_FET (1.05V FET Qutput) " T29BST: Y T29BST: Y Yaht ags a0t SpeeLibefheng . CB?O%Q 1 CB?O%% 1 B Dr=TRUE
1 . i
Signal aliases required by this page: R3487%9 1C3880 T29BST: Y iy T 129851 Tszi\glsés'r- v CRI TI CAL
- =T29_CLKREQ L o3 —— Q5,1 UF R3891* BR BR ; T29BST: Y D
D 18 10% - R3889! !
- =T29_RESET_L 'b}zé/ 2 200K | ~ o|o|o|d|o
b5, 485 ~ - ML 9 Szmm-us
BOM options provided by this page: T29BST PWREN DIV L H:iﬁ‘z"' L RITICAL M:lﬁl\g‘} ~JDFLS230L
T29BST: Y - Stuffs 18V boost circuitry. . 2 4025
T29BST: Y <R1> T29BST EN UVLO 25 e vo 129BST Y gl 6
R3881" u3s890 T29BST_SNS2
33QK LT3957  snsz| 8
13? T29BST_I NTVCC 28 || NTvee &N XWiR95
402, 2 % 1 PLACE_NEAR=C3895. 1: 2 mm
1 T29BST_VSNS
30
T29BST. N L . T29BST_VC e > T20BST-Y
. T29BST; Y ) NO STUFF R38951
T29BST: Y o NC
AR C3892 1 T29BST_RT 33 gt 2 1 G3888 157 PP15V_T29 Toe
sSMERISFY— B 8] T &, W Vout = 18.3V —
soovesm i) | R T29BST_SS 32 |ss CERm <R3~ T29BST: Y| | T29BST: V| :
Je s cod 31 T29BST FBX 1 537%%5 1 537%%7 Max Current = 0.8A
2 —— 4. —— 4,
T29BST: Y T29BST: Y 34 |sync T29BST: Y | —T7 9% - 9% Freq = 300KHz
e o129 AV EN L |'r3ggz , &555 Y Ragoa: L &5eu Y " . 85887 Rasoet| [* o | 7 o b
N 13- 2K — Q,,01UF 4L. 2K — Q,,33UF senD ao —— I0OPF 15- 882 frogmsT. v | [T20BST: Y T29BST: Y
1/ 16W T, 8¢ 1/ 16W T, 8% La— L a— o 2% M:l%'\é\?
ME- LF 2 9% MF-LF 2 &3 wsr RIS NMEREEE 2 22¢m = 96 1 1 1 C3899
2402 202 402, < (N[ ||| 402 4025 7UF —— 4 F L 0. 001UF
<R2> GND_T29BST_SGND <Rb> 8 R T, 8y
X7R- CERM 2 X7R- CERM 2 2 X7R
WLO(falling) = 1.22 * (RL + R2) / R2 @aktb\ggﬁow&tﬁi 35" 1206 1206 402
WLQ(rising) = WwLQfalling) + (2uA * R1) SGAD
; L\ shorted to — * J_
. . WLO = 4.55V (falling), 4.95 (rising) pvhnringi Vout = 1.6V (1 + Ra/ Rb)
si de package, =
C Supervi sor & CLKREQ# |sol ation o W necestary: C
e PP3V3_S0
HRANR PP3V3_T29 7 16 19 26 34 35 36 T29BST: Y
50 888 T29BST: Y
C3800 1 «| CRITICAL [*R3807 o VBNS7FEAPE 1R3888
0. 1U8 —— ) 100K L 330K
Pl atform (PCl e) Reset ég L 5%
2 u3800 1/15w w T 1rzow
53 20 20 30 Ey—PLT_RESET_L 402 SLGAAAPO16V o462 DP1VS T2 7S ¥ g2 Max Vgs: 10V ,201
, TDFN ) 05 9 sasam T29BST_SHDN DI V
R3803 SENSE = T29BST: Y
10K : T29BST: Y
2 'R3887 3 888
‘ 1 18W 330K ~
pen-Drain GPIO  “agh, S | SSMBN37FEAPE
4 T29_RESET L ’ I3
1 > T29_SW RESET_L Hw LY = 60 ms 3~ 20% : , 201 —lm
S JEN T29 CLKREQ 1SOL L m R
— 34 36 =
w0 @ T29_CLKREQ L glar N7 ™= 729 QKREQ 1SOL L . 1 SMC_DELAYED PVRGD _(rm 2o 4=
Pul | -up provi ded by SB page. an R oo =
n o

3.3V T29 Switch

SBunn U3810
10 180,335,353 2_PP3V3_ S0 TPSgS%924 PP3V3_T29 7 16 19 26 34 35 36
A2 A [ Max Current = 1.7A (850)
B2 )N voul([ B1
CRI TI CAL U3810 & U3815/U3816
3810 ¢ @av Par t TPS22924C
gé%‘fj;lr g Type Load Switch
402
R(on) 18 nChm Typ
50 nChm Max
= Max Qut put: 2A per IC —
1. 05V T29 Switch
17 sz 373 §2_PP1VO5_SO TPSgS%924 PP1V05_T29 73 3
’ A2 AL Max Current = 3.4A (850
B2 |)VIN  vout( [ B1
C3815: CRI TI CAL
e — 2 |on
61 feY>)
CERM
402 Ei
A = SYNC MASTER=T29 SYNC DATE=10/ 12/ 201 A
e
U3816 T29 Power Support
TPSgS%924 BT O s |
2 AL D
Blvin  vor([ar d} Appl e I nc. I,!N.m_l_
®

CRI TI CAL
s > T29_PWR _EN < lon U3816. A2: PLACE_NEAR=U3815. B2: 3 nm NOTI CE OF PROPRI ETARY PROPERTY:

GND THE | NEORMATI ON_CONTAI NED HEREI NIS THE
R ETARY PROPERTY OF APPLE OLMPUTER”™ | NG

Pul | -up provided by SB page. 1 HE POBEOSIR AGRERS T8 THE FoLL

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 38 OF 109
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 36 OF 86

8 7 6 5 4 3 2 1



www.chinafix.com

8 7 6 5 4 3 2 1

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 S3 ENET I NTREG ¢ 7

???mA (1000base-T, Caesar
73 71 37 26 7 _PP3V3 ENET ( i
281mA (1000base-T max power, Caesar |
( P V) VDD for Card Reader 1/0O
37 PP3V3R1V8 ENET LR OUT REG
CRI Tl CAL ENEL SR LX " i i i
L3900 Internal 1.2V Switching Regul ator pins.
FERR- 600- OHM 0. 5A — ENET SRVFB 7 CFLasTé(Z:/E‘)L
1 y 2 __PP3V3 S3 ENET PHY XTALVDDH FERR- 600- OHM 0. 5A
M M NREGW DTG, 2 PP1V2 ENET PHY AVDDL D
_NECK m 1 2
VOLTAGE=3. 3V C3900 * ™ N_LT NE_W DTH-0. 4 mm r
0. 1UF M N_NECK_W DTH=0. 2 mm M
oV VOLTAGEST. 2V
X7TR CERM 2 C3921 * 1 C3920
CRI Tl CAL 402 0.1UF —— ——4.7UF
L3905 = eV R
FERR- 600- OHM 0. 5A xR cgr 2 2 xeR cerm CE';E')(Z:’%L
1 y 2 __PP3V3 S3 ENET PHY BI ASVDDH FERR- 600- OHM 0. 5A
o = 1 .
_NECK m . PP1V2 ENET PHY PClI EPLL 1 2
VOLTAGE=3. 3V 1 C3905 ™ N_LTNE_W DTH0. 4 mm r
0. 1UF M N_NECK_W DTH=0. 2 mm sM
6V VOLTAGEST. 2V
2 X7R CERM C3926 * 1 C3925
CRI Tl CAL 402 0.1UF —— ——4.7UF
L3910 = 10% 169%
FERR- 600- OHM 0. 5A - xR cERm 2 2 SeRcerm cElIiT&I) gaL
402 603 —
1 y 2 __PP3V3 S3 ENET PHY AVDDH FERR- 600- OHM 0. 5A
& e S m 1
L ) mm o PP1V2 ENET PHY GPHYPLL L 2
VOLTAGE=3. 3V ™ N_LT NE_W DTH-0. 4 mm r
M N_NECK_W DTH=0. 2 nm SM
VOLTAGE=1. 2V
C3931 ¢ 1 C3930
0.1UF —— ——4.7UF
5 )
X7R-CERM 2 2 X5R-CERM
402 603
R3940'| |'R3941
4. 7K 4. 7K
5%2 s 2] & 5| ~|R[B[S] I 8] 4 o 8§98 S| 8] 8|S C3936 ! + C3935
1/ 16W 1/ 16W 0. 1UF —— —— 10UF
7271 62 61 57 54 52 5150 49 Pp3V3 SO - LF M- LF — x g P 10% 10%
2372520215718 17 18-13.8.9 402 402 AVDDH o AVDDL : :
a8 dedzdrdoze R R U g? 2 2 2 VDDO | g o %‘ é E VoG X7k Cern 2 2 %Y LR QUT/GPIOL is used as a 3.3V/ 1.8V internal LDO out for C
‘R3942 2 2 5 o 95 > 2 402 805 the card reader on-chip I/0
C3950 1K = s % o g 9 Connect only to U3900 pin 20.
0. 1uF s Qurrent uoE — _ PP3V3RLV8 ENET LR OUT REG s7
o1 10 om}—POLE ENET_DRR N L]z Wi Limting oM T c B = =
402 S| stor a
b c3es1 : U3900
E 5 10F BOVG7765 VA N_PRSNT > 58|Vl N_PRSNT(1 0y BCMG7765 TRoO_P|_40 ENET MD_P<0> w0 02 | ppavarive ENET LR oUT REG.,
02 - QFN-8X8 TRDO_N_41 ENET_MDI_N<O> 30 62 b MNLNE WD M
o e o POLE ENET 2R P SjE Pq € ENeT 2R C 2 o & 1w Tron A 4 e T M pere , e
81 - 38 82 Sk
= — 1A — a
10% s1| PCIE ENET D2R C P o 28 |PCE_ TXD_P TRD1_N|_43 ENET MDIN<1>
2 - - o2 P46 ENET VDI P<2> o e 1 C3970 |(* C3971 + C3972
C3955 202 | PO E ENET ROD P o 33|paERD P TRDZ_P) 38 82 4.70F ——0.1UF ——0.1UF
0. 1uF | .| PG E ENET ROD N ¥ 3 |raE RO N TRD2_N|_47 ENET_MDI_N<2> 8 82 0%, 1 1% 1 1%
51 16 )—PCOLE_ENET_R2D C P 1] - o TRD3_P|_50 ENET. P<3> as a2 ? Xericemw |2 drmocemw |2 R ceRw
w!/n o1 16 (TR PCl E_CLK100M ENET P - 31 |PCl E_REFCLK_P TRD3_N__49 ENET MDIN<3> 38 82
16V C3956 o1 16 PCl E_CLK100M ENET N - 30 |PCI E_REFCLK_N
R 0. 1uF L g - R GPIO O 5 =
E ENET 1 2 11 * ~P—X NC =
o 10 (D—PA R e I} o 5 (D> Leil sy L -+ LPERST (e 101/ crBUS PWR By
R3943 i 15 (OO ENET CLKREQ L &—3JCLKREQ" (oo REFIGPIO2[ 9 g ENET_MEDI A SENSE o =
0 xR NOTE: Programmabl e pul | - up/ down
QO —ENET_VAKE L ) 2 02 BOMG7765 WAKE R L 3{VAKe* 9 pull-up
” Se o - & @ (18D_DETECT/ VE*[gl___ gu ENET CR DETECT L g
(See note) 1/ 16W SD'DETECT can only be used active | ow due to errata. h
- v LF 53 23 19 [T ENET_LOW PWR - 4 [Low PWR (1pD) (Py CRCVMD/CLE| 26 o ENET_CR CMD anu RS
[ w21 ENET K
Mist isolate from PCle WAKE# i f PHY | BOVG7765 SNB QLK gy 6lswvB Ok CR_CLK/ RY_BY’ - CR CL o 3 s
is powered-down in S3/S5. Standard BCMB7765_ SMB _DATA Sty 10 |SVD DATA (10 CR DATAO| 25 gty ENET_CR _DATA<O0> Va:im Rk
N-channel FET isol ation suggested. BCMB7765 SCLK 66 [scLk CR DATAL| 24 gy ENET_CR DATA<1> B w3 o2
i i D Gy ——— 23
LfENPErWV\;iEaLmys powered then alias . B 77 M SO - 64 |S) / LI NKLED* . CR_DATA2 = P EI\ET $ x:ﬁ<§> B 3 82 B
= | = L to PCIE_WAKE L. . BOMB7765 NOSI 65 |so 3 CR_DATA3 > Py NE <3> B 33 82
, BOMB7765 CS L ods s = CR_DATA4| 52 gy ENET_CR DATA<4> T 5=
7D *=— S5 CR DATAS| 53 gy ENET_CR DATA<5> & = o
TP_BCM67765 SPD1OOLED L - 2 |SPDLOOLED*/ SERIAL_DO (o) = CR_DATAG| 5% _ gty ENET_CR DATA<6> D » »
s TP BOVG7765 TRAFFICLED L & O7 [TRAFFICLED'/ SERIAL_DI (o0 = CR _DATA7| 55 g — ENET_CR DATA<7> ao » »
- 59 > =TRUE ;
o 26 TR SYSCLK _CLK25M ENET Wy 18 |xTALI s CE*/ M5_I NS~ —‘w e No M5 (Menory Stick) Insert feature needed.
A ¢ = CR_LED/ ALE| 60 o ENET CR PWREN 33 Control signal to Iight LED or control SD bus power.
NC>EZIXTALO = CR WP/ XD WP | 57 g pd SDCONN_ v
- DCONI
WP/ XD < =
BOM57765 RDAC - 38lroac xD_DETECT|_68 ; BDV57765 SR Di SABLE R3980 K IApp2
THRM_PAD 5%  1/16W  M-LF 402
PHY Non-Vol atil e Menor Yy 'R3965 3 ENET 1.2V SR |'S ENABLED | F SR DI SABLE i s PULLed- DOMN. l
1. 24K =
ROM cont ai ns MAC address, PCle config 1% = _—
info as well as code for Bonjour proxy. wiw = ENET_CR Signal s
402
Required for proper PHY operation. 2 ts SD 0: 7 ax X .
(Requi red size TBD) BCM r equest s CR[0: 7], ), ternination.
73 71 37 26 7 6 _PP3V3 ENET L CMD,
ENET supports both active-levels for W,
© 1 C3990
vcc —— 0. 1UF
— 10%
U3990 2 X9% cerm
AT45DB011D 402
SAa G- 8s1
7 [ BCMVB7765 SCLK - 2 _|sck MT SI[ 1 o= BCVB7765 MOS| ani i
. BOVB7765 CS L 4+ dcs SYNC :\:AlsLTtERzkgl M.B 'SYNC DATE=05/ 26/ 2019 /\
o 8 o BCVB7765 M SO
s Jver - — o ETHERNET PHY ( CAESAR |V)
LS QqRESET* R3990 'R3997 D
G\D
= 4.7 4.7K App| e Inc.
11 16w 11 16w ®
- LF - LF
, 402 , 402 NOT ROP ROP -
NOTE: Pul | -down on SO plus internal pull-ups on | CE OF P R ETARY P ERTY:
other 3 SPI pins configures ENET for the EEEPL&;\EFARYTLCN ERTYAI&IERPE‘LEEEIC&:IP&EEF INC.
L Atmel AT45DBO11D (1Mbit) ROM  If a different T e e e o e e a9 OF 109
ROM i s used then the straps nust change. Il NOT TO REPRODUCE OR COPY I T
NOTE: ENETM requires Sl pull-down instead of SO 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 37 OF 86
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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

Ji C4000 [1C4002 [1C4004 JiC4006
zgo}l.UF 4 gg).UF 4 go/1UF gg}up
2 3 2 3 3 2 -
T 8361 8361 [§ 01CEWT 8361
CRI TI CAL
T4000
w2 ENET_MDI _P<0> 1 SM 12 ss ENETCONN P<0>
52 1@ ENET_MDI _N<O> 2 e 11 ss ENETCONN N<O> CRI TI CAL
J40
3 10 ENET_CTAPO
RJ45- MB7- 3
™>—> F-RT- TH
TLA- 6T213HF °
4 9 ENET_CTAP1 jd)
52 T ENET_MDI _P<1> 5 Lﬁ 8 ss ENETCONN P<1> s
~ 2
52 7B ENET_MDI _N<1> 6 7 ss ENETCONN N<1> | 3 g
< RX 10
5
CRI TI CAL " g
T4001 10
o @y ENET_MDI_P<3> 1 SM 12 s ENETCONN P<3> [ o5
ENET_MDI _N<3> 2 P 11 os ENETCONN N<3> | 1
82 37@ ~ )
129
3 10 ENET_CTAP2 -
X —=>
TLA- 6T213HF 514- 0636
4 9 ENET_CTAP3
52 T ENET_MDI _N<2> ) Lﬁ 8 ss ENETCONN. N<2pB
52 T CE> ENET_MDI _P<2> 6 7 ss ENETCONN P<2p
< RX
Transforners shoul d be
m [jr or e? 32 ongSIdte R4007g1 R4007%1 17RS4002 17RS4003
sides o e boar
% 2% 5% 5% CRI Tl CAL
1 1 16 16
WEET MR Tl et 4008
ENET BOB _SM TH _CAP 112
W NRESR-WBTHES: 55, o
K
Y

o1
-
1
—

NC|
19
NC|
1Q
NC|
19
NC|
1Q

=

D4001 g
RCLANPO524P
SLP2510P8
CRI TI CAL 3
NOSTUFF

1

PLACE_NEAR=T4001. 1: 5mm

10x
NCl«
10.
NC|
1Q
NC|
1Q

2

&

D4000 g
RCLANPO524P
SLp2510P8

CRI TI CAL 3
NOSTUFF

I

PLACE_NEAR=T4000. 5: 5mm

ISYNC MASTER=K91 M.B
TTILE

SYNC DATE=05/ 26/ 201 7~ \
—

Et her net Connect or

C} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF "APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

40 OF 109
38 OF 86
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PP3V3 FW FVWPHY 7 39 a0 a1
138 m
£ L4130
== 120- OFM 0. 3A- EM D
114 mA Firewre PHY PP3V3_FW FVPHY VDDA LYY YL
M N_LTNE_W DTHE0. 4 W
M N,NEQ_(,W DTH=0.2 MM 0402-LF
C4130 * C4131 * C4132 3| VTR
1UF —— 1UF —— 1UF ——
10% — 10% —— 10%
PN 613 PN
402 402 402
L 0 . L4135
07 _PPIVO_FW FVPHY 120- OHW 0. 3A- EM ) =, oo Soroe 120- OHW 0. 3A- EM
135 mA 1Y L2 PP1VO FW FWPHY AVDD 25 m PCle Serbes m PAe Serbes . PP3V3 FW FWPHY VP25 1 | 2
M N_LI NE_W DTH=0. 4 MM M N_LI NE_W DTH=0. 4 NV
0402-LF M N_NECK_W DTH=0.2 MV M N_NECK_W DTH=0.2 WMV 0402-LF
VaLTAGESL OV 1 C4110 C4135 ¢ C4136 1| Ve
1UF 1UF —— 1UF
10% 10% — 10%
Y 6V, 619V ——
Cerm Cerm Cerm Cerm
405 a0z 202,
110 mA Digital Core 0 mA VReg PWR
C4141 1 1 C4140
0. 1UF 1UF
20% 10%
10V 6.3V
CERM 2 2 CERM
202 405
PLACEMENT_NOTE=Pl| ace C4170 cl ose to U1400 C
PLACEMENT_NOTE=Pl ace C4171 cl ose to U1400
o o
HEEE R EEE R EE B R g GA170 _:)|: POEFWRDCN Ve B
0.10F | [ 10w 16v sor 402
BO10 ~—— VD83 —— ~_VDDH— ~VP~ VP25 VREG PWR 4171 1 ||2  pOEFWRD CP am e e
NC B13 |ATBUSB CRIO'\rAI TCAL PCl E_RXDON|_8 - PCl E FW R2D N 0.1UF || 100 16v xsr 402
A3 |ATBUSH PCI E_RXDOP| N7 g 01 POIE FWR2D P
NCx——— u4100 . el 4175
NCx—ALL |ATBUSN PCIE_TXDONL NS g 0 POE FWD2R C N 1”2 PCIE FWD2R N oD o o
FW643E E_TXDOP[_N6 1 PCOE FWD2R C P 0. 1UF 10% 16V XSR 402
n FWPHY DSO - F12IDSO (I PD) NT-2 PaE T - | 4176 1| o2
e BGA PCE FWD2R P oD i 5
1 [y FVPHY_DS1 - DS1 (I1PD) NT-3 REFCLKN_M® PCI E CLK100M FW N 1681 0.1UF | [ 10% 16v xsr 402
EWPHY DS2 s 3 ) E PR s — . | -
* DRI DS -2 02 (1PD) NT4 POl BXPRESS PrY REFOLKP[ M0 g  POIE CLKIOOM FWP am o PIASBIENF-NBFECA ce 4478 o3 10 B8
82 Ai@M“iTPAON
NC FVO_TPAP 8
0241 oGy NC FVO TPAP gy *® ITPAOP NT-21 (1 PU) TCK| M FW643 T s
o2 41 @y FWPORT1 TPA N o=t [TPALN
NT-20 (1PUTDI [ "2 gn  NC FW643 TDI .
82 41®M“_MTPA1P TEST CONTROLLER | PU) TDO_M. - TP FW643 TDO PP3V3_FW FWPHY 7 39 40 41
a s, NC FW2 TPAN 83 |TpA2N (1rPY -
D >~ NT-18 (1 PU) TMS|_M NC FW643 TMS .
41 0By NCFVE TPAP gy "3 ITPA2P 1394 PHY e FW643_LDO
52 a1 o CEry—NC FV0 TPBN = [TPEON NT-19 (1PU) TRST* N gy FV643 TRST L R4165" 'RA166
82 41 s@%“i'fpmp 10K 10K
o %%
ongEry FWPCRTL TPBN g g ® [TPBIN =) 18w ew
it it
G FWPORTL TPB P —_°
o NC FV2_TPBN 4 IE:;Z NT-10 (1 PD). \VAKE* b - FV643 VAKE L oD o 402, 2402
o _PPVP_FW CPS e PP o ITPa2p FIXVE! 1! - TYPO I N SYMBOL REGCTL REGOLT[ D13 g  FW43 REGCTL
- ED - PONER MANAGEMVENT VAUX_DETECT| EL g,  FW543 VAUX DETECT
R4160* a1 FW_TPBI 87_ITPBI ASO NT-12 (1 PD)/VAUX7D| SABLE| D2 TP_FW643_VAUX_ENABLE
200K 41 a0 FW P1_TPBI AS e |TPBI ASL NT-13 (OD) CLKREQN|_L2 FW CLKREQ PHY L w0 'RA164 NOTE: FWPME_L and FWCLKREQ L are B
1 16W a s@MTPBI AS2 13’K isolated for systens that use
Mss $ew 1394B physi cal plug detect.
2 FV643 RO 11 [Ro froaits
FV643 Ti 810 2402 .
V643 TPCPS - TPCPS NT-16 (1PD) SO FaLKL @ TP FV643 SO FOLK W TH PLUG DETECT
- Gate CLKREQ# based on PHY power
TP FW643 NAND TREE @ SO F NT-14 (1PD) SCIFDAIN G o TP_FW643 SCl FDAI N L1 = o
032150 R4150 W—"— E)H:N\D*TREE NT- ot NT-17 SCIFDOUT| " g TP FW643 SCI FDOUT = - (or NG
PE R . NT- . F2 TP_FW643 SCl ENC :

e _ FW CLK24P576M XO 1%2 FW CLK24P576M XO R -2 %0 NOTE: $N;X1 not es Zhow N5 (1PD) - SAHRMG = —gm RS S0 —————— WLHin E:;tU(hB sD.ErS;Ts to drop = prefix
5«,,|D CRI Tl CAL e EWCLK24PS76M XI g G3IXI NT-9 ree order. as g p = pl
sy - Y4150 L
CERM TP_FW643_SE M3 |SE (1 PD)
a2 NC 24. 576MZ a0z R41611 ‘R4170 S - (1PD) SERI AL EEPROM NT-7 SCL| M2 o o FW43 SCL

M 3. 22, 5V s _NC_FW643 SM w3 [sm (1 PD)
151 \© 2.94K 191 I CONTROLLER NT-6 SDAl M1 g NC FW43 SDA .
ngp?: B Top 1% TP_FW643 MODE A - 22 MODE A (IPD) NT-1 -
Lz et e TP _FV643 CE -__tslce (1PD) |
o 402 5 2402 s _NC FW643 FW620 L D124FW620* (| PU) M SCELLANEQUS
L s TP _FV643 JASI EN w— CLJASI_EN(IPD) NT-11
=GR s _NC_FW643 AVREG A0 |AVREG CHI P RESET NT-5 PERST*|yM g FWRESET L am
402 —_——— e e——— =
s _NC_FW643 VBUF H3 [\/BUF
. FW643 PU RST L - FWRESET* (1 PU) NT-8 'R4163
10K
B B 4 L 212 |oCcR CTL_V10 o
1/ 16w
Ra162°] | 4162 NCx—222 [00R CTL_V12 (Reser ved) it
110w o /SS VREG VSS 2
3V
Lt 2 G xR ma58gmmlmlaﬁaﬁgaasagi%ii;ﬁﬁzg&ﬁz@@:ﬁg Y
= = SYNC _MASTER=T27 M.B SYNC _DATE=07/ 20/ 200 M
I'P!!g e
FireWre LLC PHY ( FW543E)
d} Appl e Inc.
®
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COWMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 41 OF 109
|1 NOT TO REPRODUCE CR OOPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 39 O: 86
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Page Not es FireWre Port Power Switch

Power aliases required by this page: CRI Tl CAL
- =PPBUS_S5_FWPWRSW  (FW VP FET I nput) 260 ORI TI CAL
- =PPBUS_FW FET (FW VP FET Qut put) FDC838P_G F4260 CBIZLTZIGSCGL
- =PP3V3_FW P3V3FWFET (3.3V FET I nput) M — AEVany 2 PPVP EW .
- =PP3V3_FW FET (3.3V FET Qutput) . o
- =PP3V3_FW FWPHY (PHY 3.3V Power) 77 64 63 50 49 36 5 7 5 _PPBUS _G3H Q4262 provides for fast-off of Q4260 in SO (Late-VG detection) 5
- =PP3V3_S0_FW.ATEVG 4 2 CRS08- 1. 5A- 30V
- =PP3V3_S0_FWPWRCTL 11 T
- =PP1V05_SO0_FWPWRCTL (5KPD Bias Rail) R42621 1RA260 C4260 1 -
- =PP1VO5_FW P1VOFWFET (1.0V FET I nput) K 300K 0 uE L D
- =PP1VO_FW FET_R (1. 0V FET Qutput) _12}24/ . %}E}é’ %o 3
- =PP1VO_FW FWPHY (PHY 1.0V) b5, 402 X5
Signal aliases required by this page: FWPORT_FASTOFF_L_DI V 5 'I—:S %Ts'vg?t%zm FWPORT PWREN L_DI V
- =FW CLKREQ L G I-B} 4262
- =FWPME_L R4261%l )
BOM options provided by this page: 2% f
( NONE) w;bgz
FWPORT FASTOFF_ L
R4261 . .
s 470K Supervi sor & CLKREQ¥ | sol ation
e ¥
N PP3VE_ S0 H_} Q262 2402 BT ENT T 0 2_ PP3V3 SO
4241403333 42 77 757477
¥ RAES 2\ G — S ) sor-363 FWPORT_PWREN L N
(S verny
1 I TI CAL |1
1 o1 [P NRSLEE, AL Lo LR200
N T i e U4290 Tiow
0. 1UF Taew
SOD- VESM HE — BT A PLT_RESET L 402 SLGAAPO16V 2402
" bls 2 TDFN PP1VO_FW FWPHY 7 39 a0
1[G™ stz 2R4283 SENSE| 2
o I FWPORT_PWR EN 10K
6w
= I‘{E'ZLF
= 1
4 EFW RESET_L o
FWRESET R L VR DLY = 60 ns +/ - 2000@3 C
FW PVWR_EN 6 |EN
0 19 [T — FWCLKREQ PHY L 39 40
23 16 FW CLKREQ L 8 %r \.\/{—' N 7 = FwW C‘-KBEE PHY L o
Pul | -up provi ded by another page. an  BRY - B
n o
171614 12 19 0 7 £2_PP1VO5_SO . .
FirewWre Port 5K Pull-Down Detect N
R42715K1 Al FireWre devices require 5K pull-down on TPB pair.
1 18% Host can detect as |oad on TPBI AS signal .
N%‘bg Current source only active when FWPWR EN is | ow. i e
| ew PR EN L 3.3V FWSw tch
U4201
; L . L71,82,60,57, 54,52, 51 50 09 15 PP3V3_ S0 TPS22924 PP3V3_FW FWPHY ;5540 a1
S ORITICAL Rd270 Raz71 FW 5KPD DET L R R R | ST EDP = 0. 14A (850
Q4275 5%16 M:l % B2 [JVIN VCUT( B1
o |Rh | FEE A = cangr ] | el W201 & U4202
20 19 [rmy—EW PAR_EN | FWSKPD DET RC . 5 QL] N o
% X gé%\";“ 2 3 Par t TPS22924C
s mléﬁll%lbg G%E;IOCAL 04_217UO 402 Type Load Switch
L snch( ) EeeT MR 7 glens iy Reo (18 e Typ B
. f a3 = 50 nChm Max
EW P1_TPBLAS 1 1.0V FW Switch M otpe 2
1
Raz272 2022 20 17 19,14, 13,19,5,7 3, PPLVO5_SO TPS22924 PP1VO5 FW FET
o §5440'85195%0 o . ™ >- =TT
%,{:211 w B2|)VIN  vour([pL_] VOLTAGESL. 05V m
PLACE_NEAR=C4360. 1: 2 mﬁ 4202 CRI TI CAL LSl FireWre PHY requires 1.0V.
. 1 2 Jon 1R4202 To avoid an extra power supply,
s rp—FW PL_TPBIAS 108 — e 0.549 1.05V is used with a series R
P 3 %Z'iaw to reduce vol tage.
- . 402
FireWre PHY WAKE# Support ' R -
When PHY is powered, FWG5KPD DET_L acts as | egacy PME# signal . L T
a1 a0 30 7 _PP3V3_FW FWPHY Dual - pur pose out put :
) 1) 5K Pull-down Detect when FWPWR EN is |ow
2) FWs43 WAKE# (PVE#) when PHY is powered.
RA277" RA2T76 |2 (PVE) P
105 %o(/)OK . FW PLUG Lo
13W 16 Pul | -up provi ded on anot her page.
W Q%QLW 3 CRI TI CAL
FW WAKE % %‘}stgg’ow
NO STUFF s/ sor-ses
° 08217U§ : ¢ SYNC VASTER=12/ M.B SYNC DATE=12/ 15/ 200 A
D N lga/ﬂ JUTEE N
._ ok 2 FireWre Port & PHY Power
DI RG NOVEET
40 398 FW543 V\AKE-I- FW543 V\AKE L 2|6 ||<" 4 b
e VRRE_BASE= " criTicaL 1 Appl e I nc.
A276 ®
s | CYES3DOWV NOTI CE OF PROPRI ETARY PROPERTY:
1 THE | NFORMAT| ON_CONTAI NED HEREI NIS THE
'Rl ETARY PROPERTY OF APPL| wVPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 42 OF 109
= Il NOT TO REPRODUCE OR COPY I T
TEXT NOTE FOR 3.3V RAI L CURRENT CHANGED TO EDP NUVBER. A R e o PoPLISH LT TN VHOLE OR PART 40 OF 86
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Page Not es

FW543 TPCPS Leakage Protection

Unused FireWre Ports

FireWre PHY Config Straps

Power aliases required by this page:
—PPVP FW P 1q Y pag FWs43 has internal |eakage path from TPCPS pin to VDD33. Di sabl ed per LSl instructions Configures PHY for:
B - FET bl ocks current to TPCPS until VDD33 is powered. Al unused port signals TP/ - Port "1" Bilingual (13948
- =PPVP_FW PHY_CPS_FET (From Port) p ( p 9 NC) gual ( )
- =PPVP_FW PHY_CPS (To PHY) a1 40 30 7 _PP3V3 FW FWPHY
- =PP3V3_FW FWPHY
o_=PPSVS_SO_PWATEVG 11 3 > NC FV0_TPBI AS — NC FVo TPBIAS s a1 razs2i|  |'rasso
= WAKE_BASE=TRUE NG_TEST=TRUE
Signal aliases required by this page: - -
NC TPAP — NC FW) TPAP 10K 10K
- <Fw pHv_oso o D =R Y e 210
1/ 16W 1/ 16w
- =FW PHY DS1 NC TPAN — NC FW) TPAN . :
o it 407 _PPVP_FW PPVP_EW CPS w0 n B = =R mseTRE oS — ez, |, et
- = M N_LI NE_W DTH=0. 4
e ) . From Por t M NNEGCW DTH=0. 2 mm 52 41 39 oCEyNC FVO TPBP — NC FW TPBP 639 41 62
NOTE: This page is expected to contain VOLTAGE=12. 6V = WAKE_BASE=TRUE NO_TEST=TRUE 39 L_FWPHY DSO — FWPHY DSO oD » 4
h li t th MAIE_BASE-TRUE NC FVO_TPBN — NC_FW TPBN WAKE_BASE=TRUE =
the necessary aliases to map the R4311" — _PPVP_FWCPS s a1 o2 4139 SCBD> =R EAS=TRE NoTesorRE o 41 30 FWPHY DS1 — FWPHY DSl oo =
FireWre TPA/TPB pairs to their 470K To FW643 - - VAKE_BASE=TRUE —
appropriate connectors and/or to 5% ° 41 39 6 [T NC FW2_TPBI AS —_ NC FW2 TPBI AS 6 39 41 35| FWPHY DS2 =3 FWPHY DS2 oD » 4
ly terminate unused signals wew = NAKE_BASE=TRUE NO_TEST=TRUE VAKE_BASE=TRUE —
r r . a
properly g 62 , 41 39 6, NC FW2_TPAP — NC FW2_TPAP 6 39 41 1R4381
X X . R < = MAKE_BASE=TRUE NG TEST=TRUE
BOM options provided by this page: CPS EN L DIV a1 39 6, NC FW2 TPAN — NC FW2 TPAN 6 39 41 10K
( NONE) D —— WAKE BASESTRUE NG TEST=TRUE 1%
K N . a1 39 oy NC FV@ TPBP — NC FW2_TPBP 6 39 41 wew
1394b inpl enentation based on Apple R4312 = NAKE_BASE=TRUE NO_TEST=TRUE 402
FireWre Design CGuide (FWG 0.6, 5/14/03) 4139 6B NC FW2 TPBN — NC FW2 TPBN 6 39 41
= WAKE_BASE-TRUE NG_TEST=TRUE
41 40 30 7 _PP3V3 FW FWPHY
CRI Tl CAL
1 i | r
Ter m nat I on C=bl cygwe L4310 Note: Trace PPVP_FWPORT1 nust handle up to 5A
Place close to FireWre PHY a1 40 7 _PPVP_FW FERR- 250- OHM : - = P
1 2 __PPVP_FWPORT1 F
40 3 FW P1_TPBIAS EY M NREGKCW DTH=0. 25
VOLTAGE=33V
L 1 C4314
'— 0. 01UF
16%
1 C4360 2 %
0. 33UF 402
0%, (EW PORT1_TPA_P)
‘ o oR (EW PORT1_TPA_N) =
= "Snapback" & "Late VG' Protection PORT 1
STGNAL_NODEL=ENPTY sof 40 48 88 2% 13 %7 28
SI GNAL_MODEL=EMPTY 18°17°18%13°6%7 22 PP3V3 SO Bl LI NGUAL
1 1 BR g
?(?%60 R4366% PLACE_NEAR=U4350. 1: 2 ®n
1% ) - m J4310
:I’/:}E\év :I’/:}E\év 1394B- b7
402 402 Vi F-RT-TH
2 2 TPB-_TPB(R) /)
U4350 (EW PORT1_TPB_N) 1 e
EW PORT1_TPA P 2235 FWPORT1 _TPA P = ———= o
i €0 = e BAsETTRE TPD4§P1394 (EW PORT1_BREE) 9 TrBer> QUTPUT
52 a1 30y EW PORT1 _TPA N 22 38 FWPORT1_TPA N TP_FWATEVG VCLMP 3 lveLwe D1+|_8 (EW PORT1_TPB_P) 2 | §TPBY o VP Tree
——  MAKE_BASE-TRUE o 7 L —1PE | " ?
52 41 s0gry—EW PORT1_TPB P 223 FWPORT1_TPB P 10 (O0T}—EVPORT_PVR EN . 4 [FWPWR_EN N
— MAKE_BASE=TRUE RITI o2+l 6 NCX— OSINC| e
52 a1 s0qgry—EW PORT1 TPB N 223 FWPORT1 TPB N B CAL . (GN\D) 3 v
S| GNAL_WDDELEENPTY Y [T VRKEBASETRE R4130%2 G\D o2 (EW PORT1_TPA_N) s | oTem évc; on
'R4362 R4363* 5% FW PORT1 AREF s ToAcR> I NPUT
1/ 16W
8.2 56.2 Wi (PINS 5/6 AND 7/8 ARE { EVW.PCRT1_TPA_P) s o TN
i};’"ww i 18w 4022 SWAPPED FOR BETTER ROUTI NG)
- UF - LF —, ©
10
2402 4022 PLACE_NEAR=J4310. 5: 2 nm 11
EW PORT1_TPB C 1 C4319 * . Olcussis
= 0. 1uF —— —oO| &av
i T = 5
1 C4364 R4364* XIR 2
4. 99K 603-1
—— 220pF 1% ( FW PORT1_TPB_P) N = 514350605
2 &k WELE (EW PORT1_TPB_N) RA319 )
02 402 , = = = éM AREF needs to be isolated fromall
1/16W I ocal grounds per 1394b spec
M- LF
402 . . .
2 When a bilingual device is connected to a
= beta-only device, there is no DC path
between them (to avoid ground offset issue)
"= BREF shoul d be hard-connected to |ogic

CANNOT SYNC THI S PAGE FROM T27,

TPA AND TPB FOR W4350

I'S SWAPPED

ground for

speed signaling and connection

MASTER=T27 M.B

I SYNC

SYNC _DATE=07/ 28/ 200!

TTILE

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF "APPLE "COMPUTER,
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

I NC.
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ODD Power

Cont r ol

SATA ODD Connect or

RITICAL
4590
TPCP8102
59 57 46 44 43,42 32 30 7 o PPSV S3 23ViKe SM s PP5V_SW ODD
M N_LINE W DTH-0. G
| - CRI Tl CAL
- M NNEGCW OTH-0. 4rm g CA4520 . H 2 SATA ODD R2D C N am s o
0% 16V e 402
R4596* 0Olf’165895 HE b: Sira o 0. 01UF
102& A p— —— ZM] 4521 1|2 SATA ODD R2D C P am e e
1/ 16W a2 S 00 | 0.01UF || 10% 16v cerw a0z
Yabs 402 [IdE &0 5 SATA ODD R2D P
o=
: C4596 5 s @20 ¢ SATA ODD R2D N
R4595 0. 01UF SO oT; =
PTE: 3.3V nust be SO if 5Vis S3 or S5 to 100K O O
ODD PWR EN LS5V L oD PR _SS ESl
ensure the drive is unpowered in S3/S5. e 10 00 S -85 © SATA ODD D2R UF_N
1/ 16W 10% 12 1 -y 55 6 SATA ODD D2R UF P
25551y 5150,13 4, PPBVE SO bjs os” & o olz - |
46742741 00 97" 30 3" 29721 36 A596 = 402 T — oxe - C4525 1|2 SATA QDD D2R P oD 16
: SSVBNSTEERRE |k T P ©_PPBVE SO oo o011 aon o e o
Ras9T — e e e
100K -+ CA526 1 ||2  SATA ODD 2R N oD e o0
116w o R4590* 51650616 0.010F |1 10% 16v cerw a2
friaits 2[G7 Skt 33K
402 2 5%
1/ 16W
ODD _PWR _EN M- LF
02,
45 o (T} SMC CDD DETECT
Q4596 | °p
SSMBN37FEAPE kn I ndi cates di sc presence
SOT563
=
5|G Sln
19 E ODD PWR EN L
71 57 42 26 22 20 16 7 PPLV5_SO ¢
R4515*
4. 7K
50
1/ 16W
M- LF
02,
PLACE_NEAR=J4501. 9: 3nm
R Lo Internally PD ~150K
PLACE_NEAR=L4500. 1: 2mm FERR-70- OHM 4A PP5V_SO 6722 47 52 54 65 68 70 72 73 Wite: 0xB6 Read: O0xB7
- N 8
S SOLOD ELL ’ - : PLACE_NEAR=L4500. 2: 2
SBT3 o " ADDRL| ADDO | Address (WR)
VaTAGESSY 2 C4501 2 C4A502
. 1UF —— 0. 1UF
?ggnu — o 7157 4226 22 20 16 7 PP1Y5 SO L L 0x96/ 0x97
1 CERM 1 CERM
o33 o33 L H 0x98/ 0x99
1 CA514 1 C4519
= = H L 0xB6/ 0xB7
| mwamamoer PRVE SO H H 0xB8/ 0xB9
D2R val ues for 3dB de-enphasis
C4536 NO STUFF
CRI Tl CAL 15PF R4510]
34501 1|2 2.7k (A0 vdoStree
54722- 0224 oD VO TRUE 5% of 2 PLACE_SI DE=TCP ) VO D=
Ra531 st s - =0 PO 118W
46 SYS_LED ANCDE 2N</\ 1 SYS LED ANGPE R . ) R4536 D VO DoTRUE MsE ) Vo) 85 SATA HOD D2R FORVR OUT P C4518 1 I I 2 SATA +o0 2R P oo ¢ @
i 150l cova g A1 2 ) s OIS16 | | up o U4510 .01
Vit 4531 sl ode - 0 ¢ SATA HDD D2R C N | T 0010k | [ o v e s PS8521A 85 SATA oD (2R FDRVR AT N 4517 1 H 2 SATA 100 2R N @ 6 %0
TGN w1y oo a0z
0 OoléLél;; To ofe - s0 s SATA HDD D2R C P | R4535 aiwe A ourd s | 0 or
a2 ofe Vo o=TRE 41, 20, M LR % e mana CA515 || 2 65 sain oo on o inn A VNIENN CRITI CAL A ouTN 14 85SATA b0 2D FORR (N N 513 1 ||z smAtomoCN am s e
“ 210 o2 - -0 SATA DD R2D N & oo [ am - JAPSIPN |
-
= 815 o o 80 6 SATA HDD R2D P GND_VO D=TRUEg5_saTA 10 R20 RORVR oUr N B_OUTN B_I NN 12
- 1 hal 15PF o5 | sara oo koo o ot s |g_outp B I NA 05 5TA 100 2D FERR L as12 1|2 ata voo o c P am s o
NCX*1-0 O = 1.2 - - vorr T e e am o
P @0 Vo TRE | [ aom so e — 7 |en REXT] 20 sTwoRR ext
202 sov (mmg
RA532 4 s LR_RX_QUT 10 20
1503 6PPSV S3 IR R 21 8 g 22 42 _satasorve | 2c ooro 8 |B_PREO/ | 2C_ ADDRO A _PRE1/SCL_CTL| 1 S\BUS PO Ak (] 16 23 27 29 31 48 62 77 51
59 57 46 44 43_42 32 30 7 6 PPSV S3 2 1 M N_LI NE_W DTH=0. 5nm
e e Valrhcessy oz 42 _saranoem | oc hoorn o | APREO/ 1 2C_ADDRL  B_PRE1/ SDA_CTL| 7 sies pot ora CBD 10 23 27 29 31 49 62 77 1
L t CA532 R2D values for 3dB de-enphasis 101 2¢_enr
0. 1UF 51650687 C4534 '
v 18 R4512
’ 15PF TesT TEST
X7R- cERM e QD THRM 4. 99K
10
o va BTRE | [ cerm 5% 7\ _PAD HERY
w02 [sov ool o 02,
= Rﬂ'15§4WLF 106 GND_VO D=TRUE
oy ”R‘f,v\'/\lz 402 * 80 sara too o pe v CAS11 1 I I : 338S0907
T 0. 018 10% 16V ‘cERM 402 E—d
SATA HDD / IR/ SIL Connector e ST EERTERT
e —
R4
0 va oo 415§3m; 106 SATA/ | R/ SI L Connect ors
AR A 2402 80 saavoo worep 4510 | ] 2
31 T 001F [ i v e D
15PF G\D_VOl D=TRUE Appl e Inc.
12 ]
ERVCTo=v=n |
202" sov

RI ETARY Pl

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
P ROPERTY_OF APPLE COMPUTER,
THE POSESSOR AGREES TO THE FOLLOW

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

I NC.
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USB Port

Power

Switch

Left USB Port A

CRI TI CAL
L460
FERR- 120- OHMV 3A

1 2 PP5V _S3 RTUSB A F

CRI Tl CAL
U4600
TPS2561DR
SON
60 59 57 46 44 42,32 30 7 o _PPSV S3 2liINoO auraf® PP5V S3 RTUSB A ILIM
3iN1 outz| 8 ] M NREGK-W B0, 378 T
VOLTAGES5V
24 USB EXTA OC L 10JFAULT1* |ILI 7 USB ILIM | PP5V _S3 RTUSB B | LI M,
USE EXTB OC L A . M N_LT NE_W DTH=0. 5 mm
24 QOOT—== FAULT2 v$T:§:§¥/v DTH=0. 375 nm
4 IENL
73 67 _DDRREG EN 5 |ene THRM
Tl G\D PAD 1
X A , RTcAL R4600 4695 1 617 |t
C4690 C4691 .|t 4696 = 23. 2K 10UF — 10UF ——
10UF —/— —— 0. 1UF —— 220UF- 35MOHM e 20% — 20%—
20% —T— —T— 20% —T~ 20% e 6.3V , 6.3V 2
6.3V , lov 5 6.3V L s X5R X5R
X5R CEf POLY- TANT 2 603 603
603 402 CASE- B2- SM
Current |limt per port (R4600): 2.18A mn / 2.63A max

USB/ SMC Debug Mux

a7_s6 45 26 7 6 _PP3V4A2 G3H

73 64 63 53 48

SMC_DEBUG_YES

|||—

ss USB2 EXTA MUXED N

M N_LINE_W DTH=0. 5_nm
M N_NECK_W DTH=0. 375 nm
VOLTAGE=5V

0603

4 3

85 USB2 EXTA MUXED P

CRI TI CAL
J4600

usB
F-RT-TH-M97- 4

I

- ssUSB2 LT1 N
1 2 ssUSB2 LT1 P

NCl»
100
NCle
10,

I

D4600
= RCLAMPO502N
SLP1210N6

CRI Tl CAL

CRI Tl CAL

L461
FERR- 120- CHM 3A
PP5V S3 RTUSB B F

SMC_DEBUG_YES 'R4650
C4650 * 10K
L1UF —— 5%
* e v Liow
CERV 2 402
avasassm_SNCRXL 402 5 | v+ 1
47 a0 45 o (QO—SME TX L ‘v weso Y2
Pl 3USB102ZLE
7 TGN
50 20(gry—USB EXTA P i
50 20(Ery—USB EXTA N s o
SMC_DEBUG_YES
P Yo SEL| 10 USB DEBUGPRT EN L am s
GND SEL=0 Choose SMC
SEL=1 Choose USB
= SMC_DEBUG NO
R4651
0
i 2
5% SMC_DEBUG_NO
1716w
Mot R45352

5%
1/ 16W
ME- LF
402

C4615 *

0. 01uF
20%
6V,
CERM
402

80 24 CBI) USB EXTB N

1 Y 2
M N_LINE_W DTH=0. 5_nm

0603 M N_NECK_W DTH=0. 375 nm
VOLTAGE=5V

[eNeNeNe)

Ve can add protection to 5V if we want, but |eaving NC for now

Pl ace L4605 and L4615 at connector pin

CRI TI CAL
J4610

usB
F-RT-TH-MB7- 4
5

s USB LT2 N

o0 21 (gry-USB_EXTB P

ss USB LT2 P

100
NCle
10,

g

VBUS

D4610
= RCLAMPO502N
SLP1210N6

CRI Tl CAL

Left USB Port B

ISYNC MASTER=K91 M.B
TTILE

SYNC _DATE=06/01/201d

Ext er nal

(ﬁ} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
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111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

USB Connectors

46 OF 109
43 OF 86

2

1



www.chinafix.com

60 59 57 46 43 42_32 30 7 ¢ PPSV_S3
72°67 66 61

| R SUPPORT

~

DI FFERENTI AL_PAI R=USBZ_I R

DI FFERENTI AL_PAI R=USBZ_I R

.
o

\Y

u4800
CY7063803- LQXC
&N

.0/ D+

.1/ D .
. 2] VREG | NTO/ PO.
. 3/ SSEL I NT1/ PO.
. 4/ SCLK I NT2/ PO.
. 5/ sMosI TI 0/ PO.

. 6/ SM SO TI O1/ PO.

R

PIN 33850633

=

wlm

=

E

~

IR RX QU Yany LG

ISYNC MASTER=K91 M.B
TTILE

SYNC _DATE=05/ 15/ 2010

Front Fl ex Support

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

il

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 48 OF 109
11 NOT TO REPRODUCE OR OOPY I T e —
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8 7 6 5 4 3 2 1

NOTE: Unused pins have "SMC Pxx" nanes. Unused
pi ns designed as outputs can be left floating,

h i i i - .
those designated as inputs require pu ups 46 _PP3V3 S5 AVREF SMC

64 63 53 49 47 46 43 26 7 & PP3V42 G3H
C4902 1 C4903 1 C4904 1 C4905 1 C4906
22UF —— 0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF
20% —— 200 —— 20% —— 209 — 20%
6.3V oV oV oV oV
CERM 2 2 CERm 2 CeERm 2 CERm 2 CEl
805 402 402 402 402
= Perce 00 o3 a1 D
RA99O PLACE NEAR=U4900. MI2: 3mm SMC VCL
W7 PLACE NEAR-U4900. ML2: 3mm
\A,2___PP3V3 S5 SMC AVCC
™ N_LTNE_W DTF=0. 25 MV C4907
yTew  VNCNECKWDTHEO. 1 M « o - 0. 47UF
Ve LF = C4920 H dl|z]2| 2| = 0%
402 CERM X5R 2
4900 Avcc  Tvoe VCL AVREF 402
4 _IP_SMC P10 -~ 22 P10 DFE2117RVPLP20HV PEO| 112 g  SMCPMG EN oD ¢ 7 w900 L R4909'| |'R4901
16 TP_SMC RSTGATE L o~ P11 TLP- 145V PELl K12 gy L =% NC - 10K 10K
- A2 K11 DF2117RVPLP20HV 5% 5%
7 26 20 [TEy—ALL_SYS PVRGD - P12 (1 OF 3) P62 - ) 1/ 16W 1/ 16w
b B13 Ji2 '\K: TLP- 145V M- LF M- LF
s Ty—SS_PYRGD - = P13 oM T P63TH NC w oreR N (3 OF 3) 402, , 402
NCX—@= P14 P64 - ADA flos)) SURLRE] MT Vo SMC_MDL 6 47
- PM DSW PVRGD -2 P15 PE5[ 210 g 5 NC Mo2| M g | SMC KBC MDE <m
%6 20 (T} SMC_DELAYED PWRGD - <2 lp1e PE6L 11 g SMC PROCHOT 3 3 L am e 64 47 45 SMC RESET L | g RES* =
010 iz
2 17 (Om—PM PWRBTN L - P17 P67 - SMC Bl L BUTTON L ams 6 _SMC_XTAL 2 | AL e
1 _TP_SMC P20 -2 P20 p70|_"0 SMC _CPU VSENSE 46 45 45 _SNC EXTAL 2 | EXTAL LS g SMC_NM am
NG ELL |ppg p7a| M1 ¢ SMC_CPU | SENSE am e
ch -— P22 p72| Lo ¢ TP_SMC ADC2 am s
F11 N1 TP_SMC_ADC3
NCx—gm————P23 P73, — gu— TP SMCADCS e s TRST L
4 TP_SMC P24 PEEENCE p74| N2 X_VSENSE 46 a9 ETRST b SNCTRS < © 7
NG 12 |pog p75| M3 SMC_GFX | SENSE 46 a9 AVSS{ L2 1 1 1N0 STV
w0 1 _SMC_BNVON MUX_SEL pallEEN N pr6| M2 TP_SMC P1V5S3 | SENSE w vss R4902 R4998 R4903
- = SV PLVoS3 15ENOE ) —
NC. E10 |p27 P77 112 - SMC_CPUVCCI O | SENSE an LR 5% 5% 5%
e HEIREE XWE900 et e et
81 47 16 s@m—“_m P30 P8O AT - SMC Sl L oD 6 1 M , 402 , 402 , 402
a7 1o oQ@yLPCADSL> 0 000000 ey P31 S < e
61 47 16 5®W—“_03 P32 Pg2| < - PM CLKRUN L QoD s 17 47
o1 47 16 6 LPC AD<3>. 87 _|p33 pgal o o LPC_PWRDWN L ame v = PLACE_NEAR=U4900. L3: 4 1 C
L e ey = =
o1 47 16 5 [T)—LPC FRAME L - 28 P34 Pg4| 2% - SMC TX L OO © 43 45 46 47 -
2 LRESET L - P35 o MC RX L a5 4 45 1 47 GAD SMC AVSS
o1 20 [rEy—LPC CLK33M SMC - o_|p36 P86l gy (OC)  SVBUS SMC MGMT SCL B w0 o e se =0
LPC SERI D6 -
i oBryLPCSERIRQ 00 0 0 e > P37 poo| 4 - SMC_ONCFE L s 5
NCX— = ™ |pao Po1| & - SMC BC ACOK (T 46 49 63 64
46 _TP_SMC P41 - A5 P41 P92l 2 - SMC PME S4 WAKE L T 6 52
o4 a0y SVBUS SMC MGMI_SDA (OO up—2 P42 P93l & - PM SLP S3 L ey LEVERE
" _TP_SMC P43 - A |pas poal - PM SLP S4 L ams v o
NC @ |pag pos| & ¢ PM SLP S5 L amy
NCx—gm——P45 PG T g SMe_QLKE2K am
5 (@O}—1P_SMC_GFX THROTTLE L - < lpas PO7| "L gy (OC) SMBUS SMC 0 SO SDA CBD 5 32 48 51 84
s (OOT}—SMC SYS KBDLED - c |pa7 and
47 a6 a5 43 5 (OM}—SMC TX L - @ |pso
47 46 45 43 5 [TR)—SMC RX L - 73 |ps1 _—
ois1 4092 oQEy SMBUS SMCO SO SCL (0 gy P52
u4900
2o SMZ PAQ_PU (00 = _PAO DF2117RVPLP20HV PEOL = SMC CASE OPEN “©
16 SPI_DESCRI PTOR OVERRI DE L (o) - N IpAL TLP- 145V PE1[ 2 - SMC TCK QM 6 46 47
26 17 (OOT}—PM SYSRST L (O0) g M_PA2 (2 OF 3) PE2[ *2 - SMC TDI g 6 46 47
4 USB DEBUGPRT EN L (0 g ' IPA3 oM T PE3| - SMC_TDO oo © 40 47
M EVENT L e N2 _lpa4 PE4| K4 - MC TS
@y MEMEVENT L 0000000 0 (0 ey 2 4 e SN Y 6 46 47
16 52 Q@ WEL EVENT L (0 gty L1 |pas PFoO|_ks - G3 POWERON L am s B
63 SYS ONEW RE 3 lpa6 NS
>  ONEWRE 000 (OO e PF1 - SMC_SYS LED 4
SMC BATLOW L (OO L2 Ip, @
72 10 (OOT}—S) - AT PE2| ¥ ; SMC LID am e s e
NCxX—wp %8 IPBO PF3| 5 *=—x NC
40 19 (OOM}—SMC_RUNTIVE SOI_ L - @ |pp1 PRI g %
SMC QDD DETECT - 2 _lpB2 M S TP_SMC PE5
42 6 [TR—=2n - B: PRSL = TP OV PP e
76 73 45 5 (OOT}—SMC S4 WAKESRC EN - A0 1PB3 PF6L - g X NC
46 _SMC PB4 - G0 PB4 PF7LM™ X NC
B10
NCX—gm—————P85 v o
“© SME DP_HPD L - = 1PB6 Egm M svsinr L NOTE: SMS I nt t be active high or | t di ngl
SMC GEX OVERTEMP L A1 g mds 55 . nterrup! can e active g or ow, renane ne accordi ngly.
° MD—=3 - B7 PG2| K& SMBUS SMC BSA SDA 6 48 63 64 84 If SVB interrupt is not used, pull up to SMCrail.
52 SMC FAN O CTL - G |pcp pGa| K7 SMBUS SMC BSA SCL 6 48 63 64 84
15 0T} NC SMC FAN 1 CTL - &3 |pcy pPcal_ke e (OC)  SMBUS SMC A S3 SDA CBD © 52 48 54 55 6a _—
P NC SMC FAN 2 CTL - F12_Ipc2 PGs| " Sy (OC)  SVBUS SMC A S3 SCL (B © 52 48 54 55 8a
6 NC SMC FAN 3 CTL - "3 Ipc3 PGe| W @=p (CC) SVBUS SMC B SO SDA CBD @ 51 0
s SMC FAN O TACH - G0 |pca PG7[ L6 Sy (CC)  SMBUS SMC B SO SCL D w0 5t o
[N SMC FAN 1 TACH a2 b d
. NC SMC FAN 2 TACH - HLL zg PHO[ 2 - SMC_PROCHOT oo
46 - F2
1 NC SMC_FAN 3 TACH e 313 |y PHL - SMC_THRMIRI P oo
o—=2t - prol 22 NC R4910
=X
46 TP_SMC SA | SENSE - MO _|ppo PECI / PH3| A P CPU PECI R 1/\;\:}\/2 CPU_PECI 10 10 78
49 a6 m_svvc DCI N VSENSE e ™ Ipp1 PEVREF/ PH4| B3 P PVCCI O SO SMC R %
- = 116w
50 46 N_| SENSE - K10 |pp2 PEVSTP/ PH5| & - PM PECI PWRGD R MoLF
49 a0 [Ty SMC_PBUS VSENSE b 5 |ppg
5 40 SMC_BVON | SENSE - v |ppg Rao11
o 40 [y _SVC_CPU H_I SENSE - = lops ©4910 * AW A—FPPL0S S0 WaRBH TR A
4 [rRy—TP_SMC ADC14 - % |pps 018 —— e SYNC_DATE=07/07/ 201
50 a6 [TH)—SMC OTHER HI_| SENSE - L7 lpo7 o 2 MELF S|
202 MC
R4912
—= 0
N 2 PM PECI _PVRGD . D
VW d} Appl e Inc.
el ®
w0z
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF _APPLE COWPUTER, | NC.
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8

7

2

60 59|

43 43
72 &7

; NC SMC FAN 2 CTL — NC SMC FAN 2 CTL
SMC Reset "Button", Supervisor & AVREF Supply o = e eAseTTRE
46 45 _NC_SMC FAN 2 TACH — NC SMC FAN 2 TACH
53 40 47 45 45 43,307 ¢ PPSVAD GBH NC SMC FAN 3 CTL NANIEJSAI\S/EJE/L\EN 3 CrL
16 4 —
53 an 47 45 45 43 z0 7 g _PP3VAD GBH ° == TAKE BASESTRIE
Deskt ops: 5V p 46 45 _NC SMC FAN 3 TACH = NC SMC FAN 3 TACH
n . —— MAKE_BASE=TRUE
Mobi | es: 3. 42V . 64 63 a9 45 a5 _SMC BC ACOK —_ SMC BC ACOK
C5020 * - i R5000 == WAKE_BASE-TRUE
0 A7UF —— ™ VI'N 100K ss a6 45 _SVB INT L — SMVBINT L
' U5010 Tiew TRKE_ BASE=TRUE
RvGR 2 NELLF 49 40 45 _SMC_CPU VSENSE —_SMC_CPU VSENSE
M 5 VREF- 3. 3V- VDET- 3. 0V , 402 WAKE. BASE=TRUE
oEN SMC CPU I SENSE — SMC_CPU I SENSE
s SMC TPAD RST L SMRL*  (1PUSND903048  RESET* |8 SMC RESET L oD s ares 0" TAKE_ BASE=TRUE
53 46 45 [TR)—SMC ONOFF L gvRer ey PP3V3 S5 _AVREF SMC a5
SMC_MANUAL RST L 4 |pELAY REFOUT|_8 M N-RECK-W BTHEO, 1
. VOLTAGES3. 3V
out @D AR 10 46 45 _SMC_GEX_VSENSE —  SMC GEX VSENSE
R5001 5001 * . =T e e
9 0. 01UF —— C5025 1 1 C5026 40 46 45 _SMC_GEX_| SENSE — SMC GEX I SENSE
5% N —_— [ I = NMAKE_BASE=TRUE contrrmi
5% ow 0% 10uF 0. 01UF
17 10m a7 W20 T T 2% 46 45 _TP_SMC P1V5S3 | SENSE — TP SMC P1V5S3 | SENSE
, 603 202 WoR 2 2 Cerm MAKE_BASE=TRUE
SI LK_PART=SMC_RST 603 402 49 a6 45 _SMC_CPUVCCI O | SENSE NS(AéCBAg:%EO O | SENSE
PLACEMENT_NOTE=P| ace R5001 on BOTTOM si de G\ND_SMC_AVSS 45 49 50 46 a5 _TP_SMC SA | SENSE TP_SMC SA | SENSE

MR1* and MR2*

nust both be |ow to cause manual

™M
reset.

Used on nobiles to support SMC reset via keyboard.

NOTE: Internal pull-ups are to VIN, not V+.
Debug Power "Buttons"
o SMC ONOFF L oD s 46 53
T T
R5016* 'R5015
PLACE_SI DE=BOTTOM 0 0 PLACE_SI DE=TOP
% %
1/ 10w 1/ 10w
M- LF M- LF
603 2 2 603

SI LK_PART=PWR_BTN

SMC Crys

SI LK_PART=PWR_BTN

Crcuit

C5010
15pF

tal

N_LINE_WDTH=0. 4 nm
N_NECK_W DTH=0. 1 nm

VOLTAGE=0V

v I PM CLK32K SUSCLK R

SMC DCI N _VSENSE
SMC DCI N | SENSE
SMC _PBUS VSENSE

SMC BMON | SENSE

SMC OTHER HI | SENSE

VAKE_BASE=TI

MAKE_BASE=TRUE

SMC_DCI N_VSENSE

MAKE_BASE=TRUE

SMC _DCI N_| SENSE
RUE

SMC_PBUS VSENSE

MAKE_BASE=TRUE

SMC_BMON_| SENSE

MAKE_BASE=TRUE

SMC CPU HI | SENSE —  SMC CPU HI | SENSE a5

MAKE_BASE=TRUE

HER HI

| SENSE

MAKE_BASE=TRUE

a6 45 _1TP_SMC P10 — TP SMC P10
—— MAKE_BASE=TRUE
a6 as _TP_SMC P20 — TP SMC P20
—— MAKE_BASE=TRUE
a6 45 _TP_SMC P24 — TP SMC P24

SMC BMON_MUX SEL

MAKE_BASE=TRUE

SMC_BMON_MUX SEL

MAKE_BASE=TRUE

a6 45 _TP_SMC P41 — TP SMC P41
—— NAKE_BASE=TRUE
a6 45 _TP_SMC P43 — TP SMC P43
—— NAKE_BASE=TRUE
a6 45 _TP_SMC PF5 — TP _SMC PF5

TP _SMC RSTGATE L

MAKE_BASE=TRUE

TP _SMC RSTGATE L

—— NAKE_BASE=TRUE

as

90
s

as

as

as

a6

as

a9

R5012
PLACE_NEAR=UL80O. N14: 5. 1mm |~ 22 SNC ALK32K
50
1/16W
M- LF

402

SMC PME S4 WAKE L

PP3V3 sS4 7 46 53 54 72
1
R5020
100K
12
1/ 16W
M- LF
A
SMC DP HPD L o
@020
D|3
SSIBIASEY |
53 46 45 E
1[c” st;
DP_A EXT HPD

= D

System (Sl eep) LED Circuit

o
9
R5031* 'R5030
523 20
T3 796
1/ 16W 1/ 16W
M- LF M- LF
202, 202
%0 26 24 23,2
SYS LED ILIM
SYS LED L VDIV
R5032*
1. 471§ 6 5 a CRI Tl CAL
asw D B E @030
402, L DVB54DOWV
SOT- 563
SYS LED L ->|
— @
a
S G C
1 2 3

SYS LED ANODE

BATLOM

| sol ati on

20 19.17.0 7 s PP3V3_S5 PP3V3_SUS
CRI TI CAL
R5040*
100K 040
1/ 20W SSMBK15FV -
201, SOD- VESM HF FA
s SMC BATLOW L S[R3 | PM BATLOW L
™ 3 >
R5041
1 O 2
1/510/6°w NOSTUFF
M- LF
402
Internal 20K pull-up on PM BATLOWL in PCH.

45 [T)—SMC SYS LED

o -

o

7 16 17 18 19 20 22 71 72 73

SMC FSB to 3.3V Level Shifting
252231,6%181187,54182,814°9 8°_PP3V3 SO
1075270 0 87 26 50 30" 5o
RS
'R5061 'R5060
100K 10K
§ Ermw Erlsw
it it
402 , 402 TO sMC
SMC PROCHOT 3 3 L oD s
6
D 6060
- DVB53DOWV
|<_ SOT- 563
CPU_PROCHOT BUF 2 |G —
“héeds Isense on DDR rail !
TO CcPU
o CPU_PROCHOT L s (7 @060 s
78 68 10 DVB53DOWV
@ SOT- 563 1
4
<am
19@ PM THRMIRIP L R
2y 059
SSMBN37FEAPE
> | Sorses
t—
nE s
SMC_THRMIRI P am e
63 53 48 47 45 45 43 267 & V42
75 84
i s3 a6 45 _SMC ONOFF L R5070 10K 1 2
oD - SO L 072 o NN e
63 53 45 _SMC LI D R5071 100K LAAAL 5% 1/16W  M-LF
47 45 a3 5 _SMC TX L R5073 10K LAAAZ S% 1w M-LF
SMC RX L R5074 100K 1 , 5% UT6W M-LF
s e NN —s—ew e
47 a5 6 _SMC_TNVB R5077 10K LAAAZ
4 45 6 _SMC_TDO R5078 10K 1/\/\/\/2 5% 1/16W M- LF
47 a5 5 _SMC_TDI R5079 10K LAAAL 5% 1/16W  M-LF
a7 45 6 _SMC_TCK R5080 10K LAAA 2 S% 1w M-LF
63 45 6 _SMC BI L BUTTON L R5081 10K LAANZ 5% 1/16W  M-LF
7 46 53 54 72 64 63 a9 a6 a5 _SMC_BC ACOK R5087 470K LAAAZ 5% 1/ 16W M LF
SMB INT L R5093 10K 3 2 (O TOW MLF
e e e A e e
100K
Trew 45 _SMC PAO PU R5091 100K 1A 2
6" 45 10 _SMC_RUNTIVE SO _L R5094 100K , 5% Uiew Wi
2 MS/F\/\/\/ 5% 1/ 16W M- LF
SMC PME S4 WAKE L UF
TAKE_BASESTRUE oD < e o2
73 45 17 _SMC_ADAPTER EN R5085 10K LAAAZ
45 _SMC_CASE OPEN R5086 10k LAANZ 5% 1716w W LF 402
5% 1/ 16W M--LF 402
45 _SNC PB4 R5088 10K LAAAZ
SNC_S4_WAKESRC EN R5090 100K , o _viow weir am
T ae e N ——rew e ir 02
32 5 _PP3V3 W AN
WFI_EVENT L R5089 10K 1 2
% NN 5w e a0z
Bel ow connections are different from K91
a6 45 _NC SMC FAN 1 CTL — NC SMC FAN 1 CTL 45 46
= MAKE_BASE=TRUE
a6 45 _NC SMC FAN 1 TACH — NC SMC FAN 1 TACH 45 46
—— MAKE_BASE=TRUE
46 a TP SMC ADC2 — TP SMC ADC2 w5 a6 ISYNC MASTER=L| NDA K90I SYNC DATE=07/ 08/ 201d
° —— MAKE_BASE=TRUE
16 15 _TP_SMC ADC3 — TP S\C ADGS a5 1 SMC Support
—— MAKE_BASE=TRUE
0 45 _TP_SMC ADC14 — TP SMC ADCl4 a5 a6 D
= MAKE_BASE=TRUE Ap I e I nC
16 45 _TP_SMC_GEX _THROTTLE L — TP SMC GFX THROTTLE L 15 a6 P '
= MAKE_BASE=TRUE @
PP3Vv42 G3H
07T NOTI CE OF PROPRI ETARY PROPERTY:
15 _SMC_GEX OVERTENP L RE095 10K iz 2 FHEPRN AN | PROPERIY GM-APFLE - COMPUTER | NC.
5% 1/16W  M-LF 402 THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 50 OF 109
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111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 46 O: 86

2

1



www.chinafix.com

LPC+SPI

Con

nect or

CRI TI CAL
LPCPLUS
J5100
55909- 0374
W ST M
64 63 53 48 46 45 43 26 7 5 _PP3VA2_ G3H 31 N\ 32
% 1
72 70 6 65 54 52 42 22,7 5. PPSV_SO
PN - LPC CLK33M LPCPLUS ame = o
LPC AD<0> 1606 LPC AD<2> G 16 45 ot
LPC AD<1> o5 ol LPC AD<3> CBD o 1045 1
7 O C 8
SPI_ALT_MOSI - )l oo 10 - SPI ROM USE_M.B oD ¢ 5
SPI_ALT M SO - EE DAyl EC e SPI_ALT CLK ame
LPC FRAME L - 35 ol e SPI_ALT CS L ame
PM CLKRUN L - 5] 5 ol LPC_SERI RQ B © 1045
SMC_TVB - ¥ Il ECRR LPC PWRDWN L ame s
o1 20 6 [r)—LPCPLUS RESET L - 10l 5 o2 - SMC_TDI oo ¢ 45 4
6 a5 6 SMc_TDO - 2l 5 o2 - SMC_TCK [oO © 45 46
s SMC TRST L - 5l o2 - SMC RESET L [OOT 45 15 6
456 SMC_MDL - S el - SMC NM oD
46 45 43 o [TAT)—SMC TX L - 2l 5 ol - SMC RX L [OO © 43 45 4
2l 5 ol - LPCPLUS GPI O oo ¢
33N\ 34
1
51650573
SPI_ALT M SO o a7
SPI_ALT MOSI o a7
SPI_ALT CLK o a7
SPI_ALT CS L o a7
LPCPLUS LPCPLUS LPCPLUS LPCPLUS
1 1 1 1
R5128 R5127 R5126 R5125 LACE NEAR-35100. 14 S
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
frants frants frants frants
, 402 , 402 , 402 , 402
PLACE_NEAR=U1800. Y14: 5mm R5110 R5120
1o D SPL_CSO R L 1,\/1\5/\/2 01 SPI_CSO L AAT . SPl MBCS L oD =
5% 5% PLACE_NEAR=R5125. 2: 5rmm
1/16W 1/ 16W
PLACE_NEAR=UL800. T3: 5mm R5111 D), R5121 M5
o D—SPL_AKR AR 2 0 SPI_CLK AT s SPI_MB CLK oD =
5% 5% PLACE_NEAR=R5126. 2: 5rmm
1/ 16W 1/ 16W -
PLACE_NEAR=UL800. V4: 5nm R5112 M5 R5122 M5
1 @ SPL_MOSI R 1,\/1\5/\/2 o1 SPI_MOSI AR SPI_M.B MOSI oD =
5% 5% PLACE_NEAR=R5127. 2: 5rmm
1/ 16W 1/ 16W -
L R511523 Moos"
16 @om—SPL_M SO 1 2 SPI_M.B M SO am s
5% PLACE_NEAR=U6100. 2: 5rmm
1/ 16W
NELCF

402

ISYNC MASTER=K91 M.B
TTILE

SYNC _DATE=05/ 15/ 2010
—

LPC+SPI Debug Connect or
TR RC NOVEER g |
d} Appl e Inc. D
<]
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8 7 6 5 4 3 2 1

PCH SMBus " 0" Connecti ons SMC "0" SMBus Connecti ons SMC "Battery A" SMBus Connecti ons
63 61 5754 52 51 50 49 48 63,01,57,54,57,51,50,43 45
Tttt 10 PPOVS SO sl Tt Tl 10 PROVS SO ot 63 53 47 40 45 43 20 7 5 PPGVA2 G3H m.lm
H 1 1 " " 1
Cougar - Poi nt R5200 '35201 SO- DI MM " A sMe R5250 5572;’1 sMe R522%?< ';502‘<81 Battery Charger
2 .
U1800 wgz&% :I’/:ls\év (Wite: UxJAOQOF?ead' oxAL) 14900 #12{'70 :I/Flsw w4900 1/Jew§ iew 15L6258 - U7000
> : : IR it
( MASTER) 62, , 402 ( MASTER) 62 , , 402 ( MASTER) itz , , ho2"" (Wite: 0x12 Read: 0x13)
23 B SMBUS PoH Gk — _SMBUS PCH OLK 282 45 45 3 s SMBUS SMC 0 SO SCL —  SMBUS SMC 0 SO S o 45 45 5 SMBUS SMC BSA SCL — SMBUS SMC BSA SCL — _SMBUS SMC BSA SCL o a5 43
18 oA DSE=TRGE = B B =t s & =t s = 884" D
29 27 % 17 SMBUS _PCH DATA — _SMBUS PCH DATA 48277 45 45 3 s SMBUS SMC 0 SO SDA — SMBUS SMC 0 SQ SDA 65 15 45 ¢ SMBUS SMC BSA SDA — _SMBUS SMC BSA SDA — _SMBUS SMC BSA SDA o a5 43
B Y e oeemE = e % = e & =t e = AN
J L J J L
T29 Tenp
VRef DACs SO DI W " B" EMC1414- A: U5520 Battery
3300 J3100 (Wite: 0x98 Read: 0x99) 16955
(Wite: 0x98 Read: 0x99) (Wite: 0xAs Read: OxAS) —  SVBUS SMC 0 SO saL w, ||| Battery (See Tabl e)
%% SMBUS PCH OLK — —  SMBUS PCH ALK ez —  SMBUS SMC 0 SO SDA 8, Battery Manager - (Wite: 0x16 Read: Ox17) SMBUS SMC BSA SCL o a5 an
17 62 48 - - g o — 45”8 [51 Battery LED Driver - (Wite: 0x36 Read: 0x37) = 83%84"%s
47 23 18 SMBUS PCH DATA = — SMBUS PCH DATA z’g’ §§ i L Battery Tenp - (Wite: 0x90 Read: 0x91) SMBUS SMC BSA SDA §595,48,
& &
J L L
- ——
Mar gi n Control LED BACKLI GHT X19
w701 " " .
1
_ U330 (WRITE: OxBB READ: 0X59) _ SMC " Managenent" SMBus Connecti ons
(Wite: 0x30 Read: 0x31) (Wite: 0x90 Read: 0x91)
%% 18 sMBUS PoH aLK = — smsraiax FLER — SMBUS SMC 0 SO SCL taly 4833 32 91 30 28,29 35 5.7 3 PGV S3
81 81 -
7 % 12 SMBUS PCH DATA — —  sveus poi oama $EY = SMBUS SMC 0 S0 2P &
3 = = Ba i = §5%% [s1
1 L R5290* 'R5291
sme 4. 7K§ 4 7K
50
u4900 1/ 16W J/ 16w
M ke : :
y (MASTER) Yass, [ ], et
U6800 SMBUS SMC MGMI_SCL 5438 SMBUS SMC MGMI_SCL
XDP Connect or s (Wite: Ox72 Read: 0x73) o a8 s VAKE_BASE=TRUE C
: SMBUS SMC MGMI_SDA 21 78 SMBUS SMC MGMI_SDA
J2600 & J2650 = SMBUS PoH CLK £ SMC "A" SMBus Connecti ons srae e :“ms,msgﬂu
(MASTER) __ SMBUS PCH DATA %é % ﬁ NOTE: SMC RMT bus remains powered and may be active in S3 state J
gqf§f SMBUS POl K = . - o 0 g g PPAVE S3
20 27 53 14 SMBUS PCH DATA —
BRBR =
SATA _Redri ver 1 1
) = SMC R5271E R5271 Tr ackpad
4510 14900 ow 35800
(Wite: OxB6 Read: OxB7) VEE ?/Flf‘év )
( MASTER) 402 , 2402 (Wite: 0x90 Read: 0x91)
— SMBUS PCH CLK €87
= B 40 45 33, SMBUS SMC A S3 QL — SMBUS SMC A S3 sCL — SMBUS SMC A S3 SCL 25,20
=—SMBUS PCH DATA g8 SMBUS_SMC A _S3_SDA — Wsr\_/aE BAS;§E_§TM: A_S3_SDA — A DA pa|
el 28 31 a2 48 45 32 8 — — SMBUS SMC A S3 SDA &3 H
81 84 55 54 —_— = — 45 48 (54 p—
. T , T29 |1 2C Connecti ons
ALS
62_61 57 54 52 51 50 49 48
13402 defdifodplofedel] —PPOV2 S0
(Wite: 0x72 Read: 0x73) 4 M crocontrol l er abstracts
actual CDR(s) in plug.
— SMBUS SMC A 53 SAL FENR R5230"| |'R5231
4. 7K 4. 7K
—  SMBUS SVC A S3 SDA LA T29 IC e S T29 Pl ug uC
. 3600 w;z %25‘9 39400
( MASTER) 2 (Wite: OxAO Read: OxAl)
PCH " SM.i nk 0" Connecti ons Digital SMS 0 75 40 50 __12C T29_SDA — | 2C T29 SDA B
— — 83
LI S331DLH  U5920 83 75 48 34 IZCBISZQ SCL — 12C T29 SCL §§
i . . MAKE_E E=TRUE —
235%2530flgzﬂgjﬁgzigj?gzszgﬂgsPP3v3 S0 (Wite: 0x30 Read: 0x31) | . 8
TR ABER — SMBUS SMC A S3 SCL gat ), SDRVI 2C: MCU SDRVI 2C:. MCU
R5210%| |'R5211 — SMBUS SMC A S3 SDA o R52340l 10R5235
] = §5%% [sa
r-
Cougar - Poi nt 5. 2K 8. 2K . 1/2@%\/‘7 E%/QZOW
u1800 :ﬂ/zls\év :I’/:lE\év 201, 5201
MASTER 4 2 . .
( ) 22f 2402 For Conpliance Testing
6116 SML_PCH 0 CLK SDR\/I 2C SB -
S PO 0 DATA R5236 0 DPSDRVA_SCL bP Re-driver
o110 SMPCH O I =TRUE w9310
| " opn H SDR\/I 2C. SB (Wite: 0x94 Read: 0x95) _—
SMC "B" SMBus Connections R5237 0 2 15 o | 2C_DPSDRVA_SDA |
LR2237 0 14y VI RE ILg0W  WAKE BASE=TROE
A 2 — | 2C DPSDRVA SCL
5Tt 1y PPV SO0 = i
" : " . TR RARER — | 2C DPSDRVA SDA 1
PCH "SM.i nk 1" Connecti ons I .
1 1
5T 1% PPAVS SO sMe ool LRt CPU Tenp
52200 30 9726'%a"39%27 So " 5% 5%
FEABYR 14900 1/ 10w 716w EMC1414-A: U570
NO STUFF NO STUFF ( MASTER) Yk, L0 (Wite: 0x98 Read: 0x99)
Cougar - Poi nt R5220'| |'R5221 o1 51 40 45 SMBUS SMC B SO SCL ** L% SVMBUS SMC B SO SCL — SMBUS SMC B SO SCL 15 a0 st
8.2K 8 2K R5223 = VAKE_BASE-TRUE = &
u1800 118w Thew 9 a4 51 48 a5 SMBUS SMC B SO SDA o121 %8 SMBUS SMC B SO SDA — SMBUS SMC B SO SDA 45 48|51 A
. MF-LF MF- LF — = — 82
(Wite: 0x88 Read: 0x89) 402 , 5402 :,/Flf‘é‘/ ) VAKE_BASESTRUE L SYNC MASTER=K91 M.B SYNC DATE=05/ 26/ 201d
w0z e i
SM. PCH 1 OLK s > .
o AKEPASESTRE VVV SMBus Connecti ons
SML_PCH 1 DATA
o0 AR BASESTRE A D
| R6222 Appl e Inc.
5% )
1/ Tew
: : ity
SMLink 1 is slave port to 02 NOTI CE OF PROPRI ETARY PROPERTY:
access PCH & CPU via PEC. THE L NFORMATL ON_CONTAI NED HEDEIngIDSTTHE e
THE PCBESSCR AGREES TO THE FOLLOW NG
| TO MAI NTAIN THI S DOCUMVENT | N CONFI DENCE 52 OF 109
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PBUS Vol t age Sense Enable & Filter CPU VCore Load Side Current Sense / Filter
I MVPI SNS_ENGs, 5 51 50 a0 48 46 42 53 15 PP3V3 SO I MVPI SNS_ENG
300 PLACE_NEAR=R7510. 4: 5MM R534§3‘§g’§g’§;’§gag:} & F'LACE NEAR‘U5340 5:3wm
NTSOT-:LQ%:?CZ 85 69 68 CPU MVP I SNS1 P 1 A 2'& }UF
N- CHANNEL
6 __PBUSVSENS EN L PSS BN INggII %Né& ENG 402
e R5302! PLACE_NEAR=R7520. 3: 5MVI R R5342 U5340 = | MVPI SNS_ENG D
rrmmPMSP ss RL ol { o] ;’51%'( 5 69 00 [Ty CPU M/P_I SNS2 P 1 slorume isns p 5 A% o cpume 1smr e ) CPA2333 R5 34 P-ACE_NEAR=U4900. MLL: 5MM
Enabl es PBUS VSense | \Q__.t b, Max VQut: 3.3V at 19.77V Input ook, o 4o Laly & e s B3R SVE CPU | SENSE
divi der when in SO. 0402 0402 e
1 3 PBUS SO_VSENSE | WPl SNS_ENG | MVPI SNS_ENG 2l Vs %/{:1 W PLACE NEAR=UAS00. ML1: 5MVI
= ] PLACE_NEAR=R7510. 3: 5MM R5348 R5343 ey EobF 15341
o R§73913K 05 o0 [Ty CPULM/P_ I SNS1 N 482K cpump 1 sns N 1% 2K ] cpuwe RN ° f— 20022UF
5 o : %k 0. 1% 0. 1% 2 % é”
PPBUS G3H 3 HLABWS  PLACE_NEAR=U4900. L8: 5MM v VR 1 I MVPI SNS_ENG | 3§
774 ea s 0w T e " \Q-_‘t ab5,( RTHEVENIN = 4573 Chns | MVPI SNS_ENG 0402 04b2 | MPISNS | En | WL GND_SMC_AVSS & 15 0 s
P GANNEL SMC_PBUS_VSENSE s ¢ R5349 &E3ua:| |'R5344 @%ﬁé ;
R5301! PLACE_NEAR=U4400. L8: 5MV PLACE NEAR=UA900. L8: SNM a5 6o ceu e 1 snsz N ik A2K A70PE 715K p 1 2 Gai n: 161. 765x
100K R5304Y |1 = L8 J. Yo %\“g & TUEF % "SI GNAL_ MODEL=EMPTY .
Hp 5.49K P30 5 & 2 ) W vae Sout? 325V at s4.4a —
- TR T 0%, 0402 4 2 470PF 2 X : a
4022 HELEE zé’sg Sense R is R7510 & R7520 1|2
PBUSVSENS EN L_DI V 4023 Sense R is 0.75nChm = Il SI GNAL_MODEL=EMPTY
10%
L_{ G\ND SMC AVSS .5 4 49 0 EDP: 53A TDP : 36A S
(Effective Sense Ris 375mChm o

due to averagi ng of the 2 cores)

G-X/1 G VCore Load Side Current Sense / Filter

NT 31%38cz I MVPI SNS_ENG C
CRI TI CAL
SOT-963 | MVPI SNS_ENG
N- CHANNEL 6 DOl NVSENS EN L R53572 us340 | MVPI SNS_ENG
P35 CPA2333 PLACE_NEAR=U4900. ML3: 5MV
. o o0 3 s p AWK L cpump ISIMGRP s, oFN R5351
o RS5312 £ 801 U WP I SIVG 1 auT 1%k 3% SMC_GEX_| SENSE 15 10
o o 45 [y SMC_BC_ACOK 2| o] 15 I MVPI SNS_ENG ol_ i3 PLACE_NEAR=U4900. ML3: 5MM
g s MRS Max Vout: 3.3V at 19. 77V | nput R%zg 3 MDY |1 C5351
nabl es DC-In VSense 4025 a2 402 1 200 2UF
di vi der when AC pr esIm. 3 DG N S5 VSENSE 85 69 _ 3 1 VY CPUI MVP_1 SUMG R N | MVPI SNSfENG 2 xgg’
= 1716 4
= I ENG
R5313! olfb2 ME&E GND_SMC_AVSS s 46 4 50
s ol 27.4K NOSTUFF | MVPI SNS|ENG , 715K, .
s PPDCLN G3H Hs LIPS PLACE NEAR=U4900. N9: 5MM Sense R is R7550 5354 1| |'R5354 - VY SrinaL vooeL—eveTy OB NI 161, 765X |
B t 202, RTHEVENIN = 4573 Chns Sense R is 0.75mohm  “35ope 715K M R - Scale: 8 24A /] V
P CHANREL SMC _DCI N_VSENSE oo s EDP: 26A  TDP: 21.5A — M- g{ggm 4rePr 402 Max Vout: 3.3V at 27.2A
1 . 402 2
R5311 PLACE_NEAR=U4900. N9: SMM PLACE_NEAR=U4900. No: 5MM 1 SI GNAL_MODEL=EMPTY
100K R5314 G
g\/ 5.14%& - 200 2UF = 402
WS T2
PDCI NVSENS_EN L_DI V ab, 385
Ll O\ND SMC AVSS s 4o w0 w0

CPU 1.05V VCClI O Current Sense / Filter
CPU Vcore Voltage Sense / Filter

S ¢ PP3VE SO
X320 RE320 R ]
SM
112075 _PPVOORE_SO_CPU 1562 cPuvseEnsE IN_ %3 | SMC CPU VSENSE e o 1 C5360
. - L LU
PLACE_NEAR=R7510.2:5 MM M:llg}é\/ . &A%EZ(N)EAR:UMJOO. N10: 5wV V+ _; %90/ PLACE_NEAR=U4900. L12: 5MM
40 __2 2UF PLACE_NEAR=R7640. 4: 5MV U5360 SEsM R5361 —
PLACE_NEAR=U4900. NLO: 5MA |2 xg v oo CPWVCC 080_CS N s|in N0 opr|e | cpuvcaioraur I A2 g SMC_CPUVCCI O I SENSE ory s
4 CRI TI CAL 1 11/W PLACE_NEAR=U4900. L12: 5MM
GND_SMC_AVSS s 45 10 50 os 70 [y CPUVCCI OB0_CS P 4w+ (200V/ V) rer| L U éﬁ&‘zgé
p— /(Y
G\ND 2 6.3V
485
Sense R is R7640, 1nthm ° .
EDP:. 17.5A  TDP ' 13.1A | Gai n: 200x L GND_SMC AVSS 4 e 0 20
G-X/1 G Vcore Voltage Sense / Filter 1 Scale: 5A/ V
= Max VQut: 3.3V at 16.5A
XV\BS§3O 35933@)
PPVCORE_S0_AXG 1 2 __GEXVSENSE_I N y SMC_GFX_VSENSE 45 a6 A
wisizas AR , SMC_GEX_VSENSE ey - -
PLAC@NEAR:R?SSO. 2:5 W M:llg}é’ PLACE_NEAR=U4900. N12: 5MV FSYNC MASTERZLI DA KOOI SYNC DATEZ10/ 22/ 2010
40, __1 C523‘2%9 Vol t age & Load Side Current Sensing
= Qoo :
PLACE_NEAR=U4900. N12: 5MV 2 Z‘(gg’ d} Ap | | DPVITRG NOVEER DE
pl e Inc.
GND_SMC_AVSS s 40 4 50 S

NOTI CE OF PROPRI ETARY PROPERTY:

THEH V\FCRI\IA | ON_CONTAI NED HERELN IS IHE
| ETARY PROPERTY OF APPL OC)\/PUT I NC.
THE F‘CEESSCR AGREES TO THE FOLLOW NG
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Il NOT TO REPRODUCE OR COPY I T
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COMPUTI NG Hi gh Side Current Sense / Filter OTHER Hi gh Side Current Sense / Filter
7162 6157 54 52 51 50 19 0
Al gy PRS0 AT 12 PPBVE SO
ioTa2 a0 g ge g 2 08 g

C5401
0. 1UF , C5411
10% 0. 1UF
1o L S

) X5R- CERM -1 10v

v 0201 | 2 &

PPBUS S5 HS COVPUTI NG | SNS
69 68 67 65 7 (COT} PLACE NEAR=U4900. N8: 5MM o 7 T} PPBUS S5 HS OTHER | SNS * PLACE_NEAR=U4900. L7: 5M\
2|4 Us400 "R5403 Us410 _—
O°4f, e LS| HS_COVPUTI NGy AT 6 HS CQVPUTI NG 1 QUT L AR, SMC CPU HI I SENSE R5410 12 1sns 15 orrer INA213 DTy
[V ™ scro . OUT SE_goymy 45 4 R561](_)9 _HS_ N sl e e HS OTHER | QUT 14 23K, SMC OTHER H | SENSE gy, 15 40
Lﬁg"g’ CRI Tl CAL ) S PLACE_NEAR=U4900. N8: 5MM 0.5% CRI TI CAL 19 PLACE_NEAR=U4900. L7: 5MM
Rg 2 4l (50V/V)  REF|L Gai n: 50x NE-LF , C5403 L 2 N Gai n: 50x waew 413 ’
402 0. 22UF A IN+ (50V/V) REF : ME-LF , C5413
CRITICAL | ss | SNS_HS_COMPUTI NG_P scale: 4A ] V 192 0612-3 17 SN B OTPER P 402 0. 22UF
49,40 36 8 76 PPBUS G3H G\D o e “ — R - Scale: 2A/ V —— 26%
7406168 §o° (D> o Max VQut: 3.3V at 13.2A 2 85 77 64 63 50 49 40 35 5 7 6 (Ty—PPBUS_G3H ?D Max VOut: 3.3V at 6. 6A 2 %R
EDP: 15.5A TDP :11. 1A
5.5 b GND_SMC AVSS 4s 45 49 50 EDP: 10.0A  TDP :5.2A b GND SMC AvsS

—
DC-IN (AMON) Current Sense Filter
CHARGER BMON Hi gh Si de (BATTERY DI SCHAEGE) Current Sense, MJUX & Filter PLACE. NEALE14900. K10: SMAM
4. 53K
48 53 52 31 30 26 2 15,07 o _PPBVE S3 o [D—CHR AN . . SME DOLN | SENSE oD * “0
73772 55 54 1/110/;W PLACE_NEAR=U4900. K10: 5MM
. 1 1
BNON ENG | BVON ENG Sense R is R7020, 20mChm ' |1 $5431 B
) i 1 C5420 C5421 i T 2%,
Sense R is R7050, 10nthm —— 0, 1uF 0. 1uF —— BNVON ENG -
or ¥rea S By . 05421 °
Char gerF{L%%gijNgAiRg_%OSD‘ - 5}5'\:2212 SeaM o NC7SB3157P6XG L_GND SMC AVSS s 46 49 50
os o1 [TR>_CHGR CSOR P s|in sci6 . ouT | BVON | NA OUT 1Bl S0 sEle SMC BMON MUX_SEL am s DC- 1 n AMON
. BMEN: ENG I SL6259 Gai n: 20x
v ot D SORN HIN sovryy  FEREE 2| e vod s PLACE NEAR-S900. N 51 Scale: 2.5A/ V
Battery side G\D I NA Sol ution ‘3%4323 : Max VQut: 3.3V at 8. 25A
NOTE: Monitoring current from ) @.l n: 5OX > BO A4 BMN AMX OUT 2 i 2 w—mﬁw@““
battery to PBUS (battery discharge) Scale: 2A/ V VER 1 BVON: ENG %/F?En‘é" , C5422
across R7050 Max VQut: 3.3V at 6.6A evon e, R5423 402 1 ?6‘,/922LF _—
L B 450 100K T, :c%EMXSR
o I CHER BMON AP A i 16w
5 h PLACH NEAR=US421. 1:5MJ 8% 2402 L_GND SMC AVSS 45 46 49 s0
rom charger For engi neering, stuff BMON_ENG Nﬁ;);F
For production, stuff BMON_PRCD
I NA (Engi neering) Solution Char ger BMON (Production) Sol ution
Gai n: 50x | SL6259 Gai n: 36x
Scale: 2A/ V Scale: 2.78A/ V
Max VOut: 3.3V at 6.6A Max VOut: 3.3V at 9.167A A

ISYNC MASTER=L| NDA _K90I SYNC DATE=10/ 22/ 201d
Hi gh Side Current Sensing

TR RN we: |
d} Appl e Inc. Img.m_lﬂ
<)

NOTI CE OF PROPRI ETARY PROPERTY:
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CPU Proximty/ CPU Di e/5V-3.3V Proximty

71 62 61 57 54 52 51 50 49 48
23 22 20118 18 17 16 12

8716
427417407377 36733 29 27 36
85 77 75 74 73 73

= >

Detect CPU Die Tenperature

R5510
PP3V3_SO LANA 2 PP3V3 SO_CPUTHVENS R .
5% M N-RECKW DTH=0. 5 mm
1I6W  VOLTAGES3. 3V m + C5510
oz 0. 1uF 1 1
402 1 205 R5511 R5512
2 v, 10K 10K
U5510 402 118w Thew
EMC1413 = Yabs 02"
TEN = 2 2
CPU THERMD P 2| pp1 THERM/ Al 7 CPUTHVBNS THM L
SI GNAL_MODEL=EMPTY
C5511 * 3| o ORI THCAL el 8 cpuTHVENS ALerT L
PLACE_NEAR=US510. 2: 5 0. 0022uF
PLACE_NEAR=US510. 3: Smm g%—l’ 4| op2/ D3 svpaTAl_® SMBUS SMC B SO _SDA LB 45 48 84
CERM 2
a0z 5 10
DN2/ DP3 MCLK SMBUS SMC B SO SCL 45 48 84
CPU_THERMD N . GND  THRM PAD <>

= D

8s CPUTHVENS D2 P

3 SI GNAL_ MODEL=EMPTY
C5512 ¢
@510 1 0.0022uF ——
PLACE_NEAR=U5510. 4: 5nm 1
BC846BMXXH AR : 50V
peiziiags PLACE_NEAR=US510. 5: 5mm e 2
ss CPUTHVENS D2 N
Detect DDR/5V/ 3.3V Proxinity Tenperature
Pmm s = = e e - - - - - - - - - q
, Placenment note:
Pl ace 6510 next to DDR/ 5V/ 3.3V supply on TOP side
L T T . T T T |
R5520
Lo g °_PP3V3 SO IAAA 2 PP3V3 SO T20THVENS R .
16%32"0 %08, 365201 Bo o ™ N_LT NE_W DTFE0. 25 m
wiow Vs s + C5520
a0z - %i'F Re521*
o
U5520 402 1/ 16w
EMC1412- A — V6%
TQFN 2
as T29THVENS D2 P 2|oP THERM:/ ADDRl_4 T29THVENS THM L
- 3
3 SI GNAL_MODEL=EMPTY pN  CRITI CAIZLEFZT* 6 T20THVENS ALERT L
C5522 1 7
6520 0.0022uF —— 5 SMDAT 4
PLACE_NEAR=U5520. 2: 5nm T SMCLK
B@‘;S%“g";’_";' PLACE_NEAR=US520. 3: 5mm cor 2 CHRM
) 202 GNDPAD
85 T29THVENS D2 N 0 o

Det ect

- oo - -
, Pl acenent note:

'
Pl ace 520 on BOTTOM side close to finstack
[ . D

Fin Stack Tenperature

84 48 45 32 6 SMBUS SMC O SO SDA

e |

84 48 45 32 6 SMBUS SMC 0 SO SCL

e - e - oo oo
IPI acenent note:

Pl ace U5520 between PCH and T29 on TOP side
[— - - L. - - - I

Wite Address:
Read Address:

0x98
0x99

'R5522
10K

5%
1/ 16W

, 402

6 11

e e e e e e oo
IPI acenment note:
Pl ace U5510 under CPU
ool S

Wite Address:
Read Address:

0x98
0x99

85 51 34 Py, T29 THERMD P

T29 D e

—85 51 3¢ 129 THERMD P

Detect T29 Di e Tenperature

MAKE_BASE=TRUE

PLACE_NEAR=U3600. B1: 2nm
2 5729 THERMD N

1

NOSTUFF,
R5523

PLACE_S| DE=BOTTOM ‘%
- 1/ 10w

M- LF
603 5

Use GND pin Bl on U3600 for N Ing_

20
EN

SYNC _DATE=10/ 22/ 201d

ISYNC MASTER=LI| NDA_K90I

Ther mal

Sensors

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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72 70 68 65 54 a7 42 227 ¢ PPOV_SO

77 %
23732%%0%10°1°1,°1:°%,8 7% PP3V3 SO
6752701087 3e 5080 21 3

77 75 74 73 72

CRI TI CAL
1 J5601
%232 78171- 0004
M RT- SM
1/12?//\'} % NC_SO
R5665 Ve 2
47K 45|55V DC
s SMC_FAN 0 TACH LAAA s FAN RT_TACH 2l S| TACH
%,Ef/é’w 2o | MoToR CONTROL
S LF 4
402 O | a\D
'\C 6 C)
R5661 1
100K 51850521
17180 bl 5660
Ve L o "“:I SSMBK15FV L
2 E3 SOD- VESM: HF
ol T3Te . FAN RT PWM

s SMC_FAN 0 _CTL

SYNC _DATE=07/ 20/ 200!

SYNC MASTER=K24 M._B
Img e
Fan

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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= = T T T T T T T T T T T — e — e — s — - — - — = —— = - - === — === q
| PSOC USB CONTROLLER | [C |PINNAVE| CURRENT | RS\ | V.S | Pover CHINAFTX
. ! Keyb d Co
TMP102 v+ 10UA 2.55 KOHM| 0. 0255 V | 0. 255E-6 W| ey oar nn eCt or
I - USB | NTERFACES TO M.B I 30UA 0 200> vl 16 25E. 6 W
I - SPI HOST TO 22 I : :
| - TRACKPAD Pl CK BUTTONS | 3v3 LDO VDD 60MA (MAX) | 10 OHM [0.6 v 36E-3 W
| - KEYBOARD SCANNER | VOUT |60MA (MAX) 0.2 OHM [0.012 V| 0.72E-3 W 125453 40 7 PP3V3_S4 NCx 2
| BASSLUB701. 45 50: 11 | PSOC VDD 8MA (TYP) [1.5 OHM | 0.012 V 96E-6 W @ o e 2oy g, PPIVAZ GBH ]
I 72 sass s 7 _PP3V3_S4 R3704 pYEpsg=wg7o1. 8BGO 40 50 1t 14MA ( MAX) 0.021 V| 294E-6 W, ~4°
2 . 1 PP3 S3 PSOC BYPASS=U5701. 49: 50° mm _ | o) D
: L = : 18V BOOSTER VIN AMA (MAX) [4.7 OHM | 0.0188 V| 75.2E-6 W o \WB_KBDL 24 O
A LK : I . KBD2 27
| Wlpy VATARSS SV 15704 [1C5705 |1 C5706 , =« 5_KBOZ o
. —L I00PF ~ —-0-1UF 4 7UF © KDt 2o
: R5703 2 2w 2 33K cerm 2 Sen’ : e W5 KBD5 24] o
| 220K 565 203 503 ! o 5
| 225 | o s \\5_KBD6 EEDS
| i I | =« \i5_KBD? ZDY
= o s \\5_KBD8 21
I w0 15 o SMC_PVE_S4_ WAKE L = WS KBD?23 . | Ve KBbo 50
| s _PILCKB L W5_KBD22 653 | o W5_KBD10 I DY
| » _BUTTON DI SABLE WS_KBD21 ., | R5714 e KBDLs o
| v v Z2_HOST_I NN WE_KBD20 . .. , 70 . 5 KBDI2 [E DY
| » W5 _LEFT_SHI FT_KEY WS KBDIO ., | » WB_KBDI5 C 1 2 WG KBD13 o
| » WS LEFT_OPTI ON KEY WS KBDI8 | %F’ll /“Eu \g‘ & KBDL4 T g -
| | o5 < W5 _KBD15_CAP 2D
| HEEEEEEHEEEEEE | < W5_KBD16_NUM EEDS
[ASE=KC AT ASEY) O < NO O
| RONDROKONT § NSO I RSZAS | == ﬁ ﬁEB}; o
| s _WS_CONTROL_KEY 1p2 3000000 aoacooa p2_2/42 W KBDI7 653 | ss W5 _KBDI16N 1 2 o WS_KBD19 1q °
| v+ Z2_KEY_ACT L ip21 CRI TI CAL P2-0[4_ W5 KBDI6N . | Vo =« WS KBD20 E Y
, Nox_dPa"7 oM T pa_6[o KBDL5_C -, , M - . B KBD21 {2
| » PSOC VBUS_EN 4pP4_5 uUs701 P4_4[39 WS KBD14 o s | ::: W KBD22 = nel
| s s _Z2_DEBUGS 4P4_3 CY8C24794 Pa_2,%8 Wb KBDIS .. | R5710 ... ws KeD23 42
= Z2 RESET P4_1 e Pa_off7__ V& KBOLZ .. SMC ONGEE L o 14K - W5 KBD_ONCEF L EI
! oo _PSOC M SO 1p3”7 (SYM VER?) P3 6[c W6 KBDI1 .., ! o A ] 1o
: ss PSOC E CS L 4P3_5 33752983 P3_41%° W6 KBDLO s : C5710 1| Ry WS LEFT_SHI FT_KBD 42
: = 0 BSOC M 4P3_3 Pg_ 231 VB KBD® . : 0. 1UF 402 -+ W6 _LEFT_OPTI ON_KBD EDY C
! w o ESOC SCLK P31 P3_0%8 W6 KBDB ... ! o -+ 6 CONTROL_KBD 1°
| s 6 Z2_M SO 1p5_7 P5_6[32 KBD?7 o5 | =5 e ©
6 22 CS L 12p5 5 P5 4|31 W5 KBD1 o 53 PLACENENT NOTE=NEAR J5713 €1 —
I s _ _413 WS KBDL I g L
| ¢ Z2_NMOSI 14p5_3 P5_2[0 W6 KBD2 .. | = NOO)
| oo Z2_SCLK Up5_1 ~o o q ~oo N T O P5_0}2° KB 6 52 | FF14- 30;%31“/'13- B- 3H
THRML
: feaalssSERETEEE PADfﬂ__L : J5713
TTETR @ B[S AT TS BT AT ®
| B EEEEEENEEEEEE il |
| TP_PSOC SCL WS KBD4 o5 | 518S0637
| TP _PSOC SDA W5_KBD5 6 53 |
| + _NC PSOC P1_3 = WE_KBD6 |
| o« _TP_I SSP_SCLK_P1_1 TP_I SSP_SDATA_P1_0 . |
| I SSP SCLK/ | 2C SCL | SSP SDATA/ | 2C SDA | - |
| R5701 2 aKN .. | SMC Manual Reset & |Isol ation
. _USB TPAD P B TPAD R P TP P7 7 i . ) ) .
: w2 US 1’\/5\0/4\/2 = US] : Left shift, option & control keys conbined with power button cause SMC RESET# assertion.
| b’;ég‘é’ p-(2E23V/3_53_12500) | Keys ANDed with PSOC power to isolate when PSOC is not powered.
: R5,02 L Re2 L8 LRt | 5 52 40 7 46,05 s3serg g _PP3VA2_G3H
| a0 22 _USB_TPAD N LAAN, 25 USB TPAD R N T, 5% T, 19% . 20%,
% el o | E !
I Vet I 72 50 535 7 PP3V3_S4 CRI TI CAL 1 8517UEF>0
| BYPASS=US701. 22,105 | VDD p— ¥
L PASS2UETL. 22 19: 19%
= vPRs8=[BY01. 22: 10: L%
: oz m | U5750 ? 35 cem B
______________________________________________________ SLGAAPOO6
wo WS LEFT_SHI FT_KBD 2ina oM
TPD)
N a2 Y~ aras | W LEFT SHET kEY .,
TPAD Buttons D sabl e O
LI_\OUTBB WS_LEFT_CPTI ON KEY .,
» BUTTON DI SABLE wo WB LEFT_OPTI ON_KBD shne | )
'\%701 PLACE THESE COMPONENTS CLOSE TO J5800 oo BEY
SSMBKI5FV  pls  THI'S ASSUMES THERE' S A PP3V42_G3H PULL UP ON MLB - - SMC TPAD RST L
SOD- VESM HF — = = = D 6
5 RS
[ SSMBK15FV 3
" THE TPAD BUTTONS W LL BE DI SABLE L SCD- VESM HE |
1[c% st WHEN THE LID |'S CLOSED
SMC LI D LID OPEN => SMC_LID_LC ~ 3.42V
oo L LID CLOSE => SMC LID LC < 0. 50V 1 C5755
= CRI Tl CAL 1
0. 1UF
Mg T, 1%
Us755 ? iy o=
SLAAPO15V
2|IN AL TOFN
ot R5720
3N A2 Lr\ouLA* 4 SMC_TPAD_RST L0,
TPD)
%
s s MB_CONTROL_KBD 7)iNAs B2 1:;;‘&” A
olin Br b out Bl 8 W5 CONTROL KEY - ISYI\C VASTER=LI NDA K9O0I SYNC DATE:O77 12, 2010
T T VELLSPRI NG 1
oo B
n o
d} Appl e I nc. D
°
1 NOTI CE OF PROPRI ETARY PROPERTY:
- THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 57 OF 109
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 53 O: 86
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CRI_TI CAL
85 T
3. 3UH- 870MA I R5§06 ppP18V5_S5 o s CRI TI CAL
CONFRIM | F THI'S CAN BE CONNECTED TO S3!'! PP5V S3_P18V5S5 1YY Y L2 P18V5S5 SW 1 2 PP18V5 S5 R 1 NECRW DiHO! J5800
R5805 VLF3010AT- SM HE a : — : 50 AGE=T8. 5V 55560- 0228
7266 7 _PPSV_S5 ) VAl TAGESsY SW TCA_NODE=TRUE' BO520WBXG VOLTAGE=T8. 5V R 725346 7 _PP3V3_S4 M ST- SM PP18V5_S5 o sa
2 1 PP5V_S3 P18V585 VI N 1R5812 402 N N
178w PR heEk W BH N C5389}3§ A i we Z2_CS L 4 88 3 Z2_KEY ACT L s
M5k 59T ew « o _Z2_DEBUG3 615 o8 Z2_RESET s 53
ViN R 2| MR o o _Z2_NOG ol 5 ol PSCC E CS L .=
C5819 s Z2_M SO 10 9 Pl CKB_L o 5
1 Tlﬁjg681%§5 FBl 4 P18V5S5_FB 15%"’: — s Z2_SCLK 12 gg 11 PSOC M SO .o
N 2 .6 _Z2_BOOST_EN 14 13 PSOC _MOSI 6
NCx2{Po CTRLLS Z2_BOOST EN & s 17RP8%3 603 F S TZ2 hOST ININ 16 gg 15 PSOC_SCLK o
58161 |1 5817 RmeA | . 1.5 P3V3_S3_TPAD 18| o |7 SMBUS SMC A_S3_SDA; s 45 45 55 as
0. 1TUF - L 22UF R5811 oW we Z2 CLKIN 20[ 5 o] SMBUS _SMC A _S3_SCL s 3 as as 55 as
W’y T, 1w M B 8 100K 2402 2 2
X7TR- cAEEuéA BB PAD & lllﬁ‘é’ O O
o ~| o© 2402 ﬂg%l(f': —
48 33 32 31 30 26 24 18 07 5 _PP3V3_S3
159,51 & VT 4w 516S0689 L
= ; tl AEEK \I\éDTH:
Keyboard Backlight Driver & Detection
72 70 68 65 52 47 42 227 5 _PPBV_S0O CRI TI CAL
Keyboar d Backl i ght Connect or
BYPASS=U5850. 1: 2: 2 MV L5850
71 _62 61 57 52 51 50 _49 48 1OUH 0 58A- 0. 350_"\/' ml TI (:AL
Al el alag £ PPSV3 SO : 2 KBDLED SW JEs
KB BL 1098AS- SM 25 FF18- 4A- R11AD- B- 3H
R5853*| 5850 : TCH NobE= = RS
47%§ 11%!7: — o N s SMC KDBLED PRESENT L 15| J5815 pin 1 is grounded
k&igg” LoV, 5 2[| on keyboard backlight flex
2 4021 CRI.TI CAL 1D
sery—SMC_SYS KBDLED | 6lcTRL LED : [1Ds
T ) : KB_BL KB_BL
o detect Keyboard backlight, SMC will 1R5854 L
tristate and read SMC_SYS_KBDLED: A lLJ%%gg) 1850691
If LOW keyboard backlight present %’:’iﬁgv DFN 5
If H GH keyboard backlight not present 402
R5853 al ways stuffed, R5854 only NO STUFF CAP|
grounded when KB BL flex connected. R5852! THRML
10K GND AD
1/ 180 N ~
M- LF
402,
(SMC_KBDI ED PRESENT 1)

K6 NOTES :

C5850 HAS BYPASS PROPERTY,

BOOSTER +18. 5VDC FOR SENSORS

BOOSTER DESI GN CONSI DERATI ON:
- POWER CONSUMPTI ON

- DROCP LI NE REGULATI ON

- RIPPLE TO MEET ERS

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

| PD FI ex Connect or

SHOULD BE ADDED | NCASE THI S PAGE | S SYNC ED FROM T27

ISYI\C IVASTER=LI1 NDA K9OI SYNC DATE=07/ 12/ 2010
VEL L SPRI NG 2

d} Appl e I nc.
®

e

NOTI CE OF PROPRI ETARY PROPERTY:

THEH V\FCRI\IA | ON_CONTAI NED HERELN IS IHE
| ETARY PROPERTY OF APPL OC)\/PUT
THE F‘CEESSCR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

I NC.
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BYPASS=U5920. 14: 13: 8 nm

603
BYPASS=U5920. 14: 13: 8 nm

46 45 (OOT}—SMB LNT L

+ C5922 b E
— 0. 1UF

10%
16V
X5R
402

CRI Tl CAL

VDD VDD_T O
NCX21}e  U5920

PLACE_SI DE=TOP

SMB | 2C SEL

3
R5924* NCX=-" || s331DLH
1055 10 LGA csl
:\Eew 15 RESERVED
402 2 e
sDo

11 1| NT1 SDA/ SDI / S

SMS_ADDR SELECT
12C SMC SM5 SDA R

9 |I NT2 SCL/ spC

12C SMC SM5 SCL R

PLACEMENT_NOTE=See schematic for orientation.

~ GND—

of af of o
] |

Desired orientation when placed on top-side:

o
L

+Z (up)

Circle indicates pin 1 location when placed

in correct orientation

33850687

Front of system

6 32 45 48 54 84

SMS_ADDR_SELECT=0 Addr: 0x30(W )/ 0x31(Rd)
SMS_ADDR_SELECT=1 Addr: 0x32(W )/ 0x33(Rd)

NOTE: SDA and SCL have internal pull-ups to VDD_IO

6 32 45 48 54 84

ISYNC MASTER=LI| NDA_K90I

SYNC _DATE=07/08/201d

Di gital Accel eroneter

d} Appl e I nc.
®

BT RE OV

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

il
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30 26 24 23 22 20 19 17 8 7 6 PP3V3 S5

'R6101 C6100

3. 3K

5%

1/ 16W

M- LF
5402

SPI_MB CS L

SPI_WP L

SPI ROM USE_M.B

HOLD* is asserted
ignore SPI cycles.

SYNC _DATE=05/ 15/ 2010

ISYNC MASTER=K91 M.B
TTILE
SPI ROM

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

APPLE P/ N 353S2355

L6201 UB201 CONSUVES ?MA MAX. FROM 1.5V RAIL
FERR- 220- OHM PP5V_S3 §,7,80,32,42 43 44 45 57 59 60
7157 42 25 22 20 16 7 [TR)—FPLV5 SO 1 2 . o PPLVBRIVS S0 AUDIO DI G
0402 M N_NECK_W DTH=0. 2 mm PPLVE SO
C6210  |* 1CB211  VAMERSY 752022 26 a2 57 71
4, TUF 0. 1UF
20% 10% PP4V5_AUDI O ANALOG 6 57
Wt 2 2 1% <M
202 202
61 59 57 GND_AUDI O HP_AVP ¥
PP4’ Al CRI TI CAL - x g R R R o A
57 6 [T)-PPAVS_AUDI O ANALCG 6221 R 06220 xen TR Pa GND_AUDI O Y 57 59 61
10UF 10UF D VA _REF VA_HP VA AUDI 57 58 61 62
200 20% Bl AS DAC 29 |VBI AS_DAC
‘R6210 Iy > 2 ek -
> 67K 3 037 CS4206 EP 24 P FiLTe HPOUT_L| 38 MN_LLNE W OTHEQ 3000 M N_NEGK_W OTEEQ. 2000 AUD HP_PORT L oo 50
% - AUD HP PORT R
o CRITI CAL ~S4206 FN 41 |vHp FILT- LJ6201 HPOUT_R|_40 M N LLNE W DTH=0 300 M N_NEGK_WY DTHEQ 200 o s
, o2 CS%ZZ,QBB HPREF|_39 M NN W OTHEQ 30Ma s o w0 20ns AUD HP_PORT REE =
s TP_AUD DM C SDATA 2 |GPl 00/ DM C_SDAL LI NEQUT_L1+ 35 TP _AUD LOL P L NC
GPIOL = HP AMP CONTROL s @OMAUD GPIO 1 12_IGPI O/ DM C_SpAZ ) LI NEQUT_L1-| 34 TP _AUD LOL N L NC
GPl 2 = ANALOG SW CONTROL 61 AUD GPIO 2 14 eGPl o2 - LI NEQUT_R1+|_36 AUD LOL P R {OID © *° R SPKR AMP. SI G SOURCE
GPI O3 = SPKR AMP SHDN CONTROL s T} AUD GPIO 3 15 _[{GPl 8 LI NEQUT_R1-| 37 AUD LOL N R oo e o5 :
AUD _SENSE A 13 ISENSE A LI NEQUT_L2+| 31 AUD L2 P L
o2 M- - - oD o3 AVP. SOURCE
CS4206 FLYP LI NEQUT L2-| 30 AUD L2 N L oD« LFT. SPKR . SIG
61 57 54 52 5150 49 48 45
23732750%10°16°17 3613218 % [TRy-PP3V3_SO R LI NEOUT_R2+|_32 AD L P R oD 0 o
CENBNRRBHES jg Et:z LI NEQUT_Re-|_33 AD LC2 N R D o o RT. SPKR AMP. SI G SOURCE
1C6226 42 |FLYN
0, 1UF M CBI AS|_16 AUD CODEC M CBI AS oD o
o oV
ng 3 |VL_HD
ORI TICAL VCOM__28 CS4206 VCOM
= 1 VLIF
LI NEI N_L+[21 AUD LI P L s8
HDA BI T CLK 6 | = <M
81 15 (TR TCLK LINEIN G |2 AUD LI REF Yan
o1 10 TRy—HDA SYNC LI NEI'N_R+|_23 AU LI PR am s
R6211 | 10 |svne
22
81 16 HDA SDI NO LAAN A2 AD SDL R 8 |spDi MCIN L+ 18 AUD MC INP L am -
1/ Tow 5 |spo MCINL-| 17 AUD M C | NN L o - EXT M C CODEC | NPUT
MeLF M CIN_R+| 19 AUD MC INP R am
11 * - CODE(
o1 20 [rEy—HOA SDOU - || RESET MG N_R | 20 AUD M C I NN R ame Me € INPUT
o1 16 [Ty HDA RST L
NC _TP_AUD SPDIF_IN 47 |SPDIF_ILN
5 27 CS4206 VREF_ADC
AUD SPDIF_OUT CHI P 48 |spPDi E_out VREF+_AD] NC
R6212 R6214
39 22
AUD SPDI E_QUT 1 2 DM C SCL| 4 AUD DM C SCL 1 2 TP_AUD DM C CLKs7
61 LOJ .
@ VY NV
1116w 1116w
Vo5 DGND THRM PAD_AGND Vo5

5057 46 44 43 42 32 30 7.6
BEER L D

62 61 58 57 GND _AUDI O CODEC

M N_LI NE_W DTH=0. 5MVI
M N_NECK_W DTH=0" 2V

a—
49
26

| |
I
-
e
m

2012- LLP

VOLTAGE=0V

4.5V PONER SUPPLY FOR CCDEC
APPLE P/ N 353S2456

57 54 52 51_50 49 i

o1 o a5
20%32°30°40%%0%1 5362925 %
5741°40%31°5b " 91%28%57 1o° (TTD>
R

L6200 M N_LI NE_W DTH=0. 15M M N_LI NE_W DTH=0. 15M
FERR- 220- OHM M N_NECK_W DTH-0. 10MM U6200 M NCNEGK W DTH=0. 10V
VOLTAGE=5V TPS71745 VOLTAGE=4. 5V
PPoV S3 - - 4V5 REGIN IN SN gt PP4V5_AUDI O ANALOG
0402 CRI TI CAL
R6200 4V5_REG EN EN NR/ FB[3 4V5_NR
2. 21K I
PP3V3 SO .
1% o NG
16w
VE- LF 1 C6200 2 1 C6203
402 i C6202 * 1
1UF 1UF
— 10% 0. 1UF ——  —— 10w
G 0% —— S v
o i en
05 X7 G
XWSSgOO 02
I P @G\D_AUDI O CODEC
NOSTUFF
R6201
0
) ' 2
5%
1/ 6w
ity
o5
XW6201
SM
542 M NCRECK W DTS aad G\D_AUDI O HP_ANP

VOLTAGE=0V

57 58 61 62

57 59 61

NOTES ON

SE FSI NPUT= 1. 22VRMS

DAC1 FSOQUTPUT= 1. 34VRMS
2. 67VRVB
DAC2/ 3 FSOQUTPUTSE= 1. 34VRMS

DAC2/ 3 FSQUTPUTDI FF=

CODEC I/ O

DI FF FSI NPUT= 2. 45VRMS

NOSTUFF
‘R6213
100K
59
1/ 16w

, 402

Digial Mc
s7 TP_AUD DM C CLK. TP_AUD DM C CLK 57
VMAKE_BASE=TRUE

s7 TP_AUD DM C SDATA TP _AUD DM C SDATA s7
—— MAKE_BASE=TRUE

ISYNC MASTER=LENG K90l

SYNC DATE=08/ 10/ 201d] 7\
——

AUDI O CODEC/ REGULATOR

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF "APPLE COMPUTER, | NC.
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LI NE

Py}

NI

| NPUT VOLTAGE DI VI DER

IN = 20K CHVS
= 10. 36K OHVS (I NCLUDI NG PULL- DOANS AT ANALOG SW TCH COM PI NS)

3.6
43KHZ
VRVS, CODEC VIN = 1.14 VRMS

AUD LI P L 57
NERER W BFFE TW =2

CRI TI CAL
C6301
R76§ 2. 2UF
o AUD LI L A AUD LI Y
M NERESR BT TW s M NRENRW BFEE: TRM iy
0 0V
X5R- CERM
402
NOSTUFF
1 C6303 'R6302
—L 820PF 21.5K
T, £8¢ /16w
2 CERM VF-LF
402 2402 CRI TI CAL
C6302
2. 2UF
1|2
]
20%
X5 CERM
402
o [m>-AUD_LI_GND M RERERR-W BFHE: 1M
1|1?(f)3300
6w CRI TI CAL
Yé'z” Cc6312
z 2. 20F
1|2
- ]
GND_AUDI O CODEC AN
1 06313 Sl
— 820PF
T & 'R6312
Sav 21.5K
1%
1/16W
MF-LF
5402
CRI TI CAL
C6311
R76 At 2. 20F
\ AUD LI 1 I I 2

5

o D AUD LI R A AN
! - : 48, 20%
5 10V
X5R, CERM

p AEJD LI _REF oo

WMERSR-WEBTE T =2

s umn=

AUDI O LI NE

| NPUT FI LTER

BT RE OV T

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PRGPRI ETARY PROPERTY OF APPLE ngN/PUTER‘

I

THE POSESSOR AGREES TO THE FOLL NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 63 OF 109
11 NOT TO REPRODUCE OR OOPY I T e —
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ZOBEL

NETWORK & 1ST ORDER DAC FI LTER

59 57 E AUD HP PORT L

PLACEHOLDER

CRITI CAL

©6500 *
0. 1UF —

P p—

16v
X7R CERM

02
NC _AUD HP ZOBEL L

515957EGNDAUDIO|-PANP

NC _AUD HP ZOBEL R

ORI TI CAL

06510 *
0. 1UF ——

v ——

16v
X cer 2
402

59 57 E AUD HP PORT R

PP5V_S3
60 57 46 44 43 42 32 30 7 &
73263%% &1

FOR PROTQ2, STUFF R6521 AND NO STUFF R6520 AND R6522 UNTI L
RE- TASKABLE | O SW SUPPORT AVAI LABLE (FORCES | O | NTO QUTPUT MODE) .

L6520
FERR- 120- OHM 1. 5A

M N_LI NE_W DTH=0. 3MM
M N_NECK_W DTH=0. 2MM

YL AUD_PP5V_F

HP/ LO AMP
APN: 353S1637

o AL GPIO 1 AN

59

61 59 57

0402-LF
1 C6521 ]I\D STUFF
'— 10UF R6521
T, &% 0
? ar e ? xR Tiow M N_NECK_W DTH=0. 15MV
ME-LF
, 402 M N_LI NE_W DTH=0. 2MM AUD LO AVP OUTL
@ 59 61
o
\7[,0 M N_NECK_W DTH=0. 15MV
AUD_LO_AMP_I NL_M ORI TI CAL M N_LI NE_W DTH=0. 2MM UD LO AMP_QUTR o = o
6 1l NL U6500 QuTL| 11
AUD LO AVP_INR M s |l QUTR] 10
= R MAX9724A R MAX9724_C1P
TN
arle oRITICAL
AUD GPIO 1 R 5 SHDN* 06524
CINZ2 1UF )
=5 9 g 4 - i3 R6523
xR
Q % & 1) 1) MAX9724_C1N xR 2. 21K
I > > 1%
o a [ 1/16W
1R6522 @ ~ ~ E) < L\{g—zLF
2 1
100K R6524
5% P MAX9724_SVSS 2. 21K
1/16W 1%
MF- LF 1/16W
5 402 R T CAL CRI TI CAL L\{g—zLF
6523 2
08522 TUF
—— 1UF 0%
0% , 1oV
0V X5R
GND_AUDI O_HP_ANP xR 402
MAX9724 GAI N/ FI LTER COVPONENTS
AV_PB = -1V/V, FC LPF = 35.2KHZ
oRITICAL
6530
330PF
12
I
596
50V
402
R6531
13. 7K
i 2
1%
116w
VE-LF
402
R6530 AUD_LO_AVP_I NL_M
AUD_HP_PORT_L 13. 7K - AUD_LO_AMP_OUTL
59 57 [T 1 2 59 oD 5 6t
1%
1716w
VE-LF
402
R6532 AUD_LO AMP_I NR_M
AUD_HP_PORT_R 13. 7K AUD_LO_AMP_QUTR
59 57 [T 1 2 59 oD 5 6t
1%
el
o R6533
402
13. 7K
1%
1716w
VE- LR
402
oRITICAL
6531
330PF
12

ISYNC MASTER=LENG K90l

SYNC _DATE=08/ 10/ 201d

AUDI O HEADPHONE FI LTER

ST OV
d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
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SATELLI TE & SUB TWEETER AMPLI FI ER

M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MV
SPKRAMP R P_OUT 661 85

M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MV
SPKRAMP_R N QUT 661 85

M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MV
SPKRAMP_SUB P_QUT 661 85

M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MM
SPKRAVP_SUB_N_QUT 661 85

M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MV
SPKRAMP L P_OUT 661 85

M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MV
SPKRAMP L N OUT 661 85

APN: 35352888
SATELLI TE 169 HZ < FC < 282 Hz
SUB 80 HZ < FC < 132 Hz
GAI N 3DB
ALIAS OF PPSVLT_S3, M N_LI NE_W DTH=0. 60MM M N_NECK_W DTH=0. 20MM
59 57 46 44 43_42 32 30 7 ¢ PPSV_S3
4268262%] 8o
C6607 *
L6611 Seq 1 T
e S5 o L B < LG
5 57 —AD L P R B YesL_2 SPKRANP INR P 1|2 xR 2 PVDD I 2%
0402 1 6 2 5%
L6610 9 QL5 g300 Zoio L
GErm
FERR- 1000- OHM 202 0.0047UF ss SSMR315 R P A3 N aur+ B1
o 57 H—AUR LR N R 1 YesL_ 2 SPKRANP INR N 1 I I 2 ss SSMP315_R N B3N amcaour| CL
0402 AN
E SHDN* ca N_C3 sPramvPi_GallN
05 B2|\
R661)2
'R6611 100K
100K PGND i
Reglo 5% 2‘%2‘5?
ew
o —AD CPIO 3 1 2 Pt 2
5% 2
1/ Tew
VELF
o5
s0 SPKRAVP_SHDN 1
ALI AS OF PPSVLT_S3, M N_LINE_W DTH=0. 60MM M N_NECK_W DTH=0. 20MV =
59 57 46 44 43 42 32 30 7 EOPP5V S3
L6621 6651 C6608 * 7
FERR- 1000- OHM g:%gzzd‘: 0. 1UF —— g .|* 866085
. 1% —1— ~——100UF
os 57 MD—AUDLOL_P R ] a5 2 SPKRANP | NSUB P 1]]2 e, VDD RES
0402 Al 402 6 2 Tanr
105 %80 &
L6620 3G i V}&%
o403
FERR- 1000- OHM 0. 022UF ss SSMP315 SUB P A3 e aur4 BL
o 57 D—AURLOL N R 1 ss 2 SPKRANP_| NSUR N 1|2 ss SSMP315_SUB N B3N cmenour[CL
0402
10%
X7R SHDN* cal N_C3spravP2_cal|N
o403
B2l R6622
100K
5%
PGND et
so _SPKRAVP_SHDN 2402
ALIAS OF PPSVLT_S3, M N_LI NE_W DTH=0. 60MM M N_NECK_W DTH=0. 20MM
59 57 46 44 43 42 32 307 EOPP5V S3
C6609 * T
L6631 TLTEN 0. 1UF —— 2 .| G605
FERR- 1000- OHM C6631 10% —— L
0. 0047UF en 2 [z &%
2
o5 57 IH—AUD LR P E s 2 SPKRAMP INI_P 1 I I 2 02 Pé]%8 T3t
0402
10% 0
L6630 =, 5630 %
FERR- 1000- OHM o2’ 0. 0047UF ss SSMP315 L P A3 e aur4 BL
o5 57 [THy—ALD L2 N | £l asl_2 SPKRANP_INI_N 1] I 2 ss SSMR315 L N B3N cemcaaur-[ CL
0402
10%
E SHDN cal N_C3spravP3_cal|N
05 B2|\
R6632
100K
PGND ew
0 _SPKRAMP_SHDN puir

-

ISYNC MASTER=LENG K90l

SYNC DATE=08/ 10/ 201d] 7\
——

AUDI 0: SPEAKER AMP

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
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AUDI O JACK: LI/ LO HP CONNECTOR, SPDIF TX

AUD SPDI F_QUT am s
L6701
FERR- 1000- OHM
5150 49 45 46 83 41 33 pp3gy3 s 1Y Y 2 HS M C HI oo s
281§013%13%18°3% 7% & 0402
27196185 208, 126%21 2,
nRTBRNEGEES L6702
FERR- 1000- OHM
Y Y Y L HS MCLO  pyymy e D
0402
XW6702
SM
1 52 AD HP PORT REF ooy o
APN: 514- 0671 CRI Tl CAL XW6700
J6700 AUD CONNJ1 M C L6703 M N_LI NE_W DTH=0. 4MvI M
SPDI F- TXRX- K24 M N_LLNE W DTHED. 400 FERR 120- OHM 1. 5A M N_NECK_W DTH=0. 204 L L GRADORAR -
F-RT-TH M N_NECK_W DTH=0. 2MM YT AUD_CONN_GND
CRITICAL AUD_CONNJ1_SLEEVE 1 2 VB701
MC. 6 0402-LF M AUD_LI_GND
1 2
DETECT s AUD_CONNJ1 _SLEEVEDET CRITICAL &b o8
SWTCH 2 AUD CONNJ1 TI PDET L6704
V LEFT ¢ AUD CONNJL TIP FERR- 220- OHM (AUD_CON.GND)
RIGHT s AUD CONNJ1 RI NG LYY Y Lz AUD_CONN_L " _—
GND . 4 0402
AUDI O CRI TI CAL
7 L6705
W\SZ A- VIN . FERR- 220- OHM
5 Voo MM A con
1 2 61
Cc- G\D 0402 <«
OPERATI NG VOLTAGE 6700
PoF 10K AUD_J1_SLEEVEDET_R
oo o S EAAAZ o o ANALOG M C CONNECTOR
SHELL DZz6705 Dz67 o5 .
6. 8V- 100PF 6. 8V- 100PF it APN: 51850520 -
SHI ELD 202 402 402 J6701
oRITICAL R
PINS criTIcAL 2 | oz6704 mmoL |, R6701 78171- 0003 C
Dz6701 6. 8V- 100PF ' ' Dz6700 AT AUD_J1_TI PDET_R
6. 8V- 100PF \%\ % 202 6. 8V- 100PF % ’\/5\//\/ oD 2 —0
402 402 %
R R 1 06701 i w5 Bl MCLO DS
B —— 100PF 402 626 _Bl_MC SH ELD LY
zz"m 626 _Bl_MC H 45
402
GND_CHASSI S AUDI O JACK
VOLTAGE=0V _O
M NREGKW BTHEO 1 CHASSI S GND STI TCHES
XW6710
SM
i
XW6711
b CRI TI CAL re—
5 0% SPEAKER CONNECTOR 16702
78171- 0002
R6760 APN: 51850519 g
0 : 3
1 2
DAY
Ve = o5 co o [y-SPKRAMP L P QUT iy
02 55 0 5 (T)-SPKRAMP L N OUT 1o
—~0
85 60 6 SPK SuB P
59 57 46 44 43 42 32 30 7 5 PPEV_S3 2 IlN(()ZeéggFF £
33PF
5% CRI TI CAL B
2 cerm
R6716 402 J6703
1 . 78171- 0004
o AUD_LO AVP_OUTL A QA 2 AUD_LO AVP_OUTL_SW TCH __CR.Z]'O APN: 35352803 .l FE M RT- SM
Rouu AN - = NEs7EY :
i Y M N_LI NE_W DTHE0. 20 ST —QO
VE-LF 203 2 M N_NECK_W DTH=0. 15WM AUD_CONN_L
w0z as B |
A4 2 ceRv O
R6717 U700 'R6712 o5 60 o (TTT) zzim iug N our l o tto
AUD_LO_AMP_OUTR 1 2 AUD_LO AMP_OUTR_SW TCH MAX14560EWC+ 24K 85 60 6 aJ o
v SA o | et e oo B4 % ™ 2DY
116w Cl Inc2 NE-LF
VE- LR , 402 .
w0z e B1
NOL cove r
R6718 | Al TR —re
Lt o {_LI NE_W DTH=0. 2MVI =
o« -2 IAAN AR L L SswTeH 2o ewpEz AW BTh0. s6mma AUD_CONN R
yiow swra o > APN: 51850521 =
VELF = A2 INEG
w0z
U e R60719 jeio] o5 60 6 [TH)-SPKRAMP R N QUT
Rl AnL IAAAA—AD LR SWTCH o. 06603263 1 2l 8 'R6713 6760 - C6763 ARE FCR FI LTERI NG POTENTI AL FSB NG SE COUPLED ON SPKR LI NES
1 Tow e 24K
50V —— %
e =T Pow
402 M- LF
, 402
AUD_GPI O 2
57
1
R6721 A
SYNC MASTER=LENG K90I SYNC DATE=08/ 10/ 201d
100K ANALOG AUDI O | O SW TCH | SRS 210 20iC
116w
it AUDI O JACK
R6715 :
AUD_CONN_G\D :/vl{/\/z AUD_SW TGHLGD GPICO = 0 AND GPIOL = 1 --> HP PATH SELECTED Appl e Inc. D
5% M N REGW DTHEO” 20 GPICD = 1 AND GPIOL = 0 --> LI PATH SELECTED ®
st VOLTAGE=0Y NOSTUFF
GND STUFFI NG OPTI ONS FOR CMOS SW TCH 402 NOTI CE OF PROPRI ETARY PROPERTY:
D AUD © conES R6714 o, R6727
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7

CODEC QUTPUT SI GNAL PATHS

FUNCTI ON VOLUMVE CONVERTER PI N COMPLEX MJTE CONTROL DET ASSI GNVENT PORT B LEFT(HEADSET M C)
HP/ LI NE OUT 0X02 (2) 0X02 (2) 0X09 (9, A) GPIO_2 AND GPIO_1 0X09 (A) HP=80HZ, LP=8.82KHZ
LINE IN 0X05 (5) 0X05 (5) 0X0C (12) GPIO2 AND GPIO 1 0X09 (A)AND Ul ELEVENT M KEY
SATELLI TES 0X04 (4) 0X04 (4) 0X0B (11) GPIO 3 NA L6880 M N_LI NE_W DTH=0. 10MV
FERR 1000- GHM M N_NECK_W DTH=0. 10MM
sus 0X03 (3) 0X03 (03) 0X0A (10) @03 NA VOLTAGE=3. 3V
SPDIF OUT N A 0X08 (8) 0X10 (16) N A 0X0D (B) 231287281187:8%19%18118%"7 §° pPavs so : 2 RE3V3 SO HS RX
R 212 2 WESP M KEY 1A
CODEC | NPUT SI GNAL PATHS APN: 35352640
CRITI CAL
M KEY
FUNCTI ON CONVERTER PI'N COMPLEX VREF DET ASS| GNVENT
6880 B g CRI TI CAL
BUILT-INMC 0X06 (6) 0X0D (13, B, Rl GHT) M C_BI AS (80% NA 1UF M KEY
HEADSET M C 0X06 (6) 0XOD (13, V22, B, LEFT) M KEY M KEY 0% =1 A
X5R 2
SQUTHBRI DGE RESOURCES . %QQ
PULLUPS ON MCP PAGE
FUNCTI ON SYSTEM GPI O SYSTEM | NTERRUPT
AUD_| PHS_SW TCH_EN COUGAR_POI NT GPI O16 NA 81 77 48 42 31 29 27 23 16 [T SMVBUS PCH CLK [Ox] SCL M CBI A9 Cle MC BIAS
AUD_I 2C_I NT_L. NA COUGAR_POI NT GPI C6/ PI
1 P_peR P g -~ 8177 48 42 31 29 27 23 16P)—SWBUS PCH DATA B3 |spa peTectl_Blus swoer
AUD_I| P_PERI PHERAL_DET NA COUGAR_POI NT GPI 08/ PI RQH
15 (OOT}—ALL 12C INT L D3 { Nt ByPasqg D1 RX BP
AU | PHS SWTGH EN A3 |eNaBLE
PORT A DETECT ( HEADPHONES) PORT B DETECT(SPDI F DELEGATE) = I NOSTUFE
MBI e vy Al |per
AD SENSE A AUD 01 TIPDET R 1R, 2 . B2 |s 2 8 MKEY @0 A o cooec
57 (OO} 62 61 R6880 g 6 o881
5% 100K <
62 PP3V3 SO AUDIO F . . yiew a
R6806 R6805 - ow MEKEY . MKEY
39,2k 20. 0k 0z . s R6881 R6882
A APN: 37650613 10 1w : 1K 2.2k
R6801 o friets 62 61 58 57 GND_AUDI Q CODEC. - Tiow
300K AUD_OQUTJACK | NSERT L 402 a02 - ’ M REY VELE VELE
5% 2 2 CRI TI CAL 402 402
1/ 16W AUD PORTA DET L NC AUD PORTB DET L NC 6883 M KEY 2 2
M- LF
, o2 @800 |1 2L 0. 10F Ro384
DJs Dls
SSMBN37FEAPE 1 2
Ea b comarone | comarrone | 7 QAo net 1 mucu cme
R6802 worses | KA worses | KR e 10 M KeY
v :
o2 o1 ()AL IL TIPOET & ¥, AUD 33 DET RO — H 06886 R6883
0. 1UF 0z 100K
P 0 o ]|z o
4 AUD M C I NN L
e 801 s[G7 st :[G7 SI; 57 I} ] jriois
402 402
0. 1UF 100 2
, oz a0y 25v
G a0 o
R xW6880
62 61 58 57 GND AUDI O CODEC
y 62 61 58 57 GND AUDI O CCDEC 3 %7 HS MC LO am s
R6803
220K
62 PP3V3_SO_AUDI O F 1 AUD J1 SLEEVEDET |
s
R6804 e
220K 102 ol
s Q6800 [ 62 61 AUD J1 SLEEVEDET R
ey SSMBNG7FEAPE
, 402 e | Kh PORT B RIGHT(BUILT-IN M Q)
o o1 [THp_AL21 SEEVErET —H
T R6850 R6851
't 06802 :|G7 ST L 0 24K
0. 01UF 57EALDGIECM(BIAS I\/v\/ M@BIAS FILT 1
100 M
iov
2 o iiow N CRI TI CAL
62 61 58 57 GND AUDI O CODEC, 40z 402 +| ©6852
2.20F
200
2 eav
Tt
021
62 61 58 57 GND _AUDI O CODEC
CRITICAL
G0
0. 1UF - 1000- OHM
57 QAR MC IR R \H? Bl MCH F : Y Y B McH ams o
CRI %51 J0% 0402
o 10r on 'R6852
ADME IR e 7
5 o Il =,
10% MLF L6851
25v 2 402 FERR- 1000- CHM
xsR R6853 r Y Y Y ]
402 2. 4K BI_ MCLOF : 2 Bl_MCLO 6 61
62 61 58 57 GND _AUDI O CODEC 1
M N_LI NE_W DTH=0. 10MV1 o102
M N_NEGK_W DTH=0. O yiow
52 PP3V3 SO AUDIO F XWB851 e
VOLTAGE=3. 3V P 021
1 Bl_MC SHI ELD
L6862 EXTRACTI ON NOTI FI CATI ON CKT 5o+ ams
FERR- 1000- CHVI HP=80HZ
61 57 54 52 51 50 49 a8 46 1 2
8% 1008%31°54 33°54751 £° [TTD-FP=0 1
85 77 75 74 73 72 71 &2 0402 -
PLACE L6800/ C6800 CLCSE TO JACK TRANS. AREA 'R6864
1 220K
ce861 1 5%
1/ 16w
1ov M- LF .
a2 ot 2 2402 R6865
100K
5%
1/ 16W
M- LF
, 402 1
Q6802 |2 R686
SSMBN37FEAPE AUD_PERPH DET R 1 2__AUD | P_PERI PHERAL DET
sorses | K D
5%
— 16w
VE-LF
Q6802 '33 402
2|6 ST SSVBN37FEAPE
R6860 SOT563 Kh
15K T PDET_FI LT =
62 61 AUD J1 TIPDET R 1 »
5% %
16w s[67 sk
WELF + C6860
—— 0. 1UF AUD_J1_TI PDET_I NV
62 61 58 57 GND_AUDI O CODEC

57 58 61 62
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MagSaf e DC Power Jack

CRI TI CAL
J6900 CRI TI CAL
780:}2;(5)&73 F6905
B6AMP- 24V
o+ 6 PP18V5 DCIN FUSE e 1 2 PPDCI N G3H 7 49 63 64
WL W oL
O_Z—I M N_NEGCW DTH=0. 20mm
N Ve hceae v 12061
e - 1 06905 PP3V42 G3H 5,7 26 43 45 45 47 48 53 63 64
O_—] 0. 01UF D
Ofz& noeTER sense . 20% 1 C6908
2 cerw 0. 1UF
R6929 ’b"’c BC ACOK vOC S &osareare S izw
i 2. 0K 5
518S0656 R6900 402 . 3 2 P near-usoor. 5: 1om

100k &, NOSTUFF 1 Wikl cc 2 = )

11w = 5% 08900 " weoo1 | =

et B

w0z, e ’ MAX9940 " SMC BC ACOK 45 4 49 6a
5 B> YS ONEW RE Al NT EXTS
GND NC =
~ ml
’\K: p—
1-Wre Over Vol tage Protection

Bl L CONNECTOR

516S0523
GRITI CAL
J6955
CPB6312- 0101F
FoST-SM
14 M) 13 C
N4
ool
54 64 63 45 45 6 () SVBUS SNC BSA SDA Ao ot PPava2_GaH R6961
84 64 63 48 45 6, MBUS SVC_BSA Lo ot 6 SMCLIDR o 1/\)<°/\/z M LID 45 46 53
TO SMC 56 SMC BIL BUTTON L 2o o e el o
10 O C 9
n n
N NC_2} 111 NC 1 C6955
3.425V " G3Hot Suppl Yy os052 1| © ] 051 ¢ 5. co1r
i EE o ()i our— [, %
Suppl y needs to guarantee 3.31V delivered to SMC VRef gener ator 6954 1 6953 ! R 2 N E Py
0. 0010F —— a7pF —— o
D6990 1
BATIZCIE LM : L
50 49 40 36 8.7 6, PPBUS G3H 1 P3V42G3H_REF3 = = =
R6990 PPVI N_G3H_P3V42G3H 1 C6996
A NIEEWRET 3 ™ 0. 1UF
oo o0 40 - PPDCIN_G3H 1 Aggzqg\( JH=0.3 mm - 19%
1% . ~ 2 }35-1
e : CB
805 47U ! =
10% E
X5R- CERM 2 BYR 2
G505 u6990
PM5640
1 DFN CRI TI CAL B
- L6995
CRITI CAL 33UH- 20% 0. 44A- 0. 455CHM PP3V42 G3H 72
5,7 26 43 45 46 47 43 53 63 64
1 svL6é P3V42G3H_SW 1Y Y 2
Z o B M N-RECR-WBHES: 35™n ~ Ds2LC sm vout = 3.425
0% — SWTGTNCESTRE 0 OT=TRE
BV, 35352776 | o 300mMA max out put
603-1 C6994 : f = 470 kHz
0. 1Lé§ f—
2 1 06999
402-1 4 22°UF
2 é(pé%lCERM 1
= = 68§
_—
518- 0375 =
S BATTERY CONNECTOR
BAT- K90- K91- K92
M RT-TH
PL| O
P2| o4&
P3| o2
P4l o4t MBUS SMC BSA SCL 6 45 48 63 64 B4
P5| o4& 6 SYS DETECT L
po| o 2me o son son - A I
P7 O 6406 PPVBAT G3H CONN mgso
P8 | ot ? ROLANP24028 ~ R6950" Ismc VASTER=J ACK_K90! SYNC_DATE=08/ 20/ 2010 A
P9 | o2 ©6950 * C6960 * SC 75 10K —
< o1 1Ur it DC-In & Battery Connectors
SHLD_PI N| o022 v, 25v [
SHLD_PI N| oL o on s @ : D
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I nrush Limter Reverse-Current Protection
CRI Tl CAL CRI Tl CAL
Q7085 Q7080
FROM ADAPTER AON6405L AON6405L
6107 _PPDCIN_G3H RN s
PPDCI N G3H | NRUSH FET PPN GREL T DRUSH PART NUMBER | QrTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON D
" uN hE' chE VBT § MM ¢ AGErg SV T T 37650761 1 055 CRITI CAL
Al =I¥‘.’ V ) 1R7080 SI 71370P Q7
- %Q,OK 37650845 1 sI 71490P Q7080 CRI TI CAL
yé;ﬁ\lév 376S0845 1 SI 71490P Qr085 CRI Tl CAL
i TE DI\’
M \n - '3 mm
1R7081
&% 62K
CRI Tl CAL 1/18W 4,
0 Mib}zyz 2%_2&/
BATZ0QUET LM (CHGR AGATE)
-—|1 >|—| R7005 ( CHGR_SGATE)
3 CHGR DCIN D R 1,\3\9\/2_(_(]:(31_&]_&_ R7021
5% 1 2
. . 2 176w CRI TI CAL
ACIN pin threshold is 3.2V, +/- 50nV —D'J N{jb&F 1 C7020 M:S_l/ﬁ\év s CHGR CSI R P 3[1R7020
Di vider sets ACIN threshold at 13.55V 15" 0470F 402 9.92
- 10% W
I nput i npedance of ~40K neets 2 éé‘,gM R7022 s CHGR CSI_R N M
sparkitecture requirenents 30mA max | oad R7001 402 1,10, afe ot
PP5V1_CHGR VDD PPDCI N G3H CHGR
o5 59 10 17 23 33 20 1 o PP3VA2_GBH VRS BAS 2 T 1’<1/\/7\/2— PP5V1_CHGR VDDP 28w “ga@ggg;gv BIFES. MM | CRITICAL | CRITICAL
~ 1w R Ehil fo2 e J|1C7030 ,|1C7031 1 C7035 |1 C7036 |1 C7037
_ ~PE AGE=S. 1V =L-22UF - 22UF —— 1UF —— 1UF 0. 001UF
405 C7010% 1 C3012F2: 1 1 g?l()u%l T3y T3 T, & T, Wy > égg) C
BATESS crog:| R7002 107 T T Mewn, [Bhpu, [&, [d, [
: 1 R7002 K O
R7012 i R X 5 5
1]%5’ A gZ ;og)lﬁ\év 3 8 = =
Mib}z{ . 084GR_AGND 2402 VDD vDDP i PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
12 lvHsTCRI Tl CAL Do N2 CHGR DCI N B
R7010 | % SMC RESET L 140, 2 CHGR RST L 13 JsvB_RST N 26 | CLGR SGATE R702 T Max Curr ent = 8A 37650966 1 [E— Q7030 ORI TI CAL
30. 1K oe 5% 4o 4 SMBUS SMC BSA SCL| 11 lsaL 000°%E 030 (L7030 limt) 37650966 1 (R Q035 ORI TI CAL
% 1/76wh &3 ° O AGATE[ L CHGR AGATE % KO3E1DNS
1pW Miost 4 (D>—SMBUS_SMC BSA SDR 10 json  TeN T o T GHGR CSI P Rl SN 5 f = 400 kHz
A 7 > CHGR_VFRQ 4 MvFRQ 3 csiN 27| CHGR CSI_N P22
CHGR CELL 6 IcELL o mtmrwmmﬁ 2| | CRI_TI CAL CRI TI CAL TO SYSTEM
Fl oat CELL for 1S © Boor| 25| CHGR BOOT MERQYERHRGE 2 L7030 F7040
CHGR ACI N 3 laAaN (7|) UGATE| 24 CHGR _UGATE P 0=TRE. 4. 7UH 9. 5A 8ANMP- 24V
'R7011 CHGR | COWP 5lcowe pHASE| 23 CHGR PHASE Aore - 1 2 1%2 PPBUS G3H [
9, 31K CHOR_VEOWP L_jvoove Loatel 21 | CHOR LGATE M N IR WRHER ¢ om DR 2 ™ rhpaod0ne S
166 CHGR _VNEG 8 [VNEG GATE NODE=TRUE D DT=TROE NO STUEE
5/5_15}9’ o« CHGR CSO P 18 lcsop BGATE| 16 | CHGR BGATE °°™T*F )
2402 ¢ CHGR CSO N 17_Jcson 5 20v/ vV AMONL2 CHGR AMON___rrymy 50 R701%%
~ 36V/V B 15 CHGR BMON s0 30
BATT_2S 1 C7050 9% (oy acod14 | SMC BC ACOKmmm ws < o s 5 ey P@gggwﬁ%q G R-REG
1 TUF 6z 505, ® 8 m CRI TI CAL
R7013 10% <k & v T VOLTAGEST2. BV 1C7040 1C7045
1K 2 ek E g o 635 LS80 - ¢ 0010F
YELLY a0 g o 35352929 N 0 CHGR PHASE_RC 3 T Wy
Z"bg\; |<’- MI\SQ??E]- oo CRITI CAL : CASE: EQA[\%M z 4 g
1 NO STUFE BATT_3S s CRI TI CAL
1 7039 R7050 Qross
—— 470PF 0 91 = AQRaEL B
143 Tz gggl W S TQ FROM BATTERY
XWZ,Q00 YN PPVBAT G3H CHGR R . 3ls
mm
L 532 (EAD) T WEIRG s | crose:| crosz i &jﬁﬁs—mﬁ%ﬁw -
PEAGE-REAREL7868:|23: thm e — 0 { %_: 0. Oié @, g VOLTAGESL2. 6V
25V 2
0of 2 40277 202 T 4
(CHGR CSQ P) R7051 5. 5 , _
(CHGR CSO N) R7052 o inpp2guCHRCSORN | =
(PPVBAT G3H CHGR R) (PPVBAT G3H CHGR R)
( CHGR BGATE)
1047, Goa lroooo | cro0s: 3938
T CET TR SEeT ST
402 702 202- 1 603 702 PART# QTY | DESCRI PTI ON REFERENCE DES| GNATOR(S) | CRI TI CAL BOM CPTI ON
a G\li 2 A . D mm 1070129 1 RES, 5MOHM 1% 1W 0612, 4- TERM R7050 CRI TI CAL BATT_2S
MOELFA%E\? cem
WQI SYNC DATE=10/11/201d A
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System Agent Power Supply

70 00 ca 7 50 7 _PPBUS_S5_HS COVPUTI NG | SNS
7270 68 54 52 47 12 22,7 5 _PPBV_S0

VCCSASO BOOT RCmn pe—— ’ PLACE_NEAR=Q7100. 2: 1. 5mm
1R7 L(ﬂgC?lOl gﬁ?ﬁ“?&%‘"’m*?g m C71201, Cr121: 1C7122
2,2 %S%UF C71§%JF- 0. 627CHM 0/ 1UF —— iﬂ 00PF
oV 1 16V 25V 2 g
Rt R7130') L 1y PCLSMT b T fbg- oG
. 16V
PPSYV SO _VCOCSASO_VCC | = %/F@{Zv 2 xR J_
Rgg:(gw DTH=0. mm 2 S 603, = C
LVJ71PO (O)C VCCSASO VBST| 3
. mm|
mm 2l 3 17
| SL95870AH CR;I:IT(IJSAL CRI Tl CAL
. CPU_VCCSASENSE — — PVCCSA_EN 150ey  UTCOPN - gl 18 WVCCSASO DR nm—| | 9400 CRI TI CAL R7140
— CRI Tl CAL N W prH=0: 2 mm J POVERPAIR-6X3.7 | 7100 * 156
VCCSASO_FB 10|k UGATE]_17 ﬁ:%_ 1 1. 0UK 7. 7A i PPVCCSA S0_CPU 671215
VCCSASO__SREF 7 |srer PHASE] 16 VCCSASO LL 8 1 > PPVCCSA SO REG R1 %2, 5 |
N 2 ~ 6 mm
|1p71 A6 VCCSASO VO 12[yo Laatel 1 E&Zﬁﬂg&g% mm FDV0630H- SM NECR-W DTH=0: 2 mm 3 4 6A Max Qut put
é%;%?" VOCSASO_OCSET  11|crser J f = 300 kHz
1/16W
62" 7 <o PVCCSA PGOOD 14 | peood
4 |ern _—
‘R7147 J_ VCCSASO_FSEL 13 |ggg.
140K 3 o
e | LGOS 'R7103 =T =
VTl - 19 0 9 |seT1
2 2 2w xsr 5%
116w 6
&7102 1 et M 00
1 C7105 1 2. 28 — S lvip1
— T000PF 577 15ﬂ B igg 2 s VCCSASO_CS P
. %
2 §Bf- coc sw 603 Qb PG R7141: s VOCSASO_CS_N
2402 VCCSASO_SETO0 o o« 1K
VCCSASO_BET1 11
ve e 7 C7140
#9221 T000PF B
2|2
1
5%
wibos |'R7142
402 1K
12 [y CPU VCCSA Vi D<1> 1 174
= i
(VCCSASQ_QCSET) 2402
(VCCSASO_VQ)
_—
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199 P1VB SO COVP RC LA AN 2 PLVBSO COW Bl | cow P1VBSO PGOD oy 75 | VESLF VELF (2 2 L 35uF L 220 L5 1UF
ke 1% Sk 2 2 o TR Y 18
1716w 2 X5R’CERM 1 2 X5R CERM 1|2 X5R
Vios™ g P1V8 SO Rd 603 603 462-1
P1VBSO FB 1 C7767 )
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NO STUFF NO STUFF 127 SSVBNSTFEAPE | |- et o 2 ° CHANNEL P- TYPE 8V/ 5V
'Rr802 C7809 Jo _/vostuf H 2 R7830 cresR RDS( ON) 26 nthm @. 8V
802 |Dlo 220K 0.033UF —— 3.3V A4 FET . 01U :
S5 o | P3V3S0 EN L 1 2 P3V3S0_SS |
SSMBNS7FEAPE /16w NO STUFF  xen 2 ®| NO STUFF PMSLP S3 R L 5|G” Sf7 A 1 LOADI NG 3.2 A (EDP)
02" %go C7800 MOSFET Si A427 e [ 1w 1%
0. 01UF 402 CERM
2[c¥ sk P3v3sa EN L 15 P3V3S4 GATE[ 1]]: CHANNEL P- TYPE 8V/ 5V il 3 3V SUS FET
» m>—P3V3_S4_EN &é}//g\{y 3N RDS( ON) 26 mOhm @. 8V = . 87%%
40 e LOADI NG 1.35 A (EDP) S Aa27D0
= SC70- 6L
o 26 24 29 23 2019 17 07 o _PP3V3_ S5 ~
TSR ) liﬂ _LD - PP3V3_SUS 716 17 16 19 20 22 40 71 72 =
1 22 Cr7821 T
Q7822 | jols 00% 0-033E 2 3.3V SUS FET
3.3V S3 FET - FiRe 5 "l 7820 MOSFET | ST A427
: 2 Ri82
870 0. 01UF
§7A427D] 2fe*—s povasus EN L 13402 | povasus ss | i) CHANNEL P- TYPE 8V/ 5V
sC70- 6L - PM SUS_EN M:?/EW %Igl\; RDS( ON) 26 nthm @l. 8V
%0 20 24,2322 20 19 17 5.7 o _PP3V3 S5 ~ m 40 G LOADI NG 100? mA ( EDP)
| "’l i] _LD - PP3V3 S3 80748 18 34 20 20 21 32 32 40 =
Cren - . 5V_SUS FET aww
Q7812 | Pl 0.033F —— S 3.3V S3 FET —_— Q7840 C
SSMENATFEAPE v, o SI A413DJ
402 Cc7810 MOSFET Si A427 SC70- 6L
RS0 0. OtF CHANNEL P- TYPE 8V/ 5V 2 oo s 1 POV S5 = m
2[5t P3V3S3_EN L u\‘X}(\/z P3V3S3_SS 1|2 - = [0\ ~ PP5V_SUS 72
»m-PSVES3 EN | e 1y, RDS( ON) 31 nthm @. 8V 7841 1271
VELF 16v 1 1 -
LOWDNG | 1608 A (EOP 782z | ok Bz SeREL C 5V SUS FET
il SSMBN37FEAPE AT 1877 ®
e 5ot X% C7840 MOSFET Si A427
24 %%
F g 0. 01UF
5[ s PSVSUS EN L 15 P5VSUS_SS 1]]2 CHANNEL P- TYPE 8VI 5V
73 72 PM EN % JAR RDS( ON) 16 nthm @. 5V
o G LOADI NG 1007 mA ( EDP)
6730 20 27 76 _PPLV5_S3 5. OV SO FET a
2 oo 511 PP5V_S5 ”. Brs66
TPCP8102 PPEV SO
C7801 i 23VI1K- SM OV _OU 67224247 52 54 65 68 70 73
0. 1UF
frivd al 60 50 57 a6 44 43 42 32 30 7 o _PPDOV_S3 1 -
N U7V80C01 s APN 37650928 e T—:—-'%_J_i 5.0V SO FET
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1/ 16W° 10K LPREFPFFSH GND_THRM PAD 3§§5' z . 4 NOTI CE OF PROPRI ETARY PROPERTY:
Vacky[ wgeff'S’ 15 0K S| o] ss3s2310 LA E—ALL SYS PVED { gy o2 BEAERIT L LR IEEN LS IE |\
2l M Wity L T 10 MR NTAI N TH & DOGVENT | N GONFI DENGE 79 OF 109
402p 1 hos = 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 73 O: 86



www.chinafix.com

15 5 LCD 1 G PUR

'R9014
100K
5%

1/ 16W
VE: LF
5402

MFET- 2X2- 81 N

PP3V3 S5
33

CRI TI CAL

U9000
FPF1009

VI N_1 VouT_1] 4

PP3V3_LCDVDD_SW

L9004
FERR- 120- OHM 1. 5A

VI N_2 VvouT_2 5

THRM
G\D_ pAD
6 7

VOLTAGE=3. 3V
M N_LI NE_W DTH=0. 30 MVl

M N_NECK_W DTH=0. 20 MV

211287,81187:8.7%:81:.5%9 ©°_PP3V3 SO o

LCD CONNECTOR

LVDS CONNECTOR: 518S0650

FOUR GROUNDI NG VI AS SHOULD BE DI STRI BUTED
ALONG THE GROUND SMPECF;I;%EAE(lI\‘D THE CONNECTOR BCDY

J9000
20474- 030E- 11
FRT-SM

4642741740737 36733 29 27 36
85 77 75 73 72

*RO008
2. 2K

5%
1/ 16W
M- LF
402

188 6 _LVDS DDC CLK

08 RTUA

L9
120- OHM 0. 3A- EM

2

0402-LF

(LVDS DDC POVER)

188 6 _LVDS DDC DATA

1
O
2o
s PP3V3_LCDVDD SWF l EDS
VOLTAGE=3.3V M N_LI NE_W DTH=0. 30 MVl 4 o
BKL_VSYNC LY
5
O
1o
186 _LVDS 1G N<O> - g o
-5
156 LVDS 1G P<0> - EDS
-
EL:
18 LVDS | G N<l> - 1y o
-
186 LVDS 1G pP<1> - 11 3
e 13
O
18 LVDS | G N<2> - 14 o
-
18 LVDS | G P<2> e 19 o
-
19 3
85 6 LVDS CONN A CLK F N - 15| L I/F
85 6 LVDS CONN A CLK F P - E Y
g 19
PPVOUT_SW L LT >3 ©
1 NC; O
C9020 1 21 3
0. 001UF 27]
i ! °
Sow 2 NC; 25
402 24 o | LED BKLT I/F
= 25
= d O
2 ©
24 O
) 24 0
2 o
3 39
N{ O
4 J
5 ) 33
6 34 Q
ISYNC MASTER=K24 M.B SYNC_DATE=07/ 20/ 200
T

LVDS CONNECTOR

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

2 1

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 90 OF 109

IV ALL RI GHTS RESERVED 74 OF 86



www.chinafix.com

8 7 6 5 4 3 I 2 1

5 @ A ARSI Tr - —— —T
"> 120 A B AS R2Do T29 A Hi gh- Speed Si gl
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0. 1UF |§8i’4’ TR caps to inprove |ayout. GND_VQ D=TRUE Bi asi ng D9372/ DO373: S| GNAL_MODEL=T29PI N R9375 1. 5K 1 R 5
%(‘é) 80/ C9381) D9364/ D9365: S| GNAL_MODEL=EMPTY > 6 1], =
s DP_EXTA M._C P<3> C9306 1|z DP_EXTA M._P<3> T29 DPR N<1> ,—| |—,;0.,, - T29 D2R C P<i1> 76 8
0. 1UF | [8% a5y, P s o R Pels Os J7UF | G g 2 T29 D2R C Nel> o>
o DP_EXTA Ne3> 7 1|2 DP_EXTA M _N<3> 5 PP3V3 SO PR el |Q_3_8_|1 o s @
0. 1UF | [30% 3%, R9309 A n sl rnenn OVERS! ZE_PAD=0. 875 mt'2 0. 47UF I 1 2% 4R 1 -ﬁg%éyﬁzu 2w G\D_va D=TRE ( D9360. 2)
1'\1A . 54 57 61 62 71 72 73 74 15 77 ( Both L S) (C9383, > QD VA D=TRUE 201 1l < i - = 120, Tx 1
2 1 2 2 1|2 . _
L a0 17 DP_EXTA AUXCH C P C9308 1|2 DP_EXTA_AUXCH P s 5 . T29_R2D C N<1> . —0. 1NH 0zorTle T29_R2D C F_N<1> ;ﬁ—ag—{l—um, 7y 129 R2D P<1> = —r T29DPA_M._C P<2> 76 53
n D - 10F | 1 38% 355 T - T29_RID C P<l> ' X , (=129 R2D CE P<l> o344 || FV i (. T29 RoD Neis D9383 ., T29DPA_M._C Ne2> o o
DP_EXTA_AUXCH C N C9309 1|2 DP_EXTA_AUXCH N o ‘—19%%%7% ‘—| By DETRE I_BFRQ'U_UZ'L‘RH'D'_TW
o 00 47 @——| o T 5o ) ) . . . 47UR 1 Gaxdra L. 5K 2 G\D_va D=TRUE ( D9382/ D9383)
0. 1UF | 1328 &% R9308 N A R9308/ R9309 nmi ntai n bi as on C9308/ C9309 (C9383. 2) GND VO D=TRUE 201 R9383 STL8QW D9361 1 2 | | onp va -TRUE ( DO361. 2)
If GPU uses common pins for AUX_CH AAA% 17y J_ to prevent spikes when U9310 AUXDDC OFF _BZYRQ'U—UZ'ERH'l- >|—W—T P27 “ STRUE —
and DDC, alias nets together at GPU. 1L transitions fromhigh to | ow (AICIIQI'IICI;'-\L) szgél 1.5K 1 5
= s € D=TRUE b
%V\/Z—W 2 DP_SQRVA M._R P<0> 032‘21UI1: I—mv—51v1 :» DP_SDRVA M__P<0> SI GNAL_MODEL=T29PI N R‘:gé/ 1. 5K LAAN 2 s 1/2ww 1
: ——— R9355 30 2 *  nDP.SDRVA MR N<0> (9365 1|2 . =DP SDRVA M _N<0> (D9382/ D9383) LR =
gy r D’ | Ver N2 —s—r7ow? '—| I"ZW_ETVJ SI GNAL_MODEL=ENPTY ,
BEEy PP3V3 SO U pe = M 7201 0. 22UF Il %R 201 ( D9360/ D9361) Both R's nust conlnect

10 17 |h&13%7] oay.

“leuis ’ R9350 30 17pp,2 SORVA M._R P<2> .—|C9360 L I—MV—EWZ DP_SDRVA_M._P<2> S to Cin star topology
%% %8 % 1}20W L s 0. 22UF 5B, 83 DP Path Bi asin . DP A Bl ASO

1 R 00 PETSORVA MR Ne2> C9361 SR 2010 ., DP_SDRVA ML_N<2> g OLTAGE=3. 3V
C9310 1 C9311 [+ C9312 R9351 30 . 2 3 |—1| I?ZW_HVJ R9361 1.5K1 >
2. 29% f— (1).%1UF f— (1).%1UF N NE 261 0. 22UF ' S8R 301 R9360 ,\/\/\/_W
e | Bl B RO352 *R9353 54 ppavs so L SK 1A 2o
276 2 NNz
PS8301 | 2C Addr esses: 402 LF 0201 0201 oo 270 270 7 30 39de'st Oy 2 C
C Al A0 Addr (WR) U9310 1/ 20W uzqu 7 %85 8 R R9365 1.5K 1’\/\/\,2—W-
0 0 O0x96/0x97 = PSB30LTU IWOGTR A2 —I 201, 321 Q32 R9364 1.5K; 2 2
o 3 gxg% oxsr v s _DP_EXTA_M._P<0> 1linpop ORI TI CAL our oor| 30 DP_SDRVA_M._C_P<0> e CRI TI CAL VVVITRE TLgW 9358
1 1 OxB4/OXBS for LB EXIA M. NeO» 2iN_pon our_ton 29 P SDRVA M. C NeO> 9363 it 1 Y9389, BN Roficoser. 15044 0. 1uF
1 2
Note: O her Parade m s _DP_EXTA M._P<1> 4 |iN_D1P out_p1p| 28 DP_SDRVA M._C P<1> 0. 1UF I}EZ_R'V_\— s _DP_A PWRDVW 2 >C4 DP_A _BI AS 1 I |2_‘L
devi ces use 96/ B6, fon LB EXIA M. Nels =INDLN our_pin_27. DP SDRVA M. C Nel> C9362 W 7 v L
Used 1or this par S = <7 = — et oo et D SDrRVA MG g e » DP/ T29 A Low Speed MJX# ~
used for this part. o 7s _DP_EXTA M._N<2> 8 || N D2N out_D2N| 24 DP_SDRVA M._C N<2> 9367 I'C supports input p
w7 _DP_EXTA M._P<3> 9 || N psp our_pep| 23 DP_SDRVA ML_C P<3> D 1UF1 Bormr high while vcc = ov. L 7 7« _PP3V3_SW DPAPVR
NORQSEL]J_FJI; 'R9310 o 7. _DP_EXTA_M._N<3> 10 | N_paN our_o3N|_22.ss DP_SDRVA M._C N<3> 9366 : I_g;;ﬁ":_'_ Mist be 3.3V DP A port power A
1K 1K 1 s my—DP_EXTA_DDC _CLK 14 || N soL AG_AUXP|_20 & DP_SDRVA_AUXCH C P 0. 1UF I I3% 48 JiC9390JiC9391 —
17180 ew DP_EXTA DATA 13 | N soA AC_AUXN|_19 & DP_SDRVA_AUXCH C N U TUF
M58 M5atF AUXCH Snoop Port 21214 Y o] e X ¥
402z|  [240 o 5 _DP_EXTA_AUXCH P 16 || n_AUXP oUT_AUXP_SCL| 18 (DP_SDRVA_AUXCH. P) eod by Seb3or OM T_TABLE 1R9399 |? ECV' 2 ECV'
o1 75 _DP_EXTA _AUXCH N 15 |I N_AUXN QUT_AUXN_SI 17 (DP_SDRVA AUXCH N) dudi ngyt rai ni ng oo DP_SDRVA M._N<3> 31 [pni o—vep— 100K
N — 0
'R9312 o+ oy DP_EXTA_HPD 2 |in reo (1PD) Qur_rPo_3L_(DP_SDRVA_HPD) Co369 = DP_SDRVA M__P<3> 20 lnm o U9390 Tloow
Yow DPSDRVA | 2C CTL_EN 26 fi2c cTi_en(iPy) 2 DP A CA DET — 1UF e 2 DP_SDRVA M._N<1> 27 g 3. OBTLOADRO8L 2201 =
M5t - CA_DET am 09368 o DP_SDRVA M._P<1> 26 |y 1- DouT_0+| L T29DPA ML_N<3>  romy 1o o0
g DPSDRVA_1 2C ADDRO 8 | 2¢ ADDRO (1 PD) vl vl pouUT 0-| 2 T29DPA_M _P<3> .
DPSDRVA | 2C_ADDR1 35 cext|_ 11 DPSDRVA_CEXT XoR R ss DP_SDRVA AUXCH P 19 |auxi+ - ; <D
1 2C_ADDR1 (| PD) T29: Unused
| 2C_DPSDRVA 38 PLACE_NEAR=U9310. 11: 2 ss DP_SDRVA AUXCH N 18 [auxi- CRI TI CAL
a1 SCL_CTL -
ey 2C_DPSDRVA_SDA 37 |spa_cTL 232u% ! DP_SDRVA_HPD 17 |mpp 1 pouT 14| 4 T20DPA M._N<1> ey io e
12 | 529% CKPLUS WA VE=Ndi f Pr_badTer m pout_1-| 5 T29DPA M._P<1> 76 83 B
B DPSDRVA_REXT REXT AOgEEy;Jj w2 T29 A RSVD N 25 |oine_or T29: LSX_A ReP/ P2R ( P/ N)
25 16 rmy—DP_AUXCH | SOL 39 oF wo T29_A _RSVD P 24 |oine_o-
516 AUXDDC_CFF (| PD) 1 23 AUX+|_6 DP_A EXT_AUXCH P 76 83
DP_A PWRDWN R 34 IpD (1 PD) - N N (T29_A_1SX P2R) DI N2_1+ A |7 DP A EXT AUXCH N @75 -
SDRV_PDV ) R9392 R9393 (T29_A_L SX_R2P) 22 |pine 1- S T e S
A 1 PS8301 has internal D__THVPAD 5501/u é\% == = : C i as Si
R9318 R9319 ~150K pul | -down on PD ola] v 280 Voow T29_D2R1 Bl ASP 15 |axe+
a5 il‘;/ulGW pin. Okay to drive this 201, 201 T29_D2R1_BI ASN 14 |auxe- HPD_I N8 DP_A_EXT_HPD amy s 7
M VECLF pi n even when VCC=0V per o o 13 |ep 2
2°1H 2402 Parade (pin is 5V-tolerant). _L R9396 R9397 NCX=— "= 11R(?03K98
- Port A MCU - He s3I e apwom w0l 100K
= 1/ 20w 120w s T29 A BLAS 1 32 AUX_SEL LO=Port A
201 201 11 NC H =Port B 2 1
16 75 s _PP3V3_SW DPAPVR d
o Mist_be 3.3V DP A port power , CBTL04DP081 (353S3151) and 1 —
1 Pl 3VEDP212 (353S3055) are THVPAD GND
o 1 C9330 |1 C9331 R9338! = foot print-conpatible parts with 0| w=|d| SI GNAL_MODEL=T29DP_MUX
Vo) — O, 1UF 0s, L UF 10K simlar pinouts. NXP uses pin
CRITI CAL OM T_TABLE 2 2 éé‘,gM 17180 10 for M. and HPD, Pericom uses
ng)gl313;-(2)A 402 402 Vaos pin 10 for M. and pin 11 for HPD. L
DP_A CA DET 1 HVQFN25 16 o T29DPA _CONFI GL_RC Note: U9390 M./ HPD defaults to T29 node so that DP/T29
s DE A LA DEL gL IRESET#/ PIC0_O R/ PI O1L_0/ ADL - Yanyi] X !
s _DP_A PWRDWN : P— EIEOJErl/CLKOJT RPIOL_1/ AD2 17— e T29DPA CONFI G2 RC@’B Rgng34 Di spl ay can detect host T29 support using |2C
a T29_LSE > 7Pl 00 2/ SSEL/ CT16B0 CAPO RIPIOL 2/ ADS |18 gy T29_A HV_EN R LAANZ T29 A HV_EN momy s 56 76 pul I -ups on M.<3>  U9390 AUX defaults to DP node
- T (IPU SVDI O PIOL 3/ AD4 1Y g T29 A UC ADDR 7 5% ReFauseoA08s opp BY| ) cdowns woul d defeat DP Sink’'s
02 48 20 12C T29 SCL 8 Ip co_a/ scL(0D) " 20 o DP_A _EXT_HPD VE- LF '

A 83 48 3. 12C T29_SDA 9 |p o0 5/ sDA(CD) Pl OL_4/ AD5/ WAKEUP - a6 75 Aok A
=T29_WAKE_L: ; T29DPA_HPD 10] by oo_6/ sCK PI OL_6/ RXD|-22 g T29_A LSX P2R P2R = Plug to Receptacle TERCT? VNG, DATE=107 107 201
Tosktops Use P VAKE# " T29_A BIAS R 111p op_7/ cTsw PIOL_7/ TXD[- 24wy T29_A_LSX R2P ReP = Receptacle to Plug e =
%ks)i }ggsugze&td\/\iKE# s T29_LSCE<O> 12|p) 00_g/ M SO CT16B0_MATO Pl O1_8/ CT16B1_CAPO | 6 gpm T29 LSEO<1> am > . Di Sp| ay Port/ 729 A MJXi nag

129 VAKE L w@m129 LSCE<1> g 131pop_o/ MOSI/ CT16BO_MAT1 | 2C Addr - R9339 gsﬂ
w = . - )
o - SWCLK/ Pl 00_10/ SCK/ CT16B0_MAT2 ( 0x26/ 0x27 (W / Rd) d} | |
N T29 MCU INT L 15 [e>) N4 1/16W e nc.
¢ @ — L2 N @ R/PID_11/AD0 (D) THEM XTALI 1|1Q|?335 11Ro9K336 i App T
I /6w /6w NOTI CE OF PROPRI ETARY PROPERTY:
N = BEHERE AL BVURIEENS IE |
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 93 OF 109
Il NOT TO REPRODUCE OR COPY I T
R9330 pr ovi des pads for progranmmi ng/ debug of MCU, pl ease nake accessi bl e. L 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART 75 OF 86
I f project has space for 10-pin programi ng header it should be used. IV ALL RI GHTS RESERVED
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3. 3V/ HV Power MJX Port A 3.3V Power Switch

55 PP3V3_ SW DPAPVIR CRI TI CAL
@!EXEQ%%QW':% 35 W B1100 chosen for high Vf DP_PWR nust be S4 to mm
e P t 2 I—I\/ P S . t h for 2.9V node. CRI H%L U9480 wake from T29 devi ces.
or ower W C S| 8409DB: PO 120 L TSR PP3V3_S5
Normi nal M n Max vds(max): - 30V — d !
I FLT 885mA  876mMA  894mA (*) Vgs(max): +/ -12V DFLS1100 767535 129 A HV_EN 350c EN 4 SMC_S4_WAKESREHEN s 15 46 75
ILIM 935mA  925mA  944mA (*) vgs(th): -1.4V LCAL an
TFLT  18.3ms 13.4ms 26. 7ns Rds(on): 65nChm @ 2.5V Vgs {&22% 2 CRITICAL | ORI TI CAL D
wes PPLEV T29 TSD 470rms 235ns 7248 ld(max): 3.7A @70C SI'8409DB C9486 1 1C9485 | C9481 : 1 C9480 |*co4s8
20V Max 1] CRITICAL |44 (*) U9410 tol erance unknown 3. 3V/ HV MJXed - 3.3V Al ways 1098%:: o QS-%lUF 0. 1%[;:: —— 22UF —— 100UF
2 11 CRI Tl CAL < oo~ 1 6')(5\F/a 2 2 $m Ry 2 2 %% CERM 1 2 83V 4,
R9217](_)E1 9410 : i Vi N VCU'[ ﬁz 1C9411 Dgg\-ﬁlo - 1 T2t 805 65 703 35 POLY- TANT
1 i ockin s -
LB 01tk — U9410 o N N T YARERARR E ¢ Ro42 T R9425'  when Source >3] av \ O 'R9426 'R9430 1
1p sov' 5 TPS2590 2 §ov tk : 100K 4. 7K ) 1K 47K = 655 _T29_A_BLAS
4022 603-1 &N 603- 1VOLTAGE=IEY STPS2L30AF 17180 17180 or HV_EN hi gh. L ew /6w
DPAPWRSW HVEN L_R LN vea LT P TP_DPAPWRSW FLT_L V405 V405 02" 02" CRI TI CAL |3 1 8291%'3;5
eRTR: ILIMT DPAPWRSW | LI M DPAPVRSW VREF DPAPVWRSW P3V3_ON L DPAPWRSW P3V3_ON 5 byr T T, #Y
DPAPWRSW CT 9cr IFLT 8 DPAPWRSW | FLT RO428: DPAPVRSW HY_DET R L 9436 : Z&géo%gA 5
GND THRM SOT353
20 21.5K 3| CRI TI CAL] 1R9429 | C9424 1 N . 430,03 s 430 e —— 4ks
19412 PoD 1 1 1 = — 10%
Oyl TOF EEEIE ROMbR L | Pooidt b JTE 47K | O AT == 424 ssvorsPere L] [ | Spierree - 0o —
% %, 402 , 1ew X5R 2 46X F L
2 é& XSR M:ié‘évz 2} 15w ;2426 il 82 paPvRSW ON L C | MVPTS92EX] : *'— _'% . DPAPVRSW ON
<CT> <RFLT> <RLI W& = SOT383 L 4 DPAPVRSW HV_DET| L L - - 5[67 sz s " g2
G\D__PG\D NO STUFF| j . L T29_A HV_EN g =
| FLT = 200k / RFLT = 885mA 1 9426 o[ ¢t 19429 | R9424
415 = 0. 1UF —— ——0.1UF .2 = R9437
,89 ILIM= 201k / RLIM = 935mA 89T 349 115 82
SSMBK15FV  pls cERy 2 2 CERv Ve LE DPAPVWRSW NPN_E W
SoD- VESM HE | TFLT = CCT * 38900 202 402 402, aEW
M Q419 462,
TSD = CCT * 100000 S
= 3 DVBS3DOWV L R9418 R9423;% 1Rc?|<432
1[c¥H s Bl eeder Resi stor 5 DPAPVR BLDR B AR 2 DPAPWRSW HV_DET 1 18% Srow =
: 2.5V / 249 ohm = 10mA AN Vo5 pird C
: ZXREO60A REF range: 0.595-0. 605V (0. 600V nomi nal ) 115w 2 2
= Circuit threshold range: 3.363-3.439V (3.395V nom nal) 402
1% | - : 6 =
= ML b | (P419 -
402
] | Dmsstow L9400 Di spl ayPort/ T29 A Connect or
7075 36 s Ermy—T29_A_HV_EN 2lc | FERR- 120- OHM 3A
Note: Bl eed ‘i wh TH PP3V3RHV_SW DPAPVR _UF 1YY Y L2 PP3V3RHV_SW DPAPVIR
e: DPiI?’V\gSV\?I(iNI \éeEr i gn MNPRECR W | X 0603 W Circuit threshold range: 2.877-2.941V (2.903V nomni nal)
HI GH and T28_A HV_EN s 9400 1| ° R9405
is LOW 1 0. Ollt‘g"ain—— GND_VOI D=TRUE ' 715
C9490 SO 2 Fgr 19490 T29,SMT pads GND_DPACONN_1 1 2 GND_VO D=TRUE
»mm>_T29_A BIAS R 0. 1uF 402 E;%n_vu D=T§L.Eg : @!E&E‘E‘%@’W BHESSE M s 41]Bot h Cs) =
2 <4 A
— = T20 Dir  DP Dir CRI Tl CAL DP Dir T29 Dir B WS Fooway—_T290PA M._C P<0> am e -
10% o s T29_D2R C P<0> - & 4 - o2 T29DPA_M__P<0> : CERV SR 1 159 DPA N<O> 75 00
= @n—T23-DER e - - J9400 - e J29DEA ML P22 9471 1|
X35 83 75 (OOT} o= <= DSPLYPRT- M97- 1 = o2 0. 47UF || &R X8R 1
R9491* GND_VO D=TRUE GND_VO D=TRUE F- RT- THSM T29: TX O 201
51 R9494* 'R9495 / ) : — GND_VO D=TRUE | GND_VOI D=TRUE
) Ke g1K R9403 e oo R9406 ATl
M 1/ 20W 1/ 20w ) GND_VO D=TRUE 2 N GND_VOl D=TRUE ' “1 % 470K
2012 280, 561 1 2 GND DPACONN 8 1O HOT_PLUG DETECT  GNDO-— GND_DPACONN_7 1 2 | %,"fzuw
] ~ M = N O CONFI GL M__LANEOP O o . %
T29=A BIAS momyose S| GNAL_MODEL=EMPTY S| GNAL_MODEL=EMPTY 1%:6\” g’;ﬁ;ﬁ%ﬂ,wg FES 38 W 6] Scovr @ M. LANEON O3 ]@EA@%@ BIFES 58 T 1%:6w 2201
201 8l baD DO~ 201 P!
0 2@y [29DPA_M__P<3> -— - 10[ SM_LANESP . Lanetp 02 - - T29DPA M._P<1> mwse
. 729 A BIAS D2RNL " Tiabz,zdwl_ N<3> -— - LLOM LANIN W LanEIN O - - T20DPA M._N<1> e B
N u
s > T29_ A BI AS D2RP1 RI404 o vo orrue o gzﬁ T LANS;Eg = T29: LSX_R2P/P2R (P/N)
CRI.TI CAL 1452 2 GND DPACONN 14 18 * - 17
498! |'Ro4 (9498 : 20 Oh oo M_LANENOT ] R9407
R9498'| ['R9499 650NH- 5% 0. 430NA- 0. 0520HM. L 128w AeESo) T OPE-FIR RETURNG GND_DPACONN 13 - 1 2 | oDVl DTRUE
59 5% 2 , GN\D_VO D=TRUE 201 = . v
17200 irzow SHIELD PINS m&%w@g FES: 35 W 1w 04 %01,h| ICE s)
0603
G\D_ VoI D=TROE 2 2% vo b=TRE D9498 N > SI GNAL_MODEL=EMPTY. E 11 T29DPA M._C P<2> 755
5 75 o129 2R C P<1> I—B:Rg'u.—oerFrD'—Tm 0 T29DPA_D2R1_AUXCH P - Py - @ T29DPA M _P<2> i 8% 1 _T29DPA N<2> 75 8
o 5 @129 _D2R C N<1> D9499 REE « T29DPA_D2R1_AUXCH N - — - @2 T29DPA M. _N<2> -
BAR90- UOZ2CRH >| TSLP-2-7 CRLTI CAL . 201
ST 650Nk 5% 6 J30NR-0. 0520HM R9402 = 2 TX_ng408 DO TRE | Do~ TRE
sl | =T29PI N ° 0. a 1 2 __T29DPA HPD R
(Both L’s) 2 1 Vs% FERR- 120- OHM 3A -
n RUE 1/20W m
83 5B DP_A EXT _AUXCH P sl G\IALJ[\)/g)DsEL=EI\PTY 361 R9401 e D'iACO\Ing - 0603 : |
os 2@y DP_A_EXT_AUXCH N 2 Ko :
R9408
1 1
Cgéogpé J . ggp‘,‘:gg 1/\/1\3\/2 470k R's for ESD protection
cégk’j > > iﬁgM 1w | on AC- coupl ed signal s.
402 402 M —
201
s g—T29DPA_HPD - A
i T29DPA CONEI G1 RC DP Source nust puI | 1R9441 SYI\CII IIVLAESTE%T29 SYNC DATE=10/16/ 201
down HPD input with .
s T29DPA Fl .
- T29DPA_CONEI @2_RC Sreator than or "equal 3 100K Di spl ayPort/ T29 A Connect or
A to 100K (DPv1.1a). st
RO452'| |'R9451 94941 |1C9495 2402 Appl e Inc. D
% 5% 330PF —— ——=330PF  gjnk HPD range: ®
WY it ST T 882, High: 2.0 - 5.0V = ,
402, |p402 765 765 Low O - 0.8V NOTI CE OF PROPRI ETARY PROPERTY:
B : THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 94 OF 109

= 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 76 OF 86
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PPBUS SO LCDBKLT FET

MOSFET FDC638APZ
CHANNEL P- TYPE
— RDS( ON) 43 nthm @. 5V
Q706 LOADI NG 0.65 A (EDP)
FDC638APZ_SBMS001
SSore- i PPB LCDBKLT 8 77
3AN';937230467 o yﬁ&gﬂ;ﬂvﬁg 3 THERE |'S A SENSE RESI STOR BETVEEN D
o001 o _PPBUS G3H ! s PPBUS SO LCDBKLT FUSED . r‘q} ) PPBUS_SW LCDBKLT_PWR *C9797 AND C9799 SHOULD BE PLACED I N T- BONE FOR ACOUSTI CS
84783%50 0 \ /Wil Woro. 4 mm o~ AND PPBUS_SW BKL *PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS PCSS| BLE.
603 1F Vot TaGesTs, 6w o 2 ™ %J_i - ON THE SENSOR PAGE *LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST Cl RCUI T
BOTTOM 'RO788 Cc9782 * —
301K 0.10F —— - 70 60 65 54 52 47 42 22 7 5 _PPOV_SO PLACE_NEAR=L9701. 2: 3mm
View [ CEIgT7I &L CRI TI CAL
MELE 202
2t 33UH- 1. BA- T10MOHM 9701
LCOBKLT EN DIV o PPBUS SWBKL — . LYY Y L2 PPBUS_SW LCDBKLT_PWR SW 1 Il>‘|L 2 JLACE_NEAR=USTO1. AS: Smm PPVOUT_SW LCDBKLT
121745 25M M NERERRWY BFFES: 378w CRITI CAL o MR WIS 3
‘RO789 Oftf i o3 SO Y e RBL6OM 600| |1 09706 |1 00707 |1 (0799 ormaety
ot 0% 0% PF :— JUF
e XSE* ? %55 2 %7% cERM }{ 2 BBY
242 PLACE_NEAR=L9701. 1: 3rmm PLACE_NEAR=L9701. 1: 3rmm 4 1210-1 F}L/iglélN 09701, 2: S _—
LCDBKLT EN L | J_ PLACE_NEAR=D9701. 2; 3mm
- PLACE_NEAR=U9701. Dl 5mn PLACE_NEAR=U9701. D1: 3nm =
Q707 Bk Cc97 1C9714
SSMBNL5FEAPE K Lg P — o/OlUF
SOT563
o Gog e 2 B XVQ720
[c*s LT LS ©©_PP3VE_ SO S FAG BB L z
7 % - .
oM LCDBKLTEN | - TERARNE PLACE_NEAR=U9701. C4: 4rmm M RERESR-W BHES: 1 M PLACENEAR=CO797. 1: Smm
C9711 1
CTUE -
{y—
e
- C
BKL_YSYNC R
26 [T BKLT PLT RST L NO STUFE
1 1
R9754 R9755 NO STUFF
1/ 16W 1/ 16W @ilz‘lél
2402 2402 2
H 5| 8 o
7o m—BKL_VSYNC | N7 4" s)l(zgé'} NO STUFF VbD 6 VLBO VIN
TOUF 482 R9740 u9701
47. OIS
1]|2_BKL FLTR R 1AAA s 25- BUVP- M CRO
11 1% D2 | vsync swo| BL |
20% oW swil B2 BKLT: PRCD
%R R9741 402 BKL_FLTR  [g LTER = RO717
R9753 1’%/(\)/I§/2 BKL | SET 83 || ser 3 el As PLACE_NEAR=U9701. E5: 10mm | 0 > LED RETURN 1 e
b er o 1220202020 gy SMBUS_ PCH CLK LA i BKL FSET o |rser &
RO757 178w 02 BKL_SCL 08 | sax e
0 M- LF ouTl BKL_ | SEN1
R SMBUS _PCH DATA 1A\ 2 102 BKL_SDA D4 Json cut2| D5__BKL_| SEN2
Addr: Ox58(W)/0xS9(Rd) , 5%, BKL_PWM_ A | pyy oura| S BKL_I SEN3
G05" LA Z— BKL_EN A3 | en cura| E3__BKL | SENA o
- s PPBUS SW LCDBKLT_ PWR = outs| B2 BKL_ | SENS
R§O713K1 R9715 PLACE_SI pe-soHor e FAULT FA&.\; T1 ca oUtel EL_BKL_| SEN6
100K
1% 1% 22
R9704 RS g g 55 B
- LCD BKLT_PVWM AN 2 4 1402 66
B 178w = ) - 20" m 17w = = - 20" m
it 1C9704 = 8| o 2< BOTTOM ME-LF
40 1 33pF 02
T %Eg, | _LED=22. 7mA BKLT: PROD
5 R9716* 'RO714 R9720
90.°9K 16. 2K PLACE_NEAR=UO701.E3:10mm O * | 5 RETURN 4 o
= prn:g- 62kHz ,%,{:lﬁ‘év ll}ﬁ\év PLACEMENT _NOTE=Keep away from noi se nodes(E4, Al, A2,|Bl| B2 pins NERENR-W BFEES: OmI?m 5% NERESR-W BFEES: Omlrm
see spec for others ™aoz, 2402 24 BorTam MLASW
GND_BKL_SGND 1582 BKLT: PROD
NGESoYY PTHC. 2 L R9721
. —
| _LED=369/ Ri set PLACE NEAR-UBTOL. E2:10mn O 2 LED RETURN & _ o
( EEPROM shoul d set EN_| _RES=1) N-NECK_W DTH=0. 20 nm 1w N-NECK-W DTH=0. 20 nm
BOTTOM M LF
BKLT: PROD
R9722
PLACE_NEAR=U9701. E1: 10mm N 0 > LED RETURN 6 e
- - 30 5% - - 30
- - 1/ 16W - -
BOTTOM M LF
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON SR S S E V] N DATE=0e oo 010 A
103S0198 3 RES, THIN FLIM 1/ 16W 10. 2 CHM 0. 1, 0402, SM RO717, RO718, RO719 BKLT: ENG 10. 2 ohmresistors for current LCD BaCk| | ht D_ | ver
103S0198 3 RES, THIN FLIM 1/ 16W 10. 2 CHM 0. 1, 0402, SM RO720, RO721, RO722 BKLT: ENG neasur enent on LED stri ngs. g
d} Appl e Inc. D
®
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT| ON_CONTAI NED HEREI N IS THE
'Rl ETARY PROPERTY OF APPL| COVPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 97 OF 109
Il NOT TO REPRODUCE OR COPY I T
NOT TO OR PUBLISH I T IN WHOLE OR PART
'V AL R GITS RESERVED 77 OF 86
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CPU Signal Constraints CPU Net Properties

ALLON ROUTE “GAP NET_TYPE
PHYSI CAL_RULE_SET LAYER ONTDAYERY M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CPU_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD P . DM S2N P<3: 0>
N PCLE 85D PQE H 017
CPU_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD oo N PCIE_85D PCLE DM __S2N N<3: 0> 9 17
- [ . VI POLE_85D POE DM _N2S P<3: 0> o 17
CPU_27P4S - =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE 7ML 7ML e e aen o DM DS Ne3: 0>
H 9 17
NOTE: 7 nmil gap is for VCCSense pair, which Intel says to route with 7 mil spacing without specifying a target inpedance. > ot men . EDL DATA P<7: 0>
H 9 17
O oan POLE 85D POE FDI_DATA N<7:0> 017
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT Ol FSYNG<L. . 0>
[— CPL_50; CcPllAGTL . 017
CPU_AGTL * =STANDARD ? CPU_AGTL TOP, BOTTOM =2x_DI ELECTRI C ? [ — CPU_50: CPU_AGIL EDl | SYNC<1. O 9 17 D
CPU_8BM L * 8 ML s [ — cPl) 50! CPU_AGIL FDI_| NT 917
cPy_cowe * 20 ML A CO—uea CcPL_50; POE CPU PECI 10 19 45
1 TP * =2:1_SPA( ?
it -SPRaNG I O—ausuc cPus0: ceLacr PM _SYNC 10 17
CPU_VCCSENSE * 25 ML ? [ S VEVEVESVC CcPL_50: CPU_AGIL PM_MEM PWRGD 10 17 30
Most CPU signals with inpedance requirenents are 50-ohm singl e-ended.
Sone signals require 27.4-ohm singl e-ended i npedance.
. . . . . [ — CPU_50: CPUITP XDP_DBRESET L 10 23 26
SQURCE: Huron River SFF DG (DG 438297_v1.0), Section 4.18 and Huron River Platform Power Delivery DG v1.0 Section 2.7
[ — cPl)_50; Pl LTP XDP_CPU PRDY L 10 23
PCl - Expr ess = oo e XDP_CPU_PREQ L 102
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LI NE WODTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [— CPUL_50; CPU_AGTL PM EXT TS L<0>
o [ — CPU50; CPU_AGTL PM EXT TS L<1>
PCI E_85D - =85_CHVLDI FF =85_OHM DI FF =85_CHM DI FF =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF I s 2700 L CPU_SM ROOMP<0>
[— ROV coe 10
CLK_PCI E_90D * =90_CHM DI FF =90_CHM DI FF =90_CHM DI FF =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF CO—=usurawe CcPU_27pa; cPU_COVP CPU_SM RCOMP<1> 10
CO—=lsurawe CPU 27p4 o= ToeY:3 CPU_SM RCOMP<2> 10
[— cpl) 50! Pl ITP CPU CFG<11..0> 9 23
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT CPU CATERR L
— I O caterr L CcPU_50; CPlI AGTI 10
PCIE * =3X_DI ELECTRI C ? PCIE TOP, BOTTOM =4X_DI ELECTRI C ? [— CPL_50! CPU_AGIL CPU _VCCI O SEL 12
CLK_POIE . 20 ML > e ercor el 50 ceuacnt CPU_PROCHOT L 10 46 &
Ol ewm CPU_50; CPU_AGTL CPU_PWRGD 10 19 23
SOURCE: Huron River SFF DG (DG 438297_v1.0), Section 4.18 and Huron River Platform Power Delivery DG vl1.0 Section 2.7 DM IsRMEe L CPU_50; cPU_aM 1 PM THRMTRI P_L 10 19
CO—a_cano QK eaE a0n akeaE DM _CLK100M CPU P 10 16 C
o axom QEcba E aon oK PAE DM _CLK100M CPU N 0 16
CO—Lreceuaianon QK PO E 90D QK PAE | TPCPU_CLK100M P 10 16
[CO—Lrecei akinow QK POE 20D QK PaE | TPCPU CLK100M N 0 16
[ —LIeceuakioon QK PAE 90D QK POE | TPXDP_CLK100M P 16 23
| TPCPU G K100M QK PCE 90D QK PAE | TPXDP_CLK100M N 16 23
[ Lreceu o kioau QK POE 20D QK eaE XDP_CPU CLK100M P 2
[ Lreceu o kioow QK POE 20D QK eaE XDP_CPU CLK100M N 2
[0 Pl 27p4; cel cove EDP_COMVP N
[ — CPU 27p4 o= ToeY:3 CPU PEG COWP 9
—
[ — DP_TD CPU_50 CPUITP XDP_CPU TDI 10 23
(= DP_TDO CPU_50; CPuI TR XDP_CPU TDO 10 23
[ — DP_TNE CPU_50; CPuI TR XDP_CPU TVB 10 23
[— DP_TCK CPU_50; CcPUL TR XDP_CPU TCK 10 23
[ — DP_TRST | CPU_50 CPU I TP XDP_CPU TRST L 10 23
[ — DP_BPM | CPU_50; CcPUL TR XDP_BPM L<3..0> 10 23
Co—xe_meu g L P s0 ey LTe CPU CFG<15.. 12> o 23
[O—(ESB_CPURST 1) cels0 ceuL TR XDP_CPURST L 23
NV >
[o—cot e sense o1 2708 P CPU VCCSENSE P 12 66 EPY-VEEA-Y B9z B
Co—eva ENSE CPU 27p4 CPU_VOCSENSE CPU VCCSENSE N 12 68
[O—celLvocsense cpu 2704 CPLLVOCSENSE CPU VCCI OSENSE P .
ool vocsense cpu 274 CPLLVOCSENSE CPU VCCI OSENSE N 270
e ENSE cpu 274 CPLLVOCSENSE CPU AXG SENSE P 12 68
o—i v ENSE cpu 274 CPLLVOCSENSE CPU AXG SENSE N 12 68
[>—ceuva sense CpU_27pa! CPLLVOCSENSE CPU VDDQ SENSE P 2
Dot vasense CpU_27pa! CPLLVOCSENSE CPU VDDQ SENSE N 2
D<=l vasense CPU 27p4 CPUVOCSENSE CPU_AXG VALSENSE P 9
e vasense CpL_27pa! CPULVOCSENSE CPU_AXG VALSENSE_N o
[(TD>—cerLvar sese cpu 2704 CPL voCSENSE CPU VCC VALSENSE P .
[(D—cerLva sense cpu 274 CPL voCSENSE CPU VCC VALSENSE N .
—
CPU_VI DALERT_L
DB supaerr CcPL_50; cel cove 12 68
E CPU_SVI DSCLK CPU_50: CPU_OOND. CPU_VI BSGLK 12 68
[»—esuoan CcPU_50; cel cove CPU_VI DSoUT 12 68
SYNC_NMASTER=ANNE_K90! SYNC DATE=06/ 08/ 201d] 7~ \
m ——
nstrain
[ — PCLE_85D PO E PEG R2D P<15..0> CPU 0) St a ts
[ — PCIE 85D BCLE PEG R2D N<15.. 0> D
O—ea=n POLE 8sD POE PEG R2D C P<15..0> o Appl e | nc.
[— PCIE 85D PO E PEG R2D C N<15.. 0> 8 ®
G 2 CLE_8! PEG D2R P<15.. 0>
| RALEAAD BaLE ° NOTI CE OF PROPRI ETARY PROPERTY:
[ — PCIE_85D POE PEG D2R N<15. . 0> 6
THE_| NEORMATI ON_CONTAI NED HEREIN | S THE
PCLE 85D PCLE. PEG D2R C P<15..0> PROPRI ETARY P ERTY OF APPLE COWMPUTER, | NC.
= PEG D2R C N<15..0> THE POSESSOR AGREES TO THE FOLLOW NG
| m— BCL A5 BOLE = | TO MAINTAIN THI'S DOCUVENT | N CONFI DENCE 100 OF 109
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 78 OF 86
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Menory Bus Constraints Menory Net Properties
ALLOW ROUTE "GP NET_TYPE
PHYSI CAL_RULE_SET LAYER ONTDAYERY M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
R ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
MEM 37S * =37_OHM SE =37_OHM SE =37_OHM SE =37_OHM SE =STANDARD =STANDARD
= s s s - _ OO—ewaax MEM 72D MEM G K MEM A CLK P<5..0> oo
MEM _40S * =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =STANDARD =STANDARD CO—emaax NEM 72D NEM QLK MEM A CLK N<5. . 0> 11 27
MEM 72D * =72_CHM DI FF =72_OHW DI FF =72_OHW DI FF =72_OHW DI FF =72_CHM DI FF =72_CHM DI FF ' CoO—enaam NEM, NEM CTRI MEM A CKE<3. . 0> 11 27
- CoO—enaam NEM NEM CTRI MEM A CS L<3..0> 11 27
MEM 508 TOP, BOTTOM Y =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
— CO—emaam NEM NEM CTRI MEM A_QDT<3. . 0> 11 27
M 85D TOP, BOTT =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_OHM_DI FF =85_OHM_DI FF
VEM 85 P BoTTov M 85 5o 85 5o 850 O—enaan NEM a0 NEM D MEM A_A<15. . 0> 127
MEM 508 1sL10 N =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD CO—wemaan MEM 40; MEM CND MEM A BA<2..0> 11 27 D
E e CO—uwuaan NEM 40 NEM VD MEM A RAS L 11 27
M 85D 1sL10 N =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF
_ CoO—emaan NEM 40 NEM QD MEM A CAS L 11 27
MEM 50S 1SL3, 1 SL4, | SL9 Y =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD CoO—enaan NEM 40 NEM CND MEM A VE L 11 27
MEM 85D ISL3, 1 SL4, I SL9 Y =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF O MEMA_DQ BYTED MEM 50! MEM_DAT MEM A DO<7..0> 1 28
CO—tema g e MEM 50 MEM DAT, MEM A DQ<15. . 8> 12
[O—enam ave MEM 50 MEM DAT, MEM A DQ<23..16> 12
[O—enam ave MEM 50 MEM DAT, MEM A DQ<31. . 24> 12
CO—EMADQEYTEL NEM 50 NEM DAT, MEM A_DQ<39. . 32> 11 27 28
[O—enam ave MEM 50 MEM DAT, MEM A DQ<47. . 40> 12
[O—evam aves MEM 50 MEM DAT, MEM A DQ<55. . 48> .
oA m eve NEM 50 NEM DAT MEM A DO<63. . 56> s
—
CO—temanon NEM 850 NEM DOS MEM A DQS P<0> 11 27 28
[ =Y P ) MEM 85D NEM_DOS MEM A DQS N<O> 11 27 28
O—seua oo NEM 85D NEM DGR MEM A DQS P<1> 1 s
CO—eane MEM 850 NEM OGS MEM A DOS N<1> o
CoO—temano2 MEM 85D NEM DOS MEM A DQS P<2> 11 28
CoO—temano2 MEM 85D MEM DQS MEM A DQS N<2> 11 28
O —MEM AN NEM 850 NEM DOS MEM A DOS P<3> 11 28 C
o o MEM BSD MEM DS MEM A DQS N<3> 12
CO—temanos MEM 85D NEM DOS MEM A DOS P<4> 11 28
CO—emancsa NEM 85D NEM DS, MEM A_DQS_N<4> 11 28
NEM A_DQEE NEM 85D NEM DOS MEM A DQS P<5> 11 28
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT =
- O—eangs MEM 85D MEM OGS MEM A DQS N<5> 128
NMEM_CLK2MEM * =4: 1_SPACI NG ? O emAaness NEM 850 NEM DOS. MEM A DOS P<6> 11 28
NEM A_DOSG. NEM 85D NEM DS MEM A DQS N<6> 11 28
VEM_CTRL2CTRL * =3: 1_SPACI NG ? =
O—seua s NEM 85D NEM DS MEM A DQS P<7> 12
MEM_CTRL2MEM * =2.5:1_SPACI NG ? O EMA LG NEM 850 NEM DOS. MEM A DOS N<7> 11 28
MVEM_CMD2CNVD * =1.5: 1_SPACI NG [ O eueak MEM 72D MEM O K MEM B CLK P<5..0> 11 20
CO—emaak NEM 72D NEM O K MEM B CLK N<5. . 0> 11 20
MVEM_CMD2MEM * =3: 1_SPACI NG ?
M DATAZDATA N 151 SPA LT O —enaam NEM NEM CTR MEM B CKE<3. . 0> 11 20 f—
VEM DATAZ L SA-SPAANG Co>—evaom sy sen cTm MEM B CS L<3..0> 1 20
MEM_DATA2NVEM * =3: 1_SPACI NG ? O —emeam MNEM MEM CTRI MEM B ODT<3. . 0> 11 20
MEM_DQS2MEM * =3: 1_SPACI NG . O —emean NEM 40 NEM CAD MEM B A<15..0> 11 20
CO—wuean NEM 40 NEM VD MEM B BA<2..0> 11 20
MEM 20THER - 25 MLS ?
O —enaan NEM 40 NEM CVD MEM B RAS L 11 20
. . [O—suean yEN 40 VRV MEM B CAS L 1
Menory Bus Spaci ng Group Assignments [>—mwaan \euan: se a0 MEM B VE L
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET CO—EME D BYTF NEM 50 NEM _DAT MEM B DQ<7..0> 11 28
S T O EMB D avE NEM 50 NEM DAT, MEM B DQ<15. . 8> 11 28
MEM CLK MEM CLK * MVEM_CLK2MEM MEM_CVD MEM CLK * MVEM_CMVD2MEM
— — O EMEB D aYIE NEM 50 NEM DAT, MEM B DQ<23. . 16> 11 28
MEM CLK MEM_CTRL * NMEM_CLK2MEM MEM_CVD MEM_CTRL * MEM_CVD2MVEM CO—\EME D EYIE NEM 50! NEM _DAT MEM B DQ<31. . 24> 11 28
=== === Co—see o e \Ew s \EM DA MEM B DO<39. . 32> 11 28 20 B
MEM CLK MEM_CVD * MVEM_CLK2MEM MEM_CVD MEM_CVD * MVEM_CMD2CNVD
= — O e Do BYTE NEM 50 NEM _DAT MEM B DQ<47. . 40> 11 28
MEM_CLK MEM_DATA * MEM_CLK2MVEM MEM_CVD MEM_DATA * MEM_CMD2VEM O —\EMB D EYIES NEM 50 NEM DAT, MEM B DO<55. . 48> 11 28
e - CO—EME g BYIE NEM 50 NVEM_DAT, MEM B DQ<63. . 56> 11 28
MEM CLK MEM DQS - VEM_CLK2VEM MEM_CVD MEM DQS * MVEM_CMVD2MEM
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
MEM CTRL MEM CLK - MEM_CTRL2VEM MEM _DATA MEM CLK - MEM_DATA2VEM
MEM CTRL MEM CTRL - MVEM_CTRL2CTRL MEM _DATA MEM CTRL - MEM_DATA2VEM
MEM_CTRL MEM_CVD * MEM_CTRL2MEM MEM DATA MEM_CVD * MEM_DATA2MVEM
MEM CTRL MEM DATA - MEM_CTRL2VEM MEM _DATA MEM _DATA - VEM DATA2DATA
= NEM B_DQSO. NEM 85D NEM DS MEM B DQS P<0> 11 28 29 f—
MEM CTRL MEM_DQS - MEM_CTRL2MEM MEM DATA MEM DQS * MEM_DATAZMVEM =
CO—teme Do MEM 85D NEM DS MEM B DQS N<O> 11 28 29
CO—ema Dz NEM 85D NEM DS MEM B DQS P<1> 11 28
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET CO—eme o MEM 85D MEM DS MEM B DQS N<1> 11 28
CO—emanos? NEM 85D NEM DS, MEM B DQS P<2> 11 28
MEM DQS MEM CLK * VEM_DQS2MEM MEM CLK * * MEM 20THER
S— CO—eEmB N NEM 850 NEM DOS. MEM B DOS N<2> 11 28
MEM_DQS MEM_CTRL * VEM_DQS2MEM MEM_CTRL * * MEM_20THER O EMB oS NEM 850 NEM DS MEM B DQS P<3> 11 28
O EMB oS MEM 85D NEM DS MEM B DQS N<3> 11 28
MEM DQS MEM_CVD * VEM_DQS2MEM MEM_CVD - - MEM 20THER
CO—tEMEe Do NEM 850 NEM DOS MEM B_DQS_P<4> 11 28
MEM _DQS NMEM_DATA * MVEM_DQS2MEM NMEM_DATA * * MEM_20THER CO—ema oo NEM 85D NEM DS MEM B DQS N<4> 11 28
S CO—eme Do NEM 85D NEM DS, MEM B DQS P<5> 11 28
MEM DQS MEM DQS * VEM_DQS2MEM MEM DQS - - MEM 20THER
O oo MEM BSD MEM DS MEM B DQS N<5> o
Need to support MEM *-style wildcards! O temengs MEM 85D MEM DQS MEM B DQS P<6> 11 28
DDR3: sandybridge SFF 2C when routed on Type-3 (Through hole) should follow rPGA gui del i nes O temengss MEM 85D NEM DS MEM B DQS N<6> 11 28 5T T ANE KOO! S SRR A
per Huron River SFF DG revl.0 (#438297). O EMB s MEM 85D NEM DS MEM B DQS P<7> 11 28 m ——
DQS intra-pair matching should be within 0.127nm no inter-pair matching requirenent. oM NEM 85D NEM DOS MEM B DQS N<7> 11 28 |VBITDI’y Cbnst rai ntS
DQ to DQS matching per byte |ane should be within 0.127mm
DQS to clock matching should be within [CLK-63.5mj and [ CLK+38.1mj. D
CLK intra-pair matching should be within 0.127mm inter-pair natching should be within 0.0508nm Appl e I nc.
CONTROL signals should be matched within [CLK-2.54mj to [CLK+0.0mj of CLK pairs. ®
A/ BA/ CVD signal s should be matched within [CLK-12. 7 to [CLK+12. 7 of CLK pairs A/BA/CWD signals to each other should natch within 5. 08nm
gna s ¢ e nin LeL mi to [ i P 9 NOTI CE OF PROPRI ETARY PROPERTY:
DQ DQs/ A/ BA/ cnd signal spacing is 4x dielectric, CLK is 5x dielectric.
; X ! ; E THE_| NEORMATI ON_CONTAI NED HEREIN | S THE
Maxi num | ength of any signal fromdie pad to SODIMM pad is 119.83mm from procesor ball to SODI MM pad is 88.9mm PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
. X THE POSESSOR AGREES TO THE FOLLOW NG
SOURCE: Huron River Platform DG Rev 1.01 (#436735), Section 2.5 | TO MAI NTAI N THI S DOCUMVENT | N CONFI DENCE 101 COF 109
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 79 OF 86
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Constraints

PCH Net

Properties

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP NET_TVPE
DP_85D * =85_0ML DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF -85 OM D FF ELECTR! CAL_CONSTRAI NT_SET PrYSi A sprane
LVDS_90D * = = = = — - CoO—>xum DP_850 DI SPLAYPCRT DP IG M P<3..0> s
X =90_orm DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
S CoO—>xwu DP_850 DI SPLAYPCRT DP_1G M._N<3..0> 8
o= e e gsn Dl Sp AvPORT DP_EXTA AUXCH C P -
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT [— - ALXCH De_8sD D SPLAYPCRT. DP_EXTA_AUXCH C N 817 75 81
DI SPLAYPORT - =3x_DI ELECTRI C [ DI SPLAYPORT TOP, BOTTOM =4x_DI ELECTRI C CO—Losiaaax LvDs_20n Lvos LVDS IG A CLK P 18 74
LvDS - =3x_DI ELECTRI C [ LvDS TOP, BOTTOM =4x_DI ELECTRI C O—esiaaax Lvos-a0n s LVDS LG A CLK N o
- . - O L\wosiG A DAL LVDS 90D LS LVDS |G A DATA P<2..0> 6 18 74
LVDS intra-pair matching should be 5 mls. Pairs should be within 100 mils of clock Iength. O L\osiG A DAL L\VDS_ 90D L\DS LVDS |G A DATA N<2..0> 6 18 74
Di spl ayPort/TNDS intra-pair matching should be 5 ps. Inter-pair matching should be within 150 ps. [ — LvDS_90D LvDs NC LVDS | G A DATAP<3> 6 18
Di spl ayPort AUX CH intra-pair matching should be 5 ps. No relationship to other signals. [ — L\VDS_ 90D L\DS NC LVDS | G A DATAN<3> 8 18
Max | ength of LVDS/DisplayPort/TMDS traces: 12 inches. = L\VDS_ 90D L\DS LVDS |G B DATA P<3..0> s
SQURCE: MCP79 Interface DG (DG 03328-001_vOD), Sections 2.5.3 & 2.5.4. (s LVDS 90D VDS LVDS | G B DATA N<3..0> 8
L vns_eon Luns TP LVDS |G B CLKP 10
SATA Interface Constraints g L\ _aon . TP LVDS 1G B GLKN
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SATA_90D * =90_ormL DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF [>—seza sen e . a SATA HDDAEBD. C P oo
[O—sata i e 1A_a0n ATA SATA HDD R2D C N 16 a2
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT [ — \TA_HDD_R2D_CONN \TA_90D ATA SATA HDD R2D P 6 42
SATA - =4x_DI ELECTRI C s SATA TOP, BOTTOM =3x_DI ELECTRI C = LAKOOR20.Co ra-san ATA SATA_HOD R2D N o
- ’ - [— ATA_HDD 2R TA_20D ATA. SATA HDD D2R P 16 42
SATA_| COVP * 8 ML ? [ — ATA_HDD_DPR \TA_90D ATA SATA HDD D2R N 16 42
SOURCE: MCP79 I nterface DG (DG 03328-001_vOD), Section 2. 7. [CD—saraton rcan [a-90b ATA SATA_HOD PR G2 o2
[CO—sata s e cow \TA_e0n ATA SATA HDD D2R C N o a2
H ATA_CDD_R2D \TA_90D ATA SATA_ODD R2D C P 16 42
USB 2.0 Interface Constraints _ g e . > YT
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP [CO—saraan o TA_20D SATA SATA QDD RD P 6 a2
PCH_USB_RBI AS - =STANDARD 8 ML 8 ML =STANDARD =STANDARD ~STANDARD O—aaommn La-san W SATA_QOD R2D N o
— _ [O—sataom e 1A_a0n ATA SATA ODD D2R P 16 a2
USB_85D * =85_QHM DI FF =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF CO—salaam me \TA_90D ATA SATA ODD D2R N 16 42
[ — \TA_HDD_R2D CONN TA_20D ATA. SATA HDD R2D RC P a2
[ — \TA_HDD_R2D CONN TA_20D ATA. SATA HDD R2D RC N a2
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT
A CO—stta ton o cow TA_a0n ATA SATA HDD D2R RC P .
usB * =2x_DI ELECTRI C ? usB TOP, BOTTOM =4x_Dl ELECTRI C [ — \TA_HDD 2R CONN \TA_90D ATA SATA HDD D2R RC N 42
SQURCE: Cal pella Platform Design Guide for |bex Peak M (DG 398905-398905_v1.5), Section 3.8
O icae TaLcoe PCH_SATAI COVP 16
CO—‘saaml e USB_850 USE USB HUB1 UP P 18 24
[ — USB_850 USE USB HUB1 UP N 18 24
O —\saam P USB_850 USE USB HUB2 UP P 18 24
[ — USB 85D use USB HUB2 UP_N 18 24
CO—\saeaa USB_850D USE USB EXTA P 24 43
O Lsaexn USB_850 use USB EXTA N 24 a3
O tsasan USB_850 use USB_EXTB P 24 a3
[ — USB_85D USB. USB EXTB N 24 43
[O—tsasac USE_850 use USB EXTC P s 24
[ — USB_85D UsE USB EXTC N 8 24
[>—seean use_8sD use USB T29A P o 24
= USB_85D USB. USB T29A N 8 24
[ — USB_85D usE T29 A RSVD P 8 75
[ — USB_85D UsE T29 A RSVD N 8 75
O usacaver USB_85D UsE USB CAMERA P 18 32
[— USB_85D UsE USB CAMERA N 18 32
O LsacavER USB_85D usE USB CAMERA CONN P 6 32
[— USB 85D usE USB_CANVERA CONN_N 6 32
CO—\saer USB_850 USE USB BT P 6 24 32
CO—sasar USB_850 USE USB BT N 6 24 32
CO—tsatean USB_850 USE USB TPAD P 24 53
[ — USB_850 USE USB TPAD N 24 53
CoO—sair USB_850 USE USB IR P 24 44
[ — USB_850 USE USB IR N 24 44
[CD—\sasncasn USB_850D USB. USB_SDCARD P
[ — USB_85D UsE USB _SDCARD N
[CD—\saBRcRYPT USB_850 USE USB_BRCRYPT P
[ — USB_85D UsE USB BRCRYPT N
O —ecrusa s PCH_USE,_RAI A PCH USB RBI AS 18
D BoHLDEEQ K UNUSED, QK PAE 90D QK POE PCI E CLK100M PCH P 16 25
O BCHLDUEEQ K UNUSED, QK PAE 90D QK POE PCl E CLK100M PCH N 16 25
[ — QK PAE 90D QK POE NC FSB CLK133M PCH P 8
[ — QK PAE 90D QK POE NC FSB CLK133M PCH N 8
[CD—BCHDLEEC K UNUSED, QK POE 90D K POE PCH CLK96M DOT P 16 25
[CD—BCH.DLEEC K UNUSED, QK POE 90D K POE PCH CLK96M DOT N 16 25
O —BCH.DUEEQLKCUNUSED, QK POE 90D K POE PCH CLK100M SATA P 16 25
[O—eoiniera K uwsen QK PaE aon oK PAE PCH CLK100M SATA N 16 25
[ — cpl) 50! K POE PCH CLK14P3M REFCLK 16 25
CO—lecakaam cpl) 50! K POE PCH CLK33M PCI I N 16 26
CO—exaxel QK PAE 90D QK POE GEX _CLK120M DPLLSS P
CO—exaxel QK PAE 90D QK POE GFEX _CLK120M DPLLSS N
ISYNC MASTER=K91_M.B SYNC_DATE=05/ 15/ 201d A
— —
PCH Constraints 1
@ Appl e I nc. D
<)
NOTI CE OF PROPRI ETARY PROPERTY:
BEH ISR NS TE | o
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 102 OF 109
11 NOT TO REPRODUCE OR CCPY I T
' AL mans resees SR TTT80 OF 86
8 7 6 4 3 2 1
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LPC Bus Constraints PCH Net Properties . .
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LI NE WOTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP NET_TYPE Chi ps et et Pr Oper ties
_ ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG NET_TYPE
LPC_50S . =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
— oc. LPC AD<3..0>
CLK_LPC_50S B =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD CO—ecan LB Lec © 1045 a7 Dp_EXTA_M e 85D [ SP1 avecET DP_EXTA M. C P<3..0>
>—ec erue L Lecso Lec LPC FRAVE L o 16 a5 47 =
b RESET L | bc =0, e L PCPLUS RESET L [ED—=-Ex1aM e, DI SPI AYPORT DP_EXTA M._C N<3..0> 8 75
L 6 26 47
— | m— pCRT DP_EXTA P<3..0>
SPACI NG RULE_SET LAYER LINE-TO LINE SPACING | VI GHT = CE.350 DLSPLA M _P<3.. 0 i
[O—tecakam QK1 pC 50! aKiec LPC CLK33M SMC R 19 2 = e 01 sel avecer DP_EXTA M. N<3..0> s
LPC * 6 ML ? [CO—lecaxaam QLK_LPC_50: QK IPC LPC CLK33M SMC 26 45 [ED—De-Exra AL DP_85D Dl SPLAYPORT DP_EXTA_AUXCH C P 817 75
8o
QK_LPC N 8 ML P CO—lecaxaam QK 1 PC 50 aK_1PC LPC CLK33M LPCPLUS 6 26 47 [ZD—e-Ex1a auxad e, DI SPIAYPORT ig::::»:ﬂ:gsN 8,17 75
; - SMBUS PCH CLK = £e. DLSRLAYROR I
SOURCE: Cal pel | a Platform Design Guide for |bex Peak M (DG 398905- 398905_v1.5), Section 3.15 [O—=muspaiak e - 1629 27 20 914z 40 02 77| ) e 1y Sp1 avecET DP_EXTA AUXCH N s D
[O—suals eor oA MB_50! A SMBUS PCH DATA 16 23 27 29 31 42 48 62 77
H VE 1o%) SM._PCH 0 CLK
SMBus I nterface Constraints O—aassanax L0 e
I [O—saus eor o oan MB_50: A SM._PCH 0 DATA 16 48
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [O—smus eaii ax ME_50: B SM._PCH 1 CLK 16 a8
— MBUS_PGH 1_DAT. AR, AR SML_PCH 1 DATA 16 48
SMB_50S . =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM_SE =STANDARD =STANDARD [ m—
[—maarax DA 50 oA HDA BI T CLK 16 57
- HDA BIT CLK R
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | WEI GHT = +D4_s0 H0A e
— CoO—asuc HDA_50 HDA HDA_SYNC 16 57
SvB * =2x_DI ELECTRI C ? [ — HDA_50: HDA HDA SYNC R 16
D —toaksL HDA_50! HDA HDA RST R L 16 et e, DL SPLAYPORT DP_INT M. C P<3..0>
[ HDA_S0): HoA HDA RST L 16 57 D —oe-tru e D1 SPILAYPCRT. DP INT_ M._C N<3..0>
H H HDA SDI NO DP_I NT_Al P
HD Audi o Interface Constraints s om0 o [ = BseLAvecsL BXHC
D DA 50 oA AUD SDI_R 5 Do s o D SPLAYPCRT DP_INT_AUXCH C N
PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP CO—masman HDA_50: HDA HDA SDOUT 16 57 —
S HDA SDOUT R PCIE T29 R2D C P<3..0>
HDA_50S B =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD | m— +0a_50 H0A e CD—bast20.r20 BCL A5 — 8 34
ax QK s on Gk s on PM CLK32K SUSCLK [ZD—_CET20 =0 PCLE_85D PCIE PCIE T29 R2D C N<3..0> 8 34
[O—esis
{23 PO E_85D PCIE PCl E T29 R2D P<3..0> a4
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT [ Pl _Ql K Pl Pl SPI_CLK R 16 47 [l POE_85D POE PClE T29 R2D N<3..0> 24
oA N 2% DI ELECTRI C L [— Pl Pl SPI_CLK 47 [ = 1] PCIE 85D PCLE PClE T29 D2R P<3.. 0> 8 34
=2x
- st s - B SPI_NMOSI. R 16 a7 [T>—eae o e bOE gsn b e PCIE T29 D2R N<3..0> o a0
SQURCE: Cal pella Platform Design CQuide for |bex Peak M (DG 398905-398905_v1.5), Section 3.15 [ — Pl = SPI_MOSI a7 D PALE_85D POE PCIE T29 D2R C P<3..0> 34
. i [>—s2uso P Py SPI_M SO 16 a7 ey PaE ssn paE PCIE T29 D2R C N<3..0> "
SI O Signal Constraints >—seca o o SPI_CSO R L
S— Pl oS0 L D —eae axoom e QK PO E_aon axeaE PCI E_CLK100M T29 P 1o a0
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP | m— = - “ [Zp—ea e kioon 120 QK PO E 90D QK POE PCl E CLKI00M T29 N 16 34
— PCLE 85D POE PCl E ENET R2D P 37
CLK_SLOW 555 . =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM_SE =STANDARD =STANDARD | m—
[ Pl E 85D paE PCI E ENET_R2D N 2 C
CO—=aEeEr D PCLE_85D PCIE PCIE ENET R2D C P 16 37 I\e i
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG vElG—rr 4 [— PCLE_85D PCLE PCIE ENET_R2D C N 16 37 O OCk t Pr Opert I es
PO E ENET 2R e E 85D eaE PCI E ENET D2R P NET_TYPE
CLK_sLow * 8 ML ? D e ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ Pl E 85D palE PCIE ENET_D2R N 16 37
[ — PCIE_85D POE PCIE ENET D2R C P 37 = SCLK_( K32K_RIC aK slow aK slon SYSCLK_CLK32K_RTC 16 26
E ENET D2R C N
: [ ECLE 25D eae = ¥ SYSOLK CLK25M SB
SPI Interface Constraints e CLiC25M CLi25M
_ o POE 85D POE PCIE AP_R2D P s 32 = QK 25M QK 25m SYSCLK CLK25M SB R 16
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP D POLE 85D POE PCIE AP R2D N 6 32 = QLK 250 QK 25m SYSCLK CLK25M ENET 26 37
SPI _55S * =55_OHM_SE =55_OHM SE =55_0HM SE =55_0HM SE =STANDARD -STANDARD OO—farsern 5 BaLE POE AP ROD C P e 32 = QK25 LK 2nd SYSCLK CLIZSM ENET R
- - - - o _ _ [ BCIE 850 e E PCIE AP R2D C 16 32 [ED—swsak aesy 2a QK 2sm QK 2sm SYSCLK_CLK25M T29 26 34
[o—eae e e palE asp POE PCIE AP 2R P 16 32 = QK 25M QK 25m SYSCLK CLK25M T29 R a4
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT [ — PCLE_8SD PCLE PCIE AP D2R N 16 32
sPI . 8 ML s o Qe ssn paE PCIE FWR2D P s =
[ PGl E 85D paE PCIE FWR2D N 20
[O—eaesumn Pl E 85D paE PCIE FWR2D C P 16 39
- E FWR2D C N
PCIE_85D POE PCl 16 39
[O>—eaesume Pl E 85D paE PCIE FWD2R P 16 30
[ Pl E 85D paE PCIE FWD2R N 16 30
s POLE 85D POE PCIE FWD2R C P 2
D POLE 85D POE PCIE FWD2R C N I
Di spl ayPort Signal Constraints [ —eae e ion pae s eae PGLE AP D2R PI_P
= PCIE AP 2R PI_N
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP = OLEASD A o
i [—eaese o Pl E 85D paE PCIE AP R2D PI_P 2
DP_85D * =85_CHM DI FF =85_OHW DI FF =85_OHW DI FF =85_OHW DI FF =85_OHM DI FF =85_CHM DI FF [ PO E 85D PCLE PCLE AP R2D PI _N 32
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | Vil GHT SPACI NG_RULE_SET LAYER LINE-TOLINE SPACING | VeIl GHT
[ — QK PAE 90D QK POE NC PEG CLK100MP 8 16
DI SPLAYPORT * =3x_DI ELECTRI C ? DI SPLAYPORT TOP, BOTTOM =4x_DI ELECTRI C 2
- [ — QK PAE 90D QK POE NC PEG CLK100MN 8 16
. ) [O—kae axioon eeT QK PG E a0D aKeaE PCl E_CLK100M ENET P 16 37
PCl - Express Signhal Constraints = axearen | axear PCIE CLK100M ENET N
PCl E_CLK100M AP P
= ME a QK PAE a0 aKeq
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP = RELEERALL H-POEA0D HPOLE o2
— A [ — QK POE 90D QK PAE PCI E CLK100M AP N 16 32
PCl E_85D * =85_CHM DI FF =85_OHW DI FF =85_OHW DI FF =85_OHW DI FF =85_CHM DI FF =85_CHM DI FF NCP_PE2_REECQLK QLK _PQE_90D QK PAE PCl E_CLK100M FW P 16 39
- | m—
CLK_PCI E_90D 90_OHM DI FF 90_OHM DI FF 90_OHM DI FF 90_OHM DI FF 90_OMDIFE. = CLi-eaLES00 CLCROLE PO E_CLKIODM EW N o
* =90_CHM DI FF = = = = =
— — — i i i i i [ QK POE 90D K POE NC PCl E CLK100M EXCARDP 8 16
[ QK PG E a0D aKeaE NC PCl E_CLK100M EXCARDN s 16
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VeI GHT
PCE * =3X_DI ELECTRI C [ PO E TOP, BOTTOM =4X_DI ELECTRI C . = Bl 228 B — Fel> °
— - — o1y 2700 P PCH VSS NCTF<2> .
=
CLK_PCI E * 20 ML ? [ CcPL_27pa; cPU_COVP PCH VSS NCTF<5> 6
= CPU 27p4 o= ToeY:3 TP _PCH VSS NCTF<7>
. . caw PCH VSS NCTF<9> 1
System Cl ock Signal Constraints p—— -~ o
Y 9 — = cou 2704 o coe PCH VSS NCTF<9> .
PHYSI CAL_RULE_SET LAYER ALLOW ROUTE |\ \j MUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP P 27pa; cPU_cave PCH VSS NCTF<11> 6
ON_LAYER? | 2
CLK_SLOW 555 * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =sTANDARD o CRLL2ZEL B S5 Eelze °
i - - il e _ _ _ CcpU_27pa; cel_cawe PCH VSS NCTF<15> s
CLK_25M 55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD = CPU 27P4. CPU_CONP PCH VSS NCTF<17> 6
0 CPU 27p4 o= ToeY:3 PCH VSS NCTF<19> 6
= — o1y _2zea e cow PCH VSS NCTF<21> .
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
=0 Cpl) 27pP4: cPl_cove PCH VSS NCTF<22> A
CLK_SLow * =2x_DI ELECTRI C ? 0 CPU 27p4 CPU_CONP PCH VSS NCTF<25> 6 ISYNC MASTER=K91 M.B SYNC DATE=05/ 15/ 2010
CLK_25M 5x_DI ELECTRI C > | NOTE: 25MHz system clocks very sensitive to noise — Bl 228 B o E<grz ° T
* =5x : . H
3 . v y P e o PCH VSS NCTF<29> o PCH Constraints 2
@ Appl e Inc.
®
NOTI CE OF PROPRI ETARY PROPERTY:
THE,_| NEORMATI ON_CONTA! NED HEREI N | S THE
PROPR| ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 103 OF 109
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 81 OF 86
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CAESAR |V (Ethernet) Constraints

ALLON ROUTE

PHYSI CAL_RULE_SET LAYER ROAER M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
ENET_50S N =50_CHM SE =50_CHM SE =50_CHM SE =50_CHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT
ENET_3X * =3: 1_SPACI NG ?
SQURCE: Broadcom 5764- DS04- RDS Page 38
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Ve G
ENET_CR_DATA N 8M L ?
CAESAR |V (Et hernet PHY) Constraints

ALLON ROUTE

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

=100_CHM DI FF

=100_CHM DI FF

=100_CHM DI FF

=100_CHM DI FF

Et her net Net

Properties

PHYSI CAL_RULE_SET LAYER OB M NI MUM LI NE W DTH
ENET_100D - =100_CHu DI FF =100_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT

ENET_MDI

0.6 M

SQURCE: Broadcom 5764- DSO4- RDS Page 38

FireWre Interface Constraints
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
FW 110D * =110_cHM 0l FF =110_OHM.DI FF =110_OHM DI FF =110_OHM DI FF =110_OHM_DI FF =110_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT

FW.TP

=3: 1_SPACI NG ?

e
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ — ENET_50 ENET, BCMB764 CLK25M XTALI
[— ENET_50! ENET. BCV6764 CLK25M XTALO
s ENET 50! ENET. ENET RESET L
CO—aErwm ENET_100D ENET_MDI ENET _MDI_P<3..0>
[— ENET_100D ENET_MDI ENET_MDI_N<3..0>
CR_DAT, ENET_50 ENET_CR_DAT/ ENET_CR DATA<7..0>
[T —R DAL ENET_S0 ENET_CR_DAT/ ENET_CR CMD

D —=ax ENET_S0 ENET_CR_DAT/ ENET CR CLK

=) CRDAT ENET_50! ENET_CR DAT, SDOONN_DATA<7. . 0>
[CD—=-DAL ENET_50! ENET_CR_DAT, SDCONN_CVD

D —=ax ENET_50! ENET_CR_DAT, SDCONN_CLK

R ax ENET_50 ENET_CR_DAT. SDCONN_CLK L
FireWre Net Properties

e

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

@ EW PO_TP; EW110D EW TP NC FW TPAP

m EW PO_TP; EW 110D EW TP NC FW TPAN

EW PO_TPB EW 110D EW TP NC FW TPBP

E EW PO_TPB EW 110D EW TP NC FW TPBN

EW P1_TP; EW 110D EW TP FW PORT1 TPA P

E EW P1_TP; EW 110D EW TP FW PORT1 TPA N

E EW P1_TPB EW110D EW TP FW PORT1 TPB P
EW.P1_TP8 EW 110D EW TP FW PORT1 TPB N

Port 2 Not Used

6 39 41

39 41

6 39 41

6 39 41

39 41

39 41

39 41

39 41

SYNC _DATE=05/ 15/ 2010
—

ISYNC MASTER=K91 M.B
TTILE

C} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF "APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

Et her net/ FW Constrai nts

104 OF 109
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Di spl ayPort Signal Constraints T29/ DP Net Properties

NOTE: Di spl ayPort Physical / Spaci ng Constraints provided by Chi pset or GPU page. NET_TYPE
. . ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
T29 12C Signal Constraints
— 129 R0 T29DP_80D T29DP T29_R2D P<0> s
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP D22 R T29DP 80D T20DP T29 _R2D _N<0O> 75
T29_12C_55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD = Izzfzzl Izgg—igg Izgz $§g gg E;iz ™
| = = g
— [ T29DP_80D T29DP T29_R2D C F P<1..0> 5
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT [ T29DP_80D T20DP T29 R2D C F N<1..0> 75
N _ e EO—I29 2RO T29DP_100D T20DP T29_D2R C P<0> 75 76
T29_12C =2x_DIELECTRI C ? é T29 DPRO T290P 100D T29DP T29 _D2R_C N<O> 75 76 D
. . T29 2RI T29DP_100D T290P T29_D2R C P<1> 5 76
T29 SPI Sl gnal COI’]St r al nt S % T29_DPRI T29DP_100D T20DP T29 D2R C N<1> 75 76
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z’{ DE 1;::71 222 Izgz $§g$ﬁ ggi 23§$ z i
— = _ 76
T29_SPI _55S * =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD To90P 80D To9mp DP SDRVA M. C P<3 0>
E ) P 75
— (R T29DP_80D T29DP DP_SDRVA M._C N<3..0> 5
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT [lRes T29DP 80D T20DP DP_SDRVA M._R P<3..0> 75
- — — o T29DP_80D. T290P DP_SDRVA _M._R N<3. . 0> s
T29._5M1 “2x_DIBLECTRI C ? [ —DE_SDRVA_M _EVEN T290P 80D T29DP DP_SDRVA M._P<2..0: 2> 75 83
- - DP_SDRVA M _EVEN T29DP 80D T29DP DP_SDRVA_M._N<2..0: 2> 75 83
T29/ DP Connector Signal Constraints BB e sorvam o | Toare son | moare DP SDRVA M P<3..1:2> ..
ALLON ROUTE = > —D2_SDRVA M_QD T29DP 80D T29DP DP_SDRVA M._N<3..1: 2> 5
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G?:’» E I')Piﬁl')?\/AiAlJXCH T?QDPia()D 1290 u:, Sm\/A AUXC." P s
T29DP_80D * =80_CHVM DI FF| =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF > —DB_SDRVA_AUXCH T29DP 80D T29DP DP_SDRVA_ AUXCH N s
T29DP_100D * =100_OHM DI FF| =100_OHM DI FF | =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF s Izzz—igg Izzz g gDRVﬁ ﬁ&& g z ™
= = DRV =
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT = 1::$’222 Izzz .}%ggﬁ & Z:g * gz e
— — (S | . s 76
T29DP * =5x_DI ELECTRI C ? T29DP TOP, BOTTOM[ =7x_DI ELECTRI C ? (20 T29DP 80D T290P T29DPA M._C P<3..0> 75 76
m T29DP_80D. T290P T29DPA_M._C N<3..0> 75 76
[Ecn T29DP_ 80D T20DP DP_A _EXT_AUXCH P 75 76
[lricn T29DP 80D T29DP DP_A EXT_AUXCH N 75 76
SOURCE: Bill Cornelius’s T29 Routing Notes 19 roDp Tra0p 80D Tramp T29 R2D P<2> _
[Era o9 R T290P 80D T290P T29_R2D N<2>
o—R9_Rem T29DP 80D T29DP T29_R2D P<3> C
D129 R T29DP_80D T290P T29_R2D N<3>
[ T29DP_80D T29DP T29_R2D C F_P<3..2>
[y T29DP 80D T290P T29_R2D C F _N<3. . 2>
D129 _2R2 T29DP_100D T290P T29_D2R C P<2>
29 2R T29DP_100D T29DP T29_D2R _C N<2>
D129 2Ra T29DP_100D T29DP T29_D2R C P<3>
D129 2R3 T29DP_100D T29DP T29_D2R C N<3>
T T29DP_100D T29DP T29DPB_D2R3_AUXCH P
[Eza T29DP_100D T29DP T29DPB_D2R3_AUXCH N
[Irscn T29DP 80D T29DP DP_SDRVB_M._C P<3..0>
o7 T29DP_80D T29DP DP_SDRVB M._C N<3..0>
s T29DP 80D T29DP DP_SDRVB_M._R P<3..0> R
s T29DP 80D T29DP DP_SDRVB_M._R N<3..0> Only used on dual -port hosts. _—
[ED>—DP_SDRVB M _EVEN T29DP_80D T29DP DP_SDRVB_M__P<2..0: 2> 83
[>—DB_SDRVE M _EVEN T29DP 80D T29DP DP_SDRVB_M._N<2..0: 2> .
[ —D_SDRVE M_QD T29DP 80D T290P DP_SDRVB_M._P<3. . 1: 2>
ED—DB_SDRVE MDD T29DP 80D T29DP DP_SDRVB_M._N<3. . 1: 2>
[ED—DR_SDRVE_ AUXCH T29DP 80D T29DP DP_SDRVB_AUXCH P
[ED—DR_SDRVE_ AUXCH T29DP 80D T29DP DP_SDRVB_AUXCH N
D T29DP 80D T29DP DP_SDRVB_AUXCH C P
D T29DP 80D T29DP DP_SDRVB_AUXCH C N
[la:n 8 T29DP 80D T29DP T29DPB_M._P<3. . 0>
[ T29DP 80D T29DP T29DPB_M__N<3. . 0>
D> T29DP 80D T29DP T29DPB_M._C P<3.. 0>
- T29DP 80D T290P T29DPB_M._C N<3. . 0>
T29 I C Net Properties = Toane son | Toare DP_B_EXT_AUXCH_ P B
NET_TYPE [Een T29DP_80D T290P DP_B_EXT_AUXCH N
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG -
[ DP_85D psprayport | DP_T29SNKO_M._C P<3..0> .,
D DP_85D DiSPLAYPORT | DP_T29SNKO M. _C N<3..0> 4.
ED—DB_T29SNKO_M DP_85D pispLayport | DP.T29SNKO_M._P<3. . 0> 34
DP_T29SNKQ M DP_85D pispLAayporT | DP.T29SNKO_M._N<3. . 0> 34
[ DP_85D Dispiayport | DP.T29SNKO_AUXCH C P 817 34
e DP_85D DI SPLAYPORT | DP_T29SNKO_AUXCH C N 8 17 34
DP_T29SNKO_AUXCH DP_85D D sPLAYPORT | DP_T29SNKO_AUXCH P aa
> Q_AUXCH DP_85D DisPLAYPORT | DP.T29SNKO AUXCH N 2
[0 DP_85D DisPLAYPORT | DP_T29SNK1 M._C P<3..0> 4.
[n DP_85D DisPlAYPORT | DP_T29SNK1 M. C N<3..0> ., -
[D—DR_T295NK1 M DP_85D DisPLAYPORT | DP.T29SNK1 M. P<3. . 0> 2
[D—DR_T295NK1 M DP_85D DisPLAYPORT | DP.T29SNK1 M. N<3. . 0> 2
o DP_85D DL SPLAYPORT | DP_T29SNK1 _AUXCH C P 8 17 a4
[Een DP_85D DlSPLAYPORT | DP_T29SNK1 _AUXCH C N 8 17 a4
[T —DR_T29SNK1_AUXCH DP_85D pispLAYPorT | DP.T29SNK1 _AUXCH P 34
DP_T29SNK1_AUXCH DP_85D DisPLAYPORT | DP_T29SNK1_AUXCH N aa
mad DP_85D DisplAYPORT | DP_T29SRC M._C P<3. . 0>
[hn s DP_85D pspraypert | DPT29SRC ML_C N<3. . 0> . . .
> D 850 oL spLaveaer | DP._T29SRC_AUXCH C P Only used on hosts supporting T29 video-in
D DP_85D pispLAayport | DP.T29SRC AUXCH C N
[rm T29_12C 5558 | T29_I2C 12C T29_SCL a4 48 75 SYNG, VASTERSNBSL 'SYNG_ DATE=06/ 21/ 201, A
=D T29 12C 558 | T29 12C 12C T29_ SDA 24 48 75 I'P!!EH'H!?S er =06, 01
ED—I29_SPL_aK T29 SPI_55S | T29 SpI T29_SPI _CLK 34 T29 Constraints
_SPI T29_SPI_55S | T29_SpI T29_SPI _MOSI a4
129 SPL_M SO T29 SPI_55S | T29 SpI T29_SPI _M SO 34 d} App| e | nc. D
29 SPL_CS | T29 SPI_55S | T29 SpI T29_SPI _CS_L a4 ®
D T29DP_80D T29DP T29_R2D C P<3..0> 3 75 NOTI CE OF PROPRI ETARY PROPERTY:
= Too0P 80D Toamp $29 R2D C N<3..0> o a7 %E?E@i&%%ﬁ?f?ﬁ?%ﬁég e
[Een T29DP_100D T29DP 29 _D2R P<3.. 0> 83475 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 105 OF 109
[an T2oDP 100D | T20DP T29 D2R N<3..0> 83475 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 83 O: 86
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SMC SMBus Net Properties

PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET-TYPE
; ELEGTRI CAL_GONSTRAY NT_SET [ seaci G
1TOL_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 MM l: VLS, SAC . B 50, ™ SMBUS SMC A S3 SCL o 32 45 48 54 55
CoO—swus.sn SDA MBS0 NE SMBUS SMC A S3 SDA 6 32 45 48 54 55
O —SMaUS_SMC BSOSO MBS0 NE SMBUS SMC B SO SCL 45 48 51
[CO—SMAUS SWC B S0 sha MBS0 NE SMBUS SMC B_SO_SDA 45 48 51
CO—SMaus S0 s0.sa MB_50: NE SMBUS SMC O SO SCL 6 32 45 48 51
[CO—SMaUS_SNC_0_S0_SDA MBS0 NE SMBUS SMC O SO SDA 6 32 45 48 51
[CO—SMaUS_ S\ BSASOL MBS0 NE SMBUS SMC BSA SCL 645 48 63 64
[CO—SMUS_S\C_BSA_SDA MBS0 NE SMBUS SMC BSA SDA 6 45 48 63 64 D
CO—SMals_svo vovr sal MBS0 NE SMBUS SMC MGMT_SCL 45 48
[CD—SMBLS_SNC_ MM SDA MBS0 NE SMBUS SMC_MGMI_SDA a5 48
SMBus Charger Net Properties
RETTVPE
ELEGTRI CAL_GONSTRAY NT_SET - seaci G
CO—«=®=csl 1TQI_DIEEPAIR CHGR CSI _P 64
= 1TOL DUEEPALR CHGR CSI_N o4
CO—auRrcso 1TQI_DIEEPAIR CHGR CSO P 64
[— 1TQI_DIEEPAIR CHGR CSO N 64

ISYNC MASTER=K91 M.B SYNC DATE=05/ 15/ 201d A
SMC Constraints
= |
D

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMATI ON_CONTAI NED HEREIN | S THE
PROPRI ETARY PROPERTY_OF APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 106 OF 109
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 84 COF 86

8 7 6 5 4 3 2 1



www.chinafix.com

8 7 6 5 4 3 2 1

= K90i Specific Net Properties K90i Specific Net Properties
ALLOW ROUTE
PHYSI CAL_RULE_SET LAYER AEONEY M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
_ e TveE e TveE
SENSE_1Ta1_555 . SioreaR =55_0HvLSE =55_0HvLSE =55_0HvLSE =1: 1D FRPAI R =1: 1_D1 FRPAI R ELECTR CAL_CONSTRAI NT_SET PrYS! CaL soAciNG ELECTRI CAL_GONSTRAI NT_SET PrvSI CAL soAc NG
- [— EreT_toon Nt ENETCONN P<3. . 0> as
THERM 1TC1_555 . suioeaR =s5_amse =s5_amse =s5_amse 111D FFPAIR 111D FFPAIR - I e s o 35
DI FFPAIR . =1:1_DUFFPAIR =1:1_DUFFPAIR =1:1_Di FFPAI R =1:1_Di FFPAI R [— \TA_90D ATA SATA ODD D2R UF P 6 a2
D \TA_90D ATA \TA_ODD 2R UF N 6 42
SATA HDD D2R RDRVR QUT P
[— \TA_900 ALA 2 [—foEaromae QK POE 90D AK PAE PCl E_CLK100M AP_CONN P 6 32
— \TA_90D ATA SATA_HDD _D2R_RDRVR OUT N a2
T NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET = 1A 00 in A toD 2D np - [ — QK PAE 90D QK PAE PCl E_CLK100M AP_CONN N 6 32
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT — () RORVR e oieoan R Sl R P -
o . . @o_Pan \TA_90D ATA \TA_HDD R2D RDRVR IN N a2 = o Dl EEPALR csl R N "
. - - - - | m— 1101 D CHGR 2 I )
e [ — as0n sz SATA HOO PR RORVR 1N P P =
oo vocsense a0 . a0 o = ~ - D \Ton_oyeeea e CHGR CSO R P 50 64
. . - - - \TA_HDD D2R RDRVR I N N
THERM =2:1_sPACI NG = L4900 ATA 2 1TQl_DiEFPAIR CHGR CSO R N 50 64
\TA_90D ATA SATA _HDD R2D RDRVR QUT P a2
oo : P - (o B — wce2 ceun unen ¢ .
_ @ \TA_90D ATA SATA _HDD R2D RDRVR OUT N a2
[O—saeaa L psn 1 USB2_EXTA MUXED N 4
Ot THERM 1T THERM CPUTHIVENS D2 P 51 CO—saeaan LS8 850 Lsa UsB2 LT1 P 43
— THERM1TOL THERM CPUTHVENS D2 N 51 CO—wsanan LS8 850 Lsa USB2 LT1 N 43
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT _ ED—ssenmue nemita) T CPU_THERVD P 951
- NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET 0D nemita) nieny CPY THERVD N 951
exeTcan . 25 MLs » — [ —sasensme nemita) nieny T29_THERWD P 34 51
ENET_MDI @ . @o_P2Ma R — T29 THERVD N 51
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT O —ssenmue nemita) T T29THVENS D2 P 51 [ (e pn - CONN USB2 BT P
mr— m—— [— TeERMITOL Teemy T29THVENS D2 N 51 [ s g0 . CONN_USB2_BT_N
@0 . sTANOARD - NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET . USB LT P -
— [ —
QK PO E @ . aD_P2Mi [ — e gsn =, USB LT2 N 43 re—
=== [ —=seocee e 17 e LSNS HS_COVPUTI NG N 0 DP 1G AUX CH C P
rae b . copam [ sense 11On senee I SNS HS COVPUTI NG P & [ — ;:5: > 16 AUX G O N
SPACI NG RULE_SET LAYER LINETOLINE SPAGNG) WH G sama o . aorom i S N e | SNS HS OTHER N X [ —
@O_P2M4 . 0.20 Mv 1000 | S [ — SENSE 1701 SENSE I SNS HS OTHER P 50 [ PK_QUT DI FEPALR. W el SPKRAMP L P_OUT 6 60 61
— us8 o o [O—sasensme e 17l e CPUVCCI OS0_CS N 49 70 D PK_OUT DUEEPAIR Do SPKRAMP_L_N_QUT 6 60 61
PYR_P2M . 0-20 1000 axrae 5 Poer . e i p—— - CPUVCCI 080 _CS P 49 70 [O—sexaur DUEEPALR Lo SPKRAMP SUB P QUT 5 60 61
- = [— SPK_OUT. DI EEPALR WsNe) SPKRAMP_SUB N _OUT 6 60 61
== saTA s8_POMER . PUR_P2W
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET — — [ PK_QUT DI EEPAIR W he) SPKRAMP_ R P_OUT 6 60 61
=== s sa_pouER . - i SO R e CPUI MVP | SNS1_P 49 68 69 [—seor DLEERAIR o SPKRAMP R N QUT o 60 61
e b . copam D R - CPULMP_ | SNS1_N w9 6 D Ap o 1ToN mierpale Do SSMP315 SUB N .
veu oo a0 . o [o—ssensa e 110 e CPU MVP_| SNS2 P 49 68 69 T AU DI EE 1Tl D EEPAIR no SSMR315 SUB P o
S [— SENSE 170 SENSE CPU MWVP_| SNS2 N 49 69 (oS AUD DI FE 1TOl_DIFEPALR W el SSMe315 L N 60
vem cTRL a0 . aw_p2m > —smeensmas e 1 . CPUI MVP_| SNS1G P 10 00 [ S 1101 D EEPALR Do SSMR315 L P 0 ( :
VM DATA @0 . aorw R i e v sene CPUL WP _| SNS1G N 9 60 [ An o 1TQl_DiEFPAIR Do SSMe315 R N 0
I NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET o o o U e LSUMB P " C>_apoc or o croaLn oo SSVP315 R P o
VEMLDE b . co-Fam ’ ’ ¢ AU L2 N R
_ _ LvDS ao . G\D_P2MM [ — SENSE_ 1701 SENSE CPU WP I SUM R N a9 = AUD DI FE 1TOl_DI FEPALR DO 57 60
[ ST SENSE 170 SENSE CPU MVP_| SUMG R P a9 (oY AUD DI FE 1TOl_DIFEPALR W el AUD L2 P R 57 60
[— SENSE 170 SENSE CPU WP 1 SUMG R N 49 [ o3 AUD DI FF 1TQL_DIEEPALR W el AUD LOL N R 57 60
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [ —sescacmas sense 1Ty sens CPULMWP I SNS P 49 AUD DI FE 1TOI_DIFEPALR U o AUD LOL P R 57 60
m— [— senee 1TOn SENSE CPULMWP_I SNS N 49 i AUD DI FE. 1TQl_DIEEPALR W) AUD LO2 N L 57 60
MEM 40S * 0.09 MM 400 ML ™ AS0 AUD L2 P L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE 243 SENSE DL EERALE. SEBSE_LTOL SENSE S P 65 = ALD DI FF 1TQL_DIEFPALR Ws'le} 57 60
= senee 1TOn SENSE VCCSASO_CS N 65 D AUD DI FE. 1TQl_DIEEPALR W el SPKRAMP I NL P 60
MEM 72D B 0.09 MM 400 ML SPKRAMP | NL N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE ED—=sensean SRNSE LI = 2 CEUME | SNG P ©8 69 CD—ARLE HIOLDLEERALR L SPKRAMD | NR P *
0 e 11 e CPU MR 1 SUMG N 68 69 D AW oEe 1Tl DiEEPALR Do 0
MEM 375 * 0.09 MM 400 ML SPKRAMP | NR N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE Ty sess o sense 1) sence LSNS CPUN DAL DFE 1TG1 Dl EEPAIR Do 60
— - e iIsns cPup CD—Ap o ATl D EERALR o SPKRAMP | NSUB P 0 —
MEM 85D * 0.09 MM 400 ML SPKRAME | NSUB. N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE ) —saseneeran sense L10) SENSE L SNS HOD N CD—ARDEE 1TQl_DIEEPAIR uDi O 60
e E SENSE_1TQ1 SENSE 1 SNS _HDD P
PC E_85D y 0.076 M 10 mm e nerene R e I SNS HDO R N o s USB TPAD R P 5
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE EI — S5 TPAD R N
= sese 110l e LSNS HOD R P D L psn 1 53
Fm
USB_85D TP 0.1 W 500 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE | e elis Lol |1 e e
o puen P
CPU_27P4S TP 0.09 MV 400 ML = S e e — = :mw < felsb s8R AR L 00
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE ED—=sensean SENSELTOL SENSE Lons 0o N = SBEaIER 56727 35 33 32 35 0 &3 a3 a8
— — N . L SNS_cop P o Jp— PP1V5_S3RSO 67 10 12 15 30 72 7335 &3 °°
CLK_PCI E_90D ToP 0.09 MW 400 ML | SNS oD R N oo G\D RS
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE CO——ittms SENSE_1101 SERSE 73
[— e 17 e ISNS COD R P J_ i
[ —=seoceas e 11 e LSNS P1VBGPU N —
D e 17 e LSNS P1VBGRU P
m——  ewse perpAR Sense 17 sense I SNS P1VBGPU R N B
— e 1 e I SNS P1VBGPU R P
= Lvns_aon Lns LVDS CONN A CLK F N 6 74
= Lvns_aon LS LVDS CONN A CLK F P 6 74
—
r y nSt r al nt Rel aX at ! Ons ISYNC MASTER=ANNE _K90I SYNC DATE=06/ 08/ 201d] 7~ \
Al low 0.127 nm necks for >0.127 nmlines for ARD fanout. Pr 0j ect SpeC| fic Constraints
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP 3
- - T o @ Appl e Inc.
— ®
NEM_ 85D o 01w 6.35 Wt
NOTI CE OF PROPRI ETARY PROPERTY:
THE,_| NEORMATI ON_CONTA! NED HEREI N | S THE
PROPR| ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 108 OF 109
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 85 OF 86
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K90i Board- Speci fic Spaci ng & Physical Constraints
BOARD LAYERS BOARD AREAS BORRO UM | GERERRR

TR 2,155, 1 14,1 5,1 46,1817, 156, 1 89,1 510, SL11, BOTTCM [ep—— w .51
PHYSI CAL_RULE_SET LAYER ACLONROUTE | i i MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
AT . M So-amse So-amse ow o om SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VEIGHT NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
'STANDARD . Y =DEFAULT =DEFAULT 10 M =DEFAULT =DEFAULT DEFAULT . 01w . . . s smiplmb -
PHYSI CAL_RULE_SET LAYER ALLOWROUTE | M N VUM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP e ) T M e ) e s
— — . . - — o : e i axrae : - i D
50_OHM_SE. - Y 0.080 MV 0.080 MV =STANDARD =STANDARD =STANDARD P | il ’ o srow | o AP
PHYSI CAL_RULE_SET LAYER ALLONROUTE | M NMUM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP SPACI NG_RULE_SET LAYER LINE-TOLINE SPACING | VEIGHT | | SPACI NG RULE_SET LAYER LINE-TO LINE SPACING | Wl GHT
40_CHM SE TP, BOTTOM Y 0.165 MM 0.165 MM o 1.5: 1_SPACI NG . 0.15 MM ? 2X_DI ELECTRI C * 0.140 MM ? o
40_CHM SE I1sL10 N 0.126 MM 0.126 MM =STANDARD =STANDARD =STANDARD o 2: 1_SPACI NG . 0.2 MW ? 3X_DI ELECTRI C * 0.210 WM ?
40_CHM SE 1SL3, 1SL4, 1 SL9 Y 0.126 MM 0.126 MM =STANDARD =STANDARD =STANDARD o 2.5:1_SPACI NG . 0.25 MM ? 4X_DI ELECTRI C * 0.280 WM ?
40_CHM SE . N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD o 3: 1_SPACI NG . 0.3 M ? 5X_DI ELECTRI C * 0.350 WM ?
PHYSI CAL_RULE_SET LAYER ACLONROUTE | i i MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP L : orm ’ XOEETRC . b ’
37_omvsE ToP, BOTTOM v 0.190 M4 0.1 M o _—
s7_cmase 1510 N 0,15 Wt 01w “sTanonro —staonr —staonr
s7_cmase I3, 1504, 1519 v 0,15 Wt 01w —sTanonro —staonr —staonr
s7_cmase . N —sTanonro “sTanonro —sTanonro —staonr ~stavono
PHYSI CAL_RULE_SET LAYER ALLOW ROUTE | 1 N VUM LINE W DTH | M NIMUM NECK W DTH | MAXI MMM NECK LENGTH | DI FEPAI R PRIMARY GAP | DI FFPAI R NECK GAP-
27P4_OHW SE TOP, BOTTOM Y 0.310 M1 0.2 M o
27p8_crnese . v 0,235 Wt 02w —sTanoarD —staonr st
PHYSI CAL_RULE_SET LAYER ALLOWROUTE | M N VUM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FEPAI R PRI MARY GAP | DI FFPAI R NECK GAP. C
55_OHM_SE. TOP, BOTTOM Y 0.090 MV 0.090 MV o
s5_amese . v 0.070 Wt 0,070 wt “sTanonro —staonr st
PHYSI CAL_RULE_SET LAYER ALLOW ROUTE | 1 N UM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FEPAI R PRIMARY GAP | DI FFPAIR NECK GAP | | PHYSI CAL_RULE_SET LAYER ALLOW ROUTE | 1 i UM LI NE (W DTH | M NIMUM NECK W DTH | NAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
72_OHV DI FF - N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD o 1:1_DI FFPAIR . Y =STANDARD =STANDARD =STANDARD 0.1 M 0.1 M o
72_cnaon e 153, 1504, 159 v 0,180 Wt 0180 Wt 0,150 W 0,150 Wi
72_cnaon e 1510 N . 0180 Wt 0,150 W 0,150 W
72_cnaon e R— v 0175 W 0175 W 0.200 0.200 W
—
PHYSI CAL_RULE_SET LAYER ALLOWROUTE | M N VUM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FEPAI R PRI MARY GAP | DI FFPAI R NECK GAP. PHYSI CAL_RULE_SET LAYER ALLOWROUTE | N VUM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FEPAI R PRI MARY GAP | DI FFPAI R NECK GAP.
85_CHW DI FF - N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD o 85_DI FF_BGA - =85_OHMDI FF =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF o
85_CHW DI FF 1SL3,1sLa Y 0.101 MM 0.1 M1 0.170 MM 0.170 MM o 85_DI FF_BGA 1SL3,1sL4 Y 0.075 MM 0.075 MM 0.125 MM 0.125 MM »
85_CHW DI FF 1SL9, 1 SL10 Y 0.101 MM 0.1 M1 0.170 MM 0.170 MM o 85_DI FF_BGA 1SL9, 1 SL10 Y 0.075 MM 0.075 MM 0.125 MM 0.125 MM
85_CHM DI FF TOP, BOTTOM Y 0.125 MV 0.1 M 0.190 MM 0.190 MM o NOTE: 85_DI FF_BGA is 85-ohns differential inpedance on outer |ayers and 80-ohns on inner |ayers.
PHYSI CAL_RULE_SET LAYER ACLONROUTE |\ i VUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER ACLONROUTE | i i VUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
90_CHM DI FF - N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD o 90_DI FF_BGA . =90_OHM DX FF =90_CHM DI FF =90_CHM DI FF =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF o
90_crnaon e 153,158 v 0001wt 0001wt 0,150 W oasow 90_01 Fr_aca 153, st v 0,075 Wt 0075 Wt 0.125 W oaesw B
90_CHM DI FF 1SL9, 1 SL10 Y 0.091 MM 0.091 MM 0.180 MM 0.180 MM o 90_DiI FF_BGA 1SL9, 1 SL10 Y 0.075 MM 0.075 MM 0.125 MM 0.125 MM »
90_CHM DI FF TOP, BOTTOM Y 0.111 MV 0.111 MV 0.200 MM 0.200 MM o NOTE: 90_DI FF_BGA is 90-ohns differential inpedance on outer |ayers and 85-ohns on inner |ayers.
PHYSI CAL_RULE_SET LAYER ALLOWROUTE | M N VUM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FEPAI R PRIMARY GAP | DI FFPAI R NECK GAP. PHYSI CAL_RULE_SET LAYER ALLOWROUTE | M N VUM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FEPAI R PRIMARY GAP | DI FFPAI R NECK GAP.
100_OHV DI FF - N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD P 100_Di FF_BGA . =100_0Hv DI FF =100_CHW DI FF =100_CHW DI FF =100_CHW DI FF =100_OHM DI FF =100_OHM DI FF’ o
100_OHM DI FF 1SL3,1sL4 Y 0.076 MV 0.076 MV 0.250 MM 0.250 MV o 100_Di FF_BGA 1SL3,1sL4 Y 0.075 MM 0.075 MM 0.125 MM 0.125 MM »
100_OHV DI FF 1SL9, 1 SL10 Y 0.076 MV 0.076 MV 0.250 MM 0,250 MM o 100_Di FF_BGA 1SL9, 1 SL10 Y 0.075 MM 0.075 MM 0.125 MM 0.125 MM
100_CHM DI FF. TOP, BOTTOM Y 0.085 MV 0.085 MV 0.200 MM 0.200 MM \ NOTE: 100_DI FF_BGA is 100-ohns differential inpedance on outer |ayers and 95-ohns on inner |ayers.
—
PHYSI CAL_RULE_SET LAYER ALLOWROUTE | M N VUM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FEPAI R PRI MARY GAP | DI FFPAI R NECK GAP.
110_OHM DI FF - N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD o
110_CHM DI FF. 1SL3, 15L4 Y 0.070 MV 0.070 MV 0.330 MM 0.330 MM o NOTE: 110_DIFF is 110-ohns differential inpedance on outer |ayers and 105-ohms on inner |ayers
110 e 159,150 v 0,070 wt 0,070 wt 0330 wi 0330 wi
110 e Top, BorTOM v 0,085 Wt 0,085 Wt 0.250 W 0.250 W
NOTE: These are Intel reconmended inpedances for PEG unused on K90i
PHYSI CAL_RULE_SET LAYER ACLONROUTE |\ i UM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
w5_crnese Top, BorTOM v 0,165 Wt 0,165 Wt o Istc MASTER=ANNE_K9O! 'SYNC DATE=06/ 08/ 2014 A
ws_crnese . v 0,090 wt 0,090 wt ~sTanonro —staonr e PCB Rul e Definitions
PHYSI CAL_RULE_SET LAYER ALLOW ROUTE | 3 N UM LINE W DTH | M NIMUM NECK W DTH | MAXI MMM NECK LENGTH | DI FEPAI R PRIMARY GAP | DI FFPAI R NECK: GAP @ Appl e I nc. D
80_aonFF . N —sTANDARD —sTANDARD —sTANDARD —sanoarD —sanoarD ®
s0_anor e st s v 0,115 e 0,115 e 0,180 w1 oamm NOTI CE OF PROPRI ETARY PROPERTY:
= THE | NEORVATI ON_ CONTA| NED HEREI N | S THE
s0_crnaon e 19, 15010 v 0115 W 0115 W 0,150 W owow PROPRI ETARY. PROPERTY O APPLE COMPUTER. | NG
0oLl FF Tep, BoTTQM v 0. 140 4 0. 140 W4 0.190 Wt 0.190 Wt | : Lg_r"”_?:;g’é::” TH S &?CUOCETI !l_N CONFI DENCE 109 OF 109
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