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15 13

=PPVCCSA_SO0_REG

80 58

PP1VO5_TBTCl O
. mm

VRIS SE O
=PP1V05 TBTCI O RTR

" VCor e"
P

10 13 15 &

10 13 16 4

PP1V5_S3 CPU V(
NZNECK-W DTH=0.

PPVCCSA IS{0] REG

—PPVCCSA So_cPU

13 16

I SYNC_NMASTER=MASTER

SYNC_DATE=MASTEH

Power Al i ases

3,

TG NOVEET

<Prelininary Test>

Appl e Inc. o
<no_LABEL>
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8 7 6 5 4 3 2 1

CPU signal s
Frame Hol es — LVDS =
Bosses for limting deflection 7T0940 " wlﬁr?tDBABblél_‘uTRoE\AM =L 1 G BKL_PVWM 1 2 w&/zEEmWﬂENLt = =DDRVTT EN 27 60
SH0910 4P5R2P3- 3P5B " TR =LVDS 1 G BKL_ON *
2.80DL. 2| D- 2. 25H SM D1 O o N'ﬁggfbvt\fm%'@' — LVDS | G PANEL_ PWR T29 Signals Through PEG NC cpu THERNDN — CPU_THERMD N 1o 8
L ZT0960 e POLE TBT DPR P<3..0> — =PEG D2R P<ll..8> . THER THERMVD P w07
4PSR2PS- 3PSB eDP signal s == — a NO_TEST=TROE
SH0911 O ww: POLE TBT DPR N<3..0> - =PEG D2R N<l1..8>
2.8001. 21 B 2. 25H SM D1 e DR INT_AUX C P — TP EDP AUX P, w7 POE TBT R2D G P<3..0> — =PEG R2D G P<11..8> ., TREARR=roE o TEsT=TrEE — - FSS o
- = - - | = pr— — ,
D r = 79 67 %Mwwm 75 33 7";%‘ZEEB7:EEITR¥D C N<3..0> — =PEG R2D C N<11..8> ,, D
S ZSII—DK_)ngst DL o DEINT M G P<3..0>— TP EDP TX P<3..0> -
: " o DPINT M C N<3..0>_ TP EDP TX N<3..0> w0 SRR ENECH = ENET_LONPUR PCH = 20 =
“MARE_BASE=TRUE = =7 SD PYR EN — ENET LOVPWR .
SH0913 s R TP FWPWR EN . FWPWR EN 2 NC PCl E_CLK100M SSDN — PCIE_CLKI100M SSD N -
VARE _BASE=TRUE - WE_BASE=TRUE UE -
2.80D1. 21 D- 2. 25H SM D1 T SHO95Q0 [ SHO951] NC _PCl E_CLK100M SSDP — PCIE CLKI100M SSD P -
1 = SM = SM T MRKE_BASE=TRUE TRUE —
NC PCIE _CLKI00M FWN — PCIE CLKI00M FWN B
SACD- DI-USB I E C —
SHLD- D1- MLB-T29 NG PCLE CLKI00M FVE — PCIE CLKI0OM FW P B
<4 Unused PEG signal s
NC PEG D2RP<15 12> _ =PEG D2R P<15..12> 1 —w“r's%r%%f FW%TRQ'ST TROE POLE BWIRR N v
D1 THERVAL MODULE STANDOFF ( 860- 1439) ~MARE BASESTRUE NO TEST=TRUE— _ NC PCl E_FW DZ2RP — PCI E_FW D2R P .
NC PEG DPRN<1b._ 12> _ =PEG D2R N<15..12> w0 —RRE BASESTRUE— NG TEST=TROE —
SH0920 SH0921 e DO NOTlsT-TF{LZE— _ NC PClI E_FW R2D_CN PCIE FWR2D C N .
STDOFF- 4. 50D2. 15H SM STDOFF- 4. 50D2. 15H SM NC G RZ CP<15 > — =PEG R2D C P<15..12> ,, —VARE BASESTRUE N TEST=TRU=
NC PEG sz D CRELS 12> =PEG R2D C N<15. . 12> e R e RN R PO ERWVRDCP v
CR SFF DG v1p0 Tabl e 3-56 napping for HDM ~MAKE_BASE=TRUE NO TEST=TRUE — — = * TROE NO_TEST=TRGE
= = o s 7 Hi | 5 K P —_ TP DP | B P<3> Unused GPU signal s
R A b = NC PEG D2RP<7..0> _ =PEG D2R P<7..0> Unused SATA CDD Signal s
SH0926 SH0927 78 36 7 __H 1G CLK N — TP _DP_1 B, N<3> 5 ~MAKE_BASE=TFNG TEST=TRUE —
- BASE= - NC PEG D2RN<7.. 0> _— =PEG D2R N<7..0> o D oD
STDOFF- 4. 5QD2. 15H SM STDOFF- 4. 5Q02. 15H SM HDM_ | G DATA C P<2..0> TP_DP_IG B_MP<0. . 2> NC PEG R2D TCEI?TRUSL =PEG R2D C P<7..0> AR BAVA TR DA B =TReE SAIA RN N
1 1 THO900 0% 7 NRKE_BASE=TRUE = = — “’ ~WAKE_BASE= THWE TEST=TRUE — — o NC SATA ODD D2RP_ SATA ODD D2R P .
TH Nsp s HDM |G DATA C N<2..0> — TP DP IG B MN<O..2> ,, NC PEG R2D CN<7..0>_ =PEG R2D C N<7..0> ,, VAKE_BASE=TRUE "NO_TEST=TREE
= = S—Limquos WVAKE_BASE=TRUE = VAKE BASE=TRNG TEST=TRUE — NC_SATA ODD R2D CN — SATA ODD R2D C N .
-1, 1X076- 1. 4x0. — SRR R N o SATA CODRID C N
C D1 BMJ MODULE STANDOFFS “’—'Fv'r':)kME-B%s(E;aERLEE: CLK = DPAIGDDC AK . NC SATA ODD RPD CP —  SATA ODD RRD C P ., C
—MARE BASESETRUE NO_TEST=TROE ——  — —  — —
TH0903 I.G DDC DATA — DPA | G DDC DATA ,, NC DPA_| G AUX_CHP — DPAIGAUX CHP " = T
SH0928 SHO963 L APN: 862- 0118 DM | HPD DPA | G HPD NG DPA 1 G ADCCEN. " DPA 1 G AUX_CH N
STDOFF- 4. 50D1. 73H SM STDOFF- 4. 50D2. 33H SM ! R A S e = 1 — N RREEASEETROE R TES = TRIE= 1
APN: 860- 1490 1 1 Sk-1.1X0.5-1. 4x0. 8 Unused Menory Signal s
L L THO904
_ - _fgp APN: 998- 3975 NC_WI:_BKSI:P%G C':'l'SCBONN NO TEST=TRUE — PEG OLKLOOM N T NC MEM A CLKP<1> — MEM A _CLK_P<1> »
i i ! : - TMARE_BASESTRUE NOJEST=TROE —— _ — —  — .
SHO963 is BMJ standoff with flange. 860-1534 SL-1.1X0.45-1.4x0.75 Nc—mpﬁe C|='||§<JO|(:JONP NO_TEST=TRUE — PEG CLKIOOM P e NCVEM A CLK Sr=TRIE= MEM A CLK Ne<l> 2
UNUSED USB S| GNALS
THO900 for upper TBT can gnd sl ot T'?Q.%95 e DB TBISNKO AUXCHC P — DPB IGAUX CHP 1 NC USB2 EXTC TXP '~ "USB3 EXTC TX. P . NGMEM B CLKP<1Z e MEM B _CLK P<1> 12
p 035 _DP_TBTSNKO AUXCH C N — DPB |G AUX CH N 3 mVWEUmSB3E EXTC'\?%EST‘TRUE— USB3 EXTC TX N NC MEM B CLKN<1> — MEM B CLK N<1> "
—MARE_BASESTROE . — — 10 = =
THO903 for |ower TBT can gnd sl ot SL-1. 1X0.46- 1. 4x0. 75 ~VRKE_BASE=TROE NO TESTETRUE— - -
79 33 DP TBTSNIf{E)EM_ CP<3..0> — TP DPIGCMP<3..0> —%:é%%ﬁ EXT(EDRT)EPT_TRLE_ USB3_EXTC RX P i ]
THO904, 5 for USB can gnd sl ot o DP TBISNKO M. C N<3..0> — TP DP 1GC MN<3..0> . R BRIGINN . LSES B RO
w__DP TBTSNKO DDC CLK DPB_IG DDC CLK 4, NG SEE -EIXRLCPNO rseTre=—SB EXTC P w0
VARE._BASE=1RUE — NC USB_EXTCN USB_EXTC N
«w _DP TBTSNKO_DDC DATA — DPB | G DDC DATA —WRKE_BASE=TRUE. NO_TEST=TRUE— *
VARE_BASE-TROE - NC USB3_EXTD_TXP USB3_EXTD TX_P
FAN BOSSES (4X 860- 1327) « (PP_TBTSNKO_HPD — DPB | G HPD ., ~WRKE_BASESTROE RO TESTSTRIE=— o o ¥
SH0922 SH0923 SH0924 1 WRKE_BASE= = NG USB3 EXTD TXN___—— USB3 EXTD TX N .
= 102 __DP_TBTSNK1 AUXCH C P — TP DP_I G D AUXP . VARE._EASE=TRUE NG TEST=TROE—
STDOFF- 4. 5CD1. 84 SM  STDOFF-4. 5CDL. 8H SM  STDOFF- 4. 5CDL. 8H SM ¢ SH0925 * —VARE_BASE=TRUE = ’ e SR2 EXID RE = USBS BADRX P
DCFF- 4. 5CD1. 8H SM 15 _DP_TBTSNKL AUXCH C N — TP DP |G D AUXN N TEST=TRUE—
1 1 1 1 ~NARE_BASE=TRUE — B =EXTD TE’S\IT-TRLE— B3_EXTD N 19
= = = = 759 DP_TBTSNKL M._C P<3..0> . TP DP_IG D MP<3..0> , e SR PrE e Bre=—"SB_EXID EHA_P .
B VARE_BASE=TRUE - B_EXTD EHCI N B EXTD E N B
52: DP_TBTSNK1T M._C N<3..0> . TP DP_IG D MN<3..0> , S EST=TRIE— i
SH0932 SH0933 MARE_BASEZTRUE. = NC _USB_4N TP_USB 4N 10
POGO- 2. 30D- 5. 5H SM LON FCROBO- 2. 30D- 4. 1H SM LOW FORCE w DB TBISNKIL DDC CLK TP DP IG D CTRL CLK 4 ~WAKE_BASE=TRUE NO TEST=TRUE—
M M _BASE= = NC USB 4P TP_USB 4P "
DL POGO PI NS (870- 2451) 1 L_<1 :> * — e et 2O« DATA = TP DP_1G D CTRL_DATA » e e M TES TR oo
w DP TBTSNK1 HPD  — TP_DP |G D HPD 1 ~WRKE BASESTRUE NO TEST=TRUE— *
= = VARE_BASE=TRUE - NC USB_SDP TP_USB_SDP 1
SH0934 SH0935 SH0936 SH0937 ~MAKE_BASE=TRUE NO_TEST=TRUE—
POGO- 2. 30D- 5. 5H SM LOW FORBEGO- 2. 30D- 5. 5H SM LOW FORGEOGO- 2. 30D- 5. 5H- SM LOW FORCEPOGO- 2. 30D- 5. 5H SM LOW FORCE NC _USB_W. ANN TP_USB W ANN 1
SM SM SM SM TNVARE_BASE=TRUE NO TEST—TRLE—
| | | NC USB WA TP_USB W ANP 1
VAKE_BASE= Rut NO TEST=TRUE —
I @ I @ I @ I @ NCUSB BT HON TP USB BT HSN "
Rk RV Nc USB BT HSP- TP_USB BT HSP ., o _=PP3V3_SO_PWRCTL
= TMARE_BASE=TRUE NO_ TEST=TRE— e
D1 ELI PTI CAL SLOT HOLES = —'?'w%zrussx%bllm NG TES TP _USB 12N 1
= TESTSTRE— 1
NC USB 12 TP_USB 12P “ R0O991 .
Z10R80 21920 e e T 1o iem g gps  nused PEOOD signal
1 1 L|3_Q4 o%2. 6 Digital G ound e ST O TEST=TRE= - is 1:;3 1 1/;)12
SL43. 9XZ73- 4. 2x2. 6 S‘—E; - 8XLE ;' 3.1x2.1 . _=PP5V_S0_AUDI O XW ~WRKE - BASE=TRUE NG TEST=TRE— »
CPU MVP_AXG PGOD
302 TP_P1V5S3RSO RAMP DONE  P1V5S3RSO RAMP DONE .,
— MAKE_BASESTRCE  —
. __MB RAMCFG3 ._%_@mmg_m—l 2 PPSV S0 ALDLO AVE L s TP DDRREG PGOOD  —  DDRREG PGOOD o
" M. B RANVCEG? RAN[:FCBl 903 N NESKSWY DTH=O. USB S| GNALS T VARE_BASE=TRUE —
A MB rRaVCFG2: | RO913 a2 s (USB BT P _ USBHUB DNI P .,
2 RAMCEG. Roglzl 54, 1 2 PP5V_SO_AUDI O AVP_R 53 MEEE;B%E[- N - USBHUB DN1 N ISYNC VASTER=DL_M.B_TEST SYNC DATE=01/ 27/ 2013 A
" M_B_RAMCEGD RAMOFGL: u Zg)@’ _%—W T SRR BASESTRE  — - —— ——
ravoFco: | RO9LL 1,23% AGESS o USB_TPAD P — USBHUB D\2 P Si gnal Aliases
R09119(1 1/ 28% 2t 4 _USB TPAD N — USBHUB DN\N2 N 2 DT P
= WMAKE_BASE=TRCE _ — <Prelimnary Test>
1/28% 2tf1, 1 USB SMC P — USBHUB DN3_P ., d} Appl e Inc T
201, = USB_SMC. N — USBHUB DNB_N <no_LABEL>
= ™ % NRRE_BASE=TRUE = = NOTI CE OF PROPRI ETARY PROPERTY:
1 78 PU L)SBL_!LFJ(LBJ: m4 P : USBHUB m4 P 26 ng:' ;\EFO}'\RYM IF‘gRC\‘ng\Tr&AIO’:\‘ERPHEREI N IS THE
W PUUSBHB DM N USBHB DMI N . |TE e e e te
- Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVI OoR S VWHOLE OR
IV AL RGTS RESERED e SRR 9 OF 80
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R R1010
» CPU_PEG COWP 1 23R .
72 18 7 @M‘—WC DM _RX_0* u1000 PEG_| COWPI a3 PLACE AR 000 & 12 T 1/1;/snw
7218 7 2N _N<1> P6 { DM _RX_1* 1 VY- BRI DGE PEG | covpg_GL vE L
7287 DM _S2N _N<2> PLd DM _Rx_2* 2C SSW PEG RoovPO_ &% °
7 10 7 DM _S2N_N<3> e P10J DM _RX_3* (1 OF 9 PEG RX_0* |yH22 =PEG D2R N<O>
7218 7 DM _S2N P<0> N3 | pM _Rx_0 PEG RX_1* 921 =PEG D2R N<1>
72187 DM _S2N _P<1> P7_|pM RX 1 PEG RX_2* |yB22 =PEG D2R N<2>
B DM _S2N_P<2> P3| oM _Rx 2 PEG RX_3* D21 =PEG D2R N<3>
72 18 7 @MA DM _RX_3 PEG_RX_4* [,A19 =PEG D2R N<4>
218 7 DM N2S N<0> KL {pm Tx 0* PEG_RX_5* (5DL7 fPEG D2R N<5>
Ty PEG_RX_6* |5B14 =PEG D2R N<6>
7218 7 DM _N2S_N<1> M oM TX 1* S RX 67814 g =PEG D2R N<6>
. PEG_RX_7*|yD13 =P D2R N<7>
2w @m-OM_N2S N2> o, ~ NMdpu 1x 2 S RX_8* [WALL =PEG D2R N<8>
2w @m-DOM _N2S N<3> o, ~ Rdpm _TX 3+ Z PEGZRX_8* =
s _TX PEG RX_9* |yBL0 ¢ =PEG D2R N<9> am
7218 7 N2S _P<0> K3 | pM_TX 0 PEG RX_10* 4GB = R >
72 18 7 DM _N2S P<1> M _|pm_ TX 1 PEG RX_11*|,A8 =PEG D2R N<11>
72 18 7 DM _N2S P<2> P4 | pm_TX 2 PEG RX_12*|B6 =PEG D2R N<12>
2w @mOM _N2S P<3> o = T3 |pv _TX3 PEG RX_13*[5H8 =PEG D2R N<13>
PEG RX_14*1ES =PEG D2R N<14>
72 18 7 FDI _DATA N<0O> U7 4 FDI 0_Tx_0* PEG_RX_15* [{K7 - =PEG D2R N<15> am
72 18 EDI__DATA N<1> W1 FDI0_TX_1* PEG RX 0| K22 =PEG D2R P<0>
72 10 (M) FDI_DATA N<2> - o FDI 0_TX_2* o v 1] K19 —PEG D2R P<1
FDI _DATA N<3> AA6 J FDI O TX 3* Z PEG RX_1 =PEG <1>
72 10 _TX & PEG RX_2| C21 =PEG D2R P<2>
7218 7 EDI _DATA N<4> V8 J FDI 1_TX_0* @ PEG RX_3| D19 =PEG D2R_P<3>
72 18 FDI _DATA N<5> VA ] FDi1_TX 1* ¥ PEG Rx_4| C19 =PEG D2R P<4>
2 @m—FEDl_DATA N<6> o, ~  Y2dFDi1 TX 2* Z PEG_RX_5| D16 e =PEG D2R P<5> am
20 qop—EDL_DATA N<7> o A FDi1_TX 3" & PEG_Rx_6| C13 =PEG D2R P<6>
7218 7 FDI_DATA P<0> U | FDio TX 0 E PEG RX_7| D12 fPEG D2R_P<7>
T - PEG RX_g| C11 =PEG D2R P<8>
121 FDI_DATA P<1> WO | Foro TX 1 5 RX_ =
- % o PEG RX_9| &9 =PEG D2R P<9>
21 FDI_DATA P<2> FDIO TX 2 & 9 5 RX_ =
FDI _DATA P<3> ART X z % PEG RX_10| F8 =PEG D2R _P<10>
7 qu—FDl_DATA P<3> o  AA7 |FDio_TX 3 s 6 PEG RX 11| OB =PEG D2R P<11>
72187 FDI _DATA P<4> W_|FDI1_TX_0 " o PEG Rx_12| ©5 =PEG D2R P<12>
121 FDI_DATA P<5> T4 | For1 TX 1 u Y PEG RX_13| 16 =PEG D2R P<13>
72 18 EDI _DATA_P<6> AA3 [FDI1_TX 2 = L PEG RX_14|_F6 =PEG D2R P<14>
2 1 qy—EDL_DATA P<7> o A | FDi1 TX 3 A u PEG RX_15| K6 e =PEG D2R P<15>
w
72 18 FDI _FSYNC<0> AALL | FDI 0_FSYNC o - PEG TX_0* 522 =PEG R2D C N<O>
7o mmFDL_ESYNC<1>  ACI2 |Fpi1 FSYNC 5 2 PEG_TX 1 [,C23 =PEG R2D C N<1>
- PEG Tx_2*|5D23 =PEG R2D C N<2>
72 10 rm—FDL_LNT - ULL | FOI_INT § PEG TX_3* pF21 =PEG R2D C N<3>
72 18 FDI _LSYNC<0> AAL10_| Fpl 0_LSYNC [ PEG TX_4* |5HL9 =PEG R2D C N<4>
7w EDl_LSYNG<1>  _,  AG [Fpi1 LSYNC % PEG TX_5* 3CL7 =PEG R2D C N<5>
2 CPU_EDP_CONP % PEG TX_6* KI5 e =PEG R2D C N<6>
PLACE NEAR U1000 AF3 12 7WM AD2_| EDP_| COMPO PEG TX_7*[5F17 =PE! D 7>
AF3 | EDP_cOVPI O g PEG TX_8* [yF14 =PEG R2D C N<8>
PEG_TX_9* 4ALS =PEG R2D C N<9>
EDP_HPD_L - AGL1 | EDP_HPD E PEG TX_10* 014 =PE D C N<10>
, _TP_EDP_AUX_N AG | Epp_auxs PEG_TX_11* [,HL3 =PEG R2D C N<11>
o TP EDP AUX P~ qug  AF4 | EDP_AUX z PEG TX_12*5MLO =PEG R2D C N<12>
> g T =
iy P e o s 2 e EDP TX N0 A3 | Epp X O* 3 PEG_TX_13* {F10 :F’EG R2D C N<13>
e > TX_ PEG TX 14* D9 =PEG R2D C N<14>
o5 o, _TP_EDP_TX N<1> Act ] Epp_Tx 1+ a kil s e oD T
o TP_EDP_TX_ N<2> AELL ] Epp TX 2% ) PEG_TX_15* - = o
o TP EDP TX N3> o Aerdepp o 8 pec T ol 22 =PEG R2D C P<0>
o TP_EDP_TX_P<0> ACL | EDP TX O Q PEG TX_1 = G R2D C P<i1>
. i PEG Tx_2| D24 =PEG R2D C P<2>
o _TP_EDP _TX P<1> AA4 | EDP TX 1 — = —
iy PEG Tx_3| E21 =PE! D P<3>
. _TP_EDP_TX _P<2> AEL0 | Epp T 2 3 TX_ =
TP_EDP_TX_ P<3> AE6 ;X PEG TX_ 4| GL9 =PEG R2D C P<4>
° EDP_TX_3 PEG TX_5| B18 > =PEG R2D C P<5> o
PEG TX_6| K17 =PEG R2D C P<6>
’ PEG TX_7| GL7 =PEG R2D C P<7>
L PEG TX_8| E14 =PEG R2D C P<8>
=8 QL031 PEG TX_ 9| C15 =PEG R2D C P<9>
LCD HPD 1[G 4 DWNSLO6TK PEG TXx_10| K13 =PEG R2D C P<10>
S SOT523 PEG TX 11| GL3 =PEG R2D C P<11>
SYM VER 1 PEG TX_ 12| K10 =PEG R2D C P<12>
. PEG TX 13| G0 g =PEG R2D C P<13> mm
EDP: YES |2 PEG TX_14| D8 =Pl <14>
PEG TX 15| K4 g =PEG R2D C P<15> @
12210 CPU CEG<7> 72 24 10 CPU_CFG<16>
72 24 20 _CPU_CFG<6> 72 24 10 CPU_CFG<3>
72 24 10 _CPU _CFG<5> 72 24 10 CPU_CFG<1>
NOSTUFF; | NOSTUFF | NOSTUFF NOSTUFF
R1046 R1047 R1043 R1049
1K 1K 1K 1K

FOR | VYBRI DGE PROCESSOR
CFG [7] :PEG DEFER TRAI NI NG
CFG [6:5] :PClE Bl FURCATI ON
CFG [4] :eDP ENABLE/ DI SABLE
CFG [3] :PCIE x4 LANE REVERSAL
CFG [2] :PCIE x16 LANE REVERSAL

1 = (DEFAULT) | MVEDI ATELY AFTER xxRESETB

11 = 1 X16 (DEFAULT)

1
1
1

DI SABLED 0 = El
NORMAL OPERATI ON
NORMAL OPERATI ON

10 =
NABLED

0=
RSVD

WAIT FOR Bl C5

2 X8 01 = 00 = X8, X4,

0 = LANES REVERSED

0 =

LANES REVERSED

These can be Placed close to J2500 and Only for debug access

X4

-

DC_TEST_BE61
DC_TEST_BES9

NOTE: Intel provides an internal pull-up OF 5-15k to VCCI O on all CFG signals.
OM T_TABLE
CRI Tl MmhIENEWgﬁﬂgNM
=PP1V05_S0_CPU VCCI O ¢ 10141 131 Varageso 7ev 0 2 M
72 24 10 CPU CFG<0> B50 |crG 0 SA_DI MM VREFDQ_BE7 PPCPU MEM VREF A
72 24 10 (TR CPU CFG<1> 51 |oFG 1 SB_DI MM_VREFDQ_BS? PP M_VREF| B
72 24 10 CPU_CFG<2> BS54 |crG 2 U1000 RSVD 30 M N LINE WDTH=0 3 MM
72 24 10 CPU_CFG<3> D53 |crG 3 ey ey ﬁé NC MN KECK WDTH-0 2 Wi
72 24 10 CPU_CFG<4> ASL |cFG 4 (5 OF 9) =SNG
72 24 10 CPU_CFG<5> C53 |org 5 RESERVED ;ngii N
7 24 10 [y CPU_CFG<6> S5 |crg 6 Q 2 X j%l\lc
72 24 10 CPU CFG<7> H49 |oFG 7 ™ RSVD_34 M3\~
72 2 (T CPU CFG<8> ASS IcFG 8 T O RSVD_35 NC
fryvegisinritiah b 72 2 CPU CFG<9> 51 lcrG o o N RrevD_36| YK \c
=PPVCCORE_S0_CPU » « mD— - 10% et £ RVDSTIERNC
S0 513 15 43 7 2 oy CPU_CFG<11> K53 |cFG 11 z RrsvD_38| PI3 Nc
Ggslgs 72 24 > F53 |crG 12 RV 30| A ?\lc
72 24 CPU CFG<13> &3 |crG 13 RSVD,wﬁg
12 24 CPU _CFG<14> L51 |crG 14 = NC
72 24 CPU CFG<15> FS1 |crG 15 RSVD_41[ Al
72 24 10 CPU CFG<16> D52 |crG 16 RSVD_42[ A
462 02
2| f2re 7 20 my—CPU_CEG<17> L53 |crg 17 RsvD_43| A
PLACE_NEAR=UL000. H45: 50. 8MM A
PLACESI DT CPU VCC VAL SENSE P H43 rev-a4
- \VCC_VAL_SENSE
Note. VOLTAGE=1. 25V cPU_VCC VAL SENSE N : K43 |\ss VAL SENSE RSVD?45£9NC
Not e. VOLTAGE=0V - - - e - -
_ CPU AXG VAL SENSE P o=—"15 [VAXG VAL_SENSE
Note. VOLTAGES1. 05V CPU_AXG VAL SENSE N =45 |VSSAXG VAL_SENSE
Not e. VOLTAGE=0V - - - bl - -
_TP_CPU VOC DIE SENSE g 48 lvcc DIE_SENSE
NOSTUFF NOSTUFF - - - -
1 1 A4
R1965 4R1071 oo CPU THERMD P H48 |rsvD 6 DCJESTJ“—IP—QzU—mM — LDC —
e 199 o CPU_THERMD N K48 |rsvD 7 DCJESTﬂJU—MESI—CA—w LDC _CA_
s s E: _Intel does nqt recommend to use - DC_TEST_DS
Moz, o 02" NOTE i hat Sg SeRse"due’ F6°ACCUracy Eancern. RSVD_8 pc TEsT D1| DL TP_CPU DC TEST D1
- | Ka45: 50, | A58 TP_CPU DC TEST A5
AR s v 0 =, o T e T U DC TesT At
= RSVD_11 DC_TEST_cso| C59 - _
BLASE NEAREULQ00. K43: 50. 8WM RSVD_12 DC_TEST_A61[ A6L CPU DC TEST CH61 ﬁsl
= RSVD_13 DC_TEST_cs1| C61
NOTE: Intel validation sense |ines per RSVD_14 DC_TEST_De1| 261 TP _CPU DC TEST D61
doc 439028 revl. 0 HR_PPDG sections 6.2.1 and 6.3. 1. RSVD_15 pC_TEST_BD61| BDS1 TP _CPU DC TEST BD61
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DC_TEST_BGE9
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B®8 Tp CPU DC TEST BG5S

DC_TEST_BGA

B& TP CPU DC TEST BG4

DC_TEST_BG3
DC_TEST_BE!

MIE_JMFE3_B(B
BE3

DC_TEST_BGL
DC_TEST_BE1
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— OM T_TABLE
5 1 w0 s =PP1VO5_SO_CPU_VCC O M TorasL
u1000
NoSTUFH L noster | nostuer I VY- BRI DGE
R1100 R1104 R1102 2C- 35W
. o 1« BGA BaLK I3 . DM __CLK100M CPU P am e
o o o e (2 OF 9) BOLK* yH2 DM _CLK100M CPU N B
w o], L S o e —— 1.
o DPLL_REF_CLK|_AGS - DPLL REF CLK P gy
NCSRLQPROC_DETECT* ) DPLL_REF_CLK* [yAGL - DPLL REF CLK N am e
72 20 ¢y CPU_PROC SEL - F49JPROC_SELECT* g BaLk_1 TR_N59 - | TPCPU_CLK100M P o
d BCLK_I TP+ (;\68 - | TPCPU_CLK100M N am e
7 3 oy CPU CATERR L - C49|cATERR"
(IPY)  pRrDY* |WN53 - XDP_CPU PRDY L oo 2 72
RL103 72 10 2By CPU_PECI P A48 IPECI (IPU) PREQr 555 - XDP_CPU PREQ L am > 72
2 AN CPU _PROCHOT R L -— A5 fprocHOT* % (1PU 7o LS6 - XDP_CPU_TCK ame
e 4 (1PY TVl _L55 - XDP_CPU_TMS am e
v -
;“{,F?W - PM THRMIRI P L - D45 THERMIRI P* = (IPY)  TRsT*|4J58 - XDP_CPU TRST L a2 72
1 P MBO - XDP_CPU TDI 24 72
7 15 (> PM_SYNC - A8 lpm SYNC “¥ IEL 159 iy XDP_CPU_TDO @@ 2072
R1121 72 24 20 rgy—CPU_PWRGD - B46_|UNCOREPWRGOOD e
130 z DBR* |1 K58 XDP_DBRESET_L 24 25 72
7 27 10 >—PM_VEM PWRGD 2 s PM MEM PWRGD R - BE45 |SM DRAVPVROK & P~ oo~ o
3 vow PLT_RESET LS1V1_L - D44 RESET* g 3 (IPY) BPM 0% [, B8 gy XDP_BPM L<0> oD
VELF g & (IPY BpMv 1+ ES5 > XDP_BPM L<1> Pan S
» com—=MEM RESET L = AT30SM DRAVRST* ) o (IPY Bpm 2% [E59 XDP_BPM L<2> 24 72
CovP<0> BF44 s roC 2 (1PY) Bpw 3 D35 gy XOP BPM L<3> 2"
CoOVP<1> BE43 QM’RCC P*U 2 (1PY) gpm 4* | GBI XDP_BPM L<4> i 72
COVP<2> B3 M -1 E (1PY) BpM 5+, HE0 XDP_BPM L<5> e 72
SM_RCOVP_2 (1PU) BPM 6* 559 XDP_BPM L<6> vt 72
(1PU) gpm 7+|oJ61 XDP_BPM L<7> 24 72
w1 10 s =PP1VO5_S0_CPU_VCCl O T ———————— <D
1 NOSTURF
R1115
4. 99K n
L%ZDW R1111
R1126* w 10K
75 2 20w
5 b
yibw L
s
w02, R1125
2 20 oy CPU_RESET_L 2 4320 T L
5w =

201
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OM T_TABLE
CRI TI CAL
wemy MEMA DO<O> oy  A®[sapgo  ULOOD  sp o of Aus MEM A CLK P<0> 2507
73 QEEM_A_&“J SA DQ 1 (3 EéF 9 SA_CK_0* |5AV36 M A K_N<O0> 28 30 73
73 28 7@%& SA DQ 2
B MEMA DO ee Aslacos Q 2 SAOEOoAZ MACKE<Q> o
# @D EMADE” 230 Sabos O siaclamo NEM A CLK P<1> mrm,
7 20 1Ay DO< -~
ey MEM A DO6> _ge  A8|sapgs B N SACIPAN0 o MEMA CGLK NS> o
7 gy VEM A DO7> o g  AL7TISADQ7 J SA CKE 11 BB26 g NEM A CKE<1>  rymyzsa07s
ooy MEM A DOB> 8" ARil|sanos s
72 gy VEM A DO<O> o g AP | sp DQ 9 - SA_CS_0* |4BB40 MEM A CS L<0> 28 30 73
7 28 7B VEM A DQ<10> > AU | sA DQ 10 SA CS_1*|5BHAL MEM A CS L<1> 28 30 73
70y VEM A DO<11> o g A9 IsA pQ 11 » o>
73 28 7@M_A_M“—ARG SA_DQ 12 SA_ODT_o| AY40 A <0> 28 30 73
73 zs@M“—Aps SA DQ 13 %f@Tﬁl% 28 30 73
73 28 7@%& SA DQ 14
72 (EyVEM A DO<15> o g, ~ AUIB|SA DQ 15 SA_DQS_0* [yAL11 MEM A N<0> 7
73 28 7@%& SA_DQ 16 SA_DQS_1*|4AR8 MEM A N<1> 28 73
73 28 7@%& SA DQ 17 SA_DQs_2*|5AVL1 MEM A N<2> 28 73
72 gy NVEM A DQ18> oy,  BAI3|sa pQ 18 SA_DQB_3* [yATL7 MEM A N<3> 27
72 1y VEM A DO<19> o g,  BBLLIsA pQ 19 SA_DQS_4* [(AV45 MEM A N<4> 273
»o@yVEM A DQ<20> o g,  BA7Isa pQ 20 SA_DQB_5* [yAY51 MEM A N<5> 27
noEyMEM A DQ21> o g  BA91sapgo21 SA_DQS_6* [;AT55 MVEM A N<6> 273
ey VMEM A DO<22> o g — BB9|sa Q22 < SA_DQS_7* (K55 MEM A N<7> -
73 28 7@@_%“& SA DQ 23 o
73 28 7 MEM A 24> AV14 | sp DQ 24 SA_DQs_o| AJ11 MEM A P<0> 28 73
73 zs@Mﬁﬂ SA_DQ 25 SA_DGs_1| ARLO MEM A P<1> 28 73
7 28 (gyVEM A DQ<26> o g  AYL7|SA DQ 26 N SA_DQs_2| AY1l MVEM A P<2> 273
72 gy VEM A DO27> o g  ARIO|sp pg 27 é SA_DQs 3| AUL7 MVEM A P<3> 2 72
73 28 7 NVEM A 28> BA14 | sA DQ 28 g SA_DQs_a| AMS NEM A P<4> 28 73
73 28 7 MEM A 29> AUL4 | sp DQ 29 SA_DQs_5| AV51 MEM A P<5> 28 73
72 gy NVEM A DQ<30> g g  BBL41sa pQ 30 SA_DQs_6| ATS6 MEM A P<6> 27
73 28 7@%&& SA_DQ 31 SA_DQs_7| AKS4 MEM A P<7> 28 73
73 28 7 MEM A 32> BA45 | sp DQ 32
7 gy VEM A DQ<33> o g  ARI3|sA pQ 33 SA_MA 0| BE35 MEM A A<0> 2830 73
73 28 7@@_&&“& SA_DQ 34 SA_MA_1| BB34 M A_A<1> 28 30 73
7 2 gy VEM A DO<35> o g B8 s pQ 35 SA_MA_2| BE3S MVEM A_A<2> 2630 73
7 28 qEryVEM A DO<36> g g,  BAS |sA pQ 36 SA_Ma_3| BDSS MEM A_A<3> 2830 73
72 1y VEM A DOS37> g,  ARIS5 s DQ 37 SA_MA_4| AT34 MEM A_A<4> 2030 72
72 gy NEM A DQ<38> o g  AT48 15a pQ 38 SA_Ma_5| AUS4 MEM A A<5> 2030 72
72 @y VEM A DO<39> o g,  AY48 |sp pQ 39 SA_MA_e| BB32 MEM A_A<6> = I
7 2 (Ey—VEM A DQ<40> o g,  BAO | sA DQ 40 SA_MA_7| AT32 MEM A A<7> 28 30 73
noEy NEM A DQA1> o g — AVA9 lsp pQ a1 SA_MA_g| AY32 MVEM A_A<8> = S
7@y NEM A DQA2> o  BBS1sa pg a2 SA_Ma_o| AV32 MEM A A<9> 2030 72
7 gy VEM A DQ<43> o g  AYS3|sa pQ 43 SA_MA_10| BE37 MEM A_A<10> 30 7
73 28 7@%& SA_DQ 44 SA_MA_11| BA30 MEM A A<11> 28 30 73
720 1y VEM A _DQSA5> gy,  AWO Isp DG 45 SA_Ma_12| BC30 M A_A<12> 2030 72
720 gy NVEM A DQ<A6> gy  BAS3 |sa DQ 46 SA_Ma_13| A1 MEM A_A<13> 2030 72
73 28 7®w SA_DQ 47 SA_MA_14| AY28 MEM A A<14> 28 30 73
72 (EyVEM A DQ<48> o g = BASS |sA pQ 48 SA MA 15[ A6 g NEM A A<I5>  mrmyosao 7
73 28 7@%& SA_DQ 49
73 28 7@%& SA_DQ 50
72 (gyVEM A DOS51> o g  APS3|sA pQ 51
73 28 7 MEM A 52> AV54 | sp DQ 52
73 28 7@%& SA DQ 53
73 28 7 MEM A 54> AP56 | sp DQ 54
7 gy VEM A DQ55> o g,  APS2|sA pQ 55
73 28 1@y VEM A _DQSOC> gy  ANST [ SA DQ 56
73 zza@w SA_DQ 57
73 28 7®w SA _DQ 58
7 2 gyVEM A DO<59> o g, ~ AGE3 | s DQ 59
73 28 7 NVEM A 60> ANSS | spA DQ 60
73 28 7®w SA DQ 61
7 2 (gyVEM A DO<62> o g,  AGES | SA DQ 62
7 2 iy VEM A DO<63> o g  AKS6 |sA DQ 63
73 30 28 @w SA_BS 0
w0 oo VEM A BA<L> o,  BF361saps 1
10 n @ VEMA BA<2> o, = BAZ8Ispps 2
mon @) VEMA CAS L o, BE39 sh cast
mon @ VEMA RAS L o, ~ BD39sh Ras
nongp-MEMAVEL o  AT41]sA vEr

OM T_TABLE
CRI Ti CAL
73 20 7¢Ery—VEM B DQ<0> -— AL4 | sB DQ 0 uU1000 SB_CK_0| BA34 MEM B CLK P<0> 29 30 73
75 20 1y MVEM B _DO<1> -— ALl|sB DQ 1 BGA SB_CK_0* [5AY34 M B K_N<0> 29 30 73
7 29 7CE NVEM B _DQ<2> o= ANS | sB pQ 2 (4 OF 9)
5 ongry NEM B DO<3> o g ARA SEL£3 g 2 SB_OKE 0| AR22 M B_CKE<0> 207
= o V=V N NE S e P ° sB_ox_1| BAZ6 NEM B CLK P<1> g,
Z: Z :@w 2::%2 E & SB_OK 1B g MEM B CLK N<1> gmpo
73 29 7@%& SB_DQ 7 ;‘ saﬁmgl%@ 29 30 73
73 29 7@M“¢ SB_DQ 8 -
0@y NEM B DO<9> o g  AT21sp DQ9 SB_CS_0* |yBE4L MEM B CS L<0> 20 30 73
73 29 7@&5&“& SB_DQ 10 SB_Cs _1* %@ 29 30 73
720 iy VEM B DO<11> oy  BAM IS pQ i1
7320 1y VEM B DQ12> gy ~ AUSIsp DQ 12 SB_CDT_o| AT43 M B_ODT<0> % 72
73 29 7@&5&“—”‘8 SB_DQ 13 SB?CDT?l% 29 30 73
73 29@%“# SB_DQ 14 i}
720 qEyVEM B DO<15> oy = BA3|sp DQ 15 1 SB DQS_0* [3AL3 MEM B N<0> 273
720 @y VEM B DO<16> g g  BE9Isp pQ 16 w SB_DQS_1* [,AV3 MEM B N<1> 273
7320 @y VEM B DO17> gy B9 isp pQ 17 4 SB_DQS_2* [4BGLL MEM B N<2> 273
720 gy VEM B DO<18> oy  BDI3|sp pQ 18 SB_DQs_3* [;BDL7 MVEM B N<3> 20 72
73 29 7@&5&“& SB_DQ 19 § SB_DQS_4* |4BGB1 NMEM B N<4> 20 73
73 29@M“—BF8 SB_DQ 20 SB_DQS_5* |4 BAS9 MEM B N<5> 20 73
720 gy VEM B DQ<21> oy  BDIO|sp pQ 21 > SB_DQs_6* [(AT60 MVEM B N<6> 20 72
720 @y VEM B DQ<22> o  BDI4|sp pQ 22 SB_DQs_7* [ AK59 MVEM B N<7> 20 72
7520 gy NVEM B DO<23> g g  BEI31sp DQ 23
73 29 7@%& SB_DQ 24 E SB_DQs_o| AM2 MEM B P<0> 20 73
73 29 7@%& SB_DQ 25 SB_DGs_ 1| AVL MEM B P<1> 20 73
7 0@y VEM B DQ<26> og  BFIB|sp pQ 26 SB_DQs_2| BE11 MEM B P<2> 273
720 @y VEM B DQ<27> oy  BE2L|sp pQ 27 sB_DQs_3| BDL8 MVEM B P<3> 20 72
720 1@y VEM B DQ<28> oy  BEL|sp pQ 28 SB_DQs_4| BE51 MVEM B P<4> 20 72
7 20 qgyVEM B DQ<29> oy  BGl |sp pQ 29 SB_DQs_5| BA61 MVEM B P<5> 20 72
73 20 @y VEM B DQ<30> o  BGI8|sp pq 30 SB_DQs_6| AR59 MVEM B P<6> 20 72
73 29 7@&5&“& SB_DQ 31 SB_DQs_7| AK61 MEM B P<7> 20 73
73 29 7@%& SB_DQ 32
720 @y VEM B DQ<33> oy  BFA8|sp pQ 33 SB_ma 0| BF32 MEM B A<0> 29 30 73
7520 gy NVEM B DO<34> o g  BD631sp DQ 34 sB_MA 1| BE33 M B_A<1> 29 30 73
720 gy VEM B DO<35> o  BFS?|sp pQ 35 SB MA 2| BD33 MEM B _A<2> 20 30 72
7 0@y VEM B DQ<36> o g  BDI9|sp pQ 36 SB MA 3 AUB0 g NEMB A<3> @ ryzeao s
7 20 qgyVEM B DO<37> oy  BEA9 |5 pQ 37 SB MA 4| BD30 MEM B_A<4> 20 30 72
73 29 7, NVEM B 38> BD54 | s pQ 38 SB_MA_5| AV30 MVEM B_A<5> 20 30 73
73 29 7 VEM B 39> BES3 | s DQ 39 SB_MA_6| B&30 VEM B_A<6> 20 30 73
7320 gy VEM B DQ<40> oy  BFS6 |sp pQ 40 SB_Ma_7| BD29 MEM B A<7> 29 30 73
» oy VMEM B DQ<41> oy  BES7|sp pQ a1 SB_MA_g| BE30 MVEM B_A<8> 20 30 72
720 1@y NVEM B DQ<42> o g  BOSO s pQ 42 SB_MA_of BE28 MEM B_A<9> 2 72
720 1y VEM B DQ<43> oy  AY60 |sp pQ 43 SB_MA_10| BD43 MEM B_A<10> 20 30 72
73 29 7@&5&“& SB_DQ 44 SB_MA 11| AT28 MEM B _A<11> 29 30 73
7520 1y NVEM B DO<45> o g, BG4 1sp DQ 45 SB_MA 12| AV28 M B_A<12> 20 30 73
73 20 gy VEM B DO<46> oy  BAS8 |sp pQ 46 SB_MA_13| BD46 MEM B _A<13> 20 30 73
73 29 7®w SB DQ 47 SBﬁMﬁilﬂ.%@ 29 30 73
7 0@y VEM B DQ<48> o g  AWS|sp pQ4s SB MA 15[ A2 g MNEM B A<15>  mrmzea0 s
720 gy VEM B DQ<49> oy  AUSS |sp pQ 49
73 20 1@yVEM B DO<50> oy, AL |sp pQ 50
720 qgyVEM B DO<51> oy  ANSO |sp pQ 51
720 @y VEM B DO<52> oy  AUSO g pQ 52
720 1@y NVEM B DO<53> o g  AU6Llsp pQ 53
720 @y VEM B DO<54> oy  ANS8 |gp pg 54
73 29 7@%& SB_DQ 55
7520 1y NVEM B DOS56> gy  AK581sB DQ 56
720 @y VEM B DOS57> oy  ALS8 |sp pQ 57
73 zgmw SB_DQ 58
7 20 qEyVEM B DO<59> oy  AGEO |5 DQ 59
73 29 7 VEM B 60> AMBO | sB DQ 60
73 29 7, NMEM B 61> AL59 | sB DQ 61
73 29 7, MEM B 62> AF61 | sB DQ 62
73 29 7@%& SB_DQ 63
73 30 29 @w SB_BS 0
102 o VEM B BA<1> o, = B2 s BS 1
1302 @ VEM B BA<2> o, =~ AT22isp s 2
73 30 20 MEM B_CAS L AVA3 | sp cast
73 30 20 qo—VEM B_RAS L * BF40] sB RAS*
s @ VEMB VE L o  BDI5]sp ver
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=PP1V5R1V35_S3_CPU_VCCDDR
1o 1210 s =PPVCORE_SO_CPU_VCCAXG oM T_TABLE ==3 U 011110z
CRI TI CAL
=PPVCORE SO CPU OM T_TABLE =
15 10 10 o =PPVCORE S0 CRL P =PP1V05_SO_CPU_VCCI O, A6 [yaxg 1 U1000
(NOT control |l ed by VOO O SEL) AB47 VAXG 2 BGA
A26 |vec 1 uU1000 vcaol o 1| AF46 Fixed at 1 05v AB50_|VAXG 3 (7 OFBQ) vDDQ 1| AJ28
D A29 |yee 2 BGA vca o 3| _AGA8 ABS1 |\axG 4 g 3 vDDQ 2| AJ33
A31 lvee 3 (6 &F 9 vea o 4l AGE0 AB52 VAXG 5 ® vDDQ 3| _AI36
A34 |vec 4 2 voa o 5| AL ABS53 |yaXG 6 g 9 vDDQ 4| _AJ40
A35 lvee s g @ vea o 6| A7 ABSS_|\axG 7 : VDDO 5|_AL30
A38 lvee 6 zlo vea o 7| Al21 ABS56_|\aXG 8 S VDDQ 6| _AL34
A39 lvee 7 RN veal o 8l AJ25 ABS8 |VAXG 9 - vDDQ 7| AL38
A42 lvee 8 ;' veal o o Al43 AB59_|\AXG 10 vDDQ 8| _AL42
€26 |vee 9 -z veal o 10 AJ47 AL |VAXG 11 VDDQ 9| AMB3
€27 |vee 10 veal 0 11) AKSO ADAT IVAXG 12 VDDQ 10| _AMB6
32 |vee 11 vea O 12| AKS1 AD48 |VAXG 13 VDDQ 11| AMAO
34 |vee 12 vcal 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 AD55 |G 18 % - VDDQ 16| _AR28 1. =PPVCCSA_S0_CPU
D32 |voc 17 vea o 18| AL26 AD56_|yAXG 19 : VDDQ 17| AR30
D34 |vec 18 veal O _19f AL45 AD58 |VAXG 20 E vDDQ 18| AR32
D37 lyec 19 vcal o 20| AL48 ADS9 |vAXG 21 VDDQ 10| ARS4 2 1010 1 o =PPLVBR1V35_S3_CPU_V!
D39 |vec 20 vcal O 21| AMLE AE46_|yAXG 22 VDDQ 20| AR36 - R1382"
D42 |voc 21 vea 0 22| AMLT M5 _lvaxG 23 VDDQ 21| AR40
= - = S . uto: 0. 100
E26 |\oc 22 veal o 23| ARl P47 VAXG 24 m VDDQ 22| Av4l PLACE_NEAR=UL000. U10: 50. 8mm o
E28 |voc 23 VCCl O 24| AWA3 P48 |yAXG 25 VDDQ 23| A6 R1380" W LE
E32 |voc 24 VCCl O 25| AMAT PS0_lvaxG 26 VDDQ 24| BA40 2
= - = - . : 50. 8nm100
E34 |vcc 25 VCal O 26| _AN20 P51 lyAxG 27 vDDQ 25| BB28 LA AR 0 PS8R 8"'“1/ %
E37 |vec 26 VCQl O 27| ANA2 P52 lyaxG 28 VDDQ 26| B33 W LE
E38 |vec 27 voaol o 28] ANS PS3 |vaxG 29 . 2
C F25 |vec 28 § vea o_29| AN48 PS5_|VAXG 30 Lué veepq 1| Aves =PP1V5_S3_CPU VCCDQ ;6
F26 P56 |vaxG 31 3 Vi 5| _AN2e
ST e g veal o 30| AAL4 P61 5 ¢ il
\Vce 30 z AALS VAXG 32 -
F32 . < VCCl O 31 T48 B3
\vee 31 ® Vet O 32| _ABL7 VAXG 33 VDDQ_SENSE] ) S—
F34 vec 32 g VoG O 33| _AB20 T58 |VAXG 34 1 VSS_SENSE_vDDQ_BA43 ] TR
F37 |vec 33 — T59 |VAXG 35 Qz ore. g
- AC13 - < u10 CCSASE]
F38 |vce 34 xg: 8723 o T61 |yaxG 36 I VCCSA_SENSE - CPU_V NSE oo 50 72
zi vec 35 Vool o 36| _ADL8 \L/u;s VAnggg VCesA_vi D_o| D48 CPU VCCSA VI D<0> , -,
\VeC_36 = o1 VAXG_ _vID 1| D49 CPU VCCSA VI D<1>
25 |\oe 37 > VCCl O_37] e V48 |yaxG 39 Py VCCSA VID 1 - QoD s 72
26 o 7 voa O 38 V50 lvaxG 40
vec 38 a AE15 3 SM VREF|_AY4g, CPU SM_VREF
H28 |y 39 o Vea 039 V51 lVAXG 41 - > o TACE= ” i
H29 lyag 40 Voo 0 40, 20 VB2 |uaxa 42 R1381
= Vel O 41| AF18 V53 - PLACE_NEAR=UL00O, BA43: 50. 8nm100
H32 |vee 41 = VAXG 43 PLACE_SI DE=TOP 1%
Y . veal o 42| AF20 V55 = 1/ 16W o
vee 42 Vet O 43| _AGI5 VAXG 44 weLr
85 lvee 43 Voo O 44| AGLE V56 VAXG_ 45 R1314 |' '| R1313 2
H37 |voc a4 Voa O 45| _AGLT V58 |VAXG 46 10K 10K L
H38 |voc 45 — AG20 =PP3V3 SO CPU VCCl O SEL V59 _IVAXG 47 1/ 20w 1720w L
VCCI O_46 8 W50 M M =
R0 lvec 46 Ve o 47| A®@L NOSTUFF —PPVCORE SO CPU VCCAXG VAXG_48 201 |, | 201
325 |vec 47 - R1320* =PP1VP5 SO CPU VCC O 10 11 15 1 4516 15 108 = -_S0_CPU_ V61 |\axG 49
= veal o 4| _AI14
J26 |vec a8 Vet O 49| _AJI5 10K VB2 IVAXG 50 L
J28 |voc a9 = 1120w N PLACE_NEAR=RI1310. 2: 2. 54mm VB3 |VAXG 51
329 |vee 50 veal o 5o W6 201, |1?310302CE 400, ona: 2 VB5_|\VAXG 52 =
332 |yoe 51 VOO O 51| W7 130 PLACE_NEAR=UL00O. C44: 2. 54mm R1370! VE6_|vaxG 53 , ) i
. - . PLACEMENT NOTE: Pl I I | t on BOTTOM si de.
J34 lveg 52 S e R it 43 PLACE_NEAR=UL000, F45: 50, 8nm 100 W61 |vaxG 54 ease place all sense |line resistors
335 |vec 53 VOOl O_SEL 21 R1310 PLAGESIDETER yaily Y48 VAXG 55
J37 |vee 54 - 201 120w 1 2 5% M ) 61 72 NF4E§2 Y61 |VAXG 56
B J38 |vee s5 ffo  VoCoPQE_1f AMES 815 PLACE_NEAR=UL00O. A44: 38mm - P
J40 lvec 56 38 vooree2 AN22 R1311 2 o @m—CPU_AXG SENSE_P Note VO TAGE=1 05 =25 VAXG_SENSE @
242 |vec 57 201 120w O TANN 2 S0 1 CPUVIDSCLK e 7o qo—CPU_AXG SENSE N 45 |USsAXG_SENSE {1 R1330*
K26 X A4 CPU VIDALERT L R - - - Note.  VOLTAGE=0V o 1K
VeC_S8 e VI DALERT* - S PLACE_NEAR=U1000. BJ44: 2. 54nm_ 1%
K27 lvee s9 s VI DSCLK|_B43 & CPU VIDSCLK R R1312 155 _=PP1V8_50_CPU VCCPIL_R BES ooeLL_i - e
K29 |vec 60 VI DSouT|_S44 =g CPU VI DSOUT R 20121200 0 LANN 2 5% b CPU_VI DSOUT D o 72 BCL |vocpLL 2 3 4025
- — .
K32 vec 1 : BX vecRLL_ 3 o , CPU SMVREF .,
K34 |vec 62 vee SeEnse]_F43 - CPU VCCSENSE P _ 16 13 s _=PPVCCSA SO CPU -
< we a3 - = = =PPVCORE_SO_CPU ¢ 10 13 15 42 A T T | 1] )
S lvec 63 24 vss_SENSH] & CPU VCCSENSE N === * el R1371 VCCSA_1 R1331 1.C1330
K37 B3 == = - : 100 L21 |veesA 2 PLACE_NEAR=U1000. BJ44: 2. 54mm 1K
vec. o4 ®3 voo o sensel ANIE . CPU VCCI OSENSE_ P PLACE_NEABERAR0Q, Go78p. amm 10D, N N CE_NEA g 0. 1UF
K39 Ivee 66 ANLT - = T 116w \VCCSA 3 116w S i
K42 |voc 67 VSS_SENSE_vcal 4 - CPU VCCl OSENSE| N Al e, N20 |vocsa 4 S X% cerm
L25 |y 68 R1360 R1362 N22 |ycocsa s
- S _F43: 50, 100 100 . ) : 50. =
26 vt 6o PLACE NS00, 2 38,5 108 21 2 100 A ienemigoo. was: s o P lvocsa s 2 = =
L33 |vec 70 et it = P20 |vocsa 7 3 PLACE_NEAR=U1000. BJ44: 2. 54nm
L36 |voc 71 02l jatez ) : : RI16 |\ocsa 8
L40 |yec 72 PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de. RI18 |y, o %
N26 VCC773 Note QA TAGE=1 ) @ 61 72 R21 /e 710
N30 VCC_74 Not e. VOLTAGE=0V oD o 72 u1s VCCSA 11
N34 |vec 75 Note VOLTAGE=1 05 oo o 72 V16 |vcosa 12
N38 |vec 76 - oo 5 72 V17 |vcesA 13
Note. VOLTAGE=0V V18 v 14
V21 |vcesa 15
W20 |vocsa 16
R1361'| |'R1363
A PLACE_NEARZU3000, GA3: 50, 8mm 100 100 PLACE_NEAR=U1000. AN17: 50. 8mm
- B 1/ 1%33 :7/“16\/»/ PLACE_SI DE=TOP SYNC MASTER=J30 M.B SYNC DATE=07/14/ 2011
VE LF Ve F e
CPU PO/ER
PLACEMENT NOTE: P I =|| li ist BOTTOM si d d} Appl e Inc. uasEe
. ease place al sense I ne resistors on S| de. N
® <no_L ABEL>
NOTI CE OF PROPRI ETARY PROPERTY: —
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| 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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OM T_TABLE
CRITI
BGL3 |yss Ul%?o vss| M1
BGL7 B ML5
BG21 xzz (9 OF 9) x: VB8
vss
B&24 |yss 2 vss| NL
B&R8 |yss g in vss| NL7
BG37 |vss @ vss| _N21
BHAL lyss ZQ vss| 25
BAS |vss : vss| _\28
B&A9 |yss ; vss| 83
BG53 |yss - vss| \86
9 lvss vss| W0
S5 lvss vss| W3
A0 lvss vss| M7
D4 lvss vss| 8
D6 lvss vss| N51
D10 VSS VS! N52
D14 VSS VS! N56
D18 \Vss VS N61
D22 |\ss vss| P9
D26 lvss vss| P14
D29 lvss vss|_P16
D35 lvss vss| P18
D40 lvss vss| P21
D43 lvss vss|_Ps8
D46 lvss vss| P59
D50 lvss vss| R4
D54 lvss vss| RL7
D58 |yss vss| Reo
E3 |vss vss|_R46
E25 lvss vss| 11
E29 lvss vss| _T47
E35 lvss vss|_T50
E40 lvss vss| 151
F13 lvss vss| 152
F15 lvss vss| 153
F19 lvss vss| 155
F29 lvss vss| 156
F35 |yss vss| U8
F40 |yss vss| U13
55 lvss vss|_v20
6 lvss vss| V61
A8 lvss vss| V8
51 |yss vss| W3
&1 |yss vss| W5
H lvss vss| W8
HLO |vss vss| Vel
H14 VSS vss| W6
H17 \Vss vss| Y4
H21 \Vss vss| Y47
53 lvss vss|_Y58
M58 lvss vss|_Ys9
J1 lvss
349 |yss
355 |vss
K8 lvss
K11 VSS
K21 |vss VSS_NCTF|_AS
K51 |vss VSS_NCTF|_AS7
L16 |vss VSS_NCTF|_BS61
L20 |vss VSS_NCTF|_BD3
L22 |yss VSS_NCTF|_BD59
L26 |yss VSS_NCTF|_BE4
L30 |vss VSS_NCTF|_BES8
L34 lvss VSS_NCTF|_BS
L38 |yss VSS_NCTF|_BS7
L43 lvss VSS_NCTF|_ S
L48 |vss VSS_NCTF|_S58
L61 |vss VSS_NCTF|_D59
M _lvss vss_NCTF|_EL
M6 lvss Vss_NCTF|_E61

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
725 |yss 2 VeS| AVES
A28 lvss g ® vss|_AMBE
A33 |\ss zo vss|_ANL
A37 lyss 0 N vss| AN21
A40_ |y > vss|_AN25
A45 vi E vss|_AN28
A49 |yss vss|_AN33
A53 |yss vss|_AN36
AAL |yss vss|_AN40
AA8 |\ss vss|_AN43
AAL3 |yss vss|_ ANA7
AR50 |yss vss|_ANSO
ARS1 |yss vss|_ANG4
AA52 vss|_AP7
AA53 xi vss| AP10
AAS5 |ysg vss|_AP51
AR56 |\ vss|_AP55
ABL6 |\ss vss|_AR?
AB18 |yss vss|_AR13
AB21 |\ss vss| ARL7
AB48 |\s5 vss|_AR21
AB61 |\ss vss| AR41
ACE |\ss vss| AR4s
AC10 |yss vss|_ARS1
AC14 |yss vss|_AT4
AC46 |\ss vss| AT14
A4 |yss vss| AT19
ADL7 |ysg vss| AT36
AD20 |yss vss|_AT45
AD6L |55 vss|_AT52
AEB |\ss vss|_AT58
AE13 |yss vss| AUL
AF1 sg| AU7
AF17 xi xq AUL1
AF21 |\ss vss| AU28
AFA7 |yss vss| AU32
AF48 |\ss vss| AUs1
AF50 |yss vss|_Av17
AF51 |\ss vss|_Av21
AF52 |\ss vss|_Av22
AF53 |yss vss|_AV34
AF55 |\ss vss|_Av40
AF56 |\ss vss|_Av4s
AF58 |yss vss|_AV55
AF59 |yss vss| AW
AGT |yss vss|_AwL3
AGLO |yss vss|_Aw3
AGL4 |yss vss|_Ave1
AGL8 |yss vss|_AY4
ARAT |yss vss| AY9
AGE2 |\ss vss| Avi4
AL |yss vss|_AY19
A4 |vss vss|_AY30
A8 |\ss vss|_AY36
A7 lyss vss| Av4l
AJ13 |yss vss|_AY45
AJ16 |\ss vss|_AY49
AI20 |yss vss|_AY55
AI22 |yss vss|_AY58
AI26 |yss vss|_BAL
AI30 |yss vss| BALL
AJ34 |yss vss| BAL7
AI38 |yss vss|_BA21
AI42 |yss vss|_BA26
AI45 |yss vss|_BA32
A48 |yss vss|_BA48
AL lvss 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 |yss 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 vss|_BD52
AVR2 |\ss vss|_BD56
AVR6 |\ss vss|_BES
AMBO lyss vss| B

ISYNC MASTER=J30_ M.B
TTILE

SYNC _DATE=07/ 14/ 2011

CPU GROUNDS

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
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IV ALL RI GHTS RESERVED
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Al INTEL recommendations fromIntel doc #458544 Chief River Platform Power Design Guide vOp9
CPU VCORE DECOUPLI NG
Intel recommendation (Table 7-2): Option 2: 35x 2.2uF, 12x 22uF, 4x 470uF, or Option 3: 35x 2.2uF, 6x 22uF, 6x 330 uF
43 13 10 8 _=PPVCORE SO _CPU CRITI CAlg CRITI CAL o CRITI CAL o CRITI CAL o CRI Tl CAL o CRI TI CAL CRITI CAlg CRI T1 CAL o CRI T1 CAL o CRI Tl CAL CRI TI CAL CRI T1 CAL CRI TI CAL
E ClGOOl C1604 E C1606 E C1607 E C1608 E C1609 E C1610 C1612 E C1613 + C1615 [+ C1617 |1 C1623 1 C1624
— 20% -1 20% 20% -1 20% 20% -1 200 -1 20% gd%zl‘": -1 gd%zl‘": 20% -1 gd%zl‘":
6.3V 3% 6.3V 6.3V 6.3V 6.3V 6.3V 3% 6.3V 6.3V 6.3V 6.3V 6.3V
2 CERM 2 CERM 2 CERM QCERM 2 CERM QCERM 2 CERM 2CER 2 CERM QCERM 2 CERM 2 CERM 2 CERM
D 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 D
CRI T1 CAL CRI Tl CAL CRITICAL, CRITICAL, CRITICAL, CRITICAL, CRITI CALCRITI CAL JCRITI CAL CRITI CAL o CRI TI CAL (CRI T CAL CRITICAL, CRITICAL, CRITICALy CRITICAL CRITICAL J__
E Clz%,Z:S E C1627 E C1628 E C1631 E C1632 E C1635 E C1637 E C1638 E C1639 E C1640 E C1641 E C1642 E C1643 E C1644 E C16é5 E C1647 C1648
=l T TR TR TR TR TR TG TR T TR T TR T TR T T
CERM CERM CERM CERM CERM CERM CERM CERM M CERM CERM CERM CERM CERM CERM CERI CERM
402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2
o CRITICAL g CRITICAL (CRITICALS CRITICAL CRITI CAL
E (2312%'530 E C16'§1 C1652 C165 E 912%'&'%4 ]
20% —— %0% 20% 20%
402-2 402-2 402-2 402-2 402-2
PLACEMENT_NOTE ( C1655- C1666) :
.PI ace close to ULOOO on top side. = _ .
CRIMTT AL 1 CRIMTT AL CURIM T T AL CRIMTTUCAL CRIMTT AL CRIMTTUAL CURIM T UAL CRIMTT AL CRIMTTUAL CRIMTTUAL CRIMTTUAL % CRIMTTUAL CRIMTT AL CRIMTTUAL CRMTTUAL CRIMTT AL CRIMTT AL CRIMTTUAL CRIMTTUAL CRI TI CAY
Ji01646 D ST Ji01655 SG1856" | cies7 | cless |: EenET 1'&8%‘5L creer | EHeRF | BGsEFE | E9a8TT | Besetr | Siota | cie6n | 1668 cieec | DAG6ET |- S GBET | creer | ciesa | B9sEET . ge67" |:c1674
OUF —— 20UF —— 20UF OUF — 20UF —— 20UF —— 20UF 20UF —— 20UF —— 20UF — 20 —— 20UF f— —— 20UF —— 20UF 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF f—
soe R TR s S o i i o o s e LR o o o v ol ol o o o o o o o O o o o o )
—F X6T- CERM 2 X6T- CERM 2 X6T- CERM —F X6T- CERM 2 %dr. cerm 2 $¥7. cerm 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM—IZ X6T- CERM 2 X6T-CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T-CERM |2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T-CERM 2 X6T-CERM 2 X6T- CERM 2 X6T-CERM
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
L ' 1
C PLACEMENT_NOTE (C1667 c157g): = C
ace close to Om si de.

CRITICAC CRI'TICAC ‘ﬁ%é’f‘ﬁfi u-(IIILJ-E_F bKIIILAL"\kS(Ié+bﬂ: $—CRIrTrCAC ¢ &ﬁ%lé.f_ﬁhz CRITI CALY ‘ﬁ%é’i‘ﬁ# l\ﬁléﬁ'bﬁ‘: kB CRITICAC u-(IIILJ-E_F CRITICAC CRIFTICAY %%T\G#F CRITICAC u-(IIILJ-\LF l\ﬁléﬁ'bﬁ‘: u-(IIILJ-\LF CRI |%_u-\|'_: CRITICAC CRI Tl CAY
1 C16A1 C16A2 1 C16A3 lcm75i?ﬂ&§§ 101669 |1 (1670 1671 | Glev2 |+ (16797 1649 | C164A |: Cle o 1677 |- 81678 | 1679 |:c1e5C|: CT65D | c165E | EI6BFT | C164E | LAGIET | FABHE" | creaD s cr64F
20UF 20UF — 20UF 20UF 20UF 20UF —— 20 f— 20UF — OUF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF 20UF

3% o 3 o A 3% 3% 3% T & ol i 3 T W TR T A A T, W BRLA T, T, W 3
—F X6T- CERM —F X6T- CERM —l: X6T- CERM —F e CERM —F e CERM 2 X6T- CERM —IZ X6T- CERM —F X6T- CERM —F X6T- CERM 2 X6T- CERM —F X6T- CERM —F X6T- CERM 2 X6T- CERM —IZ e CERM —F X6T- CERM 2 X6T- CERM 2 X6T-CERM |2 X6T-CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM —F X6T- CERM
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 04 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
1 ' ' ' ' ' ' ' 1
PLACEMENT_NOTE ( C1640- C1645) : =
Pl ace near inductors on bottom side.
.|* c1680 .|* c1681 .|} c1682 .|* c1683 ' C168D *C168E p—
—— 470UF- 4MOHM — — 470UF- 4MOHM —— 470UF- 4MOHM —— 470UF- 4MOHM ——270UF 270UF
- o T 20% T 20% “T~ 20% 20%
T|® A o J_ 5V o l‘ 5V o T|® A o 2 Bl 2 Bl
02T SML 02T SML CASE- B2- SM CASE- B2- SM
CPU VCCI O VCCPQ DECOUPLI NG
Intel recommendation (Table 7-7): 26x 1luF, 10x 10uF, 2x 330uF ODU VCCPLL [ECQJPLI NG
PLACEMENT_NOTE ( C1684- C167F): Intel reconmendation (table 7-5): 2x 1uF, 1x 330uF
Pl ace on bottom side of U000 PLACEMENT_NOTE ( C1646- C1671):
13 11 10 8 =PP1VOS_SO_CPU VOO O o
R1600
B 1 C1684 1 C1685 1 C1686 1 C1687 1 C1688 1 C1689 1 C1690 1 C1691 1 C1692 1 C1693 1 C1694 1 C1695 lmegs Lo, E— e B
1UF —— 1UF —= 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF 1UF 8 —BRLVA_SD CPULVOCRLL AAVAY, . .
;B ;B . S ;B S . S S . S i ;B PLAGE NEA-U1000 o1 S PLACE NEA-1000 e s
Gk i Gk rRaal S i i B [ g Gk i ek i 5 s cieox | cieoy |1C1607  L['C168C
e e —~2LO0UF 2/, 0UF
e —|— & T & 2 B e
A A = PLACE NEAR UL0DD AKS3 2 54 mm NO VI A o oy AN oo am AN oo am
PLACE NEAR UL00D AK6S 2 54 mm NO VI A
1 C1697 1 C1698 1 C1699 1 C169A 1 C169B 1 Cl69C 1 C169D LCIGQE 1 C169F 1 C161A 1 Cl61B 1 Cle1C JiClGlD . 1
1UF —— 1UF —— 1UF ——1uF —— 1UF —— 1UF ——1UF 1UF ——1uF ——1uF —— 1UF 1UF 1UF CPU VCCPLL Low pass filter
10% T 10% T 10% T 10% T 10% T 10% T 10% 10% -1 10% T 10% T 10% 10% 10%
—Ij iy T iy S i NE x N T s N = 1 . i T 1 —Ij 1 1
X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM —
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 -
PLACEMENT_NOTE : l l J_
| (Cl672-C1681) : = fr—
Pl ace near UL000 on bottom side
* Cl61E l Cl61F 1 Cl162A 1 Cl62B _L C162C _L C162D _L C162E C167A 1 Cl67B 1 Cl67C
10UF 10UF 10UF 10UF 0 10UF 10UF
20% 20% 20% o0F To0F o0F 20% 20%
6 3v 6 3v 3% 6 3v 6 3v 6 3v 6 3v e 6 3v 6 3v
—IT 2 P T ot T ot T (. T ot T 2 P T (. T (.
0402 1 0402 1 0402 1 0402 1 0402 1 0402 1 0402 1 0402 1 0402 1 0402 1
|*C167D J*Cl67E .|*C168A |1 C168B
270UF 270UF 270UF 270UF
20% 20% 20% 20%
2 e 2 e 2 e 2 Hh
A CASE- B2- SM CASE- B2- SM CASE- B2- SM CASE- B2- SM A
T NC_MASTER=MASTER SYNC DATE=MASTEH
= T
Intel recomendation: 1x 10nChn resistor, 1x 1uF 0402 :I U DECQJPLI '\K} |
T
R1601 .
AN 2 = 8 13 d} Appl e | nc. <re||nary Test >
1w 1 C167F S <no_LABEL>
o0 1ue NOTI CE OF PROPRI ETARY PROPERTY:
v Note: The snal |l est 10nOhm available in the library are 0805s THEH NECRVAT! L%%A&QERPEERE N IS THE
e HE POSLOSOR AGREES 1O THE FOLLOI NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
= 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 15 O: 80
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VAXG DECOUPLI NG

Intel reconmmendation (Table 7-4) for

_PPVOCRE SO CPU VOCAXG PLACEMENT_NOTE (C1700- C1710) :

G2 3.9nmChm LL:

11x 1luF, 6x 10uF, 6x 22uF, 2x 470uF

CRITICAL CRITI CAL CRI T1 CAL CRI T1 CAL

313108
PR AP ORE PP AL V0P R TIcAL , CRITICAL 4 CRITICAL o CRITICAL

1 C1700 1 C1701 1 C1704 1 Cl706 1 CL707 1 Cl708 1 CL709
1UF 1UF — — —— 1UF
10% 10% —— 10%

, Iov R , Iov R , 10 , Iov
XSR_CERM XSR_CERM XSR_CERM XSR_CERM XSR_CERM XSR_CERM
0402 04 040 04 0402 0402

PLACEMENT_NOTE (Cl711- C1716):

p | T1 L | T1 | T1 | T1 L CRI Tl CAL
1C1711 1C1712 1C1713 1C1715 1C1716
10 10UF 10UF
200 20% 20% 20% 2%

2 Ceier 2 Ceier 2 Cerxer 2 Cetan wor 2 Cetan wor
0402 1 0402 1 0402 1 0402 1 0402 1

PLACEMENT_NOTE ( Cl717- C1722): =

o CRILTICAL o CRITI CAL CRI T1 CAL CRI T1 CAL CRITICAL o CRITICAL CRI T1 CAL CRI T1 CAL CRITI

NO _STUFF | NO STUFF | NO STUFF
tC1717 [+Cl718 [+ Cl719 |1 C1720 |+Cl721 |+Cl722 1C1725 [+ Cl726
20UF 20UF —— 20UF —— 20UF 20UF 20UF —/— 20UF —— 20UF 2
20% 20% — 20% — 20% 20% —— 20% — 20% 20
2V 2V 2V 2V 2V 2V 2V 2V 2V 2V
2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T. CERM 2 X6T- CERM 2 X6T- CERM
0402 0402 0402 0402 0402 0402 0402 0402 0402 040
PLACEMENT_NOTE (C1723-C1724):
Pl ace near inductors on bottom side.
.|t CL723 L' Cl724
—— 470UF- 4MOHM 470UF- 4MOHM
200 200
e 8 e
D2T smu

CPU VDDQ VCCDQ DECOUPLI NG

Intel recommendation (Table 7-11): 10x 1uF, 8x 10uF, 1x 330uF

PLACEMENT_NOTE ( C1738- C1747):

2713 11 8 _=PP1VBRIV35 S3 CPU VCCDDR -

Place on bottom side of UL000

1 Cl738 1 C1739 1 Cl740 1 Cl742 1C1743 1 C1744 1 C1745 1 C1746 1 C1747
1UF ——1UF ——1UF ——1UF 1UF ——1UF —— 1UF ——1UF 1UF
10% —— 10% — 10% —— 10% —— 10% — 10% —— 10% —— 10% 10%
10V 10V 10V 10V 10V 10V 10V 10V 10V

2 XsR CERM 2 XsR CERM 2 XsR CERM 2 XsR CERM 2 X5R CERM 2 X5R CERM 2 XsR CERM 2 X5R CERM 2 XsR CERM
0402 04 04 0402 0402 0402 0402 0402 0402

Pl ace close to ULO00 on bottom side J__

1.C1748 1.C1749 1 C1750 1 C1752 1 C1753 1 Cl754 1 Cl755
10UF 10UF 10UF 10UF 10UF 10UF 10UF
200 —— 20% 20 —— 20% —— 20% 20% 20
Y Y Y £Y Y Y v

2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R
0402 1 0402 1 0402 1 0402 1 0402 1 0402 1 0402 1

J*C1l756 J*C1770

70UF 270UF
20%
22y
TANT
CASE- B2- SM

R1702
0 010
1 2 =pp1 $2L ) 8 13
1%
14w
M 1 C1757
0603 by

Intel recommendation: 1x 10nChn resistor,

1x 1uF 0402

CPU VCCSA DECOUPLI NG

Intel recomendation (Table 7-9): 5x 1uf, 5x 10uf, 1x 330uf

PLACEMENT_NOTE (C1758- C1762) :

Pl ace on bottom side of U1000

J1C1768 J1C1769
=—=270UF 270UF

+ CLl758 + CLl759 1 C1760 1 Cl761 1 C1762
1UF —— 1UF —— 1UF —— 1UF —— 1UF
1oV 1oV 1oV 1oV 1oV
2 XsR CERM 2 XSR CERM 2 XSR CERM 2 X5R CERM 2 XSR CERM
0402 02 302 0402 0402
1 C1763 1 Cl764 1 C1765 1 C1766 1 C1767
10UF —L 10uF —L 10uF —L—1ouF —— 10uF
—F Y S bay S bay S bay S bay
Cer x5R Cern x5R Cern x5R Cer x6R Cer X6k
0402 1 0402 1 0402 1 0402 1 0402 1

20%
2y 2 2

TANT TANT
CASE- B2- SM CASE- B2- SM

ISYNC MASTER=MASTER
CPU DECOUPLI NG- I |

d} Appl e I nc.
®
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OM T_TABLE
u1800
PCH- PPT- MB- SFF- ES1 OM T_TABLE
o E-—-SYSCLK _CLK32K RTC A9 IrTON — BN a62 WHO/ LADO|_A37 LPC AD R<0> 1 75 1 pmy—PCLE_ENET_D2R N B933 [pERNL u1800 SMBALERT*/ GPI O11|_H12 SMBUS PCH ALERT_L -
NCx—L9 |RTCx2 (1 cF 10) FWHL/ LAD1| A39 LPC AD R<l> W 7w 7 oy PCL E_ENET _D2R P BL33 |pERP1 PCH- PPT- MB- SFF- ES1 swvecLi_F17 SMBUS_PCH CLK a2 s
FwH2/ LAD2| C39 LPC AD R<2> 1 —PP3V3_S0_PCH , » 75 30 7 qom—PCL E_ENET_R2D C N BB30 |peTNL 0. I\Bmezglsztsz SVBDATA F10 o g SVMBUS PCH DATA s
P LADS| 37 LPC AD R<3> 1 77 @o—PCLE ENET R2D C P AY30 |peTP1 R
. RTC RESET L > F19RTCRST %) P FRaves [ K40 T L PC FRAME R L - ) (2 oF 10)
e 1R01|<820 75 36 7 PCI E_AP_D2R_N BI35 |pERN2 ) SMLOALERT*/ GP| 060|_H22 B_EXTB_SEL_XHCI 1
w PCH SRTCRST L, A23/SRTCRST E - (1PU) LDRQD* [5H40 TP_LPC DREQO L, 0w 15 36 7 PCIE AP_2R P BL35 |pERP2 2 smLocLK|_K12 SML_PCH 0_CLK w2 7s
(/e cea FST g TBT PWR EN POH gy o : 55+ @} POLE_AP_R2D C N Palil==CE] P < SVLODATA 29 gy SM._PCH O_DATA D -
17 [PCH | NTRUDER L K2241 NTRUDER* 2 =7 qm- PO E AP R2D C P o—2Y33 |PETP2 %)
SERI RQ) LPC SERI 73 0
w PCH INTVRVEN Ly  C1lINTVRVEN 0 PCl E FW D2R N BH36 |pERNS SML1ALERT*/ PCHHOT* / GPI O74] O3 USB_EXTD SEL_XHCI 1
SATAORXN|_AN3 SATA HDD D2R N L a7 e . PCIE FWD2R P BK36 |pERP3 SML1CLK/ GPI B8] D12 SM__PCH 1 CLK s
SATAORXP|_ANL SATA HDD D2R P 737 74 s PO E FWR2D C N BF33 |pETNG SMLIDATA/ GPI O75| CL1 gy SM. PCH 1 DATA e s
sy HDABIT CLK R o, H5iipa BaK SATAOTXN|_AU3 SATA HDD R2D C 7577 s @m PO E FWR2D C P BD33 |pETP3
VSel strap not functional (VOCVRM = 1.8V) SATAOTXP|_AUL - SATA HDD R2D C ooy 7 57 7
75 17 YNC R &= 137 |HDA_SV] ; PClI E_ EXCARD D2R N BJ37 |pErna
?'HBBOUD é SATALRXN|_AN6 2R _N o 7E@ PCl E_EXCARD D2R_P BL37 |PERP4 %
+ [PCH_SPKR e "UISPKR prrsTy SATALRXP| AN SATA_ODD D2R P : » @y PO E_EXCARD R2D C N BOB5 |peThg 5 (PUIPD  c_aki| L3 TP_CLI NK_CLK ;
SATAITXNLARS SATA ODD R2D C oD 7 o PCl E EXCARD R2D C P BF35 |peTP4 . (1PW I PD) CL_DATAL| J1 TP_CLI NK_DATA .
51 _HDA RST R L = F35]HoA RsT* SATALTXP[ ARL o SATA ODD R2D C P gy s N 0l© CL_RST1*|pM8 TP_CLINK RESET L .
7 PCIE 5 D2RN BJ39 [pERNS
75 51 HDA SDI NO D36 |HDA_SDI N0 (| PD) SATA2RXN|_AD4 TP _SATA C D2RN ;, _NC PCIE 5 D2RP BL39 |pErPs !
; _TP_HDA_ SDI N1 B36 [HDA_SDI N1 (1 PD) SATA2RXP|_AD2 TP_SATA C D2RP ;, _NC PCE 5 R2D CN __ AY35 [peTns O
; TP_HDA SDI N2 > S5 1HDA SDIN2 (1 PD) SATA2TXN|_AL3 TP_SATA C R2D CN, , _NC PCIE 5 R2D CP  BB35 |peTps e PEG A_CLKRQ/ GPl 47| R8 PEGCLKI L _GPl 47 1
TP_HDA_SDI N3 735 ]HDA SDING (I PD) SATA2TXP| ALL g, TP _SATA C R2D CP, CLKOUT_PEG A N_AF44 TP_PCI E_CLK100M PEGAN,
, _NC PCIE 6_D2RN BHA0 | pERNG CLKOUT_PEG A P AF46 o TP PCIE_CLK100M PEGAP,
15 25 17 _HDA _SDOUT_R ¢ K37 |Hpa_spo( 1 PD- BoOT) SATA3RXN|_AD8 TP_SATA D D2RN ., . _NC PCI E 6_D2RP BKA40 |pERPS -
< SATA3RXP|_ADS TP TA D D2RP . PCl E D BD37 |pPETNG
20 17 JTAG | SP_TNMS K35 |HDA_DOCK_EN¢/ GPI 083 ';: SATA3TXN|_AG3 TP _SATA D R2D CN, , NC PCIE 6 RRD CP BF37 |pETPE CLKOUT_DM BB24 DM _CLK100M CPU N 71172
v oy ENET_MEDI A SENSE RDIV__ g, MBS |HpA DOCK_RST*/ GPI OL3|() SATASTXP| AGL g TP SATA D R2D CP, CLKQUT_DM _P{_AY24 DM CLK100M CPU P T
, _NC PCIE 7_D2RN BJ41 |pERN? ey (€104
XDP PCH TCK SATA4RXN|_AE3 TP_SATA E D2RN " NG PCLE 7 _D2RP BLAL |roreor
24 ML7 |3TAG TCK (| PD) Q SATA4RXP|_AEL TP_SATA E D2RP _ ; NC PCIE 7_R2D CN AY37 |pETN? CLKOUT_DP_N_AN1O DPLL_REF_CLK N 1
m '32 SATAATXN_ARB TP_SATA E R2D CN, =FP1V0S S0 _PCH \_/OC' O SATA . = ;,_NC PCE 7 R2D CP___ BB37 |pgTpy CLKOUT DP BLANIZ DPLL_REF CLK P 7
2 D XDP_PCH TMS > M5 ITAG TVE (I PY) - SATAATXP| AHE g TP_SATA E R2D CP , PLACE_NEAR=U1800. AB10: 2. 54nm _DP PLANLE g L REF R o
- _NC PCIE 8 _D2RN BJ43 |pERNg
2 - XDP_PCH TDI - U2 [3TAG TDI (1 PY) SATASRXN|_AC3 TP _SATA F D2RN , _NC PCIE 8 D2RP BL43 |pERPs cLkiN DM _N_BDL7 PCl E CLK100M PCH N N
SATASRXP|_ACL TP_SATA F D2RP ., ; NC PCIE 8 R2D CN __ AY40 |peTng CLKIN_DM _P| BF17 o PCl E CLK100M PCH P am s
2 XDP_PCH T ML2 |3TAG TDO SATASTXN|_AJ3 TP_SATA_F_R2D, ; ;_NC PCIE 8 R2D CP__ BB40 |peTps -
saTAsTXP[ AJL__ TP SATA F R2D CP,
mor qon POLE CLKIOOMENET N o, ADSICLKOUT_POIEON 0o b oo CLKI N GNDL N BB26 PCH CLKI N GNDN1 v
SATAI COVPOL_ABLO 1« PCH _SATAI COVP 1536 7 PCI E_CLK100M ENET P AD50 | KaUT_PCI EQ ol led by RB# o ki N_GaD1_P|_AY26 PCH_CLKI N_GNDP1 1
75 a1 SPI_CLK R =—"D12|sPl_aik SATAI COVPI | AB12 v r—SSD_CLKREQ L - M |pcl ECLKRQD* / GPI O73
o
75 a1 SPI_CSO R L &= B8{sPI _cso* AF10 PCl E CLK100M FW N AE49
s - _ 0 SATA3RCOVPO . 597 CLKOUT_PCI EIN CLKI N_DOT_96N_M24 PCH CLK96M DOT N 17 7
SATASCOWPI | AF12 | . PCH SATA3COWVP RRACERRER=UZE00. AFLZ: ZR4gm 9. PO E_CLK100M FW P 2551 |oLkauT_pai E1P & CLKIN_DOT_96F| K24 o, PCH CLK96M DOT_P am
; TP_SPI _CS1 L o5 sPI_cs1* SATA3RBI AS| AH4 PCH SATA3RBI AS w FWCLKREQ L U8 |pcl ECLKRQL*/ GPI 018 é -
PLACE_NEAR=U1800. AH4: 2. 54nm
75 a1 SPI_MOSI_R @—'8|sPi _Mosi (1 PD-BOOT) SATALED* [, W40 PCH SATALED L .. 17R§}0832 7536 7 EC' E CLE100M AP_N ADA0 |t KQUT_PCI E2N o CLKI N_SATA_N_AK8 PCH _CLK100M SATA N s
75 36 7 100M AP_P ADA2 |l KOUT_PCI E2P CLKI N_SATA_P|_AK6 P K100M SATA P 7177
o m--SPL_M SO - Y2ISPI_MSO(IPY SATAOGP/ GPI C21| M2 DC2_PCH GPl 21 _DP_AUXCH | SOL 2 /Bow w17 AP_CLKREQ L T4 |pci ECLKRQR* / GPI 020 o ’
| PU) SATALGP/ GPI O19| RL DP_DC3_PCH GPI O19_SATARDRVR EN 24 2201
57 PCl E_CLK100M EXCARD N AA49 |CL KOUT_PCI E3N REFCLK14IN 349 o, PCH CLK14P3M REFCLK amy s
1L = @m—PCOLE_CLKIOOM EXCARD P o, AAS1 g koUT_PCI E3P
... =PPVRTC G3_PCH = - EXCARD CLKREO L B8 |pl ECLKRQ3* / GPI Q25
— CLKI N_PCl LOOPBACK|_E51 PCH CLK33M PCI I N 725 75
; _TP_PCIE CLK100M £E4NY48 o kouT_Pal EAN DOES THI' S NEED LENGTH ﬁATCl—r???
R1802 1R1803 , _TP_PCl E_CLK100M 2E4PY50 |o kouT_Pal E4P
20K 20K v @m—ITAG DPMUXUC TRST L g MO Ipo ECLKRQH*/ GPI 26 XTAL25_INWMS o, SYSCLK CLK2ZSM SB R 4w
% 9 D19/ V51
) - _LPC AD_R<0> R1860 33 1 2 LPC AD<0> Y e a7 XTAL25_ouT]
R1800* 1R18011/ ig"%\/ 2010W . LPC_AD R<1> R1IS61 33 1/\/\/\/2 5% 17 20W MF 20T LPg AD :2> ¢ ° 7507 PCl E Ki100M D_N AB40 |CL KOUT_PCI ESN
330K 1M 2 2 LPC AD R<2> RIS62 33 S 5% TTZOW W 20T | pe ADeze = 07 707 qom—PCLE CLKI0OM SSD P 242 [cLkouT_Pal ESP
0 17 7 39 41 75 -
v2 %ZOW RTC RESET L - » LPC AD R<3> R1863 33 1 2 O% LPC_AD<3> E— s r 7 ENET_CLKREQ L K8 POLELIRE L oP 14
201 (2201 PCH SRTCRST L ., " LPC FRAME R L RIB64 33 1 AR 5% T20W W 20T | pC FRanve | )
PCH | NTRUDER L ., NN TIOW W0 @D T s , TP_PCIE _CLK100M BAF40 [ KOUT_PEG B N
PCH | NTVRVEN L, s HDA BIT K R R1810 33 1 - » TP_PCILE_CLKIOOM GEBRF42 ot KouT_PEG B_P
* M e P ACE-NEAREULB00, 35T T, Z7mm ot e—zor A BLL LK =) . PEGOLKROB L GPIQQ6 A lpEG B CLKRQ'/ GPI 066 PLACE_NEAR= | ACA9: 2. 5ammt 2
C%goog 1 1C1803 s v _HDA SYNC R R1811 33 2 HDA SYNC o = B oK roorLAcis o pon xq_clE( ROO'\u/'138r)o C49: 2. 54mm
A L 1 T 0OUF = = . TT_Z/mm 5% 17 20W 20T ~ =
628% 2%, 451, _HDA RST R L R1812 33 1 2 HDA RST L gy s 7507 PEG CLK100M N AB44 |i KQUT_PCI EBN
0201 2 2 T DA S = e Ty mn1 5% 17 20W MF 20T . 7597 (T} Egg &E#&OMLP @=—"B46 |aLkouT_PCi EBP
- - 7525 17 DOUJ DOU - . 13 - H50 TP_P | 064_CL KOUTFLEX
—pp3V: P 1O s i s 2 3 = 53T o VN s Trow o —— D L 7S v PEGCOKREQL . I8 |PCECLKRQS*/ GPI 045 0 (,OpS%xm Grlosal H50 g TP PCH GPI 064 CLKOQUTFLEXO
=PP3V3_S0_PCH GPI O ¢ 1519 20 25 35 NO STUFF 7533 7 PCl E_CLK100M TBT_N W4 |c| KOUT_PCl E7TN 48 g TP PCH GPI 065 CLKOUTFLEX1
=PP3V3_TBT _PCH GPI O, . = R1840 + @m—PCLE_CLK100M TBT P was |q kot PG ;P @ (HSHRBRL P 085 .
| ri876 10k 'O ST ITAG ISP VS = » L TPCPU_CLKIOOM N LASA2 wvmpIBLOKREOL o Hhmsqgaromon |G (qopyge o oo o0 TP PCH GPLCB6 CLKQUTELEX? .
NN\ 5T ZoWw 20T e 5%
R1877 4.7K innnz2 PCH_SPKR . NO STUFF v 220 | TPXDP_CLK100M N o 2R12 |0 KoUT_ TPXOP_N UG P 057 151 TP POH GPI 057 CLKOUTELEXS .
—RIS78 1ok VWV, 5% Trzow w20t R1841 1 12 20 | TPXDP_CLK100M P S ARI0 | KOUT | a
10K 1 A2 PCH_SATALED L . 0 - CLKOUT_I TPXDP_P
R1834 10K 5 5% 17 20W MF 20T o A = u I TPCPU CLK100M P 1/\/\/\/2 |
1
1 5% 17 20W WF 20T UXCH_| SCL ez 156w
10K 1 2 SATARDRVR _EN
" NV 5% 120w 20T = 201
R1842 10K 1 2 FW CLKREQ L 1
RIS69 10K 1’\/\/\/2 5% 17 20W NF 201 AP CLKREO L 74 25
R1844 10K 1 5 5% ITT20W MF 201 pEvicapD KREO L e .
Q 0 . . 1
R ? igi LM 2577070t JEL'I":\_? gKVUXREgCLTRST L Unused cl ock terninations for FClIM Mode PLACE AR L0 W 5 S R1886
RIS14 10K 5% T20W M 20T pEG CLKREO L e 7517 _PCH CLK96M DOT_P R1891 10K 1 2 Sow
A R1815 10K AN Y CLKREQ L . . 77 PCH CLKO6M DOT N RISIZ 10K i 2 :UQ 1;juw g—l— JoT 2201 SYNC VASTER=J13 M_B SYNC DATE: 15/ 2
o T 17 % OW 20T = =
R1843 10K 1 nn2 o7 720 TF 277 SSD CLKREQ L w 1, _PCH CLKIOOM SATA P___R1893 10K 1 2 T —
R1846 10K 1,5n 2 PEGCLKROA L GPIO47 ., 1 _PCH CLKIOOM SATA N RI1894 10K 1 2 e o = PCH SATA/ PCl e/ CLK/ LPC/ SPI
RIBA8 10K 1\ n\\2 7w 720w W 20T PEGOLKROB L GPLOB6 ., ww. PCLE CLKIOOMPCH P R1895 10K 3 2 DRI TOREEr
R1853 10K 1 2 O% 1720 SVMBUS PCH ALERT L - e+ PCIE_CLKIOOM PCH N R1I896 10K 1 5 5% I720W MF 20T le Inc. <Prelininary Test>
R185 10K 1/\/\/\/2 5% 17 20W M- 201 B EXTB SEL XHCI s 5% 17 20W MF 20T p v RSEe
R1855 10K 1,\/\/\/“”2 i"”" 117, ZZUUWW M_VF ZZUUII USB_EXTD SEL_XHCI . 51 PCH CLK14P3M REFCLK ~ R1897 10K 1 R ® <no_LABEL>
% NOTI CE OF PROPRI ETARY PROPERTY:
R1879 10K LAAA2 ENET _MEDI A SENSE RDIV ,, ., PCH CLKI N GNDP1 R1870 10K 1 2 THE | NEGRVATI ON_CONTA! NED HEREI N | S THE
J_ 5% 17Z20W . . . PC." O—Kl N G\l R1871 1OK 1 2 5% 17 20W NF 20T PROPRI ETARY P ERTY_OF_APPLE | NC.
1 Connect to ENET_MEDI A_SENSE via alias if HDA = 3.3V. R D1 ST O 0T THE POSCSSOR AGREES TO THE FOLLON NG
= Connect to ENET_MEDI A_SENSE via 12K R if HDA = 1.5V. 1 |1 NOT TO REPRODLCE OR OCPY 1 T
If HDA = SO, nust al so ensure that signal cannot be high in S3. = 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED 17 O: 80
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8 7 6 5 4 3 2 1

=PP3V3_SUS_PCH GPI O 8 17 18 19 20
=PP1V05_S0_PCH VCCI O PCIE ,
PLACE_NEAR=U1800. BF19: 12. 7nm
R1905* 'R1900
1%5n 4}109 9 OM T_TABLE OM T_TABLE
uzglS < ffow U800 U800
2 2 PCH- PPT- MB- SFF- ES1 PCH- PPT- MB- SFF- ES1
72 10 7 DM _N2S N<0O> BL21 |pM ORXN BGA FDI RxNo|_BL13 FDI _DATA N<O> 710 72 N . LVDS | G BKL_ON P MA4 || BKLTEN BGA SDVO TV AU40 TP_SDVO TVCLKI NN 7
72107 DM _N2S_N<1> BL23 o iy OO MBIN462 T BI1S o FDIDATA N<1> o o 2 < o o LVDS_| G PANEL_PVR -2l vooen T "’“’9154525[)\,03\,3'%§3 AK2 o TP _SDVO TVCLKINP .
D 72107 DM _N2S N<2> BJ19 |pm 2RXN (3 G 10) FDI_Rxhe| BDL2 FDI _DATA N<2> 10 72 (4 C= 10) !
2o DM _N2S Ne<3> gy BL17Ipv 3RXN FOI_RxNa| BI1L o FDI DATA N<3> o R1955* oqmn-LVDS 1G BKL PWM o 149} pkiTCTL SDVO_STALLM ARSL o, TP SDVO STALLN -
FDI _RxN4|_AY15 FDI _DATA N<4> 710 72 100K smo,éw,gp%,
07 DM _N2S P<0> BJ21 |om oRXP FDI _RXNS|_AY12 FD_DATA N<5> 1072 1/ 200 NCx—L5L1L_poc oLk (
7210 7 DM _N2S P<i1> BJ23 IpM 1RXP FDI _RxN6|_BJ9 FDI DATA N<6> 10 72 201 K46 |y DATA Sbvo, | ATS0 o, TP SDVO | NTN 7
00 DM _N2S p<2> BL19 |owi 2rxp FDI_RX\W7| BF10 o FDI DATA N<7>  Fmu ? N B sovd ) ﬁp AT48 o TP SDVO | NTP :
o7 my DM _N2S P<3> g BII7[om 3Rep 1 NCx—R4ZlL_cTRL_cLk €D b
FOI_Rxpo| BI13 o FDI DATA P<O0> i = NCx—MO L CTRL_DATA svo CTROK W2 g DPAIGDDC CLK
72107 2N _N<0> BD22 |pM OTXN FDI _RxP1| BL15 DAT. <1> 10 72 SDVO_CTRLDATA|_R44 DPA_| DATA 0
72107 DM _S2N N<1> BB22 |pM 1TXN FDI _RxpP2| BF12 EDI _DATA P<2> 10 72 NCx2H2 1Lvp | BG (TPD-PLTRSTH)
0 DM _S2N_N<2> BB19 | o1 27X Z2 Fo_Re3 BLIL o FDI_DATA P<3> omun NGs AP0 | VD vBG DOPB AN AL o g DPAIGAUX CHN
2o @m-DM_S2N N<3> o, BBI7 lov 3TXN FDI_Rxpa| BB1S o FDI DATA P<4> 7w DOPB_AUXP| AMO oy DPA IGAUX CHP
FDI _Rxps| BB12 FDI DATA P<5> 10 72 NCxAS5L 1L vD_VREFH DDPB_HPD| AY42 o, DPA | G HPD B
72107 DM _S2N P<0> BF22 Ipm oTxP FDI _RxPe| _BL9 FDI_DATA P<6> 10 72 NCX-AS49 1L vD_VREFL
o DM _S2N _P<1> AY22 | ow 17xP FDI_RxP7| BD10_gm  FDI_DATA P<7> = " o) oops oN A48 o TP DP 1G B MN<O> e
72107 DM _S2N P<2> AY19 [pv 2TXP NCyAK4441 vDsa oL+ al E DDPB_0P|_AY50 > TP_DP |G B M.P<0> .
72 10 7 oM _S2N_P<3> o—2Y17 1oV 3TXP FDI_INT| BB1O o FDI_INT oD o 72 NCx—2K46 1| vDsa_cLk >y DoPB_IN| AY44 g TP DP 1G B MN<1> °
=l DDPB_1P| AY46 > TP_DP IG B M P<l1> R
FDI_FSYNCo|_BH12 FDI _FSYNC<0> 1072 _ ARAG| VDSA_DATAO* pope_ 2N BB44 g TP DP 1G B MN<2>
PCH DM _CcOvP BF19 | o _zoowp FOI _FSYNCL| BB FDI_ESYNG<1> e =PPVRTC G3_PCH_«»r = N AN VDSA_DATAL* % DoPs 2P| BBA6 o TP DP I G B_MP<2>
8019 |om i roowe 1 NCx-ANM4]LVDSA DATAZ* pore 3N BAMS g TP DP 1G B MN<3>
FDI _LSYNCo|_BK12 FDI__LSYNC<0> 10 72 :Bg-ogl(lS NCx—2K404LVDSA_DATA3* 2 DoPe 3P| BAS1 g TP DP 1G B MP<3> °
PCH DM 2RBI AS BK20 [pm 2RBI AS FDI_Lsynci| BH8 g FDI LSYNC<1> oo 10 72 2%, 0w i
1PLACE7NEAR=U1800. BK20: 2. 54nm ¥ NCx—AR44 || vDSA_DATAD % DDPC_CTRLCLK|_T50 %E :g % &_IK_A
wANSL || vDSA_DATAL | W4 e DPB 1G DDC DATA
7R°510920 o DSWRVEN F22 o,  PCH DSWRIVEN Mo A |1 VDA DATAZ 5 (TReRREN
Hoow 1w PCH SUSACK L g FlSJsusacks (1PY) %E NOx K42 L vDSA_DATAS DOPC_AUXN_AUS1 DPB | G AUX CH N o
C 5301 d P21 o PM DSW PWRGD - 3 DOPC_AUXP|_AU49 DPB | G AUX_CH P .
woa - PMSYSRST L g  Liysys ReseT o NARKAELVDSB_cLK* = DoPC_HPD| BEA6 o, DPB 1 G HPD .
= ELCH WAKE* om_.% 7 18 36 1 1909 NéﬂLVDSBﬁCLK 0
o6 39 24 PM P Y. MLO [sys PWROK w 100K = DDPC_ON|_BCA9 TP_DP_| N<O> N
5 CLKRUN/GPI 82| T2 g PMCLKRUNL —  yissssa Ifoow N3 AYBO voss_paTA0* a] poPG 0P| BCS1 TP DP_1G C MP<0>
o os rmy—PM PCH PWROK M2 Ipyrak > 2201 NCx-AL49]LvDSB_DATAL* DDPC_1N_BD48 TP DP 1G C M N<1> .
N susstaricpiosl| B 5 LPCPWRDWNL ryyszcas s NCx 2511 vDsB_DATAZ pDPC_1P|_BDSO TP DP_1G C M P<1> .
o D PM _PCH APWROK > &3 | APWROK 1 NC AHSO:LVDSBJJATA? pbPC_2N|_BF46 TP DP 1 G C M.N<2> N
suscLik/ Gl 062 D3 g PM CLK32K SUSCLK Ry w0 3 poPC_2p|_BF45 TP _DP 1 G C M P<2> .
zouqmPMMEMPWRED o, BI2 IDRAVPWROK NCx2MA8 [LVDSB_DATAO DDPC_3N|_BE49 TP DP 1 G C M. N<3> .
SLP_S5*/GPI063| F6 g PMSLP S5 L mmyuswsce NCy-AL5L |t vDSB_DATAL ooPC 3P BES1 g TP DP 1G C MP<3>
66 @M‘_BZOC RSMRST* SLP_S4* C%@ 7 18 27 36 38 39 66 NC)& LVDSB_DATA2
SLP_S3* OD4 - PM SLP_S3_L [OOTy 7 18 27 36 30 66 NCx AH48 || vDSB_DATA3 DDPD_CTRLCLK| M8 TP DP 1IG D CTRL_CLK
16 _PCH SUSWARN L - C13 [SUSWARN / SUSPWRDNACK/ GPI CB0 '??'E'Erﬂ‘?‘n@’i\lﬁ 42 TP_DP 1 G D CTRL_DATA, e
SLPAKCT g TP PMSIP AL _ N ., —
wawmm PMPWRBTN L g  KIgjpwreTN: (1PY) , TP_CRT 1 G BLUE M6 |CRT BLUE DDPD_AUXN_AU46 TP_DP_1 G D AUXN B
SLP SUS'ALS g PMSLP SUSL ~~  yymywsse ; TP CRT I1G GREEN o,  R46 ICRT_GREEN DDPD_AUXP|_AU44 TP_DP_1 G D AUXP .
66 40 39 @w&A@%SEm’g} ggl ., _TP_CRT_|I G RED - U46 |cRT_RED DDPD_HPD|_BK44 o TP_DP_| G D HPD
(1 PD"Deep: 5) PVBYNCH_BBS8 . PM_SYNC oo 1 72 o _
0 T PM BATLOW L > HLO [BATLOW / GPI O72 (1 PU) ., TP _CRT_ I G DDC CLK - R49 |cRT_DDC_CLK g DDPD_ON|_BG51 TP _DP 1 G D M.N<O> N
SLP_LAN'/GPICROL A7 g PCH GPIQR9 s ; TP_CRT 1 G DDC DATA g g N9 ICRT_DDC DATA DDPD_OP|_B&49 TP_DP_IG D M P<0> .
PCH R _L - F12JRi * DDPD_1N|_BF42 TP DP 1 G D M.N<1> N
e . _TP_CRT_|I G HSYNC - MBO |CRT_HSYNC DDPD_1p| BD42 TP DP 1G D MP<1> N
. _TP_CRT_|I G VSYNC - N51 [cRT_VSYNC DDPD_2N_BJ47 TP DP 1 G D M.N<2> N
poPD_2pP| BL47 TP DP IG D M P<2> o
R51 IbAC | REF DDPD_3N|_BL45 TP_DP_1I D N<3> N
B T48 |crT_| RTN poPD_3p| BI4S g TP DP IGD MP<3> ,
20 10 18 17 8 _=PP3V3_SUS PCH GPI O
18 PCH SUSACK L .4
1/?{8W -
201
=PP3V3 SUS PCH GPI O ¢ 1715 19 20
=PP3V! P | 8 17 19 20 25 35
=PP3V3_S5_PCH s
R1985 1K 1, 5p2 PM PWRBTN_L 10 20 30
5% 1720W WMF 20T
R1991 8.2k LAANA2 PM CLKRUN_ L 71830 0
5% 1720W WMF 20T
A R1982 10K 1, p2 PCH GPl (29 1
RLO25 1K 1,pp 2 ZD" ;zzx ZFF zzi POl E WAKE L e SYNC WASTER-J1S VB SYNC_DATE=00/ 15/ 20L1]
PCH DM / FDI / PM Gr aphi cs
R1924 100K ZAANAA PM SLP S3 L 7 18 27 36 39 66 DTG, NOVE
R1921 100K 2 ANALL 5% 1720W W 20T o S p sq4 L oo ot a8 o e d} Appl e I nc. <Prelininary Test>
R1922 100K - y o0 T2OWTWT20T N S B S5 | 1030 5 ® N0
RIO23 100K .V, 5% 20w W 20T gy alp SUS L <no_L ABEL>
NN\~ —5% T 20w 20T e NOTI CE OF PROPRI ETARY PROPERTY:
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OM T_TABLE
NCx—BH24 ITP1 u1800 LA NnC
% ;ﬁg P2 PCH PPT- gg SFF- ES1 ﬁvut\; % NC
NCx— = TP QPBD MWD 15462 e X NS
T (5 OF 10) My, X NC
NCxBHL6 |75 AY2 NC
NCx2NA2 |Tps AY4 NC
NCx-AMO [rp7 AY6 NG
NCxAR40 |Tpg AY8 NC
NG AEAZIZ TPo BAL NC
NCx—P220 TP10 | BAS o NC D
D NCx—MBO [TP11 BB6 o NG
NCx¢ Aﬁ TP12 :g NG
o7y iy FOD e XN
NCx—2 TP14 aog X NC
TP15 ——XNC
S e e
vsomry e ST
NCx———=—{TP18 ==X NC
NG AD44 |Tp19 BF6
NS rao e
0% BL7 My B&X e
TP22 ==« NC
) e TP PCH TP23 W0 | P23 LB NC
NCx—K30 [TP24 BH o —
BJ4 NG
BJS NC
NEHO |TPa1 BI7 o NC
NERA2 |TPa2 BK6
BL5 NC
7438 7 B3_EXTA N BJ25 |USB3RNL [ USBPON|_F24 B_EXTA N a8 74
: [ USB3_EXTC RX N 8927 Jussarne UsePor| 124 qug USB EXTA P coyww Ext A (XHG/EHOA)
723 7 USB3_EXTB_RX_N BI31 |UsB3RNG
wrmm—USB3_EXTB RX N~~~ BI31)
. USB3 EXTD RX N BJ29 |USB3RNA USBPLNLC25 USB EXTC N .
oo SB3 EXID RX N BI29
USBPLP| A25 g g USB EXTC P . Ext C (XHCl/ EHCI)
7438 7 USB3 EXTA RX P BL25 |ysB3RrP1
C ) USB3 EXTC RX P BL27 |UsB3RP2 usBP2N|_C27 USB _EXTB XHCI _N 26 74 Ext B (XHC C
s [ USB3 EXTB RX P 07 etsi |usaares user2p{ 27 g g USB EXTB XHCI P o oo v (xHc)
° B3_EXTD P BL29 |usB3RP4
usBpP3N|_H28 USB EXTD XHCI N 26 74 i .
v @ USB3 EXTA TX N o BF26lusssta o UsBP3P| F20_ qug USB EXTD XHCI P cary 2o v Ext D (XHC) (Mobiles: Trackpad)
. B3_EXTC TX_N BB28 |UsB3TN2
wao@m-USB3 EXTB TX N o BF28lyspaTag % USBP4N|_M26 TP _USB 4N . Unused
oq@m-USB3 EXTD TX N o BF30juseaT™ usBPaP| K26 o g TP USB 4P
. N USB3_EXTA TX P BD26 |UsB3TPL USBPSN| D28 o g TP USB SDN RSVD: SD
s @ USB3_EXTC TX P - AY28 |UsSB3TP2 usBPspP|_B28 TP_USB_SDP o (
74 36 USB3_EXTB_TX_P BD28 |Us3TP3 hand Fl EEYW
o USB3_EXTD TX P BD30 |usB3TP4 usBPeN|_H26 TP_USB_W.ANN o I
@n—=BS EXID 1A F e B0 gy S0 VLARN :
Usspep|_F26 TP_USB_WANP RSVD: W Fi
—
35 25 20 1918 17 s =PP3V3_SO_PCH GPI O _ USBP7NL D32 g, USB HUB UP N cpmy 2o 7 i
R2010 10K LAANA2 PCl | NTA L . D49 {p| RoA* useP7P|_B32 B HUB UP P o USB Hub (Al LS/ FS Devices)
R2011 10K 1 , 5% I720W MF 201 by | NTB L - 481 Reg*
2 2 10K /\/\/\/ 5% 17 20W NF 20T il O
R201 LAAA 2 PCl _INTC L - CAT]PI R a usBPsN|_M28 USB_CAMERA N 32 74 Caner a
R2013 10K LAANZ 5% Tr20W M 20T pgy | NTD L - PR usePeP| K28 o g USB CANVERA P D =
5% 1720W W 20T g
usBPON|_C29 USB EXTB EHCI N 26 74
o qn-ITAG GMUX TVE .y G0 |REql+/ GPI G50 usePoP| A29 g USB EXTB EHCI Py w0 Ext B (EHA)
1 @om—BLC 1 2C MUX_SEL - K44 IRER" 1 GPI B2
10 E_HDD L F46 |REQB*/ GPI B4 UsBP10N|_C31 B _EXTD El N 9
UseP10p| A31 g, USB EXTD EHCI_P oy s Ext D (EHCI)
B , _TP_P TRP_BBS1 F42 |aNT1*/ GPI OB T USBP11N|_H33 TP, B_BT. N 0 B
NO STUFF ; TP PCH STRP ESI L o M2 laNT2/ cPl 063 usBP11P| F33 g g TP USB BT HSP RSVD: BT (HS)
R2054 10K DN S— PCH STRP TOPBLK SWP L D44 |aNT3*/ GPI 085
J_ 5% 17 20W M- 20T - (1 PU- PCI ERST#) USBP12N|_H30 TP_USB_12N 0 U d
1 UseP12p| F30_gmg TP USB 12P . nuse
10 BLC GPI O - AA7 |pI RQE*/ GPl Q2
s 19 @Wﬂm RQF*/ GPI 08 UsBP13N|_MB3 TP_USB_ 13N . un d
> 1 TBT_PVR REQ L F45 |l raer/ a1 o2 VSR K3 g TP USB 13P use
54 19 D_1 2C | F40 |p| RQH/ GPI OB —
c33 s P B RBI
UEESSB:\/S&; A33 T CH US RBLAS PLACE_NEAR=U1800. A33: 2. 54nm
1
- . | ci7 XDP_DAO_PCH GPI O59_USB _EXTA OC L 2R§%70
" O00*/ GPl Co9L =L geatt I T A D o A A L (W) 9
—PP3V3 SUS PCH GPI O 2 2 q@m—PLT RESET L - FidPLTRSTE ooter ool ono| AL NOP DAL PCH GPl 010 USE EXTB o6 L o %‘éow
—PPava s3 PaH GRl o T ocor/aPl onL| AL3 o XDP_DA2 PCH GPI 041 USB EXTC OC L am o = 2401
—PP3v3 S0 PCH oI O . - _— LPC CLK33M SMC R G51 |cLKauT_PCi oc3*/ Pl 42| D16 XDP_DA3_PCH GPl 042 _USB EXTD OC L 19 2
817 18 19 20 25 35 s LPC CLK33M LPCPLUS R E49 |cLkouT POl 1 oca*/ Pl ou3| ALl o= XDP_DBO_PCH GPI 043 USB EXTB OC EHCI L am =
o @7 TP_PCl__CLK33M OUT2 ¢ H48 | kouT Pal 2 ocs*/ GPl oo|_B16 XDP DB1 PCH GPI O3 USB EXTD OC EHCI L 2 =
10K 2 -
:%:9 TOK 1V 2o o070 g A T T e , TP_PCI_CLK33M OUT3 %3 |ckaur Pa3 oce*/ eI aLo| C23 XDP DB2 PCH GPI OL0 AP PWR EN 2
"‘.2.;“8 10K 1/\/\/\/2 5% 1720W W 20T SE HDD OOB L » 25 P K33M P! A5 QKOJ{TPDA oc7+/ GPl o14| H1S XDP. P | O14 IN_STATE 10 24
RZOéO 10K NN 5% T 20w W 20T »
2
1/\/\/\/ 5% 17 20W M- 20T BLC GDI O »
NO STUFF Redundant to pull-up on audi o page
| R2014 igE 1 2 oo 2UD_ | P_PER| PHERAL_DET 195
A R2031 1,\/\/\/“'2 Lo —7OT TBT_PWR REQ L 19 33 A
NO STUFF Redundant to pull-up on audi o page ISYNC VASTER=J13 M.B SYNC DATE=00/ 15/ 2011
R2033 10K 1,pp2 AUD | 2C INT L 19 56 moee
5% 17 20W NF 20T PC“' PC' / USB/ TP/ RSVD
R2069 10K 1,,x2 corroow—XPP_DB3_PCH GPI Ol4_SDOONN_STATE CHANGE - i en oo
To vz _ __ i
R2060 10K 1,,n 2 XDP_DAQ PCH GPI 059 USB EXTA CC L .. d} Appl e I nc. <prelimnary Test>
T M._Zc'l— \ ON
R2061 10K 1 2 O 1720w XDP_DAl_P | B_EXTB L 1oz ) <no LABEL>
R2062 10K 1 2 XDP. P | 41 B_EXT 19 24 NOTI CE OF PROPRI ETARY PROPERTY: —
R2068 10K 1/\/\/\/2 > XDP DA3 PCH GPl O42 USB EXTD OC L 2 THE | NFORMATI ON_CONTAI NED HEREI N | S THE
_‘2 7 10K 2 1 5% 17Z20W mc‘lAPP\MN— PROPRI ETARY PROPERTY_OF APPLE | NC,
VO /\/v\/ 24 36 66 THE POSESSOR AGREES TO THE FOLLOW NG
5% 17 20W M- 20T | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
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BOM GROUP BOM OPTI ONS
RAMCFG_SLOT RAMCFG3: H, RAMCFG2: H, RAMCFGL: H, RAMCFQ0: H
Systens wi th no chi p-down nenory should pull all 4 RAMCFG GPI Gs hi gh.
D Systens wi th chi p-down nenory shoul d add pul | -downs on another page and set straps per software. D
5525 20 10 18 17 s ~=PP3V3_S0_PCH GPI O
RAMCFG3: H RAMCFG2: H  RAMCFGL: H RAMCFQD: H
; ; ; ; ; R2172* R2173 R2174* 'R2175
R2574 is 1K series resistor between U2100 output and PCH i nput to reduce the current between the two drivers.. OM T_TABLE 105 %QK 105 %QK
U1800 1/ zg)i& 20w 1/ zﬁx\? 20w
PCH- PPT- MB- SFF- ES1 W] 2201 203 2201
24 XDP_FC1_T ] WL [BVBUSY*/ GPI BGA GPl 68| K42 5
o [omyEW PMVE_L - H0lcrio Goo weisasz P9 M3 g o« M B RAMCFR2
w DPMUX_UC | RO - P3lerios ¥ i Pl oTo[ DI0__ g M.B_RAMOFGL
% 20 m—SMC_RUNTI ME_SCI_L - 245 lcPI o7 o[ M1 o o MB RAMCFQ
, _TP_PCH GPI 8 L7 [P 08 (1 rvrs) -
nEp-VOLEN 00 0 g S|LANPHY_PWR CTRU/GPIOI2
2 -—2XDP_FCO PCH GPI O15 MEM VDD SEL 1V5 L DY (e TR A20GATE| B g PCH A20GATE
2 qom-XDP_DD2 PCH GPI OL6 AUD | PHS SW TCH EN PCH 3 |saTracr Pl 016 NO STUFF
sz LPCPL ] B44 |Gpi 017 e (1e0 PECI |_AUL2 PCH_PECI 170 43 1 2 PECI 1140 72
2 @m0 PWR EN L - V8 IscLoow Pl 2 —|() ]
2 TBT_GOPSX BIDIR -5 e cpa o RONE g PCHRANL o
s 20 SMC_WAKE _SCI _L wp— CL5|GPI Q27 (170 oucpsir ss) _
3 @rr_m XDP_DCO_PCH_GPL C28_| SOLATE_CPU_NEM L - CLloP @B e 2 PROCPYRGD AUIO o PCH_PROCPVIRGD R2140 0 1,r 2  CPU PWRGD oy e =PP1V8 SO PCH VCC DFTERM oo
= qmIBT SWRESET L R2180 © LAAA 2oy ;o TBT SW RESET_R L - ClstPraricpicea |D W 5ot
P 15T 2a XDP_DC1 PCH GPI 085 MXM GOOD w2 |Gpl 35 & THRMIRI P*[,BS9 @ w0 PM THRMIRIP L R R2156 390 1 2 _PM THRMIRIP L 11 a0 72
24 20 (@M} XDP_DDO PCH B6 DP GPU TBT SEL > W6 [SATA2GP/ GPI OB6 hl Ez“ 1285
2 @ogXDP_DD1_PCH GPI 87 JTAG I SP_TCK > \B|SAFAIET Cpl a7 I NIT3_3v+ | Re o PCHINIT3V3 L
C » O JTAG | SP_TDO - N3 || BaBy &5 css Py C
20 JTAG | SP_TDI L0 ISDATACUTO/ GPI CBY DF_Tvs| BC7 PCH DF_TVS
= 20 o EW PVWR_EN_PCH - UL |SDATAQUTL/ GPI 048 (1 PLTRSTED 1/ DF_TVS:DM & FDI Term Vol tage
= @o-XDP_DD3_PCH GPI 049 ENET LONPWR PCH g  AAL ISATASGR/ GPI 049 TS_vssi| AK10 JF et to Vss when Low
50 41 20 1CEY SPI ROM USE M.B - K7 |cPI 057 gx::? 2:5 J_ NO STUFF Set to Vcc when High
Ad T87VSS4 AH10 - R21 301
5 - 1502 Thi's has internal pull up and should not pulled |ow
1/ 2 THI'S SIGNAL |'S | NTENDED FOR FI RMMRE HUB AND WE ARE NOT USING I T
A48 u40
A49 b 'Y 201,
A51
BH1 BL48 —_
BH51 VSS NCTE L BL49
BJ1 - Q BL51
BJ3 c3 -
25 25 20 10 10 17 o _=PP3V3 SO PCH GPI O :‘5“1’ VSS_NCTF Zf
21131 51 o
0. 1}%@)__ BL3 D51
TBT PWR EN goes high for ITAG Programm gD 2 | Bl EL
-
l U21004_TBT_Cl O PLUG EVENT_| SOL 2 = =
« p-IBI_CL O PLYG EVENT 1|68
e
1 5 |3
R2160
10K NC
B i B
2 =
= NOTE TWey o1 T om PO 12 cpen Dr i CRI Tl CAL
NOTE T from G & pusts PorT o _
05 _=PP3V3_S0_PCH STRAPS @162 =PP3V3 TBT PCH GPLO, . w0
CRI TI CAL
B s =PP3V3 SO PCH STRAPS _ R2 1 86G5SMBNL5AFE 'R2162
=PP3V3_S5_PCH GPIO =PP3V3_TBT PCH GPI O ;. 2 10K o 10K
P3V: P 10 o 17 10 10 1 Q2160 N 3oow SOTS63 [T 0 0w
=PP3V3 S0 PCH GPI O 4 1r 10 10 20 25 25 R 188SVENLSAFE 2163 561 2 1
Phe, SOTS63 (O Fow » @ JTAG 1 SP_TDO TRl JTAG TBT TDO (rm
2201 T *w 2201
 m—JTAG | SP TV ] 2 JTAG TBT TVNS oy s -
R0185 10K CRI TI CAL
R213 1 2 FW PMVE L 20 CRI TI CAL 208 _=PP3V3_S0_PCH STRAPS _
8 oK e T o o SMCRUNITVEST L. - PRVS SO POH STRAPS _Ppava TET PO PO ®162 =PRSS TBIPCHLGLO:
O 100K 2 Yo 20 a1 — 8 17 20 1 1
e AN 5% 17 20W WMF 201 LPCPLUS GPIO ’ 1R219%@JN?OAFE 1R2161 RO2K11$S'\/BN15'$:1FE %K164
NO STUFF Must stuff R2197 when R2180 NO STUFFed. el SMENLSAF A 5% SOT563 © 5%
10K i 2 2
O ANt zow o EN_PCH o 2¥é1 ¥ .  mm—ITAG | SP_TCK =) S W ) JTAG TBT TCK ey o
| R2150 10K 1 2 PCH A20GATE 2 w JTAG | SP_TDI SR [ JTAG TBT TDI - ® <
_ms—/\/\/\/ 5% 17 20W MF 20T [mans = =D
10K 1 2 PCH RCIN L 0 ¥
— _ W\/ 5% 1720W W 20T
A R2194 10K LA 2 WoL _EN 2
R2192 10K 1 2 O% 1720W W 201 7RT GopsSx BIDIR 20 55 SYNG VAGTERSI 13 M.B SYNG DATE=00/ 157 2011 A
R2193 100K 1 2 S% TTZ0W W 20T op| poM USE_MLB N TTTeE
VNVt zow w70t e PCH GPI O M SC/ NCTF
R2191 10K LAAA 2 SMC WAKE SCI L
_ 11 20K 5% 1720W M- 20T o uC | RO DRA G NOVBET
2 MUX, 2 <preli >
:2__95 100K 2/\/\/\/1 5% T720W W 20T AUD | PHS SW TCH EN PCH : - d} App| e |Inc. 'el'"ary Test
ROT12 10K o Vi o TZ0W W 201 opp pyR EN L . ° <no_LABEL>
R2198 10K 2 Ja\A71 % U20W W 2WUnp ppo_pCH GPl OB6_DP_GPU_TBT_SEL 1 2 NOTI CE OF PROPRI ETARY PROPERTY: —
° THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
R2116 10K 2,pp ENET_LOW PWR _PCH 02028 R POBLOSOR AGREES TO THE, FOLLOW NG
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OM T_TABLE
VCCACLK pin left as NC per DG NCx-AS5L [vacACLK U1800 V5REF_Sus| M7 =PP5V_SUS PCH V5REFSUS 2
PCH- PPT- MB- SFF- ES1
2o _=PP3V3 S5 PCH VCCDSW RIZ \vooosve 3 o0 8O ( w7 _ =PP3V3 SUS PCH VCCSUS USB ..
vocruss([weo T
, TP_PPVOUT PCH DCPSUSBYP R10 [pcpsuseyp (8 10)
usB
VCCAPLLDM 2 pin left as NC per DG a1 N6 =
PCH out put, for decoupling only NCx———==VCCAPLLDM 2 pq/GD|QLpCV5REF BRHY_SO_PCH VHREE =
PLACE_NEAR=UL800. Elfl iLSCvau PPVOUT G8 PCH DCPRTC Ri5 P EE—
e U15 | ) DCPRTC A AVR
2101 N =3ys59ﬁ@823 meft as NC per DG ) § VOoAPLL_SATASLAME oy NC e ed per DG
0.1 F; s __PP1VO5 SO PCH VCCADPLLA F BF40 |vocADPLLA
X5R- \/)2 s PP1VO5 SO PCH VCCADPLLB F BD40 |\yoCADPLLB é VOCSUSHDA|_V31 =PP§¥§R1V5 SQ P% VCCSUSHDA ¢ 25 25
201 ;
» o _=PP1VO5_S0_PCH VCCDI FECLK AC37 § AA13 . =PP1V05_S0_PCH VCCI O onm
= 55mA Max, S5mA | dle AB3T | yoopl FFOLKN 2 AB15
AE39 3 ACL3
ACL5
220 _=PP1V0O5_S0_PCH VCCSSC AC3S lvcesse AF15
AGL3
PPVOUT SO PCH DCPSST UL7 |pcpssT AGL5
NERECR-W BFFES: 2 T voa g [ AIL7
C2222 1| VALTAGSS. 3V » PP1VO5_S0_PCH VCOCCLKDM _F AP39 |voooLKDM AL
0. 1UE PLACE_NEAR=UL800. UL7: 2. 54mm N18
Ysr ChRV 2 2 s =PP1V0O5_S0_PCH V_PROC | O AML7 |v_pROC | O 2 R23
61 & R25
N16 |voorTe %) w3
= & w25
23 s _=PP1VO5_S0_PCH VCCASW AB27
AB29 AVRT =PP3V3_SUS_PCH VCCSUS 823
AB31 N27
AC27 R27
16178 _=PPVRTC G3_PCH A9 29
AC31 veesuss_s| [ re3
C22311: 1C2232 [1C2233 AB27 " res
e L Lo 1UF LUF
b /;_ T %}f " gg AE29 u33
o3k B35 | < &3 CERV AESL usS
PLACE_NEAR=U1800. N16: 2. 54mm R19
PLACE_NEAR=U1800. N16: 2. 54mm Uig | ARS3 o NC
= PLACE_NEAR=U1800. N16: 2. 54mm W21 | | VOCASW ABL  NC
a oo [z
V23 ne
V25 AC39 =PP1V8R1V5_S0_PCH VCCVRM 8 21
Y21 AE19
Y23 AF17
Y25 VOOVRM ["awis
Y27 AW 1
Y29
Y31

PCH out put, for decoupling only

23

23 218

8 21

8 20 23

23

. =PPLV =y OM T_TABLE
1.44 A Max, 474mA Idle AB21 U1800
AB23 PCH- PPT- MB- SFF- ES1
AC21 BGA
A3 QP8D- MWD15462
AE21 (7 & 10) vecabac] W1 PP3V3 SO PCH VCCA DAC F 2
AE23 VSSA_DAC|_V50
AF21 g N =+
AF23 AF33 pwr t er n2gnd
AR1 veeALVDS( | AGS3 Ly ¢ er ,ngnd
A3 E AC33
AG25 vssaLVDS( | AE33
AR7 | | VCCOORE § § =
AJ21 - AF37 pwr t er n2gnd
AJ23 DS[ AG37 glar t er n2gnd
AJ25 VCCTX_LVI AG39 lir t er negnd
AJ27 AJ37 dlar t er n2gnd
AJ29 =
AJ31 Awve3 . =PP1V05_S0_PCH VCC DM
AK29 veeom [ [LAuLs
AK3L 3 [ AW
AK33 vCcADM _VRM AUl =PP1VBRIV5 SO PCH VCCVRM
AMB3 =PP1 V¢ P WV DFETERM
AVBS AJ13
AJ15
g VCODFTERN[ AK15
= AL13
, _TP_1VO05_S0_PCH VCCAPLLEXP AP19 |\/CCAPLLEXP Ja}
veesPl | Y19 =PP3V3 SUS PCH VCC SPI 8 23
=PP1V05_S0_PCH VCC O AVRL
AP27 AP13
ARLS o veeArD! PLL( [ AP15S %
AR23 VCCAFDI ) AUL9 =PP1V8R1V5_S0_PCH VCCVRM
AR5 o
AR27 8 AB19 =PP3V3_S0_PCH VCC3_3
AR29 | | vea o > AC19
AT13 AF6
A3 BK28
A5 vees_s| | R4
AU27 EES
A9 w7
AU35 V37 PP3V3_S0_PCH VCC3_3_CLK F
AVB4 [vao T

SYNC MASTER=J13 M.B

SYNC DATE=09/ 15/ 2011

TTILE

PCH POVZER

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
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AA7

OM T_TABLE

AA9

AALL

AA39

AALL

AA43

AA45

AB2

AB4

AB17

AB25

AB33

AB35

AB37

AB50

AC7

AC

AC11

ACL7

AC25

ACAL

AC4A3

ACA5

AE7

AE9

AE11

AE13

AE1S5

AE17

AE25

AE35

AE41

AE43

AEAS

AF2

AF4

AF8

AF19

AF25

AF27

AF29

AF31

AF35

AF48

AF50

AGT

A

AGL1

AGL7

AGL9

AR9

AG31

AG35

AAL

AA3

AGAS

AH2

A7

AJ1l

AJ19

AJ33

AJ35

AJ39

AJal

AJ43

AJ45

AK2

AK4

AK17

AK19

AK23

AK25

AK27

AK35

AK37

AK48

AK50

AL7

AL9

AL11

AL39

AL41

AL43

AL4S

AMLS

AMRS

AMR9

AMB1

AMVB7
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AT41
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BB50
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BC18
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10UH 0."12A- 0. 360HM
s =PP1V05 SO PCH

POH VOCSUSS 3 BYPASS

PP1V0O5 SO PCH VCCCLKDM _F 2 (PO SUSPEND USB 3 3V

» =PP3V3_SO0_PCH VCCADAC

"URER-WRIES 38, s s o SPP3Y3. SUS

K-
YRR BReE=TRVE

PLACE NEAR UL8OO N27 2 S4mm

1C2411
TOUF
PLACE NEAR=U1800 AP39 2 54nm 2 gozil
SEEY 5oR
1 LAGE NeR U800 27 2 4
2o _=PP1V05 SO PCH V. PROC 1O
PP3V3, SO_PCH VCCA DAC F .. 2416
t 4 4. 7TUF
X@ég T 8.2 W 0
el b ar
ey rccdorid % Lo
TS B vises a7 2 e
11 C24551
1UF - 0. 01UF ——
%;— %2—— PCH VOOl O BYPASS
B XER G55Y 22 _=PP1VO5 SO PCH VCC DM

PLACE NEAR ULB0O US1 2 54mm
PLACE NEAR ULB0O US1 2 54mm
PLACE NEAR ULB0O US1 2 54mm

17 s =PP3V3 SO0 PCH

PLACE NEAR UL80O N36 2 54mm

8

250 =PP5V SO PCH

1 (PCH Reference for 5V Tol erance on PQI)

. D2400
£ gaToapv X 6 :

|||—

2 2 e _=PP1V0O5_S0_PCH VCC DM

PLACE NEAR UL80O ANR3 2 541

1

3

18

-
C
S

POH VCC3 3 BYPASS

S
s

PLACE NEAR ULB0O AWLG 2 S4mm

PCH VSREF Filter & Fol | ower

=PP3V3_S0_PCH VCC3

NEED PVR CONSTRAI NT

PP5V SO PCH V5REF
U BNES 2% <.
A SEYTRUE
=PP5V SO PCH V5REF =

=PP3V3_SUS PCH

R2460
0

. =PP1V05_S0_PCH VCCADPLL 1 2 PP1VO5_SO _PCH VCCADPLLA R
Clhw  VHREESYES 2 W

il
402

8

A 225 =PP3V3 SO PCH VCC3_3
1C2421
0. 1UF

2
PLACE NEAR UL80O BK28 2 S4mm

1m0 ss

PCH VSREF SUS Fil ter & Fol | ower

(PO Reference for 5V Tol erance on Use)
4

v D2400

S BATRADW X G

NEED PYR CONSTRAI NT

PP5V_SUS PCH VS5REFSUS

PLACE NEAR UL80O MB7 2 54mm

g‘y
- CERM 2
1

M R-RESR- :
MQRE%EE\:/TRUE R246 ?

=PP5V_SUS_PCH_V5REFSUS " N /\O/\ PP1V0O5 SO PCH VCCADPLLB R 1 1061031 L2
= Y T -
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5
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1
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%

i
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3

2
-

O;
s

"|_~| —

2120 s =PP1V8_S0_PCH VCC DFTERM
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POH VCCSUSHDA BYPASS

(PCH HD Audio 3 3VI1 5V PUR)

25 218 _=PP3V3RIV5_S0_PCH VCCSUSHDA

PLACE NEAR ULB0O V31 2 54mm

2 e =PP3V3_SUS PCH VCC SPI

PLACE NEAR ULB0O Y19 2 54mm

=PP3V3_S5_PCH VCCDSW

(PoH PO 3 3V PVR)
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PCH VCCADPLLA Filter
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UF 8?4’1
e s e s s 2 s f it
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2A- 0. 360HM
1 Y ' 1 2
0603
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—— 100UF
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, 6.3V
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L2465
10UH- 0. 12A- 0. 360HM

PCH VCCADPLLB Fil ter

PP1VO5_S0 PCH VCCADPL

POH VOO O BYPASS

17 s =PP1VO5_S0 ,PCH VCCI O SATA (o use 1 osv e
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égF

o T ek R

2 2
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=
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21 17 8 =PP1 W P Vo FECLK 23 218 _=PP1V P AV (@]
1
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BYPASS
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A
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2 1 C242§LC245§LC2496 C2428 1| C242
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e
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- 1ZE oPU ggiiz "‘%g Dg 0 1m2 5% 17 20W M- 20T XDP_OBSDATA_B<0> e 26 5 o125 - EN D1 CPU CFG<9> o= -
I~ o] 0 1 5 5% 1T/20W M 20T XDP_OBSDATA = G 28 27
e @E T ROB06 0 iz T o B<1> CRSDATA_B1 — o s CHSDATA 0 CPU_CFG<4> FLw
N\N=555—T7 70w 20T XDP_OBSDATA_B<2> CRSDATA B2 33 5 o3t DATA_DL CPU_ (PGt am o 72
e XDP_OBSDATA = -—2 33 e
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C ST ZOW 20T v XoP_SAL sa [ [T 0% = 100 - OBRES  cPU oo P 10 3 3V on PCH Support Page g e
S TCK1 R D - TRSTn XDP_CPU_TRST g =
XDP_CPU_TCK TCKO _NOXZH0 o1 — DI L
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. _ % 2_USB_EXTD _OC =
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R 5% 17 20W TD OC EHCI N B - AP_PVR_EN 9 ; ’
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e DC1_MXM GOCD ROE3T 35 Vw1 m P 121 _DP_A I g LSQLATE, ML oy
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=PP3V3_S3_PCH GPI O
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PCH Reset
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But t on
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os 25 10 [rmy— PM_PCH PWROK > /éi E Y1 oD R28371 MZO ¥
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SSMBNB7FEAPE o,
NS7F o | TAT Lo L - Buf fered CPU reset
ROG55 %, - SDCONN_STATE CHANGE_SMC # spoon STATE lCHANEE 1NV R 11 AL
PLACE_NEAR=U1800. G51: 5. 1MV " =5 a YST » U2690
= o > LPC_CLK33M SMC R LA LPC CLK33M SNC o T = Z 1 B0
1’2‘13‘” R2656 R2630 ) 2] e PLT RST CPU BUF L — CPU RESET L o
> LPG_CLK33M | PCPL (RAFENEARUI00. E681 5. 1w, 22 LPC L K33M LPCPL o w20 1015 17 s _=PP3V3_ SO _PCH GPI O AN — DP_AUXI O_EN | NVERSI ON e 1R2°“K6E—QB"SOE ROE VTT vol tage divider on GPU page
uzfo;:é’w 1’2(@W 0P Al C26901 a5 100K
1 CRI TI TAL e 0.1 @)—— ¢ 15w
VESMQF I—D'3 c“ioz : 2402
R2659 SSMBKISFV |1 C3613£F) 1
. : %
» o PCH_CLK33M PRAGUHEAT-ULB0O. G45: 2. 54MM 5. 1M ,\7\3\2 PCH CLK33M PCILIN o s : m" or S%Lé;w/’z L
1/5’\’%:/8W 1[c™ s > 01
Biist 2 v oy DP_AUXCH_| SOL 1

PCH uses HDA SDO as a power-up strap. If low, ME functions normally.
VDDl O 25M A: SB power rail for XTAL circuit. - _ N If high, ME is disabled. This allows for full re-flashing of SPI ROM
VDDl O 25M B: Ethernet power rail for XTAL circuit. %' nCOOe;I lOéI - \3/B4A;V( glﬂo?h?}ng‘ le;JF RO SMC controls strap enable to allow in-field control of strap setting.
VDDl O 25M C: Thunderbolt power rail for XTAL circuit. tn- e Q620 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
NOTE: VDD_25M nust be powered if any VDDI O 25M x i s powered. 302723\/01'?5 &Sg%b}f_ 3. 40V G3Hot 20 =PP5V SO PCH
Coin-Cell & No G3Hot: 3.3V S5 1
No Coi n-Cel | : 3.3V S5 Il?gof?(ZO
GreenCl k 25MHz Power « =PP3V3 SO SYSCLK No bypass necessary @620 T
NO STUFF SSMBN37FEAPE 2201
R2607 SOT563 0 SPI _DESCRI PTOR OVERRI DE LS5V
0
1 2 GND SYSCLK 25M B — F-3
VYV 23 218 _=PP3V3RIV5_S0_PCH VCCSUSHDA
Et hernet XTAL Power (Unused on J5) 5% NECK WY DTHEO! s A[BT |o SPl DESCRI PTOR OVERRI DE
SB XTAL Power . _=PPVDDI O SO_SBCLK 435}4’ AGE=0 w ~ 9 51 <
TBT XTAL Power » =PEVDDI O TBT CLK & 5 3 |VBAT and +V3.3A are
| g ht internally ORed to QGZO 12
NO STUFE | |incia 8 % % |create VDD RTC OUT. SSMBNSTFEEAPE | |-
1 1 1 1
Cgezg il 26221 36201 lo° coep2:| U2600 +V3. 3A shoul d be first H
\7);— % T /;— i,é_lﬁ'\év i( T SLG3NB148A avai | abl e ~3. 3V power 2fe¥s s
) ) ) 2402 40528 CRIT%’%:AL to reduce VBAT draw. o DE . bT ERRIDE L
11 [ \DDi O 25M A 32KHZ_A 12 SYSCLK_CLK32K_RTC 177 «» mp—SPI_DESCRI PTOR OVERRIDE L 1
CRI Tl CAL 6 | vDDI O 25M B
C2605 = 14 |voDio 25M C  25Miz_AL 9 SYSCLK CLK25M SB 17 74 SYNC MVASTER=NMASTER SYNC DATE=NASTER
12PF R2605 25MZ_B| 8 TP_SYSCLK CLK25M ENET e :
2y SYSCLK_CLK25M X2 1an 2 2om7 15w SYSCLK_CLK25M TBT o 7 Chi pset Support
JA’ I TI L =PPVRTC G3_QUT -
%F\S/"' o CR CAl VDD RTC_ QUT| L ¢ For SB RTC Power d} Appl e I nc <prelininary Test> | C
NCY2 M '
CRI TI CAL \Z@Nc Y2602 Loy ~an TR 1C2610 e <no_LABEL>
C%26P('):6 ° 25. 000MHz- 20PPM- 12PF- 85C Z%QL NEIE B - 15»'055/ NOTI CE OF PROPRI ETARY PROPERTY:
5!5(% NOTE: 30 PPM crystal required | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE
=G L 111 NOT TO REVEAL CR PUBLISH 1T 1 N WHCLE GR PART
IV ALL RI GHTS RESERVED 25 O: 80
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BOM GROUP BOM OPTI ONS
HUB_ALLREM HUB_NONREML_0, HUB_NONRENMD_O
HUB_1NONREM HUB_NONREML_0, HUB_NONRENMD_1
USB MUX FOR LS/ FS | NTERNAL DEVI CES et i etk e nthia
HUB_3NONREM HUB_NONREML_ 1, HUB_NONREMD_1
_ - NON_REM 1 : NON_REM 0 STRAP PIN CFG
— BYPASS=U27000. 5: : 5MM T : [} ALL PORTS ARE REMOVABLE
D S G e P B AR
: &3 LE
C27001| C27011: 1C2702 1C2703 CANNOT | NDI CATE ALL 4 PORTS ARE NON REMOVABLE ON USB2514B VI A STRAPPI NG, PROGRAM NON_REMOVABLE DEVI CE REGI STER 09H
278 - 701 —— —— 0 1UF ——0 1UF
Gésgz X7TR- 8%593")2 2 %(%g'zCEm 2 %(;g,lg_z@m PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI TI CAL BOM OPTI ON BO\/I TABLE
197S0485| 1 XTAL 24MHZ 60PPM 16PF 2 5X2X0 55NM 90C Y2700 CRITI CAL
J_ PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI Tl CAL BOM OPTI ON
L BYPASS=U2700. 15: : 2MM 4 CRI TI CAL R
= BYPASS=U2700. 10: : 2 338S0824 1 | USB HUB 2514B Uu2700 USBHUB: 2514B
BYPASS=LR700 23: - 5MY BYRSS= 3385092B 1 | USB HUB 2513B U2700 CRI'TI CALysBHUB: 2513B
4 ORI TT CAL -
C2704 1 C27051 C2706 C2708 1 33850988 1 | USB HUB 2512B u2700 USBHUB: 2512B
4. 7T — 0.1 %,:: 0.1 ; 0.1 % D1, D2 ENG NEERI NG USE USB2513B PRODUCTI ON: USE USB2512B
6>6< gz e IR 2 xR Gk z—r N C27u;1:3 N C2|:714 J3X ENG NEERI NG USE USB2514B PRODUCTI ON: USE USB2513B
T L MEEREE B z%l 2 L§Z’
1 %;b@ BYPASS=U2700. 36: : 2MM Bagp M | X85
N 24 0005,\'\//'*_‘22_ lg\:’/IFT_TABLE BYPASS=U2650. 29: : 2MM v
1S
CRI Tl CAL f(JF
C2709 1 >é9€ CRITI CAL SYM VER T ) =PP3V3_S3_USB_HUB s =
] 1§§P§’ - 1 ??2"11 R2701 B ee ) RO716R7 17 |RO7IBRO716 |1R3724R0723
2 0
0 7 \ &N
HUB_NONREML_1 HUB_NONREND_ 1 R2q9 z %’EEW' LARA2 USB HUB TEST 11 |7est OM T_TABLE  UssomoDNyPRT Dis il USBHUB DNI N ’ e S The Phow S Ths P P
| _ _ b AANZ—3 YN _ v o N T USBHUB DNI P BLUETOOTH FOR D1/ D2 & J3X %mw % oW % oW % oW %mw 2/ 6w
C R27021 1R2703 bé’l/é’}év J_ 1 1%}4\/ 2 USB HUB RESET L 26 RESET* USBDP_DN1/ PRT_DI S_P1 @9 5 - LF 5 - LF 5 - LF 5 LF 5 -2LF 5 -2LF
10K 10K N ; = = USBDM DN2/ PRT_DI S_Me| 3 USBHUB DN2 N o2
9% (7} USB HUB XTAL1 33 | XTALI N CLKI N - - - TRACKPAD/ KEYBOARD FOR D1/ D2, | R FOR J3X
Miﬁw %;E\é’ cRPT1 cAL USB_HUB_XTAL2 __32 | xraLcur USBDP_DN2/ PRT_DI S_P2| 4 USBHUB_DN2_P 52 v+ USBHUB DN3_N
2| |2 6 USBHUB DN3 N 02 2o ___USBHUB DN3 P
USB_HUB _NONREMD 28 | SUSP_I ND/ LOCAL_PWR/ NON_REND ﬁzg;ﬂ:x; zﬁ:g i:':s 7 USBHUB DN3 P . 2: SMC DEBUG PORT FCR D1/ D2, TPAD KBD FOR J3X °
USB_HUB_NONREML 22 | spa/ SMBDATA/ NON_REML N 8 USBHUB DN4 N 260 USBHUB_DN4_N
o2 o BHUB_DN4_P
HUB REML O HUB REND O USB HUB CEG SELO 24 | s/ sveoLk GFG SELO o USBHUB DN4 P @Q . NC FOR D1/ D2, SMC DEBUG PORT FOR J3X 3 USBHUL
R2704* IR2705 HS_I ND/ CFG_SEL1 PRTPWRL/ BC_EN1*| 12 TP_USB_HUB PRTPWR1 26 9 USBHUB _DN2_N
10K 10K PRTPWR2/ BC_EN2+| 16 TP_USB_HUB PRTPWR2
M:lg% 5%16}4\/ - /e Ena+| 18 TP_USB_HUB_PRTPWR3 =PP3V3_S3_USB_HUB , . 29 USBHUB_DN2_P
b 160 nd 20_TP_USB_HUB_PRTPVRA_
ocs1+pyl3 TP _USB HUB OCS1
Ihy  ocsz+pl7 TP _USB HUB_OCS? 11RO2K708 e
= \py  OSC3+p® TP USB HUB OCS3 %
| PU Ng 21 TP _USB HUB OCS4 2%%{’}4’
RBIAS| 35 USB HUB RBI AS
J5 USES 197S0181 FOR Y2700 DUE TO HEI GHT LI M TATI ON 27
J3X USE 19750284 FOR Y2700 TO SAVE COST VBUS_DET] O(PUSBW:'L\J,B= V.Bftff bDaEtTerm CRI T CAL
useDm_up| 30 b?B MUB rﬁb N" mywon ['R2709
useoP_LP[ 31 USB HUB UP Py 107 o 12K TO CONNECT TP/ KB TO PCH XHCI
THRM PAD PCH PORT 7 (EHC 1) %’mw NOSTUFF R5701 & R5702, STUFF R2720 & R2721
5 2402 NOSTUFF
5 R227720
L s 190y USB_EXTD_XHOl N L 2 USB_TPAD R R« -
B = NOSTUFF aA ° B
TO PCH XHCI R2721 M:-lg}é" TO TP/ KB
s 10cmryUSB_EXTD XHO P 1%2 40 USB_TPAD R Rgry 7 7
5%
[V

BYPASS=U2700. 26: : 2MM

USB XHCI / EHCI 2 PORT MJUX FOR EXT B

» =PP3V3_S3_USBMUX

C27601 ]
0.1 F;::
2 K
" USB EXTB EHCI4® 5 e A USB EXTB P emmy 7 55
PCH PORT 9 (EHQI 2) #ED— 2 aeere e o760 V2 UsE ExTB N = TO CONNECTOR
A " 3USFBlSzZLE SYNC VASTER=J5 AMD SYNC DATE=08/17/ 2011 A
7 = = , ,
PCH PORT 1 (XHCl) #ED—2o-DrBibo—F Lo R Ti'caL .t
PULL-UP TO 3.3V SUS ON PCH PAGE, SEL PIN | S LEAKAGE- SAFE USB HUB & MJX
p 8 qCE* SEL| 10 USB_EXTB_SEL_XHC 17 DTG NOVEEr
D SEL=0 CHOOSE USB EHCI 2 g PCH GPI G50 d} Appl e I nc. <Prelimnary Test>
SEL=1 CHOOSE USB XHCI PORT V ™N
) S <no_LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

2

26 OF 80
1

8

WWW . AlISaler.Com



The circuit bel ow handl es CPU and VTT power during S0->S3->S0O transitions, as well
as isolating the CPU s SM DRAVMRST# out put fromthe SO DI MV when necessary.
| SOLATE_ CPU_ MEM L GPI O state during S3<->S0O transitions detern nes behavi or of signals.
D VWHEN HIGH: CPU 1.5V remains powered in S3, VIT follows SO rails, MEMRESET L not isol ated. D
WHEN LOW CPU 1.5V follows SO rails, VIT ensures clean CKE transition, MEM RESET_L i sol at ed.
_ 1" 1
P1V5CPU_EN = (I SOLATE_CPU MEM L + PM SLP_S3_L) * PMSLP_S4_L 1VvV35 SO PGOOD' for CPU
MEMVTT_EN = (I SOLATE_CPU MEM L + PLT_RST_L) * PM SLP_S3 L
MEM RESET_L = ! | SOLATE_CPU MEM L + CPU_MEM RESET_L . =PP3V. v
66 39 38 36 27 18 7 PM SLP S4 L PM_MEM PWRGD pul |l -up to CPU VTT rail is on CPU page
IRP805 11311 s =PPLVERIV35_S3_CPU VCCDDR PM MEM PVRGD T
%QK 'R2822
“ow 10K
LYELF %ﬁlf‘év CRI TI CAL |6 -
| P1vscPy EN e R2820" 2402 > | Q820
CRI TI CAL I — 01
.. =PP3V3 S3 MEMRESET CPUVEM SO 274K |,': et
CPUMVEM SO 92805 el VP PM MEM PWRGD L 2|6
R2801° SSM5N3 Fs%ég:élai—] kn 402, 1
0% a ane | T
1
NO STUFF ab%, 2[6F sk P1v35 S0 DI 5@ BVB53D0LV 1
'R2895 CRI TI CAL PLVSCPU EN L 1l criTicA M
% CPUMEM SO ~ CPUMEM SO R28211
g%}ﬁw 2800 |0k :lo, | Q2805 5%k 28201
2402 SSMBN37FEAPE MEN37FEAPE 17180
C sorse3 | Kh > | Scrses MELE xsr Y 2 C
CPUVEM SO H . ?
R28090 5[ stz nEINEEE
| SOLATE_CPU MEM L 2 AAAL__ | SOLATE GPU MEM L_R PM SLP_S3_L =
27 26 (M)——2==0 1 S VWV L g oL 95 L Ty s 27 36 39 66
1/5208W
i = §11Ro2|<810 o _=PP3V3_S3_NEMRESET
5%
16
i CPVEM ES;’LZGQ L | cruvem s
NEMV EN ] . =
2 s _=PP5V_S3_ MEMRESET _ CRI Tl CAL | e —— egge—— VDD
CPVEM SO —SoETS CPUI\/EI\éf(()) ol X E{? SLUGZasAFQc?zz NEM/TT CI an‘p
— Ensures CKE signals are held lowin S3 1
R2815* R2802* SS"’B'\B%S%;\EEE K e PLT RESET L 1 |so_reroy TN 9
10%5 10%50 — g vIT_EN 2 VEMVTT EN my o 27
e Y . - = )l SOLATE_CPU MEM L 9 sa- )
4b§/2 4b§; 2[6™ sl w0 2020 27 10 7 PM SLP_S3 L 3 |so en vooi 0 e 4 PLVSCPU EN oy 21 oo » SPEVTT_SO_VITALAME
CRI Tl CAL MEMWTT_EN L w -
CRI Tl CAL L CRITICAL  wamas2raemy PMSLP S4 L 6 |s3_EN RST_ouT* | 8 VEM RESET_lepm 27 20 20
TLEIE | | om0 | Lo, 8= S qvevy== N o Loaa, @0 7Y
NOSTUFE ' Q@815 SSVEN3TFEAPE : ’_;' VBNG 7 FEAPE oo BRY
2817 : SSMBN37FEAPE SOT563 o 2 SOT563 o o
0. 047UF SOT563 - 0 - CRI TI CAL
6;2%‘%2 _I'E o[ st; rsxgs 2o =PP5V_S3_MENRESET _ 850 . ol
B 2T7ST u: PLT RESET L (rmyio 2 v 1 R2851: SSIVBNS%EAPE : B
= . = 100K SOT563 l—
- 1/}§W ™
CRI TI CAL 402, (6 Spy
cpurvgr\fsso CRI TI CAL VITCLAMP_EN
SSMBN37FEAPE NO_STUFF
» _MEMRESET_|SOL_LS5V. L soTs63 sswm%ggfn% oL C2851:
- sorses | K 0. 047U ——
*® — céé\(,, 2
oo =MEM RESET_ L —  CPU_NEM RESET_L o] T&Te NEM RESET L romy 27 26 20 % 402
— T =TRUE = IR 5|G” Sfz
wo =DDRVTT_EN _—
CPUMEM S3 o
R2817 L
LA
5%
VDR
402
Step | 1 SOLATE_ CPU MEM L | PLT_RESET_L | PM SLP_S3_L | PM SLP_S4_L | CPU_MEM RESET_L MVEM RESET_L MEWTT_EN |P1V5CPU_EN
0 1 1 1 1 1 CPU_MEM RESET_ 1 1
1 0 1 1 1 1 1 1 1
to = 0 0 1 1 1 1 0 1
3 ) ) 0 1 X 1 0 0
A 83 4 0 0 1 1 % 1 0 1 %NC MASTER=J5 M.B SYNC DATE=07/ 29/ 201 A
to ¢ o ! ! ! o™ ! ! ! CPU Menory S3 Suggort
SO 7 1 1 1 1 1 CPU_MEM RESET_L 1 1 d} Appl e 1 nc AT I'C
(*) CPU_MEM RESET_L asserts due to |oss of PMMEM PWRGD, nust wait for software to clear before deasserting | SOLATE_CPU MEM L GPlI O ® <no LABEL>
- . . NOTI CE OF PROPRI ETARY PROPERTY:  [or——
NOTE: In the event of a S3->S5 transition | SOLATE_ CPU MEM L will still be asserted on next S5->S0 THE | NECRUATL O CONTAI NED. LEFEL N 1 S THE
transition. Rails will power-up as if from S3, but MEM RESET L will not properly assert. Software T e o e e e
must deassert | SOLATE CPU MEM L and then generate a valid reset cycle on CPU_MEM RESET L. T T e e 1T /N WHoLE OR PART ggm
IV ALL RI GHTS RESERVED
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8 7 6 5 4 3 2 1

12 2 _PPOV75_S3_MEM VREFDQ A 12 o _PPOV75_S3_MEM VREFDQ A 12 2 _PPOV75_S3_MEM VREFDQ A 12 0 _PPOV75_S3_MEM VREFDQ A
12 2 _PPOV75_S3_MEM VREFCA_A 122 o _PPOV75_S3_MEM VREFCA A 12 2 _PPOV75_S3_MEM VREFCA A 12 2 _PPOV75_S3_MEM VREFCA A
=PP1V5R1V35_S3_MEM A , o =PP1V5R1V35_S3_MEM A , =PP1V5R1V35_S3_MEM A , =PP1V5R1V35_S3_MEM A , .
SR C2917 C2927 : C2937 :
“ g Gonpl Lozsge  FRLL Gorel Lozsre  FHREL Gorpil Loasge  PRYL Gonp:L L ceeze
CERM X5Rfl\1/ 2 | Jl o ol ol o | o ! 20% —— —— 20% 29‘\07“:_ I dl o ol Al vl 4| o ! 20% —— —— 20% 29‘\07“;_ | dl o ol 4l || 4l © 0. 20% —— —— 96% u % ;_ I o ol dl ol @ | o 0. 47%"7:/0__ - 96%47UF
201 S EEEEEREEREEEEE CERM XSR-] 2 2 Hovxsr 1 CERM XS5BT S EEEEEREEER EEEREE CERM XSR-] 2 2 Hovxsr 1 CERM XS5BT S EEREEREER EEERERE CERM XSR-] 2 2 &le xsr 1 CERM XS5BT S EEREEEEER EEERES CERM XSR-] 2 2 Hovxsr 1
201 201 1 201 201 201 201 201
— N—— VDD ——— - VDDQ~ N—— VDD —— - VDDQ N—— VDD —— ~-VDDQ” N—— VDD ——— - VDDQ~
- w w = w w —_ w w _ w w
333 MEM A A<O> K3 |no OM T_TABLE E E 73302012 _MEM A A<O> K3 |n0 OM T_TABLE E E 73302 12 _VEM A A<O> K3 |a0 M T_TABLE g g 1350 20 12 _VEM A A<O> k2 |po OM T_TABLE g g
DY MEMA A<I> L7 a0 U2900 = 02 MEM A A<I> L7 | u2910 = 30212 _NEM A A<1> L7 |a1 U2920 = a0 MEMA A<I> L7 |a1 U2930 =
D 9 TNVEM A A<2> L3 a2 EBGA- 10. 1X12. 6- 14 RESET* D%SEeroyzsﬂ:zm MEM A A<2> (3 |a2 EBGA- 10. 1X12. 6- 14 RESET* O%St_rl—:z};:z;m MEM A A<2> (3 |po EBGA- 10. 1X12. 6- 14 RESET* D%W}l}?;m MEM A A<2> 13 |a2 EBGA- 10. 1X12. 6- 14 RESET* 3% 27 28 2
; §§MMA3 3 ¥ poo| B3 MEM A DQ<5> Bl MEM A A<3> K2 |as 8 pol B3 MEM A DQ<9> By MEM A A<3> k2 | 3d po| B3 MEM A DQ<21>  #,7, _MEM A A<3> K2 |a3 33 pol B3 MEM A 28> L, .n
s MEM A A<4> L8 |ag S g pat| &7 MEM A DO<6> n MEM A A<4> 18 g S g bl 7 MEM A DO<10> .5 MEM A A<4> L8 |ma S g il &7 MEM A DQ<23> .5 NEM A A<4> L8 |ma S g bl &7 MEM A DQ<25> ,, .,
21 MEM A A<B> L2 las b ol 2 MEM A DQ<4> a1 MEM A A<5> 12 |as b ol 2 MEM A DQ<13> 4,5, MEM A A<5> 12 |as b oe| 2 MEM A DQ<20> 5,5, MEM A A<5> 12 |as oo ol c2 MEM A DO<29> .,
i MEM A A6> w8 |as g ‘S’ o[ 8 MEM A DO<7> _ ,y: MEM A A<6> w8 |ns g ‘S’ ol 8 MEM A DO<15> _ 4 o _MEM A _A<6> W8 |as E ‘S’ ol 8 MEM A DO<22> _ o 2 _NEM A _A<6> W8 |as g ‘S’ bl 8 MEM A DO<31> ., -
2z MEMA AST> W |a7 NFDQu{ B3 MEM A DQ<1> g5 MEM A A<7> W fa7 NE_D| B3 MEM A DO<8> ... MEM A A<7> M |7 NF_DQa| B3 MEM A _DO<16> 5, MEM A A<7> M |a7 NF_DQa| E3 VEM A_DO<30> ;11
s MEM A A<B> 8 Ing ik NF_Ds| E8_MVEM A DQ<3> i MEMA A<B8> 8 lag ol NE_Ds| E8_MEM A 12>  ;; MEMA A<8> 8 lag e NE_DG| E8_MEM A 19> .. MEMA A<8> 8 lng il NE DB E8_MEM A DQ<26> 4, 1
31 MEM A A<O> M8 |ng ) NE_Dos| D2 MEM A DQ<0> 3 NEM A A<O> W8 lag 8 NF_Dos| D2_VEM A 14> 5, MEM A A<O> M |ag @ NF_DQs| D2 MEM A DOSI7> 4oy NEM A A<O> M8 [no = NE_Dos| D2 VEM A DO<24> ;4,15
1 M A_A<10> H7 [a10/ AP e NE_DQ7| 7 MEM A DO<2> ;5 MEM A A<10> H7 a0/ AP Y NE_Do7| 7 VEM A DOQ<11> 53 MEM A A<10> H7 lato/ AP § ne_po7| 7 VEM A _DQ<18> 5 12 M A_A<10> H7 [a10/ AP § NF_DQr| E7 M A 27>
3 MEMA A<11> M ja11 & s 2 MEM A DOS P<0> % % “EMA A<11> W ja & s 2 MEM A DOS P<1> % § MEMA Asll> M jan & s ©2 MEM A DOS P<2> % % —MEM A A<ll> M jan & bcsl 8 MEM A DOS P<3> .. 1,
2333 VEM A A<12> K7 a2/ Bcr g o5 NEM A NeOo 7113 MEM A A<12> K7 |a12/ BCr 2 05 MEM A Nels 7233 MEM A A<12> K7 |mz) Ber g 08 NEM A Ne2s 7333 VEM A A<12> K7 |n2/BCr g 03 VEM A N<3>
231z VEM A A<13> N3 |m3 2 oos o2 VEM A DOB N<O= 4 "\ En A"A<13> w8 |us 2 oesrpt8 MEM A DOB N<1> 5% B A~ A<13> w5 s 2 pespBe MEM A DOB N<2> %~V eV A“A<13> w5 s : o b DQS 2
2; ;2 NMEM A A<14> N7 _|a14 b DM TDQs|_B7 73 30 28 12 _IVEM A _A<14> N7_|a14 b DM TDQs|_B7 73 30 28 12 _IVEM A _A<14> N7 _|a14 b DM TDQs|_B7 7330 286 12 _VEM A _A<14> N7_|a14 b DM TDGs|_B7.
B3 TAr L Car L NEM A Ac1E= 7] Car L -
2313 VEM A A<15> J7 lais NETDQS A% NG = 7350 20 12 _VEM A_A<15> 37 |a15 NE_TDOS* A% N L 75 50 28 12 _VEM A_A<15> 37 |a15 NF_TDRS* A% NG = 7530 20 12 _VEM A _A<15> J7 |a15 NF_TDRS* A% NG =
2333 MEM A _BA<O> J2 |gao corvl INEM A €S L<1> 2 2 MEM A_BA<O> J2 |gao cs1vh HINEM A CS L<as 13 MEM A BA<O> J2 |gpo csirl HIMEM A CS L<1> % 33 MEM A BA<O> J2 |gpo cs1h HIMEM A CS L<1> 1 aa
7333 VEM A BA<1> k8 |pa1 P TONEM A CS L0205 3 MEM A BA<1> K8 |pm PTeNVEM A S L<0s > 13 MEM A BA<1> K8 |par P TeNEM A CS L<0s ® = 33 MEM A BA<1> K8 |par P renVEM A L<0>
1y MEMA BASZ> J3 Jor o0 pEMEMLACS =035 7 Ve A BA<2> 13 Jewe csorp EVEMLACS L<02_ 1) "VEM A BA<2> 3 Jae csorp FEMEMLACS_L<02 1 "VEM A BA<2> 3 Jae cs0p TEMEM A CS L0220 o
® MEM A _CKE<O> ,, okeo| @ _MEM A _CKE<O> ;2 0 cKkeol @ _VEM A _CKE<O0> 72 5 0 cKkeol @ _VEM A_CKE<O>  1; 2 s
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- =PP1V5R1V35_S3_MEM B , 5, . | =PP1V5R1V35_S3_MEM B , 2 I i =PP1V5R1V35_S3_MEM B , » B =PP1V5R1V35_S3_MEM B, 1
L 1481 |1 C3149 L5 31581 |1 C3159 G167 31681 |1 C3169 L c3178: 13179
g 0. 470F - —L- 0_47UF g 0. 470F - —L_ 0 47UF gy —— 0.47UF —— - 0_47UF g —— Y g T U
CER Xs;{ﬁz 2588 Y Y= 8o o 3 CERM XSR-1 2 2 &R x5R 1 CERMXE’;[)%Q 25|88 g s=|2 gona o s CERM XSR- 2 2 &¥Rv x5R 1 CERMXE’;%%Q CEEEEEEEE goma o 3 CERM XSR- 2 2 Hav xsR- 1 CERMXE’;[)%Q 2|5/8|8 ¢ 252 8o o 3 CERM XSR- 2 2 &¥Rv x5R 1
Vo) Vi 2 201 Vo) Vi 201 201 Vo) Vi 201 201 Vo) Vi 201 201
= [T = [T = [T = [T
s MEM B A<0> K3 lao M T_TABLE g ¢ a0z MEM B A<O> ka3 | OM T_TABLE £t 5500 MEM B A<O> K2 lno OM T_TABLE g L o VEM B A<O> K2 |po OM T_TABLE g ¢ 1
B8 = L -+ L
o MEM B A<1> 17 | u3140 ~ 25502012 _MEM B A<1> L7 |a1 u3150 ~ w0012 VEM B A<1> 17 |a1 u3160 ~ 23502012 _VEM B _A<1> L7 |a1 u317o0 o
f 2> _MEM B A<2> 13 | FBGA- 10. 1X12. 6- J4 RESET* D%SEFL,::Q;;L” MEM B A<2> 13 [a FBGA- 10. 1X12. 6- J4 RESET* O%SEFL,:;};;L” MEM B A<2> 13 |p FBGA- 10. 1X12. 6- J4 RESET* D%SE—L:;};}L” MEM B A<2> L3 |a FBGA- 10. 1X12. 6- J4 RESET* N2 VEM RESET L 27 2
LY MEM B A<3> K2 |a3 S % o B3 MEM B DQ<32> ., MEM B A<3> k2 a3 S o[ B3 MEM B DQ<41> ,,,, NEM B A<3> K2 |a3 S ol B3 MEM B DQ<52> ., ,,_NVEM B _A<3> K2 |a3 S ol B3 MEM B DQ<56> _; ;1
¥ TVEM B A<4> 18 |aa S g ool &7 MEM B DQ<39> .., ., MEM B A<4> L8 |as Qg ool &7 MEM B_DQ<46> , ., ,,_ MEM B A<4> L8 |as Qg ool &7 MEM B _DQ<50> ., ,,_VEM B A<4> 18 |as Qg ool & MEM B DQ<62> .,
LY MEM B A<B> L2 |as = oe| ©2 MEM B DQ<37> ., . MEM B A<5> L2 |as = oe| 2 MEM B_DQ<44> , ,,,,_ MEM B A<5> L2 |as = oe| ©2 MEM B _DQ<53> ., ,,_ VEM B A<5> L2 |as = ol 2 MEM B DQ<61> _, ..
L MEM B _A<6> M |as g% os| 8 MEM B_DO<34> ., ,._MEM B _A<6> M8 |as g% ol 8 MEM B _DO<47> _, ,, . MEM B _A<6> M8 |as g% ol 8 MEM B _DO<51> ., .. VEM B _A<6> M8 |as g% osl 8 MEM B _DO<59> ;4 1
LY VEM B A<7> W a7 NE Dot B2 MEM B DQ<36> .., _NEM B A<7> M |a7 NF_DQs| B2 MEM B DO<45> ;1. MEM B A<7> W |a7 NE Dot B2 MEM B DO<48> ..., NMEM B A<7> M |a7 NF_Ds| B2 MEM B DO<60> ;1 +
2o _MEM B A<8> N8 |ag = NF_DQs| E8 VEM B_DQ<38> ;. .. MEM B_A<8> N8 |ag = NF_DGs| E8 VEM B _DQ<43> ., . MEM B_A<8> N8 [ag = NF_Dos| E8 VEM B_DQ<54> 3,3, MEM B A<8> N8 [ag = NF_DGs| E8 VEM B_DO<58> ;1
Bl i MEMBA9> 1w = N oo 02 VEM B DO<33> . . NEM B A<9> 18 |no = NF_boe| D2 VEM B_DO<40> _» »» 1 VEM B_A<9> 16 |no = N poe| D2 VEM B_DO<49> . VEM B_A<9> 16 |no = N ocs| 2 VEM B DO<57> . | B
3333 VMEM B A<10> H7 |n10/ AP § NF D7l E7Z_MEM B_DQ<35> 4, s _MEM B _A<10> H7 [a10/ AP § NF_DQ7| 7 MEM B DQ<42> , ,, ,;_MEM B A<10> H7 |a10/ AP § NF Do7| E7_MEM B DQ<55>  ;, ;o VEM B_A<10> H7 |a10/ AP § NF D7 E7_MEM B DO<63> ., 15
21 MEM B A<11> W |a11 & < MEM B DOS P<4> lgzg 35 MEM B A<11> W |a11 & sl 3 MEM B pP<5> ]gg 33 MEM B A<11> W |a11 & sl C3 MEM B P<6> 1;23 gg MEM B A<11> W |a11 & o S VEM B P<7> 11m
3333 VEM B A<12> K7 la12/Bc g s MEM B Ned > MEM B_A<12> K7 la12/BCr 2 *ALEB VEM B Ne5> _NMEM B A<12> K7 |n12/BC* g ‘T 0s MNEM B N<6> _MEM B A<12> K7 |n12/BC* b .l;s MEM B N<7>
3y -MEMB A<1S> 16 jas 8 bos o MEM B DB RAZ 12 2 MEM B A<13> 8 uis 2 oo o0 VEM B_DOB N<B2 -2 VEM B_A<13> s [uis 2 oo o0 VEM B_DOB N<B2 »: 2 “VEM B_A<13> s |uis b pos o2 MEM B DQB N7> o v
o MEM B A<14> N7 |p1a b DM TDQs|_B7 7330 20 12 _IVEM B A<14> N7_|a14 b DM TDQS|_B7 733020 12 _IVEM B A<14> N7 _|a14 b DM TDQs|_B7 7330 20 12 _VEM B A<14> N7 |a14 b DM TDQs|_B7.
83 0 (1 ) Dea— Iy —— NVEM D A<14=> N7 o el
;; zg _MEM B A<15> 37 lais NF_TDQE* A% NG = 7330 20 12 _VEM B A<15> 37 |m5 NE_TDGS* A% NG = 755020 12 _VEM B A<15> 37 |n15 NF_TDGS* (A% N = 753020 12 _VMEM B A<15> J7 |15 NF_TDGS* (A% NG =
2333 -MEM B BA<O> J2 |gao corvl INEM B CS_ L<1> 2,2, MEM B_BA<O> 32 |gao cs1v b HIMEM B_CS L<1> aolzzezjgzl)'\/E—MBMBAO csi+l HIVEM B_CS_L<1> aojggzggalMMBAo cs1rh HIMEM B CS L<1> 12 2 ode
7 MEM B_BA<1> 18 jont B rEVEM B CS 1<0> ., L hEM B BAS1> G jan D FeMEM B CS L<0> |1 ., ~MEM B BA<L> @ lam D FeNEM B CS L<0> ). ., cMEM B BA<L> @ jam -B reVEM B CS L<0>
1 NVEM B BA<2> 13 [gn OS0mp LSS SS9 VEM B BA<2> 93 e OS0mp B SR 1 O VEM B BA<2> 93 (e OS0mp YR E S RS0 g 2 0 VEM B BA<2> 93 [pae Csorp =NEML B Ao L=UZ wwmafn
4 VEM B RAS L F3mast CKEO S: NEm E CKE:?: %% % VEM B_RAS L F3 |rasr CKEO%% 20 VEM B_RAS L £3 drase O(EOE’ENE"AE—CKE:OZ% 20 VEM B_RAS_ L F3 ARras CKEO S: NEm E CKE:?: 12 20 ofl 72
28 VEM B CAS L adors e PO MEM B CGKE<L> 3= 7\ ENv B CAS L adeasr ol B MEMLB CKE<1> 4o 7)\EM B CAS L aagors: o 5 TNEM B _CAS L _aadorsr ey PO MEM B QKESL> o 0 o
29 MEM B VE L s dver F7 MEM B CLK P<0>,,,, MEMB WE L 8w F7 MEM B CLK P<0>,,, MEM B WE L 8w F7 MEM B CLK P<0>,,,, MEM B WE L 3w F7 MEM B CLK P<0>,, 5
% 3 MEM B QDT<0> Gl |cpro oy MEM B CLK N<O>3 .0 MEM B ODT<0>Gllcpro oS MEM B CLK N<O>3; MEM B ODT<0> Gl lepro oS MEM B CLK N<O>};;, _MEM B QDT<0> Gl cpro oS MEM B CLK N<O> 1 . of .
% 13 MEM B ODT<1>F1 |oom 75 2 12 MEM B _ODT<1>F1 |opry 75 %20 12 MEM B _ODT<1>F1 |cprs 75 30 20 12 _MEM B _ODT<1>F1 |opry
=3 A3 NC A3 NC L3 NC A3 NC
MEM B ZQ<8> 8 |, 78 NG MEM B ZQ<9> 8 |5 78 NG MEM B ZQ<10>H8 |7 78 NG MEM B ZQ<11>H8 |5 78 NG
VEM B ZQ<12>H |7 88, NG VEM B ,ZQ<13>H0 |7 88, NG VEM B ,ZQ<14>H0 |70 88 G VEM B ,ZQ<15>H |7 88, NG
rR3140?| |'R3141 Iz s (e Vs
NC NC NC NC
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2720F L T272UF - T272UF L T2700F L 200 L T2U2UF - T272UF 22UF - Lo 1UF L0 1UF L0 1UF 0. 1UF —L 0. 1UF 0. 1UF -0 1UF -0 1UF L0 1UF~ —L 0. 1UF 0. TUF 0. TUF
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2 2 2 2 2 2 2 2 2 i 2 2 i 2 i 2 i 2 i 2 2 i 2 i 2 i 2 i 2 i
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e > MEM A CLK N<O> o 1530, 2
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1/ 20W
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Card F spec recomends

36 Ohmtermto VIT for CS, CKE, ODT and 36 Chm for

. _=PPOV75_S0_NMEM VIT_A

BA, A, RAS, CAS, ViE

MEM A A<3> RP3305 36 1 5
D EM A CkE=1s  RP3301 36 4 \\Vs 5% vsow aoonn
e D NEMABA<p>  RPISUZ 36 VNV smmw momr ||y C3300
22— MEMLA_A<14 RP33UD 36 - 7 °% 7320 4x0201 0,,47UF
7 2 12 OO MEM A A<2> RP3303 36 1 AAA 8 5:: 1732W 4X0201 2 AL ema
72 12 oy MEM A A<12> RP33UZ° 36 1 g 5% 1/32W 4X0201 SBF
13 28 12 VEM A ODT<0> RPSSUL 36 2 7 5% 1732W 4X0201
7220 12 m@ MEM A_BA<Q RP3305 36 7 : 1;33 4ng21
RP3303 0 4X0201 1 C3302 |+ C3303
720 - MEMLA_A<1> RP3307 2 AN~ remw—a35T 0 470F - 0T A7 UF
7 28 12 (TR MEM A A<7> RPI306G 36 3 6 T " 20% . 28%
8 o 4X0201 CERM X5R- 1 CERM X5R- 1
o —MEMLA_A<8> 36 1 VNV 5% 1/32W 4X0201 201 201
e M MEM A CS L<1> RPS305 36 s, \\ s 4
o I MEMCAASTTs  RPS3US 36 o Vv swrmw oot | [ 3304 |1 C3305
7 2 12 ry—MEM A_BA<1> RP330Z2 36 s AN T732W4%0201 0, 47UF 9, 47UF
Lo = RP3304 36 3 6 5% 1/32W 4x0201 L 4V 5 4V
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7 28 12 ry—MEMLA_A<Q> 36 4 ANAS 201 201
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72 1 oy MEM A RAS | RPS3U1 36 3 6 % TSPW 4%0201
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6
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7 20 12 ry—MEM B_A<3>
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RP3320 36 4

A

5% 1732W 4X0201

73 290 12 MEM B CS | <0>
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M
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NOTE: Must not enable nore than two SO DI MM nar gi ni ng
. =PP3V3_S3 VREEMRGN buffers at once or VRef source may be overl oaded.
pp VREFDQ LDO_DAC
= R3403
R3418 s0 s _=PPVIT_S3 DDR BUF 3 _ )
. S R b3V S3 VREE bac l 10mA max | oad 00 A PLACE_NEAR=R3404. 2: 2. 54nm
Nae M N NECK W DTHE0 2 DDRVREF_DAC DDRVREF_DAC CRITICAL
VOLTAGESS 3V ) )
NOE C:2;42%2 C§401 DDR\/Rg;z[())A:(; . DDRVREF_DAC PPOV75_S3_MEM VREFDQ A 28 31 72
o o 8 CoRer ohc R o U402 rerty Lo onc] B VT £
D aofTH o URA00 wT RGNS 3404 i
o cer VREFMRGN_DQ_SCDI MVA_BUF
VDD o .
12 [y 2C VREFDACS st SCL e VOUTALL VREFMRGN SODI MVA DO u'%w  PLACE_NEAR=R3403. 2: 1mm
VE LR
12@y— =1 2C VREFDACS SDA 7lspa X vourslz VREFMRGN _SODI MVB_DO 02
wn
EF%) g vourd4 VREFMRGN_SODI MVB_CA
Addr =0x98( WR) / 0x99( RD) 101 vouTpls VREEMRGN MEMVREG FBVREF REFDQ LDO_DAC
s R3405
NOTE: MEMVREG and FRAMEBUF share
D 2 = L2:2.
] a DAC output, cannot enabl e DDRVREF_DAC 1 \Z00, 2 PLACE_NEARER3406. 2: 2. S4mm
both at the same tine! 1R3401 S
oMT 100K N
§ o PPOV75 S3 MEM VREFDQ B 20 31 72
R3419 £ M LF REFDQ LDO_DACY M N LINE WDTH=0 3 nm
SHOR = 2402 R3406 MTAN;;:OV%“V*D 2 m
AR S e CTRL 133
P I\Iot NaE Votracess 500 2 ™ CRITI CAL L VREFMRGN DQ SODI MVB_BUE 1 2
ag e e S NONE B DDRVREF_DAC 1% PLACE_NEAR=R3405. 2: 1nm
o 3402 * g DORVREF_DAC b
Power aliases required by this page: 0. 1UF —— VCC 402
- =PP3V3_S3_VREFMRGN T U3401
- =PPVTT_S3_DDR BUF e PCA9557 REFCA: LDO_DAC
- =PPDDR_S3 MEMVREF &N DDRVREF_DAC R3409
== (oD) POLS
o|no P17—XNC VREFMRGN DO SODL M EN 1R3402 200 PLACE_NEAR=R3410. 2: 2. 54mm
- - - - ; TooK
Si g_nal aliases required by this page Addr =0x30( WR) / 0x31( RD) a1 Pl o VREFMRGN DO_SODI MVB_EN 5900
- =1 2C_VREFDACS_SCL 1/ 16w
— - s|a2 pal 10 VREFMRGN CA _SODI MVA EN R
- =l 2C_VREFDACS_SDA 402 DDRVREF_DAC
= = pa 11 VREFMRGN CA SODI MVB_EN 2 28 72
C - =12C PCA9557D_SCL " NRON VEM 3404
- =1 2C_PCA9557D_SDA P REFVRGN VEWREG EN 0. 1LF
= — a2 [ry—=! 2C PCA9557D SCL 1lscL P6|_13 VREFNRGN FRAMVEBUF_El = 20% ——
BOM options provided by this page: a2gBry—=1 2C PCA9557D SDA 2ISDA P74y NC oy 2 VREFMRGN CA SCODI MVA BUF
DDRVREF_DAC - Stuffs Apple margining circuit. TR RESET*|15
VREFDQ LDO - LDO outputs sent to DQ inputs. PAD D
VREFDQ LDO_DAC - Margined LDO outputs sent to DQ inputs. ] o
VREFDQ ML_MB - CPU margi ned DDR vol tage divider sent to DQ inputs. REFCA: LDO DAC
VREFDQ ML_DAC - DAC nar gi ned DDR vol tage divider sent to DQinputs. Ré41:[
VREFCA: LDO - LDO outputs sent to CA inputs. .
VREFCA: LDO_DAC - DAC nargi ned LDO outputs sent to CA inputs. = 200 ; PLACE NEAR=R3412.2:2. 54mm
25 [y PCAO557D RESET L DDRVREF_DAC
1
RST* on 'platformreset’ so that system R8407 272
wat chdog wi | | di sabl e mar gi ni ng. o
NOTE: Margining will be disabled across all L0 VREENRGN CA SOOI MVB BUF
soft-resets and sl eep/ wake cycl es.
21 s =PPDDR_S3 MEMVREF
CRI Tl CAL . PLACE_NEAR=QB420. 6: 1nm
VREFDQ ML_MB F:/L&(;’:EEQ':EQR:N?“O’ 6:2M | REFDQ ML_MB o
@420 13420 'R3421 DDRVREF_DAC
SSMBNISFEAPE L 571 F 1K 'R3408 DDRVREF_DAC
5127 _MEMRESET |SQL LS5V L L] sorses T 1% iew 100K - CRITI CAL
2 IR cerm Ve LF 5% C3405 *
Y 402 1/ 16w 1 DDRVREF_DAC
% 040: 2 W LF 0. 12%50 f— ol U340% DDRVREF_DAC
oV
72 10 _PPCPU_MEM VREFDO A ol TRTe . PPOV75 S3 MEM VREFDO A 5 a1 72 ? cemn 2 = R MX4253 R34214
B - © VREFDQ ML_NB 1 VREEMRGN MENVREG BUF 1 ,3\3}’\/\52 DDRREG FB oo«
15:3422 B PLACE_NEAR=R7320. 2: 1mm :}r::%\év
403
PLACE_NEAR=R3421. 2: 1nm 1%
1/ 16W
M- LF
, 402
NOTE: CPU DAC out put step sizes:
= DDR3 (1.5V) 7.70nV per step CRI TI CAL
vt s _SPPDDR S3 MEMVREE DDR3L (1.35V) 6.99nV per step n Y DORVREE._DAC VREFMRGN FRAVEBUE BUE
CRITI CAL PLACE_NEAR=GB420. 3: 1mm DDRVREE: DA 'R3413 NC borvREF_DAC
VREFDQ ML_MB PLACE_NEAR=Q420. 3: 2nm VREFDQ ML_MB R341% %SOOK DDRVREF_DAC Requi red zero ohmresistors when no VREF nargining circuit stuffed
1 1
ssﬁfsngw L oo me R3441 uat ity Rat17 PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOV OPTI ON
2
21 27 _MEMRESET 1SOL LS5V L w SOT563 p— ?"JD,%UF érlvi\év 022 5,7:1?‘%“ 116S0004 2 RES MIL FILM O 5% 0402 SM LF R3403 R3405 VREFDQ LDO
0V —
i;m]_ ? Nae M 2402 VRE—LVRG\I NEM/-REG EBVREE R 2402 116S0004 2 RES MIL FILM O 5% 0402 SM LF R3409 R3411 VREFCA: LDO
72 10 _PPCPU_MEM VREFDQ B ol THTe _ PPOVZS_S3 MEM VREFDO B 0 o1 re VREFMRGN_FRAVEBUF_BUF_R
¥ ° VREFDQ ML_MB ° PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
1 DORVI
?2442 1R34?-E5F*DAC 114S0218 4 RES MIL FILM 1K 1% 0402 SM LF R3421 R3422 R3441 R3442 VREFDQ ML_DAC
PLACE_NEAR=R3441. 2: 1nm }7/{’16W 100K 11450171 2 RES MIL FILM 332 1% 0402 SM LF R3404 R3406 VREFDQ ML_DAC
2502 Pow
M- LF
, 402
MEM A VREF DQ MEM B VREF DQ | MEM A VREF cA MEM B VREF CA MEM VREG GPU Frane Buffer (1.8V, 70% VRef) TN ol VT NS SN SN D020 2D]
DAC Channel : A B c c D D DDR3/ FRAMEBUF VREF ..,.,, I ‘"— _
PCA9557D Pi n: 1 2 3 4 5 6 d} Appl e Inc. el ey Test C
Noni nal val ue 0.75V (DAC: Ox3A) 1.5V (DAC: Ox3A) 1. 267V (DAC: 0x8B) ® <no_LABEL>
Mar gi ned target: 0.300V - 1.200V (+/- 450nvV) 1. 000V - 2.000V (+/- 500mv) 1. 056V - 1.442V (+/- 180nmv) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0.000V - 1.501V (0x00 - 0x74) 0. 000V - 3.000V (0x00 - 0x74) 0.000V - 3.300V (0x00 - OxFF) %%E@?g?ﬂ%&ﬁfé%&%ﬁ%fGTHE
VRef current: +3.4mA - -3.4mA (- = sourced) +61UA - -61uA (- = sourced) +6.0mA - -5.0mA (- = sourced) |: LgTN?'ON:;LN TH S ;@JOLEQ‘TI 'TN CONFI DENCE
H . 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
DAC step si ze: 7.69nV / step @ output 8.59nV / step @ output 1.51nV / step @ out put A e 31 OF 80
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518S0767
CRI TI CAL
J3502
819Q 35Qf; K281
ot ALS
pLAcE v 3302 4 2 s
ols = =12C ALS SDA a L3508
Ol =1 2C ALS SCL o - FERR- 120- OHM 1. 5A
C ol . PP5V_S3_ALSCAVERA F 275 mA peak o2 (Y YY1t =PP5V_S3_ALSCAMERA ,
o2 22 USB_CAVERA CONN_N mb\lagggw BFFES: 3 ™ 206 A nom nal max 0402- LF
2 74 7. —
g 2 USB_CAMERA_CONN_P 1C33é2
CAMERA CRI TI CAL 2%937’
oO— FH5M
L3294
DLEONS 1
= L (Y YY)\ : USB CAVERA N @
L «(YYYL: USB CAVERA P o
M ooz 2 2

%{: MASTER=MASTER SYNC _DATE=NMASTEH
ALS/ CAVERA CONNECTOR
BTG NOVEET yaz |
d} Appl e I nc. <Prelininary Test> IC
S <no_L ABEL>

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il

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 32 COF 80
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8 7 6 5 4 3 2 1

CRI Tl CAL
NO_TEST=TRUE
1 NO_TEST=TRUE — — -
07 mp—PCLE_TBT_R2D C P<0> C3600(1)UF PO E TBT R2D Poos 289 | peri o omug_(sngLE mErp ol A% . POIE TBT D2R C P<0> C3604(1)u; _POIE_TBT D2R P<0> oy -5 7s
2. PO E TBT _R2D N<O> __ AALO AD7 . PCIE TBT D2R C N<O> . ing pi i ints:
oo PCl E TBT R2D C N<O> C:3601 1 5 PERN_O PETN_O s 41 1 PCl E TBT D2R N<O> e NOTE: The followi ng pins require testpoints:
o0 0 1UF I-mv—rsvmm‘l NO_TEST=TRUE CACTUSRI DGE4C TEST-TRE C3%‘ TOF I—mvrrsc'vmm1—o@ o 0- G013 8 - GPlO15
NO_TEST=TRUE > TEST=TRUE 1- GlOo1 9 - GPIO.11
- (SYM1 OF 2) ) )
97 mm—PCLE TBT R2D C P<l> CBG()O%U; PCLE_TBT_RPD P<l>  AN2 | pepe o pere 1| A9 .., POIE_TBT_DPR C_P<1> C3604§UF1: 2 POE TBT 2R P<1> o 757 2- o2 10 - GPIO 14
> PCLE_TBT_R2D_C_ Nel> §3§Q3 prPOE TBT ROD Nel> AR |pern 1y % | PETN ADIL POLE TBT 2R C Nel> 35437 _POLE TBT D2R N<1> oy P 2 o
7597 T 7975 - ) | - ).
. 1UF NO_TEST=TRUE ot 8 % ﬁﬁgi_mw 0. 1UF 5 - PCIE_RST_1_N 13 - GPIO 10
NO_TEST=TRUE - 6 - PCIE_RST_2_N 14 - PB_LSTX
D e POLE TBL R2D € Pe2z CB%O;_‘U:: I’W—rmm PCl E TBT_R2D P<2> ABLS | perp 2 C F | peTP 2| ADI3 _PCI E TBT_D2R C P<2> C3%4;.1UF1: e S B Bl 2R P2 e 7 - PCIE_RST_3_N 15 - PB_LSRX D
<+ > POLE_TBT_R2D C N<2> C3605 1 e POLE TBT R2D N<2> A0 fpery 2 w pemN ot 22 PO E TBT D2R C N<2> | C3645 1|2 PG E_TBT D2R N<2> o
0. 1UF NO_TEST=TRUE G NO_TEST=TRUE 0. 1UF ° -
NO_TEST=TRUE NO_TEST=TRUE
07— PCLE TBT R2D C P<3> C3600(13U; PCLE TBT R2D P3> A8 | perp 3 ol pere o ADL7 _POIE TBT D2R G Ped> C3604(13U; POLE TBT 2R P<3> oy /015
PCIE_TBT R2D C N<3> C3607 1 ;2 PCLE TBT R2D N<3> AB19 fpery g [PeTn sl AP PCIE TBT D2R G N<3> & (3647 1 PCI E_TBT D2R N<3>
e 0. 1UF I-mv—rmzﬁ NO_TEST=TRUE - '—| I—rn%—rm:ﬁmi—@ e
. NO_TEST=TRUE 0. 1UF
som— 1Bl _PCIE RESET L RS4PERST N RSENSE|__U20 TBT_RSENSE
! TBT_PWR P 32
NO_STUFF 5 s w3 3 mE PR TR ReiAs| 0 TBT RBIAS IR3655
C3610L , _TP_TBT_MONDCD AD23 | \onpoo - 10132
0. 1 E amMT , _TP_TBT_NONDCL AC24 | vonpet NG——x NC g,éow
R36 5t S — ] 2201 -
R3690! 1R3691 C:36190 R3692* 1R3693 8501 F TBT_MONOBSP W8 | vonoBs_P
3 3KJ b3 3K géﬁ@ 3. 3K > < & TBT_MONOBSN 28 | vonoes_ N . ot used 11 host g
% & Epv 2 1/ 21 ow - DEBUG For moni tor ng ol ock YR B
1/2 Bow Ry CRI Tl CAL Eé g v @) W (PG e _RsT_o_Np N TP_TBT _PCl E RESETO_L ,
zg"\fvz zzlél I 4 OM T_TABLE 2012 - B BT THERM P THERMDA N Y|poERST 1 NoTL TP TBT PCIE RESET1 L ,
= Y5 TP_TBT _PClE_RESET2_L
B « TBT_SPI _MOSI R4 | e o w | PCiE RST 2 N5 Y3 ,
o so sems slo 113690 02 tm s uza . TBT_SP| _M SO P | ee po |B S 9 lpoERST 3 TE TBT PAE RESETS L .
J\ps2 > XG . TBT _SPI_CS L A | EE cs NI w6 =TBT CLKREO L
(IBT SPL_ QK c . TBT SPI_CLK W ee qk | PCI E_CLKREQ 0D _| oD =PP3V3_TBTLC RTR 35 34 35
(TBT sl cs 1) 1 s+ ;
EN LG TBT_EN _LC PWR s
TBTROM WP L 3 v 2 m—JTAG TBT TDI V1| gy k LLC oo R3698
2 mm—JTAG TBT TVB AB3 | Tve & 21 PCIE CLK100M TBT_P AN
C TBIROM HALD L—Iquacr ~ p—JTAG TBT T 26 | rex g ReroL100-1 N 2021 PG E_CLKI0OM TET N o 17 o C
N 2 com_JTAG TBT_TDO R | 10 u REFCLKC100IN. <am’ 2201 R3695
N4
o e o e TESTEN o % XTAL 25 I N_AA24 5, SYSOLK CLK25M TBT R 1,808 2 SYSOLK CLK25M TBT 26 v
—PWR_GOD |5 S XTAL_25_out|_AB23 TP _TBT_XTAL250UT ; 1 X/WD“' vides 3.3V to 1.8V @
1 1 JR—
1 R3625 R3629 105 DP_TBTSNKO_M._P<3>  El4 | ppgreo 3 p ™ aLK Ut AM  TBT TMJ CLK_OUT 201
= u ZE/?} %/ﬂzow 2055 _DP_TBTSNKO_M._N<3> D13 | ppsNkO_3_ N T™MU_CLK_INL_Y3 TBT _TMJ CLK I N s =PP3V3 TBTLC RTR
NO STUFF
201, 2201 70 22 _DP_TBTSNKO_M._P<2> E16 | ppsnko_2_P
522 _DP_TBTSNKO_M__N<2> D15 | ppsnko 2 N | ™ opsrcs_p| A4 TP DP TBISRC M._CP<3>, R3697 R36991 'R3696 R3680"
B15 CN<.
03 _DP_TBTSNKO M._P<1> E18 | ppsnko_ 1 P E DPSRC_3_N TP _DP _TBTSRC M. 3z ‘éow 1/2 750w 1/ 28
= 792 _DP_TBTSNKO_ M. N<1> D17 | ppsnko_1_N DPSRC 2 p | _Al2 TP_DP_TBTSRC M._CP<2>, 2201 201, 2201 201,
3 CN<.
105 _DP_TBTSNKO_M._P<0> _ E20 |ppsnko o P |% o ° pPSRC_2 NI B TE_DP TBTSRC M. 22, o 55 _TBT_DDC XBAR EN L
1055 _DP_TBTSNKO M._N<O> D19 | ppsnko o N | > g oPsrc 1 p| A0 TP _DP_TBTSRC M__CP<1>, = = = w2 _TBT_GOPSX_BI DI R =
B11
70 22 _DP_TBTSNKO_AUXCH P A6 | ppSaKo_AUX_P < I DPSRC_1_N TP_DP_TBTSRC M._CN<1>,
S0 AC Coupl i ng 10 22 _DP_TBTSNKO_AUXCH N B5 | ppsiKko_AUX_N _ B| oesecop| %8 TP DP TBISRC M._CP<0>, Rflssl for CYA;
6 o S| opsrc o N| B9 TP_DP_TBTSRC M._CN<O>, allons separalion 1
o DP_TBTSNKO_M._C P<0> C3620 1|2 DP_TBTSNK P<0> 4 1o > & DP_TETSNKO_HPD DPSNKO_HPD_| of GPIO2/GPIOY R3681
D _—_—|o (1)UF I&gzg ot SNKO_M._P<0> — wn ?| opsrc aux P|_ 2 TP DP_TBTSRC AUXCH CP, it necessary. o
s oy DP_TBTSNKO_M._C N<0> C3621 1|2 DP_TBTSNKO_M._N<O> ., R3630* © DB TBTSNCL M. P<3>  E6|opswa 3 p = pPSRC AUX N[ D3 TP DP TBTSRC AUXCH CN, Stuff one of R3861/2. oow
N e ook . DP TBTSNKL M__N<3> DPSNKL_3_N @) oPSRC.HPD 00| V2 DP_TBTSRC_HPD 2
102 _DP_TBTSNK1_M__P<2> E8 | ppsnKi 2 P — TBT_GPIO 9
DP_TBTSNKO M._C P<i> C3622 1|2 DP_TBTSNKO_M._P<1> 285, = o7 7 -

oo 0. 10F | 787 X%, = s DP_TBISNKL_M._Ne> OPSNCLZN o 2raes YL TBT_GORSX_BIDIR a - R3632° = IELCPIO 14 Np STUFF
oo om—DP_TBTSNKO_ M._C N<1> C3623 112 DP TBTSNKO M._N<1> . 1 00 DP_TBTSNKI M. P<l>  E10 | ppgner 1 p E (Force Pwy GPIO3[ V2 TBT PWR EN o= 5% R3683'| |'R3682
B 0. 1UF | I 32% &&¥%a1 = 1002 _DP_TBTSNKI M. N<1> D9 | ppsnKi_1_N GPI 0.4/ WAKE_N_op|_J4 =TBT WAKE L oD «© u iﬁv 10K 10K B

AA2 9
o [y DP_TBTSNKO_M._C P<2> C3624 1|2 _ _DP_TBISNKO_M._P<2> ., 105 DP_TBTSNKI_M__P<0> _ E12 | ppgua o p  |% erasiaopug evenr 2o TBT QL O-FLG EVENT 8 z v2BWS S Hoow
ot IBE %ar s DP_TBTSNKI M._N<O> Dl |ppsuc o N (3 o e T A® =I5C TBTRTR SCL <D 22| 2
o DP_TBTSNK( N<2> 12 DP > e _ ) SCL_ a =
T SHKO_M._C 0. 1UF I%%Tcs’ prcomy TBTSHKQ M. _R<2>- o 102 DP_TBTSNKL_AUXCH P A | ppsaia AUX P GPlOB/ENCOPR OO P2 (TAT ENaQPwR L) @ — TBT PAR REQ L »
i : 79 23 _DP_TBTSNK1 AUXCH N B3 | pPSNK1_AUX_N GPI 0 9/ ok2aesx_opr | M TBT _GPIO 9 3 TBT_EN O PWR L
DP_TBTSNKO_M._C P<3> C3626 1|2 DP_TBTSNKO_M._P<3> ., 1014 T3 TBT GPIO 14 = s
- DP_TBTSNK1 HPD T5 | ppsnia_HPD - - .
0. LUF 11 ER Cibar P @lo1s| V5 TBT DDC XBAR ENL  prmyics We Verify logic level! e
s my—DP_TBTSNKO_M._C N<3> C3627 1|2 DP_TBTSNKO_M._N<3> .,
0. 1UF | I 388 &8da1 AN, TBT_A R2D_C P<0> @4 | pa_cico_TX_PIDP_SRC 0_P| [PB clce_Tx PrDP_sRc 0P| R4 TBT B R2D C P<0> oo 7 o 7
3628 76 69 7 TBT A R2D C N<O> E24 | pA 1 00_TX_N/ DP_SRC 0_N PB Clc2_TX_ NDP_SRC O_N_N24  TBT B R2D C N<O> ooy 7 7o e
1 2
76 0, DP_TBTSNKO AUXCH C P AT 7 1|J:’ TBTSNKO AUXCH P 45 4 — TBT A D2R P<0> @2 | pa o o RX_P ) I PB_ Ol 2 Rx_P|_R22 TBT B D2R P<0> am o
1+ saryDP_TBTSNKO_AUXCH C N C3629 12 DP_TBTSNKO_AUXCH N . 7 w0 o7 ry—1B1_A D2R N<0> E22 |pA 0o RX N E E e oo rx N 22 TBT B D2R N<O> am e
0. 1UF Il x5R 1 60 TBT_A CONFI G1L_BUF KL | pA_CONFI GL/ G ©_0_LSEO PB_CONFI G1/ Gl O 2_Lsed _P1 TBT B CONFI G1L_BUF oo 0 6033 _IBT. rem—
o0 TBT A CONFI &2 RC G4 | PA_CONFI G2/ G O 0_LSCE PB_CONFI G2/ 1 O 2_LSce| B TBT_B_CONFI G2_RC am 7033 BT
SNK1 AC Coupl i o - TBT
upling 35 33
76 69 7 TBT_A R2D C P<1> L24 | pa clo1_Tx PIDP_SRC 2P| [PB.acs_Tx ProP Src 2 pl V84  TBT B R2D C P<1> TBT
o DP_TBTSNK1 P<0> 1]]2 DP_TBTSNK1 P<0> ., 1 o _Cl G8_TX_P/DP_SRC 2 | 77070 53
0 @———'S M _C P<0 C3%.3(1)UF I % Zey-- S M._P<0> s 7007 @—1IBT A R2D C N<1> J24 | pA Ol OL_TX_N/ DP_SRC_2_N| PB_ CIO8_TX NDP_SRC2 N Y24 TBT B R2D C N<1> @my 70 76
7o my—DP_TBTSNKL M._C N<0> C3631 112 DP_TBTSNK1_M._N<O> ;4 7 00 7 my—TBT_A D2R P<1> L22 | pp g0l RX_P . © PB Ol _RX Pl V22 TBT B D2R P<1> amr o
0. 1UF 11388 &tdas 7 0 7 my—TBT_A D2R N<1> 322 | pa_cio1_RX_N '§ '§ P ClcB Rx M P2 TBT B DPR N<1> am o
7o my--DP_TBTSNK1L_ M._C P<1> C3632 1]]2 DP_TBTSNK1 _M._P<1> ., 5 TBT_A LSTX N2 | pp LSTX/ O O_1_LSEO PB_LSTX Ol O 3_LSEQ_L6 TBT B LSTX oo o
LUF 11388 SBltay o mm—IBL_A_LSRX 38 | PA_LSRX/ C1 O_1_LSCE PB LSRN G O3 Lscel @ TBT B LSRX am e
7o my—DP_TBTSNK1 M._C N<1> C3633 1|2 DP_TBTSNK1 M._N<1> ;4 - ]
0. 1UF 1T 388 &tdas 000 qy—DP_TBTPA M._C P<1>  Al6 |pp ppspe 1 p wn PBDPSRC 1 Pl A20  DP TBTPB M. C P<l> oo L
Al o DPTBISNG M _C P<2> C3634 12 DP_TBTSNKL M. P<2> . DP_TBTPA M__C N<1>  BL7 | pa ppspo 1 N PB_DPSRC 1 N B21__DP TBTPB M__C N<1> oo o ve - A
0. 1UF I T58% &fdar DP_TBTPA M._C P<3>  Al8 | pp ppspc 3_p PB DPSRC 3Pl A22 DP TBTPB M. C P<3>  rym o | TS E SESENU=RETEA
100 DP_TBTSNK1I M._C N<2> C3635 1|2 DP_TBTSNK1 M. N<2> . DP_TBTPA M._C N<3> B19 | pp_pPSRC 3 N PB DPSRC 3 N_B23 _ DP TBTPB M._C N<3> 1076
@———|0 1UF | 8% 25%, - > ot — —>- oD Thunderbolt Host (1 of 2)
DP TBTPA AUXCH C P F3 | pA AUX P PB AUX P|_DL DP TBTPB AUXCH C P o T
2 \_AUX_| _AUX_| CED 0 )
0 DP_TBTSNK1 1UF DP TBTSNK1 P<3> 4 DP TBTPA AUXCH C N FL | pa_aUX N pB_AUX_N_E2 DP_TBTPB AUXCH C N D d} Appl e I nc <Prelininary Test>
o my—DP_TBTSNKIL M. C N<3> C3637 1 DP TBTSNKL_M._N<3> ;4 DP_TBTPA_HPD HL | pA_DPSRC_HPD PB_DPSRC_HPDL_K3 DP_TBTPB_HPD ame <no_LABEL>
C1UF %z‘z@a NOT ROP ROP : -
0.1 * ws 2 e IBT_A HV_EN i GPI 0_0/ PA_HV_EN/ BYPO GPI 0_1/ PB_HV_EN BYPO|_M TBT_B HV_EN oo = = b I'“S;Ig:mpmmqgﬂ NPIS THEERTY-
TBT A Cl O SEL L2 TBT B Cl O SEL
o DP TBTSNK1 AUXCH C P C:3638 1 2 DP TBTSNK1 AUXCH P o 5 (0T} GPI O_10/ PA_CI O_SEL/ BYP1 GPI O_11/ PB_CI O_SEL/ BYP1 oo © PROPRI ETARY PROPERTY OF APPLE
° 0. 10F I’;gz%—.'—“ 00 3 TBT_A_DP_PWRDN 8 | GPI O 12/ PA DP_PWRDN/ BYP2  GPI O 13/ PB_DP_PWRDN/BYP2| b4 TBT B DP_PWRDN oo = 7o TTﬂ%ﬁfﬁ,ﬁfﬁi%ﬁgﬁmeﬁ ENCE
7 ocgry—DP_TBTSNKI_AUXCH C N C3639 1|2 DP_TBTSNK1_AUXCH N ;5 ! NOT TO REPRODUCE OR OOPY | T
° 0. 1UF XSRQ- 1 = For unused port, pull CONFIGL, CONFI G, LSRX, HPD and CIO SEL low (10k). Al other port signals can be NC ':i/ /’f[ ;?GirE\s/EﬁésS;szDBU SHIT IN WHOLE CR PART 33 O: 80
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s =PP1VO5_TBTLC RTR

272? MW (Single Port)

250 mW (Dual Port)

D EDP 1000 mA

[

8
~
[y
N

~

<o

o
NGSSS
O
'y
o

3 5

=PP1V0O5_TBTClI O RTR,

SYNC DATE=11/14/ 201
— —

CRI TI CAL
???? MW (Single Port)
310 | yecipo_on OM T_TABLE veetpo |Ki1 2700 mw (Dual Port)
J12 | vocipo_on U3600 veerpo | KIS FoP 3000 ™
J14 | yocipo_on CACTUSRI DGEAC  yoopp | L10 C37401 C37411 C3742 C37431 C37441 C3745: 1C3705
6| vectro v (svp TR ) voeiro [ L1 T. oté;;_ T oté;; LT, 0Lé°/ LT, oLég - Tlopp T otég L L ouF
78 | vecipo_oN voctpo | M X5R: %R)\/I/) X5R: i X5R: : N2 X5R: %RI\VII)Z X5R: Fa\wfz X5R: %RI\VII)Z 2 'é\ﬁst
K7 | voc1po oN veeLpo |_MI5 56Ty Ba6TY Ba6TY Ba6TY 56T Ba6TY 02~ 1
T15 | vociPo_oN vecipo [ NLO
U4 | yecipo_oN vecipo | N4 i
V7 | vocipo_oN vecipo | P11 7
V8 | vocipo_oN VCC1PO :&2
gg VCC1PO_PE 8 xgizg =
VCC1PO_PE 11
Gl4 | veeipo_PE VECLPO s
Gl6 | vecipo_Pe > VOCIPO |
G18 | vecipo_PE VECLPO o =PP3V3_TBTLC RTR, 2
Eig VCCLPO_PE VECLPO | 222 MW (Single Port)
VCC1PO_PE 250 nW (Dual Port)
’;";2 VCC1PO_PE xgz :ZZ ’ EDP 240 mA
Tro | VCCLPO_PE veesps | T7 C37701 C37711| C37721 C37731 C3774 JiC3760
VOCLPO_PE 1.0UF - 1. oyf - T.oyf - T.0UF - 1. 0uF QUF
V15 | vecipo_PE vocsps_ciof L18 T T T T T %é\a
V19 | vecipo_pe vecspe_ciof M8 KSR 6T 2 KSR 6T 2 KSR 6T 2 KSR 6T 2 KSR 6T —F Foo 1R
xi VCCLPO_PE vocsps_a o] _Ri8
VCC1PO_PE vocsP3. P :1; i
i VCC1PO_DPAUX xgz?g His
VCC1P0_DPAUX vocaps op ML
ADL | yss VCC3P3_DPAUX | H7
K13 | yss
K9 | vss
L12 | yss —=PP3V3 $4 TBT ;1 s
L16 | yss vocsps_poc | K7 P 10 m
L8 | yss
M3 | yss vsspE | €22 C37901
M7 | yss vsspE |24 1.0 F;:
M | vss vsspE | A X5R. V2
NIZ | \ss vespE |06 0201 1
NI6 | yss vsspe |8 i
N8 | yss vsspe | D21 -
P13 | vss vsspe | D23
P17 | vss vsspe |_E4
P9 | vss vsspe | _F11
R12 | yss vsspe | _F13
RI6 | yss vsspe | _F15
RB | vss vsspe | _F17
T13 | yss vespE |_F19
T17 | yss vespE |_F2L
19 |vss vsspe | _F23
U2 | yss a) vsspe |_F5
U16 | yss vsspe |_F7
B | yss 6 vsspe | _F9
V9 | vss vsspe | _&20
vsspe | _H21
A2 | ysspeE vsspe | _H23
A24 | ysspe vsspe | _J18
AALA | ysSpPE vsspE | _J20
AA20 | ysspE vsspe | K21
AA22 | \sspE vsspe | _K23
AR8 | vsspE vsspe | _L20
ABL | \sspE vsspe [ ML
ABL7 | ysspE vsspe | _Me3
AB7 | vsspPe vsspe [ _N20
ACLO | ysspe vsspe | P21
ACL2 | ysspe vsspe | _P23
ACL4 | ysspe vsspe | _R20
ACL6 | ysspe vsspe |_T21
ACL8 | ysspe vsspe |_T23
AC20 | ysspe vsspe | _UL8
AC22 | ysspe vsspe |_V13
A | yssPE vsspE | V17
A6 | vsspE vsspe |_V21
ACB | yssPE vsspE |_V23
Bl | ysspe vsspe | Y11
B7 | vsspe vsspe |_Y13
C10 | vsspe vsspE |_Y15
C12 | ysspe vsspe |_Y17
Cl4 | ysspe vsspe |_Y19
CI6 | ysspe vsspE [ Y21 | TS E
ci8 v23
S0 &iﬁi &iﬁi % Thunderbol t Host (2 of 2)

d} Appl e I nc.
®

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

THE POSESSOR AGREES TO THE FOLLOW NG

<Prelininary Test>

<no_LABEL>

|

N

1
v

TO MAINTAI N THI' S DOCUMENT | N CONFI DENCE

NOT TO REPRODUCE OR COPY I T

NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
ALL RI GHTS RESERVED
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8 7 6 5 4 3 2 1

S| 8409DB:
T oA Vs -30v Thunder bol t 15V Boost Regul at or
. Vgs(max): +/ -12V
Page Notes gg%TOY vas(th): -1.av TRTBST.Y
Rds(on): 46nChm @4. 5V Vgs L

Power aliases required by this page . =PPVI.N_SW TBTBST SIEPITs P S . 38!—%%.55A

=PPVI N SW TBTBST (8 13V Boost Input)

R (15 toost Output) 8-13V Input /HPNP\G N_Sw TBTBST o 1YYY )2 . TBIBST BOOST __

=PP3V3 TBT PIVATBTFET (3 3V FET Input) Ghanges required s fo[ 1A~ NERESR-W BFFES: 35 TBTBS Y TBTBS I HLP M NNECR-W DIH=0. 25" mm

—prava TeTLG FET (3 3V FET Qutput) for 2s. TBTBST: Y TBTBST: Y 121 el age not speci e here Ei=ys ST SNSL

“PPaVS S0 TETRURCTL R3880' |1 3880 T TBTBST: Y : D
D =PP1VO5 TBT PLVOSTBTFET (1 05V FET Input) 470K ¢ _| }UF R3891' TBTBST: Y ) 2

=PP1V05 TBTLC FET (1 05V FET Qutput) N£1§S _; 2%2’ - SO00K 0 0 N olo|olalo R3889* CRI TI CAL

% N AN g .

Signal aliases required by this page 4 402 R N — 12 & TBTBST: Y =PP15V_TBT_REG ,
—teT akmEQ L TBTBST PWREN DIV L b5, = CRI Tl CAL o I?I338854(?XF = o a7y
S TBTBST: ¥ <Ry TRTBST EN WLO 25 ey vio TB;BSSSIE)Y snsa| 6 TBTBST_SNS2 3 PYRDIS Nox Curront ~ 242

BOM opti ons provided by this page R338380:1K sns2|_3 Freq = 500KHz

LT3957 XVB895
TBTBST Y Stuffs 15V boost circuitry 1g TBTBST I l\n—vm 28 | NTVCC Q:N M
Ve, 2 5L | e vemcisns 1 2 m
1 TBTBST_VSNS
TBTBST PWREN L e TBTBST_VC 30 vc > TBTBST: Y
TBTBST: Y TBTBST: Y TBTBST: VY| TBTBST: Y| TBTBST: VY| TBTBST: YTBérngngYl A NC TBTBST: Y R3895!
93805 {218 93805 28 C3890 |t C3891 |t C3892 |t TBTBST RT 33 |t 35 13888 137K
SSMBNSTEEAPE | (- SSMBNSTEEAPE | Zfr== ZgF—— Zglr— = ‘ = =8 EL |
. H Wk Rk B TETEST 53 2o e e | i Chaos | |esas7 [PE5RSS [ Canon
2[6* S5l s[c" st 2 Fex 31 TBTBST ':TBBXTBST 1= g.o/YUF £ g.o/wp 4 g.o/YUF 4 g /UF
TBTBST: Y . ] svne ~1 == - f— o
TBTBST: Y NO STUFF 2 XBR. CERM 2 XBR CERM |2 X }{caw g CERM
L e 4 R3896* 0%03 0863 0863 0
TBT A HV EN = = 7R33%%2 1 C3893 Rgg.gm " 3822 At %2’0889 15. 8K TBTBST: |
3 33 [T [£54 f— 0.0/0033UF 9% f— O 33UF SG\D an p— 1% C3896 TBTBST: Y
35 33 TBT B HV_EN %}El\é\l 2 8 M:-lggv %:E X5R RN NEIREIEIS 2 &, M:-bgv 0%+ 1 C38991
™ 5402 EW' 402, EQM < ||| B IRIEIEIE EW' 402, %SV:‘ 010015::
<R2> D _TBTBST SGND <Rb> POLY- TANT 2 g g{z
WLO(falling) = 1.22 * (RL + R2) / R2 Mﬁ;h@EWBﬂ:ﬁS 35" CASE- D3 2
WLQ(rising) = WLQfalling) + (2uA * R1) 33UF- 0. 060HM
C WLO = 4.55V (falling), 4.95 (rising) ?DDi z:?;t:zatciage Vout = 1.6V * (1 + Ra / Rb) C
no XW necessary. —
Supervi sor & CLKREQ# |sol ati on
- =PB3V3_SO0_TBTEVRCTL TBTBST: Y
' 6D 888 TBTBST: Y
C38001 —=PP3V3 TBTLC RTR ¢ 555 E VB N3 7 FEAPE 1R3888 R3%50
0.1LF —— SOToes 330K ws _TBT_A HV_EN 2 L TBT A HV_EN RC o -
18y CRI TI CAL |1 | VVWN
XSR GhEM 2 - 1R0308K07 ST %MSW 1/20W
8a3 - 1I1?03|<840 U3V§DOO Ileow 7S T G2 Mx Vgs: 10V 6 C3850 1| NO STUFF
SSM3K15FV TBTBST_SHDN DI V = .
T S Yhow SLGAAPO16V 221 _ L . "Ba¥5h o
SOD- VESM HF| F 6 TDEN onee] =PP1V0O5_TBTLC, = 1%‘883-; Y , TBTBST: Y 1N444|§IHLP- 7 X5R- §E01 I
D K A
» o> TBT_EN LG % 5] o 0. 330K — %,%?%FEAPE N =
o % oW 357563 DFNLOO6 =
o @ IBT_EN LC I SO 2t
p— —TBT RESET L TBT PCl E RESET L oo 5 415 ds
Platform (PCle) Reset DLY = 60 ns +/ 20% _
olen = SMC DELAYED T 39 40 6
— =TBT CLKREQ L 33 =
w7 o TBT_CLKREQ L 8Joyr GJ N7 = BT OLKREQ TSOL L pan| v en R3%60 T B EN RO
Pull ups provided by SB page NO STUFF TRV = - 55 1BT_B 2 AXANL oo ©
R3816! o W
n o
%% B C3865 1| NO STUFF
12 " . TUEF
2§>14V2 TBT "POC' Power-up Reset 586 . gééw
B = Intel investigating whether RCis sufficient. 1N444|§IHLP- 7 201 B
K A
TBT EN LC 1SO._R wws =PP3V3 S4 TBT ~ =
3.3V TBT "LC' Switch DFN1006
u3810
TPS22924 =PP3V3 TBTLC FET. ~| CRITI CAL Pull -up: R3610
s _=PP3V3 SO P3V3TRTFET 2 AL ax Gurrent = 2A (850 VoD —=PP3V3 SO0 PCH GPl O 17 16 19 20 25
B2 )V| N vcu1( B1 2 Isense U383 QRESET* CG TBT PWR ON POC RST L oD
RSgll CRI TI CAL U3810 o TPS3808 P y | 1I1?03OE|3(30
TBTPOCR: 3 OCRS
—2 A\ == o Part TPs22924C B T TR T P B825 0 0w
3810 15w an B SSVBNS7FEAPE w2
R3810" 12\g§ —_— i 1 C3'§11 g Type Load Swi tch 1 Cg%%%UF C3813(|2 1 3 T sorses | L, 2201
6 : r TPS3808G25
104 o35 * 2 é&é" o 183 nonm v 2 g%g\,, %g’z Vt o= 2,33V +- 2% ST | TBT SWRESET L amux -
w zﬁw NO STUFF |? §& @2 5v 24 netm v % Dol ay = 27, 3me - =
201, 1 C3825
= —— 330PF
= S 18
. 555
R3812 1.05V TBT "CIO' Switch
2 1 BT_EN_LC Rd —=PP1VOS_SO_PIVOSTBTREG =
VW . =PP3V3 TBTLC RIR B820 PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | ORI TICAL | BOM OPTI ON
1/ 20W
b TPS22920 =PP1V05 TBTCI O FET , 13850811 4 CAP CER 4 7UF 10% 25V X6S 0603 £3895, C3897, C3898, C389A ORI TI CAL TBTBST: Y
'R3820 2 csP Al
Max Current = 4A (850
100K B2 B1
5%20W > ]VI N VCUT[ o
P1VO5TBTSO PGOCD o 1
A — 2 CRI TI CAL —— 1A
TBT EN IO PWR | 2oy | TS E = 22
a\D
Thunder bolt Power Support
s ok L oo 820
SSMEN37FEAPE 0 <Prelininary Test>
SOTS63 ﬁ 2 5'3%? Part TPS22920 d}@ Appl e I nc. n L ABEL>
2fe¥s < [ Type Load Switch NOTI CE OF PROPRI ETARY PROPERTY: —
= R(on) 8 nthm Typ TN NECRMAT! L%%A&QERPEERE N IS THE
@1.05v 11.5 nChm Max THE POSESSOR AGREES TO THE FCLLCMII\G
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
5 T TBT EN CIO PWR L = 11 NOT TO REPRODUCE OR COPY | T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED 35 O: 80

8 7 6 5 4 3 2 1
WWW.AlISaler.Com




7 6 4 3 2

%£7T68LE PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
bR eA433™ 11750002 4 RES, OOHM 0201 L44{70, L4471, L4473, Lp474
1YY Y L2 PCl E_AP_R2D PI _P 1 ﬁ% 2 1UE PClE AP R2D C P@7 o 3V S3 WLAN FET
0. 6NH#/ - 0. LNH- 0. 85A 10%1 | verr- cermoe
| NOSTLEF TUFE
11 §4370 L CAATL
T2 4 % == Qo UF DEBUG CURRENT SENSE RD135 connects to PP3V3_W.AN F U4450 Max Qurrent = 2A (859
7520 7 PCl E_AP_R2D P 335, CERM 2 g . CERM TPS22924
PGl E AP R2D N 0201 o s s _=PP3V3_S3 W_ANT a2 N ar AL PP3V3 WAN R 4
75 36 7 2 VNV W
. 247t 1 Al RPORT T oA RN waso D
1(YYY L2 & POE AP RRDPI N 111209 1UF PCUE AP RRDC N miuris o m—PM W.AN_EN e |on
0. 6NH+/ - 0. INH- 0. 85A 10% ) e o — oD e
1 . k5] Type Load Switch
L &p&;%FF OM T_TABLE NOSTUFF piace rearesason 26 2 sam .. PP3V3 S3RS4 BT F L4415 0 v
1 MN LINE WDTH=0 5 mm 2 1 = R(on) 18 3 nohm Typ
g 1UF _C‘fl‘b7F3 VAL FRERETE0 2 ™ (1 cpanr PP3V3 S4 BT, e e o,
2 B ?83/’ o o1k FERR 120- GHV 1. 5A
X5k CERM 2 18¥ ceru 105 0402 LF
8361 ga ol B oo o o 1
BTPWR: S3
L42B/‘I 3T—TABLE = = L4416
. ) , . pelElAe perle B > (YYY . =PP3v3 S3 BT, PP3V3 S3RS4 BT F .
0) /- 0. 1NH 0. 85A NOSTUEF FERR- 120- OHM 1. 5A BT 4 BT WAKE L )
Jic4 M JiC4475 ___USB BT CONN P S 10 ’ —
UF UF o oo
—P gg;(:EN@TUFF —|; gg;CE e USB BT N_N NOSTUFF BTPWR SCD- VESM HE |23
PCIE AP 2R PI_P . CERM ;. CERM ! 1
T = AF DR L E g | 030 0320 R4417 R4418
PCIE_AP_D2R PI_N - (4474 * 15K 0 . ,'i
1 bow v 288 . RI O PONER CONNECTOR
) LYY Y L2 = PCIE AP D2R N gy 1 s 01 200, < SN ORI TI CAL
0, /- 0. 1NH 0. 85A NOSTUEF 1 lv+ M5 J4400
Jimz?'?%“ o201 L CA4TT —— 2l 4410 ML = 504050- 0691
UE OM T_TABLE UF M RT- SM
o ResTURF - o B Pl 3USB102ZLE 0
2 {8 2 48 RAA16 SB1022LE| |
§5k; cerv K3k, ceRv 15K CRITICAL T
50w 1o
I 2201 10 |seL |8 210
C 90- QForn o o +=PPJV5_SO_RDRVR 2 C
DLPL{S BTPVR S4 @ ,=PP5V S4 RI O alo
=PP3V3 S3 RI O 5
7 7 qomPCLE_CLK100M AP_CONN P 1 YYY L2 PClE CLKI0OM AP_P am i R4411 ) s o
j— PM SLP_S4 1 2 BTMUX_SEL w0 10 3 - PP3V3_W AN_F slo
550 7 o PCLE_CLK100M AP_CONN_N (Y YY s _PClE CLK100M AP_N amr v 156w NOSTUFF SI GNAL_MODEL=MO_MJX 20
PLACE NEAR=14410 42 2 54MM 1 C4416 1
0. 01 F;:: R4420 PLACE NEAR=J4440 1 2 54MM
SEL QUTPUT \Pz 1 0 2 GND_VO D=TRUE PLACE NEAR=J14440 2 2 54MM
| Y NN 1 CA4493 1 CA490 |1 CA491 |1 CA492 | o, g.0862
Rl O FLEX CONNECTOR e e =T TR = RF i
H USB_BT 1 % ; % ; g ’ g i
CRI TI CAL = L 4420 —F BEiEM |2 BETM | B35 |7 3 R
DF4OCG3J 4049.835 0. av NOSTUEE 15P|2: GO_VO D=TRUE PLACE NEAR=J4%40 1 2 54MM T PLACE NEAR=J4440 4 2 54MM
. 0- - 0. 1
F- ST- SM ij =
72 O 71 %5(7 USB3_EXTB RX N eym, 710 7
20.
o6 30 27 10 7 PM SLP_S3_L 2[5 o]t USB3_EXTB_RX_RC N GAD VO D=TRUE USB3_EXTB RX_P. B
oo D PM SLP_S4_L 410 ol USB3 EXTB RX RCP ___anvanrer 421 o va otre =
7 o e SaaL S0 ot ~yses e Tx ¢ NCA402 0. 1UF 4y - USB3_ EXTB TX Nerg o - NOSTUFF| 1775
74 26 7, USB EXTB_N 02 %9 - I 100/%3{_@&3%4401 0. 1UF . GDVOD=TRE !}JA)
D> 510 017 LYSB3 EXTB TX C P G\D_VO D=TRUE : 1: 2USB3_EXTB_TX_P 10 7« ﬁ% oo =PP3V3_S4 SMC
— 100/%3{_ ca-%m 20
- =1 2C_HDM RDRV_SCL F'g §'T5 HDM |G CLK C N amron GNDVA DETRUE R46123 G\p_val DETRUE - SPPSVE S0 HOM
42@"—”\' =1 2C_HDM RDRV_SDA w0 o HDM |G CLK C P am o s E— JiF8f4“§A8L”“3° 5 4mm
B 2 . SDCONN_STATE_CHANGE_RI O 20| 5 oo ui?w 13 . B
o/ HOM G DDC CLK 22| Ja1 HDM | G DATA C N<2> : 2 g%’ Iféol}(so
et HDM | G DDC DATA ig o0 ig HDM |G DATA C PEE> am s Bk CERM oo
DY &T 7ALVCIGOGF ¢ = 2401
17 7 I PCl E_CLK100M ENET_P ECH Il [P HDM I G DATA C N<l> o 2 HDM _HPD L ey 0«0
% D PCl E_CLK100M ENET_N EZN el IET! HDM | G DATA C PERRVO TR 0, o @ HOM _HPD (4430 _
- —1 2C X29THVBNS SCL 73 il [EE] GND_VO D=TRUE _ ) o1 HPD sink H gh: 2.0V-5.3V
AZE =1 2C_X29THVENS SDA 365 o135 HDM | G DATA C P<0> » . Supervi sor & CLKFREG # |sol ati on ST HPD sink Low 0.0V-0.8V
zsmm =ENET RESET L 38 37 HDM | G DATA C . L
7 3 7 my— PCLE_CLK100OM AP _CONN P 20 88 39 O va o=TROE <0 Delay = 130 ms +/- 20% 5
s 56 7 my— POl E_CL K100M_AP_CONN_N 425 Sl HDM _HPD L oD 7 % w0 1
44 _g g_ 43 PP3V3_WAN F; 5 4 00 =PP3V3_S3_W.AN, 5 e =
—
7 D> PCl E WAKE L 48 | P a7 PCl E ENET D2R P o . . ORI TI CAL APN: 31150302
s AP CLKREO O L 50 | 5 ol 40 PCl E_ENET_D2R N oo 7 s |§6|-04}-(53 2;"2‘}(54 VDD 1C4440
@I‘F_,N‘ AP_RESET CONN_L 52| 5 o5t % o w4440 et
70 38 5 1CED USB BT CONN P 54 53 PCIE ENET RRD C P Tar s 16 16w = %t
USB BT CONN N 56 [0 OTss PCIE ENET R2D C N < 2402 ,402 SLGAAPO41V 2 Loy,
7 ICED =5 1° O =7 am s P3V3W.AN_VMN TOFN 402
103 7 oo} W FI _EVENT_L E%%ﬁ PCl E AP_R2D N am s e
w7 cop— ENET_CLKREQ L 64| 3 5les PCl E_AP_R2D P am e
. SD PWR EN 66| 5 o8 s 7 o AP_RESET_CONN L < A AP RESET L
s =PP3V3 S4 RI O 68 [ o 67 PCIE AP_D2R Pl _P oo 7 w0 7 hl <
A t 7010 olee PCIE AP D2R PI_N oD 7 s EN 6 AP_PWR _EN A
PLACE NEAR=J4410 33 2 54MM 19 24 66
1 C44U]F50 AP CLKREG OLL Ay 53 _ouls AP CLKREO [ 97 SYNC TASTERCVASTER SYNC_DATE=NVASTER
74 73 3 7 D - (o)
37 O ) = R O CONNECTORS
836 M 11R(§104|1(55 d T
1 i%"ls}év d} Appl e | nc. <re||nary Test >
4 6s1058 = 402" 1 S <no_LABEL>
516S105 = NOTI CE OF PROPRI ETARY PROPERTY: —
*NOTE: This connector is shielded 70P Hirose Receptacl e. L FHEPRN AN PROPERIY GF-APRLE | N, © THE

— Tﬁg:PCBESSCR 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

2

Note: This receptacle mates with the plug with APN 998-4708.
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40 39 7 [T

D2R Passi ve DeEnphasi s
VALUE: 0.0 DB

74 377 _SATA SSDRHDD D2R P

7457 SATA SSDRHDD R2D N 4

74 377 SATA_SSDRHDD R2D P

2 aw.vab TRE

Lo f ple S L .

NOSTUFF

C4521 1|2 covome
15 NCGITIUFISZESV g

PLACE NEAR=UL800 AML 5MV
G\D VO D=TRUE

2 C4518 SATA HDD D2R P oo 7
10%16V X7R- RM 4
2 CAS517  saTA HDD D2R N oD 7 i

PLACE NEAR=UL800 AVB 5MV
G\D VO D=TRUE

2 SATA HDD ReD RC NCA5221 2 L SATA HDD R2D C N v

R2D Passi ve DeEnphasi s

CA4524 1|2 cowome .. SATA HDD R2D RC P CA525 1 |2 avwome
S5925VNPX 1 0. OTUF 10%16V X7/R-

717 74

SATA HDD R2D C P
RM 04

VALUE: 0.0 DB

: PP3V3 SO _SSD FLT
. omm

516S1035 (recpt

CRI TI CAL

J4500
DF40CGL. 5- 48DS- 0. 4V
F- ST- SM
49 750
O

O O
O O
O O
O O
O O
O O
O O

18

19 20 @o.vao TRE

. 2mm

PLACE_NEAR=J4500. 9: 3nrm

VCLTAGE:%. 3V

CRI TI CAL

CRI TI CAL

L4500
FERR- 70- OHM 4A

I SNS_SSD P

PLACE_NEAR=L4500. 1: 2MM

2 1 =PP3V3_S0_SSD ,

' C4518 & C4517 Placenent Note:
"It is critical that these two should be near
' to U1800 pin AML and AMB.

oo 43 78

I SNS SSD N

SATA SSDRHDD D2R P

7 37 74

21 00 22 ao.vao TRE

+4

SATA_SSDRHDD_D2R_N

7 37 74

O O

O O
TIX L 25 oo 26

40 39 7 (OOT}

1
OBl RX L 27| 5 128

O O

&

35 36 aovao TRE

SATA SSDRHDD R2D P ; 5 44

37 00 38 ao.vao TRE

1 8 4

SATA SSDRHDD R2D N ; 37 74

O O
O O
O O
O O
O O
O O

51~ 52
N\

SATA GUMSTI CK2 CONNECTOR

=PP5V_S0_HDD ,

puiace TR 15562 30: 3

: 04/15u];50 : C4/15UJFE 1
Pljiézcw I%&%

CE_NEAR=L4510. 1: 2MV PLACE_NEAR=L4510. 2: 2MM

oo « 78

SYNC_DATE=MASTEH N\

ISYNC MASTER=NMASTER
TTILE

SSDY HDD Connect or s

BTG NOVEET s |
d} Appl e I nc <Prelininary Test> C
® <no_L ABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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 37 O: 80
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USB Port Power Switch
Left USB Port A
. =PP5V_S3 LTUSB
CRI TI CAL
o539 35 27 107 _PM SLP S4_L U4600 CRI Tl CAL
TPS2557 L4605
R4690" = FERR- 120- OHM 3A CRI TI CAL
5. 1K 2lino  ouryl® PP5V S3 LTUSB A I LIM f 1 2 _PP5V S3 LTUSB A F
M:_lﬁ%% L 3lina a7 @!&Eﬁ%sw BTFES: 35™hin 0603 /&E‘@%_EWBJrﬁ& 3 514- 0835
402, 2 o USB EXTA OC L 8JrauT 1LIMS5_USB ILIM 46051 - J4600
an A 0. 1UF USB3. 0- LEFT- D1
USB PVR EN 4w - T 3 CRI4TéL L Rt
e | RA8Q1 W o = o
D _EAD 120% 3 ORI TI CAL = e 2, USB3 ATX CP 2l i
CRITI CAL gtzgé(c)Ai_ 4691 4 e i 6OE 1 2 USB_EXTA_MUXED_N 1 4 2 ;USB3_EXTA TX_C N3 | soare
C4692 1 4696 | o - - g 1UF 10, — Ry sToo®
0. 47U —-220UF- 35MM-"— ST T, W USB ILIMR 6,385 1+ USB_EXTA MUXED P 2 (VY Y L2 2 2USB LT1 N oo
1he7 & 2 X NO_TEST=TRUE] &5 . USB_LT1_P & oo
0482 cABE T L oaw
R4600* Ao da : USB3 EXTA RX A P 8| orn.
22. 1K 7 USB3 EXTA RX H N__ 9
1o 2929 OSSRX-
1/ ig/%v 6 VBUS 10 OGND
2
C F”““ o
12 o
D4 13
CURRENT LIMT (R4600): 2.19A M N/ 2.76A MAX = RG.ANS(%%Z 14 8
1 SLP1210N6 15
= CRITT CAC 612
o
17
. =PP3V42_G3H SMCUSBMUX SI GVAL_MODEL=MOIO_MX R4620 1o
SMC_DEBUG_YES 0 G\D_VOI D=TRUE E DY
SMC_DEBUG_YES RA650 1 2 = 1o
C46501 10K '™ 2o
0.1UF 9 % 0
: %0/:: v %}E‘é’ 1 22| 5
2 2 23
w0 » (> SMC._DEBUGPRT. B 5 | vl 1 2 Cf56P2FO QND_VOI D=TRUE o
20 3 M) SMC DEBUGPRT_TX_L 4 U4650 Y2 1|2
UsB A PI 3USBLO2ZLE L
7419 EX 7 o+ LY
” m@@ USE EXTAN 5 CRI TI CAL %Eu
ISMC_DEBUG_YES NOSTUFF =
e+ Bdoer " seL| 10 SMZ_DEBUGPRT_EN L s 7010 7 o USB3_EXTA RX_N
GN\D SEL=0 Choose SMC
J SEL=1 Choose USB 7419 7 (OO} USB3 EXTA RX P
NOSTUFF
NO_XNET_CONNECTI ON=
= - - ! TRUE O]4:56P%1 GND_VO D=TRUE
SMC_DEBUG_NO ,| CRITILCAL 1712
R4651 D4620 1
B 1,0 5 NO_XNET_CONNECTI ON=TRUE ESDOP2RF- 02LS %,
TSSLP-2-1 ,%‘E’V
Mfl/éw SMC_DEBUG_NO 1| GND_VO D=TRUE 2 o
ho5™ R4652 - RU D4621 CRITI CAL R4921 G\D_VOI D=TRUE
N %TESSSPQ_@??F- 02LS 1A 2
'\%V 158w
MZE) '\év 1 GND_VO D=TRUE 2’\6:1
USB/ SMC Debug Mux
GND_VO D=TRUE
7010 7 rmy—USB3_EXTA TX_N C4610 0. 1UF 4 >
Al 10%16Y 9201
7 10 rmy—USB3_EXTA_TX_P C4611 0. 1UF 4 5
1 "109a6v 0201
X5R- CERM
GND_VO D=TRUE
5 CRI TI CAL 5 CRI TI CAL ISYNC VASTER=J5_AMD SYNC DATE=08/ 24/ 2011
D461 D4
% DL 015 % DO 0215 USB 3. 0 CONNECTORS
TSSLP-2-1 TSSLP-2-1 DA NG NOVBER
[ G\D_VO D=TRUE [ G\o_VO D=TRUE d} Appl e | nc. <re| i nary Test>
S <no_LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
e THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
l I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
— Il NOT TO REPRODUCE OR COPY I T
= 11l NOT TO REVI OR PL S
IV AL mars mesenen R RPRTETTTR8 OF 80
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NOTE: Unused pins have "SMC Pxx" Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.

nanes.

u4900
LMAFSXAH5BB
75 a1 17 7, LPC AD<0> B13 || popADO (1 8% ANO| B2 g SMC_ADCO am o
75 4117 7®I—PCAD<1>—“L13 LPCOADL Al mlL‘% a0
75 41 17 7®I—PCAD<2>—“£ LPooAD2 OM T_TABLE A NDZL‘%@ a0
75 41 17 7®I—PCAD<3>—“ﬂ LPCOAD3 Al I\D3L‘¢@ 40
75 25 7 LPC CLK33M SMC - 12| PoOCLK Al No4|_B3 - SMC_ADCA am «©
75 a1 17 7 LPC FRAME L wp— D12l PCOFRANE* AINOS| A3 g SMC_ADC5 am «©
2 rmy—SMC_LRESET L p—— CL3)L POORESET* ANoB| B4 g SMC_ADC6 am
a1 17 7@%(_@_“& LPCOSERI RQ Al NO7|_ A4 - SMC_ADC7 T “0
w17 (oM PM CLKRUN L (D) gm——CLI§L PCOCLKRUN Al Nog|_BS - SMC_ADC8 am o
a2 18 7 ry—PC_PVRDWN L - 135 PCOPD AINOO| AS g SMC_ADC9 am
20 @om—SMC_RUNTI ME_SCI_ L &—15LPCosal Al N10|_B6 eiccmsucceom SMC ADCIO  amyw
2 @ SMC WAKE SCI L - B12 |pks Al N11| A6 @ic R sTack e SMC ADC11 am «
Al MZG_‘%@ 40
7y SVMBUS SMC 0 SO SCL () g EL0li200SCL ANGL 2 o 000 SMCADCI3 =~ ama
77 42@MM{.®_“L3I 2COSDA Al N14| BL SMC_ADC14 a0
a2 @y SMBUS SMC 1 SO SCL (D) g Mli2cisa Al NLS| B2 SMC_ADC15 w0
a2 Egry—SMBUS SMC 1 SO SDA (D) e N2li2cisDA Al NL6|_ &2 SMC_ADC16 0
77 a2 7@MLCD_“_WI 2C2scL AlNL7|_GL SMC_ADC17 a0
72 @ SMBUS SMC 2 S3_SDA (D) gy MBI2C2SDA AlNzg| HL SMC ADC18 w0
oy SMBUS SMC 3 SCL =00 () ey LBli2aasa Al NL9| H2 SMC_ADC19 0
7oy SMBUS SMC 3 SDA 0 (D) gy "8li2c3sDA AIN20L B7  guceonsuocamen SMC ADC20 g
wog>—SMBUS SMC 4 ASE_SCL wccmacecos gy NI 2C4SCL Al N21| A7 1 0
AOMALWME_“_WI 2CASDA Al mZBs_‘LEmmE}M@ a0
a2 7@ML(D_“_MI 2C5SCL Al I\Q3AB_‘MM@M@ a0
a2 7 SMBUS _SMC 5_G3_SDA N3 || 2c5SDA
O S (D .| K2 CPU PROCHOT_L .
5 Q) SMC _FAN O_CTL =11 [PVB/ FANOPWD co+ KL SMC_VCCI O CPU DI V2 =
a6 SMC FAN O TACH - =13 [PM7/ FANOTACHO cl-| L2 SMC S5 PWRGD VI N o
15 T} SMC FAN 1_CTL ; Cl11 |pKe/ FANOPWML pcs/ c1+ L1 | _DESCRI PTOR OVERRI DE L b5 ao,
w» CD>—SMC_FAN_1_TACH 22 |PK7/ FANOTACHL  T3CCP1/ PJ5/ C2-| G5 CPU _CATERR L u
. _TP_SMC MPMb_LED PWR S |pN2/ FANOPWER T3CCPO/ PI4/ C2+| D5 CPU THRMIRI P_3V3 w0
, TP_SMC_MPMB_LED CHG DL g/ FANOTAGH? e —
— oW VIPIVD LEL o wrmstackromn  gge  ——
SSI 0CLK/ PA2| M2 PM EN 40 66
18 SMC_SYS_KBDLED L11 |png/ FANOPWAB SSI OFSS/ PA3|_MB PM_DSW PWRGD 1
o qom—SMC T25_EN L o—"12 PN/ FANOTACHS SSI ORX/ PA4l L4 SMC_DELAYED PWRGD 55 10 s
a0 SYS_TDM ONEW RE NLL |ones/ FANOPWH ssioTpas| NL__ g  SMC PROCHOT a0
56, SYS ONEW RE ML IpN7/ FANOTACHA
0 T HI SI DE | SENSE_OC N J4 |PH2/ FANOPWG ULRX/ Bo|_F11 SMC_DEBUGPRT_RX L 38 40
owogm—SMC ODD DETECT g  J2 |PH3/ FANOTACHS u1Tx PB1f E11 SMC DEBUGPRT TX L a8 40
ToccPo/PEEl F4 g  SMC SYS LED iy«
w@>CPUPECL R~~~ e @IPFOORX TOCCPL/ PB7| 3 gy SMC GEX THROTTLE L~y 0
0 ) SMC PECI L &= 6 |PECI 0TX
h SSI 1R/ PFO| M g o eom suacaeSPl SMC M SO a0
w0 Bl L_BUTT L ML3 |PPo/ | RQL16 SSIITX PRI N g o eomsacaeSPI _SMC MOSI om0
0 y—SMC_DP_HPD L - 12 IPP1/ 1 RQLLT SSI1CLK/ PF2| L10 i con i aaeSPI  SMC CLK oD
o —SMC_PVE_S4 WAKE L -0 lPP2/ 1 RQLLB ssi1Fss/ PR3l K10 g o ecn crac acSPlL_SMC_CS_L oo ©
o >—SMC_PME_S4_DARK_L - 12 |PP3/ 1 RQLLY PFA| LS g S5_PWRGD am
waoomoMS S4 WAKESRCEN o  J13ippa/IRQI20 PF5| K9 ge  PM PCH SYS PWROK e 26 66
LS |PP5/ | RQL21
e e v e N PP 1 RL22 WrocoRo pedl K7 SMC DEBUGPRT EN L .
o0 rmy—SMC L1 D - K6 |pp7/ 1 RQL23 WIOCCPL/ PGBl L7 g  SMC GEX OVERTEMP  amao
«w @om—ENET_ASF_GPI O (D) gm D4 |pqo/ | RQL24 Wr20cPo/ PHO| K3 ALL_SYS_PWRGD 20 66
4 20 rmy—SMB_| NT_L - E4 |pQ1/ | RQL25 wizccPL/PHIL KA g 0000 SMC THRMIRIP om0
56 40 @M&b.._ﬁmy | RQL26
w0 G3_PONERON L - N5 |pQs/ | RQ127 WI3CCPo/ PHA| I3 PM PWRBTN L 18 24
o6 36 27 18 7 PM SLP_S3 L - P/ 1 RQL28 wiaccP/PHs| H g 00 PMSYSRST L~ rnvieaes
66 38 36 27 18 7 PM SLP S4 L - K5 lpqs/ | RQ129 Wr4CcPo/ PHe|_H3 MEM EVENT L a0
o 18 PM SLP S5 L - |Pos/ 1 RQL30 W4CCPL/ PHTL & g ~ SMC ADAPTER EN  qomy e 40 6
w07 SMC_ONCFFE L - 0 |Pa7ii R131
> e T1cCPo/ PI0|_C2 ooB1 RX_L 7 e a0
07 y—SMC RX L -3 JURX TicoPy/ PRI B g 0 SMO OOBL TX L mmyvrsra
a0 7 @om—SMC TX L " |uoTX T20CP0/ PI2| A9 R RX_OUT_RC s
T2CCP1/ PJ3Q_‘MWQM@ 40
74 9@%“& USBODM
740 B P E12 |usBoDP WrsCccP1/ PvB|_HLO BATL L 40 66

NOTE: SMS Interrupt can be active high or |ow,
If SMB interrupt is not used, pull up to SMCrail.

rename net accordingly.

L4901
s =PP3V3_S5_SMC 30-OM 1. 7A
R 1 2 PP3V3 S5 SMC VDDA
0402 R ™00l
C49102 1 1 C49U(F)=3 1 04%9:4 1 C49U(F)=5 1 C49LJCF VOLTAGESS. 3V g TUE
4 | L= 4 4 1 — Za%
st.glié’T 2 ggglw T 3&@ T 3&@ 2 gc}w f1o02 U4900 > 2%,
BeG5™Y Mow LMIFSXAH5BB
BGA
= J‘ SMC RESET 5201 GL0 (o2 c1o SMC_TCK
= 7 a1 40 7 RST% K/ T 0
Ji o0 7 == e ————0 ™ IOM T_TA & T ALO SMC TNBLAZ
10 36 7¢gry— W FI_EVEN] Bll |pka/ RTCOLK ~ Swoy Tog ALL SMC_TDO; .o
KE_NI3{waker ToI | B1O SMC TDI ;4
> TEST= Ng
o> SMC_CLK32K M0 hesp e
= NC_SMC_XOSC1 N1O fxosc1
NOTEST=TRUE | N—
10 _SMC_EXTAL G12 |osco
o _SMC_XTAL Gl3 |osc1 VREFA+| D2 PP3V3_S5, AVREF SMC ; 40
VREFA- L DL XWL900
K12 |veaT bl\/ M
8042 43 a0 | 3 GND SMC S$ 2 1
E; G\‘DA( E3—I PLACE NEAR=U4900 Al 4
E8 Al
E9 [
F10 | | voD D9
37 E5
39 =) 149201 4921
—/—0.01 1UF
J10 5 T i(g?z S 0%,
an |12 535 8
o o o . . PP1V2 S5 SMC \VDDE! J5
i g il C
1 Clng 0|2 C4F911 1 C4F91 04/19U1 04/19U]F54 1 04/19U]F55 1 }QU]FEG 1 04/19UJF5 AGEST. 2V K13 | | vDDC J11
— — D6 K11
o A — g o IF—— Qg 9
T T T TR R T TR
202 202 202 202 202 4062 202 =

L

ISYNC NMASTER=D1 _SENSORS

SYNC DATE:O%/ 20/ 2012

SMC

3,

Appl e I nc.

TN

<Prelininary Test>

<no_LABEL>

| ETARY Pl

Y_OF AP

Tﬁg:PCBESSCR 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

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

" " : . _ENET_ASF_GPI — ENET_ASF_GPI
SMC Reset "Button", Supervisor & AVREF Supply « ENETASE GRLO = e B e
.+ _SMC_SYS_LED — NCSNC SYS LED SMC12 PECI SUPPORT
=PP3V3,S5_SMC = TWRRE_BASE=TRUE NG TEST=TRUE
’ » _MEM EVENT_L — "NC_NVEM EVENT T
— NAKE_| ESI:_TRUEWRLE
IR5000 » _SMC_ODD DETECT — NC_SMC_ODD DETECT =PPVCCI O SO_SMC ; 4
100K — MARE_BASE=TRUE _NO_TEST=TRUE CRITI CAL
o« _=CHGR_ACOK = SMC_BC ACOK w105 20 1 R_RX_OUT_RC — NC IR RX OUT_RC
2 H 250w = NAKE_BASE= = WARE_BASE=TRUE _NO_TEST=TRUE 5030
% NN KLhE W oreeo Y61 . _HI SI DE_| SENSE_OC — NG H SLDE | SENSE_aC » SMC GEX_THROTTLE L — NC SMC_GEX THROTTLE L SSMBKISAVEVAPE s
yZBw LN Rk W o e S = BASESTROE NG TESTSTRUE = WRRE_BASESTRUE — NO TEST=TRUE eon | F
Pzt . _SMC_ADCO __SMC_CPU VSENSE w10 _SMC_GEX_OVERTEMP = NG SMC_GEX OVERTEMP .o K
=R R e = RREBASESTRE— G TEeET
Mac Mni: 5V 5% _=PPVI N S5 SMCVREF SMC_ADCL — SMC CPU | SENSE o » _SMC T25 EN L = NS ENL —
i = WMARE_BASE=TRUE — =
D Mobiles: 3.42v SMC_ADC2 — NC SMC_GPU HI_I SENSE . 5 _SMC _GFX_OVERTEMP — NC SMC_GEX_OVERTEMP ., s
— NMAKE_BASESTRUE _NO TEST=TRUE — NARE_BASESTRUE NO TEST‘TRLE
- o . _SMC_ADC3 __SMC DCIN VSENSE w » _SYS_TDM ONEW RE — NC SYS_TDM mh%/\rT RE
— MAKE_BASE=TRCOE — NAKE_BASESTRUE ~  NO TEST=TI
w0 GND_SME AVSS L " so10 SMC ADCA — SMCDOIN ISENSE .,
= WAKE BASE=TRUE
VREF SMC_ADCS SMC_PBUS VSENSE 72 o 5 1 EryCPU PROCHOT L
- 3.3V-VDET-3.0 T
- SMC TPAD RST_L SVRL* (1ruSN0O03048  RESET* SMC_ADCE __SMC_SSD | SENSE - CRITICAL
. =-WAKE BASESTROE
a1 40 30 7 (rmy—SMC_ONCEE_L Igwrer ary PP3V3 S5 AVREF SMC ;.  _SMC_ADC7 —_SMC_BMON_| SENSE . s|o, 9
s =-WAKE BASE=TRUE
OSNI:A:T MANUAL_RST_L 4 joeLay  CRITI CAL reraur VRESR WS 1 .. _SMC_ADCS — S\CGPU ML ISENSE .. ﬂ VBN15AFE
R5001 5001 : a1 S NOSTUEF » SMC_ADCO — SMC OTHER HI | SENSE ., N
1 1 = =
Oonl ow ki.;_: Cf’ﬂf%__ A1 C%}OU%G » _SMC_ADC10 —_SMC_MEM | SENSE - s 7§ w CPU PECI R1 2 CPU PEC s
-T— T — . ADC10 AND ADC11 ARE RED ™ ARATC oN "ACK BOARD R( x H j 0 re—
i’é ><5R Gxté 2 g  CERM » _SMC_ADC11 — SMC VOO ISENSE SR T TS e ST L SV B < To SMc 156w From To CPUPCH
SI LK_PART=SMC_RST CEBYb5: 0201 = = = L ‘
= GND_SMC_AVSS o SMG 2 =R R e« o g PM THRMIRI P L R
PLACE_S| DE=BOTTOM = 39 40 43 44 80 - SMC ADC13 _ | = E . CRI TI CAL
MRL* and MR2* nmust both be |ow to cause manual reset. Ny PIHe0- 1 mm s _SMC_ADC14 — C U VSENSE 0 32‘ 05
Used on nobiles to support SMC reset via keyboard. — -] = o I\/BN15AFE
NOTE: Internal pull-ups are to VIN, not V+. w0 s _=PPVCCI O SO _SMC o SML 5 = -1 k = [FANEL_LSENSE « +—| L
Debu Power " Buttons" 0 _SMC_ADC16 = SNE: L(:DB= KLT_VSENSE 4 " 3 SI\ ’C12 SPI SUPPOQ-I_
g 3 _SMC ADC17 —_SMC LCDBKLT | SENSE 7S T s SER ES RESI STCRS ARE NO STUFFED UNTI L THE TOPCLOGY OF 2 SPI MASTERS IS VERI FI ED
= RREBRSERTRE e —
1 7 -_|
"0 0 RS09 » SMC_ADC18 —_SNC_AXG | SENSE w L SMC_THRMIRI P50 4o R5021
C frow » -SNCADCLY =15 96 CPU Fpas | sense o > SPL_SMC_M SO LAAA2 SPl_MB M SO o o o0
2201 % _SMC_ADC20 = NG SV T25 | SENSE R5022 LY PR TEARDSIO 2 T
= WRKE_BASE=TRUE RO TEST=TRUE
»SMC VOO O CPUDIV2 | . SMC_ADC21 = NG EME G CORE | SERSE Pl ! . % PL_MB MCSI
= = 2 it 5o
IR5096 0 _SMC_ADC22 —_ SMC X29 | SENSE 0 1/5A)W R5023 PLACE NEAR=UGI00 5 1MV
= WAKE BASEZTROE =
o w _SMC_ADC23 —_ SNC TBT | SENSE am % m—SPI_SMC QLK 4 2 ol MB QLK om w2 o
b1 » SMBUS SMC 4 ASE SCL — NG SNBUS SMC 4 ASE SCL R5024 1/2%,_(13w
SMC Crystal Gircuit L = SMBUS SMC 4 ASF SDA — NG SNBUS SNC 4 ASE SDA » o SPL_SMC CS L 1 N 2 e SPLMB CS L s
» _BDV_BKL_PWM —_NC BDV_BKL PWM_ /
R5 ° ——ms—wxse—mUENo—sTTRue R5058 1201 _ws _=PP3V3_S5_SMC _
N @ SVE XTAL R w0 _SMC_PME_S4_DARK,L SDCONN_STATE_CHANGE SMC - =5 PM THRMIRI P B L 19-3K,  pM THRMIRI P L e w0250 _=PP3V3 S4 SMC
= SMC 1XAR — =TBT WAKE L Y
58w CRI TI CAL = 32 1, 1§\£v =
é@—f Y5010 OM T_TABLE 10 3 o CPU_THRMIRI P_3V3 02 w27 SMC OOB1 RX_L R5067 100K 1 2
SM 3230 B R5Q12 w0 o7 SMC_OOBL_TX_L 5068 100K 1 /\"2 SR 2 [ 7OT
12. 000MHz- SOPPM 10PF . PM CLK32K SUSCLK_R1.%2% 2 SMC CLK32K . w0 » SMC_PVE_S4 DARK L RB069 100K o 5% 1720W W[ 20T
0 _SMC EXTAL 1MLs3 Emm/vy\/ oD ° ¢ 5070 10K NN AS—5% 170w W 201
o 156w 47 a0 39 7 _SMC_ONOFF_L 0 1,\/\/\/2 i
ngy ngpf »» _G3_PONERON L 5072 10K 1 2 Z ﬁm z; ;gi
15010 "NI€ 105011 CRITICAL a0 SMo LLD ROU/1 100K, yane o T o
| 15pF L 15pF 058 a7 SMC TX L o073 10K LAANZ
_5%% Tz MEBTI0TIE 1 war SME RXL U7 100K 1 \nN 2 o oot
568100 568100 HDM HPD ESD PROTECTI ON BFRL006- 5 . SMC_DEBUGPRT TX L _Rb075 10K | N\, 5% T720W W7ot
2 2 2s _SMC_DEBUGPRT_RX_L Ro076 100K LAANZ 5% I720W M- 20T
’ s 307 _SMC_ TMS R5077 10K LAAAZ 5% 1720W WF 201
J_ R5057 L w37 SMC_TDO RE078 10K 1 \\n2 o 720w VF—20T
B = HDM _HPD L 1K SMC_DP_HPD L = w1 30+ _SNC_TDI 50/9 10K 1 5 5% TTZ0W WF 20T
7 D> 1W\/2 TRRE BASESTROE 122D *° w07 _SMC TCK 5080 10K LAAAZ 5% 1720W M- 201
SMC USB CLOCK REQUI RE THESE CRYSTAL VALUES: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 MZ 15w —PP3V3 S4 SMC .~ SMC BIL BUTTON L D081 10K 1 5% I7Z0W W 20T
6 e Sz s s 10 35 _SMC_BC_ACOK 28:5 100K 1 yya72 5% U200 T 20
WRGD I 100K i
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON 1R5082 » SMe S5_P N 9T 1ok . i
100K SMS_I NT_L NOSTUFE 1’\/\/\/2 ? i
19750486 1 XTJAL, 12MHZ, 30PPM 10PF, 3. 2X2. 5X0. 7MM 90C Y5010 CRI TI CAL 84 SI\/C \/\AKE SQJRCES 50% 40 39 _CPU_THRMTRI P 3V3 2094 100K LAANZ bg" 1720w 201
20w 5 25 _SPl_DESCRI PTOR OVERRIDE L _NosTUFE RO095 10K 1 5 5% 1T/20W MF 201
2 1 o S'\/C ROVBwT W\/ 5% 17 20W  NF 20T
Hal | Effect pads - oD =PSOC_WAKE_L | SMC PMVE S4 L 5y 1R5088
T - BASES 1K
- D =BT_WAKE L L | o
w5 SMC_ THRMIRI P [2297 R5086 10K LAAA 2oy 0w —F—zoT _
ADAI R5085 10K 2
APN: 998-4692 _ppavur s3 HALL . e 2 22 SN ADAPTER EN = WA s 1rzow—w—zor
OM T_TABLE s SMC S4 WAKESRC ENR5090 100K 1app2 @ =
HALL- EFFEC‘:]TS-gsMg\?soa-NLs- D1 w0 3 3= _SMC_DELAYED Pmeaggggé 1825 A2t zow—w—2oT
o 3 _SMC_PM G2_EN LAAN 2
>— —X 5% 1720W ™ 201
oo ol Eane R5050 BATLOWM: | SOLATI ON
2 oolr o IsMc LID R LAANZ— SMC LI Dag ao s 1
j 00 g 51/§°¥V JiCSOSO .=PP3V3 S5 SMCBATLOW =PP3V3_SUS SMC, w2 7 _PP3V3_WAN F
NCx—0 O1—XNC 40 0. 001UF &R%BZAOL s0ss7 WEI_EVENT L R5089 10K LAANZ 5% 17 20W MF 20T |
A z %'ZCERM R5040! SSMVBK15AVFVAPE .
1000|(/n VESM ISYNC MASTER=D1 SENSORS SYNC DATE:O%/ 20/ 201
— 1/ 2 hal
A - 201, Internal 20K pul |l -up on PM BATLOWL in PCH SIVC SUppOr t
o 50y SMC_BATLOW L TRl 9 PM BATLONL gy w0 d} Appl e Inc. el imoary Tests
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON LT o Zno LABEL>
607-9320 1 S$UBASSY, PCBA HALL EFFECT, J4 J5050 CRI Tl CAL R5041 NOTI CE OF PROPRI ETARY PROPERTY: —
1 2 ng:' I\IérO}'\RYM Lch\lpgg\Tf&AIC)l:\lEngEREl N IS THE
639-3261 (J4 Hall effect board) reports to 607-9320 5% NOSTUFEE RO AR R AR L 1S EEPES | NG na
M:ltg\’év | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
40 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED
40 OF 80

WWW . AlISaler.Com




8

75 25 7,

75 39 17 7,

75 39 17 7

75 39 17 7

75 39 17 7

a7

20 7

257

40 39 7

40 39 7

B 86066AE 68 |

LPC+SPI Connect or
LPCPLUS_CONN: YES
L
o103 35900, av
M ST- SM
=PP3V3_S5_LPCPLUS 31~ 32
P5V_SO_LPCPLUS ~
ool2 g | SPL_ALT M SO am -
LPC CLK33M LPAPLUS g 315514 g | LPC FRAME L G 7 1w 7
LPC AD<0> =t 0 0l% qup | SPIROV USE M B G
-—— -
LPC AD<2> > gg 0 PM CLKRUN L oo 7 18 %0
LPC AD<1> PET Do FFRP SPI_ALT CLK am
LPC AD<3> - 13| § o124 - SPI_ALT CS L am -
SPI_ALT_MOSI %0 0° gup | LPC SERIRQ G 7w
LPCPLUS_GPI O 008 g | LPC PWRDWN L am 7 o 25 5
LPCPLUS RESET |L - 50120 o T SvCTD oo 7 50 w0
SMC_TDO - 2002 o [ SMCTX oo 7 50 w0
TP_SMC TRST L - 230024 5 | SMCRESET L oo 7 5 w0 51
TP_SMC MD1 50026 . | SMC ROVBOOT oo 7 0
SMC TX L - 27 28 o | SMC RX L 730 0
9% * T swc v oD
o o - oD 7 >0
33 C 34
998- 4235

SPI_ALT M SO, .,

SPI _ALT_MOSI ; a

SPI_ALT CLK ;.
SPI_ALT CS L ;a
LPCPLUS_R: YES LPCPLUS_R: YES
1R5128 |'R5127 |'R5126 |'R5125 . iesseson 1o s
204 403 403 403 PLAGE NEAR-J5100 12_bmm
%‘isw %‘isw 26w %‘isw PIAGE NEAR-32100 11°5mn
CUF CUF CUF CUF
2402 2402 2402 2402
LPCPLUS_R: YES LPCPLUS_R: YES
PLACE NEAR=UL800 AV3 5mm R5110 R5120
- SPL_CSO R L 1,\}§\/275$PI cso L LAAA,2__SPI_M.B CS L om0 s
51/§ 510/8 PLACE NEAR=R5125 2 5mm
PLACE NEAR=U1800 BA2 5mm R5111 465!’ R5121 ME&"{V
o SPL_OLK R 1,\}§\/2 s SPI_CLK 1%2 SPI_MB CLK om0
51/§ 51/§ PLACE NEAR=R5126 2 5mm
PLACE NEAR=UL800 AY1 5mm R5112 465!’ R5122 ME&"{V
v > SPL_MOSI_R 1032 2 s SPI_MOS 1 2 SPI_M.B MOSI gm0 w0
1 Sl/gw %/é’l/w PLACE NEAR=R5127 2 5mm
hos" R52]2123 05"

7 17 qop—SPL_M SO 1/\/y\/2 SPl_M.B M SO 0 50
5% PLACE NEAR=U6100 2 Smm
Wi
40.

ISYNC MASTER=D1 _SENSORS

SYNC DATE:O%/ 20/ 201,

LPC+SPI Debug Connect or

|

d} Appl e I nc.
®
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7

5 4

2

2o =PP3V3_S0_SMBUS PCH

PCH SMBus

Poi nt

U1800
( MASTER)

Pant her

" on

R5200*
1K
o5
201,

Connecti ons

sSMC " o"

SMBus

Connecti ons

TBT
u3600
(VRITE: OXXX READ: OXXX)

— =12C TBTRTR SCL 33

7517 7 SMBUS PCH CLK
VAKE_BASE=TRUE

— =12C TBTRTR SDA 33

1517 7 SMBUS _PCH DATA
VARE_BASE=TRUE

VRef DACs

u3300
(Wite: 0x98 Read: 0x99)

a =1 2C VREFDACS_SCL
a =1 2C VREFDACS_SDA

Mar gi n Contr ol

u3301
(Wite: 0x30 Read: 0x31)

a =1 2C PCA9557D SCL
a =1 2C PCA9557D SDA

M KEY

U6751
(WRITE 0X72 READ 0X73)

s« =12C M KEY SCL

s =12C M KEY_ SDA

XDP Connectors

32500 & J2550
( MASTER)

2 =SMBUS_XDP_SCL
2 =SMBUS_XDP_SDA

sSMC " 5"

AUDI O

u6411
(WRITE: 0X34 READ: O0X35)

SMBUS CONNECTI ONS

AUDI O

u6410
(WRI TE: 0X32 READ: 0X33)

AUDI O

U6400
(WRI TE: OXEO READ: OXE1)

AUDI O

U6750
(WRI TE: 0X76 READ: 0X77)

HDM Redri ver
J4410
(WRI TE: OxCC READ: 0xCD)

(on RO

— =12C HDM RDRV_SCL

— =I12C HDM RDRV SDA

36

36

1
SMC 557%(51 GPU Tenp (Ext) SMC Battery Charger
U4900 ggﬁow EMC1414- A: US550 U4900 1SL6258 - U7000
( MASTER) 2201 (Wite: 0x98 Read: 0x99) ( MASTER) (Wite: 0x12 Read: 0x13)
SMB 0 SO CLK SMBUS GPUTHVBNS SCL s SMB 5 CLK =SMBUS CHGR SCL -
SMB_0_S0_DATA SVBUS_GPUTHVBNS _SDA s SMB_5_DATA =SMBUS_CHGR SDA -
J I L
Battery
36955
—Bat tery (See Tabl e)
Battery Manager - (Wite: O0x16 Read: 0x17) __ =SMBUS BATT SCL w
= =SMBUS_BATT_SDA 56
L
SMC " 2" SMBUS CONNECTI ONS
NOTE SMC RMP bus remains powered and may be active in S3 state SI\/C " 3" SI\BUS w\INEC‘I'I O\IS
. =PP3V3_S3_SMBUS_SMC 2_S3
. =PP3V3_S3_SMBUS_SMC 3
1 1
sSMC R52 719 IBE’ 271 Tr ackpad DEBUG_ADC DEBUG_ADC.
1 1
w4900 1/ 208 gé%ow 35800 smc RSE 70K 4RS72K91 DEBUG SENSOR ADC A
( MASTER) 5201 (Wite: 0x90 Read: 0x91) w900 1/‘28\7\‘7 géé%w U000
SMB 2 S3 CLK — =12C TPAD SCL a ( MASTER) 25"1:2 5201 (Wite: 0x10 Read: 0x11)
SMB_2_S3_DATA — =12C TPAD SDA w SMB_3_CLK —1 SVMBUS _SMC 3_SCL =12C _SMC _ADCS_SCL
= —="WRKE BASESTROE — |
1] L SMB_3_DATA —1 SVBUS SIMCLEB SDA —_=12C SMC ADCS_SDA
— NAKE_BASE= —
ALS | L
33502
(Wite O0x72 Read 0x73)
=-_=12C ALS st = PCH "SM.i nk 0" Connecti ons
— =12C ALS SDA a
L a2
SV
U5920
(WRITE: 0X30/ 31 READ. 0X32/33) i
GYRO Pant her Poi nt
0 =12C SMC SMS_SCL = U5940 u1soEoR
- =1 2C SMC SMB SDA _ (WRI TE: OXDO READ: 0XD1) (MASTER)
i =1 2C SMC GYRO SCL « o G DEH 0 CLK

=12C SMC GYRO SDA s

517 SML_PCH O DATA
ROUE

VARE_BASE=T

LED BACKLI GHT
u9700
(WRITE: 0X58 READ: 0X59)

— =12C BKL 1 SCL

sMCc " 1"

» =PP3V3_S0_SMBUS SMC 1 SO

R5260*

sMe A
w4900 1/ 2?[@

( MASTER) 201,

SMB 1 SO CLK —SNBUSSII\ACLLISOSCL
— TVAKE_BASE=

"R5261 |cpu DDR3/ PCH! Al RFLOW TEMP

5
ow
5201

SMBUS CONNECTI ONS

EMC1414- A: U5570
(Wite: 0x98 Read: 0x99)

— =12C CPUTHVENS SCL .

— =12C BKL 1 SDA

71

SMB_1_SO_DATA
Connecti ons 1

PCH "SM.i nk 1"

Pant her Poi nt
u1800
(Wite: 0x88 Read: 0x89)

517 SML_PCH 1 _CLK

— SMBUS SMC 1 SO _SRA

— =12C CPUTHVENS SDA s

X29 TEWP

TMP105: U5523
(WRI TE: 0X92 READ: 0X93)

— =12C X29THVMBNS SCL 5

s SML_PCH 1 DATA

SMLink 1 is slave port to
access PCH & CPU via PECI.

SPHR,IEW

(WRI TE: OXD8 READ: 0XD9)

uU6421
(WRI TE: 0X38 READ: 0X39)

=1 2C SPKRTHVBNS SCL_—

=12C SPKRTHVENS SDA_—

— =12C X29THVENS SDA

SYNC_DATE=MASTEH

I SYNC_NMASTER=MASTER

SMBus Connecti ons

3,

Appl e I nc.

| ETARY Pl

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPR ERT E | NC.

Y_OF APPL
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8

7

6

CPU PCH VCCI O & TBT 1. 05V Load

CRI TI CAL

Gain: 364.9x, EDP: 9 A
Rsense: 0.001 (R5370)

V across Rsense: 9 nmVv
SMC ADC:. 10

DDR 1. 35V S3 (Menory) Current

s =PP3V3_S3_| SNS

G\ND _SMC AVSS

Sense (1 MDC)

Gain: 1x
SMC ADC. 00 PLACE_NEAR=R7510. 2: 5 MV

Gai n: 1x

SMC ADC: 12 PLACE_NEAR=R7550. 2: 5 MV

8

40
NO_XNET_CONNECTI ON=TRUE

CPU Core Vol tage Sense (VC0OC)

PLACE_NEAR=U4900. E2: 5MV

AXG Core Vol tage Sense (VNOO)

b 3 R5329
1515 10 s _=PPVOORE SO CPU 1582 CPUVSENSE IN 1% 23 SMC CPU VSENSE gm0
A PLACE_NEAR=U4900. E2: 5MM
1/]21W 1 G

|

I
OO
23
<°l\.)
c
T

GND_SMC_AVSS

39 40 43 44 80

PLACE_| NWWQUO Cl: s\

1

b3 R533
4. 53I§

1613 108 = SO | 1 AXGVSENSE | N SMC AXG VSENSE oo
1/]2/W PLACE_NEAR=U4900. C1: 5MM

|
[
OO
2
ngamw
c
T

Side Current Sense (IClC)
Gain: 200x, EDP: 20 A
Rsense: 0.001 (R7640)
V across Rsense: 15 nV
SMC ADC: 11
ws _=PP3V3_SO_I SNS
1C5360
D I
V+ 2 %
P536(c)) LOADI SNS: YES R5369
o > CPUVOO 050 €S N s W10 ls |cPuvcao i aur R AA2_¢SMC VOQI O I SENSE gy 0
PLACE_NEAR=R764/ 5 %%
e CPUCOI 080 CS P 4l ReFL “}8‘” 1 C5369
D=5 EARR7640.7: 5V | CE N o N g
LOADI SNS: YES — goéz
GND PLACE_NEAR=U4900. A6: 5MM xi
LOADI SNS: YES o 9201 CADI SNS: YES
PLACE_NEAR=U4900. A6: 5SMM

39 40 43 44 80

PLACE_NEAR=U5370. 8: 3MM
=PPVI N_S3_MEM | SNS R
| = R5371
R5370 13 ISNS 1v35 S3 MEM P 1%&&&'5 74! SNS 1v35 S3 MEMR P
0. 001 1% SMC MEM I SENSE gy o
W [
R5372 1C5379
2 74|§ .022UF
1W\’ 26| I SNS 1V35 S3 MEM R N —2 Oé
) B 8351
1oW R5373
402 Y PLACE NEAR=U4900 B6 5MM
16
2%’2“\9/ GND_SMC_AVSS
NO_XNET_CONNECTI ON=TRUE
SSD Current Sense (1 SDC)
Gain: 649.35x, EDP: 5 A (16.5 W
Rsense: 0.001 (R5370)
V across Rsense: 5 nV
SMC ADC: 06 s _=PP3V3_S3 | SNS
CRI Tl CAL
R5381 OPA§3739
1.54K R5389
7 37 [y SNS_SSD P 1W\' 15! SNS 3V3 SO _SSD R P EDFN es
LN NS ava S0 ssp aur 1 * o SMC SSD_I SENSE o o
6 %
Re%a o e e 1w |1 5389
1.54 201 2UF
B 7 3 L SNS SSD N 1W\I'§ 25| I SNS 3v3 SO SSD R N PLACE KeAR-UIS00 B 1M T, gmé%
X
1/ /W 1R5383 0%01
201 :EIEOM = PLACE NEAR=U4900 B4 5MM
Aew R 4
zﬁfé'z“ y 513rv|82 GND_SMC_AVSS
AN
1%
= 1 }g\év

39 40 43 44 80

CPU Core Load Si de
Gain: 161.7x, EDP: 53 A

Rsense:
V across Rsense:
SMC ADC. 01

19.8 nv

NO_XNET_CONNECTI ON=TRUE

2x of 0.00075 (R7510, R7520),

Current Sense (1 C0C)

Rsum 0. 000375

R5345 s _=PP3V3 SO | MVPI SNS LD NG YES
o o [y CPULMVP_| SNS1 P 442K _I_C534
PLACE_NEAR=R7510. 4: 5MM 196 . YES UF
LQADI SNS: YES L E\?F%\él XNET_CONNECTI on=TRG@ADI SNS: YES W 81,&‘? %@éﬂ
R5346 R5342 of 8345 I 52
o ex o1 [y CPULMVP_ I SNS2 P 1% 2*375 cPUMP IsNs P15 2% ccpump isimre 1], sC70-5 =~ R5349
PLACE_NEAR=R7520. 3: 5MV 10/ <?v 10/. 10@\/ v+ MM\/}/\/Q | SE
LOADI SNS: YES ) XNET_CONNECT| ON=TRUE S Sl S 156w
R5347 R5343 < L |1 C5349
v e CPULMP_ 1 SNS1 N 1% 32K o cpuimvp 1sius N a5 2 ] cou w1 sum R N LOADI SNS: YES ;2_03%
PLACE_NEAR=R7510. 3: 5MV m . LY PLACE_REAREUI900. E1: 51 6381
LOADI SNS: YES 1/gew 1 gow LOADI SNS: YES
é XNET_CONNECT! ON=TRUE 0402 = PLACE_NEAR=U4900. E1: 5MV
LOADI SNS: YES R5341
- | MVP_| SNS2 N A4 42K L 715K, D AV
EI&EDII\IEgR'\:lg75$)E‘IS5M\A 0/2%6 1R5344 10/ 1%?\/ L% %NNECTI CNSZTRLE
0]

39 40 43 44 80

3543255 o =PP3V3_SO_| MV/PI SNS QDI NG S
e cPu P I shsiG P 1k 2K J_C5350
PLACE_NEAR=R7550. 3: 5MV X W 8%?: YES /1
LOADI SNS: YES ConECT! oneTRGPADI SNS: YES g
R5352 8350 ? 55
75 Ry o 5128133
v oy CPULMVR_ I SNS2G 1 AR%S ODU|M/P|SNSGP1W\/'§7QDU|WP|SUVGRP 1, s&76-5 = R5359
PLACE_NEAR=R7560. 3: 5MV 045 % Vi 4 Py MP | 1 3K | SEI
LOADI SNS: YES VRO XNET_CONNECTI ON=TRUE 7 o Sl S 156w
R5357 R5353 %" |1 c5359
A 42 1.5% o 1 L g o2UF
o - CPUMP LSNSIG N 1543 Al'ﬁ 4. CPUL MP | SNSG N 1% 3 | cpu mve 1 sUME R N LOADI SNS: YES ;20%
PLACE NEAR=R7550. 4: 5MV - 1% 1% PLACE_NEAR=U4900. H1: SMM 5361
LOADI SNS: YES VIR XNET_cONNECTI ON=TRUE ML g\é’ LOADI : YES
c - A = PLACE_NEAR=U4900. HL: 5MV
LOADI SNS: YES R5351
78 62 1 715K2 GN\ND SMC AVSS
LOADI SNS: YES 10/ 2W IR5354 9% L%\B‘f %ECXE\!S:TRLE

2 715K

IN
)

0
NO_XNET_CONNECTI ON=TRUE

1 O AR B e

AXG Core Load Side
Gai n: 190.6x, EDP: 46 A

Rsense: 2x of 0.00075 (R7550, R7560),
V across Rsense: 17.25 nV

SMC ADC. 18

NO_XNET_CONNECTI ON=TRUE

Current Sense (1 NOC)

Rsum 0. 000375

3K
A
i B NGB e

IN
O
)

NO_XNET_CONNECTI ON=TRUE

39 40 43 44 80

39 40 43 44 80

PART NUMBER

DESCRI PTI ON

REFERENCE DES CRI Tl CAL

BOM OPTI ON

117S0008 3

RES, ML FLI M 100K, 1/ 16W 0201, SMD, LF

C5349, C5359, C5369

LQOADI SNS: NO

ISYNC MASTER=D1 SENSORS SYNC DATE:O%/ 20/ 201,
Power Sensor: Load Si de ]
O ,
d} Appl e Inc. |<pre|im‘nary Test > IC
S <no_LABEL>

GND_SMC_AVSS

39 40 43 44 80

NOTI CE OF PROPRI ETARY PROPERTY:

THELH V\FCRI\IATI ON_CONTAI NED HERE| N I'sS THE
ARY PROPERTY OF APPI
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CPU Hi gh Si de Current

Gai n: 50x,
Rsense:

V across Rsense:
SMC ADC: 08

OTHER H gh Side Current

EDP: 8.8 A
0.003 (R5410)

Gai n: 100x,
Rsense:
V across Rsens
SMC ADC: 09

. =PPVI N S5 HS OTHER | SNS PLACE_NEAR=U5410. 4: 10MM
R Qﬁ*},&vz 0 1 SNS HS OTHER N
L5

EDP: 17.4 A

0.003 (R5400)

52.2 nv

. _=PP3V3_SO0_HS COWR

e: 26.4 v

Sense (1 COR)

I NG | SNS

HS COVPUTI NG | QUT

Sense (I QOR)

RP5

oo | SNS HS OTHER P 4

Char ger
Charger Gain:
Rsense:
SMC ADC:. 07

(BMON Pr oduction) Current

36X,

PLACE_NEAR=U5410. 5: 10MV
8 =PPVIN S5_HS OTHER | SN$ R

s =PP3V3_S0_HS OTH | SNS
gore
g : i

lIJEle]ig R5419
IN | SCroour |6 | HS OTHER | OUT % 23k
1/ /W

I N+ REF[ 1 4 B oY

a\D PLACE_NEAR=U4900. A5: 5MM |,
CRI Tl CAY

EDP: 6.6 A

0.010 (R7050)

57 rm—CHGR_BVON

PLACE_NEAR=U4900. BS: 5MM |,

PLACE_NEAR=U4900. A4: 5MV

R5429

L 300K

1/ /W
201

DC-In (AMON) Current

Charger Gain:
Rsense:

SMC ADC. 04

20x,
0. 020 (R7020)

EDP: 4.6 A

57 rm—CHGR_AMON

SMC_BMON_| SENSE o ©
1C5429
— /OOPF
2 -

0201CERM

PLACE_NEAR=U4900. Ad: SMV
GND_SMC_AVSS 39 40 43 44 80

Sense (| DOR)

PLACE_NEAR=U4900. B3: 5MM

R5439

145. 3K

1/ /W
201

SMC_DCI N _| SENSE o ©
1C5439
L 2200PF
2 46 FRM

PLACE_NEAR=U4900. B3: 5MM

GN\ND _SMC AVSS

39 40 43 44 80

G\ND SMC AVSS

«=PPBUS SO VSENSE 1 571, 2

SMC _OTHER HI _| SE

PLACE_NEAR=U4900. A5: 5MM

GND_SMC_AVSS

Sense (I PBR)

PLACE_NEAR=U4900. B5: 5MV

SMC CPU HI ISENSE@ a0
1 C54209
> Qo2 F

&35,

39 40 43 44 80

Gain: 0.167x
SMC ADC: 05
CRI TI CAL
480
NT%BlGQCZ
SOT- 963
N- CHANNEL
Enabl es PBUS VSense
di vi der when in SO.
=PBUSVSENS EN 2 (<] =
o Hs
L \Qﬁ
(R
PBUS_SO_VSENSE | N 5 ol 1
.s
4 @
P- CHANNEL
R5481!
100K
XW480 ey
SM b
PLACE_NEAR=R5400. 1: 10 MV PBUSVSENS EN L D| V

a0

39 40 43 44 80

=CHGR ACKK

PBUS Vol t age

Sense & Enabl e (VPOR)

6

PBUSVSENS EN L

3

PBUS_SO0_VSENSE

PLACE_NEAR=U4900. A3: 5MM

DC I n Vol tage Sense & Enabl e (VDOR)

57 40 [T

6

DClI NVSENS_EN L

s > PM SUS_EN

3

R5492"
100K

DCI N_S5_VSENSE

R5488*
27. 4K
%
17160
2b 2| Rthevenin = 4573 chns
SMC_PBUS_VSENSE oo ©
R5489" PLACE_NEAR=U4900. A3: 5MV
1
5. 49K ¢ | 55508
YW T S
ab, 0361
GND _SMC AVSS 39 40 43

PLACE_NEAR=U4900. A3: 5MM

PLACE_NEAR=U4900. F1: 5MV

Gain: 0.167x
SMC ADC: 03
CRI TI CAL
Enabl es DC-I1n VSense
di vi der when AC present. m%gﬁ%gcz
SOT- 963
R5493 N- CHANNEL
1.9, NOSTUFF
1/5’%_/8w [
201 DCI N VSENSE EN 2 |
S
R5494 || N
1,vy\/2 J_
156w =
1
=PPDCI N_S5_VSENSE =
8 = 5 G|
S
. \Qj
P- CHANNEL

PDCI NVSENS EN L DI V

44 80

R5498!
27. 4%5
1A%
M:bezz Rthevenin = 4573 Chis
SMC_DCI N_VSENSE oo ©
R5499! PLACE_NEAR=U4900. F1: 5MV
2okl |1 C5499
62— 200 2UF
ML 2 GV
402, 0201
GND SMC AVSS 39 40 43 44 80

PLACE_NEAR=U4900. F1: 5MV

ISYNC MASTER=D1 _SENSORS SYNC DATE:O%/ 20/ 201,
Power Sensor: Hi gh Side ]
BTG NOVEET

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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3B TP_TBT THERM DP —

Thermal Sensor A: ] ) ] )
PCH Proximty, Left Fin Pipe, R ght Fin Stack
12C Wite: 0x98, |2C Read: 0x99
§é50
s =PP3V3_S0_GPUTHVENS 2 PP3V3 S0 GPUTHI\/EHNS R
iy e |:cs550
402 u
GPU_TDI ODE P 2 g@gﬁa R551E(>)%1 1'1?6??52
Ther mal Di ode: None ° PLACE NEAR=US550 2 5mm 1 %/{:13\% ;“g’lsw
"""""""""""" hl - - LF
' Pl acenent Note C5551 1 U5550 = b5, 5
\
' None. , 0. 0022LEM f— EMC1414- A- Al A
' NO XNET CONNECTI ON=TRUE 50vf T DFN
T, 402 2| pp1 THERM / Al 7 _GPUTHVBNS THM L
» _GPU TDI ODE N PLACE NEAR=US550 3 Smm 3| pna ALERT* |58 GPUTHMBNS ALERT L
s GPUTHVBNS D P 4|pP2/ DN svpATAl_9 =SMBUS GPUTHVBNS SDA 2
3 FR T 5 |ones ops sveLk |10 =SMBUS_GPUTHMBENS _SCL w
1 GND THRM PAD
CRI Tl CAL 503 1 25252 L 11
0. 00 6
DFM%OGG%L:Z NO XNET CONNECTI ON=TRUE Lléa\\ﬁ__ Lo
2 | CRI TI CAL 402 Thermal Sensor: PCH Proxinmity (TPOP)
» GPUTHVENS D N PLACE NEAR=USS50 S 5mm ' Pl acenent Note: ,
i i = ' Pl ace U5550 on top side on top
Thermal Di ode: Left Fin Stack (Tth) Ther mal Di ode: Ri ght Heat Pipe (Th2H) 1 of PCH. !
.............................................. ,
' Pl acenent Note: . ' Pl acement Not e: . e
' Place (6501 on the top side on the corner ' Pl ace @503 under the top side on the corner
rclose to the Left Fin Stack. ! 1close to the Right Fin Stack. !
\ \
L o a o a2 e a2 @ @ @ @ @ @ =@ @ = = = = = = = L o o o o e o a2 @ @ @ @ @ @ = = = = = = = = =
Thermal Sensor B: o )
CPU Proximty, Menory Proximty, Airflow
12C Wite: 0x98, |12C Read: 0x99
R5570
»=PP3V3 SO CPUTHVBNS 1A% 2 PP3V3 SO CPUTHIVENS R
mm
N T s Tross70
DDR3JHVENS D1_P “ 2 %ﬁg\ﬂup%s’l%y 1'1?(?;’ 2
Thermal Di ode: Menory Proximty (TI\/DP) , - A NS0 7 o 1 402 %,{zlg‘% %"mw
----------------------- - - LF
' Pl acenent Note: 1 = b5, 5
' Pl ace @6506 on the bottom side, below the 506 1 0. 0025271__ U55_7Q
A . ' e EMC1414- A- Al A
rrow of Menory device, between 2nd/3rd device. DFNllllJOGG%AIT-Z NO XNET CONNECTI m:'rRché \7’;_ DFN
Ul e o o o o oot 2 | CRI TI CAL oy 2| pp1 THERM / Al 7 _CPUTHMSBNS THM L
s DDR3THVENS D1_N PLACE NEAR=US5570 3 5mm 3| pne ALERT*|, 8 CPUTHVBNS ALERT L
s CPUTHVENS D2_P 4 |pP2/ DN3 svoaTAl_® =1 2C CPUTHVMBNS SDA Ve X
3 PLACE NEAR=US570 4 5mm 5 | oy ops svok |10 =1 2C CPUTHVBNS SCL o -
CRI TI CAL 5 0 4 N GN\D THRM PAD
0. 0022 — 6 11
DFNllllJOGGEMI:': NO XNET CONNECTI ON=TRUE Lléa\\ﬁ__ Lo
2 | CRI TI CAL 402 Thermal Sensor: CPU Proxinmity (TcOP)
s CPUTHVENS D2 N PLACE NEARFUS570 5 Smm J_ ' Pl acenent Note: ,
i i i = ' Place U5570 on top side, on top of
Thermal Di ode: Airflow (TAOP) Thermal Di ode: Airflow (TALP) 1 the CPU. '
.............................................. ,
' Pl acenent Note ) ' Pl acenent Note B e

' Place (6502 on the bottom side, belowleft
runderneath the left fan well in the neck.

Ther ral Sensor: T29 D e

»TBT _THERVD P

'R5520
10K
5%ﬂi'\év
Z%QL
1542 »TBT _THERMD N NOSTUFF
X \'\5 PLACE SI DE=TOP
JT_ SM520 PLACE NEAR=U3600 Bl 2nm

Note: Use GND pin Bl on U3600 for N | eg.

' Place (6504 on the either side,
' near LCD connector and DCI N connector.

ISYNC MASTER=D1 _SENSORS

SYNC DATE:O%/ 20/ 201,

Ther mal

Sensor s

d} Appl e I nc.
®

BTG OV

NOTI CE OF PROPRI ETARY PROPERTY:

THELH V\FCRI\IATI ON_CONTAI NED HERE| N I'sS THE
ARY PROPERTY OF APPI
THE PCBESSCR AGREES TO THE FClLON NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

<Prelimnary Test> IC
| <no_L ABEL>
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39 @_SNC FAN 0 TACH

Left Fan Ri ght Fan
s =PP5V_SO FAN LT s =PP5V_S0 FAN RT
s =PP3V3 SO FAN LT s =PP3V3 SO FAN RT
CRI Tl CAL CRI Tl CAL
J5650 R5660" J5660
FF14A- 5C R11DL- B- 3H 47K FF14A- 5C RL1DL- B- 3H

6F- RT- SM #:1%‘? GF- RT- SM

R5655 Nex=—O R5665 462 , N0

47K 47K
1 2 7 FAN LT TACH 1 e’} SMC FAN 1 TACH 2 7 FAN RT TACH 1

5% 2 O ? 5% 2 O

1/ 16W 3 O 1/ 16W 3 O

Meos” 1o Heot” 10

1 O O

R5651 Nox o NCxElo

s 2
6660 6660
G 2N7002DW X- G NCxL G 2N7002DW X- G Nex—0O)
- SOT 363 A - SOT 363 €
AL FTo s 7 FAN LT PWM = 51850769 ACR I 7 FAN RT_PWM = 51850769

zg@_SND FAN O CTL

39 [T SMC FAN 1 CTL

SYNC _DATE=07/29/ 2011

ISYNC MASTER=J5_M.B
TTILE

Fan Connectors

BTG NOVEET yaz |
d} Appl e I nc <Prelininary Test> C
® <no_L ABEL>
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
P 'Rl ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG PR —
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE CR CCPY I T e —————
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 46 O: 80
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8 7 6 5 4 3 2 1

el st oeteef et sttt | PD FI i CRI TI CAL
' PSCOC USB CC]\ITRC]_LER ex Connect or 35700 Co
! : FF14-I8C R11DL Keyboard nnect or
I USB | NTERFACES TO M.B | %
I - SPI HOST TO z2 | R5708 O 51850848
| - TRACKPAD Pl CK BUTTONS | w2 _=PP3V3_S4 TPAD LAAAZ—q PP3V3_TPAD_CONN DN s _=PP3V3_S4 TPAD 20
| - KEYBOARD SCANNER | M g%S M%#rlﬁ x Culreg. zoma v - Z2_CLKIN 2[5 o _=PP3VA2_G3H TPAD | ~
| PLACE_S| DE=BOTTOM o 1 «» _=12C TPAD SCL 315 30 o
- R5704 _ YPASS=U5701. 49:50: 11 mm | 05, L UF z F’F’5V 54 CUMULUS 4 29
! v EBP3VE 5S4 1PAD 15 svpassus 701, 4BYERSSIT0L 4BYEBTE I | 2 bav - =12C TPAD SDA 5[ v+ S KBDL 29 2
| 2 1 PP3V3 S3 PSQOC . . | iy v\ru RE-W BTHES: 88WM DY W5 KBD2 79
I Tow  VTRGESS D=0 | = «» _PSOC SCLK 7o o WB KBD3 2 0 D
DI | LA 15704 |1 C5705 |1 C5706 | TPAD_5V: S4 w  _PSOC_MOSI 1% s \\5_KBDA PE D
| R5703! _— %o éégil g(‘)o‘l | PLACE NEAR=J5700 18 3MM o+ Z2 SCLK ° g o \S_KBD5 24 g
| 220K 2 0§§-1cem —F X8k —F z’gé | L5700 w7 _PSOC_M SO 0] J w7 _\\5_KBD6 23 5
| 2B, . _=PP5V_S4 TPAD . 1 2 12] 5 w + _WB_KBDB 21
I .
 cenmmwel - s ' mose e r ek L
' ¥, TBUTTON DI SABLE WS KBD21 .. ! 1 65700 wr22 CS L s CAPS: INT s W5 KBD11 195
! T I Otk w7 Z2_KEY_ACT_L 6] 5 R5714  « W5 _KBD12 i
| a7 Z2_HOST_ | NTN W5_KBD20 7 a7 = 18 PLAcE NEAR-J5700 18 3MM Pl CKB L 27 113 WS _KBD13 16
» W8 LEFT SHI FT KEY W5 KBD19 ., I XSR: CERM “ 3 o| ., _Ws KBDI5 C 1 2 a7 o
! WS LEFT OPTI ON KEY WS KBD18 I - w7 Z2_HOST | NTN 2o AN w7 W5 KBD14 N0
I . 7 a7 1/ 16W 7 W5_KBD15_CAR 14
! R5700* ~ o5F FED
: HEREEEEHEEEENE [ = IpADSVSS 220k¢ 0O 0> e kenr 122 =
| PLACE _NEAR=J5700. 18: 3VM 500 R5715 a7 W5 _KBDL17 o
mr\\—cmmr\%B«avNoov | L5 07 1/ 20W ++ WS KBD18 11
! aalolo!olo€ S dlololoalal I FERR- 120- OHM 1. 5A 201, « —M6_KBOD16N 2 WS KBD19 1q 0
| + W5 _CONTROL_KEY 1p2 30000 oaaanoa p2 2042 WS KBDI7 ;. | A SR WS KBDRO EIN
| wr Z2_KEY ACT L 3p2 1 CRI TI CAL P2 0[4L_ W5 KBDI6N ., | 040 LF R pH 7 e KBDS1 3°
3 - “6l40 3 = 477 O
| x—P4_7 oM T P4_6 KBD1 a7 TPAD 5V: S5
| «m_TPAD VBUS EN " Tdpsg U5701 pa4[39 W6 KkBDIA— ., ' C5707 R5710 T e Konea 1o
NCx_9P4_3 CcY8C24794 P4 2[38 WS KBDI3 ., ! Dot UF SMC_ONOFE_L 1K, "'\ KBD ONGEF[L EDN
| Nes8PaT1 vor p4a~0[37 WS _KBD12 i | 2 ié‘é. CER’\SI’LACE_NEARzJ57OO. 18: 3W —pPav4 4039 7 z +1o
I @7 BSOC M SO 1P3_7 (SYM VER2) P3_635 VB KBDLL .. ! e v+ SPESVAZ G TRAD C5710 1 M:Sl/ﬁ}@’ WS LEFT SHIFT Ked 32
! 2. PSOC F CS L 8p3 5 P3 4|35 WS _KBD10 7 a7 | = 402 ar O
| T —PsOC NS 9p3 3 33752983 Pa 234 VB KBDO .. | 1 C5750 cili%’ w7 M6 LEFT OPTION KHD 7§
| w7 _PSOC_SCLK 19p3_1 P3_0[33 __W5_KBD8 . | o,lU ERY 2 w7 W5 CONTROL KBD 16
Cl . w7 _Z2_M SO Wp5_7 P5_6[32 W5 KBD7 | 2 2 3 CERM s a1 = C
| v 22 CS L 12P5_5 PS_4[sL W6 KBDL .., \ www.qdzbwx.com o5 0462 = +—0
a7 7 VOS| P5 3 P5 2130 VWO KBDz 54 L
: o Z2_SAK 1dps1 Moot P5OZ WSKBDE . ! U5750 = Frrow
ORI 1219 | THR [ SLGAARO21 = FF14A- 30C R11DL- B- 31
! AN B M—57 | TOFN 2
, rearf4inaSEEnaaa s =PP3V3 5S4 TPAD 4 N~ J5713
| SESEE SRR NENEEE ! L RIS
I TP_PSCC SCL WS KBD4 : o7 VB LEFT SHLET KBD __ 14N1 [, ) — 040 W LEFT SHIET KEY., /51850752
& |
| TP _PSOC_SDA 1 WS KBDS \ oo M6 LEFT CPTION KBD  2iin2 = [ | a6 VB LEFT CPTION KEY., SMC Manual Reset & Isol ation
| TP _PSOC P1_3 - W5_KBD6 7 a7 | .+ W5 CONTROL KBD 3lin 3 I~ —_— our 37 W5 CONTROL_KEY .. Left shift option & control keys combined with power button cause SMC RESET# assertion
| TP_ISSP_SCLK P1_1 TP_| SSP_SDATA P1_0 | QL 1> Keys ANDed Wi th NGP povier to isolate when NGP s not power ed
I SSP SCLK/ |1 2C SCL | SSP SDATA/ | 2C SDA PEL o No IPD on CE input pin PP3V3 S4 (symbol error
| QUT_ALL#| 6 TPAD RST L o put p symbol error)
| |6 SMC TPAD RST L gy
. R5701 2 KN, LD_M |
I s USB TPAD P 1,34 28 USB TPAD R P TP P7 7 : TRy CAPSTEX CAPSTEX
! ;\//Sy\/ (PP3V3_S3 PSQOC) | SND o R5740* R5738*
W o | ~
== 10K 10K
| 1 () )
| % o5
| 1C5702 [1C5703 |1 C5701 vz vz
| R527402 - TooPF~ L 0. 1UF 4 7UF ! 201, 201,
o _USB TPAD N1 2 2 USB TPAD R N - 5¢ T 0%, Zo%, | e
| 2 ég CERM 2 X 2 X é
| v%6 0201 Eh G : s _=PP3V3_S4 TPAD
201
| BYPASS=U5701. 22: 19; 5 ol | CAPS: EXT| CAPS: EXT| CAPS: EXT
I = BIASS2BTOL. 28,498 WY1 22 10: 11 | R5730 |'R5732 |'*R5734
CAPS: EXE
| 10K 20K CAP_SOURCE
______________________________________________________ | 5% 5% 5% ¥ CAPS: Ex‘ﬁm'n-tmrvrm 9 2M
B X 20W 20W 20W U5730 R57 371 N-NECK-W DTH=0. 1 B
TPAD Buttons Disabl e 2201 2201 2201
Ic |[PINNAME| CURRENT | RSNS | V_SNS POVER BUTTON DI SABLE LIMB93ADGHR 1133/
o BN DL SABLE P VREF L 6. V¥ 5
TMP102 Ve 10UA 2.55 KOHM| 0. 0255 V| 0. 255E-6 W, PLACE THESE CoMpCNENTS GLCBE TO 35800 WS KBDLS C A STa] > v 260
a7 VM KBUDLO O 2 & 201,
80UA 0.204 V| 16.32E-6 W, 95 Q1 (D5 ™ semnes e & rovez ot e e | V& KBDLS CAP.,
3V3 LDO VDD | 60MA (MAX) | 10 oM [0.6 v 36E-3 W SSMBNBTREAPE |- T—Z;'\ 1 CAP COVP H CAPS: EXI M RSk WBHED W
VOUT | 60MA (MAX) [ 0.2 OHM [ 0.012 V| 0.72E-3 W, il CAP VREF H s [+] > R57139
psoC VDD ava (TvP) | 1.5 om0, 012 v 96E-6 W M THE TRAD BUTTONS WLL BE DI SABLE CAPS: EXT| CAPS: EXT| CAPS: EXT 1 28%
LEWA (TvP) 12 v|  96EE W ol =t e 'R5731 |'R5733 |'R5735 gD
MA (MAX) 0.0 94E-6 10K 20K 10K a 201,
P Sm LI D LID OPEN => SMC LID LC ~ 3 42V b o o (:AP S| NK
18V BOOSTER VI N AMA (MAX) | 4.7 OHM | 0.0188 V| 75.2E-6 W, a0 ==y L ubaos = sweLbLc<osov Sow %ﬁow %ﬁow Wﬂ%w 2m
- 2201 3
BOM Opt [able to CSA 5 N Caras
ions available to L . 738 |
g = CAPS: EXT <
TPAD 5V: S4 Original inplenmentation off PP5V_S4 TPAD_SV_FET: NO i o CAP COMP L INV1|G } DVN3730UFB4
TPAD 5V: LDO S4 PP5V_S5 LDO power in S4 only R5720 5V TPAD FET Caps Lock LED Drive R ;'?EA'- F1s DFN1006HA- 3
TPAD 5V: LDO S5  PP5V_S5 LDO power A2 — — SSVBKS A%VAPE s
Al | RC val ues are TBD yew WS_KBD15_C CAP_COMP_H | CAP_COMP_L | ®736 | ®738 | LED Current VESM : 2
402 CHANNEL P TYPE 12V
§ z 1 1 of f of f none l_'
5V TRACKPAD S4 FET TPAD 5V_FET: YES RDS(ON) 29 nthm @ 5v N o . on off sour ce = 1
nggg] LOADI NG 16 mA (EDP) 0 1 0 of f on si nk CAP _COWP L G SIz =
. =PP5V_S5_TPAD scr0 e
EE—t .
T o\ - ggsv S5RS4 CUMULUS ., =
A TPAD_5V _FET: YES, TPAD_5V_FET:|YES lil A
@7‘21 TPAD_5V_Fi YES 5722 M N’HI % B¥¢ sgw Istc MASTER=D2 M.B_KEPLER %‘c DATE=12/ 08/ 201
SSMBK15FV 0 osaur —— ©
SO0 VESM + =T KEYBOARD/ TRACKPAD (1 OF 2)
i «| TPAD_5V_FET:|YES Bz e ez
TPAD_5V_FET: YES = i mi
R57I2<2 %5071%9 d} Appl e I nc. <re||nary Test >
. 3K, pdvoumaus sq ills BOM GROUP BOM OPTI ONS ® <no_LABEL>
o0 50 =P5VS4_EN e JAN TPAD_5V_LDQO S4 TPAD_5V_FET: YES, TPAD_5V: S5 NOTI CE OF PROPRI ETARY PROPERTY:
— 0
= 2% x5k TPAD_5V_LDC S5 TPAD_5V_FET: NO, TPAD_5V: S5 PHGPR ETARY PROPERIY O APPLE | NG, & T8
— — — — — THE POSESSOR AGREES TO THE FCLLON NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
IV ALL RI GHTS RESERVED 47 OF 80
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s =PP5V_S0_KBDLED

s SMC SYS KBDLED 1,2, 2

a8

R5851

To detect Keyboard backl i ght

. _=PP3V3_S0_TPAD

ED _CATHODEL ; 4

BD_BOOST_VOUT ; 4

J5815 PIN 5 |'S GROUNDED ON KEYBOARD BACKLI GHT FLEX

'R5858
470K
5%15}4\/
2%‘&
48 39 ¢OOT} SMC_SYS KBDLED CRI TI CAL
J5815
'R5859 AAO7A- SO10- VAL
4. 7K F- ST-SM R
Tew m
2
s 7 _KBDLED CATHODE2 215 ot KBDIL
w7 _PP_KBD B T\ 41503 PP
- SMC KBDLED PRESENT L LIPS
8 00 7
10 00 9
13 |
[E 14
Keyboard Backlight Driver & Detection g
SMC wi || = =
516S0899

tristate and read SMC SYS KBDLED

If LOW keyboard backlight present

If HIGH keyboard backlight not present

Keyboard Backl i ght Connect or

1 2 KBDLEI A >_ K
PST041H- CDH46D14- SM| — - 35

5%
1/ 16W
M- LF
402

GND KBDLED AGND

PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
138S0811 2 CAP CER 4 7UF 10% 25V X6S 0603 C5810, C5811 CRI TI CAL
152S1701 COvVBO 37150490
CEISTé g’a‘- CRI TI CAL
10UH- 20% 1. 4A- 0. 170HM D5850

SOD- 323

il

1 -
R5810 ST REESTRE PVEGI010BEA Lcsseoji C5861£ cssezJi cssesJi 5864
0, 2 1 oUF 1 OUF I OUF 1 oUF 220PF
2 iew XV\58508] S 5% % S 5% S 8% S 5%
: %gé, %gé, 35 2802 M 3863 3863 3863 3863 §4625EM
TR 1 1
0603 0603
1 Mfi; KBDBOOST XW L
= NOSTUFF -
- 'R5870 AGE=3
PPVI N SO KBDLED C 237K i%,?g
|- cs850 [: cs851 P T8
TUF 0. 01UF 2402 555
S % S 18y PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON B
X5R X7R- CERM
s GND KBDLED AGND T 603-1 T 0402 116S0004 2 RES MIL FILM 1/16W0 5 0402 SMD LF R5852, R5853 CRI TI CAL KBDBKLT: PROD
5 ! y NOSTUFF
iisw PVDC KBDLED 'R5871 |, c5871
" Jicess2 - 1o 1168
TUF - "~ 1isw 28y
T8 N S
R5850" . GND KBDLED AGND | 8851 U5850 D KBDLED AGND ..
5%2 TGN
ﬁ,{;ig‘g"/ KBDLED EN 6 |en ] x9
| SMC SYS KBDLED FILTER 5 |yt E ove| 12 KBDLED OVP
KBDLED_RSET 3|rser @ KBDBKLT: ENG
KBDLEQ FPW 8 |rpw b1 RECTPYM R58352 —
13 KBDLED CATHODE1 R 1A%-25 KBDLED CATHODEL
KBDLED FSW 4 CHL 78
S Fow s 2 S eppgr e UNTERWRIEBIW
KBDLED 2 |cow o2 =3 =3
| _LEDS 804/ RSET 10.2
5853 CRI TI CAL . 5 »
NOSTUFF 1 1 | Yo
Cogba |'R5855 ['RE8561 33p 854 | nostuer ¢ o i
40. 2K~ S 137K 5o R5857 T 02
33PF 1% 2 i 116w < a B
4 1/ 16W 1/ 16W GEEM ME-LF 100K
gOEXM M- LF M- LF 402 5402 <l o ~
402 402 1/ 16W - -
402 2 2 KBDLEDCOVP {RC VL
24
FSW =1 1 C5855
SEE SPEC FOR OTHERS — §;,0082UF
2 32 XW5800 Al
X5 SM Isvm VASTER-D2 M.B_KEPLER SO paTe12/08/ 201
1 % 2
MR REER KEYBOARD/ TRACKPAD (2 OF 2)
= T ]
d} Appl e I nc <Prelininary Test> C
= = S <no_LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N IS THE
PROPRI ETARY P ERTY_OF APPI
THE POSESSOR AGREES TO THE FClLON NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED 48 O: 80
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s _=PP3V3_S3 SMS

BYPASS=U5920. 14: 13: 8 mm

VB VB
PLA( | DE=T!
5926 * 1 05922 i sw CESIDESTP s | nosTURF
12%%—— go-;/éu': VDD VDD_1O R5920'| R5925"
I svs NOXTINe  UB920 e >
603 201 . NCx2 1/ 20w 1/ 20w SMs
BYPASS=U5920. 14: 13: 8 mm R5924 ’ LI S331DLH 208 R5923
wl, e ’ o . -
L v 2 S eseRvED N > __=12C SMC SMB SDA an
201, 7 ORITICAL 7 SvB ADDR SELECT oW
MF
1030 (O SVE_LNT L uliNT1 SDA/sDI/sbde__12C SMC SV SDA R 201
> _TP_SMS | NT2 9 |i NT2 SCL/ SPQ 4 12C SMC SMS SCL R SMB
— GND— M R5922
EEEE R5921 LANA 2 =12C SMC SV SCL am e
338S0687 S0 59
20w oW

PLACEMENT_NOTE=See schematic for orientation.

Desired orientati on when placed on top-side (view top):

s _=PP3V3 S3 GYRO

N\
L

+Z (up)

Front of system

V

Circle indicates pin 1 | ocation when placed
in correct orientation

201 201

I

= SMS_ADDR_SELECT=0 Addr: Ox30(W)/0x31( Rd)
SMS_ADDR_SELECT=1 Addr: 0x32(W )/ 0x33(Rd)

NOTE: SDA and SCL have internal pull-ups to VDD IO

GYRO GYRO GYRO
1.C5940 1C5941 1 C5943
Lo ioF Lo ioF  -LouF GYRO
-1 10% -1 10% -1 20%
2 §sRY 2 Ssp/ 2 CeR xsR
GYRO 201 201 0402-1
'R5944 (WRI TE: OXDO READ: O0XD1)
10K
3750w RO wlgl
%1 RES/ VD VDD_I O = GYRO
z - R5946
GPru=t2c APS%_gB 33850927 = 8KHZ AANA 2 =l2C SMc GYRO sAL am e
I NT ARE PUSH- PULL LGA 1/52ch
GYRO CS 5lcs scL_spd 2 12C SMC GYRO SOL_R 01
TP I RO GYRO INT2 L - 6IDRDY/  spa sDI_sbg 3 12C SMC GYRO SDA R &YRO
TP_GYRO SYNC - C[DEN spo_saol 4 R5947
CRI TI CAL 0 _
TP 1RO GYRO INT1 L -l resol 9 : v 2 =12C SMC GYRO SDA aD =
14 lpLLFI LT Res1| 10 20w
RES2[ 11 201
Res3| 12
aD
(]
—
PLLFILT GYRO L
GYRO
1 C5942 L
0. 47UF =
10%
2 B xsr
402 GYRO
PLLFI LT_GYROL GYRO 1 C5945
'R5945 = Pt
10K 2 1%
3750w 201
M
2201

ISYNC MASTER=J5_M.B
TTILE

SYNC _DATE=07/29/ 2011

DI A TAL ACCELEROVETER & GYRO

d} Appl e I nc.
®

BTG OV

<Prelininary Test>

<no_LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
11 NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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DUAL |1 /O MODE (MODE 0 & 3) SUPPORTED

Hi gh Speed CLK Frequency - 50MHz for fast read dual 1/0O
s =PP3V3 SUS ROM

1
R6101 C6100 L ® cmmica
BBk 0. 1UF —— VDD
il2ow 1% ;_ u6100
, 201 Yo GE6Y! 64MBI T
WSON
a1 40 [T SPI_MB CLK 6_|scK SI/sl ool 5 SPI_M.B MOSI Yan EORCS
SST25VF064C
OM T_TABLE
a1 40 SPl_MBCS L 14 cer -
2 Pl_MB
[mnvg T ad ver s sal1 SPI_M.B M SO oo «©
a2 7 9 SPI ROM USE MLB 7 JrsT*/ HoLD*
NOTE: |f HOLD* is asserted VSS THRM PAD|
ROM wi || ignore SPI cycles. N
A I;\!(ré: MASTER=J13 M.B SYNC_DATE=01/ 20/ 201
T
SPI ROM
TG O "
d} Appl e I nc <Prelininary Test> IC
S <no_L ABEL>
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
P 'Rl ETARY P ERTY_OF_APPLE | NC.
THE POSESSCR AGREES TO THE FOLLOW NG T —
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

11 NOT TO REPRODUCE OR OOPY | T e —
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 50 O: 80
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www.qdzbwx.com
APPLE P/ N 35352355
L6201 U6201 CONSUVES 40MA MAX. FROM 1.5V RAIL
FERR- 22- OHM 1A- 0. 065- OHM PPSV_AUDI O HPAMP &,
s =PP1V5 S0 AUDI O L 2 . . PP1V5 SO AUDI O DI G
[ MN LINE WOTH-0 6 MV
0201 M N NECK W DTH=0 2 mm
c6210 |t 1CB211  VATETHY
D 4. TUF 0. 1UF
ie% éo;/:/ " PP4V5 AUDI O ANALOG m 51 54 55
R : R CRITI CAL CRI TI CAL
C6219 * 0] 1]L_J|‘! : : 1 L%:ls
= + . e
) 102%5“ 6218 ' 86217 X5R: cégr?:; 2 iégﬂ CERM
55 54 52 51 GND_AUDI O CODEC o Y 2 0. 1% — 1ok © 5501 04021
CRI TI CAL CRITICAL 0805 Lip 1 < o w i - 20
s5 8 =PP3V3 SO _AUDI O 55 54 51 [T PP4V5 AUDI O ANALOG C6221 1 1 C6 o) o < N TR Coe! TANPOLY GND_AUDI O CODEC 51 52 54 55
152U | | 1 L%:ZO mN I NE W DTH=0 20| D VA FVA HP VA AUDI 51 52 54 55
— N DBK 15 B 3
'R6250 'R6210 igg; 2 2 ‘i‘?Ya: MN LINE WWWUX?UNM € N . AUD HP_PORT L
10K pPoUT L| 38
R6252 s 'R6251 2,67K 'S e Ly per 2 44_VHP_FILT+ sy g J R " ] ) AD tP PORT R D
=7 D SPKRCONN_L_| Q’\/\/\/Q it 10K 172008 CS4206 FN 41 |VHP_FI LT- 'J6201 3 oD
MERRY = LOW e 2% Tiow , o1 MN RECK W BTHED 190 CS%Z:SBB HPREF|_39 M LN wOTHE) 30ms M N NECK W OTHEQ 20Mu AUD HP PORT REF am -
VELF
FG = HeH Vaos" 2402 ss 7 [CE-AUD DM C SDAT 2 |GPI 0O/ DM C_SDAL LI NEOUT_L1+| 35 AW LOL L P oD 5=
R6§53 SPKROONN_L_I D_R 12_|GPI Ol/ DM C SPAZ ) LI NEQUT_L1- 34 AUD LOL L N fooTy 3 7@ LFT SUBWOOFER AMP. SI G SOURCE
@§PK&;!!NRID IAAAN 2 SPKROONN R 1D R 14 - AUD LOL R P
w Pl 2 LI NEOUT_R1+| 36 {OOD °* 7° or SUBWOOFER AMP. SI G SOURCE
5% 5 AUD GPIO 3 15 |ePi a8 LI NEQUT_R1- | 37 AUD LOL R N oo 5 e
1/ 16w < |
VELF
205 ss [TIy-AUD_SENSE A 13 [SENSE A LI NEQUT_L2+| 31 ADL®R L P OB = ™ |1 speR sia sau
GPI 8 = SPKR AMP SHDN CONTROL LI NEQUT_L2-1 30 AD LR L N oo 5 e : : CE
= ss1 s Ey-SPPSV3 SO AUDIODIG o LI NEQUT_R2+| 32 AD LR R P oD 5= 7
45 |FLvP L et ro. | a3 AD L2 R N RT. SPKR AMP. SIG SOURCE
43 |FLYC OUT_R2- oo 52 e
C6216 (1 106226 42 |FLYN
1UF 0. 1UF M CBI ASL_16 TP_AUD CODEC M CBIAS -
iggo N R éo;/:/ M N LI NE WDTH=0 20MV
iov ) M N NEGK W DTH-0 150
ey xR 84206 FLYN 3 l\v.wo CRITICAL y csu206 v NN LN wDTH=O 20m
COM_28 CS54206 VCOM _
C 1 L s o
= 1 VIF
LINEIN_L+| 21 N TEST TRUE NC AUD LI P_L_ NC
o HDA BI T CLK 6 |BITOLK LI NEIN G N TEST TRUE NC AUD LI_REF_ NC
7s 17 [T HDA SYNC LI NEI N_R+|_23 NO TEST TRUE NC AUD LI P R NC
R6211 | 10 |svne
22
HDA SDI NO 1 2 75 AUD SDI_R 8 |sDi M CIN_L+_18 ADMC IN. P 54 78
75 17 [T | <
/\/“"X\/ 5 _[spo MCINL-|_17 AD MC IN. N o EXT M C CODEC | NPUT
ot | M I N_R¢| 19
11 JRESET* T
s 17 o HDA SDAUT o2 | ST MO N R | 20
7s 17 [T HDA RST L TP AUD MC INRP
ZAUD_SPDIE_I N 47 |SPDIF_IN
- Apd_27. CS4206 _VREE_ADC
AUD SPDIF_QUT 48 |sPoi F_aur VREF+_ R LTRE W DTFED 20WW Ne TP AIDMC INRN
M N NEGK W DTH-0 150
6254 DM C SCL|l 4 AuD DMC QX R R6541
2
A | 1 N AUD DM C CLK oD =
S ow DGND THRM PAD _AGND 1/’5’§w
0 1 o o 201
| o
1 6224, .|'cB225
= = 1UF:: ::10UF
v S fov
T AT poLy
0603 SM 0805 LLP 1
B R6220
547@ AUD_SPDI F_QL ACK 1AAA 2
5% 55 54 52 51 GND_AUDI O CODEC MN SR O] M,
%/F}E‘é’ VOLTAGE=0V
402
DI FF FSI NPUT= 2. 45VRMS
APPLE P/ N 35352456 SE FSI NPUT= 1. 22VRVB
DAC1 FSOQUTPUT= 1. 34VRMS
L6202 DAC2/ 3 FSOUTPUTDI FF= 2. 67VRMS
N LINE WDTH=0 2
FERR- 22- OFM LA. 0. 065- OHM M N NEGK W DTIE0 19ma DAC2/ 3 FSOUTPUTSE= 1. 34VRVB
. VoL TAGeSsY!
Dl: PLACE XW6201 NEAR 5V SOURCE e'aa 8 RS,
0201
L6200 M N LINE WDTH=0 20MM M N LINE WDTH=0 20MM
XW6201 FERR- 22- GFRF- LA 0. 065- GV ML RER W EPEES 20w U6200 NN K WyEmES 2o
Y VoL TAGESsv Ypari7as VoUTAGe=4 5V
8 =PP5V_SO_AUDI O 1 2 _PP5V_SO_AUDI O XW, 1 2 4V5 REG I N SIIN ouT] 1 PP4V5_ AUDI O ANALOG @ 51 54 55
M N LTNE WDTH0 601
M N _NECK W DTH=0 20MV 0201 CRITI CAL
VOLTAGE=5V R262220 4V5 REG EN 4|EN NR/ FB[3 4V5 NR
A s 510 Uy =PP3V3 SO AUIODIG 1 ANA 2 o
596 G\D CRI TI CAL CRI TI CAL
Y| MASTER=D1 AUDI SYNC DATE=06/06/ 201
i Lo T o | G202 L GBRGS T
i My . - L1
T i 200 T Ty AUDI O CODEC/ REGULATOR
2 xR 1 % 2 X5R- CERM 2 2 X5R. CERM e
402 0201 0201-1
1 <Prelininary Test>
= G\D_AUDI O CODEC 152 54 58 d} Appl e I nc. ket
® <no_L ABEL>
PLACE XW5200 BENEATH U6200, BETWEEN PINS 2 & 5 NOTI CE OF PROPRI ETARY PROPERTY:
= THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
|1 NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED 51 O: 80
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ZOBEL

NETWORK & 1ST ORDER DAC FI

LTER PLACEHOLDER

54 51 [T)-AUD HP PORT L

NC AUD HP ZOBEL L

MN MR W BTHEB 28MM

55 54 51 E G\D_AUDI O CODEC

NC AUD HP ZOBEL R

M N LINE WDTH=0 30MV
M N NECK W DTH=0 20MM

ORI TI CAL
C6300
0. 1UF ——
T 1
XBR 2 R6302
201 10K
1%
1/ 20w
R6300" 2201
39
506
1/ 20W
M
201,
R6310"
39
1200
201 'R6312
2 10K
1%
1/ 20w
¥,
ORI TI CAL 2
C6310 *
0. 1UF ——
0% ——
6.3V ,
XBR
201

54 51 [T)-AUD HP PORT R

ISYNC MASTER=D1_AUDI O
TTILE

AUDI O HEADPHONE FI LTER

SYNC _DATE=06/ 06/ 201] N\

(fs Appl e I nc.
®

BTG OV T

<pPrefininary Test> | C

<no_LABEL>

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

Il
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3

53 9 PPSV SO AUDI O AMP L

M N NEGK WDTH 0 10 M1

SPKROONN L QUT P

oD 7 55 78

MN LINE WDTH 0 40 M1
M N NEGK WDTH 0 10 M1

SPKRCONN R QUT P

oD 7 55 78

MN LINE WDTH 0 40 M1
M N NEGK WDTH 0 10 M1

SPKROONN R QUT N

oD 7 55 78

oRITICAL
1
- - o612 .
L6610 c8613 SV PLACE NEAR=USG10 AL 5 1M
FERR 1000 OHM 0 o1 TANT Py 1 06611
NO TEST=TRUE CASE M
. 2 L 0 1UF
7 51 T DN 78 D SpRAVE LI NP II 2 o1
L 1o
0402 ORI TICAL o = =) 2 R cemu
sov 0402
L6611 c614 o e
FERR 1000 OHV o ontr U6610
NO TEST=TRUE =
7 51 [Ty i P 3 782 aun sPRRAMD TIN'N e MAX98300 )
| we CKPLUS_WAI VE=ndi f pr _badt er[m
0402 i | N ouT+4_Bt
CRI TI CAL N . 65 )\ o > pr_badterm
4X MONO SPEAKER AMPLI FI ERS (MAX98300 & SSMR375) 53 AUD SPKRAVP SHUTDOM L .
APN: 35352888 & 35352958
GAIN = +3 DB L6601
FERR 1000 OHM 1
1ST ORDER FC (L&R) = NOM 569 HZ m R6600
) 2
1ST ORDER FC (SUB) = NOM 9 HZ 51 DAL O3S 200K
0402 1/ 16W
CRI Tl CAL M LS
102
2
53 9 PPSV SO AUDIO AP R
oRITICAL
CRITICAL 06622 PLACE NEAR=US620 AL 5 1MM
L6620 6623 P  Cs621
FERR 1000 CHW > e 2
0 01LF 0 1UF
L 2 I L] Yo
— 8 LD SPKRANP RIN P : 2 LY TANT PVDD ]
s 2
0a02 S |L crmea L 6620 fyt e
C o521 06624 e MAX98300 =
o _ wp =
0 01Uk NO TEST=TRUE
78|_sekRAVD RIN B A0 N ouT+4_Bt
78 51 : sl 2 LD SPKRAVP RIN N e =
I 78 | N- aur-| &
0402 oo NO TEST=TRUE
oRITICAL
TR 53 AUD SPKRAWP_SHUTDOM L o S SHDN: GAIN_ S _SPKR R GAIN
#Ine
NOSTLET. S R6620
100K
100K PGND s
o5k, PS5V _SO_AUDI O gVP R 5% 1716w
wzow 9 s
W 02,
201,
PLACE NEAR=U6630 C2 5 1MV
1 06631
— - | oses T
CRI TI CAL — -1 10% =
L6630 C6633 L
FERR 1000 OHV o 2or o R oo
NO TEST=TRUE 0805 LLP 0805 LL SPKROONN SR QUT P oD 7 55 e
78 51 : 78l_2 | _esmne M N LINE IDTH © 40 TAT
a0z I U630 M N NEGK WDTH 0 10 14
oo SSMR375
16v. csP
1 [FV auT+H =
oRITICAL a| i\ out- L=
L6631 oRITICAL
6634 AUD_SPKRAVP_SHUTDOWN L 2lspr GAI N[22 TP SWR GAIN SPKRCONN SR QUT N
FERR 1000 GHM s oo 7 55 7
0 2208 M N LINE W1 DTH 0 20 1T
) . o M N REGK WTH 0 10 W4
78 51 78 Fﬁmuu_mm; EDGE|
0402 G\D
o ]
530 PPSV_SQUAUDI O AMP L
CRI TI CAL ORITICAL ORITICAL PLACE NEAR=U6640 C2 5 1MV
L6640 CB643 ' G642 1 06641
FERR 1000 OHM o s L | B
N N NO TEST=TRUE N NO TEST=TRUE [ 20% Fre - ) N
o sv ROONN SL_ouT
7 51 TRy Dol N 78 D SPKEAVE ISUBIN P {| LSRN B FoLy TAY 2 eov 9 2 oo SR
0402 0805 LU VDD o3 M N LINE WOTH 0 40 MM
10 M N NEGK WDTH 0 10 M4
Jov U640
s SSMR375
s :
CRI TI CAL CKPLUS_WAI VE=ndi r_badterm
crTicAL Bl T+ - bl L
L6641 C6644 Al N o CRPLUS_WAT VE=pdT [ pr _badt er m
FERR 1000 OHM 0 220F .
) R o R N R | e 5 ar o
7 51 TR Do p 8 LD SPKRAVP I SUBIN N LSRN N 53 AUD_SPKRAVP_SHUTDOMN L SD* GAl TP SW GAIN W LN WO 0 40 1
17 M N REGK W DTH 0 10 14
o402
10 -
i G\D
a

o 755

MN LINE WOTH 0 40 MM
M N NEGK WDTH 0 10 M1

ooy 7 55 78

SYNC DATE=06/ 06/ 201
——

Istc VASTER=DL_AUDI O
o

AUDI O

SPEAKER AMP

d} Appl e I nc.
®

| ETARY Pl

IV ALL RI GHTS RESERVED

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPR ERTY_OF APPLE | NC.

THE POSESSOR AGREES TO THE FOLLOW NG

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

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

<no_LABEL>
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=) 4

a2,

19 <O

s s ___PPAV5_AUDI O ANALOG
s s =PP3V3_S0_AUDI O DI G — PORT B LEFT( HEADSET M C) AUDI O JACK: HP CONNECTOR W TH M KEY & CHS
1 C6755 HP=80HZ, LP=10.63KHZ
R6762" == f{F
12C PULLUPS ON SOUTHBRI DGE PAGE 198 2 Xeiceru M KEY 1A
2’641: APN: 35352640
2 M KEY ADDRESS: WRI TE=72H, READ=73H
g FERR. 22- GV 1A 0. 065- M A R WERES T
A0 . =PP3V42_G3H AUDIO 1 (Y Y Y L2 PP3V42 ,GH3_AUDI O LC D
75 0201
cosvgpzm
s AUDI O SCL S |sc. mceiag CLHS M C BIAS ' 08790 T
« AUDI O SDA B3 |spa  petect] BL HS SW DET 2 i 1 CB754 FERR: 33- IR0 § BA 0. 09- CHM
pris L.
AUD_I 2C I NT_L 08 it ByPasq DL HG RX_BP T Us HS MC 1YY Y2 AU CONMC
s —AUD_| PHS_SW TCH_EN A3 |EnABLE NOJ“ELOOI%%E? .".—, CZT [RUE L fr Y 0201 ”~
I T1 L
Al |HpET 1K ss sa 52 51 GND_AUDI O _CODEC L6700
B2 2 g uz%"v@% 120- OFIM+ 25% 1. 3A
< 28 28 3 s US_HS GND 1 2 ; AUD_CONN SLEEVE XW
< 1C6756 2 MN LINE W DTF=0 2MV 2 .
R6755* 1 0. 01UF M N NECK W DTH=0 06Mv 0402 | - :
1128w 2 Xk ceRm U6750 LETES
201, TS3A823|;5YFF 120- OFMF 25% 1. 3A
o (]‘RIT:IECAL o CH _HS GND 1 2, AUD CONN M C XW
ss 54 52 51 GND_AUDI O CODEC CHS_CLAMPt M M N REGK W BTI0 obMd 0402 N-RNECR-W DTH=0. 2
NO_XNET. Cc’\lﬁ(é?%i: Mﬂ%]} INECTI ON=TRUE
J_ R617K5 e 2 2K§ 2 2g|<c§ 3 o
2 12 5 12 2 CHS CLAMPO CLAWP|
- &752 v Zbw vgbw vgbw L etlamwo APN: 51050009
0. 10F R§725K0 Pzt Pzt Pzt w s =PP3V3 SO AUDIO DI G L5
,Esj@AUDMCINLP 1]]2 «HS M,C H, RC LAAN2 »HS MC HI D2 |mc M c1| Bl CRITI CAL
1|°|% CRI TI CAL 1/520{5’W CRI TI CAL pHS MCLO 2L ReF Mc < R o AUD SPOLE QUL JACK 51‘1?879%74
6.3V 1 1 1 -
B ROIRR S TAY % ! 8 LRGP AUDI O _SCis 2" C
K ?Eﬂ;/ﬂOOPF e 2nzp|: z0% z0% s AUl O _SCIRS |sa - AUD_TI PDET_I NV
G783 VART T ok e 2 B oo 2 ghor (2 o =D>-AUDLQ SDA <o —0
0. 1UF 201, 0201 R6759 0201 ", s GND_AUDI ADDR s )
oo @ AUD MC INL_N 1Hz ©HS M G LO § A2 %% . 388“
Joge 156w XV\BQZSl ~ 510 o042
Ly NO_ZNET_CONNECTI ON=TRUE » AUD_HP_PORT REF (1 2 oz g3 w5 1o ot
R6760* PLACE_NEAR=U6750. DL: 5. 1M L1 %TLS
47K NO_XNET_CONNECTI ON=TRUE s —US _HS GNO =T s
50 E| ETERTO, 55 QUILGE; BAND v 2§¥l}§ % CH HS GND 7 15 gg 16
NeCRERRHE B ORATPARY A 201, s 55 » __GND_AUDI O OQPEC FERR- 33- OM 0. 8A-0. 097 CHM o ofas
NOSTUFF CH HS M C 1YY Y2 7 AUD_CONN_SLEEVE 19 20
0201 00 -
23
s sa 52 1 GND_AUDI O QODEC | 2C ADDRESSES ) T
M KEY U751 READ 0111 0011 0X73 £
M KEY U751 WRI TE 0111 0010 0X72 - =
CHS U6750 READ 0111 0111 oX77
CHS U6750 WRI TE 0111 0110 0X76
CRI TI_CAL
L6705
120- OFVk 25% 1. 3A B
o o > AUD_HP PORT R 1YY Y 2. AUD CONN HP_RI GHT
M NECK-W DTH=0 1MV 0402 \n - :
CRITI CAL
6/
FERR- 470- OHM
s @ AUD TYPEDET 1 (Y Y Y2 . AUD CONN TYPEDET
0201
_—
—— — A
ST e
AUDI O JACK
Appl e Inc. o
S <no_L ABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED 54 O: 80
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I . converren JEp—— Pp—— SE— AN 51850627
‘oL ar oz 2 o0z (2) w09 (3 2 wa 009 (8
TveETERS o0a 4 o004 (9) 008 (11) @03 NA 2-M C CONNECTOR
s I o0 (09 or0n (10 @os A
s o A 009 (8) o0 (1) A o0 () R6885 AL SEER WS £5at CRI TI CAL
1A, g oNmMC J6802
cooEC 1 PUT S L PATHS w515 ZPP3V3 SO ADIO ] o 7817L- 8006
I converren JEp—— wer SE— “%EEF 3 g‘é“ i’“ —O
R6884
e o305 (6) oot (08 w wa 0 . . SPKROONN L OUT P .
e w0 () waz (12 & e woc (12 & 51 7 (oAU DM C SDAL 1A A 20 CON DM C SDAL FF14A-6C RLLDL- B-3H o I PKROONN L OUT N > g
SPDIF IN ox07 (7) OXOF (15) NA NA 1/51D/§w NC>(7—O s SPKRCONN L I D 3 o
HEADSET M C 0X06 (6) 0X0D (13 V22 B LEFT) M KEY M KEY MjbliF < 4 o
1
219 70 50 7 oy SPKRCONN SL_OUT_P 510
SYSTEM | NT AND GPI O LI NES ST° 5 53 7 [y-SPKRCONN_SL_QUT_N 6o
- . 79 .
ey vt sarmicer a0 18 s1g —0
KEY | NTERRPT PIRQ H @os 6 =
o e err . o R6883 °
s ¢OM—AUD DM C CLK 1/\/\/\/27(}:NDMCCLK NC)EBO CRI TI CAL
1/ Tew J6803
Ve LF 78171- 6006
L M RT- SM
PORT B DETECT( SPDI F DELEGATE) PORT A DETECT ( HEADPHONES) __(7 )
% 5 o AUD_SENSE_A 5 53 7 >-SPKROONN_R_QUT_P 1
7o s 7 SPKRCONN R_OUT_N 2 g
'R6896 'R6895 s = 7 o SPKRCONN R | D alo
20. 0K 39. 2K FEDS
%6 %6 - 185 7 SPKRCONN_SR_OUT_P 5
e 5l = ¢ =PPSY_S4_AUDIO ! o SPKROONN SR OUT_N oo
AUD_PORTA DET L ., AUD PORTB DET L .
¢-AD PORT ° LD PORT SPEAKERI D SPEAKERI D o
?897 ols ? 7 08 R6810" '<R6811 As O
SSMBNISAFE SSMBNISAFE 100K 100K =
sots63 | Kh 563 | K 18 LW
H H ik, it
2[e% sl s[c sl; w57 o SPKRCONN L | D | SPKRCONN R | R+ s
AUD_OUTJACK_| NSERT,
s I = = = R6812* 'R6813
100K 100K
AUD_TYPEDET_OD s 16W 16
R6802 5 265, el S —
PP4V5_ AUDI O _ANALOG 2 2 ( SPEAKER M SMATCH)
55 51 52 51 GND_AUDI O CODEC = — SPEAKER| D SPEAKERI D
IR6801 o 5 o AUD_SENSE A
1%0'( SPEAKERI D
% ow
Y61 R6816 SPEAKERI |D
© AUD_TYPEDET : : Re8Q4!
. Ul <) 54 M:ll/w 1%';,
ho5" Loy
b5,
R6803 =
PP4V5_AUDI O 1 PPAV5_AUDI O ANALOG o, s s «s _=PP5V_S4 AUQ O
— SPEAKER| D AUD PORTC DET L
1,5’3:/3W . 1 CGSU‘FL:O A s |
201 Cg)8109 1| PLACE_NEAR=Q6800. 4: 5. 1MM > 203%/
i 1 X6R
Sy o SPEACERID |
X8R —
- &b - S T
SRFAERLD soTs63 | Kh
PEAKERI D —
UB800 Teahs SPEAKERI D .
1 GND AUDI O o MCP6514 POS 31, ™5 MCF6541T FERR- 1000- OHM R6820 2[5k
s o _=PP3V3_SO_AUDI O RE867 oes 515250 55 1 6514_OUT1 (Y Y Y2 SPKR_MATCH DRV R,\?ij\/z SPKR_MATCH DRV
0402 5%
LANA2_AUD | P_PERI PHERAL DET o, MPE514 NEGH. - RESpW
5%
1zll?Y":’KS‘:"S 4El>§¥v EXTRACTI ON' NOTI FI CATI ON s o =PPSV_S4_AUDI O
Tow SPEAKERI |D +
1
201 R6287%14 G\D_AUDI O CODEC
1R6866 %1050 —
475K L
2 1w AUD TI RDET_FET1 AL SULIACK [ NSERL . o, 1D
2201 APN 37650613 145' 3|‘$
AN
803 SPEAKERI D SPEAKER D Lew
SSMBNLSAFE | DlS ssws%?,&% (2L R6815! 106811 0 AUDI O CONNECTOR DETECT STATES
o Brses | ko 90. 9k 20 O
— — %_1 W 5 8\/’ NOTHI NG SPDI F HEADPHONE
3 “ E - 4!}52 6(352—2CERM AUD_J1_TYPEDET_R 1 1 o
R6892 2[G™ sir CRI TI CAL 5[G™” Stz p AUD_J1_TI PDET_R o 1
AUD_TI PDET_I NV 1. 5K2 AUD Tl PDET | NV R L6801 4 AUD_QUTJACK_| NSERT_L 1 0 0
/\/1\4,\’ FERR- 33- OHM 0. 8A- 0. 09- OHM - AUD_SENSE_A 1 20K/ 2. 67K RDIV 39. 2K/ 2. 67K RDI V
16
Vot .
= 5860 e ETTSETEE
- .y e
2 3 4o Alternate Parts AUDI O JACK TRANSLATORS
PART NUMBER | ALTERNATE FOR| BOM OPTI ON REF DES | COMVENTS: OO IS TOVEER
PART NUMBER Appl e I nC ) <Prelinmnary Test>
N 6862 8860 £C = 1061 L s o GND_AUDI O CODEC 35353452| 35351286 U6800 | MAXI M ALT TO M CROCHI P ® <no_LABEL>
SSMBNLISFE Vth = 0.8V to 1.5V 376S0975( 37651081 Q6800 | TOSHI BA ALT TO DI CDES NOTI CE OF PROPRI ETARY PROPERTY:

CODEC QUTPUT SI GNAL PATHS

SSMBNLSFE | GSS = +/ - 1uA
FLEX- S| DE RPULLDOAN = 100k (TB 49.9k in REV 3)

SPEAKER CONNECTOR

HP=80HZ

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T

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

IV ALL RI GHTS RESERVED
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MagSaf e DC Power

Jack

CRI TI CAL

F6905
BANP- 32V- 0. 00950HM
1

=PP18V5_DCI N_CONN
o

=PP3V42_G3H REG .

mit)

NOTI CE OF PROPRI ETARY PROPERTY:

» s A

<Prelininary Test>

<no_LABEL>

0603
CJRI65IOC8L =PP3\42_G3H ONEW REPROT
53780- 8608 : 05008
PRI 9. 1k
O LC;&lgTé:LCAL R ;:\;/M PLACENENT NOTE PLACE NEAR U900 and Us901 WWW.qubWX.COm
1
O-+—xNC
C75208 ==
D ol Rl tizegs 2= . SMC BC ACCK w 10
o
o L
T
M SMC_BC_ACOK_VC . =PP18V5 DCI N, | SO
o 8 BLEEDER
j 6900 CRI TI CAL
o— e ] e
i gD
03
51850543 U6900
Méégogéo DCI N | SOL BLEEDER P$RC
; ADAPTER SENSE 5 Nl SYS ONEW RE oy 5 N-RESR-W BAIFES: 56Mu
CRI TI CAL
= NG GAD DER 1R6912 ! nput inpedance of 68K neets
1-Wre Over Vol tage Protection BLEEDER ?\QK fspar Igi t ﬁct ure r egui rements
The chassi s ground w11 otherwi se float and can 1/ 20W or both MPMA and MPMb.
R i Q6910
BLEEDER Sl 5419DU =
1 920 POVERPAK
= DCI N | SOL_BLEEDER R| ,%3340” FE? o o
n - . 201 sor23 1
3 1{e wT s > 11R(§509K10 When i nput voltage is 2V the FET will be off
930 ol 5% bl ocki ng the | eakage path and 22. 1K can be
%002 cs912 w2 properly detected.
C SOT23- HF1 s 4 0 047UF —— 2201 .
3% When input voltage is at 16V+, FET will
2 1BLEEDER P ngl%l conduct and power charger and 3.42V reg
Il?(()SK921 DCI N | T R 1 2 \
£ ?onlsw 1/1;/5w
= SLF 261
, DCI N | SO._GATE
PLACE COMPONENTS NEAR BATTERY CONNECTOR AREA 1 “ D6910
PPVBAT G3H CONN . ., 6.8V Zener 7 GDZT2R6. 8
A
. SYSDET_3_4 =
069501 69601 SYSDET 3
0. 1UF —— 1E L Mt
H e 60% 7 998- 4777
4 o1
RB B PART NUMBER | QrTY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON
| NTERPOSER- D1- TOP R6920 ORI Tl CAL
! COVBO- SM 1 /\;19\/2 PP18V5 DGl N CON %%23()% 13850811 3 GAP CER 4 7UF 10% 25V X6S 0603 06990, C6991, C6992 CRI TI CAL
ALLOAL E2p1-E2 1M{‘<N
= A2 A2 E3p E3 805 3. 425V "G3Hot" Supply
A3 A3 E8 ol E8 R6905 PPVI N G3H P3V42G3H
A4l ~A4 E9 E9 DIFEQ. 2 nm Supply needs to guarantee 3 31V delivered to SVC VRef generat or
° ° 10 NEGR THEG: 2 i oy o
A6L A6 E10 | EL0 578 =PPBUS_G&3H 1 NEEK Y Y
A7
B A8 gﬁ; F2o4F2 NgiF OM T_TABLE NO_TEST=TRUE
ro[ om0 FloE2 0 6992 1
Aso[ o Fio-F8 4. 7UE -
OA10 Fog | o Lg;‘_
Bl oB1  Flog ] F10 e =SVBUS BATT SCL oy X5R-8§o 2 85A- 460MOHM
B2 oB2 a
B3| B3 &o Vout = 3.425V
B4 @o1-2
56 O:g @l @ 100MA MAX QUTPUT
B7 857 gc g (Switcher Ii
B8| B8 o 1
o) =SMBUS 1
[0  G0o]we XA BATT SDA gy 12 B
Bl g0 gl t 2 %EE{‘/ v CRI TI CAL
al.a H2 o H2 ™ 201, |1 CG9
> g@ o] 18 P3V42G3H FB — @%F
al o Moe CRITI CA <ol 2 Gl
Aloot ooy D6950 | R6996!| | 0°03
6| 6 (& RCLAMP2402, 2005D
c7 OC7 ch J1 SC- 75 1/ 2g¥V
fo:1 e} 320432 201,
o] Joo 135] 38 SH6950 -
C10| ~C10 Jag | a4 4.00D2. 71 D-1. 8H
o1 370437 2 Vout = 1.25V * (1 + Ra/ Ro) L
D1 =
- 36036
oD? Al
| Jos =
A DA e Pin 63 (SH0962) is Neoconix stiffener, 860-1533 =
o .
o] 509 TALL B4 Pin 64 (SH0961) is Neoconix tall locator pin. 860-1530 DC-In & Battery Connectors
DO o010 SHRT|_65 Pin 65 (SH0960) is Neoconi x short clocking pin. 860-1529
d} Appl e I nc.
l ®
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5

Rever se- Current

Pr ot ecti on

PPDCI N_G3H DRA! NOSTUFF
@;Eﬁ&ggg‘.'%”:gl nrmC7080 1 R7092 3 25 om For Erp Lot6 spec R7090
M N-DNFRE-W BFHES: 85 0
L 7 s CHGR DAIN D Ria 5 2 B5V3 VI N P5V1_BOCST (pav1BLas) LA ZCHR DAN. -
I nrus h Li mter X5R GER I M N-EFRE-W BFESMES %ﬁ’/gde NO TESToTRUE 17 16W
NOSTUFF 1 © ® -
= C7090
4. 7L§5 VIN _ BOGST CRI Tl CAL R7891
FROM ADAPTER NONONC xor gEEl 2 Y7099 B 200407 W00 45 1\ A2 PPSVI_CHGR VDDP
. =PPDCI N_S5_CHGR o It i ] I oM T_TABLE o PN s PEVL SW e e R O S
I = — Pplﬁclw G%FEEI' ?%H = Bl AY 0. 35 Tm DP418C- SM CRI TI CALCRI Tl CAL
PERGRERRY YRS 1 AR 7|y ORI TI CAL SO I 1 70981 C7099
" a a ” A X NCx . PSVI_BI AS > UE UE
RQ80 ¢ 7958 T i
— - v 5 2 X8R CERM 2 KBk =
o 26w S‘D ;AD o 1/ 200 0603 0865 78Ut 5. 50v
10 Y2 100MA MAX QUTPUT
CRITICAL o TE DI (2 2 = (Switcher limt)
M FERESR 3 ) P5V1 FB
s =PPDCI N_S5_CHGR | SOL 16RZ7K081 L R70<$5Rgl>
onlEEV o
70 2402 1/ 20W
SBSRC’@T_S%%C\N (CHGR_AGATE) Vout = (1 + Ra/ Rb) 201,
-—|1 >|—| R7005 (CHGR SGATE)
3+ CHGR DCIN D R 1,\3\9\/2_(_(;&31_[1]_&_ R71%21 =
) ) 2 1B , z 2 CRI Tl CAL
ACIN pin threshold is 3.2V, + - 50mV o bF 1w L OHGR CSl R P 31R7020 PART NUMBER | QrTY REFERENCE DES | CRI TI CAL BOM OPTI ON
. ) .
Di vider sets ACIN threshold at 13.55V C7/091%8F 402 8 59/02 13850811 1 CAP CER 4 7UF 10% 25V X6S 0603 C7090 CRI TI CAL
I nput i npedance of ~~90K neet s 30mA max | oad E g}{) CERM R7022 s CHGR CSI_R N 1632W NOTE: C7080 is the same APN, but NOSTUFFed per <rdar://problenm 11815538>.
sparkitecture requirenents R7001 0402 10
PP5V1_CHGR VDD 'vy\/—, PPDCI N G3H CHGR
. _=PP3V42 G3H CHGR = -3 mm 1,402, PP5VL CHGR VDDP 16w TN Rk WEHES: 8 M | CRITICAL | ORI TI CAL
l VOLTAGE=S. 1V 1V51g/gw\/ _g VB : w NGl XNET_ONNECTI ON=TRUE O% VOLTAGE=18. 5V N 1 C7030 . 1 C7031 1 ?7 1 ?70 6 1 § F
1 =s. L 2oUF L 5O0F L —
' fob" C7001 1 C70221 [1C7021 T T iy 3 T by %%
C7002 1 NO STUFF 1, 0- 4 — — Yot F CREE BN | B BN o 3863 5
X 02 1R7002 i e N SIE égg PLAGE NEAR-CT036 1 3mm
R7012 ; 7 THoK 3 5 5 ey o
%og} gz ;énlﬁ\év o S ETRUE L
b (?\é? 8—!@ AGND 2 VDD VDDP
R740 HSTORI T1 CAL b Max Current = 8.5A
R7010 SMC RESET L 1 CHGR RST_ L OJSVB_RST_N —_ Lo
68. 1K M:Mw > m>—=SMBUS_CHGR SCL s 7000 sonrd CRI TI CAL (L7030 limt)
Hew e T v E— o T Q7030 f = 400 khHz
) o
CHGR CELL 6 |cELL ﬁ Gl } \;R\‘PJAiOBPODPA CRLTI CAL CRI Tl CAL TO SYSTEM
Float CELL for 15 CHGR AQI N 2han @ e 4. TUH 20% 8. 5A- 18. 3MOHM 1 5r040
- 7 CHGR PHASE
CHGR | COWP 5 || cow PHASE| 1 2 1 2 =PPBUS G3H o s
CHGR VCOVP 7_vcove Pl MEL103T- 4R7M5
CHGR_VNEG 8 lvneG LGATE 1206
. CHGR CSO P 18 |csop BGATE
¢ CHGR CSO N 17 lcson o 20V/V Al -
36V/V B
oo 5 VBAT G3H CHGR
£ §7950 g3 (@ A e T m
i( N 15 VOLTAGE=T?. C7045
2% E 4 - 001UF
2 o 35352929 =35 = -
CRITI CAL ERe N sm
| CR 85(,‘5AL
R70050 o578
Ng/" sk 2 TQ FROM BATTERY
XWQ00 1003532 PPVBAT GBH CHGR . als
. mm
1532 L Lian TR ] T e
BEACE-NEAREH7888: [53: 1 1 E 5 VOLTAGEST2. BV
i T
(CHGR_CSQ P) R7051 > 2 1
(CHGR CSO N) R7052 ¢ 2 N
(PPVBAT_G3H CHGR R) (PPVBAT G3H CHGR R)
( CHGR BGATE)
C70111: 1 C7000 C70051
0. 01U — L TUF 0. 22F 0 001 4
Vo T 8V T -
X7R- 2 2 X5R- 2 X7R-
402 402-1 0603-1 0

e

NC_NMASTER=MASTER

SYNC_DATE=MASTEH

TTILE

d} Appl e I nc.
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PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
138S0812 1 CAP CER 1UF 10% 35V X6S 0402 MURATA C7121 CRI Tl CAL
+ _=PPVI N_SO_VCCSASO
+ =PP5V_S0_VCCSASO
CRITI CAL Y 9 B - RCmn CRI Tl CAL| OMT_TABLE _—
R7101% 1C71071 | MNRecR: +2 mm c7120 C7121 : 1 22
2.2 é;gL)JF 1 E F - o O1UF
1/ 18W 2 1C7130 /2
e %5 R7130Y L g'550F e, cemmy 5
U 5 gVI PLA(I NEAR=C7121 1 3nm
PP5V SO VOCSASO VCC L VL 5 PLACE NAR100 2 T
. mm =
NGESSYY PTH=0. 2 mm o g 4023 37650944
CRI TI CAL
Vo TPVeC VCCSASO VBST Q7100
Ur7100 M NERECR-V BTHES: 2 1 2 RIKO222DNS
| SL95875 D PTETRE HABON CRI Tl CAL
C R7151 o D =PVCCSA_EN ey TN g 18 RSO RV — CRI_TI CAL Rr140 C
-+ 1>y CPU_VCCSaseENsE 1y 525 CPU_VCCSASENSE DLV 10/pg CRITICAL e 17 ST 1 J "',__ L4399, fF’ =PPVI REG .4
M:l_l/i'\év VCCSAS. SREF 7 | srer PHasH] 16 Vﬁf& LL 7 1 2 PPVOCSA REG R 2 AN .
4 12 1 12 mm Pl MBOS3T- SM 13 Tm 4 3 6A Max Qut put
'R7147 VCCSASO_ VO e} LGATE] SW TCH NCDE=TRUE J|_ 152S1302 Vv f = 500 kiz
11 6 =
41.2K VCCSASO_OCSET ocseT 1 C7160
R7153 BELEW i o PVCCSA_PGOOD 14 |peoon 1RP0PF
vecsaso TN 1%‘& 2 VOCSASO RTN DIV 4 len VOCSASO DRVL 2 X7k CERM
— MNRER-WBHES: S
1 11/§\£V VCCSASO_FSEL 13 |pseL AT B TR g° B
r DI DT=TRUE =
2 ° 71031 VOCSASO_SETO 8 |sero 1
XW10]10) 0.022(F - NO BUFH31|  vecsaso SET1 9 fsem - |
PLACE NEAR=CI761 2 1mm X5R: X7R- 8%02 2 1R7148 ) 1239@ 6 I oo I NTEL TABLE:
3%2"1‘63}( N{%SZ S VI DL(ENDI AN SWAP) Vibt Vi Bo Vol tage w0 1 VCCSASO_CS P
Pl 1C7102
2402 0 Y 0.9v o 2 VOCSASO_CS_N
o — igggUF G\D__PGND R71411 o0
2 of o« 1 0 0.8V
1 (le_.lj %721558 6 NO_XNET_CONNECTI om:wmp% C7140
LAA 0 1 0. 725V 202,
T000PF
5 Vl}/é\ CPU| VCCSA_VI D<1> 2 ||t
X . LR . % CPU[ VCCSA VI D<0> 1 1 0.675V L),
1 C7106/'R7154 |'R7152 |1 7105 witloe |'R7142
B —— 10PF 1%64K 411%64K —L 10PF S| H R7 B
5 3% 16w 16w T, &R 1 % OCP = R7141 x 8.5uA / R7140
o= i it 2 ghem Rr149 160
2 2 4;39K (VOCSASO_QCSET) 2402 OCP = 8.5A
;gilﬁ\év ( =0 va NO_XNET_CONNECTI ON=TRUE
2402 -
XW1,00
VC('\}SASO 1582
VTR S & L
PLACE NEAR=U7100 3 1mm
_—
A SYNC MASTER=MASTER SYNC DATE=MASTEH A
T
Syst em Agent Supply
.Cn
( fE Appl e I nc. <Prelininary Test>
S <no_L ABEL>
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D PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
138S0812 2 CAP CER 1UF 10% 35V X6S 0402 MURATA C7241, C7281 CRI TI CAL
. =PPVI N_S5_P5VP3V3 s o =PP5V S4 REG
CRI Tl CAL CRITICAL | CRITICAL M T_TABLE —PP5V.S5. DO CRITICAL | CRITICAL Jle TI CAL oM T_TABLE
1 1 1 1 1 — =8 1 1 1 1C7281 |11 C7283
Crggpil gl Crgatl. IOt I GTRI0 C7200 1 N CTefpl CTeRpl CTg8gll. L TIsL i
POLY- Tiﬁﬁ?z POLY- Tiﬁﬁ?z POLY- Tiﬁﬁ?z 2 %%}%; X5R |2 }%I 15 b= 100MA MAX QUTPUT POLY- Tiﬁﬁiz pa Y- TARY 2| paly- Tiﬁﬁiz 2 %%}%t X5R |2 }%I 1
CASE- D2E- SM CASE- D2E- SM CASE- D2E- SM 0 0 S22 CRI TI CAL CASE- D2E- SM CASE- D2E- SM E- D2E- SM 0 0
603-1 1 ® _
1 1 P5VP3V3 VREGS =100
2 S =
o _=PP5V_S4 REG SKI P_5v3va: | NAUDI[BEE EOVEGVS VREEZ és5 =Pp3vV. REG .
VOUT = 5.0V SKI P_5V3V3: AU 53320%1 O IR T I C72011| [1C7203 = y VOUT = 3.3V
12A MAX OUTPUT 1 15250688 . R7200* 128 5 Z B 8 o % T f 15250754 10. 5A MAX OUTPUT
CRI TI CAL MKW DTH=0. 2 oM g > E & B 2 2 XBR- CERM CRI TI CAL
F = 600 KHZ L7220 CRITI CAL 1 C7/12u;2:4 1/ 20 2 T % = 402 482 L7260 F = 600 KHZ
T. 0UR- 21A- 0. M p— 201 6 ISKI PSEL1 o 2l 376S0958 1. OUH 22A
RO i cro74 Fadit it 000 PH <220 2 2&;{ R72441 ?|P5vP3Va SKIPSHL 19 s pseL 01 CRITICAL | Powdest-sm
C . F30UP - ¢ 0010F - L VT 2o o 5 sgi/;‘ . 12%} 14 |ocsEL o= EN|_12 =P5VS5_EN am - J|_ 97035%2025 C
2 hory Ao |2 %%géoem_ P5VSA VSW o how = UNKSCWETESS W Mkt P5VS4_VBST 31 lvest1 ] vest2| 26 | | P3v3s5_vBST 5% 1 PovERSS o
T CRE CRI TLCAL a : 7] ' T4 "P5VS4_DRVH 1 |oRvia 3 orvre| 24 | | P3V3S5_DRVH L Prase | 7 ORI TI CAL
\n : 1
C725F2: 1, C7120 ('2 1 D OTSTRE =11 M N-KENE W BTHEG: § My e nooerce BITET | 1B P O MKMW BTHES: § MY . :(;3,70%;9:2
1 L FRECR- : 32 -RECR- : -
3302U°/'-~ gté% 2 NO STUFF > M N REE _WBIES: § W 5w o ok G] U?:TRLSE4 Swi & swep 25 16 oT=TRUE SW TCH NOOE=TRUE VN REE WEBHES S W | fo— NO STUFF g T 0%,
SaRY 2 xR cERM 2| |° — Bg 5 "RECR= : P5VS4_DRVL 30 |pRVL1 DRVL2| 27 P3V3S5_DRVL CNECR- : 6 « X TANT
LS 0 2 M NERESR-VY BTFES: § T o e UEgLE L= S i IS M NERER-W BFHES: 5 Wi 1 2 TS su
] PGND SR : P5VS4_CSP1 7 lcspr csp2| 18 | | P3V3S5_csp2 CRECR- ; — g b
J_ 7 C7218 P5VS4 CSN1 8 |csnt cshe| 17 P3V3S5_CSN2 C7288 p % L
= g‘ : s 01 IlILéF 11 [vooE RF 3 P3V3S5_RF 01 |1|LéF 3|—0—5| g g |
g5 | 10 P5VS4 VEBL 9 lvre1 vFez| 16 | [P3V3S5 VFB2 il 2 Y
2 ls s A me : 190 P5VS4_COVPL 10_|covpt cowz| 15 || P3V3S5_COVP2 9% - gl g|2
8 R , A 508 —
7B NE&255S . XBatg™ « o y_=P5VS4_EN 4 e enol 21 | [=P3V3S5E EN e R7206" X5ats L5508 1| 3
5k 0. 665E R7247 - P5VSA PGOOD 5 |pacon: peoope| 20 | | P3V3S5_PGOOD o b R7246 Bt 5 5
il cé v 1 15K, @D THRM_PAD 205, 1 2 2 3}{ gl ¢
: e 402 115/5 o @ 113/5 Y 402 2 2
2 R7256!  Meb¥ R7238 R7239" Wb |'R7216 2
XW 22007 (XYW 221 | 301K 121K 10K 5,,23K 1 X 26007 [
SM = M:léw = %15\9 M:léw 1 16w
1 b5 2 2402 21552 2402 1
P5VS4_CSP1 R XWr 200 P3V3S5_COMP2_R P3V3S5_CSP2 R
C7237 PLACE NEAR:U72010 28 1MV 238 C7239
1 1 1
B 150PF€:7)—— }gogg 4700pE - gog?PF B
R7221 %X;r —F éggyzlr —F }ié'\" R7261*
10.00K o (PSVP3V3 VREE2) (P5VP3V3_VREE2) 10 050
%{jb{‘w 11
2402 402,
GND_5V3V3 AGND
M N-RERR-W BFHES: 5 MM
VOLTAGE=0V
—
A SYNC MASTER=MASTER SYNC DATE=MASTEH A
| SITSHISE
5V / 3.3V Power Supply
d} Appl e Inc. e
S <no_L ABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
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CRI Tl CAL

BOM OPTI ON

PART NUMBER

DESCRI PTI ON

REFERENCE DES

13850812

CAP CER 1UF 10% 35V X6S 0402 MURATA

C7332, C7335

CRI TI CAL

DDR3 (1V5R1V35 S3) REGULATOR

=PPVI N S3 DDRREG

=PPDDR_S3_REG

Vout = 1.5V
15. 5A max out put

(Qr335 limt)

1C7346 f = 400 kHz
—L g, 0010F
2 gSI\F{ CERM
C7345 0a02
g%/UF 5
B gwaor

HDLACEiNEAR—-C7340, 1:1mm

.
CRI TI CAL CRI TI CAL | T1 CAL ué;§§a§E ué;jgaéEi 7333
1 1 1 1 1
. C7L;3>F36 . C87L§s‘F31 1c7334 - Tt L R 6610
3 3 BF T T e T
. _=PPVI N_SO_DDRREG LDO . T L DA T L DA FF%‘S}E. AT 6% R 67 stT 67
: _ D2E- SM
_ CRI TI CAL PLACE NEAR-QT330 5 ImLACE NEAR-G7330 § 1rm PLACE NEAR-CT332 1 3
+ _=PP5V_S3_DDRREG 7301 i E_‘if
CRI Tl CAL 10% 'g;)
C73001 X5f, BRI 2
10%2) o 2 1m
st-gi 2 =
08925 Fraco | 2 1om = (porree or
o~ mm 2|
R7325 -RECK- 7 CRI TI CAL
= VLDAIN M R-LFRE-W BHES: 87n” - G325 ar3 15250905
TEST=TRUE %A) o 6w : — CRI TI CAL
V5I N VBST DDRREG Vi 2 DDRREG VBST 1 |27 | o FOVE3602S 0
« o DDRREG FB U7300 12 DDRREG DRVH _____ e 8 o 5 0. 68UH 18A 3. 3MOHM
2 o y—=DDRVIT_EN \IT_Enany 17 |s3 TPss19ig  SW13 DDRREG LL amrmE (e ;gx rase 1 >
o my—=DDRREG EN OO VTTREE Enanl 16 |s5 ST e a2 4
N prRvL. 11 DDRREG DRVL  STE NOE-TRE M RHV'E& W B¥tl§8 ? i —d PCMVB103T
DDRREG 1V8_\(REF S -
G 1v8 & VREF i T1 CAL paood 20 _DDRREG _PGOOD . ERECe T | CRI TI CAL
1] vbbosns| 9 DDRREG VDDOSNS |1 Cc7340
Cr315: R7315 & |REFI N VIl 2« =PPVTT_SO_DDR LDO < 380UF
. f— b DDRREG _MODE 19 |MopE VTTSNS|_1 2 2.0V
% —— Y. DDR VTT 2
X7R‘8% 2 e DDRREG TRI P 18 |tr REG VITSNS o Wezern L. 349 X 8;'3?"1?" SEE B
102 enf 200 ¢ 1 ma|Bean a0 8 5m VITREF| 5 =PPVTT_S3_ DDR BUF L =L_3500F CRI Tl CAL|
aonn e Vol CRI TI CAL CRI TI CAL —W BTHES: B2 m 1 I 20, 3411,
OM T_TABLE £ Paw a0 Qb P C713060 1 1 C73;:61 - BREL IANL 330UF —— —
R7319: Rr3’8: 7316 I 1 4J :ggp e Bl 2
| — R 2 9 CASE- B2- SML
il % o N 'R7317 |'R7318 X5R 885 CERM
16 L6 2 3;41 200K 51.1K et s crsos 1 amm st v crseo 3 o
402 402 845> CERM 76 ar =
DDRREG P1V35 L PLAcE|NEAR L7300 8 Smm PLACE_ NEAR U7300 & 1nmm %_zu\év ¥ _ZU\éV C7350 7360, C7361 close to memory
319 2 2 = 5 1 .
SSI\%ZlSFV ols PLACE_NEAR [U7300 19 3nm PLACE_EAR 17300 18 3mm XW300 0.22 ;; e _MT\TEINIENt7W B+$8 17m|41m
SOD- VESM HF I—' SM C% A 2
CRI Tl CAL Kh 1 0
OM T_TABLE " A ,_ﬁND DNDRREG SGNI%!m
st [TREEE o
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
MEM VDD SEL_1V5_L 2a
114S0411 1 RES MIL FILM 1/ 16W 100K 1 0402 SMD LF R7316 CRI TI CAL PPDDR: 1V5
114S0391 1 RES MIL FILM 1/ 16W 60 4K 1 0402 SMD LF R7316 CRI TI CAL PPDDR: 1V35
37650612 1 MOSFET N CH 30V 100MA 7 OCHM SOT 723 HF Qr319 CRI TI CAL PPDDR: 1V5
114S0428 1 RES MIL FILM 1/16W 150k 0402 SMD LF R7319 CRI TI CAL PPDDR: 1V5

1.5V DDR3 Supply
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___=PP5V_S0_CPUI WP — _ 8 62
R714601
PP5V | MVP_VCC FAMNE
- . 5%
D VAL TAGESSV R pH =PPVI N_SO_CPUI MVP ; o,
»=PPVCCl O SO_CPUI MVP. a0l . (2:72 (%2 . (2:724U(%3
1 — — 2.
2 ap— Tl e i com
i V5 2 2
R7479* R7480 XSR Cop
54.9 130
& § Hoaew
}bé‘/ 160 PLACE_NEAR=U7400. 29: 2rmm
402, 2402 L PLACE_NEAR=U7400. 19: 2nm
PLACE_NEAR=U7400. 23: 2nm PLACE_NEAR=U7400. 21: 2mm g 2 2 NO XNET CONNECTI ONSTRUE
B Note: val ue needs scrubbing R7406
> s8¢s R7402 L 200
u7400 N Y _ — 43 62 78
MAXl%lZ&QGT M L 1’@%\’\6 XNET_CONNECTI ON=TRUE
o @om—CPUL MVP_AXG PWA2 13 | prvpvwe Tog L I MVP_T e R17£f15(|)<3 201"
NC3RZ| DRvPWA Tow 48 CPUL MWP_TONA 1 2 R7407
45 | cspas ORI TI CAdsta1| 25 > o 1/%;{3\” 1 y, 2 > _ a2 70
72 40 39 11 (OOT} CPU _PROCHOT L 4 A vRHOT* DHA1| 27 CPUI WP_UGATE1 o 201 1720w
C7450 9 Lxa1| 26 CPUl WP_PHASEL  mmy o %72%3? S
1 « @ CPULMP_PGOOD | 24 | poxa w28 CPUILM/P_LGATEL o 200 LMP | SUM R
L g\’OZVPF y CPUL MWWVP_AXG P 12 | poks cspat| 42 CPUl WP_| SUMLP oo 2 o - -
2 o os y—CPUL WP_VR_ON 47 |EN cspaave] 4L CPUl MWP_| SUM x7l§-58V§FWI
csnal 43 CPUI WP_I SUWN o 02
1 7 15 rmy—CPU_VI DSOUT 21 |voio I RO WS EBA <™
C 72 15 > CPU_VI DSCLK 23 | ak = o L8402 R7410
7 15 [y CPU_VI DALERT L 22 aLERT* cspa2| 44 CPUL WP_| SUMRP 1105 L 17
BsTA2| 34 | MVP_BOOT2 o2 1
CPUI WP_NTC 39 | THERMA 32 18y i
CPUI WP_NTCG 40 DHA2 — 62 [NO_TES['=TRUE }(Xu 1/%0w
THERVE Lxpz| 33 CPUI WP_PHASE2 o = 3R 1
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Bl o DETBIPA M C 3> YRR ETES 2 DP_TBTPA_M__N<3> -~ - B2 Lo Lanean M_LAEING 11 - - DP_A_LSX_M_N<1> o 7 B
0. 22UF | I §8% §.3Y BT tnused RO479 470K 2 | ST . Laeoe OThis BT LSX R2PlP2R (PN
« TBT_A Bl AS R 287 B [0 AN-ST W Lanezn o] BL7
B20 | 5 oo pvr RETURN & | B19
'R9499 + T B -
. 22K CRI Tl CAL Y, goorn €3
504 SGWL MDEL TBTPIN SHI ELD PI NS C9472 1
GO vap TRE %ZOW Vo TRe dddd d 0. 22UF I—;g'zn—s—dzyl TBT_A R2D C P<1> am s e
9476 %"\ 73 aova0 e LT — D9498 """\ ddddddd - e =2 TBT_A ROD P<1> CO473 15" % TBT_A_RPD C N<1> —
o s TBT A D2R P<1> ——t TBT A D2R C P<1> = = TBT A D2R1_AUXDDC P | > o TBT A ROD N<1> 0 290F
76 33 7 TBT A D2R N<1> 09477 SR TBT A D2R C N<1> D9499 A K .+ TBT A D2R1 AUXDDC N - | N B .
&RMXSR 201 BARIU-UZL [: B L
CRI.TI CAL 514-0836 —
G\D VO D TRUE L9498
650NH- 5% 0. 430VA- 0. 520HM
16 0o _DP_A_AUXCH DDC P 2 (YY1 owwome .
76 0o _DP_A_AUXCH DDC N i 0603 -
C9498 1 1C9499 CRLTI CAL 470k R's for ESD protection
30RE — o PF 650NH 5% 5 450MA- 0. 520HM on AC coupted stanals
%;— > (] . . r—
G GERY ; CERM 2 (YY1
0603 SovTE
A o TBT_A HPD . Al
» TBT A CONFIGL RC o Source must pul
1 P
TBT_A _CONFI &_RC %;.96110?: down HPD input wi th Thunder bolt Connector A
% ’ 8% %’2 greater than or equal BT
X5R- < i >
R9452!| ['R9451 09494 1| |1c9495 |'RO441 o1 o 200K (02 1) d} Appl e I nc. ol ey T
y Z{ﬁv“ﬁ' Mow  380pE—— —— 330FF < 0K = Stk 100 range ° <no_LABEL>
e BN 2 2 18% cerm Hah 20 5oV NOTI CE OF PROPRI ETARY PROPERTY:
201, 2201 &Y 551 2201
Low o 0 8v Eg&l I\ETO}'\RYM L‘g\‘RCng\Tr&AIC)’:\‘ERPE‘EEI N IS THE
THE POSESSOR AGREES TO THE FCLLON NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
= 111 NOT T REVEAL OR PUBLISM I T I N WHOLE GR PART
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PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM CPTI ON
138S0811 1 CAP CER 4 7UF 10% 25V X5R 0603 MJURATA 9615 CRI TI CAL
3. 3V/ HV Power MJX
V3P3 nust be S4 to support
wake from Thunderbolt devices
. _=PP3V3 S4 TBTBPWRSW
Nomi nal Mn Max
RITIcAL [CRTIGAL I\vopa 1toom 1os0me 1200m
1 1 1 HVSO 890MA 830mA 930mA (assunes 15V 12W ni ni mum
o687t 09680 O IEEOBBL I o e ssom (s 35 5 12 0v 15 11 7w
b T = i( %
EYBgA3¥ TXSR ceﬁgt 2 Ogg-lcem PP3V3 SW TBTBPVR .,
19 vap3ouT 18 NECRS X
V3P3 =3.
, =PPHV_SW TBTBPWRSW [ 20D 12 PPHY_SW TBTBPWR
= A juai
7| )V =
1 1 1
M T TABLE J_Cgels 9610 cnca | FEFRI _11(5686 169611
—— 00610 W TR TR
T W coa21050RaP | e gh oo |7 5ok
16 |rsvD RsvDL 15 I
=TBTBPVRSW EN 5 |en |seT vapd 8| . TBTBPWRSW | SET V3P3
wmm TBT B HV EN RC| 1ilwen  1sersq10 | TBTBPWRSW I SET_SO
o o [y =TBT_SO_EN 17]so |seTs19 | . TBTBPWRSW | SET_S3
oo e TBTHV: P15V ] | TBTHV: P15V
4 ~PAD R9610* 1RO611 1RO612
|| sl o 12V see 22. 61§ %; 6K ?9 5K
petow 1/ 20W Sow Sow
201, 5201 5201
TBTBPWRSW | SET S3 R <RV3P3>
- TBTBPWRSW | SET_SO_R

For 12V systens:

TBTHV: P15V
R9613"
22.°6K

1/ 2! %

<RHVS3>

'R9614

TBTHV: P15V
22. 6K

requires two
1

6, SET Seowi th Co3210.
ow Single R on | SET V3P3 OK

201, 2201

<RHVSO>

Sinale fault protect|on

I'LIM = 40000 / RI SET

76 33

76 33

70

E o) TBT B LS

C9620 1 C9621 1l |'ROG27
SIE = 510K
AT o T 340
X5R- RM X5R- RM
i s
SI GNAL_MODEL=TBT_MUX
» oo IBT_ B OO SEL 1 |giAsiN
9630 s oy—PP_AUXI O EN 2 |auxi 0 EN
DP_TBTPB AUXCH C N '—|o 1UF1 Im 5 = DP_TBTPB_AUXCH N 7 laux
7 sy DP_TBTPB AUXCH C P 31 112" = DP_TBTPB_AUXCH P 8 [auxs
0. 1UF I'%FEM DP_TBTPB DDC DATA 4 |poc pat
« (rmy—DP_TBTPB DDC CLK 5
9632 1 o TBT_B_CONFI GL_BUF 16 |ca_pETOUT
0. 220F . DP_TBTPB M._P<1> 11 |opy
C9633 1 « DP_TBTPB M._N<1> 10 |pp.
0. 22UF I'QQ‘E_WY' » mp—IBT_B LSTX 14 | s7x
BPVIR TBT B_LSRX_UNBUF 13 | srx
ey | - TBT B DP PWRDN 6 e PD
74A%6|’8%9? 5 s qm—DP_TBTPB_HPD 12 |yppouT
V(
RX 4y A3 Rgezlgll
C9660 - v/ 230
EZ']).UF - ds6 201,
D
ogoicEIEWI 21

0 _PP3V3_SW TBTBPWR

DP_TBTPB M._C P<1>
76 33 (TR DP_TBTPB M._C N<i1>

TBT B Bl A 7
19625
?}UF

DDC_CLK

PP3V3_SW TBT

Y =8B

Thunder bolt Connector B

y 1 Y 1 PP3V3RHV_SW TBTBPWR
€9600 =T ]

21
25

24
2 335, CERM
23 " DP_B AUXCH DDC N
22 DP_B AUXCH DDC P
TBT RX 1 Bias Sink
18 TBT B CONFIGL_RC
19 DP_B LSX M_P<1> ;4
20 DP_B LSX M._N<1> 4 4
TBT LSX A R2P/P2R (P/N)
17 TBT_B HPD 70
'RO628
100K

TBT_B D

70 1|2
0. 2oUF I—W TBT_B R2D C P<0> Van LR
2

N<O0> (R0

DP_B LSX M._P<1> ;4

DP B LSX M._N<1> 5 46

TBT B R2D C P<1> 73378
TBT_B D N<1> @7 33 76

SYNC DATE=11/14/ 201
— —

Thunder bolt Connector B

D=/

<Prelininary Test>

<no_LABEL>

PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON =
118S0145 2 RES, ML FI LM 1/ 16W 17. 8K, 1, 0201, SMD, LF R9610, R9613 TBTHV: P12V o1 L R91601
: ﬁ;—— TBTBCONN 20 _RC 1 2
11850145 2 RES, MIL FI LM 1/ 16W 17. 8K, 1, 0201, SMD, LF R9611, RO614 TBTHV: P12V XTR GEEM 2 £
0 1 601 VOLTA( —ISV 1/ 20W
Nom nal Mo e 1 For J9600 TBT ST pads @0 va b TRE
I HVSO/ 3 1120mA  1090mA  1170mA (12W mi ni mum = —— 1UF G s araim .
(GB.;‘V:D(;HT (0 18 9v) (Both C's)
9674 5 BT Oir o P Dir 8T i r s
o5+ o TBT_B_D2R P<0> w2 TBT_B_D2R G P<0> - - - - D e C0671 1
763 7 TBT B D2R N<O> (9675 RW X5R- 20T «: TBT B D2R C N<O> - - = 3 3 - - | 2o
@W - - CRI TI EAL o o TBTBOONN 7 C 0. 22UF >
S 2 a0 o me oo e Sl A - AT
a0 van me R9694'|  ['R9695 7 19200 e
o 5% MDP- D1
1/ 21 20W 470K
201 %1 2216 wp  FRT-TH G g 20w
2 2 2 Lo conFlar  M_LANEOP o { A3 1
9678 470K 2 ) ﬁg O CONFl G2 ML_LANEON g L’— 5
2 3 a2 GN\DL
1o 2 DP_TBTPB p<3> ngégulp I—m_ﬂv‘ . DP_TBTPB_M._P<3> i ThRY o - A0 [0 S e M_LANELP o] A0 18
7 s my—DP_TBTPB M._C N<3> XoR 0201 ;s DP_TBTPB_M._N<3> — - A2 | 5\ angsn Mo_LANEIN o | ALL
0. 22UF 552 T Unused RI679 470K 1, pp 2 \ e O G s o A1 .
M 201 | 0 AUX P ML_LANEZP G
ALB | 5 AUX CHN  ML_LANE2N o | ALY
22015 pp_PuR RETURN | ALS
— Pm-r A G\D Va D TRUE
y R SHI ELD PI NS (Bulhcs)
%ZOW Sow e i L 9672 1
s 201 1 (Both D's) IR RE G 0. 22UF Y 82
76 17y @0 vao Sk 2 2% vao e 4 d - @ 2 IBT B R2D P<i>
ros 18T B 2R pe1> (2076 T TBT B D2R C P<1> 2828 A st TBT B DPRIL AUXDDC P ] 0 1 e =/ TBT B R2D N<l> ngégulp oo =
76 33 7 TBT B D2R N<1> C9677 TBT B D2R C N<1> D9699 A K « TBT B D2R1 AUXDDC N - | N B
RV X5R-201 o ¥ o' TrE = 1
G\D VO D TRUE ch T| (:AL R9673
L9698
650NH- 5% 0. 430MA- 0. 520HM
7570 _DP_B_AUXCH DDC P 2 1 oowanme o
1670 _DP_B_AUXCH DDC N 0603 -—
9698 1 1 C9699 CRUTI AL 470k Rs for ESD protection
30PF —— F o on AC coupl ed si gnal s
ST T b 650NH- 5% 0. 430MA- 0. 520HM
QG Y 1CEF%M 2 Y 11
0603 ST TE
» _TBT_B HPD .
» _TBT B CONFIGL RC C9602i P Source mist pul|
= oy 1BT_B_CONFI @2 RC o Og%) reater o ot s
X5R- 2 o u
R9652!| |'R9651 (9694 :| |1c9695 |'RO641 ot o o (o d} Appl e Inc.
1M 10'\2 330PF —— —— 330PF 1%0'( = Sink D range L
12 W R B 2 2 18% cerm Jfeow Hah 20 5oV NOTI CE OF PROPRI ETARY PROPERTY:
201, 2201 o1 05651 2201
Low o 0 8v THE | NFORMATI ON CONTAI NED }-EREI N IS THE
PROPRI ETARY PROPERTY_ OF APPLE
THE POSESSOR AGREES TO THE FCLLONI\G
| 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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PPBUS SO LCDBKLT FET

MOSFET FDOB38APZ

CHANNEL P- TYPE

RDS( ON) 43 nChm @. 5V
C%'f@é LOADI NG 0.715 A (EDP)

FDC638APZ_SBMS064

Ssaore- HF PPBUS_SW LCDBKLT PWR
3 ANE?372(\)/_0467 o [N WEIES 3sHERE 1S A SENSE RESI STOR BETWEEN
—PPBUS SO LCDBKLT! PPBUS ) e PPBUS_SW LCDBKLT_PWR NEED VALUE CHANGES FOR 55V AND 96 LEDS !!! D
D N AND PPBUS_SW BKL
603- HF ha ON THE SENSOR PAGE
BOTTOM I

LCOBKLT EN DIV s+ =PP5V_S0_BKL *L9710, Q9701, D9701, C9715-C9719 SHOULD ALL BE PLACED NEAR EACH OTHER.
'R9789 e e LD 2 U
K CRI Tl CAL CRI TI CAL C9715, C9716 SHOULD BE PLACED | N T-BONE. SAME FOR C9718, C9719
9 L9710 N0 T R SN IO T8 701 C9715, C9716 SHOULD BE PLACED ON TOP SIDE. PLACE C9718, C9719 ON BOTTOM S| DE
22UH 20% 2. 4A- 0. 1050HM rrab 0L,
s PPBUS_SO_LCDBKLT PWR ™A% ' o710 1 s PLACE NEAR L9710 1 3 VOLTAGE=12.6V 1 KLT PUR SW A NJ K PLACE reaR 09701 2 51 PLAcE reaR DoTOL 2 B PPV%T SO_LCDBKLT ; o o0
30C- SM . 2 ; tE .
1CCR;'9T7' 103" 1C9713 M NERECR-W BFHES. %51 27 DFLS260 CRI TI CAL | CRI Tl CALl CRI Tl CAL | CRI TI CAL %ﬁ@ 8:35" -
UF o UF 19715 [1COrl6 [+ (9718 [1COrl9 |1 o717
1% > % L Z55uF ZOUF 2 2UF - 2. 2UF T000PF
—F R 402 PPBUS_SO_LCDBKLT_PWR_SW SHOULD BE KERT AS SHORT AS POSSI BLE 2 %%%/@m 2 %%%/@m 2 %glg(fm 2 %g%/@m—\z i% \
— LacE neAR o708 1 S
5 = 1
o> LCD BKLT EN | = LacE neAR 9701 2
pLAcE repe coon 2 o
,=PP3V3_S0_BKL_VDDI O
puace s ufron 22 s Y S
PLACE Nea L9710 2 R9708*
C PLACE NEAR L0701 22 WM 1C9714 |1 C9710 C9711 " 63. 4K C
L g o1UF L TUF 5 %
Tllen 8. T il Fid
s o> BKLT PLT RST L ZIRCERM |2 S8R T CERV CRI TI CAL 4922
5 | S
Sl 7308DN
FET. 4 K-1212- 8
B S T RO709!
1 59. %}é%
123 16W
o 8§ 8 WS,
VDDI O VLDO VIN
w9701 1
LLP LCDBKLT: ENG
6 o 5 2a g sw M NRESR-WBHHES: BsITy s s o 12 20 |
RO717 RO717-R9722 CAN BE OCHM | N PRODUCTI ON, ADD BOM CPTI ON
BKL_ESET S lrser X FBl 21 BKL_FB 110-2, LED RETURN 1 T
BKL_FLT 20 | LTER ) ouril 12 BKL_ | SEN1 | 1% 7 :20 hm
2 M ERESRWBFES: 3o MW -
R9753 AND R9757 NEED TO BE 402 PACK FOR LAB ACCESY BKL_| SET 3liser  F  ourg| 13 BKL I SEN2 ChEU a2 e T ENG
a2 _= 7 0 10 @ 14 FLAGRNERR L8 :
12c BKL 1_sca. R9753 DY S—— BKL_SCL sak L ar BKL_| SEN3 pQg“rls
BKL_SDA 11 |spa cural 16 _BKL | SEN4 LED RETURN 2 o ST
= 2 i, 1% \n - 120 nm
»_=12C BKL 1 sbA R9757 o0 LAANZ bUJ U 16w M LE 402 LVDS BKL_ PWM RC PV auts|_17_BKL_1 SEN5
R9731 , _TP_BKL_FAULT 7 lrauLT outel_18 BKL_| SEN6 LCDBKLT: ENG
B s _PPBUS SO LCDBKLT PWR . BKLT_EN 4 |en vsvnd_19 BKL_VSYNC R B
801K 2 RO715 CRI TI CAL 2 LED RETURN 3
By o 'R9765 1% 2 0"
% RECR=
HEPE 100K 10K X 755
ow ( EEPROM [shoul d set EN_| _RES=1) %‘gﬁw 2 2 8 Ty %o mssesm om0 0w LCDBKLT: ENG
g 2 RO714! 2162 ol ol = ¥ R9720
16.2K ¢ | _LED=22. 7MA Al S(APN: 353S3376) |2 10.2, LED RETURN 4
= 4WS 1| TLED=369/ Ri set PWM RES = 9+3 —MWW N oong
) WS, TR WBIES 3o " g1 W RS WBTFES oM
R9716* .
R9704 FPWELD. 2KHZ 12. 7g§ J_ ,‘w,mmm; LCDBKLT: ENG
o oy LCD BKLT PWM 1 2 . details in spec M:l)zgv 1 10%1
LCD_BKLT_PWM SHOULD BE KEPT AWAY FROM BOOST Cl RCUI T 3igw STUFF 2 - = 210/ LED RETURN - - e
205 1C9704 ERECKS ENETET CRECKZ - 2071m |
%gpf: XV\%ZlO 402
f 40%,, BkllsaD 1 ) e |2_(2:DBKLT: ENG
N| . PLACE NEAR LB701 9 101
1 VKRR W BFFES: 3 M " 1102, LED RETURN 6 D
PLACE XV®710 AWAY FROM U9701. 1-AND U9701. 15 MRERER-W BFFES: 301 M NERESR-W BFHHES: 30 ™
ADD VI AS | N TPAD OF U9701 5
A PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON A
116S0004 6 RES MIL FILM 1/16W0 5 0402 SMD LF CRI TI CAL LCDBKLT: PROD W SESEAISERR A
RO7IT. RITI8, RI7IS, RI720, RO7ZL, K722 LCD Backlight Driver (LP8545)

TG NOVEET

<Prelininary Test>

<no_LABEL>
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CPU Signal Constraints

PHYS| CAL_RULE_SET

LAYER

ALFON RUTE | 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

ON LAYER?
CPU_50S * =50_OHM SE| =50_OHM SE =50_OHM_SE =50_OHM SE =STANDARD =STANDARD
CPU_55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM SE =STANDARD =STANDARD
CPU_27P4S * 227P4_OHM SE =27P4_OHM SE =27P4_OHM _SE =27P4_OHM _SE 0. 1MV 0.1MM

NOTE: 7 mi| gap is for

VCCSense pair,

which Intel

says to route with 7

m | spacing without

speci fying a target inpedance.

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

SPACI NG_RULE_SET

CPU Net Properties

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

CPU_AGTL * =STANDARD ? CPU_AGTL TOP, BOTTOM =2x_DI ELECTRI C ?
CPU_8M L * 8 ML ? CPU_VI D * 0.457 MM

CPU_COWP * =4X_DI ELECTRI C ? CPU_VREF * 12 ML

CPU_I TP * =4x_DI ELECTRI C ?

CPU_VCCSENSE

*

=6X_DI ELECTRI C

?

Most CPU signals with inpedance requirenents are 50-ohm singl e- ended.
Sone signals require 27.4-ohm singl e-ended i npedance.

SOURCE: | VB PLATFORM DG ,

PCl - Expr ess

Tabl es 205-207

PHYS| CAL_RULE_SET

LAYER

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

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

PCI E_85D

85_OHM DI FF =85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

CLK_PCI E_90D

90_OHM DI FF =90_OHM DI FF

=90_OHM DI FF

=90_OHM DI FF

=90_OHM DI FF

=90_OHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

PCE

=6X DI ELECTRI C

CLK PCIE

=5X DI ELECTRI C

NET TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CoO—Dv_s2N PCl E_85D PCE DM S2N P<3: 0> 7 10 18
DM _s2N PCl E_85D PCLE DM _S2N N<3: 0> 710 18
oM s PCl E_85D PCE DM _N2S P<3: 0> 7 10 18
DM s PCl E_85D PClE DM _N2S N<3: 0> 71018
[O—EDL_DATA PCl E_85D PClE FDI _DATA P<7: 0> 7 10 18
CO—EDL_DATA PCl E_85D PClE FDI _DATA N<7: 0> 71018
CO—EDL_EsynC CPU 50S CPU_AGITL EDI _ESYNC<1. . 0> 10 18
CO—EDL_LSYNG CPU_50S CPU_AGTI EDI 1L SYNC<1. . 0> 10 18
CO—ERL_INT CPU 50S CPU_AGITL FDI | NT 1018
CO—DM_CK100M K PCOE 90D| QK PAE DM _CLK100M CPU P 7117
O—DM_aK100M K PCOE 90D| QK PAE DM _CLK100M CPU N 7117
CO—CRUEDP caw CPU 27PAS CPU_COVP CPU EDP COWP 10
CO—CRUPEG cove CPY 27PAS CPU_COVP CPU_PEG_COWVP 10
>—BU GG CPU 50S cPy I TP CPU CFG<17..0> 10 24
O—XDE_aK CPU K PCE 90D| K PO E | TPCPU CI K100M P 1o
O XA K CPU K PCOE 90D| QK PAE | TPCPU _CLK100M N 17
O—XDE QK PCH K PCOE 90D| QK PAE | TPXDP_CLK100M P 17 24
O XDE_AK PCH K POE 90D| QK PAE | TPXDP_CLK100M N 17 24
O—DBLL_REE O KI20M K PCOE 90D| QK PAE DPLL REF CLK P 17
O—DBLL_REE O KI20M K PCOE 90D| QK PAE DPLL REF CLK N 17
X 1Dl CPU 50S cPy I TP XDP_CPU_TDI 11 24
O—XDE_ 10 CPU 50S cPy I TP XDP_CPU_TDO 11 24
X IMs CPU 50S cPy I TP XDP_CPU_TMS 11 24
O—XE_IX CPU 50S cPy I TP XDP_CPU_TCK 11 24
>_TRST_1 CPU 50S cPyU I TP XDP_CPU TRST L 1124
CO—XDE_BPM CPU 50S cPy I TP XDP_BPM L<3. . 0> 1124
O XDE_BPM | CPU 50S CcPU I TP XDP_BPM L<7..4> 11 2
— il CPU 50S cPy I TP XDP_DBRESET L 11 24 25
O XDE_PROY_| CPU 50S cPy I TP XDP_CPU PRDY L 11 24
CO—XDE_PREQ | CPU 50S cPyU I TP XDP_CPU PREQ L 1124
O —CPU CATERR | CPU 50S CPU_AGITL CPU CATERR L 11 3
O—CRUPROC SEL_| CPU 50S CPU_AGITL CPU PROC SEL L 1 20
O—CRU BEl CPU 50S CPU VID CPU_PECI 11 20 40
O CRULPROCHOT | CPU 50S CPU_AGITL CPU_PROCHOT L 11 39 40
>_CPU_ CPU 50S cPU I TP XDP_CPU_PWRGD 24
[CO—BM.IHRMIRIP | CPU 50S CPU 8M L PM THRMIRI P_L 11 20 40
CO—BMSWINC CPU 50S CPU_AGTL PM _SYNC 1 18
[CO—BMMEM PYRGD CPU 50S CPU_AGTL PM _MEM PVWRGD 11 18 27
CPU 50S CPU_AGITL CPU_PWRGD 11 20 24
CO—CRU SM RCOVP CPU 27PAS CPU_CONP CPU_SM RCOWP<2. . 0> 1
D CPU 50S CPU VID CPU_VI DSOUT I,
[ CPU 50S CPU VID CPU_VI DSCLK 15 61
[ CPU_50S CPU_VID CPU VI DALERT L 150
= CPU_55S CPU VID CPU_VCCSA VI D<1.. 0> 13 58
[CO—CRU VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P 15 61
[CO—CRU VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N 15 61
[CO—CEUL VCCSENSE CPU 27P4S CPU VCCSENSE | CPU VCCI OSENSE_P 13 63
O CPLLVCCSENSE CPU 27P4S CPU VOCSENSE | CPU VCCI OSENSE_ N 13 63
[ CEUL VCCSENSE CPU 27P4S CPU VCCSENSE | CPU AXG SENSE P 13 61
[CO—CPLLVCCSENSE CPU 27P4S CPU_VCCSENSE | CPU AXG SENSE N 13 61
CPU VCCSENS CPU 27PAS cpPy VCCSENSE | CPU VCC VAL SENSE P 10
CPU_VCOCSENS CPU 27P4S CcPy VCCSENSE | CPU VCC VAL SENSE_N 10
CPU_VCOCSENS CPU 27P4S CcPU VCCSENSE | CPU AXG VAL SENSE P 10
CPU_VOCSENS CPU 27P4S cpy veeseNSE | CPU AXG VALSENSE N 5
O —CPUL VOCSASENSE CPU 50S CPU_AGITL CPU_VCCSASENSE 13 88
O CBULMEM VREE CPU VREE PPCPU MEM VREFDQ A 10 3
CO—CBLLMEM VREE CPU VREE PPCPU_NMEM VREFDQ B 10 3
O CBLLMEM VREE CPU VREE PPOV75_S3_NMEM VREFDQ A 25 a1
CO—CBLLMEM VREE CPU VREE PPOV75_S3_NMEM VREFDQ B 20 a1
EO—CRU MEM VREE CPU_VREE PPOV75_S3_MEM VREFCA A 25 a1
O CBLLMEM VREE CPU_VREE PPOV75 S3 MEM VREFCA B 20 a1
X aK TP K PCOE 90D| QK PO E XDP_CPU_CLK100M P 24
DX aKITP K PCE 90D| QK PAE XDP_CPU CLK100M N 24

Sy OATE 09/ 13/ 201
—

Iwm \ASTER 5 B
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Menory Bus Constraints

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
MEM 37S * =37 OHM SE =37 OHM SE =37 OHM SE =37 OHM SE =STANDARD =STANDARD
MEM 40S * =40 OHM SE =40 OHM SE =40 OHM SE =40 OHM SE =STANDARD =STANDARD
MEM 72D * 72 OHV DI FF =72 OHM DI FF =72 OHM DI FF =72 OHM DI FF =72 OHM DI FF =72 OHM DI FF
MEM 50S * =50 OHM SE =50 OHM SE =50 OHM SE =50 OHM SE =STANDARD =STANDARD
MEM 85D * 85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF
D SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
MEM CLK2MEM * =4X DI ELECTRI C ?
MEM CTRL2CTRL * =3X DI ELECTRI C ?
MEM CTRL2MEM * =3X DI ELECTRI C ?
MEM CVD2CMVD * =2X DI ELECTRI C ?
MEM CMD2MEM * =3X DI ELECTRI C ?
MEM DATA2DATA * =2X DI ELECTRI C ?
MEM DATA2MEM * =3X DI ELECTRI C ?
MEM DQS2MEM * =4X DI ELECTRI C ?
MEM 20THER * =6X DI ELECTRI C ?
MEM DQBL2BL * =4X DI ELECTRI C ?
MEM DQCH2CH * =6X DI ELECTRI C ?
Menory Bus Spaci ng Group Assi gnnents
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG_RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG_RULE_SET
MEM CLK MEM * * MEM CLK2MEM MEM CVD MEM * * MEM CMD2MEM
MEM CVD MEM CVD * MEM CVD2CMVD
C NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG_RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG_RULE_SET
MEM CTRL MEM * * MEM CTRL2MEM MEM * DQ BYTE* MEM * * MEM DATA2MEM
MEM CTRL MEM CTRL * MEM CTRL2CTRL MEM * DQ BYTE* =SAME * MEM DATA2DATA
MEM A DQ BYTE* MEM A DQ BYTE* * MEM DQBL2BL
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET VEM B DQ BYTE* VEM B DQ BYTE* N VEM DGBL2BL
VEM DOs VEM . MEM DQSZVEM MEM A DQ BYTE* MEM B DQ BYTE* = MEM DQCH2CH
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG_RULE_SET
MEM * * * MEM 20THER

DDR3 (Menory Down) :

DQS intra-pair

CLK intra-pair

DQ DQs/ A/ BA/ cnd si gnal
Maxi num | engt h of any signal

SOURCE: Chief River

mat chi ng shoul d be within 0.127mm inter-pa

SFF Platform DG Rev 0.7 (#460452), Se

DQ signals should be matched within 0.508nm of associated DQS pair
mat chi ng should be within 0.127nm no inter-pair
DQS to clock matching should be within [CLK-139.73mm] and [ CLK-30.48mj.

ir matching should be

dielectric.

ction 2.6.3

mat chi ng requirenent.

wi thin 0.508mm

CONTROL signals should be matched within [CLK-2.54mj to [CLK+Om] of CLK pairs.

A/ BA/ CVD signal s shoul d be matched within [CLK-2.54mj to [CLK+2.54m] of CLK pairs.
spacing is 4x dielectric, CLK is 5x
fromdie pad to first DRAM device is 139.7nm nax,

to |last DRAM device is 194.31nrm nmax.

Menory Net Properties
NET TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
OO MEMA QK MEM 72D MEM O K MEM A CLK P<0>
O MEMA K MEM 72D MEM O K MVEM A _CLK N<O>
O MEMA CONTL MEM 37S MEM CTRI MEM A_CKE<1. . 0>
CD—MEM A _CNTL MEM 37S MEM CTRI MEM A_CS_L<1>
D MEMA ONTL MEM 37S MEM CTRI MEM A CS L<0>
D MEM A ONTL MEM 37S MEM CTRI MEM A ODT<1>
CO—MEMA ONTL MEM 37S MEM CTRI MEM A ODT<0>
O MEMA D MEM 40S MEM_CMVD MEM A_A<15.. 0>
D MEMA QD MEM 40S MEM_CMVD MEM A _BA<2..0>
O MEMA D MEM 40S NMEM CMVD NMEM A RAS L
O MEMA D MEM 40S MEM CMVD MEM A CAS L
O MEMA QD MEM 40S MEM CMVD MEM A WE_L
CO—MEM A DQ BYTEQ MEM 50S MEM A DQ BYTEQ MVEM A_DQ<7.. 0>
O MEMA_DQ BYTE] MEM 50S MEM A_DQ BYTE1 MEM A _DQx<15. . 8>
O MEM A DQ BYTE2 MEM 50S MEM A_DQ BYTE2 MEM A _DQ<23. . 16>
O MEM A DQ BYTE3 MEM 50S MEM A DQ BYTE3 MEM A DQ<31. . 24>
O MEM A _DQ BYTE4 MEM 508 MEM A DQ BYTE4 MEM A DQ<39. . 32>
O MEMA_DQ BYTES MEM 50S MEM A_DQ BYTES NMEM A DQ<47. . 40>
O MEMA_DQ BYTEG MEM 50S MEM A_DQ BYTE6 MEM A _DQ<55. . 48>
D MEMA_DQ BYTE? MEM 50S MEM A_DQ BYTEZ MEM A _DQ<63. . 56>
MEM A_DQS( MEM 85D MEM DQS MEM A DQS P<0>

LA MEM 85D VEM DS NMVEM A_DQS_N<O>
O MEM A DXE1 MEM 85D MEM DQS MEM A _DQS_P<1>
O MEM A XE1 MEM 85D MEM DQS NVEM A DOS N<1>
O MEMA DS MEM 85D VEM DS NMVEM A_DQS_P<2>
O MEMA D2 MEM 85D MEM DQS NVEM A _DOS N<2>
O MEMA DOS3 MEM 85D VEM DS MEM A DQS P<3>
O MEMA DOS3 MEM 85D VEM DS MEM A DQS N<3>
O MEMA DQs4 MEM 85D MEM DQS MEM A DQS P<4>
O MEMA DS MEM 85D MEM DQS MEM A DOS N<4>
O MEMA DOSS MEM 85D VEM DS MEM A DQS P<5>
O MEMA DOSS MEM 85D VEM DS MEM A DQS N<5>
O MEMA D6 MEM 85D VEM DS MEM A DQS P<6>
O MEMA DXSE MEM 85D VEM DS MEM A DQS N<6>
O MEMA DQS7 MEM 85D MEM DQS MEM A_DQS_P<7>
O MEMA DGS7 MEM 85D VEM DS NMVEM A_DQS_N<7>
O MMEB AK MEM 72D MEM O K MVEM B_CLK P<0>
O MMEBE AK MEM 72D MEM O K MVEM B CLK N<O>
D MEM B ONTL MEM 37S MEM CTRI NMVEM B_CKE<1>
CD—MEM B ONTL MEM 37S MEM CTRI MEM B CKE<0>
O MEMB ONTL MEM 37S MEM CTRI MEM B_CS L<3..0>
D MEM B ONTL MEM 37S MEM CTRI MEM B_ODT<1. . 0>
D MEMEB QD MEM 40S MEM CMVD MEM B_A<15. . 0>
O MEMEBE QD MEM 40S MEM_CMVD MEM B_BA<2.. 0>
O MEMEB QD MEM 40S MEM CMVD NVEM B_RAS L
O MEMEB QD MEM 40S MEM CMVD NVEM B_CAS L
O MEMEB QD MEM 40S MEM CMVD MEM B VE L
O MEM B DQ BYTEQ MEM 50S MEM B_DQ BYTEQ NVEM B_DQ<7. . 0>
O MEM.B_DQ BYTE1 MEM 50S MEM B_DQ BYTE1 MVEM B_DQ<15. . 8>
O MEM B DQ BYTE2 MEM 50S MEM B_DQ BYTE2 NMVEM B_DQ<23. . 16>
O MEM B DQ BYTE3 VEM 50S MEM B_DQ BYTE3 NMVEM B_DQ<31. . 24>
O MEM B DQ BYTF4 MEM 50S VEM B DQ BYTE4 MVEM B_DQ<39. . 32>
O MEM B DQ BYTES MEM 50S MEM B_DQ BYTES MEM B DQ<47. . 40>
O MEM B DQ BYTEG VEM 50S MEM B_DQ BYTES MEM B DQ<55. . 48>
O MEM B DQ BYTE? MEM 50S MEM B DQ BYTEZ MVEM B_DQ<63. . 56>
CO—MEMB DOSO MEM 85D VEM DS MEM B DQS P<0>
O MEMB DOSO MEM 85D VEM DS MEM B DQS N<O>
O MEM B XE1 MEM 85D MEM DQS MEM B DOS P<1>
O MEM B XE1 MEM 85D MEM DQS NVEM B_DQOS N<1>
O MEMB D2 MEM 85D MEM DQS MEM B_DQS_P<2>
OO MEMEB DOS2 MEM 85D MEM DQS NVEM B_DQOS N<2>
O MEMB DOS3 MEM 85D VEM DS MEM B _DQS P<3>
O MEMB DOS3 MEM 85D VEM DS MEM B _DQS N<3>
O MEMB DOs4 MEM 85D VEM DS VEM B_DQS_P<4>
O MEMB DO MEM 85D MEM DQS MEM B DOS N<4>
O MEMB DOSS MEM 85D VEM DS MEM B DQS P<5>
O MEMB DOSS MEM 85D VEM DS MEM B _DQS N<5>
O MEMB DXS6 MEM 85D VEM DS MEM B _DQS P<6>
O MEMB DXS6 MEM 85D VEM DS MEM B _DQS N<6>
O MEM B DQS7 MEM 85D MEM DQS MEM B_DQS_P<7>
O MEM B DQS7 MEM 85D MEM DQS NVEM B_DQOS N<7>

12 28 30

12 28 30

12 28 30

12 28 30

12 28 30

12 28 30

12 28 30

12 28 30

12 28 30

12 28 30

12 28 30

12 28 30

712 28

712 28

712 28

712 28

12 28

12 28

12 28

12 28

12 28

12 28

12 28

12 28

12 28

12 28

12 28

12 28

12 28

12 28

12 28

12 28

12 29 30

12 29 30

12 29 30

12 29 30

12 29 30

12 29 30

12 29 30

12 29 30

12 29 30

12 29 30

12 29 30

12 29

12 29

12 29

12 29

12 29

12 29

12 29

12 29

12 29

12 29

12 29

12 29

12 29

12 29

12 29

12 29
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Digital Video Signal Constraints PCH Net Properties
ELECTRI CAL_CONSTRAI NT_SET PrvsI AL secine
[Z=>—SATA_HDD R2D SATA_90D SATA SATA HDD R2D RDRIN P
[ SATA_HDD R2D SATA_90D SATA SATA HDD R2D RDRIN N .
[=»—SATA_HDD 2R SATA_90D SATA SATA HDD D2R RDROUT P,
R SATA HDD D2R RDROUT N
[ZD—SATA_HDD 2R SATA_90D SATA SATA HDD D2R RDRIN P
[Z>—SATA_HDD 2R SATA_90D SATA SATA HDD D2R RDRI N N .
D = SATA_HDD R2D SATA_90D SATA SATA HDD R2D RDROUT N
[ SATA_HDD R2D SATA_90D SATA SATA HDD R2D RDROUT P,
SATA_HDD 2R SATA_90D SATA SATA HDD D2R RC P 757
SATA_HDD 2R SATA_90D SATA SATA HDD D2R RC N a7
[Z>—SATA_HDD R2D SATA_90D SATA SATA HDD R2D RC N 757
SATA_HDD R2D SATA_90D SATA SATA HDD R2D RC P 757
SATA Interface Constraints
PHYSI CAL_RULE_SET LAYER ALLON ROUTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP : QATA*HT)*R?D QATA*QOD SATA SATA Hm mD C P Tt
- ON LAYER? CO—SATA_HDD R2D SATA_90D SATA SATA_HDD R2D C N 717 37
SATA 90D . s0_amare 90 v D1 FF 90 v D1 FF 90 v D1 FF 90 oM DI FF 90 oM DI FF [CO—SATA_HDD 2R SATA_90D SATA SATA HDD D2R P 717 a7
[CO—SATA_HDD 2R SATA_90D SATA SATA HDD D2R N 717 37
saTa 3752 . sramse a7 amse a7 amse a7 amse a7 o se a7 o se
saTA s0sE - s0.am s S0 i se S0 i se S0 i se 50 o sE S0 o sE
D —SATA_HDD 2R SATA_90D SATA SATA _SSDRHDD D2R P a7
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT E QATAiH‘I)ir)?F\’ QATA7QOD SATA SATA SsmHm D2R N .
saTa . 51 sPACING - saTa o BoTTOM 51 sPAGING - CD—SATA_HDD R2D SATA_90D SATA SATA _SSDRHDD R2D P 75
CD—SATA_HD R2D SATA_90D SATA SATA _SSDRHDD R2D N 757
saTA | cavp - 15 ML B
SOURCE HR PLATFORM DESI GN GUI DE TABLES 191 193
USB 2.0 Interface Constraints
ALLOW FOUTE SATA_| CQVP PCH _SATA3COWP 1w
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 GAP QATA7| covp PC." SATAI va .
PCH USB FBI AS . STANDARD STANDARD STANDARD STANDARD sTaNARD sTanoARD Ve USB EXTB XHG P o
uss 85D - P 85 oM DI FE 85 o Dl FE 85 o Dl FE 85 o O FE 85 o 0 FE USB USB_EXTB_XHCI _N 19 20
USB USB_EXTB_EHCI _P 19 26
USB USB EXTB EHCI N 19 26
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI GHT USB USB HUB UP P 10 26
= - 41 sPaainG » e oo BoTTOM 41 sPaanG » USE USB _HUB UP_N 19 26
USB USB EXTA P 10 38
il : e ’ USR USB_EXTA_N 10 3 =
USB USB_EXTB_P 7 26 36
SOURCE HR PLATFORM DESI GN GUI DE  TABLES 191 193 SR USB EXTB N N
USB USB EXTD P
USB 3. 0 | NTERFACE CONSTRAI NTS sE USB EXTD N
USE USB_CAMERA _CONN_P 732
ALLOW ROUTE USB USB_CANMERA _CONN_N .
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 GAP USB USB BT P o
uses 85D . o5 oo 85 0 DI FF 85 0 DI FF 85 0 DI FF 85 oM DI FF 85 OHM DI FF USB USB BT N 7936
USB USB_TPAD P o a7
USB USB_TPAD N 0 a7
USE USB SMC P o 3
USE USB_SMC N 039
B SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT , RBIAS PCH USB_RBI AS 10
USB USB EXTD XHCI P 10 26
e - 5 1 sPaaING » e oo BoTTOM 5 1 sPaaING » sh USB EXTD XHQ N .
USB USB _EXTA MJUXED P 38
SOURCE CR SFF PLATFORM DESI GN GUIDE VO 7 TABLE 4 211 1X1+ USB USB EXTA MUXED N .
USB USB CAMERA P 19 32
USB USB CAMERA N 19 32
. . = USB LT1 P s
System O ock Signal Constraints SR USB LT1_N
ALLOW FOUTE USB3 USB3_EXTB_TX_P 10 36
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 GAP USB3 USBs EXTB TX N 10 36
CLK SLOW 558 * =55 CHM SE =55 CHM SE =55 OHM SE =55 OHM SE =STANDARD =STANDARD USB3 USB3_EXTB RX P 719 36
USB3 USB3_EXTB_RX_N 710 36
CLK 25M 555 * =55 OHM SE =55 OHM SE =55 OHM SE =55 OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
CLK sLow * =2x DI ELECTRI C ? B3 EXTA TX USB3_85D USB3 USB3_EXTA TX P 10 38
CLK 25M * =5x Di ELECTRI C ? NOTE: 25MHz system cl ocks very sensitive to noise. B3_EXTA_TX USB3_ 85D USB3 USB3_EXTA TX N 710 38
B3 EXTA RX USB3 85D USB3 USB3_EXTA RX P 719 38
B3 EXTA RX USB3 85D USB3 USB3_EXTA N 719 38
A O ocC k '\bt Pr Oper t 1 es Isvnc mSTER::S MB KEPLER SYNC DATE=09/ 21/ 201
NET TVPE .
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG PCH Constraints .-,.” o
[ED—SYSOLK O Ka2K RIC QK SIONS5S | QK SLON SYSCLK_CLK32K_RTC 17 25 @ Appl e I nc nary Test> | C
— ClK_ClLK25M SR CLK 25M 555 | CLK_25M gig&lé %ggm gg = 17 25 ® n LABEL>
— CIK_25M 555 | K 25M 17 - —
ED—SYSOLK O K25M ENET ClK 25M 558 | G K 25M SYSCLK_CLK25M ENET NOTI CE OF PROPRI ETARY PRCPERTY:
= QLK 25M 555 | ALK 25M SYSCLK _CLK25M ENET_R B ER LN SNTALNED HEREI N S THE
ED—SYSOLK O K25M TET ClK 25M 558 | G K 25M SYSCLK_CLK25M TBT 25 33 TTE Tzoswi?ﬁ,?\,ﬁfss %ﬁ;cﬁmo"wﬁ, DENCE
— QK 25M 558 | QLK 25M SYSCLK_CLK25M TBT_R a 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 74 O: 80
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LPC Bus Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
LPC 508 * =50 OHM SE =50 OHM SE =50 OHM SE =50 OHM SE =STANDARD =STANDARD
CLK LPC 508 * =50 OHM SE =50 OHM SE =50 OHM SE =50 OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
LPC * 6 ML 2
CLK LPC * 8 ML 2
SMBus Interface Constraints
PHYSI CAL_RULE_SET LAYER AFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SMB 50 . =50 OHM SE =50 OHM SE =50 OHM SE =50 OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
sMvB * =2x DI ELECTRI C 2
HD Audi o Interface Constraints
PHYSI CAL_RULE_SET LAYER &LE’A‘((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
HDA 50S . =50 OHM SE =50 OHM SE =50 OHM SE =50 OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
HDA * =2x DI ELECTRI C 2
SI O Signal Constraints
PHYSI CAL_RULE_SET LAYER &LE’A‘((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
CLK SLOW 555 . =55 OHM SE =55 OHM SE =55 OHM SE =55 OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT
CLK sLow * 8 ML ?
SPI Interface Constraints
PHYSI CAL_RULE_SET LAYER AFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SPI 558 * =55 OHM SE =55 OHM SE =55 OHM SE =55 OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

SPI

8 ML

PCH Net Pr operties
NET TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
OS>—LleCaD LPC_50S LPC. LPC AD<3..0>
O LPBC_ERAME | L PC 50S LPC LPC FRAME L
[O—LPC_RESET | L PC 50S LPC LPC RESET L
[CO—BPCHLPC A KO CKIPC50S CKIPC LPC CLK33M SMC R
[ CKIPC50S CKIPC LPC CLK33M SMC
i CKIPC50S CKIPC LPC CLK33M LPCPLUS
[CO—SMBUS PCH O K SMB_50S SMB SMBUS PCH CLK

,_PCH_ , 50S SVB SMBUS_PCH DATA
[CO—SMBUS PCH 0 QK SMB_50S SMB SM._PCH 0_CLK

> PCH 0_| , 50S SVB SML_PCH 0 DATA
[CO—SMBUS SMC 1 S0 SOl SMB_50S SMB SM._ PCH 1 CLK
[CDO—SMBUS_SMC 1_S0_SDA  SMB 50S SMB SML_PCH 1 DATA
DA BT aK HDA 50S HDA HDA BIT_CLK
[ HDA 50S HDA HDA BIT CLK R
[O—HDA_SYNC HDA 50S HDA HDA SYNC
= HDA 50S HDA HDA SYNC R
O HDARST | HDA 50S HDA HDA RST R L
D HDA_50S HDA HDA RST L
[O—HDPA SDIND HDA 50S HDA HDA _SDI NO
[ HDA 50S HDA AUD SDI _R
O—HpA_sbaur HDA 50S HDA HDA SDOUT
[ HDA 50S HDA HDA SDOUT R
OO>—SBLaK SPI _55S SPI SPI _CLK R
[ SPl_55S SPI SPI _CLK
CO—SBL_MxI SPl_55S SP| SPI_MOSI _R
[ SPl_55S SPI SPI__MOSI
O—SPLMSO SPl_55S SPI SPI_M SO
O—SBLCs0 SPl_55S SPI SPI_CSO R L
[ SPl_55S SPI SPI _CSO_L
[CO—BOLE ENET_R2D PCl E_85D PClE PCIE ENET_R2D C P
[CO—BOLE ENET_R2D PCl E_85D PClE PClE ENET_R2D C N
[O—BCLE ENET 2R PCI E_85D PCIE PCl E_ENET_D2R P
[CO—BOLE ENET_[2R PCl E_85D PClE PCl E_ ENET_D2R N
[O—BOE AR R2D PCl E_85D PClE PCl E AP_R2D P
[CO—BOE AP RD PCl E_85D PClE PGl E_AP_R2D N
[O—BPQE AR R2D PCl E_85D PClE PCIE AP R2D C P
[O—BOLE AR R2D PCl E 85D PClE PCIE AP R2D C N
[O—BOLE AP 2R PCl E_85D PClE PCl E AP_D2R P
[CO—BCLE_AP_2R PCl E 85D PClE PGl E_AP_D2R N
»>—BCLE AP 2R PCIE 85D PCIE PClE_AP_D2R PI _P
[@D>—BQLE AP 2R PCl E_85D PClE PClE AP_D2R Pl _N
[@®—BQLE AP 2R PCl E_85D PClE PCIE AP_R2D PI _P
»>—BCLE AP 2R PCIE 85D PCIE PCl E_AP_R2D PI _N
ED—BOLE_CLKI00M PCH CKPCE 90D CKPOE PCl E_ CLK100M PCH P
ED—BCOLE_CGLK100M PCH CKPCE 90D CKPOE PCl E CLK100M PCH N
ED—BCOLE_CLK100M TBET CKPCE 90D CKPOE PCl E CLK100M TBT P
ED—BCOLE_QLKI00M TBT K PCE 90D CK POE PCl E CLK100M TBT N
DB CLKI6M CK PCE 90D CIK PCE PCH CILKO96M DOT_P
ED—BCH L KI6M CKPCE 90D CKPOE PCH CILKO96M DOT_N

P

A P

717 39 41

717 39 41

25

19 25

7 25 39

7 25 a1

717 a2

717 a2

17 a2

17 a2

17 a2

17 a2

17 51

717 36

717 36

717 36

717 36

7 36

7 36

717 36

717 36

717 36

717 36

7 36

7 36

7 36

7 36

717 25

7917

7917

7917

7917

717 36

717 36

717 36

717 36

7917

7917

717

717

7933

7933

7 33

7 33

7933

7933

7 33

QK PO E PCH CLK100M SATA N
0D CPU 50S K POE PCH CLK14P3M REFCLK
[ CPU 50S AKPOE PCH CLK33M PCl I N
- A K PCE 90D CIK POE PCl E_ CLK100M SSD P
75 PCLE_Cl K100M CK PCE 90D CIK PCOE PCl E_ CLK100M SSD N
[O—BOLE QKIoOM CKPCE 90D CIK POE PEG CLK100M P
[O—BOLE QKI0OM K PCE 90D CIK POE PEG CLK100M N
- A & - _ PCl E K100M ENET_P
- A & X & PCl E_ CLK100M ENET_N
[—BOE O KIOOM AP K PCE 90D CIK POE PCl E_ CLK100M AP_P
- » & - _ PCl E K100M AP_N
[O—BOLE CLKI00M EW K PCE 90D CIK POE PCl E_ CLK100M FW P
[O—BOLE CLKI00M EW CK PCIE 90D CK POE PCl E_CLK100M FW N
- A _ X & PCl E CLK100M EXCARD P
- A & X & PCl E CLK100M EXCARD N
D—BPOLE TBL R2D PCl E_85D PClE PCIE TBT_R2D C P<3..0>
ED—BOLE TBL R2D PCl E_85D PClE PCIE TBT_R2D C N<3..0>
— PCIE_TBT_R2D PClE_85D PO E PCI E_TBT_R2D P<3..0>
ED—BOLE TBL R2D PCl E_85D PClE PCl E TBT_R2D N<3.. 0>
D —BOLE 18T 2R PCl E_85D PClE PCI E TBT _D2R P<3..0>
— PCIE TBT 2R PCl E_85D PCIE PCl E_TBT_D2R N<3. . 0>
[D—BCOLE 18T 2R PCl E_85D PClE PCIE TBT D2R C P<3..0>
— PCIE TBT 2R PCl E_85D PClE PClE TBT_D2R C N<3..0>
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DisplayPort Signal Constraints Thunder bol t/ DP Net Properties
NOTE: Di spl ayPort Physical / Spaci ng Constraints provi ded by Chi pset or GPU page. NET TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
Thunderbolt SPI Signal Constraints > _I8La®n [ETre asn — TBT A R2D C P<1..0> .
PHYSI CAL_RULE_SET LAYER AFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP OO IBLARD [TBTDP 85D ITBTDP TBT_A R2D C N<1.. 0> 7 33 60
— — — — — — IBT A R2D ITBTDP 85D ITBTDP TBT_A R2D P<1..0> 7 60
TBT_SPI _55S * =55_OHM SE| =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD = TR A oD " — TBT A R2D Nel 0= e
O IBIPA M > 85D spLayPorT | DP._TBTPA M._C P<3..1:2> 46
SPACI NG RULE_SET LAYER LI NE- TO- LI NE SPACI NG \EI GHT = Db_TRTPA M 85D DL AYPORT DP_TBTPA ML_C N<3..1:2> ...
TBT_SPI * =2x_DI ELECTRI C ? O D2 IBIPA M > 85D spayport | DP_TBTPA M._P<3. . 1: 2> 60
D O IBIPA M 85D spiayporT | DPTBTPA ML_N<3. . 1: 2> o0
DP_A LSX M._P<1>
. ) oD Lsx M >_85D SPI AYPORT 60
Thunder bol t/ DP Connector Signal Constraints DB LSX M . gsD <L AV DP A LSX M. N<1> -
ALLOW ROUTE
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 GAP E TRT7A7WR1 TRTT)P78‘30 reTDP TBT A D2R C P<1> .
TBTDP_85D * 85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF [ IBL_A 2RI ITRTDP_85D ITRTDR TBT A D2R C N<1> 760
> IBL A 2RO ITBTDP 85D ITBTDP TBT_A D2R C P<0> 7 60
[ IBL A 2R0 [TBTDP_85D [TRTDP TBT_A _D2R _C N<O> 7 69
T>—IELA 2RI TBIDP 85D TBIDP TBT A D2R P<1> 733 69
TRT_A_D2RI TBIDP 85D TBIDP TBT_A _D2R N<1> 733 60
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT CO-—IBLA 2RO TBIDP_85D TBIDP. TBT_A _D2R _P<0> 733 60
B >
TBTDP * =5x_DI ELECTRI C B TBTDP ToP, BOTTOM  =7x_DI ELECTRI C B OB AR TEIDP_850 LEIDP T_A DZR N<O 703 00
NOTE: Thunderbolt high-speed nets are NOT directly assigned to TBTDP_*D physical rules.
TABLE_PHYSI CAL_ASSI GNMENT synbol s nust be used to create the assignnents.
Proper differential inpedance depends on nDP connector used.
For 514-0637: R2D nets (SMI pins) = 80D, D2R nets (TH pins) = 100D
SOURCE: Bill Cornelius's Thunderbolt Routing Notes
Digital Video Signal Constraints
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
DP_85D * 485_OHM DI FF  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
C HDM _90D * 290_OHM DI FF  =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT : TRTiAiAUXCH 7350 SPLAYPORT u:’ TBTPA ALJ)(O" C P 3 6
DI SPLAYPORT * =3x_DI ELECTRI C ? DI SPLAYPORT TOP, BOTTOM| =4x_DI ELECTRI C ? [— TBT_A_AUXCH >_85D SPI AYPORT. DP_TBTPA AUXCH C N 33 69
DP_TBTPA AUXCH P
— Z [O—IBL A AUXCH >_85D SPI AYPORT o0
- Sx_DI ELECTRI C ? TCp, BOTTOM 4x_DI ELECTR C ? O—IBL A AUXCH > 85D spLayport | DP_TBTPA AUXCH N 60
D > 85D spLayport | DP_A _AUXCH DDC P .
D >_85D spLAYPORT | DP.A AUXCH DDC N 60
O IBL A 2RI ITBTDP 85D ITBTDP TBT_A D2R1_AUXDDC P 60
O IBL A 2RI ITBTDP 85D ITBTDP TBT A D2R1 AUXDDC N 60
O IBLARD ITBTDP 85D ITBTDP TBT B R2D C P<1..0> 73370 ]
O—IBLARD ITBTDP 85D ITBTDP TBT B R2D C N<1.. 0> 73370
O—IBLARD ITBTDP 85D [TBTDP TBT B R2D P<1..0> 270
[O—IBLARD [TBTDP_85D [TBTDP TBT_B R2D N<1..0> 7 70
OB IBIPE M > 85D spLayporT | DP_TBTPB P<3..1:2> 40
O IBIPE M > 85D spiAayPorT | DP_TBTPB ML_C N<3. .1:2> .,
e IBlPE M > 85D spiayport | DP_TBTPB_M._P<3. . 1: 2> 70
OB IBIPE M > 85D spiayport | DP_TBTPB_M._N<3. . 1: 2> 70
oD Lsx M > 85D spiayport | DP B LSX M._P<1> 70
OB lsx M > 85D spiayporr | DP B LSX M. N<1> 70
OO IBL_A R0 ITBTDP_85D ITBTDP TBT B D2R C P<0> 770 Only used on dual -port hosts.
O IBL_A 2RO ITBTDP_85D ITBTDP TBT B D2R C N<O> 770
D IBL_A 2RI ITBTDP_85D ITBTDP TBT B D2R C P<1> 770
: =T TBT_A_ 2RI [TBTDP_85D [TBTDP TBT_B _D2R C N<i1> 770
B SMC SMBus Net Pr operties O-—IBL A 2RO TBRIDP_85D TRIDP TBT_B _D2R P<0> 733 70
NET TYPE [--IBLA 2RO TBIDP_85D TBIDP TBT B D2R N<O> 733 70
ELECTRI CAL_OONSTRAI NT_SET PHYSI cAL SPAQI NG >—IBL_A 2RI TBIDP_85D TBIDP TBT B D2R P<1> 738 70
. 2_S3_SCl SMB_50S SVB SMBUS_SMC 2 S3_SCL 739 42 =»——IBL A 2RI TBIDP 85D TBIDP TBT_ B D2R N<1> 733 70
. SMC_ 2_S3_SDA | SMB_50S SVB SMBUS SMC 2 S3 SDA 730 42 CO-—IBL B AUXCH DP_85D pspLayporT | DP_TBTPB _AUXCH C P 33 70
. SMC_1_S0_SCl SMB_50S SVB SMBUS SMC 1 SO SCL 739 42 [O-—IBL B AUXCH DP_85D pispLayport | DP TBTPB AUXCH C N 33 70
» SMC 1 S0 SDA | SMB 50S sve | 1 DA 739 42 [O-——IBI_B AUXCH DP_85D DisplayporT | DPTBTPB AUXCH P 0
. SMC._0_S0_SCl SMB_50S SVB SMBUS_SMC 0_SO_SCL 29 42 O-——IBL_B_AUXCH DP_85D pspLayporT | DP TBTPB AUXCH N 70
. SMC_ 0_S0_SDA | SMB_50S SVB SMBUS_SMC 0_SO_SDA 55 4, i DP_85D pspraypert | DP_ B _AUXCH DDC P o
. SMC 5_SCl SMB 50S SMB Fr DP_85D pispLayporT | DP_ B AUXCH DDC N 70
[O—SMBUS SMC 5 SDA SMB_50S SVB SMBUS_SMC 5_SDA O--IBLA 2RI TBIDP 85D TBIDP TBT_B_D2R1_AUXDDC P 0
CO—SMBUS SMC 3 Sl SMB_50S SVB SMBUS_SMC 3_SCL 29142 O--IBLA 2RI TBIDP 85D TBIDP TBT_B D2R1_AUXDDC N 70
[CO—SMBUS SMC 3 SDA SMB_50S SMB SMBUS SMC 3 SDA 30 42
] Thunderbolt I C Net Properties
SMBus Charger Net Properties RET Ty
NET TYPE ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
ELECTRI CAL_CONSTRAI NT_SET PHYS! CAL SPACI NG [ DP_85D pDsplayporT | DP TBTSRC ML C P<3. . 0>
— CHER CSI ITOL DIFFPATR CHGR CSI _P - [ DP_85D pispLayport | DP TBTSRC ML C N<3. . 0> o " N ) Thunder bol deo- i
ITOL_DI FFPATR CHGR CSI N - DP_85D DL SPL AYPORT DP TBTSRC AUXCH C P y used on hosts supporting underbol t video-in
N DP_85D pispLayport | DP.TBTSRC AUXCH C N
g AL, oo o e . = -
DO CHR S0 — CSO N 7 O—IBLsSPL_aK TBT_SPI_55S | TBT SPI TBT_SPI _CLK 3
_SPI_| TBT_SPI_55S | TBT_SPI TBT_SPI _MOSI 3
IBT_SPL_M SO IBT SPl_55S | TRT SPI TBT_SPI_M SO 3
A O IBLSPL CS | TBT_SPI_55S | TBT_SPI TBT SPI_CS L a3
Ié\!néc VASTER=T29 _CR SYNC_DATE=08/ 31/ 2011
T " ——
Thunderbolt & SMC Constraints
Bz e ez 5
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ALLON ROUTE D1 Specific Net Properties D1 Specific Net Properties
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 GAP — —
SENSE_1TO1_55S] * =[l: 1_DI FFPAI|R =55_O0OHM SE =55_0OHM_SE =55_0OHM_SE =1:1_DI FFPAI R =1:1_DI FFPAI R ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPAGING ELECTRI CAL_CONSTRAI NT_SET] PHYSI CAL SPAGING |
THERM_1TO1_55S| * =[l: 1_DI FFPAI|R =55_OHM SE =55_OHM _SE =55_OHM _SE =1: 1_DI FFPAI R =1: 1_DI FFPAI R [O—SENSE DI FEPAIR THERM 1TOL 559 THERM CPUTHVMSNS D2_P s [—PCLE CLK100M AP K PCE 900 CK POE PCl E CLK100M AP_CONN P 7 36
1 - - . [O—SENSE_DI FEPAIR THERM 1T01_555 THERM CPUTHVENS_D2_N 5 [—PCLE CLK100M AP QK PAOE 900 QK POE PClE _CLK100M AP_CONN N ;5
DI FFPAI R * =[l: 1_DI FFPAI|R =1:1_DI FFPAI R =1:1_DI FFPAI R =1:1_DI FFPAI R - DLEEPAIR THERM 1TO1_559 THERM CPU THERMD P 510 1TO1_Di EEPAI CHGR CSI R P =
AUDI ODI FF * =fl: 1_DI FFPAI|R 0.1 Mv 0.1 Mv 10 MM 0.1 Mv 0.1 Mv [CO—SENSE DI EEPAIR THERM 1TQL_555 THERM CPU _THERMD N 910 - 1TOl_ DI EEPAI CHGR CSI R N 57
[O—SENSE DI FEPAIR THERM 1TOL 559 THERM GPUTHVMSNS_D P s i 1TOl_DI EEPAI CHGR CSO R P 57
[CO—SENSE DI FEPAIR THERM 1TO1 559 THERM GPUTHVMSNS D N s - 1TOl DI EEPAI CHGR CSO R N 5
[CO—SENSE_DIFEPAIR THERM 1TOL 559 THERM GPU _TDI ODE P P [ UsB_BT USR_85D USE USB BT CONN P "
D [O—SENSE DI FEPAIR THERM 1TO1 559 THERM GPU _TDI ODE N 5 [ UsSB BT USB 85D USB USB_BT_CONN_N 6
SPACING_RULE_SET LAYER LINETOLINE SPACING | W1 GHT - > SENSE_DI EEPAILR THERM 1TOL 559 THERM TBT THERMD P 1 C>—Us_BT USB_85D USB USB_ BT WAKE P N
SENSE . 2 1_SPACI NG > NET_SPACI NG_TYPEL | NET_SPACI NG_TYP AREA_TYPE | SPACI NG_RULE_SET [o>_SENSE DI EEPALR THERM 1TO1_559 THERM TBT THERMD N s > USB_BT USB 85D USB USB BT WAKE N 36
cowP *
THERM * =2: 1_SPACI NG ? U G\ G\D_P2vM AUDI O DI FEPAI R DI EEPAI R AUDI O SPKRCONN SL_OUT P 7 53 55
PK IN_SL. N
AUDI O * =2: 1_SPACI NG ? CPU_VOCSENSE G\D - G\D_PZMM [CO—SENSE_DI EEPAIR THERM 1TOL_555 THERM DDR3THVSNS D1 P s > AUDQ DI FFPALR DLEEPALR AN SPKROCNN SI._QUT 75355
[CO—SENSE DI FEPAIR THERM 1TQL 559 THERM DDR3THVENS D1_N a5 [ZD>—AUDLQ DI FEPALR DI EEPALR AUDI O SPKRCONN_SR QUT_P R
NET_SPACI NG TYPEL | NET_SPACING TYPE2 | AREA TYPE | SPACI NG RULE_SET [O—SENSE_DI EEPAIR SENSE_1TOL 559 SENSE CPUVCCI OS0_CS P 4363 [=>—AUDIQ DI EEPALR DLEEPAIR AUDLO SPKRCONN_SR_OUT_N 53 s
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | WEI GHT K PaE s = oY oo [C>—SENSE_DI EFPAIR SENSE_1TOl 559 SENSE CPUVCCI OS0 _CS N 43 63 [O—AUDLQ DI EEPAIR AUDI ODI EE AUDI O SPKRCONN _L_OUT_P 753 55 78
GN\D * =STANDARD ? = = [CO—SENSE DI FEPAIR SENSE_1TO1_559 SENSE CPU VDDQ SENSE_P 13 [—AUDLQ DI EEPAIR AUDI QDI EE AUDIL O SPKRCONN L_OQUT N 753 55 78
PClI E G\D * GN\D_P2MM - DI FEPAIR SENSE_1TO1_559 SENSE CPU VDDQ SENSE N 13 [ —AUDLQ DI EEPAIR AUDI QDI EE AUDIL O SPKRCONN R QUT P 753 55 78
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT SATA @D i o B > NSE_DI FEPAI R SENSE 1TOl_559 SENSE I SNS LCD PANEL P [—ALDLQ DI FEPALR AUDI ODI EE AUDI O SPKRCONN R OUT N 7 53 55 78
— - DI EEPALR SENSE_1TOl 559 SENSE I SNS LCD PANEL N
GND_P2MM * 0.20 MM 1000 DI EEPAI R SENSE_1TQl CPU WP _1 SNSG P 43
- usB3 GN\D * GN\D_P2MV [CO—SENSE DI FEPAIR SENSE_1TO1_559 SENSE I SNS 1V35 S3 MEM P 4 =2 — rroaln —Tor CPUI MWP 1 SNSG N
PWR_P2MM * 0.20 WM 1000 [CO—SENSE_DI EEPAI R SENSE_1TQl_559 SENSE I SNS_1V35_S3_MEM N s [D—SENSE SENSE 1701 a2 —
= usB G\D * GND_P2MM [O—SENSE_DIFEPAIR SENSE_1TO1 CPU WP | SNS1G P 43 62
— [CO—SENSE DI FEPAIR SENSE_1TOl 559 SENSE | SNS_SSD P 37 a3 "~ froal SENSE 1O CPU MVP 1 SNS1G N
OVE] * PVR I SNS_SSD_N O—SENSE v a3 e
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET CLK_PAE SB_POAER _P2MM D_SENSF,S Eizi:s :ENSF—ngz:z :'T\SF I SNS 3V3 SO SSD R P 3743 [O—SENSE_DI EEPAIR SENSE _1TO1 CPUI WP | SNS2G P 43 62
SATA SB_POVER * PWR_P2MM CO—SENSE NSELTAL NSE “ [C>—SENSE_DI EEPALR SENSE_1TQ1 CPUl MWP_1 SNS2G N 1 62
GND MEM_CLK * GND_P2MM — = [CO—SENSE_DIFEPAIR SENSE_1TOl 559 SENSE I SNS_3V3_S0_SSD R N 43 L teoal R cENSE 1701 CPU MVP 1SUMG R P
UsB3 SB_POVER * PWR_P2MM DI EFPAI R SENSE_1TOl_555 SENSE I SNS_W.AN_P [>—SENSE NSE_ = a
a\D MEM_CVD « GND_P2MM = = [CO—SENSE D EEPALR SENSE_1TQ1 CPU MP_| SUMG R N -
= — [CO—SENSE_DI EEPAIR SENSE 1TO1_559 SENSE I SNS W.AN N [D—SENSEL = =
usB SB_POVER * PWR_P2IVWM = = = [O—SENSE DI FEPAIR SENSE_1TO1 | SNS HS OTHER P 44
GND MEM_CTRL * GND_P2MM — = [CO—SENSE DI FEPAIR SENSE 1TOl_559 SENSE | SNS LCDBKLT P — - T I SNS HS OTHER N
[CO—SENSE_DI EEPAIR SENSE 1TO1_559 SENSE I SNS LCDBKLT N [ SENSE_DIEEPALR ENSE_1TOL e
GND MEM * _DQ BYTE* * GND_P2MM = = = [ —SENSE DI EEPAIR SENSE_1TQ1 | SNS_HS COMPUTI NG P 44
[CD>-—SENSE DIEEPALR SENSE_1TO1_S55 SENSE I SNS TBT P 0 DLEEPAL R SENSE 1TQ1 I SNS HS COMPUTI NG N
CO—SENSE = _ aa
G\D VEM_DQS * GND_P2MV — NSE_DI FEPAI R SENSE_1TO1_559 SENSE I SNS TBT N a0 OLEEPALR SENSE_1TOH CPU MVP | SNS P -
[CO—SENSE_DI EEPAI R SENSE_1TO1_559 SENSE I SNS_1V35_S3_MEM R P a O—SENSE = =
= = = [O—SENSE_DIFEPAIR SENSE_1TQl CPU WP | SNS N 4
[CO—SENSE_DIFEPAIR SENSE_1TOl 559 SENSE I SNS 1v35_S3_MEM R N P "~ froaln e — CPU MVP 1 SNSL P
C ALLOW FOUTE [O—SENSE_DI FEPAIR SENSE_1TO1_559 SENSE VCCSASO _CS P 55 80 [CD—SENSE = = CPUI MVP 1 SNSL N 36162
PHYSI CAL_RULE_SET LAYER M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP DI FEPAI R QFI\BF71 Tm7 43 62
OV LAVER? [CO—SENSE_DI EEPAI R SENSE_1TOl_559 SENSE VCCSASO _CS N 58 80 @—SENS D EEPALR SENSE_1TOH CPU WP | SNS2 P
MEM 40S * 0.09 MM 100 ML [ = == oo ez
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [2>——SENSE_DI EEPALR SENSE_1TO1_: CPU MVP | SNS2 N 43 62
MEM 72D * 0.09 MM 100 M L [Z>—SENSE_DI EEPAI R SENSE_1TQ1 CPU WP | SUM R P w
O\/EF;QI DE OVERRI DE OVERRI DE OVERRI DE C;\/EFQQI DE OVERRI DE OVERRI DE OVERRI DE 22D N DI FEPALR QF'\B‘F—1 Tm— CF’UI M/P I SUM R N a3
MEM _37S * 0.09 MM 100 ML [ —AUDLQ DI FEPALR AUDI ODI EE AUD LOL L P -
RF ) AUDI O DI FEPAI R AUDI ODI EE AUD LO1L_L_N 51 53
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE HDM_ CLK HDM_ 90D HDM HDM 1G CLK C P . | ezrog
= = = AUDI O DI FEPAIR AUDI CDI EE AUD LOL R P 5153
MEM 85D * 0.09 MM 100 ML [D>—HM_aK HDM _90D. HOM HDM 1G CLK C N 753 = I AUD LOL R N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERR! DE C-tDM _DATA HDM 90D HOM HDM | G DATA C P<2..0> .4 [CD>——AWLQ DLEEPALR AUDLODLEE AD L L P 51 53
PO E_85D . 0.09 WM 10 m Eo>_tOM _DaTa o o HDM | G DATA C N<2..0> ». . P ADLOOEE AUD L2 LN -
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE CD—AWDLQ DLEFPALR AUDL ODI EE 5153
UsSB_85D TOP 0.1 MV 500 ML [=D—AUDLQ DI FEPALR AUDI ODI EE AUD L2 R P 51 sa
— . [E>—AUDLQ DI FEPAILR AUDI ODI EE AUD LO2_R N 5153
CPU_27P4S BOTTOM 0.23 MM 100 M L [=D—AUDLQ DI EEPAIR AUDI ODI EE. AUD MC INL_P 51 54
USES_85D — 0.1 M 500 ML [=>—AUDLQ DI FEPALR AUDI ODI EE AUD M C INL_N 51 54
- . [O—AUDIQ DIFEPALR AUDI ODI EE AUD_SPKRAMP_LI N P 53
USB3_85D 1SL10 0.075 WM 0.090 WM [O—AUDIQ DI EEPAIR AUDI CDI EE AUD_SPKRAMP_LI N N 3
OP 85D | SLo 0.075 ™M 0. 090 VM [—ALDLQ DI FEPALR AUDI ODI EE. AUD_SPKRAMP_RI N P s
- . - [O—ALDLQ DI FEPALR AUDI ODI EE. AUD_SPKRAMP_RI N_N s
PCl E_85D 1SL10 0.075 MV 0.090 WM [O—AUDLQ DI EEPAIR AUDI ODI EE AUD_SPKRAMP_LSUBI N P s3
[O—AUDIO DIEEPAIR AUDI ODI EE AUD SPKRAMP LSUBI N N s
> —AUDLQ DI FEPALR AUDI ODI EE AUD_SPKRAMP_RSUBI N P s
[Z>—AUDLQ DI FEPALR AUDI QDI EE AUD_SPKRAMP_RSUBI NN s
[»>—AUDLQ DIEEPALR AUDI ODJ FE RSUBI N P 53
[Z>—AUDLQ DI EEPALR AUDI ODJ FE RSUBI NN 53
D —AUDLO DIEEPALR AUDL ODI FE ILSUBIN P 53
B AUDI O DI FEPAIR AUDI ODI FE L SUBIN N 53
[TD—ALDL Q DI EEPALR AUDI CDI EE SPKRAMP LI N P 5
[T —ALDLQ DI EEPALR AUDI CDI EE SPKRAMP LIN N 5
SPKRAMP_RIN P
AUDI O DI EFPAI R AUDI ODI EE 52
PR3 Lotaded. Seprent nstraint . Rel a{ati ons . [ —AUDLQ DI EEPAIR AUDI ODI EE SPKRAMP_RI N N .
ernate singFe ended and differential "I npedances between devices. HS M C H _RC
AUDI O DI EFPAI R AUDI ODI EE s
NET_PHYSI CAL_TYPE | AREA_TYPE | PHYSI CAL_RULE_SET AUDI O DI EFPAIR AUDI ODI EE HS M C LO RC sa
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET [ —AUDLQ DI EEPAIR AUDI ODI EE HS M C HI sa
MEM.37S BGA_MEM MEM 508 AUD DI PR . Yo Dy AUDI Q DI EEPAI R AUDI CDI EE HS M C LO sa
MEM 40S BGA_MEM MEM 50S [ —AUDL O DI EEPAIR AUDI ODI EE SPKRCONN L OUT P 75355 78
1TOL_DI FFPAI R * 1: 1_DI FFPAI R [>—AUDLQ DI EEPALR AUDI CDI EF SPKRCONN L _OQUT N 75355 70
MEM_ 72D BGA_MEM MEM 85D et 170l 555 3 p g w . AUDI QDI FEPAI R AUDL CDI EE SPKRCONN R OUT P 7 5355 78
— — = = [ —AUDLQ DI FEPALR AUDI ODI EE SPKRCONN R OUT N 7 5355 78
THERM 1TOL_55S * THERM_1TOL_55S [-UsB_TPAD USB_85D USB_TPAD R P 26 a7 =
hics , Constr ai Rel axati ops . [O-UsB_TPAD USB_85D USB TPAD R N 26 47
ﬂ?gr nate gﬁj—{.\pal rw 8t R} gap ?ﬁr ough BGA fanout areas (95-ohmdiff) DI FFPAI R * DI FFPAI R =5 LSE_HLE USB_8SD PU USBHUB DN4 P )
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET > B_HUB USB_85D PU _USBHUB DN4_N N
DP_85D BGA 100_DI FF_BGA [ SB_PONER PP3V3_S5 78
SATA_90D BGA 100_DI FF_BGA [ — SB_PQAER EP3V3_S0 7o
- - = [ SB_PONER PP1V5_S3RS0_CPUDDR 8
CLK_PCI E_90D BGA 100_DI FF_BGA J_ GND GN\D
Al verory constraine el axati ons SYNC VASTER=J5 MG SYNC_DATE=077 25/ 2011
TTTLE —
Al low 0.127 nm necks for >0.127 nmlines for ARD fanout. Pr OJ eCt SpeCI f | C Q)nst ral nt [S
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP DRAW N NOVBER
MEM 72D BOTTOM 0.127 MV 6.35 W d} Appl e Inc. e <
MEM 85D TOP 0.1 MM 6.35 MV 8 <no_LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
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Il NOT TO REPRODUCE CR COPY I T
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8

7

6

5

3

BOARD LAYERS BOARD AREAS WEDOPNW ORREFRR SPACI NG RULE_SET LAYER LINE-TO LINE SPACING | VI GHT NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
TOP, 1SL2,1SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9, |SL10,|SL11, BOTTOM NO_TYPE, BGA, BGA_MEM M 16. 2 DEFAULT * 0.1 MM ? * * BGA P072_SPACE
STANDARD * =DEFAULT ?
ALLOW ROUTE
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 GAP PO72_SPA(I * 0.071 MM 2
DEFAULT * Y =50_OHM_SE =50_OHM_SE 10 WM 0 MM 0 M
STANDARD * Y =DEFAULT =DEFAULT 10 W =DEFAULT =DEFAULT
PHYSI CAL_RULE_SET LAYER &L%E%TE 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
55_OHM _SE TOP, BOTTOM Y 0.090 mwm 0.090 wW
55_OHM_SE * Y 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD
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
50_OHM_SE TOP, BOTTOM Y 0.090 WM 0.090 W . -
St ackup- Defi ned Spaci ng Rul es
50_OHM_SE * Y 0.070 WM 0.070 MM =STANDARD =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO- LI NE SPACING | V&I GHT
1: 1_SPACI NG TOP BOTTOM 0.1 MM ?
1: 1_SPACI NG 1[sL3 1SL4 ISL9 IS 0.1 MM ?
1: 1_SPACI NGist| ists 156 1517 1ste 1411 0.101 MM ?
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
40_OHM_SE TOP, BOTTOM v 0.145 MM 0.095 MM Note: Quter dielectric is 0.058 nm noninal,
Inner dielectric is 0.053 nm nomi nal .
40_OHM_SE * Y 0.105 mwm 0.090 WM =STANDARD =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI GHT
PHYSI CAL_RULE_SET LAYER &L%E%TE 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
1x_DI ELECTRI C TOP BOTTOM 0.058 WM ?
37_OHM_SE TOP, BOTTOM Y 0.165 WM 0.095 wW
1x_DI ELECTRI CisL3 isL4 1SL9 1SL1 0.053 MM ?
37_OHM_SE * Y 0.120 mwm 0.090 mwm =STANDARD =STANDARD =STANDARD
1X_DI ELECTRI G| 155 1516 157 158 1911 0.101 MM ?
PHYSI CAL_RULE_SET LAYER AFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
27P4_OHM_SE TOP, BOTTOM Y 0.265 WM 0.095 WM
27P4_OHM_SE * Y 0.190 mwm 0.1 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
72_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
72_OHMLDI FF  [isis 1sia 1sts 1t Y 0.124 MM 0.124 MM 0.200 MV 0.200 MV
72_OHM DI FF ISL2,1SL11 Y 0.124 W 0.124 W™ 0.200 w 0.200 w
72_OHM DI FF TOP, BOTTOM Y 0. 140 wm 0. 140 mw™m 0.120 wW 0.120 wW
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
85_OHM DI FF * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
4 ifi Pr rti
85_OHM DI FF  |is3 1sta 1sLe 1sL10] Y 0.089 MM 0.089 MM 0.180 mv 0.180 mv J Spec ¢ Net operties
T T
85_0OHM DI FF ISL2,1SL11 Y 0.089 MM 0.089 MM 0.180 wwMm 0.180 WM ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPAGING
85_0OHM DI FF TOP, BOTTOM Y 0.110 MM 0.110 MM 0.180 wwMm 0.180 WM
[E-—DB_TBT_AUXCH DP_85D pispLAYPORT | DP._TBTSNKO AUXCH C P .
E-—DB_TBL_AUXCH DP_85D pisPLAYPORT | DP_TBTSNKO AUXCH C N .
B i DP_TBT AUXCH DP_85D DL SPLAYPORT | DP_TBTSNK1_Al P o 33
[ED-—DB_TBL_AUXCH DP_85D pispLAYPORT | DP TBTSNK1 AUXCH C N .
E>--DE_IEL M DP_85D pDisplAYPORT | DP TBTSNKO ML C P<3..0> .
D-—DE_IEL M DP_85D DisPlAYPORT | DP_TBTSNKO M._C N<3..0>
E>-—DE_IEL M DP_85D pisplAYPORT | DP_TBTSNK1 M._C P<3..0> .
Y ALLOW ROUTE DB IEL M DP_85D pisplAYPORT | DP_TBTSNK1 M._C N<3..0>
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 GAP — I')PiTRTiAlJXFH rPfRRD DI SPL AY] m TBTSNKO AUXC._| P 2
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD [TD-—DE_TBT_AUXCH DP_85D pispLAYpPorT | DP_TBTSNKO_AUXCH N a3
M DI FF Y 1 1 0.200 MM 0.200 MM CD—E-THLALKCH oA - AUXCH B B
90_OrM | 1509 1Sa 1S S0 0.081 M 0.081 M i . > DP_TBT_AUXCH DP_85D psplayporT | DP TBTSNK1 AUXCH N o
90_OHM DI FF | ISL2,1SL11 Y 0.081 MM 0.081 MM 0.200 MM 0.200 MM DI M DP_85D pisplAYPoRT | DP TBTSNKO M. P<3. . 0> a3
90_OHM DI FF | TOP, BOTTOM Y 0.099 MV 0.090 MM 0.200 MM 0.200 MM L e -~ B o i
- i : : . . [M>-—DE_IEL M DP_85D pispLayporT | DPTBTSNK1 M. P<3. . 0> 3
DI M DP_85D pispLayporT | DPTBTSNK1 M. N<3. . 0> 33
ALLOW ROUTE
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 GAP — DP_| NTiM rPfRRD Dl SPLAY] u:’ I ’\n— '\/L C P<3 . O> oo
100_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD ED-——DE LN M DP_85D pspiaypert | DP INT_M._C N<3..0> o 67
DP_INT_AUX C P
ED-—DE_LNL_AUX DP_85D DI SPI AYPORT o 67
100_OHM DI FF |ist3 1sta 1ste 1sL10] Y 0.065 MM 0.065 MM 0.200 mv 0.200 mv — DP_LINT_AUX DP_85D DI SPL AV DP I NT AUX C N . er
100_OHM DI FF | ISL2,1SL11 Y 0.065 MM 0.065 MM 0.200 MM 0.200 MM [ED-—DE_LNL_AUX DP_85D pispLayporT | DP_ | NT_AUX P 767
DP_I NT_AUX DP_85D psprayport | DP | NT_AUX_N
100_OHM DI FF | TOP, BOTTOM M 0.079 MM 0.079 MM 0.200 MM 0.200 MM L - SP e
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 E-—DE_LNL M DP_85D piselayporT | DP I NT M. P<3. . 0> -
100_DI FF_BGA * - =100_OHM DI FF | =100_CHM DI FF | =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF D LNLM DE_AR0 DLSELAY D I NT_M._R<3. . 0> °
A _ -_| =100_OHM DI FF|  =100_OHM_| =100_OHM | =100_OHM | =100_OHML =100_G-M | ED—DE_INT_ M DP 85D pispiayporT | DP INT M. F P<3..0>
. . . . DP_INT_M DP_85D pspiayport | DP INT_M._F _N<3. . 0>
100_DI FF_BGA I SL3,1SL4 Y 0.075 WM 0.075 WM 0.125 W 0.125 W = _ | ) SP SYNG, VAGTER=IS M.B SYNG, DATE=07] 20/ 2011
100_DI FF_BGA | I SL9, | SL10 Y 0.075 MM 0.075 MM 0.125 WM 0.125 WM LS - - -
- - - : - B3_EXTB_RX USB3_85D USB3 USB3_EXTB_RX RC P 7 36 PCB Rul e [bf I NI t I ONsS
) _ _ —] = =
NOTE: 100_DI FF_BGA i s 100-ohns differential inpedance on outer |ayers and 95-ohns on inner |ayers. 3_EXTR_BX USRa_8ED LUema USB3 EXTB RX RC N e "
[D—USB3_EXTA RX USB3 85D USB3 USB3_EXTA RX_ F P 7 38 Ap le I nc <Prel
[D—USB3_EXTA RX USB3 85D USB3 USB3_EXTA RX F_N ;a8 p . o——
3_EXTA_TX USB3_85D UsBa USB3_EXTA TX C P 7w ) <no_LABEL>
PHYSI CAL_RULE_SET LAYER AFONRITE | M NUMUM LINE WDTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [r)—USB3_EXTA_TX USB3_85D USB3 USB3_EXTA TX_C N 7 38 NOTI CE OF PROPRI ETARY PROPERTY:
3_EXTB_TX USB3_85D USB3 USB3 EXTB TX C P
. * _ _ _ _ - =
— — — —UsB IS IS 7 36 THE | NEORVATI ON_CONTAI NED HEREIN | S THE
1:1_DI FFPAIR Y STANDARD STANDARD STANDARD 0.1 W™ 0.1 W™ 3_EXTB_TX USB3_85D USB3 USB3 EXTB TX C N T _?52:5&—%5& F‘A mEE%YTSFTfEPEE |L 8(;" NG
E | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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LCD Backl i ght Current Sense (1 BLC) CPU SA Current Sense (1 C20)
Gain: 500x. EDP: 0.9 A Gain: 500x. EDP: 6 A
Rsense: 0.005 (RD200 / XWD200) Rsense: 0.001 (R7140)
V across Rsense: 4.5 nV V across Rsense: 6 mv
SMC AD: 17 v =PP3V3_SO_I SNS SMC AD: 13 w o =PP3V3_SO_I SNS
1 CD200 1CD210
o -4 ggg;wUF o - 3g;wup
=PPBUS SW BKL g 2 555 = Te &
¢ ub200 LOADI SNS: YES RD209 lIJ’\D‘Azzll(l) LOADI SNS: YES RD219
NC ISNS LODBKLTN 5| ' 'Sc%0 -cur|6 |1 SNS LODBKLT 1oUT X IR o SVC LCDBKLT 1 SENSE gy s % m—VOCSASO CS N shn S0 Tourfe |isns cru sataur 3K Jsvc P sA I SENSE oy
XWD200 1 s
; NC | SNS LCDBKLTP 4 n+ ReF| L YgOW 1 cD209 o VCCSASO CS P aline rer1 | vZBW |1 cpp19
1 L 22UF m P 1V =
PLACE NEAR=U4900 GL 5MM —— 2005‘1 a0 PLACE NEAR=U4900 GL 5MM —w 2005‘/
GN\ND LQADI . YE E LQADI SNS: YES 2 X
" PPB LCDBKLT. ~ STRYES 2 X8R, 3 555,
LQADI SNS: YES LQADI SNS: YES
PLACE NEAR=U4900 GL 5MV PLACE NEAR=U4900 GL 5MV
L LOADI SNS: YES L LOADI SNS: YES
= G\ND _SMC_AVSS 39 40 43 44 80 GND_SMC_AVSS 39 40 43 44 80
Al rport X29 Current Sense (I APC) LCD Panel Current Sense (| LDC)
Gain: 500x. EDP: 1.06 A Gain: 500x. EDP: 1 A
Rsense: 0.005 (RD230 / XWD230) Rsense: 0.005 (R9020, XW9020)
V across Rsense: 5.3 nV WWW.qubWX.COm V across Rsense: 5 mv
SMC AD: 22 wao =PP3V3 SO | SNS SMC AD: 15 w o =PP3V3 SO | SNS
1CD230 1CD220
o -4 ? AUF o - %)BO}UF
+ 2 g%\é\,, V+ 72 %\é\ﬂ
" %;Pa\giWWA’\imF ub230 LOADI SNS: YES RD239 lIJ,\D‘A2221(1) LOADI SNS: YES RD229
M&‘}XES%Y‘&\[}TWSS mm o s ncisnswawn sl AT le |1sns wan 1 ouT % 23K sMc x29 | SENSE 10 o s NCISNS LCD PANELN 5| N | %G5 T our |6 |1 SNS LCD PANEL 1 0UT1% 3% _sMc LcD PANEL | SENSE 40
XWD230 % = 7 =
Avi NC | SNS WANP 4w rerl 1 V@W 11 cD239 o7 _NC ISNS LCD PANELP 4| ne ReF| L 1/201W 1CD229
1 PLACE NEAR=U4900 B8 5M1 20°§IZUF . PLACE NEAR=U4900 B2 5MM _ ggoé%ZUF
GN\D L . YE: LQADI SNS: YES 2
« o PP3VE_WAN R 2 QADI SNS: YES Z 855 _ N 8361
LmDi SNS YES PLACE NEAR=W4900 B8 5MM LmDi SNS YES PLACE NEAR=U4900 B2 5MM
L LOADI SNS: YES L LOADI SNS: YES
= G\D_SMC_AVSS 39 40 43 a4 80 3 GND_SMC_AVSS

1000x.

Thunderbolt TBT Current/ Vol tage Sense (| HSP/ VHSP)
Gai n:

Rsense:

EDP: 2.8 A

0.001 (RD240)

1x
SMC ADC: 14 !
V across Rsense: 2.8 mV PLACE_NEAR=XWD240. 2: 10MV P g oy =5 M PLACE—NEgtDLagéogBl' 5\
SMC AD: 23 TBTI SNS: NO B 363K
XV\DS%40 RD248 w o _=PPVCCSA SO_REG 1542 CPUVCCSA IN 1%y SMC_CPU SA VSENSE gm0
1 2 P1VO5TBT_I N 129, 2 I VSNS_TBT_| VOUT 156w PLACENEAR=14900. BiL: 5MM
PLACE_NEAR=RD240. 1: 10 MV 1/528W 1 :: 200‘12 UF
w s =PP3V3_SO_I SNS . 2 x5
1 CD240 GND_SMC_AVSS 39 40 49 44 50
N LUF
_; g\n PLACE_NEAR=XWD240. 2: 10MV
_ + TBTI SNS: YES
s+ @m=PP1V05_S0_P1VOSTBIREG | UD240 O SNS: YES ROp A~ RO249
RD240 3 | SNS_TBT N shv NS or s ISNS TBT 1OUT 1,9, 2 % A3 o SMC_TBT | SENSE gy o
. 5% %
/%6 %6
40 REF|.L . 1W 15\621W_i 032262
PLACE NEAR=U4900 A8 5MM —— >(Y
aD 2 g-g& PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
64 3 0201
TBTI SNS: YES - I e—— 117S0008 3 RES, ML FI LM 100K, 1/ 16W 0201, SMD, LF CD209, CD219, CD229 LOADI SNS: NO
£ 117S0008 3 RES, ML FI LM 100K, 1/ 16W 0201, SMD, LF CD239, CD259 LOADI SNS: NO
= D AV 20 [ 4o 2Yed
LCD Backl i ght Vol tage Sense (VBLO)
Gain: 0.04434
XV\DS%SO
ner s PPVOUT SO _LCDBKLT 1 G714 2 VOUT SO _LCDBKLT XW
1RD256
1M
ey
LOADI SNS: YES | ,4062
59
VOUT S0 LeDBKLT Divik 23K _SMC | CDBKLT VSENSE
ot =20 LLUDRL L A VAN e LLDRL T VOLINOL [@oD «0 SYNC MASTER=DL_SENSORS SYNC DATE=07/ 11/ 201
w11 cpp59 [P . ]
'RD257 # |1 CD259 Power Sensors: Extended
406 4K PLACE NEAR=U4900 A8 5MM 00 y E
iﬁlﬁ\é\’ LOADI SNS: YES 2 x5 v <pPrefininary Test> | C
LOADI SNS: YES  |,402 0201
PLACE NEAR=U4900 A8 5MM

8

CPU SA Vol t age Sense (VC20)

Gai n:

39 40 43 44 80

LOADI SNS: YES

GN\ND _SMC AVSS

39 40 43 44 80

d} Appl e I nc.
®

<no_LABEL>
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