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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— — ,
r = 79 67 %Mwwm 75 33 7_I$N9‘ZEEBKEEITR¥D C N<3..0> — =PEG R2D C N<11..8> ,, D
S ZSII—DK_)ngst DL wor DB INL 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 ENGPCH  — ENET LON PWR PCH 20 2z
“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 -
VMARE_BASE=TRCE  — ~MAKE_BASE=ITRCE _ ITROE _— .
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
< 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 | B N<3> 5 “VRKE_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 1wsws HDM_ | G DATA C N<2..0> — TP DP 1G 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. A AR R R e =ATA QDD RED C N
DL BMJ MODULE STANDCFFS ® 7_MHDRLEDC Lk = DPAIGDDC AK . NC SATA ODD R2D CP —  SATA ODD RRD C P ,, C
TMARE BASESTRUE NO_TESI=TREE ——  —  —  — —
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 LG ADCCIN " 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_BASE=TROE . . _— . _  _ — 19 = =
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 IGDDC CLK ., —'ﬁ'&E—U‘gS%E%CPNO rEseTre=—58 EXTC P ®
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) 2 DP TBTSNKO HPD — DPB | G HPD 4 ~WRKE_BASESTROE NO TESTSTRE— — —  ——
SH0922 SH0923 SH0924 1 WRKE_BASE= = NG USB3 EXTD TXN___—— USB3 EXTD TX N .
= 1o DP_TBTSNKL AUXCH C P — TP DP |G D AUXP . VARE._EASE=TRUE NG TEST=TROE—
STDOFF- 4. 50D1, 8H SM  STDOFF- 4. 50DL, 8H SM  STDOFF- 4. 50D1. 8H SM STDG:FSEK)gzs *  MARE_BASE=TRUE = ’ N SB3 RID B ep=—USBI EXID RX P .
-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 .
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 1
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 TVAKRE_BASE=TRUE NO TEST=TRIE—
| | | 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
= TEST=TRUE— 1
NC USB 12 TP_USB 12P “ R0O991 .
ZT0930 ZT0920 Z10R31 -mln;’n\ltmmgq%— P Us 13N 10K Unused PGOCD si gnal
; Yo sfod2a 2 s Digital Ground e e
SL43. 9XZ73- 4. 2x2. 6 SL42. 8X178- 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 —
MB rRaVCFG2: | RO913 a2 s MSB 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, = USE_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:' I\EFO}'\RYM L%%A&QERPHEREI 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
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FOR

OM T_TABLE
CRI Tl CAL Rg.AOZIéO
— 72 CPU PEG COMP 1 A\ 2
2w DM _S2N N<O> 5 =~ Mdpw Rrx o uU1000 PEG | cowPI | G A
72187 2N _N<1> P6 4 DM _Rx_1* 1 VY- BRI DGE PEG_| covpg_GL VE LR
1287 DM _S2N_N<2> P1] DM _RX_2* 2C G3A5W PEG_RoOVPO_ G4 o2
72 18 7@M‘—ch DM _RX_3* (1 CF 9) PEG RX_0* H2 —PEG D2R N<O>
72187 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>
et DM _S2N_P<2> PS | om Ry 2 PEG RX_3+[yD21 =PEG D2R N<3>
72 18 7 @MA DM _RX_3 PEG_RX_4* [,A19 =PEG D2R N<4>
s @opDM_N2S N<O> k1l om_TX or e ey : PG DR NS =
DM _N2S N<i1> M8l pm TX 1+ PEG_RX_6* =
72 18 7 _TXC +[ D13 =P D2R _N<7>
DM _N2S N<2> Nl pm Tx 2+ PEG_RX_7
72 10 7 (OO} - a —
N2S N<3> R ov TX 3+ z PEG_RX_8* ALl =PEG D2R N<8>
e DM MRS NS> g F2q oM. PEG RX_9* [,BL0 o =PEG DR N<O> o
7218 7 N2S _P<0> K3 | pm _TX 0 PEG_RX_10* [,C8 = 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* 1E5 =PEG D2R N<14>
2187 FDI _DATA N<O> U7 4 FDI 0_TX_0* PEG RX 15" KT g =PEG D2R N<15>
72 1 FDI _DATA N<1> W1 *
. FDI_DATA N<2> ehoiiogs i PEG Rx o| K22 =PEG D2R P<0>
72 15 (OO} - o FDI0_Tx_2* —
FDI _DATA_N<3> AA6 | FDI O TX 3* Z PEG RX_1| K19 =PEG D2R P<1>
72 10 _TX & PEG RX_2| C21 =PEG D2R P<2>
7218 7 EDI _DATA_ N<4> V6 | 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* < PEG RX 5| D16 o, =PEG D2R P<5>
2 om—FDl_DATA N<7> o, =~ ACOJFD1_TX 3* % PEG_RX_6| C13 =PEG D2R P<6>
D12 =PEG D2R P<7>
207 FDI_DATA P<0> Us | Foro_Tx 0 z PEG RX_ 722 PG DOR Poe
72 18 FDI _DATA P<1> WO | Fpio TX 1 N " PEG RX 8 o —PEG D2R P<9>
1 FDI_DATA P<2> FDI0_TX 2 < | 3 e = —PEGC DPR P10
7 - EDL_DATA P<3> o AT | EDio TX 3 3 % PEG_RX_10 =
) - 5 e PEG RX_11| &8 =PEG D2R P<11>
72187 FDI_DATA P<4> W_| Fpi1_TX 0 o PEG RX_12| G5 =PEG D2R P<12>
. FDI_DATA P<5> T4 | Fone Tx 1 4 Y PEG RX_13| 6 =PEG D2R P<13>
72 18 FDI _DATA_P<6> AA3 | Fpi1 TX 2 2 § PEG RX_14| F6 =PEG D2R P<14>
7 10 o _FDL_DATA P<7> ACB | Fpi1 T 3 A g PEG RX_15| K6 e =PEG PR P<15> o~
w
72 18 FDI _FSYNC<0> AALL | FDI O_FSYNC o - PEG TX_0* (322 =PEG R2D C N<0>
20 pmyFDL_FSYNC<1> g  ACL2 |Fpi1 FSYNC 5 a 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> AALO | FDI 0_LSYNC 0 PEG TX_4* |,H19 =PEG R2D C N<4>
7w EDl_LSYNG<1>  _,  AG [Fpi1 LSYNC % PEG TX_5* 3CL7 =PEG R2D C N<5>
> CPU_EDP_COWVP % PEG Tx 6+ KIS e =PEG R2D C N<6> o
PLAE NEAR 1000 AFS 12 7WA AD2_| EDP_| COMPO PEG TX_7*F17 =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 - AGLL | EDP_HPD E PEG TX_10* [yJ14 =PE D C N<10>
. _TP_EDP_AUX_ N AGA 4 EDP_AUX* PEG TX_11* yHL3 =PEG R2D C N<11>
s _TP_EDP_AUX_ P AF4 | EDP AUX 2 PEG TX 12*|4MLO =PEG R2D _C N<12>
"4 | EDP_ g > TX =
iy P e o s 2 e EDP TX N0 A3 | Epp X O* 3 PEG_TX_13* {F10 =PEG R2D C N<13>
iy > TX PEG TX 14* D9 =PEG R2D C N<14>
o5 ., _TP_EDP_TX_N<1> At Epp TX 1% 5 S TXC
, _TP_EDP_TX_N<2> AELL | Epp TX 2+ a PEG TX 15* (34 g =PEG R2D C N<15> mm
. TP_EDP TX_N<3> o Ae7 ] epp_Tx_or & PEG TX 0| F22 =PEG R2D C P<0>
TP_EDP_TX_P<0> ACL | EDP TX 0 '!'é PEG TX_1| A23 =PEG R2D C P<1>
. TP_EDP_TX P<i> A | EDP TX 1 o PEG TX_2| D24 =PEG R2D C P<2>
o TP_EDP_TX P<2> AEL0 | Epp TX 2 PEG Tx_3| E21 =PE! D C P<3>
TP_EDP_TX_P<3> AE6 | EpP TX 3 PEG_TX_4| GL9 =PEG R2D C P<4>
’ - PEG TX 5| B8 g =PEG R2D C P<56> o
PEG TX_6| K17 =PEG R2D C P<6>
2 PEG TX_7]_GL7 =PEG R2D C P<7>
'_D PEG Tx_s| E14 =PEG R2D C P<8>
. Q_]_03_‘]_ 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>
. 2 PEG TX 13| G0 g =PEG R2D C P<13> mm
EDP: YES PEG TX_ 14| D8 =P <14>
PEG TX 15| K4 g =PEG R2D C P<15> @
w0 CPU CEG<7> 72 24 10 CPU_CFG<16>
24 10 _CPU CFG<6> 72 24 10 CPU_CFG<3>
24 10 CPU CFG<5> 72 24 10 CPU_CFG<1>
NOSTURF, | NoSTURF | nosTUE | nosTuRR
R1046 R1047 R1043 R1049
1K 1K 1K 1K
B These can be Placed close to J2500 and Only for debug acce:s
| VYBRI DGE PROCESSOR '
CFG [ 7] :PEG DEFER TRAI NI NG 1 = (DEFAULT) | MVEDI ATELY AFTER xxRESETB 0 = WAIT FOR BI G5 !
CFG [ 6: 5] :PCIE BI FURCATI ON 11 = 1 X16 ( DEFAULT) 10 = 2 X8 01 = RSVD 00 = X8, X4, X4 !
CFG [ 4] :eDP ENABLE/ DI SABLE 1 = DI SABLED 0 = ENABLED !
CFG [3] :PCIE x4 LANE REVERSAL 1 = NORNVAL OPERATI ON 0 = LANES REVERSED '
CFG [2] :PCIE x16 LANE REVERSAL 1 = NORNVAL OPERATI ON 0 = LANES REVERSED 1

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 AU OC 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

BE61 (Pl BE61
#U:MESLBE.?_

DC_TEST_BGB1
DC_TEST_BGE9

BG51 BG61
WEU:m__'LESJ;B&?_

DC_TEST_BG58

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

MJ:MMFEl_ BGL
BEL

DC_TEST_BDL

BDL TP CPU DC TEST BD1

31 72

31 72

I SYNC

MASTER=J30_ M.B

SYNC _DATE=07/ 14/ 2011

TTILE

CPU DM / PEG FDI / RSVD

d} Appl e I nc.
®

|

N

1
v
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L25 |vyee 68 R1360 R1362 N22 |\ocsa s
- S _F43: 50, 100 100 . . ANILG: 50. -
20 |vcg 6o PLACE NS00, 2 38,5 108 21 2 100 A ienemigoo. was: s o P ocsas 2 - 4
L33 |vec 70 v L s = P20 |vcesa 7 g PLACE_NEAR=U1000. BJ44: 2. 54nm
L36 lvec 71 HEE RI6 lvccsa s
L40 = PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de. R18 u %
N26 VCC772 Note QA TAGE=1 ) @ 61 72 R21 M 79
\vee 73 \VCCSA_10
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 S — oo 5 72 V17 |vcesA 13
e = V18 |lvocsA 14
V21 |vcesa 15
W20 _|vcesA 16
R1361'| |'R1363
= 43 100 100 = . ANL7: 50.
PLACE NEAR;Y000 . f8rm 100 & 2100 prace searuiono. aw7:So.
1/ 16W 1/ 16W = SYNC MASTER=J30 M.B SYNC DATE=07/14/ 2011
a2y [ |02 I'P!!g e
CPU POVNER
= Appl e | nc.
PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de. d} p € c v ™N
® <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 13 O: 80
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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
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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 2ezv 2e.zv 2e.zv 2e.zv 2e.zv 2e.zv 2ezv 2e.zv 2e.zv o 6.3V 2e.zv , 6.3V
CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM
D T 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 C16;4:5 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%7':34 ]
20% —— %0% 20% 20%
5 6.8V S 6.3V —|;s.3v —Fszv S 6.3y —
CERM CERM CERM CERM CERM
402-2 402-2 402-2 402-2 402-2
PLACEMENT_NOTE ( C1655- C1666) :
Place close to UIOOO on top side. =
CRIFTICAL %Iéw': Ng‘éﬁ'bﬁ‘: CRIFTICAL CRIFTTICALC CRIFTICAL CRIFTICAL CRIFTICAC CRICTICAC CRIFTICAL CRIFTICAC CRIFTICAC N@% CRIFTICAC kﬁ's‘T‘dﬂF CRIFTICAL Na CRIFTICAL CRIFTICAC CRIFTICAL CRIFTICAL CRIFTICAL CRIFTICAC CRIFTICAC CRI Tl CAY
F FF FF FF FF F F F
Ji01646 CI68F  |: C16AD Ji01655 S'G1856" | cies7 | cless |: Eresd 1'&8%‘5L cre61 | E1667" | BI68" | Cicea | EH665™ |: Cleb6 | c166A |- C166B|: cle6c | LA68" |- C166E | creer |:cie5A | B168H" | L1687 | c1674
OUF —— 20UF —— 20UF OUF — 20UF —— 20UF —— 20UF 20UF —— 20UF —— 20UF — 20 —— 20UF f— —— 20UF —— 20UF 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF f—
soe DR 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 ‘l‘%é’f’ﬂ‘: k,KIIILJ-E_F W|||LAL"\k5<|é+bﬂ: $—CRIrTrCAC ¢ &ﬁ%lé.f_ﬂh: CRITI CALY ‘l‘%é’fﬂ‘: l\ﬁléﬁ'bﬁ: RB CRITICAC WIIILJ-E_F CRITICAC CRIFTICAY %%T\G‘:F CRITICAC k,KIIILJ-\LF l\ﬁléﬁ'bﬁ: k,KIIILJ-\LF CRI ||Tu-\|'_: CRITICAC CRI Tl CAY
1 C16A1 C16A2 1 C16A3 l01675IP363§§ 101669 |1 (1670 1671 | Glev2 |+ (16797 1649 | C164A |: Cle o C1677 8678 [ 1679 |icie5c|: CI65D | c165E | L16BF |1 C164E | E16AET [\ EHE" | c1eaD | c164F
20UF 0 20UF 0 — 20UF 20UF 20UF 20UF -4 20 ) ——2 20UF ——20 —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF 20UF
3% o 3 o A 3% 3% 3% 3 ol ol o) 3 o o oo 3 3 3 3 3 3% 3
2 X6T- CERM 2 xeT CERM 2 X6T- CERM 2 xeT CERM 2 xeT 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 xeT 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 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 —
—— 470UF- 4MOHM — — 470UF- 4MOHM —— 470UF- 4MOHM —— 470UF- 4MOHM ——270UF 270UF
- o T 20% T 20% T, 39% 30%
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 CPU 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 lcmgs 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 LY sceox | cieov L|'C1607 L' C168C
on i T~ 20% 20%
1 TE T2 2 §r Bar
. . = PLACE NEAR UL0DD AKS3 2 54 mm NO VI A o oy AN oo am AN oo am
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 ( C1672- C1681) : = -
Pl ace near UL000 on bottom side
* C161E l C161F 1 Cl162A 1 Cl62B _L ClGZC _L ClGZD _L ClGZE ClG7A 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
—F 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
J*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 II\:AISLTEER:NASTER SYNC DATE=MASTEH
Intel recomendation: 1x 10nChn resistor, 1x 1uF 0402 :I U DECQJPLI '\K} |
T
R1601 i
AN 2 = 8 13 d} Appl e | nc. <re||nary Test >
1% S <no_LABEL>
174w 1 C167F __
o0 1ue NOTI CE OF PROPRI ETARY PROPERTY:
5 v Note: The snal |l est 10nOhm available in the library are 0805s THEH NECRVAT! L%%A&QERPHERE N IS THE
o R POBLOSOR AGREES TO THE, FOLLOW 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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=PPVCORE SO CPU VCCAXG

VAXG DECOUPLI NG

Intel

PLACEMENT_NOTE (C1700- C1710) :

recommendation (Table 7-4) for GI2 3.9nmChm LL:

CRI T1 CAL CRI T1 CAL

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

CRI T1 CAL

CRI T1 CAL CRI Tl CAL

AT 2P0t t O 8 A Y10 i Ty car

+ C1700 1 C1701 1 Cl702
1UF 1UF

1 C1704

1 Cl706

~

1 C1709 Ji Cl710
1UF

- 10% 10%

, 1ov , 1oV
X5R_CERM X5R_CERM

0402 0402

CRI Tl CAL

2 X5R CERM
0402
PLACEMENT_NOTE (C1711- C1716):
| TI CAL | T | T | TICAL _ CRI Tl CAL
1C1711 1C1712 1C1713 1C1715 1C1716
10 10UF 10UF

203 20% 20% 20% 20,
2 Cefan xoR 2 Cern xor 2 Cefan xom 2 et xoR 2 et xor

o102 1 0402 1 0102 1 0102 1 0102 1
PLACEMENT_NOTE ( Cl717- C1722): =
o CRITICAL o CRITI CAL CRI Tl CAL CRITICAL oCRITICAL o CRITICAL CRI Tl CAL

NO _STUFF NO STUFF

tC1l717 [+ C1718
Z0UF 20UF

20%

20%

1 C1719
20UF

tC1720 |*C1721 |1 Cl722
L 20UF 20UF 20UF

20% 20%

20%

=

1 C1725
L ZouUF

v

=PP1V5R1V35 S3 CPU VCCDDR

X
5% 2V 2V 2V
2 X6T- CERM 2 X6T- CERM 2 X6T- CERM X6T- CERM 2 X6T- CERM 2 X6T- CERM
0402 0402 0402 0402 402 0402
PLACEMENT_NOTE ( C1723- C1724):
Pl ace near inductors on bottom side.
.|t CL723 +| Cl724
—— 470UF- 4MOHM 470UF- 4MOHM
20% 20%
. 2 2 ov
POLY TANT
D2T smu
10x 1uF, 8x 10uF, 1x 330uF

Intel recommendation (Table 7-11):

PLACEMENT_NOTE (C1738- C1747):

Pl ace on bottom side of U1000

Ji C1747
1UF

recommendation (Table 7-9):
PLACEMENT_NOTE ( C1758-C1762) :

0%
0V
2 XsR CERM
0402 15 s _=PPVCCSA SO_CPU

1 Cl738 1 C1739 1 C1740 1 Cl742 1 C1743 1 Cl744
1UF —— 1UF —— 1UF —— 1UF 1UF —— 1UF — —!
10% — 10% - 10% — 10% — 10% - 0% — —
10V 10V 10V 10

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

Pl ace close to ULO00 on bottom side

1C1748 1C1749 1 C1750 1 C1752 1 C1753 1 C1754
10UF 10UF OUF 10UF 10UF 10UF

T o T % T o T % T % T o

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

J*C1l756 J*C1770

70UF gZ/EJUF

2

TANT
CASE- B2- SM

Intel recommendation: 1x 10nChn resistor,

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

1x 1uF 0402

CPU VCCSA DECOUPLI NG

5x 1uf, 5x 10uf, 1x 330uf

Pl ace on bottom side of U1000
1 C1760 1Cl761 | CL762
—— 1UF —— 1UF 1UF
— i 0 )
10 10 10
2 2 X5R CERM 2 X5R CERM 2 X5R CERM
bt 5362 5362
1 C1765 1 C1766 1C1767
—— 10UF —— 10UF 10UF
- & — = %
S % S % S %
& xom & xom Seib o
s bene X i
[P C1768 P C1769
=L >70UF Z70UF
20% 20%
2v 2 2V
TANT TANT
CASE- B2- SM CASE- B2- SM

ISYNC MASTER=NMASTER
TTILE

CPU DECOUPLI NG I |

d} Appl e I nc.
®
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OM T_TABLE
u1800
SYSCLK CLK32K RTC PCH- PPT- MB- SFF- ES1 OM T_TABLE
74 2 Al9 BGA
"D - e QPED- M15462 WO/ LADD) A9T tgg g ﬁgz v e m—PA E ENET D2R N BI33 |pERNL U1800 SVBALERT*/ GPI OL1|_HL2 SMBUS PCH ALERT_L .
NCx—=RTCX (1 ¢ 10) Eﬁ; EE = LEe AR R w 5 1 D Eg E Emg %R P BL33 |pere1 PCH- PPT- MB- SFF- ES1 svBeLK|_F17 SMBUS_PCH CLK -
a7 = 75 36 7 D C N BB30 BGA F10
e PG AD R<35 v PP3V3_SO_PCH. ., :7@@ PO E ENET oGP e PBD Ep15462 SVEDATA e SVBUS_PCH_DATA o 1 o 7
.. RTC RESET L . FlQ:RTCRST* 0 O EVY L FRANVE* |_K40 LPC FRAME R L . 1R1820 (2 OF 10)
o PCl E_AP_D2R N BJ35
7536 7 PERN2 SMLOALERT*/ GP| 060|_H22 B_EXTB_SEL_XHCI 12
v PCH SRTCRST L~~~ g A234SRTCRST* IE - (1PU) LDRQ* ;&;3 $ETLE\%RD§ PCII:| ; ?%IZW 75 30 7 PCl E AP_D2R P BL35 |perp2 % SMLOCLK_K12 SML_PCH 0 CLK - 7:
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TP SPl sl L B N e 50, PCLE CLKIOOM FWP o AES1ic KoUT_PCIELP CLKIN_DOT_o6R K24 o, PCH CLK96M DOT_P am i 7
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e v w s, PCOE CLKIOOMPCH N RI 10K 5% 1720w W 20T <Preli Test >
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72 10 7 2N _N<O> BD22 |pM OTXN FDI _RxP1| BL15 DAT. <1> 10 72 SDVO_CTRLDATA| _R44 DPA_| DATA o
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/\/\/\/ 5% 1720W WMF 20T
R1991 8.2K 1 2 PM CLKRUN L 7030 a1
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TP22 ==« NC
) e TP PCH TP23 W0 | P23 LB NC
NCx—K30 [TP24 BH o —
| B4 s nNC
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
. USB3 EXTC RX P BL27 |us3RP2 usBP2N|_R27 USB_EXTB_XHCI _N 26 74 Ext B (XHCI C
s [ USB3 EXTB RX P 07 etsi |usaares user2p{ 27 g g USB EXTB XHCI P o oo v (xHc)
s m>—USB3_EXTD RX P - BL29 |USB3RP4
usBpP3N|_H28 USB EXTD XHCI N 26 74 i .
v @ USB3 EXTA TX N o BF26lusssta o UsBP3P| P20 qug USB EXTD XHCI P oy oo 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
7 3 USB3_EXTA TX P BD26 |uspaTP1 usBPSN| D28 g 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
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 :
UsBP6P|_F26 TP_USB_W.ANP . 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 - 48P Rog*
2 2 10K /\/\/\/ 5% 17 20W NF 20T il C
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)
, _TP_P TRP_BBS1 F42 |aNT1*/ GPI OB T USBP11N|_H33 TP, B_BT. N 0 B
NO STUFF ;1P PCH STRP ESI L o, ™2 ia2r/ GPI B3 useP11P| 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
Uﬁzsngﬁ; 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 &3 Pah GRIO R 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 LAAN 2557 sow—r—zor—2UR_| P_PER| PHERAL_DET 195
1/\/\/\/2 5% 17 20W M- 20T TBT P\AR REO L 1% 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 1OK 2 1 5% 17Z20W M—_ZMAMVMN— 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
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED 19 O: 80
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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.
Systens wi th chi p-down nenory shoul d add pul | -downs on another page and set straps per software. D
55 25 20 10 10 17 s _=PP3V3_S0_PCH GPI O
RAMCFG3: H RAMCFG2: H  RAMCFGL: H RAMCFGO: 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 2012|2201 2012 2201
24 XDP_FC1_T ] WL [BVBUSY*/ GPI BGA GPl 68| K42 5
o [omyEW PMVE_L - 00 e msaoz P9 M3 g o« M B RAMCFR2
2 DPMUX_UC_| RO - 3lcPios ¥ ay P oo D40 o s MLB_ RAMCEGL
% 20 m—SMC_RUNTI ME_SCI_L - 245 lcPI o7 o[ M1 o o MB RAMCFQ
, _TP_PCH GPI C8 L7 1CPI OB (1 vty -
20 o VOL_EN - S5 |LAN_PHY_PWR_CTRL/ GPI O12
2« > XDP_FQ0_PCH GPIOL5 WEM VDD SEL 1V5 L - flcriasam [ mocA B 4 PCH A20GATE o
2 @oXDP_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 —|() ]
0 TBT_GOPSX BIDIR -5 |cPi coa 1)) RONYE g PCH ROIN L w
w20 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
 @om—IBT_SW RESET L R2180 o0 LAAA 2oy 2 TBT _SW RESET R L o B|sSTP_PCi*/ Pl cB4 > M 201
P 5w B XDP_DC1 PCH GPI 085 MXM GOOD W2 |G| o35 & THRMIRI P*[,BS9 @ w0 PM THRMIRIP L R R2156 390 1 2 _PMTHRMIRIP L 140 72
24 20 (@M} XDP_DDO PCH B6 DP GPU TBT SEL > W6 [SATA2GP/ GPI OB6 hl Ez“ 1285
2 qonXDP_DDL_PCH GPI (87 JTAG I SP_TCK > VB |SATAIET &p1 ca7 INT3 3| R6 g PCHINIT3V3 L
2 mD—JTAG | SP_TDO - O BEE s (ew C
20 JTAG | SP_TDI L0 ISDATACUTO/ GPI CBY DF_Tvs| BC7 PCH DE_TVS
= 20 o EW PVWR_EN_PCH - UL |SDATAQUTL/ GPI 048 (1 PLTRSTED 1/ DF_TVS:DM & FDI Term Vol tage
2 @m-XDP_DD8_PCH GPI O49 ENET LOWVPWR PCH g AALISATASGR/ GPIl 049 Ts_vss1| AK10 JE set 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
A4 TS vssa| AHLIO ] R2130"
5 — 1502 This has internal pull up and should not pulled I 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
. A v
l U21004_TBT_Cl O PLUG EVENT_| SOL 2 = =
s TBT Cl O PLYG EVENT 1| o8
o e
1 5 |3
R2160
10K NC
&éﬂiow B
2 =
= NOTE TWey o1 T om PO 12 cpen Dr i CRI Tl CAL
T T8 Trom ot e hush morT e _
05 _=PP3V3_S0_PCH STRAPS @162 =PP3V3 TBT PCH GPLO, . w0
CRI Tl CAL
B s =PP3V3 SO PCH STRAPS _ R2 1 86G5SMBNL5AFE 'R2162
=PP3V3_S5_PCH GPIO =PP3V3_TBT PCH GPI O ;. 2 10K ~ 10K
P3V. P 1O 6171010 1 Q160 N %0y SOTS63 O 0w
=PP3V3 S0 BCH GPLO 44y 10 10 20 25 5 R 188SVENLSAFE Re163 221 ¥ 1
Pho., SOTS63 5 Fow » @ JTAG 1 SP_TDO 2T7FT 9 JTAG TBT TDO (rm
2201 DT$T *(l) 2201
v I TAG | SP TNVB g H JTAG TBT TNE oy s -
0185 10K CRI Tl 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:
O0 100K 2 B% s M o1 20 1 j
el LA oo S US GPLO o 1R21995(12}\1160AFE \R2161 R21135SVNISAFE R2164
NO STUFF Must stuff R2197 when R2180 NO STUFFed. el SMENLSAF A 5% SOT563 © 5%
-_%_%8771&/\/\/\/2 5% 17 20W MF 20T TBT_SW RESET R L = /50w SOT563 O 250w iOW x iOW
10K 7 PWR 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% 1720W M- 20T (SR ) ==
10K 1 2 PCH RCIN L 20 ¥
— _ /\N\/ 5% 1720W W 20T
R2194 10K LA 2 WoL _EN 2
R2192 10K 1 2 O% 1720W M- 201 TRT GopsSX BIDIR 2 3 SYNC VASTER=J13 M_B SYNC DATE=09/ 157 2011} A
R2193 100K 1 2 S% TTZ0W W 20T op| poM USE_MLB 0 T
N2 5T zow ot om0 PCH GPI O M SC/ NCTF
R2191 10K LAAA 2 SMC WAKE SCI L
— 11 20K 5% 17 20W M- 201 op UC | RO T T RO
2 MUX 2 < i >
: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
5% 17 20W NF 20T I 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
I'V ALL RI GHTS RESERVED 20 O: 80
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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
s =PP3V3 S5 PCH VCCDSW R12 [vocpsva 3 BGA w7 =PP3V3 SUS PCH VCCSUS USB 5 23
~ e>me1sae2  veopuss([we T
, TP_PPVOUT PCH DCPSUSBYP R10 [pcpsuseyp (8 10)
usB
VCCAPLLDM 2 pin left as NC per DG a1 NG6  =PP5V PCH V5REF
PCH out put, for decoupling only NCx———==VCCAPLLDM 2 PO/GDIO’LPC\IsREF 5V 50 _PCH V5 =
PLACE_NEAR=U1800. Elil itf::vmljl PPVOUT G3 PCH DCPRTC R15 (—
Hia T U15 | ) DCPRTC A AVR
2101 NECK W DT ameft as NC per DG ) & VCCAPLL_SATA3 XNC NC-ed per DG
0. 106 » _PP1V0O5 SO PCH VCCADPLLA F BF40 [yocADPLLA
X5R- \/)2 s PP1VO5 SO PCH VCCADPLLB F BD40 |\yoCADPLLB é VOCSUSHDA|_V31 =PP§¥aR1V5 SQ P% VCCSUSHDA ¢ 25 25
201 I3) i
2317 s _=PP1VO5_S0_PCH VCCDI FECLK AC37 g AAL3 =PP1V05_S0_PCH VCCd O 821 23
= 55mA Max, 5mA Idle { AEB7 ]VOCD' PPN o ABLS
AE39 d AC13
AC15
2 _=PP1V0O5_S0_PCH VCCSSC AC35 |vocsse AFLS
AGL3
PPVOUT SO PCH DCPSST U17 |pcpssT AGLS
NERECR-W BFFES: 2 T vea d [[AI17
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
== E w25
235 _=PP1V0O5_S0_PCH VCCASW AB27
AB29 AVRT =PP3V3_SUS PCH VCCSUS 5
AB31 N27
AC27 R27
16178 _=PPVRTC G3_PCH A9 29
AC31 veesuss_s| [ re3
C22311: 1C2232 [1C2233 AE27 a5
1UF - —— 0 1UF JLUF
b /;_ T %}f " gg AE29 u33
o3k B35 | < &3 CERV AESL usS
PLACE_NEAR=U1800. N16: 2. 54rmm R19
PLACE_NEAR=U1800. N16: 2. 54nm u19 AR33 o NC
= PLACE_NEAR=U1800. N16: 2. 54mm W21 | | VOCASW ABL  NC
s i (L
==X NC
V23
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

. =PPLV =y OVl T_TABLE
1.44 A Max, 474mA Idle AB21 U1800
AB23 PCH- PPT- MB- SFF- ES1
AC21 BGA
A3 QP8D- MWD15462
AE21 (7 O 10) vecabac] W1 PP3V3 SO PCH VCCA DAC F 2
AE23 VSSA_DAC| V50
AF21 g - =+
AF23 AF33 pwr t er n2gnd
AR1 veeALVDS( | AGS3 Ly ¢ er ,ngnd
A3 E AC33
AG25 vssaLVDS( | AE33
A7 | | vecoore § é =
AJ21 - AF37 pwr t er n2gnd
23 DS[ AG37 dr t er negnd
AJ25 VCCTX_LVI AG39 lir t er negnd
AJ27 AJ37 dlar t er n2gnd
AI29 =
AJ31 AMR3 =PP1V05_S0_PCH VCC DM
AK29 veeom [ [LAuLs
AK3L 3 [ AW
AK33 vCcADM _VRM AUl =PP1VBRIV5 SO PCH VCCVRM
AMB3 =PP1 V¢ P WV DETERM
AVB5 AJ13
AJ15
g VCODFTERN[ AK15
= AL13
, _TP_1V05_S0_PCH VCCAPLLEXP AP19 \CCAPLLEXP 5
veesPl | Y19 =PP3V3 SUS PCH VCC SPI 8 23
=PP1V05_S0_PCH VCC O AMVR1
AP27 AP13
ARLS o veearD! PLL( [ AP15 %
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
AU29 w7
AU35 V37 PP3V3_S0_PCH VCC3_3_CLK F 23
AVB4 [vao T

8 21

8 20 23

SYNC MASTER=J13 M.B

SYNC DATE=09/ 15/ 2011

TTILE

PCH POVZER

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 21 O: 80
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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

U1800
PCH- PPT- MB- SFF- ES1
BGA
QP8D- MVR15462
(9 OF 10)

VSss

VSS|

AP2

BC23

OM T_TABLE

AP4

BC25

AP7

BC27

AP9

BC29

AP11

BC31

AP17

BC34

AP21

BC36

AP23

BC39

AP25

BC41

AP29

BC43

AP31

BC45

AP33

BD15

AP35

AP37

AP41

AP43

AP45

AP48

AP50

AR6

ARS8

ARL7

AR21

AR31

AR35

AR37

AT7

AT9

AT11

AT39

AT41

AT43

AT45

AUL7

AU37

Av2

AV4

AVv48

AV50

BB50

BC11

BC13

BC16

BC18

BC21

U1800
PCH- PPT- MB- SFF- ES1
BGA
QP8D- MR 15462
(10 OF 10)

VSS

VSS|

J45

L11

L21

L31

T11

SYNC VASTER=J13 M.B

SYNC DATE=09/ 15/ 2011

TTILE

PCH GROUNDS

(f} Appl e I nc.
®

<no_LABEL>

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

| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR CCPY I T

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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POH VOO O BYPASS

L2406 s =PP1V05_S0 PCH_VCCI O SATA (o152 1 05w ey
10UH- 0. 12A- 0. 360HM PaH VoosUss 3 BYPASS 2120 5 _=PP1V8_SO_PCH VCC DFTERM . . 28 = _ _ | _
s _=PP1V0O5 SO PCH LYY Y L2 o PP1VO5 SO PCH VCCCLKDM _F = (P susPERD U5 3 3V D 1 C2440 CL3F444 C2F452 1C2446
0603 \R;I NERERR-W EVEE: FI 2 2o _=PP3Y3_SUS_PCH_VCCSUS 1UF %%Q, é’!gg, PLACE AR U800 127 2 S OF
VR EBRSE S o o s 2 7 2Eh [P )
Ny 102484 102413 2 Rk cerv f &5,
TOUF EO}UF = Pt F =
PLACE NEAR=UL800 AP39 2 54mm 5 2oO%R/ 2 - CERM 2 gg CERM = = -
GERVEXSR 0201 y 0201 PLACE NEAR L1800 4815 2 Sarm
1 PLACE KR L1800 27 2 samm o v o Whe e usson s 2 s D
- = (o 0 o 3 33 v
PUACE AR L2800 127 2 4 2 o _=PP3V3RIV5_S0_PCH VOCSUSHDA
_ » 2o _=PP3V3 SUS PCH VOCSUS
. C24u‘;1:1 2 » =PP1V05_S0_PCH_VOCSSC
1
PLACE NEAR L1800 \a1 2 4 ?83//} 1C2475 Cl3F476
2o =PP1V05 SO PCH V. PROC 1 O . 2 X3k CERM %&s’@ > %"g%/
R2615O PLACE NEAR 11800 AC3S 2 S4rm —sz 5;%1 PLAGE NEAR g0 F3 2 sam I 6261
= 2 =
PPSV3_SO_PCH VOCADAC _InM2—¢ PPIVY S0 PR P C24161 [1C2417 |1C2430 L =
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L olk2 8 i XDP
GRID o5 R216K89
s XDPPCH PLTRST L 9
I SI LK_PART=SYS RESET LAWVE CH S o>
16w
402
[ SDCONN_STATE_CHANGE | SOLATI ON
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e 25 10 [Ty PM_PCH_PWROK 6 270K . M
m B2 @ 4 (2630 o ) 3 R2680 ok BT RESET L
GRD o L i 26801 190K — = S o
I 3 289> yégﬁ‘év R2688 Series R on Pg38, R3803
2
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" - If high, ME is disabled. This allows for full re-flashing of SPI ROM
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SB XTAL Power o« =PPVDDI O SO_SBCLK b AGE0 S I - w1 =
TBT XTAL Power » =BRVDOLO TBT (LK F § & |VBAT and +Vv3.3A are
g g ht internally ORed to SSI\/BI\B%I‘ESAZP% =)
NO_STUFF 1 + + create VDD_RTC_OUT. Kh
1 1 1 R2608 1 > - - SOTS63
Cgezg il 26221 36201 lo° coep2:| U2600 +V3. 3A shoul d be first H
\7>;— % e /;— i,élﬁ'\év i( o SLG3NB148A avai |l abl e ~3. 3V power 2fe—s 17 75
5 5 5 2402 405°F CRIT%’%:AL to reduce VBAT draw. ol DESCRI PT ERRIDE L
11 |voDi 0 25M A 32KHZ_Al 12 SYSCLK_CLK32K_RTC 1 7a «» mp—SPI_DESCRI PTOR OVERRIDE L L
CRI Tl CAL 6 | vDDI O 25M B
C2605 = 14 |voDi O 25M C  25Miz_Al O SYSCLK CLK25M SB 17 74 SYNC VASTER=MASTER SYNC DATE=MASTEH
12PF R2605 25Mz_8| 8 TP_SYSCLK CLK25M ENET T "
271 SYSCLK_CLK25M X2 1 2 25Mz_d 15 SYSCLK_CLK25M TBT v Chi pset Support
JA’ | TI L =PPVRTC G3_OUT -
%g%/"' . CRITI CA VDD_RTC_ OUTLL g ¢ For SB RTC Power d} Appl e I nc <Prelininary Test> | C
NC iM :
CRI TI CAL D@Zm\s@x OR e Loy ~an TR 1C2610 e <no_LABEL>
C%26P('):6 “ 25. 000MHZ- 20PPM 12PF- 85C 2%‘& NEERS — 15»'055/ NOTI CE OF PROPRI ETARY PROPERTY: -
LJA) NOTE: 30 PPM crystal required | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE
= 50':\5/\/I Il NOT TO REPRODUCE OR COPY I T
- SH IT IN WHOLE OR PART
= 'V AL R GHTS RESTRAED 25 OF 80

PCH ME Di sable Strap

PCH uses HDA _SDO as a power-up strap.

I f

low, ME functions nornally.
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1




BOM GROUP BOM OPTI ONS
HUB_ALLREM HUB_NONREML_0, HUB_NONRENMD_O
HUB_1NONREM HUB_NONREML_0, HUB_NONREMD_1
B E LS/ F | NTER L DEVI HUB_2NONREM HUB_NONREML_ 1, HUB_NONREMD_0
US MUX OR S S NA CES HUB_3NONREM HUB_NONREML_ 1, HUB_NONREMD_1
—pP3 USB HUB  BYPASS=U27000.5: : 5MM BYPASS=U2700. 5: : 2WM N NCNBREM ° iIfAEaZITN iFRE REMOVABLE D
b R
Cg‘7709 i_ Cg‘710_;]:_ 1__ __1 8217U(F):2 —1%:217U(F):3 CANNOT | NDI CATE ALL 4 PORTS ARE NON REMOVABLE ON USB2514B VI A STRAPPI NG PROGRAM NON_REMOVABLE DEVI CE REG STER 09H
62RO BT T, 18% T, 18
é?i? 2 X7TR- 8?5*’3' 2 2 6‘715‘2‘:“"' 2 éZB*QCE”"' PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI Tl CAL BOM OPTI ON BO\/I TABL E
197S0485| 1 XTAL 24MHZ 60PPM 16PF 2 5X2X0 55NM 90C Y2700 CRITI CAL
J—- BYPASSSLR700. 15: : 2MM =3P8ARST:)82 401" Sss: :LJ: 25148 REFERENCS;(S)I(?% — 2‘QI"?'TI?'\LQ’*—zasw|30|F—'|TLIJI:T 25148
- BYPASS=U2700. 10: : 2MM 9 N
BYPASS=LR700 23: - 5MY BYRSS= 3385092B 1 | USB HUB 2513B U2700 CRI Tl CAL ysBHUB: 2513B
C2704 1 C2705 1 C2706 1 C2708 1 338S098B 1 | USB HUB 2512B U2700 CRI'TI CALysBHUB: 25128
4. Z}g‘;} — 0.1 %,:: 0. 1%;3/, 0.1 % DL, D2 ENG NEERING USE USB2513B PRODUCTI ON: USE USB2512B
égz xR i 2 xR ik z—r xR Gk z—r 12713 |1 2714 J3X ENG NEERI NG USE USB2514B PRODUCTI ON: USE USB2513B _

10
15
23
29
36

J— %;b@l_ BYF’ASS=EZ700. 36::2MM ' )

= 24 000,\'\//'*_‘22_ lg\:’/IFT_TABL BYPASS=U2650. 29: : 2MM v
1Mns
CRI TI CAL 1L
ﬁ;{‘ CRI TI CAL SYM VER =PP3V3_S3_USB_HUB s -
1
C2LRR g9 1C2710 u2700 il ! ! oo
— % o USB2513B =  NOSTUERNGSTUEF | NOSTUERNOSTUEF || NOSTUEF NOSTUEF
c§0 2 R2700 ??%/ R2701 N R2716R2717 R2718R2719 R2722'R2723
HUB_NONREML_1 HUB_NONREMD_1 1 IM 5 z M 1’%/(\)2/2 USB HUB TEST 11 | Test OM T_TABLE useDM DNL/PRT_DIs mif L USBHUB DNI N ey BLUETOOTH FOR DL/ D2 & J3X %%IZW %giw %giw %giw %glléw %glléw
- R270_21 RP703 VA r J_ 1w USB HUB RESET L 26 resere - USBDP_DN1/ PRT_DI S_P1| 2 USBHUB_DN1_P e Q’E'LF yé—LF yé—LF Q’E'LF Lxé-zLF 1oy C
= 16w = = S5F o oE e e = 3 BHUB DN2 N 2 2 2 2 2 2
111%\°I/§\‘7 %%Iéw C*él | CAL - USB HUB XTALL 33 | XTALIN CLKIN ﬁ:z’%; zi’g i’g; 2 £BHBB DN P 0 TRACKPAD! KEYBOARD FCR D1/ D2, | R FOR J3X
N{%g Q/E'ZLF USB_HUB_XTAL2 32 | xtaLcur - e 20 __USBHUB DN3_N
2 2 6 USBHUB DN3 N 9 2 26 9 USBHUB DN3 P
USB_HUB_NONREMD 28 | SUSP_I ND/ LOCAL_PWR/ NON_REND ﬁgg&x; zifg ?LB = USBHUB DN3_P : 2: SMC DEBUG PORT FOR D1/ D2, TPAD/ KBD FOR J3X °
USB_HUB_NONREML 22 | spa/ SVBDATA/ NON_REML - o DA O 20 _USBHUB DN4_N
- NS USBHUB N D © NC FOR D1/D2, SMC DEBUG PORT FOR J3X USBHUB DN4_P
HUB_NONREML_0O HUB_NONREMD_O USB_HUB CFG SELO 24 | sci/ SMBCLK/ CFG_SELO Ng 9 USBHUB DN4_P G ' e
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 OsC3p19 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.Bfu? bDaEtTerm CRI T CAL
useDm_up| 30 b?B MUB rﬁb i\ e |'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
P R227720
L - USB_EXTD _XHCl _N 1 2 USB_TPAD R .
L fa:n NOSTUFF A > B
TO PCH XHCI R2721 M:_lg}gv TO TP/ KB
s 10cmryUSB_EXTD XHO P 1%2 40 USB_TPAD R Rgry 7 7
5%
P

PrpRSsmRTes, 2o USB XHCI / EHCI 2 PORT MUX FOR EXT B |

» =PP3V3_S3_USBMUX

C27601 ]
0.1k L
2 A
10 USB EXTB EHCI 4@ 5 |we vel 1 USB EXTB P 736 74
PCH PORT 9 (EHCI 2) #ED— 3 SreFior N ra 260 |2 Usb ExXTe N * TO CONNECTOR
Pl 3USB102ZLE _— A
10 USB_EXTB XHCI P 7 lor o GEN SYNC NASTER=J5 AND SYNC DATE=08/ 177 2011
PCH PORT 1 (XHCl) #ED— - =iS e 5o CRITICAL e
PULL- UP TO 3.3V SUS ON PCH PAGE, SEL PIN |'S LEAKAGE- SAFE USB HUB & MJX
e 8o seL| 10 USB EXTB_SEL_XHClrm 1 T
feYs) SEL=0 CHOOSE USB EHCI 2 g PCH GPI G50 d} Appl e I nc <Prelininary Test>
SEL=1 CHOOSE USB XHCI PORT Y o))
) o) <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
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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.
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
1R2805 10121 s SPP1VERIV35_S3_CPU VCCDDR PM _MEM PWRGD o 72
10K 'R2822
26w 10K
LYELF %ﬁlf‘év CRITICAL |6 -
402
CRITI CAL ¢ PLVSCPU EN  romy 27 s R%§240K1 2 D %%ggouv
275 =PP3V3 S3 MEMRESET CPUMEM SO 1% ||_ SOT- 563
CPUMVEM SO 2805 bl R PM MEM PWRGD_L 2|6 |
R2801° SSM5N3 Fs%ég:élai—] kn 402, 1
e i Bahe ]
: [t s
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 SSVBN37FEAPE VBN3 7 FEAPE 1 18%
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 20 )——2=N e L DVEM L o oI OLE o9 L Ty 7 18 27 36 39 66
1/520/00W
i = §11Ro2|<810 o _=PP3V3_S3_NEMRESET
5%
16
6t CPVEM ES;’LZGQ L | cruvem s
NEMV EN ] . =
2 s _=PP5V_S3_ MEMRESET _ CRI Tl CAL | e —— 61T VDD CI
CPUMEM SO | Sg@’? SLue%sAFQé)zz NEM/TT an‘p
iy oy P R02: R T TN Ensures CKE signals are held lowin S3 —
10%5 10%5 SOT563 ﬁ 27 25 10 y—PLT_RESET_L 1 |So_READY VrT_eN 2 MEWTT EN gory o
e Y . - = )l SOLATE_CPU MEM L 9 sa- )
giA ok, 2[67 5 o 30902 10 7 rmyPM SLP_S3_L 3 |50 en vooi 0 e 4 PLVSCPU EN oy 21 oo o =PEVIT S0 VITCLAME
CRI Tl CAL CRITI CAL MEWTT EN L L CRITICAL  wamas2raemy PMSLP S4 L 6 |s3_EN RST_ouT* | 8 VEM RESET_lepm 27 20 20
L | | comhegS |2 lo, @8R o e e S o, 007
NCSTUFE ' Q@815 SSMBNBTFEAPE : ’_;' NBNG 7 FEAPE oo R
2817 : SSMBN37FEAPE SOT563 o 2 SOT563 o o
0. 047UF SOT563 - 0 - CRI TI CAL
e.ég%z _ [ ofe¥ st 5 g 2o =PP5V_S3_MEMRESET _ cpeso | ok B
o[ BT |o PLT_RESET_L 1 =
=1 ~ L PLT_RESET_L e 2 2 1 SSVBN37FEAPE
= L = R2]§O%]IZ SOT563 ﬁ
- 1/}§W ™
CRI TI CAL 402, (6 Spy
cpurvgr\fsso CRI TI CAL VITCLAMP_EN
SSVBN37FEAPE 850 .0l NO_STUFF
« | _MEMRESET 1SOL_LS5V L » sors63 SSIVBNS%EAPE - C2851 1
- sorses | K 0. 047U ——
*® — céé\(,, 2
oo =MEM RESET_ L —  CPU_NEM RESET_L o] T80 NEM RESET L romy 27 26 20 s 402
— 1 =TRUE < o 4
CPUVEM S3 « s —=DDRVIT_EN
R2817 L
LA
5%
1/ 16W
M- LF
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 ) A
83 4 0 0 1 1 % 1 0 1 %NC MASTER=J5 M.B SYNC DATE=07/ 29/ 201
5 0 1 1 1 0 (*) 1 1 1 i
to ¢ o ! ! ! 0 ! ! ! CPU Menory S3 Suggort
SO 7 1 1 1 1 1 CPU_MEM RESET_L 1 1 = '
Appl e I nc <Prelininary Test> 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 | SO-ATE_CPU_'VEM_L will still be asserted on next S5->S0 THE L NECRMATLON_ CONTAINED_HEREI N | 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. N T e S 1T 1N wioLe Or parr [ T—
IV ALL RI GHTS RESERVED 27 O: 80
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12 2 _PPOV75_S3_MEM VREFDQ A 12 20 _PPOV75_S3_MEM VREFDQ A 12w 2 _PPOV75_S3 MEM VREFDQ A 12w 2 _PPOV75_S3_MEM VREFDQ A
12 w20 _PPOV75_S3_MEM VREFCA_A 12 2 _PPOV75_S3_MEM VREFCA_A 12w 2 _PPOV75_S3_MEM VREFCA A 12 m 2 _PPOV75_S3_MEM VREFCA_A
=PP1V5R1V35_S3_MEM A , =PP1V5R1V35_S3_MEM A ; 2 =PP1V5R1V35_S3_MEM A ; 2 =PP1V5R1V35_S3_MVEM A ; 2
SR C2917 C2927 : C2937 :
0. 470 C2908 : 1 C2909 5 AT0F Cc2918: 1 C2919 o A uE L Cc2928 1 1 C2929 5 A0 Cc2938 : 1 C2939
cern eV 2 0. 47yF - - 0 47UF o 0. 470F - - 0 47UF 2 0. 470F - L 0 47UF 2 0. 470F —— - 0. 47UF
201 SEEEEEREE 8o/ o 3 CERM XSR-] 2 2 Hovxsr 1 CERMXE’;[)%Q S EEEEEREEER EEEREE CERM XSR-] 2 2 Hovxsr 1 CERMXE’;[)%Q S EEREEREER EEERERE CERM XSR-] 2 2 &e xsr- 1 CERMXE’;[)%Q S EEREEEEER EEERES CERM XSR-] 2 2 Hovxsr 1
1 Vo —— Voo 201 201 — - — VoY 1 201 — - — v 201 201 — o — Vo 201 361
- 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
e MEMA A<l> 17 |m U2900 = i MEMA AS1> L7 |m U2910 = a0z MEMA A<1> L7 |a1 U2920 ~ 70201 MEM A A<I> 17 a1 u2930 =
D ;é ©VEM A _A<2> 13 |po EBGA- 10. 1X12. 6- 14 RESET* D%St_rl—:zzzl}ﬁzw 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
21 MEMA A<3> k2 [a3 Sy ool B2 VEM A DO<5> 3,3, MEM A A<3> k2 a3 3 ool B2 MEM A DO<9> 33, MEM A A<3> k2 |as IR ool B2 MEM A DO<21> 33, MNEM A A<3> k2 |as 33 po| B3 MEM A DQ<28> ., 4
w1 _VEM A A<4> 18 |ag 9 ¢ pai| €7 VEM A DQ<6> 251 VEM A A<4> 18 |aa 9 g pai| €7 MEM A DQ<10> 1 _VEM A A<4> 18 |ag 9 g pai|l €7 MEM A DQ<23> 12 _VEM A A<4> 18 |ag S ", pal €7 MEM A DQ<25> .,
p MEM A ASE> 12 |ag Do ol @ MEM A DO<4> 1,0 MEM A A<5> 12 |as Do bl @ MEM A DO<13> 0 MEM A A<5> 12 |as Do o[ @ MEM A DQ<20>  ;;: MEM A_A<5> 12 |as Do ol @ MEM A DQ<29> ;..
22 TVEM A A<6> M8 |as g ‘5’ ol 8 MEM A DO<7> __ 3 _MEM A A<6> W |ns g ‘S’ oos| 8 MEM A DO<15> _ > 7 _NEM A A<6> M8 |as E ‘S’ ool 8 MEM A DO<22> _ > ¥ "NEM A_A<6> M8 |as g ‘S’ bos| 8 MEM A DO<31> ;1 1
e MEM A A<7> M a7 NE_pos|_E3_VEM A_DQ<1> o NEM A A<7> M |a7 NE_pos| E3_VEM A_DQ<8> e NEM A A<7> M |a7 NFDs| B3 VEM A DQ<16> ;.5 MEM A _A<7> M |a7 NE_ bl E3_MEM A_DQ<30> ;1 1
2y MEMA A<B8> N8 lag il \F_Dos|_E8_VEM A DQ<3> A MEMA A<8> e lng o NF_Dcs| EB_MVEM A 12> ;. p MEMA A<8> 8 lag e NE_Dcs| EB_MVEM A 19> . MEMA A<8> 8 las il NE_DOs| E8_VEM A DO<26> ;4,15
313 VEM A A<O> M8 lag g NE_Dos| D2 MEM A DQ<0> sy MEM A A<O> M Ing g NF_DOs| D2_VEM A 14> 5, NEM A A<O9> M |ag g NF_DQs{ D2 MEM A DO<17> 5, MEM A A<9> M8 ao g NE_Dos| D2 VEM A DQ<24> 4, 5
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 Y ne_po7| 7 VEM A _DQ<18> 5 12 M A_A<10> H7 [a10/ AP e 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 oo 102 VEM A NeO> 7 13 VEM A _A<12> K7 lmz e g oo 108 VEMA Nels 7233 MEM A A<12> K7 |mz) Ber 2 s 03 VEM A Ne2s 7333 VEM A A<12> K7 |n2/BCr £ bosr yD3_VEM A N<3>
253 MEM A A<13> 18 lus b o2 MEM A DOS N<O= %% —VEV A A<13> 18 |as 2 o2 MEM A DB Nel> W4 “VEM A A<13> 18 |ms 2 pte MEM A DO N<22 B4 “VEm A A<13> 18 |as b o MEM A XS Nedz oo
233 MEM A A<14> N7 (a14 b DV TDQS|_B7. 7230 2812 _VEM A _A<14> N7 |p14 b DV TDQS|_B7. 230 26 12 _VEM A _A<14> N7 |a14 b DV TDQS|_B7. 7330 26 12 _VEM A_A<14> N7 |a14 b DM TDQS|_B7 )
B3 A L AL L
7333 -MEM A A<15> J7 |ms NE_TDGS A% NG = 755028 12 _VEM A _A<15> J7 |a15 NF_TDGS* [52% NG 1 25 50 2 12 _VEM A_A<15> 37 |ni5 NE_TDGS* A% NG = 7530 26 12 _VEM A _A<15> J7 |5 NF_TDGS* A% NG =
2 13 VEM A _BA<O> 32 |gno 1 w3 _MEM A BA<O> J2 |gao Ao } 202033 _VEM A BA<O> 92 |ano A w233 MEM A BA<O> 32 |aao 1
2 3 MEM A BA<1> 18 lam csio ANVEM A CS Lol % VEM A BA<1> Ko |om oS MM A S L 1 (MEM A BA<I> 15 |am ot e A S L o ) MEMLA BASI> a [am csip IMEM A CS L<l>
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
1 VEM A RAS L Fsrass oxeol B MEM A CKE<0> 22050\ o RAS L Jrase B9 NEM A RAS L F3rast 229 VEM A RAS L F3{rasr
B =Tt 12g F9 7330 § F9 V=V R = F9 %0 28 43 Y=L = 3 F9
32 ;g M A L casr CKE1 MEM A CKE<1>73 e M A L il CKEL MEM A CKE<1> ﬁf%gw M A L cas CKE1 NEM A CKE73<3:E>28 2 ETVEM A m casr CKEL NVEM A CKE<1> ., .5
LY MEMAVE L s lve F7 MEM A _CLK P<0> ,,, MEM A VE L 3 Jve F7_ MEM A_CLK P<0>," % MEM A VE L 3 dver F7Z MEM A CLK P<0> ,,,, MEM A VE L s Jver F7_MEM A_CLK_P<0>,, 5 5
T MEM A_ODT<0> Gl |cpro o |p& MEM A_CLK_N<O> ;> VEM A_QDT<0> Gl |cpro o[y MEM A_CLK_N<0> "\ "MEM A_QDT<0> Gt Jooro oG MEM A_CLK_N<O> ,, ;, _MEM A_ODT<0> Gl |opro ac S MEM A CLK N<O> .
2312 MEM A ODT<1>F1 loom 7220 20 12 VEM A ODT<1>F1 opmy 722020 12 _VEM A ODT<1>F1 lopm AR NC 7230 20 12 _VEM A ODT<1>F1 lopm
By A3 A3 | A2 A3
MEM A ZQ<0> 8 |7 7g<$ MEM A _ZQ<1> H8 |7 73 & MEM A ZQ<2> K8 |7 [7o<NC MEM A ZQ<3> B8 |7 73 &
MEM A ZQ<4> 10 |, 88, NG MEM A ZQ<5> 9 |0 83, NG MEM A ZO<6> M9 |on [ 80K NC MEM A ZO<7> 0 |7 84, NG
C J 8% NG ] IEEOVS j [ 82 NC j 92 NG
. FeZi ne . (FeZne . [eaNC . (% ne
R292(28 2R420901 vss —VSSQ— R292]28 2R420911 vss —VSSQ— R29224(3 2R420921 vss —VSSQ— R2923:1(3 2R420931 vss —VSSQ—
wad Hoow 2|§58EE:23322 wlaaa veS S Hhow 2|wam:9,:322 wlaaa wadl B ow 2|wam:9,:322 wlaaa i) e PEEEEEEEEEE wlaaa
2’6’? 1 201 2’6’? 1 340:1 2’6’? 1 201 2’6’? 1 201
b 12 2 _PPOV75_S3_MEM VREFDQ A J_ o 12 20 _PPOV75_S3_MEM VREFDQ A J_ “L 12 2 20 _PPOV75_S3_MEM VREFDQ A J_ o 12 a2 _PPOV75_S3_MEM VREFDQ A l
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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> _, ..
i3 NVEM B A<6> M8 |as g% el 8 VEM B _DO<34> ;.. -, VEM B_A<6> 8 |ae g% boe| 8 NEM B _DO<47> _, 1 v NEM B_A<6> 8 e g% el &8 MEM B DO<51> ., -, NEM B A<6> 8 |ne g% ol 8 VEM B DO<59> ., »
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
;; zg MEM B_A<9> M8 |a9 5 NF_DGs| P2 VEM B_DQ<33> ;. s _MEM B A<9> M8 [ag 5 NF_DQe| 22 VEM B _DQ<40> ., . _MEM B _A<9> M8 |a9 = NE Do D2_MEM B DQ<49>  ,',7,_NMEM B _A<9> M8 a9 5 NF_ Dl 22 MEM B_DQ<57> ;45 B
3 MEM B_A<10> H7 |a10/ AP § NF_DQ7| E7_MEM B _DQ<35> ., . _MEM B _A<10> H7 |a10/ AP § NF_DQ7| E7_MVEM B_DQ<42> ., . MEM B _A<10> H7 [a10/ AP § NF_Do7| E7_MVEM B_DQ<55> ., s MEM B_A<10> H7 [a10/ AP § NF_DQ7| E7_MEM B_DQ<63> ;15
TP MEM B A<11> WM |1 : 23® _MEM B A<11> W |a11 : £8_MEM B A<11> M |11 : 5% _MEM B A<11> WM |1 X
B® e R Acdoe ko | DS 7 |3 MEM B DQS P<5> 527 v e R Acd oe wo | 27 TNEM R Acloe o ] |3 MEM B DQS P<7> ,,,
b VEM B_A<12> K1 |mo b g 5 & MEM B Redz &% TNEM B A<12> 17 |aiziac: g pos = VEMLB Rs22 =7 MEM B A<12> 11 |uizrac: g pos = VEMLB P82 =7 TMEM B A<12> 11 |mizrsc: g S M B e
41 MEM B A<13> 1w lus 2 best o MEM B_DCB N<d> 2 2 VEM B A<13> 1 a3 s oes+ o8 MEM B_DOS N<5> 12 v VeV B A 13> o [ns s oot VEM B_DOB N<6> 12 s VEM B A<L3> 1o s g bas e VEM B DOS N<7> 1, 1,
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.
3838 0 (1 ) Dea— Iy —— NVEM D A<14=> N7 o e
;; 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> 3012292?3MMBA0 cs1rh HIMEM B CS L<1> 12 2 ode
3y MEM B BA<L> k8 e D TeNEM B CS L<0> 1 ., ,EMB BA<1> K8 e L TreVEM B CS L<0> 1 . oNEM B BA<L> 8 lea L reVEM B CS L<0> MB_BA=l> K8 Jnm P TeMEM B CS L<0>
2133 MEM B BA<2> 33 lpa SRS = i VNEM B BA<2> 33 lpa TR S = 1 1  VEM B BA<2> 33 e GOTp—EEE S 1 9 VEM B BA<2> 33 e R e
D s cl e MM G0 " e pas 1 e cwml@ MME CKE0> e p G L ssde el @ UM B GGG T v o s L s e i 1
%3 MEM B CAS L ascas EL %®MEM B_CAS L a3 casr = %% YMEM B _CAS L G casr o %% MEM B _CAS L G casr & s
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
2 3 MEM B ODT<0> Gl lopro 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>3; MEM B ODT<0>Gllepro kG MEM B CLK N<O0>1; 5 of s
% 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 [ 74 NG MVEM B_ZQ<10>H8 |,cp [ 74 NG MEM B_ZQ<11>H8 | [ 78 NG
VEM B ,ZQ<12> 0 |50 [ 83 \C VEM B,ZQ<13>0 |7y [ 83 NG VEM B ,ZQ<14> |7 [ 83, NG VEM B ,ZQ<15> M |, [ 88 NG
rR3140?| |'R3141 Iz s (e Vs
NC NC NC NC
249, %40 = o R3150?| |'R3151 Vs eson R3160? |'R3161 Vs (YRS R3170?] ['R3171 = CL
v 2 et EEL R EEEEEEEREE L 249c 20 Jeldanlg gz o8058 2495 20 Zelgm o ez elg o808 2495 320 Zea8oelagdoelg o808
2011 2201 1/ 20W 1/ 20W 1/ 20W 1/ 20W 1/ 20W 1/ 20w
Pt 1 2 5. 201 2201 2'6'}1:1 2 5.
=PP1V5R1V35_S3_MEM B, - J__ SDRANI Bypassi ng (NOTE: 2x 2.2uF and 3x 0. 1uF 1L)er chi p) J__ 4
= — ’ T ’ =T SYNC VASTER=J5M_B oo A
C3100: C3101: C3110: C3111: C3120: C3121: C3130: C3131: 1C3103 |1 C3104 |+ C3105 [+ C3113 |1 C3114 |1 C3115 [+ C3123 |1 C3124 |1 C3125 |1 C3133 |t C3134JiC3135 DDRé SDRAM Bank B Rank O
2720F L T272UF L T270UF L T27UF L 2 720F L 2720k 27 20F-L 20UF L L0 IUF L0 1UF -0 1UF -0 1UF -0 1UF -0 1UF -0 1UF ——0.1UF ——0.1UF —0 1UF -0 1UF —0. 1UF
v v v v v v v v S % S % S % S % S % S % S 8% S % S % S % S % S % DRTC NOVEER
X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R <Preliminary Test>
02 02 02 02 402 402 02 02 201 201 201 201 201 201 201 201 201 201 201 201 d} Ap pl e I n C . y
1 S <no_L ABEL>
= NOTI CE OF PROPRI ETARY PROPERTY:
C3140:| C3141: C3150: C3151: C3160: C3161: C3170: C3171: 1C3143 |1 C3144 |1 C3145 [+ C3153 |1 C3154 |1 C3155 |1 C3163 [+ C3164 |1 C3165 |1 C3173 (1 C3174 |+ C3175 THE | NEORMATL ON_ CONTAL NED HEREI N | S THE
22lf— 2.2 — 2.2k —— 2.2lE—— 22— 2.2k — 2.2lf— 2.2 — ——Q U0 ——0IUF ——0.AUF —0 dF —OQ I —OQ UF ——0dF ——0AUF ——0.AUF ——0 lUF — 0 lUF —01F T POSLSSIR AGREES ' TO THE FOLLOW NG
18v ;Ir 1o0v 2 18v 2 18v 2 18v 2 18v 2 18v 2 18v 2 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R Il NOT TO REPRODUCE CR OCOPY I T
402 02 402 402 402 402 402 402 201 201 201 201 201 201 201 201 201 201 201 201
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED 29 O: 80
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3

2

1

MEM C ock Term nati on
Pl ace RC end term nation after | ast DRAM

Pl ace Source Cterm at neckdown at first DRAM

R3350
e > MEM A CLK N<O> o 1530, 2
5%
1/ 20W
30 4
PLACE_NEAR=U2900. F7: 3. 2nm 22"\7“;—
Y R3351
oy MEM A CLK P<0> | 1,30 2
1/5208W
M-
201

73 20 12 [TN)

PLACE_NEAR=U3170. F7: 3. 2mm- 3':‘2,'5,“::

73 29 12

3361
0. 1UF
MEM B _CLK N<O> MEM B CLKO TERM R 1H2
C3360 : sy
o)

25V,
CERM

201
M B K_P<0>

JEDEC 4. 20. 18 Unbuf fered SODI MM Raw

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 aoun
e D NEMABA<p>  RPISUZ 36 VNV swrew 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
73 28 12 E—BEM—ME—Q_Rmo.g—/_ A \AA /5% 1732w %0201 9 CERM X5R- 1 CERM X5R- 1
7 28 12 ry—MEMLA_A<Q> 36 4 ANAS 201 201
A RPS5U4 36 1 g 5% 1/32W 4x0201
7 2 0 oy MEM A_A<10> AAN, i
i MEM A_A<9> RP3307 36 7 5% 1/32W 4X0201 ¢
. B @m MEM A V\E L RP3302 36 4/\/\/\/ 5 5% 1/32W 4x0201 1 C3306 |: C3307
RP3303 36 3 ¢ 5% 1732W ax0201 0. 47UF — 0. 470F
7 20 12y MEM A A<4> RP2307 oo e Qios 2%
MEM A _A<bH> 1 8 N 2 &Y 2 &
73 28 12 [T LA NN CERM X5R- 1 CERM X5R- 1
RPSSUS 36 4 5 5% 1/32W 4X0201 201 201
<15>
7 2012 EE—MEMLA_A<15 NN 5% 1732W 4X0201
1+ C3308
RP3307
MEM A A<]13> 36 4 5 0. 47UF
i: z: z ™ O RP3304 36 NN 7 5% 1/32W 4X0201 2 30%
l !FM—I_W-UZ!—‘_ e = VV\ CERM X5R- 1
7 28 12 ry—MEMLA_CS | <0> 36 4 AAASE 5:& 1732W 40201 261
72 1 oy MEM A RAS | RPS3U1 36 3 6 % TSPW 4%0201
73 20 12 MEM A_QDT<1> ﬁjjgé EIEW Yy I 1;33 "nggl >—_|
A 36 3 6 o 4X( 1 1 (:;
7o —MEMLA_A<B> NN 5% 173w %0701 0 43;%]9
20%
2 &a xR 1
201
s _=PPOV75_SO0_NMEM VIT_B

7 20 12 pry—MEM B VE

RP3322 36 »

7

RP3325 36 1

8

RP3328 36

5% 1/32W 4x0201 1 C3320
5% 1/32W 4x0201 0. 47UF
%

73 29 12 <1> 8 209
o MEMB _CKES> o s VA s mmw oz |2 Al sor
72 20 12 [T MEM B A<12> 36 2 AN 7 -

7 20 12 y—VEM B_ODT<1>

RP3328 36 :

5% 1732W 4X0201

RP3325 36 s

6

5% 1732W 4X0201

7 20 12 [TR). MEM B_A<0>

73 29 12 TR MEMB CS | <1>

RP3320 36 2

AAA—~
AN

5% 1/32W 4X0201 ¢

RP3326 36 4

5% 1/32W 4X0201

MEM B_BA<Q
72 12 WY 1B
720 12 rmy— MEM B A<G>

RP3330 36 ,

5 20 12 <0> RP3520 36 3
36 1

A%

1 1
5% 1732W 4X0201 5 797 5
5% 1/32W 4X0201 QCEI01MX5R-1 201

5% 1/32W 4X0201

72 12 rmy— MEM B A<4>

RP3330 36 s

7
6
8
NN\~

5% 1/32W 4X0201 ¢

7 20 12 Iy MEM B_A<5>
7 2 12 O MEM B_BA<1>

RP3324 36 4

5% 1732W 4X0201

73 29 12 TR MEM B A<9>

RP3326 36 »

5% 1/32W 4X0201

RP3324 36 1

MEM B A<8>
72 29 12 (TR
7 20 12 ry—MEM B_A<3>

RP3326 36 s

1 1
5% 1732W %0201 5 79 B
5% 1/32W 4x0201 %TMXE’R'l %TMXE’R'l

720 1 rmy— MEM B A<10>

RP3322 36 >

5% 1732W 4X0201

RP3326 36 1

VEM B A<7>
7 2 12 O LB
7 20 12 oy MEM B_A<1>

RP3330 36 .

73 29 12 TR MEM B A<14

RP3324 36 s

RP3324 36 2

5% 1732W 4X0201 g

5% 1/32W 4X0201 1 C3326 (1 C3327

5% 1732W %0201 0. 47UF 0. 47UF
% %

5% 1732W 4X0201

7 20 12 ry—MEM B_A<11>

RP3325 36 4

5% 1/32W 4X0201

7 20 12 oy MEM B_A<2>

75 20 12 TR MEM B BA<2>

RP3320 36 4

A

5% 1732W 4X0201

73 290 12 MEM B CS | <0>

RP3320 36 1

RP3322 36 1

5% 1/32W 4X0201

7 20 12 OO MEM B RAS L

73 29

AAAS

;
5% 1732W 4X0201 1 C3328
. UF

2

5% 1732W 4X0201

M
M B A<15>

73 29

RP3322 36 4

5

RP3328 36 4 5
Gl ﬁ g CKE<|6> 36 3/\/\/\/ s 5% 1732w axoz01 ] |* C33%'(:)

5% 1732W 4X0201

= D
= D

5% 1732W 4X0201

SYNC NVASTER=MASTER

SYNC DATE=NVASTEH

TTILE

DDR3 Ter m nati on

d} Appl e I nc.
®

BTG o

<Prelininary Test>

<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

30 OF 80

2

1




8 7 6 5 4 3 2 1

NOTE: Must not enable nore than two SO DI MM nar gi ni ng
. =PP3V3_S3 VREEMRGN buffers at once or VRef source nay be overl oaded.
T VREFDQ LDO_DAC
- 403
R3418 s s _=PPVIT_S3 DDR BUF RS; )
A SHO?TZ PPaV3 S3 VREF ac l 10mA max | oad 00 A PLACE_NEAR=R3404. 2: 2. 54nm
Nae @&%&W}éﬂﬁg S DDRVREF_DAC DDRVREF_DAC CRITI CAL
T 1 1
NoNE C:2;42%2 C§401 R DDR\/RgZDOA:(; . DDRVREF_DAC PPOV75_S3_MEM VREFDQ A 28 31 72
o3y i 0. 1UF gl U3402 REFQLDO DAC MN RECK WTHED 3
i o DL%RZS'BF*DAC T RGN 3404 | vameso rey D
\%D cErM 2 VREFMRGN DQ SODI MVA BUF
12 [y 2C VREFDACS st SCL e VOUTALL VREFMRGN SCDI MVA DO 1o PRACENEARER3403. 2: 1mm
VE LR
12@y— =1 2C VREFDACS SDA 7lspa X vourslz VREFMRGN _SODI MVB_DO 02
wn
a0 g vourd4 VREFMRGN _SODI MV CA
Addr =0x98( WR) / 0x99( RD) 101 vouTpls VREEMRGN MEMVREG FBVREF REFDQ LDO_DAC
D NOTE: MEMVREG and FRAMEBUF share Rszg’oos PLACE NEARSR3406. 2: 2. 54
3 a DAC output, cannot enabl e DDRVREF_DAC 3 2 A P& vamm
both at the same tinme! 'R3401 1 ew
MT 100K e
§ o REFDO 10O DackEPOVI5.S3 NEM VREFDO B 29 51 72
R3419 = S5t DO LDODACTH N (Lo WBHES 2 =
L RT,  PP3V3 S3 VREFMRGN CTRL R3406 VOLTAGE=0 75V
NOET M N NSk WENES 3 mm 1 VREFMRGN DO SCDI MVB_BUE AR .
Pag e Not es ME  Vomasssy CRITI CAL L N i}
W02 MREEZDOAE A o DDRVREF_DAC 1“5;" PLACE_NEAR=R3405. 2: 1nm
Power aliases required by this page: 0. 1UF —— Vool Vot
- =PP3V3_S3_VREFMRGN BT B401
- =PPVTT_S3_DDR BUF e PCA9557 REFCA: LDO_DAC
- =PPDDR_S3_MEMWREF &N DDRVREF_DAC
_S3_ (™ Pos s N | i R3409
- — I : slno P1 —)<7 VREEMRGN DO SODLMA _EN R3402 200 PLACE_NEAR=R3410. 2: 2. 54nm
tgnal al ases required by this page: Addr =0x30( WR) / 0x31( RD) 4la1 Z B VREFMRGN DQ SODI MVB_EN 100K
- =1 2C_VREFDACS_SCL 1/ 16w
- _ s|a2 pal 10 VREFMRGN CA _SODI MVA EN Vi OF
- =1 2C_VREFDACS_SDA 402 DDRVREF_DAC
— — pa) 11 VREFMRGN CA SODI MVB_EN 2 | 2 72
- =12C_PCA9557D_SCL C3404 1
=| 2C_PCA9557D_SDA Pyl 12 VREEMRGN MEMVREG EN 3404
T = 42 [rRy—=L2C PCAOSS7D SOL slscL pg| 12 VREFMRGN _FRAVEBUF_El = e
BOM options provided by this page: 2Lgry—=! 2C PCA9557D SDA 2ISDA P74y NC oy 2 VREFMRGN CA SCODI MVA BUF
DDRVREF_DAC - Stuffs Apple margining circuit.
THRM RESET*(51°
VREFDQ LDO - LDO outputs sent to DQ inputs. PAD D
VREFDQ LDO DAC - Margined LDO outputs sent to DQ inputs. N o
VREFDQ ML_MB - CPU nargi ned DDR vol tage divider sent to DQinputs. .
VREFDQ ML_DAC - DAC nargi ned DDR vol tage divider sent to DQinputs. REFCA: LDO_DAC
VREFCA: LDO - LDO outputs sent to CA inputs. Rs;o4(§l.l )
VREFCA: LDO_DAC - DAC margi ned LDO outputs sent to CA inputs. = 2 PLACE_NEAR=R3412. 2: 2. 54mm
= [T PCA9557D RESET L DDRVREF_DAC
1
RST* on 'platformreset’ so that system 'fgo‘}(m 20 72
wat chdog wi | | di sabl e mar gi ni ng. o _—
NOTE: Margining will be disabled across all L a02" VREENRGN CA SOOI MVB BUF
soft-resets and sl eep/ wake cycl es.
31 ¢ =PPDDR_S3 MEMVREF
CRI Tl CAL . PLACE_NEAR=QB420. 6: 1nm
VREFDQ ML_NB PLACE_NEAR=QB420. 6: 2nm VREFDQ ML_MB )
VREFDQ ML_MB N
Q420 1 C3420 R3421 DDRVREF_DAC
SSMBNLSFEAPE L ™10 1K 'R3408
s 27 _MEMRESET ISOL LS5V L o sorsea T 0% row 100K DORVREF_DAC CRITI CAL
2 IR cerm Ve LF 5% C3405 *
-3 0402 , 402 :I/Flvi\év 0. 1UF —— DDRVREF_DAC REF DAC
o I I I (- R
72 10 _PPCPU_NEM VREFDQ A o] T&Te . PPOV75 S3 MEM VREFDQ A 45 51 72 cemn 2 = UnhX4253 R34214
- © VREFDO ML_VB 1 VREEMRGN MENVREG BUF 1 ,3\3}’\/\52 DDRREG FB oo B
'R3422 PLACE_NEAR=R7320. 2: 1mm i/:’/f‘é"
PLACE_NEAR=R3421. 2: 1nm i 402
1/ 16W
M- LF
, 402
NOTE: CPU DAC out put step sizes:
= DDR3 (1.5V) 7.70nV per step CRI TI CAL
2 o _=PPDDR S3 MEM/REF DDR3L (1.35V) 6.99nV per step n Y J DDRVREF_DAC VREFMRGN FRAMVEBUE BUF
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
420 VREF| 1 1
SSNSE15FEAPE L ool M- R3441 wadw il R 7 PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
2 _—
a1 27 MEMRESET 1 SQL LS5V L 2 sOT563 p— 96%1”: 3,7:“3‘9 022 E,r“i‘é" 116S0004 2 RES ML FILM O 5% 0402 SM LF R3403 R3405 VREFDQ LDO
v =
i;m]_ ? Nae M 2402 L e 2402 116S0004 2 RES MIL FILM O 5% 0402 SM LF R3409 R3411 VREFCA: LDO
VREEMRGN MEMVREG FBVREF R
72 10 _PPCPU_MEM VREFDOQ B o] T8To o PPOV75 S3 MEM VREFDQ B 0 51 72 VREFMRGN_FRAMEBUF_BUF_R
¥ ° VREFDQ ML_MB ° PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
1 POR!
?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
Ry Pow
M- LF
, 402
MEM A VREF DQ MEM B VREF DQ | MEM A VREF cA MEM B VREF CA MEM VREG GPU Frame Buffer (1.8V, 70% VRef) TN ol VT NS SN SN D020 2D]
DAC Channel : A B c c D D DDR3/ FRAMEBUF VREF MARG NI NG
R ep ez
PCA9557D Pi n: 1 2 3 4
: 5 6 d} Appl e Inc. el ey T C
Nom nal val ue 0. 75V (DAC. 0x3A) 1.5V (DAC: O0x3A) 1.267V (DAC. 0x8B) ® <n 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 range: 0.000V - 1.501V (0x00 - O0x74) 0.000V - 3.000V (0x00 - Ox74) 0.000V - 3.300V (0x00 - OxXFF) %%Efg%ﬁh%%ﬁ?f&iﬁ%fﬁ“
VRef current: +3.4mA - -3.4mA (- = sourced) +61uA - -61uA (- = sourced) +6.0mA - -5.0mA (- = sourced) |: LgTN?'oN;;N THS ;'?OJOLfW ! N CONFI DENCE
RODUCE Y I T
DAC step si ze: 7.69nV / ste out put . mv 1.51nV 111 NOT TO REVEAL OR PUBLISH IT I N WHOLE OR PART
P P @outp 8 59mv [ step @output SLmV / step @output VAL R GTS RESERVED 31 OF 80
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51880767
CRITI
J35
819Q 35

L

N

- K281

I. Ugg
|

ALS

PLACE NEAR J3502 4 2 54MM

0QO000O0

6 = =12C ALS SDA D« 1.3508

5 =1 2C ALS SCL ' FERR- 120- OHM 1. 5A

4 . PP5V_S3_AL SCAVERA F — . ;7)2 E peak _ . 2 1 =PP5V_S3_ALSCAMERA ,
3 74 7 = -3 m nom nal max 0402-

E s £E CAI\/Em comm rl;l M&‘;ﬁé&@ BTHEES: 3 402- LF

1 1 C353152

CRI TI CAL

b 201

DLPONS

STMLVER 1

+f Y Y Y 2 _USB CAMERA N

< Y Y Y s _USB CAVERA P

@D

PLACE NEAR J3502 2 2 54MM

D

SYNC_DATE=MASTEH

ISYNC MASTER=NMASTER
TTILE

ALS/ CAMERA CONNECTOR
TG O e |
d} Appl e I nc <prefininary Test> | C

S <no_LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: [ ———
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
P 'Rl ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG R —

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE CR COPY I T e p—
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 32 O: 80
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8 7 6 5 4 3 2 1

CRI TI CAL
NO_TEST=TRUE
1 NO_TEST=TRUE — — -
97 mm—PCLE TBT _R2D C P<0> C3600(1)UF PG E TBT ROD P0s A8 | perp OM T_TABLE mErp ol A% . POLE TBT DPR C P<0> C3604(1)u; PO E TBT DOR P<0> gy 70 15
oo PClE TBT R2D C N<0> C3601 : 7 PCLE TBT _R2D N<O> AALO | pERN O U3600 PETN o _AP7 - PCI E_TBT_D2R C N<0O> Cc3641 1 PCl E TBT D2R N<O> NOTE: The following pins require testpoints:
0 1UF I-mv—rsvmm‘l NO_TEST=TRUE CACTUSRI DGE4C TEST-TRE 0. 1UF I—rn%—rsvmm1—@ Tor 0- G013 8 - GPlO15
NO_TEST=TRUE > TEST=TRUE 1- GlOo1 9 - GPIO.11
- (SYM1 OF 2) ) )
597 PCIE TBT R2D C P<i1> CBG()O%U; I_mw_rmm PO E TBT R2D Pe<l> A2 | pere o pere 1| A9 .., POIE_TBT_DPR C_P<1> C3604§UF1: 2 POE TBT 2R P<1> Tas 2- o2 10 - GPlO14
> 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 7975 - ) | - ).
L 1UF NO_TEST=TRUE g 8 z ﬁﬁgrmw 0. 1UF 5 . PCIE_RST_1_N 13 - GPIO 10
1 NO_TEST=TRUE g — R 6 - PCIE_RST_2_N 14 - PB_LSTX
01 —PCLE TBT R2D C P<2> C3600411UF PCLE TBT R2D P2>  A815 | perp i £ | perp o ADI3  POIE TBT D2R C P<2> C3604411UF1: 2 POLE TBT PR P<2> rony 1 16 7 . POERST 5N 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 3 tun 1 1. 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
12 How 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
= -« TBT_SPI _MOSI R4 | e o w | PO E_RST_2 N5 Y0 ;
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 | 1py k LLC oo R3698
2 mm—JTAG TBT TVB AB3 | Tve & 21 PCIE CLK100M TBT_P AN
TBTROM HOD L 7 1o 2 I TAG TBT TCK ARG | Tek & REFCLK_100_| NJ’/:[B)Z}PMW@’ s %‘éow C
N 2 com_JTAG TBT_TDO R | 10 u REFCLKC100IN. <am’ 2201 R3695
N4
1 ° TR TEar PWe oD 7o | 1o g g XTAL_25_1 _A%24 . SYSCLK CLK25M TBT R 1,898 SYSOLK CLK25M TBT 4o ae e
TEST_PWR GOD |5 g XTAL_25_out|_AB23 __TP_TBT_XTAL250UT ; L0 vi des 3.3V to 1.8V @
1 1 J—
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,
B13
w05 _DP_TBTSNKO_M _P<0>  E20 | ppsako_ o p % o o| DPSRG2N TP _DP TBTSRC M._ON<2>, w5 _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>, = = = w20 TBT_GRSX_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;
B9 TP_DP_TBTSRC M__CN<O> allows separation
DP_TBTSNKO_HPD U6 | pPSNKo_HPD o g| DPsReoN ’ f GPIO2/GPIOO R3681
1 2 9 — o ) . )
7 s omy--DP_TBTSNKO_M._C P<0> C3602(1)UF ey - TBTSNKO_M._P<0> < — )] 9| opsrc ax p| @ TP DP_TBTSRC AUXCH CP, Ut mecossary. 5
s [y DP_TBTSNKO_M._C N<0> C3621 1 > "™ bp TBTSNKO M. N<O> ..., R3630* ©u DB TBTSNGL M. P<3>  E6 |opsua 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
1055 _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> ., 5 285, . = —2- =
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
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
s myDP_TBTSNKO_M._C P<2> C3624 1|2 DP_TBTSNKO_M._P<2> ., o2 DP_TBTSNKI M._P<0>  E2 |ppona o p |3 GPI 0.5/ 01 O PLUG_EVENT| 222 TR PG EVENT » 2 v 28 Iow
= 60.2%_)UF I"38% &%a1 70 DP_TBTSNKI M. N<O> DIl |ppsnka o N |@ g: g—jjgg—zgf— A= =2 TBIRTR SCL <D = 12| 2201
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 = %
- 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 7 o 7 @m—IBL_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
1o DP_TBTSNKO AUXCH C P 128 : 1DP TBTSNKO AUXCH P 5, o oo TBL_A D2R P<0> @2 | pp 000 Rx_p ol |~ P8 0o Rx A2 TBT B_D2R P<0> 1.8
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 o
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—
o m—IBT_A CONFI G2 RC &' | PA CONFIG2/CIOO_LSOE_| | PB CONFIG2/CIO 2 LSCE M TBT_B CONFI &2 RC am e 7033 BT
SNK1 AC Coupl i ng a5 33 _1BT
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
9@———|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
o - DP_TBTSNKL M._C P<2> C3634 1|2 DP_TBTSNKL M._P<2> o5 DP_TBTPA M__C N<1> _ BI7|pa ppsro1 N Pe_DPSRC 1N B21___DP TBIPB M. C NE1> oo - 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
s my—DP_TBTSNKL_M._C N<2> C3635 1|2 DP_TBTSNK1 M. N<2> . DP_TBTPA M._C N<3> B9 | ppppspc 3 N PB DPSRC 3 N_B23 _ DP TBTPB M._C N<3> oo 7o 76
0. 1UF | I 0% &% = — = a - — = 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 ;Ez‘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-
o TBT_A Cl O SEL GPI 0_10/ PA_CI O_SEL/ BYP1 GPI O 11/ PB_Cl O_SEL/ BYP1| L2 TBT B CI O SEL E PROPRI ETARY PROPERT'
7o DP_TBTSNK1_Al P 1]]2 DP_TBTSNK1_AUXCH P 4 ° > O > 1O o RePR R TS THE B
B LXCH & C3%.3§UF I‘;g‘z%]'s—w“ o0 3 TBT_A_DP_PVRDN M | GPI 0 12/ PA_DP_PWRDN/ BYP2  GPI O_13/ PB_DP_PWRDN BYP2| L4 TBT B_DP_PWRDN oo = 0 TTi?;?iﬁ,ﬁiiL%&ﬁ;ﬂ“"w“&, DENCE
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)
EDP 1000 mA

=PP1V0O5_TBTClI O RTR,

SYNC DATE=11/14/ 201
— —

c37 1C37 1C3714 CRITI CAL 777w (Single For)
oD == 34,0V = 1, OUF 310 | yeoipo v OM T_TABLE voeteo | K11 2700 W (Dual Port)
0 g’l 2% gicE 23 gic?”"' 312 | yecipo_on U3600 voeipo |KiB P 3000
J14 | vecipo_on CMj%g%PIMC veeipo | _L10 C37401 C37411 C37421 C37431 C3744: C3745:1* 1C3705
6| vectro v (svp TR ) voeiro [ L1 T. oté;;_ T. oté;;_: T. OLéW:— T. oLég — TogF LT oté;;:: L JouF
38 | vocipo on voorpo | ML e e B 0% Ve %7 S B
_ X5, CERM Y X5 ok X5, CERM X5 CERM X5 CERM BV X5R
37 L 37 K17 | vee1po_on veeLpo |_MI5 02011 0201 02011 0201 02011 0201 02~ 1
0 I OUF T15 | vociPo_oN vecipo [ NLO
28 T 28 Ul4 | vecipo_oN veeipo | N4 __
335 535 F V7 | veciPo_oN veerpo | P11
Y8 | vecipo_on vecipo | P15
R10
GLO | vec1po_PE xgizg =
G12 | yecipo_PE vecipo | TLL
Gl4 | veeipo_PE 010
Gl6 | vecipo_Pe > VOCIPO |
G18 | vecipo_PE :iig WO =PP3V3_TBTLC RTR, 2
HL9 | vocipo_PE | 272 mW (Singl e Port)
K19
VCC1PO_PE M7 250 nW (Dual Port)
M9 | vocipo_PE xgz = ’ EDP 240 mA
P19
Tro | VCCLPO_PE vocaps |17 C37701 C3771 C3772 C3773: C3774 1C3760
VCC1PO_PE T.oUf -1 T oy —L T oy L T oyf - 1o L QUF
V15 | vecipo_PE vocsps_ciof L18 N T T Ny VY é\ﬁ
V1 NI X5R: X5R: X5R: X5R: X5R: X5R
2 | vectpo_pe vecaps_ciof M8 B 6Ty B 6Ty B 6y B 6Ty B 6Ty 763 1°
W2 | yec1po_PE veespa_cio| Ri8
W4 | voc1po_PE
‘CLRO._ vecsps_pp [ ML _
HL3 =
VCC3P3_DP
S8 | voc1Po_DPAUX vgpgiop Hi5
o _
VCCLPO_DPAUX vocaps op ML
ADL | yss VCCc3P3_DPAUX | M7
KI3 | yss
K9 | vss
L12 | yss —=PP3V3_S4 TBT ¢ 4 s
L16 | yss vocsps_poc | K7 P 10 m
L8 | yss
M3 | yss vsspE | €22 C§799 1
ML7 =2 . -
L vss vsspE L= 0 %
vss VSSPE X5R. 2
NIZ | \ss vespE |06 0201- 1
NI6 | yss vsspe |8 _
N8 |vss vsspe | D21
P13 | yss vsspe | D23
P17 | vss vsspe |_E4
P9 |vss vsspe | _F11
R12 | yss vsspe | _F13
R16 | yss vsspe | _F15
R8 | vss vsspe | _F17
T13 | yss vespE |_F19
T17 | yss vespE |_F2L
T9 | vss vsspe | _F23
U2 | yss a) vsspe |_FS
U16 | yss vsspe |_F7
W | 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
AAB | ysspE vsspe | _L20
ABLL | vsspe vsspe | M1
ABL7 | vssPE vsspe | M3
AB7 | ysspE vsspe | _N20
ACLO | ysspe vsspe |_P2L
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
Y21 SYNC WASTER=J5 M.B KEPLER
gg VSSPE vespe |2 T —
VSSPE VSSPE
0| v ol Thunderbol t Host (2

of 2)

d} Appl e I nc.
®

<Prelininary Test>

<no_LABEL>

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

IV ALL RI GHTS RESERVED

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
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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)
—PP15V TBT REG (15V Boost Qutput) 8-13V Input STN® : PPVI N SW TBTBST . 1(YYY L2 , TBTBST 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
=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* 1 Rl T1 CAL
% N AN g .

Signal aliases required by this page 4 402 R N — 12 & TBTBST: Y =PP15V_TBT_REG ,
—TeT CLkREQ L TBTBST PWREN DIV L b5, = CRI TI CAL M, Egséé“?)@ ot - 15 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 | Qfr== ZgP—— Zglr— = ‘ = =8 EL |
. H Wk Rk B TETEST 53 2o e e | i Chaos | |esas7 [PE5RSS [ Canon
I s[c™ sty " Fex|_31 TBTBST FTBBXTBST 1= g-JUF L g-JUF 1 g.JUF 4 g o/ 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 1C3893 Rgg.gm |t 63894 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
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
. _=PP3V3_S0_TBTPWRCTL 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 = .
5o, | | oShete | jET | . 3T 0
scovesmre L i oy | =PP1V05_TBTLC, = 1'%531% Y . Rl Rl INGAERLP- 7 X5R- ggm I
D K A
» o> TBT_EN LG % 5] o 0. 330K — %,%?%FEAPE N =
A % 6W SOr563 DFN1006 -
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 ) 39 40 6
— =TBT CLKREQ L 33 =
w7 o TBT_CLKREQ L 8Joyr GJ N7 = TBT GKREQTSAL L pen] v en R3%60 T B EN RO
Pull ups provided by SB page NO STUFF THRW - a 3533 _IBT B 2 AL oo
R3816! o W
n o
%% B C3865 1| NO STUFF
12 " . TUEF
2§>14V2 TBT "POC' Power-up Reset 586 . gééw
= Intel investigating whether RCis sufficient. 1N444|§IHLP- 7 201 B
K A
TBT EN LC I1SOL_R wss =PP3V3 S4 TBT ~
3.3V TBT "LC' Switch DFN1006
u3810
TPS22924 =pP3v3 TBTLC FET, ~| CRITICAL Pull-up: R3610
s =PP3V3 SO P3V3TBTFET A2 AL Max Current = 2A (850 vob _=PP3V3 SO PCH GPl Og 17 15 15 20 25
B2 |)VIN  voul([B1 2 |sense (383 QReESET o8 TBT PWR ON POC RST L gy s
RSgll CRI Tl CAL U3810 o TPS3808 . i | 1|1?0305|3(30
AA A TBTP 3 OCRS
2 + ’ < N G\D Part TPS22924C B m T THRM B c @825 © ?°%0W
3810 15w an B SSVBNS7FEAPE w2
R3810" 12\g§ —_— i 1 C3'§11 g Type Load Swi tch 1 Cs%%%UF C38139 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
— 2 CRI TI CAL —— 1A
TBT EN IO PWR | 2oy | TS E = 22
a\D
Thunder bolt Power Support
s ok L oo 820
SSMBN37FEAPE 0f <Prelininary Test>
SOrSes 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
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7 6 4 3 2

%Z%OABLE PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
B BEY " 117S0002 4 RES, OOHM 0201 L44[70, L4471, L4473, Lp474
1YY Y L2 PCl E_AP_R2D _PI _P Cg‘ﬁ%% 1UE PClE AP R2D C P@7 o 3V S3 WAN FET
0. 6NH#/ - 0. LNH- 0. 85A 10%| [ DevR- ceRm2
NOSTUFF
LA L CAATT
T i(”/ == Qo UF DEBUG CURRENT SENSE RD135 connects to PP3V3_W.AN F U4450 Max Qurrent = 2A (859
75 3 7 PCIE_AP_R2D P 2 X5k, CERM 2 % . CERM TPS22924
PGl E AP R2D N 0201 o s s =PP3V3_S3_W.AN a2 ” wt Al PP3V3 WAN R o
75 36 7 B2 I'N Ve Bl .
L4471 : @JEXES%V‘E\?TWSE m
) 2 E PGE AP RD Pl N e Al RP(RT CRI Tl CAL u4450 D
YYym 0 1UFE _POE AP R2D C N ey s o > PM_WAN_EN [
0. 6NH+/ - 0. INH- 0. 85A 10% ) e o — oD e
, QST oM T_ThBLE TUFF puace reasesaion 20 2 s . PP3V3 S3RSA BT F flﬁ;\ on) 183 nom Tvp
1 mm 2 1 = on m
g 1UF _C‘f{b@ 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 Tone 0402 LF
8361 ga ol B oo o o 1
BTPWR: S3
L42B/‘I 3T—TABLE = = L4416
= _ PP3V3 S3RS4 BT F
. 1YY L2 . PCLE AP D2R P gy« 17 7 2 (Y'Y Y1 _=PP3Vv3_S3_BT, %
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 oo
—P gg}CEr OSTUFF —|; gg}CE e USE BT CGONN N NOSTUFF BTPVWR: SOD- VESM HF IR3
75 a0 7 PCIE AP 2R PI_P . CERM ; CERM 'R4417 R4418
5% TMD——=="" =X 4] 020 020
PCIE_AP_D2R PI_N - (4474 * 15K 0 . ﬁ
1 oo w2 | Rl O POAER CONNECTOR
) LYY Y L2 = PCIE AP D2R N gy 1 s 01 200, < SN ORI TI CAL
0 /-0. 1NH 0. 85A NOSTUFF L lvse | S J4400
Jim}%z? Oé\)/}T TABLE ! 04/'14ui7:7 NOSTUFF 2 ;I 3HS4I§5.]092LE 2 = 504(1\)45149-_58691
2 180 NOSTURF 2 ig_cm 'R4416 To 2] s
0301 0301 15K CRITICAL 'Tg
1/%0w 1o
| 1 2
90-@&(}%% ’ s =t .=PPJV5_SO_RDRVR 1o C
DLPLIS BTPVWR S4 o .=PP5V S4 RIO PH DS
o5 7 qom_PCLE_CLK100M AP_CONN_P (Y Y Y L: PClLE CLKI0OM AP_P am e R4411 “ B;ﬁg \3/3WSiNR'FO 1o
p— on 20 38 36 27 10 7 PM SLP_S4 1 2 BTMUX_SE| o
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=34410 42 2 54M 1 C44161
0. 01, F;:: R4é-20 BN PLACE NEAR=J4440 1 2 54MM
SEL | QUTPUT C% \Pz 1 2 ~ RUE I 4 s 4 A PLA(Z4NEAjR_=JA1440 2 2.545\/‘
b4 5% GadRs GAAR0 I AR A4R2 | s18s0862
Rl O FLEX CONNECTOR L ‘ oB BT WAKE Y T W To 18 s T2 W e |- 150
CRI TI CAL i USELEF 1 i —F o%oiCERM z o%oiCERM z o%oiCERM z o%oiCERM
= CA420  gp va o-tre
u:4ow~] 404;_(9DS O 4V '\mTUFF %SP'Z: - PLAC NEAR=J4%40 1 2 54MM ° PLACE NEAR=J4440 4 2 54MM
F- ST-SM ’ ij =
72 71 %, USB3_EXTB RX N 7190 74
o ——— ® =
oo 20 27 10 7 PM SLP_S3_L 2 1 USB3_EXTB _RX_RC N GND VO D=TRUE USB3_EXTB_RX_P s 0 7a
oo D PM SLP_S4_L ZENEIE USB3 EXTB RX RCP  aovaome 4421 o va e =
=7 @ LSB_EXTB OC L 8 looq2 use3_EXTB Tx_C NC4402 0. 1UF ; 1, —— USB3_EXTB_TX_Nerm 1o 7 NOSTUFF| 372
74 25 (T USB EXTB P 8|5 o7 "GND_VO D= TRUE | Mon o1 < ]
. USB_EXTB_N 10 9 - B CE'%C4401 0. 1UF , S\DNVODTRE LJ,
Cazim 510 O 7 LJSB3 EXTB TX C P aND_ VO D=TRUE : 1: 2USB3_EXTB_TX_P e 10 7 g‘g,% wass =PP3V3 S4 SMC
— 100/%3_ ca-%m 20.
« x> =1 2C_HDM RDRV_SCL F%% 15 HDM |G CLK C N amron G\D_VOID=TRUE 1R46123 G¥p-va D=TRUE » =PP3V3 S0 HOM
s2q@y—=1 2C_HDM RDRV_SDA 18] ol17 HDM _1G LK C P am7 o — AN J{Eﬁfgﬁ““" 5 4mm
s SDCONN_STATE_CHANGE_RI O 20| 5 oo 1/2’\§:ow U2 X B
- oD HDM_ | G DDC CLK 22 5ol HDM | G DATA C N<2> 1 M Il?éoé}(so
Go—HOM LG DOC DATA 22l ol HDM | G DATA C P ? g3y cer ?
5 5 GO voo=TrRoE <0 % ow
j & 7ALVCIGOGF ¢ = 2201
5 O PCI E_CLK100M ENET_P ECH D X HDM _| G DATA C N<1> am 2 HDM _HPD_L ey 56 40
=1 O PCI E_CLK100M ENET_N EZH Iyl [ET! HDM _1 G DATA C PEIRVOTRE . o, © @m—HDM _HPD (4430 ] ]
- —1 2C X29THVENS SCL 34 33 GND_VO D=TRUE _ ) L1 HPD sink H gh: 2.0V-5.3V
nmiog 1 2C X29THVENS SDA 35 88 35 HDM | G DATA C P<0> . Supervi sor & CLKFREG # | sol ation i HPD sink Low. 0.0V-0.8V
> = ! . T =
25 [T =ENET RESET L 38 O O 7 HOM |G DATA (& N VO T=TROEC 7 ° 7° Delay = 130 nms +/- 20%
0 56 7 my— PO E_CLK100M AP_CONN P a0 [0 o8 a 5
0 55 7 > POl E_CL K100M _AP_CONN_N a2 |5 ola HDM _HPD L oD 7 5 iR
44 _g g_ 43 PP3V3_W.AN F, 5 40 o0 =PP3V3_S3_W.AN, 5 o =
— I 31150302 -
o O PCl E WAKE L a0 olar PCl E ENET_D2R P o 1 1 CRI TI CAL 4 e
s AP CLKREO O L 50 | 5 ol 40 PCl E_ENET_D2R N oo 7 s |§6|-04}-(53 2342‘}(54 VDD 1C4440
@I‘I’_N" AP_RESET CONN_L 52| 5 o5t % %o u4440 g 10k
o @—— B BL OB 210 oo PAEENEL R2D C R am’ 5t st SLGAAPO41V T, 8%,
74 35 9 1CE) Us CON X 1o ot Cl R2D C am s P3V3WLAN_VMN TDFN 705
103 7 oo} W Fl _EVENT L 62'§§'H PCI E_AP_R2D N am s e
v o — ENET_CLKREQ | 645 oles PCIE_AP_R2D P am s e
o) SD_PWR_EN 66 | 5 o] 6s w7 @mAP_RESET CONN L o 4 AP RESET L
s =PP3V3 S4 RI O . 68 [ o 67 PCIE AP D2R P| P oo 7 w0 7 h <3 =
70 69 PCIE AP D2R PI_N
00 767 .
Jiéﬁxciixsémuam 33 2 54mM otng Lﬁ\ QEIT s Alé’POP_\I/(\’:QEE)NL <TI 10 24 o0 SYNC MASTER=MASTER SYNC DATE=NMASTEH A
AP CLKREQ Q[L - 7lin o 7 e
UF 74 73 36 7 - oo
-0 O ™ T R O CONNECTORS
8365, CERM 11Ré104|1(55 d o aten ozias
<Prelininary Test>
il i%‘zlﬂé’ d} Appl e Inc. e
L L 402 1 S <no_LABEL>
516S1058 = 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

Note: This receptacle mates with the plug with APN 998-4708.

36 OF 80

7 2 1




D2R Passi ve DeEnphasi s
VALUE: 0.0 DB

a7 _SATA SSDRHDD D2R P

s SATA SSDRHDD D2R N

2 aw.vab TRE

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

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

NOSTUFF

1s 3+ _SATA SSDRHDD R2D N CA521 1|2 coveome 122 SATA HDD R2D RC NCA522 1 || 2 cowoms SATA HDD R2D C N | B
%25VNI 1 . 10%16V X7R- RM 4
= NoslIJUF?E o0 0. 0IUF
12277 _SATA_SSDRHDD R2D P CA524 1|2 covaome 122 SATA HDD R2D RC P CA525 1 || 2 cowoms SATA HDD R2D C P .
59%25VNP 1 . 10%16V X7R- RM 4

R2D Passi ve DeEnphasi s
VALUE: 0.0 DB

. PP3V3 SO_SSD FLT
. emm
! .2mm PLACE_NEAR=J4500. 9: 3nm
VOLTAGESS. 3V CRI Tl CAL CRI Tl CAL

L4500
FERR- 70- OHM 4A

516S1035 (recpt
=PP3V3_S0_SSD,

CRI TI CAL PLACE_NEAR=L4500. 1: 2MM

I SNS SSD P
@A3 78
00 2 g5k ggwp

I SNS_SSD_N o = 7

%
ko L 2
N\ PLACE_NEAR=L4500. 2: 2MM

J45
DF40CGL. 5- 48DS- 0. 4V
F- ST- SM. 2
49

O O

O O

O O

O O

O O

O O

O O

18

19 [20 oo mme SATA SSDRHDD D2R P ; 5 7

21 00 22 ao.vao TRE

+4

SATA_SSDRHDD _D2R N ;7 57 74

O O

O O

40 39 7 [TIT)- SMC (X
0 30 7 (OOT} g

TIX L 25 26
O O
RX_L 27 00 28

O O

&

35 [36 oo me SATA SSDRHDD R2D P ; 4 44

37 00 38 ao.vao TRE

1 8 4

SATA SSDRHDD R2D N ; 5 44

O O

O O

O O

O O

O O

O O

51~ 52

N\

SATA GUMSTI CK2 CONNECTOR

=PP5V_S0_HDD ,

= Pl ACEiNI%‘aL}JS%%QZ 3w

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

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

SYNC_DATE=MASTEH

ISYNC MASTER=NMASTER
TTILE

SSDY HDD Connect or s
BTG Ve s |
d} Appl e I nc.
®

<pPrefininary Test> | C
NOTI CE OF PROPRI ETARY PROPERTY:

<no_LABEL>
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.

THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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USB Port Power Switch
Left USB Port A
. =PP5V_S3 LTUSB
PM SLP S4_L o) T CAL
o029 20 27 10 7 _PM SLP S4_ CRI TI CAL
P00 L4605
RA690" ol FERR- 120- CHM 3A CRI TI CAL
5. 1K 2lino  ouryl® PP5V S3 LTUSB A ILIM f 1 2 _PP5V S3 LTUSB A F )
s S TP - TR BFEES 257 M@\g@ggwm& 3T 514- 0835
ab2, USB EXTA OC L 8 . 5 USB ILIM 46051 J4600
I} FALT" 1L 0. 1UF USB3. 0- LEFT- D1
NO_TESTETRUE : % CRI Tl L "E-RT-TH
USB_PVR_EN 4 len J i 4@ -
e | RAB01L i 004 R v .
ap e | 221K < TORE0e- 1 . USB3 EXTA TX C P__2[ows
CRI TI CAL | vegu s CRI T CAL 2 USB_EXTA_MUXED_N - 1 4 = USB3_EXTA_TX_C_N_ 3 | geerx.
R T AL c46901| |1 4691 @[ CARDP — «
592 oo G2696, .10 100k —— —— 9, 1UF USB LLIMR o USB EXTA MUXED P 2 (Y Ls .:USB LT1 N CH D
W ST sl 2] Tz Gy T NoTEST-TRA] 85 2 * 2 USB_LTL P ° Loor
on% B8BTS RA600" Jd 4 d 1, USB3_EXTA RX_H P8 g;’;ﬁ’%
22. 1K 555 1, USB3 EXTA RX B N9
1/ 200 6vBUS 2327 1o [ OSSRX
201 oG
2 1GND
11 o
12 o
D4600 Ll DY
CURRENT LIMT (R4600): 2.19A M N/ 2.76A MAX = RC|§AN2POO5N§2 415
LP121 15
£ CRITTCAC 16 g
17
» _=PP3V42_G3H SMCUSBMUX SI GNAL_MIDEL=MO_MIX R4620 18 3
SMC_DEBUG_YES 1,0, o&bvabp=TRE 915
SMC_DEBUG_YES 'R4650 n
C4650 1 10K 1§§w 2o
0. 1% iy — V" %ﬂlﬁ\y 1 2[5
2 2 23
« 2 [y SMC_DEBUGPRT._ X2 5 | v 1 2 C4620 o, voro-rree o
20 3 M) SMC DEBUGPRT_TX_L 4 U4650 Y2 1|2
PI 3USBI022LE ZLJA
74 19 USB_EXTA_P 7 |p+ Y4
D R N 5 CRI TI CAL EI‘F’?UFF =
ISMC_DEBUG_YES NOS L
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
1 NO_XNET_CONNECTI ON=TRUE O]4:56P%1 GND_VO D=TRUE
SMC_DEBUG_NO CRI TI CAL o
RA651 4, "Da620 1|
1,0 5 NO_XNET_CONNECTI ON=TRUE %TESSSIEQPZZ?F- 02LS ’%‘g/%
5% SMC_DEBUG_NO 20
%’%g\é’ R4652 1| G\D_VOIDETRUE 2l D4621 oRiITICAL R4921 G\D_VO D=TRUE
N %TESSSIEQPZZﬁF- 02LS LA RN 2
AN 1 5Bw
M:_ls'\év 1 GND_VO D=TRUE 5\3:1
40
USB/ SMC Debug Mux
GND_VO D=TRUE
7010 7 rmy—USB3_EXTA TX_N C4610 0. 1UF 4 >
I 10%16Y 9201
7 10 rmy—USB3_EXTA_TX_P C4611 0. 1UF 4 5
1 "109a6v 0201
X5R- CERM
GND_VO D=TRUE
CRI TI CAL CRI TI CAL

GN\D_VO D=TRUE

I—se

2 2
D4610 D4611
N % ESDOP2RF- 02LS, % ESDOP2RF- 02LS
TSSLP-2-1 TSSLP-2-1
1 1

GND_VO D=TRUE

ISYNC MASTER=J5_ANMD
USB 3. 0 CONNECTORS

SYNC _DATE=08/ 24/ 2011
—

d} Appl e I nc.
®

TG NOVEET

<Prelininary Test>

<no_LABEL>

THE
Pl

NOTI CE OF PROPRI ETARY PROPERTY:

| NEORMATI ON_CONTAI NED HEREI N | S THE
R ERT PLE | NC.

| ETARY Pl Y_OF AP

TEEDPCBESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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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 > 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>
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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 - BASESTRUE *NO TEST=TRUE
’ » _MEM EVENT_L — "NC_NVEM EVENT T
— NAKE_| ESI:_TRUEWH:{LE
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 QUT RC
2 H 250w = WAKE_BASE= = WAKE_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
oW LN Rk W o e e =R BASESTROE RO TESTSTRUE = WRRE_BASESTRUE — NO TEST=TRUE esw | F
Pzt . _SMC_ADCO __SMC_CPU VSENSE w10 _SMC_GEX_OVERTEMP = NG SMC GEX OVERTENP .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 — =
Mobiles: 3.42v SMC_ADC2 — NC SMC_GPU HI_I SENSE . 5 _SMC _GFX_OVERTEMP — NC SMC_GEX_OVERTEMP ., s
= WRRE_BASE=TRUE —NO TEST=TRUE — WAREZBASESTROE ™ NO IR TE
“a - . _SMC_ADC3 __SMC DCIN VSENSE w » _SYS_TDM ONEW RE — NC SYS_TDM mh%/\rT RE
=WAKE BASE=TROE = WARE_BASESTRUE — NO TEST=T
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 BASE=TRUE ~
a1 40 30 7 (rmy—SMC_ONCEE_L Igwrer ary PP3V3 S5 AVREF SMC ;.  _SMC_ADC7 —_SMC_BMON_| SENSE . s|o, 9
s ="WAKE BASESTRUE
osrﬁ MANUAL_RST_L 4 |oeLay  CRITI CAL reraur VRESR WS 1 .. _SMC_ADCS — SVC.CPU ML ISENSE .. f: 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 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 SERI ES RESI STORS ARE NO STUFFED UNTI L THE TOPOLOGY GF 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
Hoow o S AXCLY = NNKCEEA“%CHWE%—'T%ENSE » oy SPL_SMC M SO 1%2 SPL_M.B M SO gy ot 50
2201 % _SMC_ADC20 = NG SV T25 | SENSE R5022 LY PR TEARDSIO 2 T
= WAKE_BASE=TRUE NO TEST-TRUE
»SMC VOO O CPUDIV2 | . SMC_ADC21 = NG EME G CORE | SERSE Pl ! . % PL_MB MCSI
= = 2 s
IR5096 3 _SMC_ADC22 __SMC_X29 | SENSE a0 1/5A)W R5023 PLACE NEARELG100 S 1w
= WAKE BASE=TRUE .
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 SQL — NG SNBUS SVC 4 ASE_SCL R5024 1/2@_(13w
SMC Crystal Gircuit L = SVBUS SMC 4 ASE SDA — NC SNBUS SMC 2 ASE SDA » o SPL_SMC CS L 1 A 2 e SPLMB CS Lm0
» _BDV_BKL PWM —_NC BDV_BKL PWM_ /
R5Q ’ =R BReE TR o TESTETRUE R5058 i _ wwo =PP3V3 S5 SMC
N @ SV XTAL R w0 _SMC_PVE 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 15X AR — =TBT WAKE L Y
58w CRI TI CAL = 32 1, 1§\£v =
g@—f Y5010 OM T_TABLE 10 3 o CPU_THRMIRI P_3V3 405 w57 SMC_OOB1_RX_L R5067 100K 1 2
SM32%2. BivM R5012 w0 o7 SMC_OOBI_TX_L 5068 100K 1 /\"2 SRy SR F T 20T
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
» SMC EXTAL M3 * D5 Nea-UT500 N4 5 Trm ~ VoY,V oD § 5070 10K 1.V, 5% TZow 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 NN 1C5011 CRITICAL , v w0 SMC LLD R 00K L N T
—— 12PF —— 12PF 058 a7 SMC TX L LAAA 2oy T
o o nggl_,:” 1 w07 SMC RX_L D074 100K 1 \\/p72 o0 720w 20T
568100 568100 HDM HPD ESD PROTECTI ON WWBTS 208666 . SMC_DEBUGPRT TX L _Rb075 10K | N\, 5% T720W W7ot
2 2 s _SMC_DEBUGPRT_RX_L R50/76 100K LAANZ 5% I720W M- 20T
’ s 307 _SMC_ TMS R5077 10K LAAAZ 5% 1720W WF 201
J— R5057 L %7 _SMC_TDO RE0 78 10K 1 \\/\/o 5% TZ0W 201
= HDM _HPD L 1K SMC_DP_HPD L = w1 30+ _SNC_TDI 50/9 10K 1 5 5% TTZ0W WF 20T
D AN FRRE BASESTROE 122D *° w507 SMC_TCK 5080 10K 1 \/\/\72 5% 1720w W 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 | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON IR5082 e g& ISSNTPL N(BXL'JF’\'F 2093 10K 2 oI 2oW— WOt
100K NN\ 5% T oW 20T
19750486 1 XTAL, 12MHZ, 30PPM 10PF, 3. 2X2. 5X0. 7MM 90C Y5010 CRI TI CAL 84 SI\/C \/\AKE SQJRCES 5% 20 30 _CPU_THRMIRI P 3V3 5094 100K 1,\/\/\/2 i
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
i1 —BASES 1K
- D =BT_WAKE L L | S w
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 Lapn 2
>— —X 5% 1720W ™ 201
oo ol Eane R5050 BATLOWM: | SOLATI ON
2[5 ol7 g ISMC LIDR LAANZ— SMC LI Dig 4o a7 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 |
z %'ZCERM R5040! SSMVBK15AVFVAPE .
lOOOK/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 THE:I ;\ETO}'\RYM Lch\lpgg\Tf&AIOl:\lEg)pHEREl 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 O: 80




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

Con

nect or

LPCPLUS_CONN: YES
L
o103 35900, av
M ST- SM
=PP3V3_S5_LPCPLUS 31 o~ 32
P5V_SO_LPCPLUS ~
fool2 o SPI_ALT_M SO am
LPC CLK33M LPAPLUS g 3l 5[4 o [ LPC FRAVE L G 7 e s
LPC AD<0> 5 00l5 gup | SPIROM USE MB a7 o
-— -
LPC AD<2> - ° gg 0 PM CLKRUN L oo 7 2 2
LPC AD<1> - 1002 o SPI_ALT CLK am:
LPC AD<3> - 13| § o124 - SPI_ALT CS L am -
SPI _ALT_MOSI 50 0110 gugp | LPC SERIRQ a7 e
LPCPLUS GPI O - 008 g | LPC PWRDWN L QM7 2 %
LPCPLUS RESET |L PAEET Dbl PO SMC TDI oD 7 % %
SMC_TDO 2100122 o SMC TCK oD 7 % %
TP_SMC TRST_L - 2300l o SMC_RESET_L OO 7 % 40 57
TP _SMC MDL - 2500125 o SMC_ROVBOOT oo 7
SMC TX L - 27 28 o SMC RX L 720 40
9% * T swc v oD
00 - {ooD 7 %0 w0
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
Sl/g 51°/§ 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 ,\é}//g\/2
Vﬁa%w

PLACE NEAR=U6100 2 5mm

SPI_MB_M SO s o

ISYNC MASTER=D1 _SENSORS

SYNC DATE:O%/ 20/ 201,

LPC+SPI Debug Connect or

|

d} Appl e I nc.
®
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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

T OV )
<Prelimnary Test> C
| <no_L ABEL>

41 OF 80

2 1




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.
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8 7 6 5

CPU PCH VCClI O & TBT 1. 05V Load Side Current Sense (IClC)

Gai n: 200x, EDP: 20 A
Rsense: 0.001 (R7640)

V across Rsense: 15 nV
SMC ADC: 11

CPU Core Load Side Current Sense (1 COC)

Gain: 161.7x, EDP: 53 A
a0 s =PP3V3_S0_| SNS

Rsense: 2x of 0.00075 (R7510, R7520), Rsum 0.000375
V across Rsense: 19.8 nV
1 %513?:0 SMC ADC: 01
™) — o) u
8%
D Vi 2 gpim NO_XNET_CONNECTI ONSTRUE
=J536(()) LOADI SNS: YES 3593@9 5 45 e _=PP3V3 SO | WPl SNS LRAPLENG YES s
mss@%m sc70 our |6 [CPUVCCI O | OUT A R3% y SMC VCCI O | SENSE __yermy 40 7 52 o1 [T cPULMVP 1 SNs1 P 1% 42K _I_C534
PLACE_NEARFR7640. 3.5 1/%8W PLACE_NEAR=R7510. 4: 5MV S8 HRAD| ENS: YES /1UF
7 5 [T ODLE’\L/EGNOSO CS P o alin REF| L { Y8 1C5369 LOADI SNS: YES Q?F%o XNET_CONNECTI on=TR@ADI SNS: YES g@g\ﬂ
. LOADI SNS: YES - 20{ 20F 3§§24 R5342 of 2540ss 402
] ~ PLACE_NEAR=U4900. AG: SMM Xim 7 e o oy CPULMVP | SNS2 P 1 KolcPumpe 1sns P 12 23K cpumwe IsSlMR P 1 " SC70-5 — 5?
LOADI SNS: YES LQADI SNS: YES PLACE_NEAR=R7520. 3: 5MV 19 {?\/ 19 1"@\/ A 4 g jw/' M/P_| SUM | \/\(/\ Is,— | SENSE 40
. PLACE_NEAR=UAG00. AB: SMVI LOADI SNS: YES ) XNET_CONNECT| ON=TRUE S Sl S 198w
= G\D SMC AVSS 8. B 3% 247 R2§2 43 ™ A 2 GO3R
o o > CPULMVP | SNS1 N 1 wy'$7 CPULMP 1SNS N 1% 21K | cpuimvp 1 sUIM R N LOADISNS: YES ——22_03%
PLACE NEAR=R7510. 3: 5MV - 190 gL 8361
DDR 1.35V S3 (Menory) Current Sense (I MOC) PERDERE VS Uaeh L ovecn aerre oW 1 CEADI SNS: YES
Gain: 364.9x, EDP: 9 A % 28 0402 = PLACE_NEAR=U4900. E1: 5MV
Rsense: 0.001 (R5370) 221G LOADI SNS: YES R5341
V across Rsense: 9 nVv 78 62 EM——/l MVP_I 2_N 1 \/\/>;— 1 [15K, D AV, 39 40 43 44 80
SMC ADC: 10 s _=PP3V3_S3_| SNS PLACE_NEAR=US370. 8: MM [EaD ene s ™ 0/21%6 R5344 O %, X8 AR A B e
0402 71’:‘3K
E/s%’w NO_XNET_OCNRECTI ONSTRUE
. =PPVI N _S3_MEM I SNS R 2
‘E—l R5371 1 &P SN BEree
R5370 13 ISNs 1v35 S3 MEM P 1W\I'§7|5N51vsssswemrep =
0. 001 M:ll/}év SMC _NVEM | SENSE oD
y Gas
R5372 2 ¢5379
12,&/9‘{,'5 2a| ISNS 1v35 S3 MEM R N Iz ‘jg
) B Z &b
oW R5373
402 Y PLACE NEAR=U4900 B6 5MM
i
L5 GND_SMC_AVSS w0 40 43 44 0

NoLXAET. G (Tl AXG Core Load Side Current Sense (1 NOC)
SSD Current Sense (| SDC) o

Gai n: 190. 6x, EDP: 46 A
S 649 35x. ED 5 A (16.5 W Rsense: 2x of 0.00075 (R7550, R7560), Rsum 0.000375
. V across Rsense: 17.25 nV
Rsense: 0.001 (R5370) SMC ADC: 18
V across Rsense: 5 nV g
SMC ADC: 06 =PP3V3_S3_| SNS
NO_XNET_CONNECTI ON=TRUE
CRITI CAL 3543255 w5 _=PP3V3_SO_| MPI SNS LQAD NG YES
us370 70 2 cPu WP I SNs1G P ik 2K J_CBBSO
R15§481 OPA2330 PLACE_NEAR=R7550. 3: 5NV HD S YES /1
0 o7 L SNS_SSD P 1W\I'§ 4] SNS 3V3 SO SSD R P N 35%,39 LOADI SNS: YES - connecT! on=TR@ADI SNS: YES 3
it A ave S0 ssD LT 1W\/'§_ SMC_SSD I SENSE oy 0 R5352 | U350 2
7 & ugfdw - cPu WP I SNs2G P14 A28 L cpui v 1 snsG P ik PA% L cpume Tss R P 1 SC70-5 L R535
RS582 e 1 5389 et N SN/ 383K
Ny e 201 _|_ 2UF PLACE_NEAR=R7560. 3: 5NV 9% 1% JW/\/V\/— | SENSE w0
B 0 7 [y SNS_SSD N LA A2 LSNS 3V3 S0 SSD R N PLACE KeAR-UIS00 B 1M T, gogz LOADI SNS: YES MO XNET_CONNECTI ON=TRUE i Y LM
1/ /W 1R5383 6?01 3%42 7 Rl %4 3 ~ 2@% __1 Cf)z%%g
201 :) = PLACE NEAR=U4900 B4 5MM 78 62 CPU MVP_| SNS1G N % 5 CPU MVP | SNSG N 1 ’\/i/\/lg 5| CPULMWP | SUMG R N LOADI SNS: YES T 20%,
%1E\£v R5384 PLACE NEAR=R7550. 4: 5MM 13/- X‘%v 1%, PLACE NEAREUI900. i St 3361
24b2 LM, G\D_SMC_AVSS 2 0 40 4 0 LOADI SNS: YES | XNET_connecTi et RESDF L LOADISNS: vES
1 % LOADI SNS: YES R5351
= 1461)&9 e L 715K, G\D _SMC AVSS 50 40 43 41 50
NO_XNET_CONNECTI CRETREE s AR 2 1716W IR5354 4%, LO;\NE'r %&‘%EJ.EETM
b fEK
i %15‘% NO_XNET_GONNECTI ON=TRUE
2
CPU Core Vol tage Sense (VCOCQ) AR SNSLYES e
Gain: 1x =
SMC ADC: 00 PLACE_NEAR=R7510. 2: 5 MV PLACE_NEAR=U4900. E2: 5MV
R5329
M
11210 s _=PPVOORE SO CPU 1582 CPUVSENSE IN 1%33% | SMC CPU VSENSE gm0 PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
ubw |, Fo 1 R 11750008 3 RES, MIL FLI M 100K, 1/ 16W 0201, SVD, LF | C5349, C5359, C5369 LOADI SNS: NO
T4 200 2UF
2

GND_SMC_AVSS

39 40 43 44 80

A AXG Core Vol tage Sense (VNOO)
Gai n: 1x

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

ISYI\C MASTER=D1 SENSORS SYNC DATE:O%/ 20/ 201
PLACE_| NEAR’U"QUO Cl: 5Mvm - H
b3 R533 Power Sensor: Load Side ]
T
101 100 _=PPVCORE SO_CPIL VCCAXG. 1 53 2 AXGVSENSE IN 1% A53A'§ SMC_AXG VSENSE gm0 = 2
1/]2/W PLACE_NEAR=U4900. CL: 5MM d} Appl e Inc. <Prelininary Test>
1
" 5339 ° <no_LABEL>
T 2"%% NOTI CE OF PROPRI ETARY PROPERTY:
égol THE | V\FCRMQTI ON_CONTAI NED HEREI N I'S THE
G\D_SMC_AVSS 20 40 43 a1 0

ARY PROPERTY OF APPI
THE F‘CEESSCR AGREES TO THE FClLON 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 43 O: 80
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CPU Hi gh Si de Current

Gai n: 50x,
Rsense: 0.

V across Rsense:
SMC ADC: 08

OTHER H gh Side Current

EDP: 17.4 A
003 (R5400)
52.2 mv

. _=PP3V3_SO0_HS COWR

Sense (1 COR)

I NG | SNS
1 C5401
IS
2 g
R5409
HS COMPUTI NG | oUT 1% 3%
%
1/2%W

Sense (I QOR)

Gai n: 100x, EDP: 8.8 A
Rsense: 0.003 (R5410)
V across Rsense: 26.4 nV
SMC ADC: 09 . _=PP3V3_S0_HS_OTHER | SNS
1 C514]F51
"’ =y
I+ 2
=PPVI N_S5_HS OTHER | SNS PHACENEAR=US410. 4: 10M4 55
B CRITI Qﬁ%é 24 I SNS HS OTHER N ngf'zllg R5419
My < 1 5lin  SCroour 6| HS_OTHER | QUT 4 P3K
¥
%
Y 1/ W
RgépfglovaISNSHSOTHERP 4 REFLL ¢ Z%Ff
=PPVI N S5_HS OTHER LSNS. R oo a0 PLACE_NEAR-U4900. £5: 5 T
¢ = - CRI Tl CAY

Char ger
Charger Gain:
Rsense: 0.010
SMC ADC:. 07

PLACE_NEAR=U4900. BS: 5MM |,

( BMON Pr oduct

36x, EDP: 6.6 A
( R7050)

ion) Current

PLACE_NEAR=U4900. Ad: 5MVI
R5429
+ o> CHER_BMVON 1302, SMC BMON | SENSE _yoomy 0
1/ /W
201 1C5429
—L 3300PF
2 -
0201CERM
PLACE_NEAR=U4900. Ad: 5MVI
G\D_SMC_AVSS 49 40 43 a8 50

DC-In (AMON) Current

Charger Gain:
Rsense:

SMC ADC. 04

20x,
0. 020 (R7020)

EDP: 4.6 A

Sense (| DOR)

PLACE_NEAR=U4900. B3: 5MM

35439
+ o> CHER_AMDN 1A _oSMC DCI N | SENSE _yoom o
1/ /W
201 1C5439
—L 2200PF
2 -
0201CERM
PLACE_NEAR=U4900. B3: 5MVI
G\D SMC AVSS 49 40 43 a5 50

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

PBUS Vol t age

Gain: 0.167x
SMC ADC: 05

Sense & Enabl e (VPOR)

PLACE_NEAR=U4900. A3: 5MM

PLACE_NEAR=R5400. 1: 10 MV

a0

39 40 43 44 80

PBUSVSENS EN L DIV

CRI TI CAL
480
NT%lGQCZ
SR
6
Enabl es PBUS VSense PEUSVSENS EN L
di vi der when in SO. R5482!
oo rmy—=PBUSVSENS EN 2 & t 10%5"
S 1/ 16W
. \Qﬁ ab2,
J_ 3 __PBUS_SO_VSENSE
PBUS SO_VSENSE | N 1
5 G —
S
. \Qj
P- CHANNEL
R5481}
100K
ki
X480 25

7.
1

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

57 40 [T

488

)

S

o

oroh
NTISSX

Rt hevenin = 4573 Chns

4891 PLACE_NEAR=U4900. A3: 5MV
1
Ca9k 4 |7 500
YW T S
ab%, 0361

GND _SMC AVSS

PLACE_NEAR=U4900. A3: 5MM

PLACE_NEAR=U4900. F1: 5MV

Gain: 0.167x
SMC ADC. 03
CRI TI CAL
Enabl es DC- I n VSense
di vi der when AC pr esent . m%ﬁ%gcz
R5493 N CANEL
6 DClI NVSENS _EN L
—CHGR ACCK 1 0 5 NOSTUFF
A R5492!
1/’\%_8W le 100K
201 DClI N_VSENSE EN 2 G — 1%%
R5494 | N abs,
o [T PM SUS EN 1 2 J_ 3 DClI N_S5_VSENSE
5%
1/ 20W =
M

=PPDCI N_S5_VSENSE

ey
5 G
\E Hs
4
P- CHANNEL

PDCI NVSENS EN L DI V

R5498!
27. 4%5
1A%
M:bezz Rthevenin = 4573 Chis
SMC_DCI N_VSENSE oo ©
499! PLACE_NEAR=U4900. F1: 5MV
okl |t C5499
62— 200 2UF
ML 2 GV
402, 0201
GND SMC AVSS a0

PLACE_NEAR=U4900. F1: 5MV

SMC_PBUS VSENSE _rym, 40

39 40 43 44 80

40 43 44 80

ISYNC MASTER=D1 SENSORS
Power Sensor:

SYNC DATE:O%/ 20/ 201]

Hi gh Side

BTG NOVEET y
d} Appl e I nc <pPrefininary Test> | C
S <no_L ABEL>
NOTI CE OF PROPRI ETARY PROPERTY:  [ormem————
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG PR —
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
11 NOT TO REPRODUCE OR CCPY I T e ———
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 44 O: 80
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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 mal Sensor: T29 Di

3B TP_TBT THERM DP —

»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:
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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- R11DL- B- 3H
F- RT- SM v 12‘01/3 6F- RT- SM
6
R5655 oy ® R5665 sz, Nex=—O
AR 2 EAN LT TACH 1 o) s (oOT}—SMC FAN 1 TACH 47K 2 EAN RT TACH 1 o
5% 2 5% 2
1/16W 3 O 1/ 16W 3 O
b 3 ey 5
oS 12 fob T2
.
R5651 oo e S
s .
Q6660 Q6660
1c 2N7002DW X- G NCx a6 2N7002DW X- G Nex—O
ACEScRe = 51850769 T8 o, ean it pwn = 51850769

7 FAN LT PWM

zs@_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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3

ettt ettt ettty sttt | PD FI i CRI TI CAL
' PSCOC USB CC]\ITRC]_LER ex Connect or 35700 Co
! : FF14-I8C R11DL Keyboard nnect or
| USB | NTERFACES TO M.B | %
I - SPI HOST TO z2 | R5708 O 51850848
| - TRACKPAD Pl CK BUTTONS | o _=PP3V3_S4_ TPAD 1 2 PP3V3_TPAD CONN S o _=PP3V3_S4_ TPAD 20
| - KEYBOARD SCANNER oM NOSTUFF Maklrlﬁ x Culreg. zoma v - Z2_CLKIN 2[5 o _=PP3V42_G3H TPAD | ~
| PLACE_SI DE=BOTTOM : i 1 8517U'QS «_=12C TPAD SCL 1S 3q
- R5704 _ YPASS=U5701. 49: 50: 11 mm o : PPV 54 CUMULUS 1o 296
: oo SPESV3_SA_TRAD 2521 ppava s3 psoc BYPASS=L5701'48?{?&5?_%"701.43 S : 2 éséﬂv %ﬂs‘ru NE-W BTHES: 88 =l2C TPAD SDA o «r B KBDL 2o
_ . . | B3 B o B _KBD2 27]
[ Sy VLTRSS WD | < ., PSQC SCLK 19 o 6 KBD3 20
! ok? 11 GRR4 [165Q5 1165106 . TPAD SV: 54 »+ BSCC s 103 o V6 KBDA 240
| R5703! p— %o éégil g(‘)o‘l | PLACE NEAR=J5700 18 3MM o+ Z2 SCLK o5 o \S_KBD5 24 o
| 220K 2 fgg; cerv —F 5BF —F b | L5700 w7 _PSOC_M SO 0] 5 w7 _WB_KBD6 23 5
| 2, . _=PP5V_S4 TPAD 1 2 12] 5 w7 W5 _KBD8 21
1 I . NVOSH 20
! o PSS WAKE L - v5 KBD2S - . oovs P PesT Ty 7 Wkepio 90
! ¥ "BUTTON DI SABLE V& KBD21 .4 ! t G5700 w1 Z2 CS L 516 CAPS! INT ;- 6 KBD11 DY
! 7 I Otk w7 Z2_KEY_ACT_L 16 R5714  « W5 _KBD12 17
| w2 22 _HOST | NTN W5_KBD20 7 a7 | = }g\/’ PLACE NEAR=15700 18 3MM T PLCKB L = 243 W S KBDL3 16 ©
. IeleraEr seoois— | e e s | verems o Lyl e £
I . 7 a7 L 1/ 16W 7 W5_KBD15_CAR 14
! R5700* 19 o5F 30
| o|w|s|o|a|a|o|o|o|~|ofwv|<|n = . p () 40. - W5_KBD16__NUI o
| ol el 3 ) Bl B Rl A KU S K KA K s : PUAGE WERR=05700. 18: 3w 22205§ R5715 w s B KBDL7 25
O | 00~ FRO Y N OO, : Lo70v Mg KBDLEN 03 7 W5 KBD18 FE by
! alo'olde'2 5 ololole'ala I FERR- 120- OHM 1. 5A 201, W6 6 WS KBD19 10
| +» _W5_CONTROL_KEY Ipp 3aacaol EEEEAR p2 2042 WS KBDI7 ., | , 5% Y A KBDZO 5o
[ wo Z2_KEY ACT L Ap2_1 CRI TI CAL P2_0[4L WS KBDI6N . o400 L VLD MR 4°
| NCx_3 P4_7 oM T pa_6[40__W5_KBDI5_C . ! TPAD 89 S5 = 40 T WS _KBD22 72
| « m_TPAD_VBUS EN 4ps 5 U5701 Pa_a[3 s KBDIA™ ., : 5107 R5710 o TWE_KBD23 EDY
8 pa 3 pa_2[38 WS KBDI3 ., i 1K v
! %“ 8pa 1 CYB(’\:A2'§794 P4 0[37_W5 KBDI12 o | 2 iég“ 3LACE_NEAR=J5700, 18:3mv 4039 7 SMC_ONOFF_L 2 - W5 _KBD ONOFF| L 86
I _ - 85 .=PP3V42_GBH TPAD Ly 3
-7 _PSOC M SO 1P3 7 (SYM VER2) P3 6/36___W5_KBD11 v | C5710 1 VFlérW WS LEET SHI FT KB 30
! 2. PSOC F CS L 8p3 5 P3 4|35 WS _KBD10 7 a7 | = 402 ar 3©
| T —PsOC NS 9p3 3 33752983 Pa 234 B _KBDO | 1 C5750 cili%’ w1 WS LEFT OPTLSBJ KED 2o
I w7 _PSOC_SCLK 10p3 1 P3_0[32__ W5 _KBDS | o,lU £ 2 w7 W5 _CONTROL o
| w7 _Z2_M SO 11l p5 7 P5_6/32__ WS KBD7 v ar | ] 2 3 CERM e o =
I gg cs |L 12P5_5 P5_a/31 \A\Ag gg; , www.qdzbwx.com VD 0402 = +——O
a7 7 VOS| P5 3 P5 2130 VWO KBDz 54 L
: o Z2_SAK 1dps1 Moot P5OZ WSKBDE . ! U5750 = Frrow
T 1219 | I SLGAAPO21 = FF14A- 30CG- RL1DL- B- 3§
| Ao D 81~|~\—n—n—n—| THRM—57 | TQPN 35713
| papafAaSERARRR o =PP3V3 S4 TPAD 4 ™~
\ G R R SR NN NN ! > o e LEFT SH ET KEY CRI TI CAL
I TP_PSOC SCL WS KBD4 : s M% —1 ) —2 o /51850752
& |
. 5 Pacc SOA i C¥ITATLY . o) VB LEFT CPTION KBD 2huz | | —rae VS LEFT CPTION KEY., SMC Manual Reset & |solation
| TP_PSOC P1_3 - W5_KBD6 747 | WS 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 | i Ty > Keys ANDed wi th NGP power to isolate when NSP is not power ed
| I SSP SCLK/ | 20}?3%01 | SSP SDATA/ | 2C SDA | our AL 6 SML TPAD RST_L - No IPD on GE input pin PP3V3 S4 (symbol error)
Z2_OKIN . )
I USB TPAD P 1,4% 2 % USB TPAD R P TP _P7_7 : T PSTEX PSTEX
' o Y ' o BE" R5740! R5738"
| 150w o (PP3V3 S3 PSO0) | © ]
S 10K 10K
| 1 () )
| % o5
I 1C5702 |1 C5703 ([1C5701 12 12
| R527402 L TooPF~ L0 1UF 4 7UF ! 201, 201,
o _USB TPAD N1 2 2 USB TPAD R N - 5¢ — 0%, Zos, | L
| 2 - CERM 2 X 2 X
| v%6 0201 Eh G : s _=PP3V3_S4 TPAD
201
| BYPASS=U5701. ggg 5 CAPS: EXT| CAPS: EXT| CAPS: EXT
£ pASS2UB7b1. 22; 19: |
I = BvARs&-(Bro1. 22:10:11 o | IR5730 |*R5732 |'R5734 CAPS: EXE
I oK 10K 20K : CAP_SOURCE
______________________________________________________ | 5% 5% 5% ¥ CAPS: Ex‘ﬁm'n-tmrvrm 9 2M
X 20W 20W 20W U5730 R57 371 N-NECK-W DTH=0. 1
TPAD Buttons Disabl e 2201 2201 2201
Ic [PIN NAVE| CURRENT | RSNS | V_SNS POVNER BUTTCN DI SABLE LIMB9O3ADGKR 11303/0
«» BUTTON DI SABLE CAP_VREF L 6 |_ WP
TMP102 v+ 10UA 2.55 KOHM| 0. 0255 V| 0.255E-6 W PLACE THESE COVPONENTS GLOSE TO 35800 WS KBDLS C . —*—l/ 7 1/25/1\4v
a7 VM KBUDLO O 2 & 201
80UA 0.204 V| 16.32E-6 W, 95 01 (.2 TH S ASSUVES THERE S A PP3VA2 G3H PULL UP ON M.B | V& KBDLS CAP.,
3V3 LDO VDD | 60MA (MAX) | 10 oM [0.6 v 36E-3 W SSMBNBTREAPE |- T—Z;'\ 1 CAP COVP H %'3753? M NRESWBHES: 2k
VOUT |[60MA (MAX) | 0.2 OHM |[0.012 V| 0.72E-3 W = CAP VREF H_3[+] > f
THE TPAD BUTTONS WLL BE DI SABLE CAPS: EXT| CAPS: EXT| CAPS: EXT 3
PSOC VDD 8MA (TYP) | 1.5 OHM |[0.012 V 96E-6 W e Riaiiodwiiond vl 1R5731 |'R5733 |'R5735 a\D 1/2
14MA ( MAX) 0.021 V 294E-6 W 2%
oI e K 20K 10K 4 2| cAp 51K
18V BOOSTER VI N AMA (MAX) | 4.7 OHM | 0.0188 V| 75.2E-6 W, S EDe R o L ubaos = sweLbLc<osov Sow %ﬁow %ﬁow Wﬂ%w 2m
- 2201 2201 2201 3
BOM Opt [able to CSA 5 N Caras
ions available to ) L . 738
TPAD_5V: S4 Original inplenentation off PP5V_S4 TP};DS—?’QFE“NO Caps Lock LED Drive ST fcap cow L Invafe E:} DVN3730UFB4
TPAD_5V: LDO_S4 PP5V_S5 LDO power in S4 only ) 5V TPAD FET 734 S g:MNiL/gé)iilm-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
5V TRACKPAD S4 FET | TPap 5V FET: YES ros(a 29 nohm @ sv z ! t off off none H
CRITI CAL 1 0 1 on of f source 1 G* S <
nggg] LOADI NG 16 mA (EDP) 0 1 0 of f on si nk CAP_COW L 2 =
»=PP5V_S5_TPAD scr0 ot
e — .
| ,l“’/_\ 19\ - AR5V SSRS4 CUMULUS ., =
TPAD_5V _FET: YES, TPAD_5V_FET:|YES lil
@7‘21 TPAD_5V_Fi YES 5722 M N’HI % B¥¢ 58w Istc MASTER=D2 M.B_KEPLER %&: DATE=12/ 08/ 201
SSMBK15FV 0 033LF —— T ©
S VS 1 =T KEYBOARD/ TRACKPAD (1 OF 2)
i «| TPAD_5V_FET:|YES Bz e ez
TPAD_5V_FET: YES fput oo
R5722 c5723 d} Appl e I nc. crre vy T
: 3R pdveomaus sq o BOM GROUP BOM CPTI ONS ° <no_LABEL>
o0 50 =P5vS4_EN e JAN TPAD 5V_LDO 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

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

IV ALL RI GHTS RESERVED

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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=PP5V_S0_KBDLED

s SMC SYS KBDLED 1,2, 2

a8

R5851

. _=PP3V3

SO0_TPAD

w0 qySMC_SYS_KBDLED

CRI TI CAL

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

J5815
'R5859 AAO7A- SO10- VAL
4. 7K F- ST-SM R
%
Tew m
2
s 7 _KBDLED CATHODE2 215 ot KBDILED CATHODEL , 4
w7 _PP_KBD B T\ 416 o032 PP_KBD_BOOST_VOUT ; 4
- SMC KBDLED PRESENT L LIPS
ook
0 O
13 L
[E 14
Keyboard Backlight Driver & Detection g
To detect Keyboard backlight SMC will = =
516S0899

tristate and read SMC SYS KBDLED

If LOW keyboard backlight present
If HIGH keyboard backlight not present

Keyboard Backl i ght Connect or

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON
138s0811 2 CAP CER 4 7UF 10% 25V X6S 0603 C5810, C5811 CRI TI CAL
15251701 COvVBO 37150490
CEISTé g"a" CRITI CAL
10UH- 20% 1. 4A- 0. 17CHM D5850

5%
1/716W
ME-LF
402

GND KBDLED AGND

LYY YLz KBDLED'§§I\F€ A|>-I|K . . : . . PP_KBD B
B PSTO41H- CDHA6D14- SM ‘35 NM\‘NE %—th * =
R5810 S TR PIEGI010BEA 1 C5860 | C5861 [+ C5862 | C5863 | C5864
2 1. OUF 1 OUF T OUF 1 OUF Z20PF
% o o o o o
s XVB8500) T iy ~ iy ~ 18y ~ iy ~ By
SM, X5R, X5R, X5R, X5R. X7R- CERM
2402 0603 0603 0603 0603 0402
1 1
PPh KBDBOOST XW +
NOSTUFF 2
1R5870 |, ASSTHF (SRS
237K _L 33pF
— 5%
1 5850 |1 c5851 e T, 3,
—L IUF 10F Q02| e
— 30y ig° PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON B
X5R X7R CERM
A .+ GND_KBDLED AGND . 603-1 TUFF 116S0004 2 RES MIL FILM 1/ 16W 0 5 0402 SMD LF R5852, R5853 CRI TI CAL KBDBKLT: PROD
iasw PVDC KBDLED 155](871 ) CE‘ICG871
oz Jrcsss2 - - Tl
TUF wiew T, &%
] N 202 S5
R5850° . GND KBDLED AGND | 8851 U5850 D_KBDLED AGND .
5%% TQEN
%,’;lg‘;” KBDLED EN 6 |en d il 9
7
| _sMC sYs KBDLED FILTER 5 |ovm E o 12 KBDLED OVP
KBDLED RSET 3 lrser @ KBDBKLT: ENG
KBDLER FPW 8 |rpw o RECTPWM R5852 —
13 §
KBDLED FSW o lrew o KBDLED CATHODEL R AR — — - KBDLED CATHODEL - .
KBDLED 2 |cow ol 13 =3 11 16W RS F Helheets 32%;
| _LEDH 804/ RSET 5853 CRI Tl CAL 402 N 10. 22 w
NOSTUFF 1 1 |
[C8854 |'R5855 ['R5856L1 330F 854 | nostuer ¢ o ke
= 33PF o 40 2K o3 T s % 'R5857 Ry &
— 505 1% 2 2BEMm 1/16W 1OOK < G
50V 1/16W 1/16W 702 M- LF
2 cERm 32tF 352tF 200 1/15w e S
402 2 2 KBDLEDCOVP JRC VL
24
o o828
SEE SPEC FOR OTHERS — %y,
2 5 XWh800 A
X5 SM Isvm MASTER=D2 M.B_KEPLER SO paTe12/08/ 201
1 % 2
VAR KEYBOARD! TRACKPAD (2 OF 2)
- T e |
d} Appl e | nc. <prefininary Test> | C
= = ° <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
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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s _=PP3V3_S3 SMS

BYPASS=U5920. 14: 13: 8 nm
SMs SMVs
PLA( | DE=T!
5926 * 1 C5922 il s CESIDEST®P g\ | nosTURE
12%‘%_— g"';’“iup VDD VDD_T1O R5920'| R5925*
2 2 2 I\ 10K 10K
= o swe Nos]Re UB920 e el o
BYPASS=U5920. 14: 13: 8 rm R5924* >~/ LIs331DLH e
24 331 201, R5923
10 0
L j,zg;v@ " %ESERVED C3 : 2 =12C SMC SMS SDA o
201, CRITICAL {7  SVvB ADDR SELECT oW
MF
Aoas@J_NSINTL 11 || NT1 SDA/ SDI / SDO_& 12C SMC SMS_SDA R 201
; _TP_SMB | NT2 9 || NT2 SCL/ SPd_4 12C SMC SM5 SCL R SMS
L~ GND—, svB R5922
A
EEEE R5921 LANA 2 =12C SMC SV SCL am e
33850687 K o
o o

PLACEMENT_NOTE=See schematic for orientation.

s _=PP3V3 S3 GYRO

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

Front of system

Y\
L

+Z (up)

V

Circle indicates pin 1 | ocation when placed
in correct orientation

201, 201
J:‘ SMS_ADDR_SELECT=0 Addr: 0x30(W )/ 0x31(Rd)
SMS_ADDR_SELECT=1 Addr: 0x32(W )/ 0x33(Rd)

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

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
201 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 3 v 2 =12C SMC GYRO SDA P
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%
%
1/ 20W 201
2201

ISYNC MASTER=J5_M.B
TTILE

SYNC _DATE=07/29/ 2011

DI A TAL ACCELEROVETER & GYRO

d} Appl e I nc.
®

BTG OV
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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 YoR G5or 64NMBI T
WSON
a1 40 [T SPI_MB CLK 6_|scK SI/sl ool 5 SPI_M.B MOSI Yan EORCS
SST25VF064C
OM T_TABLE
SPl_MBCS L 14 cE* -
a1 40 [T e 2 Pl_MB
SPL_ WP L 3OV\F'* SO sa 1 S M.B M SO oo 0 4
a2 7 9 SPI ROM USE MLB 7 JrsT*/ HoLD*
NOTE: If HOLD* is asserted VSS THRM PAD
ROM wi || ignore SPI cycles. N
%ﬂc 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




www.qdzbwx.com

L6201
FERR- 22- OHM 1A- 0. 065- OHM

U6201 CONSUMES 40MA MAX. FROM 1.5V RAIL

AUDI O CODEC

APPLE P/ N 353S2355

PPSV_AUDI O HPANP

s
8 E =PP1V5 SO0 _AUDI O 1 2 o ® PP1V5 SO _AUDI O DI G
NI LI NE W BTF=0 6 MU
0201 M N NECK W DTH=0 2 mm
c6210 |t 1CB211  VATETHY
4. TUF 0. 1UF PPA A ° o
W o . V5 ALDLO ANAL am =
R : R CRITI CAL CRI TI CAL
A C6214 1 1C6213
L 6219 ', 0.10F — —L ToUF
) 0% 6218 | ,|* cB217 o T, Y
55 54 52 51 GND_AUDI O CODEC T p(;ls;/ 2 0. 11%50 f— %DO%UF X5R- %grin é‘slg-zglzﬂm
B - CRI TI CAL CRITICAL 0805 LLP 1 o N ¢l & iR G 2 2 o0 GND_AUDI O CODEC
ss s =PP3V3 SO AUDI O 55 54 51 [TRy-PR4VE_AUDI O ANALQG 6221 1 1 6220 e AT pay, uDLC 51 52 54 55
|| . 15UF M N LINe wDTH=0 20 D VA REFVA HP VA 5152 54 55
15U MN 15
‘R6250 N 2050 T, i ASBE 29 |vBI AS DAC
N LINE W DTFED 2004 ORT
R6252 oK 1 56627];;0 0435 5352 Mw% ggwu 15Mv a4 |vip AT HPOUT_L| 38 MN LINE W DTHEQ 3 M N NECK W DTHEQ 18 AUD HP P L oo 52 s
0 ew R6251 o - HPOUT_R__40 MN LINE WOTHEQ amu M N NEGK W OTHEQ 1w4 AUD HP_PCRT R o =2 =
7 o RN L 12, O 2 o 10K L, Cs4206 FN 41 v rir- UB201 3
MERRY = LOW 5% 2% Tiow , o1 M N REGK W BTG 194 CS%ZZ,QBB HPREF|_39 MIN LN workeo 3o M NECK WoOTEQ 20ma AUD HP_PORT REF am -
1/ 16W M LF
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=
R6253 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
55 7 (T SPKROONN R 1 D 1A ,\O,\ 2 SPKROONN R 1D R 14 1GPl 2 - LI NEQUT_R1+|_36 AUD LOL R P QoD 53 78 RT. SUB ER SIG Sou
1/5;/;W 53 @ AUD GPI O 3 15 _|GPl a8 LI NEQUT_R1- 37 AUD LOL R N @ 53 78
VP AD L2 L P
402 55 E AUD_SENSE A 13 |SENSE_A LI NEQUT_L2+| 31 @ 53 78 LFT. SPKR . SIG SoU
GPl 3B = SPKR AMP SHDN CONTROL LI NEQUT_L2-| 30 AD L2 L N oo 52 7 AM RCE
= = . . 2 AD LR RP
54 51 8 [TE)-=PP3V3 S0 AUDIO DIG 45 |FLypP t: ZEouLzJ' 23 AD L2 RN D 7 gr SPKR AMP. SI G SOURCE
oUT_R2- .
43 |FLve - o -
C6216 |1t 106226 42 |FLYN
1UF 0. 1UF M CBI Asl_16 TP_AUD CODEC M CBIAS -
T, S % M N RECK W OTHEO 18M1
ey xR 84206 FLYN 3 l\v.wo CRITICAL NN LN wDTH=O 20m
VOOM_28 CS4206_VOOM
M N RECK W OTH0 16MM
= 1 VLIF
LI NEI N_L+_21 NO TEST TRUE NC AUD LI _P L NC
e HDA BIT CLK 6 _|BI TCLK LINEN G NO 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 |SYNC
75 17 [Ty-—HDA_SDI NO “\/2\2/\,2 s AUD SDIR 8 |soi MCIN L+ 18 ADMC IN P ams e ve C I NPUT
% 5 lspo MGCINL-| 17 AD MC INL N am EX CoDE
1 ew
T | 11 resers M O N R¢| 19
7 17 qoq—HRA_SDOUT ° | M CIN_R |20
7s 17 [T HDA RST L TP AUD MC INRP
7AUD_SPDI F_I N 47 ISPDI F_IN
— ADd_27 CS4206_VREE_ADC
AUD_SPDI F_QUT 48 |sppi F_our VREF+_ N LT AE W OTVED 207 NC TP AUD MC INRN
M N RECK W OTHEO 18M1
s DM C SCL|l 4 AuD DMC QX R R6541
R6254 | 1 2 AUD DM C LK 55
0 o=
S ow DGND THRM PAD AGND 1%§w
5201 1 o o 201
i 6224 1|, .|* cB225
= = 1UF—— ——10UF
e S fov
7 o poLy
0603 SM 0805 LLP 1
R632320
54 7 GOOTp—AUD_SPDIE_QUT_JACK LAAA 2 | N Ul NE W DT
5% 55 54 52 51 GND_AUDI O CODEC MN SR O] M,
1/16W VOLTAGE=0V
M- LF
402
DI FE FSI NPUT= 2. 45VRVS
APPLE P/ N 35352456 SE FSI NPUT= 1. 22VRVB
DACL FSOUTPUT= 1. 34VRVB
L6202 DAC2/ 3 FSQUTPUTDI FF= 2. 67VRMVB
FERR 22- OFM 1A. 0. 065- OHM y&ﬁ;&iy BriEo 10MM DAC2/ 3 FSOUTPUTSE= 1. 34VRVB
Dl: PLACE XW6201 NEAR 5V SOURCE a2 2 2 RIS i
0201
L6200 M N LINE WDTH=0 20MVi M N LINE WDTH=0 20Mvi
201 - 22- . -
X620 FERR- 22- OHM: 1A- 0. 065- OHM [ g Y PTree 1w %721949 Votragesa 500 1M
8 =PP5V_S0_AUDI O 1 2 _PP5V_S0 _AUDI O XW. 1 2 4V5 REG I N SIIN ouT] 1 PP4V5_ AUDI O ANALOG @ 51 54 55
W N LTRE WTHEO 60
M N _NECK W DTH=0 20MV 0201 CRITI CAL
VOLTAGE=5V R262220 4V5 REG EN 4|EN NR/ FB|3_4V5 NR
s 515 [Ty =PP8V3 SO AUDIODIG VY 2 oo NS e S
5% Tl Tl
SYNC VASTER=DL_AUDI O
i L o | 02 |
— 1uF . _— =1
I 200 T Ty AUDI O CODEC/ REGULATOR
2 - 2 2 X5R. CERM "
fﬁ; L1 % 2 xR %gl 0201-1 N
Prel
= oo oo Appl e I nc. —
= AUDI O c 5152 54 55 Q

I

PLACE XW6200 BENEATH U6200, BETWEEN PINS 2 & 5

SYNC DATE=06/ 06/ 201

NOTI CE OF PROPRI ETARY PROPERTY:
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PROPRI ETARY PROPERTY OF APPLE | NC.
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| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE
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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 ket W BTHEB 38MM

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

CRI Tl CAL
C6300 1
01 L
P 'R6302
201 10K
1%
1/ 20W
R6300* 2201
39
5%
1/ 20W
M=
201,
R6310*
39
1/28%
281 'R6312
2 10K
1%
1/ 20w
¥,
CRI Tl CAL 2
C6310
0. 1UF
12%——
6.3V 2
X5R
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\
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®
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8 7 6 5 4 3 2 1

53 9 PPSV SO AUDI O AMP L

R TICAL
ce612 |,
cRITICAL R TICAL Py
L6610 6613 Ay PLACE NEAR=US610 Al 5 1MM
FERR 1000 CHVI o our o FY 108611
NO TEST=TRUE 0 1UF
7 51 [TR)—AD 2 1 N Y Y Yol 2 an sexea™ DR e ‘
oaoz [ < i
CRITI CAL o = 2 X7R ceRM
PVDD 0402
L6611 o
6614 et
FERR 1000 GHW S, U6610
N m N NO_TEST=TRUE . N MAX98300 = SPKRCONN L_QUT N 755 78
7o o [—Anle L2 ™ e I wep CKPLUS_WAI VE=ndi f pr _badt erfm TN LINE WOTH 6 40 W =g
0402 7% AN N+ ouTH_BL M N REGK WDTH 0 10 M1
10% r al erm
criTIcAL o o = L 5 P
4X MONO SPEAKER AMPLI FI ERS ( MAX98300 & SSM2375) 53 AUD_SPKRAMP_SHUTDOMN L ° <pis L our p
APN: 35352888 & 35352958 o SPKRCOW oo 7 55 e
, L6601 M NEGK WOTH 0 10 M
GAIN = +3 DB FERR 1000 OHM
1ST ORDER FC (L&R) = NOM 569 Hz Y Y Y L R6600
AD P03 100K
1ST ORDER FC (SUB) = NOM 9 HZ il %
0402 1/ 16W
CRI Tl CAL M LF

02

53 9 PPSV SO AUDIO AVP R

CRITICAL
CRITI CAL C6622 PLACE NEAR=US620 Al 5 1MV
L6620
C6623 a47UF 1 08621
FERR 1000 OHM <
0 01UF 20% 0 1UF
sav ,
78 51 L sl 2 LD SPKRANP BIN P e PaLy T VDD 10%
5 2
CRITICAL U6620 xR cer SPKROONN R QuUT P oo s
P 10 = VN LIKE WOTH 0 40 W
L6621 06624 samrem MAX98300 MN KK W BT o 10 W
FERR 1000 OHM 0402 - WP - SPKRCONN R OUT N 7
0 01UF NO TEST=TRUE 55 78
X R i 7ol_sBiae m e A3l N ouT4 8L T TR WoTH 0 40 M losig
78 51 78 \UD _SPKRANP RIN N ! 2 MN NECK WDTH 0 10 M1
75 ShN aur-f &
0402 ) 'NO TEST=TRUE
CRITICAL Lo
XRGERM gy AUD SPKRAMP SHUTDOWN L o S SHDN* GAIN_ S _SPKR R GAIN
#Ine
NOSTUFF R6620
R6601 100K
100K PGND 5%
53 9 P5V_SO_AUDI O gWP R 5% 116w
wzow 9 fregts
e 02,
201
PLACE NEAR=U6630 C2 5 1MV
. 1 08631
CRITICAL Ea i By 1
T - e =
L6630 C6633 L e
FERR 1000 OHM o 2or ] o TR cerm
NO TEST=TRUE 0805 LLP 0805 LL DD o402 SPKRCONN SR QUT P oo 7 55 78
78 51 L sl 2 | _esmne N LIRE WOTH 0 40 W
I U6630 M N NEGK WOTH © 10 M1
0402 0% SSMR375
16v csP
™ 1 [FV auT+H =
o
CRI TI CAL AN QuT-
L6631 F bea
C6634 Al A2 A3 SPKRCONN SR _QUT N
3 AUD_SPKRAMP_SHUTDOWN L SD* GAl TP_SVR GAIN 755 78
FERR 1000 OHM 0 220F s MN LINE WDTH 0 40 MV @
o MN NEGK WOTH © 10 M
78 51 i 782 : Fﬁmm_u_mm; EDGE]
0402 GND
1ov g
530 PP5V_SQUAUDI O AMP L
CRI TI CAL CRI TI CAl PLACE NEAR=UB640 C2 5 1MV
CRITI A 1 B 4
L6640 6643 6642 C6641
FERR 1000 OHM o 200 L e —— 01k
-3 —— 0%
NO TEST=TRUE NO TEST=TRUE 20%
78 51 (I Dol N 1 78l _AUD SPKRAMP ISIBIN P g LSUBIN P o R 2 eav ] . b PKRCONN SL_QUT N oo 7 55 78
0402 I 0805 LL VDD o3 M N LINE WOTH 0 40 MM
10 M N NEGK WOTH 0 10 WA
1oy U6640
b SS\R375
o CKPLUS_WAI VE=ndi [ pr _badt erm |
e T cAL i [N ouT+ @ = “naijpr_vadte
L6641 6644 i -~ CRPLUS_WWAT VE=pdr [ pr _badt er m
FERR 1000 OHM 0 220F ouT-
- SPKROONN SL_QuT P 755 78
NO TEST=TRUE NO TEST=TRUE
7 51 TN WDici1 e : 78l_? A SPKRAV [SURIN N e ISAN N 53 AUD_SPKRAVP SHUTDOMN L & sp GAI NL2 TP SW GAIN W wor o iesng
0402 [l N
1o EDGE]
g G\ND
5

Isvm VASTER=DL_AUDI O SYNC DATE=06/ 06/ 201
——
o
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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
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CODEC QUTPUT SI GNAL PATHS

FUNCTI O VoL
P/ LINE oUT ox0z 2)
TVEETERS ox0a 4)
s 0x03 3)
SPDIE QuT NA

CODEC | NPUT SI GNAL PATHS

FUNCTI ON
oMc 1
oM
SPOIF IN

HEADSET M C

SYSTEM I NT AND GPI O LI NES

FUNCTI ON
M KEY ENABLE
M KEY | NTERRUPT

PERI PHERAL DETECT

COWERTER
o0z (2)
ox04 (4)
0x03 (03)

0x08 (8)

COWERTER
0X06 (6)
0X05 (5)
0x07 (7)

0x06 (6)

PIRQ H
PIRQ F

= o

o oL - oer Ass T AN 51850627
009 (5 4 wa 000 (8
0308 (12) @03 Na 2-M C CONNECTOR
o0n (10) @03 Na
ox10 (169 wa owac (4 R6885 AL SEER WS £5at CRI Tl CAL
0 7 CcoNDM J6802
1 2
o010 =PP3V3 SO AUDIO | M 78%4:%{.2306
o oL e oer Ass T R6 éﬁéi 3 g“é“ _‘{AL —0
OeE @8 o vA 0 FF14A- 6C- R11DL- B- 3H 78 53 7 SPKRCONN L_QUT_P 1
oz (12 0 w owc (12 0 51 7 (oAU DM C SDAL LA\ 2O DM C S RS o I PKROONN L OUT N > g
o0 (15 A A 116w NCx—(O o 5 7 ) SPKRCONN LI D alo
0X0D (13 V22 B LEFT) M KEY M KEY MjbliF s 4 5
219 70 50 7 oy SPKRCONN SL_OUT_P 510
3 g 5 53 7 [y-SPKRCONN_SL_QUT_N 6l o
Gl o 4 O 8
@ios 5 =
@03 R6883 o
B e AUD DM C CLK 1/\/\/\/27(}:NDMCCLK NC)EBO CRI TI CAL
118w J6803
el L 78471; ghos
PORT B DETECT(SPDI F DELEGATE) PORT A DETECT ( HEADPHONES) = —70
o = om-AUD_SENSE_A 5 53 7 >-SPKROONN_R_QUT_P 1y
SPKRCONN R_OUT_N 212
£0a%s 895 a0 s
Q. - o
o6 %6 _ 5 53 7 - SPKRCONN_SR_QUT_P s[o
%A -ZDLWPO?TA DET L & _ZDLWPQRTB DET L =+ SPESLANS 0 55 7 (- SPKROONN_SR_OUT_N 10
[ - = v SPEAKERI D SPEAKERI D s
?897 ols ? 7 08 R6810" 'R6811 T O
SSMVBNILSAFE SSMVBNILSAFE 100K 100K =
sOT563 | K 563 | K 16 16w
H H ik, bt
2[c¥ st s[c%* sty 57— SPKROONN L | D § SPKROONN R | Ry 7 s ss
AUD_OUTJACK_| NSERT
= = = R6812* ']R6813
10gks S 300K
AUD_TYPEDET_QD s 16W 16
R6802 = 0 R kb, el S
ss s 52 51 GND_AUDI O CODEC | x — SPEAKER| D SPEAKERI D
11RB801 55 51 @%
%%@ SPEAKERI D
A REG16 e p
1 2 R6894*
© \ AUD TYPEDET . M:ll/w 1%5
- PF 1/ 16W
402 WS,

R6803 ss _=PP5V_S4_AUQ O
= = PPAVE_AUDI O 1 PRAVE_AUDIO ANARQG _ o o0 55 o SPEAKER| D A
vy 1 6810 « _AUD _PORTC DET_L}
1/’\%_8W 6 UF
201 Cg)8109 1| PLACE_NEAR=Q6800. 4: 5. 1MM > gmé%/
'e.lLé%’;_ I z SPEAERID |,
XOR — D
, o - soveeEne |
éBF‘HEﬂ D SOT563 ﬁ
U6800 Teeoa: ° SPEAKER D N
. MCP6514 PCS 3], “\[5 MCP6541T FERR: 1000- OHM R6820 2[6™ ST
G\D_AUDI O CODE] %° M 33
w0 _=PP3V3_SO_AUDI O RG867 1 6514 _OUT 1 2 SPKR MATCH DRV R AAA, 2 SPKR MATCH DRV
0402 5%
LANA2_AUD | P_PERI PHERAL DET o, VCP6514 NEG 4|~ RESpW
5%
1zll?Y":)K8‘:‘)~L—) 4E1>§¥v XTRACTI ON NOTI FI CATI ON © o =BRSY, S AUDLO
Soow RTRA ' SPEAKERI |D =
201 R6287%1%1 G\D_AUDI O CODEC
5076 52?(66 AUD OUTJACK | NSERT 7 é? | D
§“°zow AUD_TI PDET_FET1 AUD QUTJACK | NSERT Ly ss a5,
2 1 APN 376S0613 145 3'3
AN
803 SPEAKERI D SPEAKER D Lew
SSMBNISAFE |D|o 803 |22 R6815! . %0 AUDI O CONNECTOR DETECT STATES
SOTees SSMVENLEAFE oS5 C6811
K SoTs63 | Kh 13 of UF
— — %1 W 5 8\/’ NOTHI NG SPDI F HEADPHONE
3 E - Zbg 2 éﬁg‘z CERM AUD_J1_TYPEDET_R 1 1 o
R6892 2[G St CRI TI CAL 5[G™ Stz p AUD_J1_TI PDET_R o 1 1
" AUD_TI PDET_I NV 1. 5K2 AUD Tl PDET | NV R L6801 = AUD_OUTJACK_I 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
i )
— ?SFSBO | ETSEE—T =TI
- iy s
2 8% 33¥ Alternate Parts AUDI O JACK TRANSLATORS
i cn i
PART NUMBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS: - ICﬂ
PART NUVBER Appl e I nC. <Prelinmnary Test>
NOM R6892- CB860 FC = 106Hz = ss 54 52 2 GND_AUDI O CODEC 35353452 35351286 L6800 IMALT TO M 1P S <no_LABEL>
SSVBNISFE Vih = 0.8V to 1.5V 376S0975| 37651081 Q6800 | TOSHI BA ALT T( DI ODES NOTI CE OF PROPRI ETARY PROPERTY:
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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 .

NOTI CE OF PROPRI ETARY PROPERTY:

» s A

<Prelininary Test>

<no_LABEL>

0603
CJRI65IOC8L =PP3\42_G3H ONEW REPROT
780- 8608 + 06908
PRI 9. 1k
O—— 2
LC;&lgTélCAL R ;:\;/N PLACENENT NOTE PLACE NEAR U900 and Us901 WWW.qubWX.COm
1
O+—XNC
o 2 TC7SZO§DFTESASPE5 , = SMC BC A o
o
o L
T
g 7 SMC_BC_ACOK_VC{ . _=PP18V5 DCI N, | SO
o 8 BLEEDER
j 6900 CRI TI CAL
o— e ] e
i SR
03
51850543 U6900
Méégogéo DCI N | SOL BLEEDER PSRC
; ADAPTER SENSE 5 Nl SYS ONEW RE oy 5 RERERR-W BIHES: 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
\n - . 201 sor23 1
3 1{e 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.
SOT23- HFL s 4| o oarF —— 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
, DCIN | SOL_GATE
PLACE COMPONENTS NEAR BATTERY CONNECTOR AREA 1 “ D6910
PPVBAT G3H CONN . ., 6.8V Zener 7 GDZT2R6. 8
A
» SYSDET. 4 =
069501 69601 SYSDET 3
0. 1UF —— 10— oMt
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
28 gﬁ; F2o F2 Ngilﬁ OM T_TABLE NO_TEST=TRUE
ro[ om0 FloE2 0 6992 1
Aso[ o Fio-F8 4. 7UE -
OAlO FQC F9 Lé;;‘_
Bl oB1  Flog ] F10 e =SVBUS BATT SCL oy X5R-8éo 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 limt)
B8| B8 o 1
o =SMBUS 1
[0  G0o]we XA BATT SDA gy 12 B
Bl g0 gl t 2 %?éx, 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
cal qoa oo e D6950 N R6996! 0803
6| 6 (& RCLAMP2402, 2005n
c7 OC7 ch J1 SC- 75 1/ 2@}@/
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 =
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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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
5 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
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PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON
138S0812 1 CAP CER 1UF 10% 35V X6S 0402 MURATA Cr121 CRI TI CAL
+ _=PPVI N_SO_VCCSASO
+ =PP5V_S0_VCCSASO
CRITI CAL Y ASEJ B - RCmn CRI Tl CAL| OMT_TABLE _—
R7101% 1C7101 | MNRece :2 c7120 C7121: 1 22
2.2 é;gL)JF ! 0/ F . o 01UF
YRl W 2 " 1C7130 CERMX 2
4023 603 R7130 _ Zngup CAESBZE PLA(I NEAR=C7121 1 3mm
PP5V_S0 VCCSASQ VCC = leg}“@ 2 GER PLACE NEAR-QT100 2 1
. mm -
Neegt) DHeo. 2 mm o g 422 37650944
CRITI CAL
Vo TPVeC VCCSASO VBST Q7100
Ur7100 M NERECR-V BTHES: 2 1 2 RIK0222DNS
| SL95875 “W’CJE " " HABON CRI TI CAL
R7151 R =PVCCSA_EN ey UTFN g 18 R ST ArriEta — CRLTI CAL R7140 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
41.2K VCCSASO_OCSET 11 ocser 6 1 C7160 =
6
R171253 z%éu\év o O} PVCCSA _PGOOD 14 |pcood %\%)OPF
veesaso rrn 1% SRK VCCSASO RTN DIV 4 |rry VCCSASO DRVL 2 XJ; CERM
VYNV NG TEST=TRUE s
1 1§\£v VCCSASO_FSEL 13 |FsEL GATE NODE=TRUE g
o DI DT=TRUE =
2 ° 71031 VOCSASO_SETO 8 |sero 1
XW10]10) 0.022(F - NO SUFE51|  voosaso SET1 9 fsen - |
PLACE NEARCITL 2 1y X5R XTR- 8%02 2 1st7 148 %A:lg% 6 i oo o I I\I'I'VEILDOTABLE\:/ |
. - ol t age
%ﬂlﬁ‘é’ C71024552 5 |Vi D1( ENDI AN SWAP) g w0 s VOCSASO CS P
2402 ! 0 0 0.9V w0 22 VOCSASO_CS_N
o -4 igggup G\D__PGND R7 1411 :
2 of o« 1 0 0.8V
1 (LJTJ) %721550 6 NO_XNET_CONNECTI om:wmp% 14
8 1 ’\/\/\/IS 0 1 0. 725V 202, %OOP(F)
1%
2 Ve VI D<1 211
e s m-CPUL VOCSA > 1 1 0. 675V ]
1R7154 1R7152 2 7 15 prmy-CPU] VCCSA VI D<0> L,
1 c7106'R7L54 'R7152 |1 c7105 it ['R7142
L ToPF 24, 45,64K _L_ TOPF S b 1K _
> 53«%‘" %;E'\gv %;E'\gv > 53«%‘" 1R7149 °"1§¥v OCP = R7141 x 8.5uA / R7140
2 4}1;309K (VCCSASO QCSET) 2402 OCP = 8.5A
yé;ﬁ\év ( S0_vo) NO_XNET_CONNECTI ON=TRUE
z XWZ100
VC(N:SASO AGND 1542
) ~6 nm
VR W BrES 2 1
PLACE NEAR=U7100 3 1nm
_—
SYNG. VAGT ER=NVAGTER o] A
e
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|
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PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
138S0812 2 CAP CER 1UF 10% 35V X6S 0402 MJURATA C7241, C7281 CRI TI CAL
s =PPVI N S5_P5VP3V3 s o =PP5V S4 REG
CRI TI CAL CRITICAL | CRI Tl CAL oM T_TABLE] i N CRITICAL | CRITICAL [CRITI CAL oM T_TABLE
C72431|, C72401 . C7242%, [1C7241|1C7270 e C72841|, C7280 C7282 1C7281 |1 C7283
esitgh% silﬁjﬁef’: Gsitghol%:— — L, 0UF pd OLUF C72001 VOUT = 5V esilg'ﬁ%’:_ — I, 0UF o DOLUF
B 1 - 100MA MAX OUTPUT %%
2 2 2 2 — 2 2 2
oSE ol SMT ARl | oE Sy %}0@ stT }O%I 20> | GRITI CAL P o, R < BN R W= BN, SM %@‘“R %@'
603-1
I 1 P5VP3V3_VREG3 - %‘%F
2 X =
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
. A
12A MAX OUTPUT 1 15250688 Ve WEET R7200 1/2§/F\°//\‘7 E g e % BT T gf@m 15250754 10. 5A MAX OUTPUT
F - 600 K e I T T woigs ¢ > ¢ ¢k | o - 600 ke
CRI TI cAL OUH- 21A— O 006OHM 570 pm— ggo;‘up 25/'1:2 - 6 _|SKI PSEL1 CRI TI CAL o 376S0958 1. OUH 22A
1 3 |rcre7dl Rt s 2es W en| [ B R7244! P5VP3V3 SKIBSHL 19 lo pseie 1) S o el | 224
FR°| 0 d010F 1 MR Sonex6 o1 o 14 locseL EN12 | {=PSVSS EN  ame Qr260
5 éogoé" an éggg > T 19 3 P5VS4 TG g‘} C';N FDNS366025
- B PONERS
|°'F‘?Ec::/§$_tf M CR?41QIZCCEAHIT’_ PRV > i|SW = MBS T W i o — el o 3 vesTel 26— AS VEST b CRI TI CAL
—\ - 7 TGR 4 RVI — RVI 7
C72521 C72501 D OTETRE. — : ] M N-KENE W BTHEG: § My e nooerce ooV H L 1B 24 L L PGV3SS DRVH YRNANEY CE WBH:ES 5 W FHesE 1C7292
3soUF—L 10UF —— — CNECR : P5VS4_LL 32 lsw 2 swel2s | |P3V3S5_LL ’—33OUF
0/" gté%z § NO STUFF > M N REE _WBIES: § W 5w o ok D DT=TRUE = 16 oT=TRUE SW TCH NOOE=TRUE VN REE WEBHES S W |,<,_ NO STUFF g Tz
-Es 2 X5R- CERM ° Bg 5 . - : P5VS4_DRVL 30 [DRVL1 DRVL2| 27 P3V3S5_DRVL - — 6 ~ E CANT.
i 0 ° M RERER-WBFHES: § W o roee GDTIRE LoIne 2 SO TEE M NERER-W BFHES: 5 Wi 1 ° M
g CRECRT : P5VS4 CSP1 7 lesp1 cspz| 18 | | P3V3S5_cspp CRECk= . g
_L 7 C7218 P5VS4 CSN1 8 |csnt cshe| 17 P3V3S5_CSN2 C7288 p 7 L
5 : 2 0 |l| A 11 |vooe Rl 3 P3V3S5_RE D |LéF 3L i oz 5
gk i P5VS4 VEBL 9 Ivre1 vre2| 16 | | P3V3S5_VFB2 Iy 3y
I I : ) P5VS4_COMPL 10 |caws cavpa| 15 | | P3V3S5_CcovP2 10% gl g2
3 NE&255S . XTBabE™ « o y_=P5VS4_EN 4 len eno 21 | [=P3V3S5E EN e R712605f:‘>K1 XTBabE™ a3
5k 0. 665E R7247 « c_P5VSA_PGOOD 5 Jecoont peoope| 20 | | P3V3S5_PGOOD o b R7246 5 5
ﬁ‘ ﬁ‘ cég,\z\ﬁz . 1. 5K, G\D THRM_PAD ;1522 , 806 , Y ﬁ‘
z z 1% © 1) 1% [ z
16 N ) 6
2 R7256!  Meb¥ R7238 R7239" %5W R7216 2
XV 2200) O\ 221 [ 35018 129K 10K 5, 23K 1 X7 2600 [
ol Lo S - i = Hiew il e
1 A4 2 2 2 A4 2 2 2 1
P5VS4_CSP1 R XWr 200 P3V3S5_COMP2_R P3V3S5_CSP2 R
PLACE NEAR:U72010 28 1MV
Cr72371 2381 1C7239
150RF —— }ggg 4700PE L %EWF
R7221 %X;I' —F éggyzlr —F }ié'\" R7261*
10§Z{OK o (PSVP3V3 VREE2) (P5VP3V3_VREE2) 10? 05
\ 17 18W
2?1'%2 402,
D_5V3V3_AGND
M NERENR-W BFHES: 5 MM
VOLTAGE=0V
NC_MASTER=NMASTER SYNC DATE=MASTEH

TTILE
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REFERENCE DES CRI Tl CAL BOM OPTI ON

PART NUMBER qQry DESCRI PTI ON
CRI TI CAL D

138sS0812 2 CAP CER 1UF 10% 35V X6S 0402 MURATA C7332, C7335

DDR3 (1V5R1V35 S3) REGULATOR

=PPVI N S3 DDRREG

8

CRI TI CAL CRI TI CAL | T1 CAL ué;§§a§E ué;j%BéEi 7333
1 1 1 1 1 p—
. C1%36 . 91%31 J1Cr334 L ToUFT L T oUF 001 UF
3 3 BF T T e T
, =PPVIN SO_DDRREG LDO . T8lemra, [Bmra Tl Hys [ lye 2
: _ D2E- SM
_ CRI TI CAL PLACE NEAR-GT330 5 InPLACE NEAR-GZ330 5 lmm  PLACE NEAR=C7332 1 3mm
+ _=PP5V_S3_DDRREG A ,~7301i E_‘if
CRI Tl CAL 10% @)
C73001 X5f, BRI 2
- 2
7L o = (oo ey
’ o R7325 2 7 G CRI TI CAL
1 VBN M LRV BFHER 47w o G325 | a73 15250905 C
V51 N vBsT, DDRREG Vi TEST=TRUE {% 0 1/, DDRREG VBST 112 ||°_ EQAEDNSRggozs CRL_TI CeL
+ > DDRREG _FB U7300 14 DDRREG DRVH TFREWBHES &7 Ll I 0. 68U 182035 avoHM
27 » om—=DDRVIT_EN s 10483 rpggigre WA ODRREGLL o — 55 pruse | 7 LYY Y L2
s m>—=DDRREG _EN \DOQ VTTEEE Enaby 16 |ss S e 402 S POVBLO3T =PPDDR_S3_REG .
N brvL| 11 DDRREG DRVL  SiE fcoeTRe N ———
DORREG 1V8_YREF SRS CRITI CAL Paooo| 20 DDRREG PGOOD e, M NERERRW BFFES) £7Fin | CRI TI CAL vout = 1.5V
1 : vobeshs| o DDRREG VDDQSNS e |t C7340 15.5A max out put
C73151 ZRO7%1K5 REFI N VT2 = =PPVTT_S0_DDR LDO = 380UF 7346 (Qr335 1imt)
0.1UF L 4 DDRREG_MODE 19 |vope VTTSNS| L 2 30y ! f = 400 khz
0/fy =g ) &
X”"&% 3 16w DDRREG TRI P 15 TR p DORREG VITSNS L0 02— gl | 345 X 8‘;‘;"1?'— BT TGy — QoL
102 e ursco 6 1 | B 2rsco s s VITReF| 5 =PPVTT_S3_DDR BUF L = 560 CRI TI CAL| 2 S9% ceru
aonn e Vol CRI TI CAL CRI TI CAL FRERR-W BFEES: f7m 1 T; 2%, 3411, |+Cr345 0402
OM T_TABLE R PGND GO QD PAD” C7§060 oprer 3;:61 - BV ant 3300k — — gEJF 2 =
R7319: RrB318. 7316 T . = 18y ey 2| [z 88K cend [XYW7301
150K 100K L E N X5R- 2 ¢2Y% cERM CASE- B2- SML 0603 SM
y P LUF 'R7317 |'R731 s cH
1/15°v/\'} 16 — 18y 3 3 8 0503
A Ve {2 2 Ogg_z@m 200K 51. 1K PLACE_NEAR 7361 1 1mm PLACE_NEAR 7360 1 3 TpLACE_NEAR=C7340. 1: 1nm
4 9 9 ’ =
DDRREG P1V35 C PLACEIEAR 7300 8 smm PLACEIEAR Lra00 & am %;Ew W ;El\év C7350 C7360, C7361 close to menory
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
CRITI CAL ) B R
OM T_TABLE " A ,_ﬁND DNDRREG SGNI?m |
st [TREEE o B
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
_—
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___=PP5V_S0_CPUI WP — _ 8 62
R714‘601
PP5V | MVP_VCC FAMNE
- . 5%
VOLTAGESSV Mzgﬁ}é’ =PPVI N_SO_CPUl MVP ; ¢,
»=PPVCCl O SO_CPUI MVP. a0l . (2:72 (%2 . (2:724u(%3
1 — —4— 2,
2. 2UF - _§§°/ T2 1Y
BT FgB CERM X3 CERM
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 g 2 NO XNET CONNECTI ONSTRUE
B Note: val ue needs scrubbing
88 R7402 R7406
U7400 1 182K 1 2 _ _ s 6278
MAXl%lZ&QGT M L 1/%’%"\’0 XNET_CONNECTI ON=TRUE
o @om—CPUL MVP_AXG PWA2 13 | prvpvwe Tone| 1 | M\VP_T 4 Rzé?(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
9 Lxa1| 26 | MWP_PHASE1 o %72619'33 1
1 C7450 5 CPULIMVP_PGOOD |24 | poka oAl 28 CPUILMVP LGATEL  om e 1 2 | WP | SUM R
——47FF + @ CPUL WP_AXG P 12 | poks cspm| 42 CPULMVP_I SUMLP oD - —4 e
0%
z %“" os y—CPUL WP_VR_ON 47 |en csPaaveE] 41 CPUI MWVP_I SUM o é_sv’m
csna[ 43 CPUI WP_I SUMN - B0t
1 7 15 rmy—CPU_VI DSOUT 21 |voio A RO WS EBA <™
7 15 my—CPU_VI DSCLK 23 ok = " %OA{,%% R7410
7 13 my—CPU_VI DALERT_L 22 ALERT* cspa| 44 CPUI WWP_I SUNRP 1)[2 N
CPUL WP_NTC 39 S LIWE_BOOT2 o i
THERMA 26
CPUI WP_NTCG 40 DHaz| 32 — 62 [NO_TES['=TRUE 10% 1/%0w
THERVE Lxaz| 33 | MWP_PHASE2 o e i1
CPUL WP_SLEW 38 | sr pLA2| 31 CPU MP_LGATE2 e
CPUIL MVP_| NAXA 35 || maxa
mT CPUI_WP_| NAXB 36 || maxe CPUI WP_I SUMRP
1R7468 1R7466 1
R7464 'R7462 'R7460
FAD 76K NOSTUFF 196K 301K 8 | csPeave
e g§5°w o .3
2020 61 561 CPULMVE | SUVBLP_rmy -
B a
1 1 AGND % g %g 6
CRI TI CAL CRI Tl CAL — o
R7469 R7467 R7465 R7463 R7461 wlol ~f ~ @ o
R R4 LA Q 2| 8 CPUL WP_| SUMGN e
100KOHM 100KOHM 7 I 17
0402 0402 20w 20w 20w
2 2 2201 2201 2201
G\D I MYP SCND .~
PLACE_NEAR=Q7510. 1: 1nm NEO(W DTH= '.bz nnTrTw
PLACE_NEAR=Q7550. 1: 1mm VeTAESY) 1 C7440 |NO XNET_CONNECTI ON=TRUE %gg—,? NO_XNET_CQNNECT! ONSTRUE
gwop- 12 1C7412
2 XPR. CER R7440 /OOPF
i CPU AXG SENSE_R 1 AR0 ENSE_N oy
| WP | AVEP ok o Sy RT442 T R7413
“ TEST=T o _CPU MVP_F 1R CPUI WP FBY, R 1 2 VCCSENSE_P (s 72
2 a4l £ M%Q e
NO_XNET_CONNECTI om:muggg 5 R7f](_)41 ok w
(PU VOQSENSE R 1 VV\/J‘LmNS—-I\I_@E E ‘R 1 C7422 No XNET_CONNECTI ON=TRUE
NO STUFF| NO STUFR/ 8w
1C7442 |1C7443
—— 1900P %800/00':’ NO_XNET_CONNECTI ON=TRUE
NO_XNET_CONNECTI ON=! ‘Ff 2 % ‘Ff 13 72
201 261
PLACE HOLDER PLACE HOLDER

SYNC DATE=MASTER
—

Ismc VASTER=MASTER

CPU | M\WP7 & AXG VCor e Regul at or
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®
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7

3

=PPVI N_S0_ CPUL MVP

TN RV BTRED 2 Wi

CPUI WP_I SUMGN

THE_| NEFORMATI ON
| ETARY

PROPR| PROPERTY OF APPI
1000, L pPF R POBLOSOR AGREES TO THE, FOLLOW NG
X7R. %\Vl/) 2 2 g | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
" 0501 20T Il NOT TO REPRODUCE OR COPY I T

52 61 (0T}

IV ALL RI GHTS RESERVED

CONTAI NED HERE| N I'sS THE

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

wnr CPUL MP_BOOTL_RC TV T_TABLE O T_TABLEY s o o e v oo
T N NERE_VF BTRED, 25,40 CRI Tl CAL CRITICAL| CRITI QM T TABLE I TICAL R T1 CAL
PHASE 1 o : c7513 1C7515 |1 C7516 [1C7517 |1C7518 [1C751 c7510 c7512
0/ ::gi{]UF - g o] UF 3é)WUF 33{901UF:: ig.g)01UF § 0/ § 0/
R7511' A 23t 2 3ok 2 > S > 8 7 7
9 1C7511 e S B o o Bl B S Ll M KX T o) BRE I o
3 T
Miibgv ?BQ%ZUF srestoto 1=_Qr510 1 PEACE AR T ot B NEAR=C7517. 1: 3mm )
2 — | RF6802SDTRPBF =
o %Pkﬂ WEW%%?%W — So5M 2 '.f} D1 RECTFET SA CRITI CAL PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
4 CRI TI CAL (570%(}7% 13850812 4 CAP CER 1UF 10% 35V X6S 0402 MIRATA 7517, C7527, C7557, C75¢5 ORI TI CAL
L75 0 T
o @% 5 R ° 0. 36UH- 20% 36A- 0. 00108CHM
HRECRWBHES 3 W e e me ; rwn » PPVCORE_SO_CPU_PHI1 ooz , =PPVCORE SO_CPU_REG, ..
o CPU MVP_PHASE1 . VEY=E 3
(D N LTNE WDTHEG. 6 W Dor=Tee NaC oot PR 2 ' CPU WP_I SNS1_N
M N_NECK_W DTH=0.2 MVl SWTCH NODE=TRUE T T 15251538 CPUWP TSRSL P82
—|Nfoof~ @ 43 61 78
* DT M W7 B0 5 W B e SN e \S=Hesy |y
M N_REGK W DTH-0. 2 M e NDETRE Qr515 R7599 R7213 R7514
P 163|4Rgc1T§|55r§?<:F NO_XNET_CONNECTI ON=TRUE 2@?\7 1/ 25 gé"zow N X eeN=CTONG RO
s 37651011 201, 201, 2201
O XNET_CONNECTI ON=TRUE CPUI MVP_I SUMN ame =
m|w| o PLACE_NEAR=U7400. 43: 1nm
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; % ’ NO STUFF | ST
6. 04K 5% Dl6 D[3 10K =
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7 5@y DP_INT AUX C P 9028 1|2 e DP_INT _AUX P X
0. 1UF | I 2% A1 79677 DP_I NT_AUX_N 1213
7 5@y DP_ILNT_AUX C N C9029 1|2 1315
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PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON .. _PP3V3_SW TBTBPWR
138sS0811 1 CAP CER 4 7UF 10% 25V X5R 0603 MURATA C9615 CRI TI CAL
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—I'é(g’CERM é CD3210A0RGP | X6 hi R X5R |2 SR s [y DP_TBTPB M C Ne1>  ~g§33 1 . DP_TBTPB_M__N<1> 10 |pp. oPMLOH_19 DP_B LSX M_P<1> .
16 |rsvD RrevD 15 0. 22UF ESE 8, 8Y » mmTBI_B_LSTX 14 | s1x pPmo | 20 DP_B LSX M._N<1> 47 _—
v TBT LSX A R2P/P2R (PIN)
=TBTBPWRSWEN | 5|ey |set_vapd 8| s TBTBPWRSW | SET_V3P3 i A TBT_B_LSRX UNBUE L3 IR
wmm TBT B HV EN RC| 1ilwen  1sersq10 | TBTBPWRSW I SET_SO 249860 » BT B _DP PVWRDN & Jop_PD
o o [y =TBT_SO_EN 17]so |seT s49 | - TBTBPWRSW | SET_S3 SoTgeL 5 % m—DP_TBTPB _HPD 12 JHpoour HpoL 17 TBT_B HPD o
TBTHV: P15V TBTHV: P15V Ve D _THVPAD
—20 bRy R9610' ['R9611  |'R9612 Cam PSRy i RO626) o] = R2e
EEEEERE 12V see 22.°6K 22.6K 36. 5K =8 1 1 % ST 59
S bel ow U oal % 0w 1% 0w C9660 1/ 200 gé‘éow
M0 1, L6 == QutUF o T 2,
D
TBTBPWRSW | SET S3 R <RV3P3> 2 oggi‘f”"' 2
, TBTBPVRSW | SET_SO R l
TBTHV: P15V TBTHV: P15V = C
RO613'| |'R9614 =
22.6K 27.6K EA RN A
1/ 2 %ow Shal Souih g
205, ],%1 L9600 Thunder bolt Connector B
For 12V syst ems: <RHVS3> <RHVS0> I'LIM = 40000 / RISET FERR- 120- OHW+ 3A
Lo 2 __PP3V3RHV_SW TBTBPWR
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON = 0603 R : (0°]
C9600 1 =" R9601 01U
118380145 2 RES, MIL FI LM 1/ 16W 17. 8K, 1, 0201, SMD, LF R9610, R9613 TBTHV: P12V 01 | 12 7
&Lﬁ—— TBTBCONN 20 _RC 1 2 - GER
11850145 2 RES, MIL FI LM 1/ 16W 17. 8K, 1, 0201, SMD, LF R9611, RO614 TBTHV: P12V XTR- =R 2 £
Noni nal Mn Max 1 C9601 VOLTA -ISV 1/ 1W
IWSO/SI 1120nA 1000rA 1T70MA (12Wrh il ) = ==, 01UF B e e a0 o e
e 2 gt cero 0100 70772 —
674 B 4 S o e o oir ——— Mm TBT B R2D C P<0> 5
7635 7 TBT_B_D2R P<0> . TBT_B D2R _C P<0> - - T bl - $E¥ g gg Ezgz Cg%%fufl SR 0201 TTRT B ROD G N<O> P
77 TBT_B D2R N<0> _ (9675 AW X5k 20T 2 ; TBT B D2R C N<O> < pal L A h - -t | B
@W - - CRI TI EAL o o TBTBOONN 7 C 0. 22UF >
o 1 - - : a0 v ne
20 vas e R9694'| |'R9695 7 Nea00. ) ; a0 o e
1K 1K 'R9G71
1/ 2 20W MDP- D1 470K
% A2 F-RT-TH GNDO Al o
201, 5201 O HPD o 2150w
2410 conFlar  M_LANEOP o L A3 - 1
“"R8678 470K1 2 | ﬁg O COWlG M_LANEON g 2? 2
C9678 1|2 o 15 O a2 GNDL o >
76 3 DP_TBTPB pP<3> o 22UF I—znw—ﬂv\ . DP_TBTPB_M__P<3> 58y -— - A0 [ 5 v Langsp ML_LANELP & | A9 - & DP_B LSX_M_P<1> 1+
7 3y DP_TBTPB M. C N<3> XoR 0201 s DP_TBTPB_M__N<3> — - A2 | O T aNESN ML_LANEIN G [ ALL - DP_B LSX M._N<1> 54 B
0. 22UF 0T 537 T Unused RI679 470K 1, pp 2 \ A% 1o s aNDS | AL3 .
v 1,20 | ALS | 5 AUx cHP  M_LANE2P o [ ALS
AS AL8 | 5 AUX CHN  ML_LANE2N o [ AL7
A20 o DPJ;\/\R RETURN Al9
= Pm‘r A G\D Va D TRUE
. . CRI TI CAL SHIELD PI NS ) (Both Cs)
SIGNAL MCDEL TBTPIN L CEG?Z
20W T
oM 5. dhddddd —=5550F| gy IBI B ReD C P<1> (s
9676 173 aovaomme 2| |2%G0van me D9698 A7 k FEEL94PY - @ =7 1BT B ROD P<i> C9673 113 TBT_B R2D_C N<1> 75 10
o an TBT B D2R P<i> o % TBT B D2R C P<i> .—mﬁ >|—rsn:7—n 7 TBT B D2R1L AUXDIC P | Y, o e =7 TBT B R2D N<i> 0 290F g
76 33 7 TBT B D2R N<1> 09677 TBT B D2R C N<1> D9699 A K .+ TBT B D2R1 AUXDDC N - | N B
RV X5R-201 ao Ya o' TRE = 1)
@ voo e CRITI CAL A |
L9698
650NH- 5% 0. 430MA- 0. 520HM
7610 _DP_B_AUXCH DDC P 2 1 eovaome .
1670 _DP_B_AUXCH DDC N . 0603 -
9698 1 1 C9699 CRUTI AL 470k R's for ESD protection
30PE L P L9699 on AC coupl ed si gnal s
T S 650NH- 5% 0. 430MA- 0. 520HM =
oG- cfEm 2 2 £46; cerm 2 (YY1
0603 ovE
» _TBT_B_HPD . A
» _TBT B CONFIGL RC 0P Source mist pul |
1 P
TBT_B_CONFI &_RC %;.9(?10?: down HPD input wi th Thunder bolt Connector B
% ’ SR 8% %’2 greater than or equal D=7y AN
: o a) <Preli >
R9652!| |'RI651 g9e94:| |1 9695 ['RI641 o e oo (o 10 d} Appl e I nc. AILLES R
y zﬁ;@ %ow 330PF —— —— 330PF ;ZZ%OW = Sink D range L <no_LABEL>
R BV 2 2 18% cerm Hah 20 s ov NOTI CE OF PROPRI ETARY PROPERTY:
201, 2201 o1 05651 2201
Low o 0 8v THE | NFORMATI ON CONTAI NED }-EREI N IS THE
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THE POSESSOR AGREES TO THE FCLLON NG
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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

Ssore- He PPBUS SW LCDBKLT PWR .,
3 ANE?372(\)/_0467 o [N WEIES 3sHERE 1S A SENSE RESI STOR BETWEEN
—PPBUS SO LCDBKLT! PPBUS ) . PPBUS_SW LCDBKLT_PWR NEED VALUE CHANGES FOR 55V AND 96 LEDS !!! 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*
PLACE NEAR WO701 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
53 | §4
Sl 7308DN
FET_CNTL 4 PVWRPK- 1212- 8
B S T RO709!
1 59. %}é%
123 16W
o 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 |fLTER D outil 12 BKL_ | SEN1 | 1% — - 30 hm
2 M ERESRWBHES: 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
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 ERECKE 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 it
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
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CPU Signal Constraints CPU Net Properties
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
* — — — _ - -
CPU_50S =50_OHM SE| =50_OHM SE =50_OHM _SE =50_OHM _SE =STANDARD =STANDARD R g e DM S2N P<3: 0> o
CPU_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD O—DM_s2n PCl E_85D PCLE DM _S2N N<3: 0> 710 18
CPU_27P4S « 127P4_OHM SE =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE 0. 1MV 0. 1MV CO—DM_hes BALE 850 BALE DM _N2S_P<3: 0> 71018
. = - - = DM s PCl E_85D PClE DM _N2S N<3: 0> 71018
NOTE: 7 nmil gap is for VCCSense pair, which Intel says to route with 7 nil spacing w thout specifying a target inpedance. CO—EDL_DATA PCIE 85D PCIE EDI _DATA P<7: 0> 710 18
CO—EDL_DATA PCl E_85D PClE FDI _DATA N<7: 0> 71018
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT [O—EDL_EswC CPU 50S CPU AGTI EDI _ESYNC<1. . 0> 10 18
CPU_AGTL * =STANDARD B CPU_AGTL ToP, BOTTOM =2x_DI ELECTRI C B CO—ERLLSie CBLLS0S CBLLAGTL EDL_LSYNC<1. . 0= 1010 D
CO—EDRL_INT CPU 50S CPU_AGITL FDI | NT 1018
CPU_8M L * 8 ML ? CPU_VI D * 0.457 MM ? oM _aKioom K PCOE 90D| QK PAE DM _CLK100M CPU P 71117
PU_cavP " —4x_Dl ELECTRI C > CPU_VREF " 2 ML > O—DM_aK100M K PCOE 90D| QK PAE DM _CLK100M CPU N 717
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. O CRUEDP cove CPU 27PAS CPU_COVP CPU EDP COWP 10
SOURCE: | VB PLATFORM DG , Tabl es 205. 207 CO—CRUPEG cove CPY 27PAS CPU_COVP CPU_PEG_COWVP 10
>—BU GG CPU 50S cPy I TP CPU CFG<17..0> 10 24
POl - Expr ess 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
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 O—XDE_aK PCH K PCOE 90D| QK PAE | TPXDP_ClL K100M P 17 24 )
PCI E_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 CO—XDe QK PCH CLK_PQE 90D QK POE L TEXDR_CLKI0OM N e
o - = - = O—DBLL_REE O KI20M K PCOE 90D| QK PAE DPLL REF CLK P o7
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 O—DBLL_REE O KI20M CK PCIE 90D | QK POE DPLL REF CLK N 17
XDP_TDI CPU 50S cPy I TP XDP_CPU_TDI 11 24
g XDP_TDO CPU 50S cPy I TP XDP_CPU_TDO 11 24
X IMs CPU 50S cPy I TP XDP_CPU_TMS 11 24
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT O—XE_IX CPU_50S CcPy_| TP ég gg $%T - 11 24
N - >_TRST_| CPU_50S CPU I TP 11 24
PaE SOX DEECTRC ’ O—XDE_EPM CPU 50S cPy I TP XDP_BPM L<3. . 0> 1124
CLK PCIE - =5X DI ELECTRI C ? CO—XDE_BPM L CPU 50S cPy I TP XDP_BPM L<7..4> 11 24
— 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 cPy I TP XDP_CPU PREQ L 1124 C
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 61
[CO—XDP_CPU PURED 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
o CPU_50S cPUMID CPU VI DALERT L 1361 _—
= 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 VOCSENSE | CPU VCCI OSENSE_P 13 63
[ CEUL VCCSENSE CPU_27P4S CPU VOCSENSE | CPU VCCI OSENSE_N 13 63
[ CEUL VCCSENSE CPU_27P4S CPU VOCSENSE | CPU _AXG SENSE P 13 61
[CO—CPLLVCCSENSE CPU_27P4S CPU VOCSENSE | CPU AXG SENSE N 13 61
CPU_VCCSEN CPU 27PAS cpy veeseNsE | CPU VCC VAL SENSE_P 10
CPU_27P4S CPU VOCSENSE | CPU VCC VAL SENSE_N 10
CPU_VCCSEN CPU_27P4S cPU_VCCSENSE | CPU AXG VAL SENSE_P 0
CPU_VOCSEN CPU 27P4S cpy veeseNSE | CPU AXG VALSENSE N 5
O —CPUL VOCSASENSE CcPU 508 CPU_AGTI CPU_VCCSASENSE 13 88 B
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
_—
e — A
T ——
CPU Constraints
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Menory Bus Constraints

DDR3 (Menory Down) :
DQ signals should be matched within 0.508nm of associated DQS pair

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
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
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
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

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

CLK intra-pair

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

SOURCE: Chief River

spacing is 4x dielectric, CLK is 5x
fromdie pad to first DRAM device is 139. 7nm nax,

SFF Platform DG Rev 0.7 (#460452), Se

mat chi ng requirenent.

ir matching should be within 0.508mMm

dielectric.

ction 2.6.3

to |last DRAM device is 194.31nrm nmax.

Menory Net Properties
NET TVPE

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 BYTE4 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>
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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 .
= 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 SSDRHDD 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
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
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 &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
LPC 50 . =50 OHM SE =50 OHM SE =50 OHM SE =50 CHM SE =STANDARD =STANDARD
CLK LPC 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
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 CHM 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 CHM 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
ED—BCH 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>

7 33
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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
O IBIPA M > 85D spayport | DP_TBTPA ML_N<3. . 1: 2> 60
DP_A LSX M._P<1>
. ) oD Lsx M >_85D SPI AYPORT 60
Thunder bol t/ DP Connector Signal Constraints DB LSX M . gsD LAY 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 TRTDP78§D reTDP TBT A D2R C P<1> 6o
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> 7 60
> 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 LI NE- TO LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT CO-—IBLA 2RO TBIDP 85D TBIDP TBT_A D2R P<0> 7 33 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 &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
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
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 AL))(G" 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 ]
TRT_A_ROD ltETDP_85D lreTDP 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 spiayporr | DP B LSX M._P<1> 70
OB lsx M > 85D spiayporr | DP B LSX M. N<1> 70
OO IBL_A R0 [TBTDP 85D ITBTDP TBT_B D2R C P<0> 770 Only used on dual -port hosts.
OO—IBLA R0 ITBTDP 85D [TBTDP TBT B D2R _C N<0O> 270
=»>—IBL A 2RI [TBTDP_85D ITBTDP TBT B D2R C P<1> -
: =T TBT_A 2RI [TBTDP_85D [TBTDP TBT B D2R C N<1> 770
SMC SMBus Net Pr oper ties -—IELA R0 TBIDP_ 85D TBIDP 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 sal SMB_50S SMB SMBUS _SMC 2 S3_SCL 30 a2 =»——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 pispLayport | 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_Sal SMB_50S SMB = DP_85D DspiayperT | DP B AUXCH DDC N 0
[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 SVB SMBUS SMC 3 SDA ol
] 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 DsplayporT | DP TBTSRC ML C P<3.. 0>
— aHR CS ITOL_DIFFPATR CHGR CSI _P - [ DP_85D pisplAYPoRT | DP TBTSRC ML C N<3. . 0> ol " 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
- DP_85D pispLayport | DP.TBTSRC AUXCH C N
g AL, cior cso b . = -
O GH&R CS0 — CHGR CSO N 57 OO—IBLSPL_aK IBT_SPI_55S | TBT_SPI TBT_SPI _CLK 3
_SPI_| TBT_SPI_55S | TBT_SPI TBT_SPI _MOSI 3
TBT _SPI_M SO TBT _SPI_55S | TBT SPI TBT_SPI _M SO a3
O IBLSPL CS | TBT _SPI_55S | TBT SPI TBT SPI_CS L 33
%ﬂc VASTER=T29 _CR SYNC_DATE=08/ 31/ 2011
T " ——
Thunderbolt & SMC Constraints
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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_1TOL_55S| * =fl: 1_DI FFPAI|R =55_OHM SE =55_OHM SE =55_OHM SE =1:1_DI FFPAIR | =1:1_DI FFPAIR ELECTRI CAL_CONSTRAI NT_SET | mysica amw ELECTRI CAL_CONSTRAI NT_SET . amw |
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 D—SENSF?” EEPALR 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 "
[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 SFT LAYER | LINETOLING SPAGNG] WEIGHT - > SENSE_DI EEPAILR THERM 1TOL 555 THERM TBT_THERMD P P C>—Us_BT USB_85D USB USB_BT_WAKE P w
SENSE * =2: 1_SPACI NG ? NET_SPACING_TYPEL | NET_SPACI NG_TYP! AREA_TYPE | SPACI NG RULE SET [=D>—SENSE_DI EEPAIR THERM 1TO1_559 THERM TBT_THERVD 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
PKI 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 G\D * GND_P2MM [O—SENSE_DI EEPAIR SENSE_1TO1 559 SENSE I SNS 1V35 S3 MEM P s 22D O EEPALR 1ol CPUI WP | 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 [-—SENSE — — 43 62
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
G\D MVEM CLK * GND_P2MM — — [CO—SENSE DI EEPAIR SENSE_1TQ1_559 SENSE I SNS 3V3_S0_SSD R N a3 e SENSE 1T CPU WP |1 SUMG 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_1TQ1_559 SENSE I SNS_LCDBKLT_N [CD—SENSE DI EEPALR ENSE_1TOL_ a
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_P2MM — NSE_DI FEPAI R SENSE_1TO1_559 SENSE I SNS TBT N a0 OLEEPALR SENSE_1TOH CPUI WP | SNS P -
[O—SENSE_DI EEPAIR SENSE_1TO1_559 SENSE I SNS 1V35_S3_MEM R P 4 [-—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
ALLOW ROUTE [CO—SENSE_DIEFPAIR SENSE_1TOl 559 SENSE VCCSASO Cs P 5o 80 D —SENSE = — CPUWP TSNaT N 43 61 62
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 @_SENSFﬁDI EEPAI R QF'\BF71 Tm7 43 62
OV LAVER? [CO—SENSE_DI EEPAI R SENSE_1TOl_559 SENSE VCCSASO _CS N 58 80 NSE DI EEPALR SENSE_1TOH CPU WP | SNS2 P
MEM_40S * 0.09 MM 100 M L 2D = == a3 e 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 d/Eml DE OVERRI DE OVERRI DE OVERRI DE 22D N DI FEPALR QFW—" Tm— O:’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
e r = AUDI O DI FEPAI R AUDI ODI EE AUD LOL R P 51 53
VEM 85D « 0.09 MM 100 ML Dt _a K HDM_90D HDM HDM |G CLK C N o = 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
USB3_85D TOP 0.1 MV 500 ML [ —AUDLQ DI FEPALR AUDI ODI EE AUD M C I NL_N —
- . [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 QDI 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
AUDI Q DI FEPAIR AUDL 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 MC 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 EEPALR AUDI ODI EE SPKRCONN R OUT N 75355 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 HE 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 e
. - - SB_POWER PP1V5_S3RS0_CPUDDR s
CLK_PCI E_90D BGA 100_DI FF_BGA J_ GND GN\D
Memory Constraint Rel axations SYNC VASTER=J5 MG SYNC_DATE=077 25/ 2011
o —
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 &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 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>
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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 .
i DP_TBT AUXCH DP_85D D 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 MV 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> °
_ -_| =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
. * — — — zo—SBal - JSB3_ ISB: 7 36 THE_| NEORMATI ON_CONTAI NED HEREI N | 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
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 79 O: 80
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LCD Backl i ght Current Sense (I1BLC) 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 AR 17 w s =PP3V3_SO_I SNS SMC AD: 13 w s _=PP3V3_SO_| SNS
160500 o0
o — 0/ o) — 0/
=PPB! W BKI
¢ LS S ub200 LOADI SNS: YES RD209 ub210 LOADI SNS: YES RD219
NC 1SNS LeoBriTN sl % ourle |1 sns LepekiT 1our 14 53K sve LcoekiT I SENSE g «0 75 58 VCCSASO CS N shn "N orle lisns crusatour 1% P3% sve cpu sa 1 sense o
XWD200 1% - L%
o A
; NC I SNS LCDBKLTP 4| ne rer| 1 YW 11 cD209 » % [y VCCSASO_CS_P 4l ReFl1 Y |1 CD219
PLACE NEAR=U4900 G 5MM —— SO%%ZUF PLACE NEAR=U4900 GI 5M —— g‘joé%zup
G\D LOADI SNS: YES 2 & G\D LOADI SNS: YES 2 &
n PPB LCDBKLT. N 5361 K 5361
L SNS: YES PLACE NEAR=U4900 GL 5MV 3 g PLACE NEAR=U4900 GL 5MV
1 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, XWB020)
V across Rsense: 5.3 nV WWW.qubWX.COm V across Rsense: 5 mv
SMC AD: 22 w0 _=PP3V3 SO 1 SNS SMC AD: 15 w10 =PP3V3 SO | SNS
1 CDZU%O 1 CDZU%O
) Tl — T
" %;Pa\giWWA’\imF ub230 LOADI SNS: YES RD239 lIJD221(1) LOADI SNS: YES RD229
M&‘}XES%Y‘&\[}TWSS mm o s ncisnswawn sl AT le |1sns wan 1 ouT % 23K sMc x29 | SENSE o © o, _NCisns Lop PaNELN sl | T rls lisns Lep paneL 1 outi P3K L sve LoD PANEL | SENSE o a0
XVD2 30 A =g S LD PANEL L SEREE ooy
Avi NC | SNS WANP 4w rerl 1 V@W 11 cD239 o7 _NC ISNS LCD PANELP 4| ne REFLL 1/201W 1CD229
1 PLACE NEAR=U4900 B8 5M1 20°§IZUF PLACE NEAR=U4900 B2 5MM _ ggoé%ZUF
» o PP3V3_WAN R 20 LOADI SNS: YES 2 JoR! @D LOADI SNS: YES 2 Gep?
LOADI SNS: YES LOADI SNS: YES
PLACE NEAR=U4900 B8 5MM PLACE NEAR=U4900 B2 5MM
1 LOADI SNS: YES at LOADI SNS: YES
= G\D_SMC_AVSS . p 3 G\D_SMC_AVSS 29 40 43 44 50
Thunderbolt TBT Current/ Vol tage Sense (| HSP/ VHSP) CPU SA Vol t age Sense (VC20)
Gai n: 1000x. EDP: 2.8 A Gain: 1x
Rsense: 0.001 (RD240) SMC ADC. 14 .
V across Rsense: 2.8 nV PLACE_NEAR=XWD240. 2: 10MM AT eyt e ™ PLACE_NEAR=UA900. B1: SMM
SMC AD. 23 TBTI SNS: NO £ RD269
XWD240 RD248 «« _=PPVCCSA SO_REG 1532 CPUVCCSA IN 1K RR% . SMC CPU SA VSENSE o s
1 2 P1VO5TBT_I N 1 2 | VSNS TBT_I VOUT 1796w PLACE_NEAR=L1900. B1: MM
PLACE_NEAR=RD240. 1: 10 MM 18w 1 . 20 2UF
o
T, 6.3V
w155 _=PP3V3_S0O_I SNS . 2 %55,
1 CD240 G\D_SMC_AVSS 29 40 43 44 80
N -0, 1UF _
T 5 g\n PLACEiNEAR=X\/\-D240. 2:10Mv
w0 qon =PP1V05_SO_P1VOSTBTREG D240 O SNS: YES TBRS;SA;ES RD2AS
RD240 3 | SNS_TBT N shv NS or s ISNS TBT 1OUT 1,9, 2 % A3 o SMC_TBT | SENSE gy o
' 4l rer| 1 g v 1 onpag
-4
. PLACE NEAR=U4900 A8 5]'\;1\4 pu— 20°Q,2UF
G\D 2 %8 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 (VBLC)
Gain: 0.04434
XW250
ner s PPVOUT SO _LCDBKLT 1 G714 2 VOUT SO _LCDBKLT XW
1RD256
1M
ey
LOADI SNS: YES | ,4062
59
VOUT SO_LCDBKLT DIVIK 23k . SMC LCDBKLT VSENSE
¢VOUT SO LCORKLT DIVIANA, 2o SMC LCDBKLT VSENSE fory o [ - -
y Ty TE—— SN DATE07 13/ 201
1/3/8w — =
'RD257 ;| Ch2s9 Power Sensors: Extended
49- 4K pLACE NEAR=WA900 A8 MM — 3G 2UF A SR s wa: |
46w LOADI SNS: YES 2 GepV > ol
LOADI SNS: YES | 462" 0201 Appl e Inc. RS AL
PLACE NEAREU4900 A8 5MM Q <no_LABEL>
LOADI SNS: YES . =
= G\D SMC_AVSS o ko 53 s 00 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
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
NOT TO REVI OR PUBLISH I T IN WHOLE OR PART
'V AL R GITS RESERVED 80 OF 80






