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1 MASTER 56 07/ 29/ 2011
1 Tabl e of Contents VASTER 46 Fan Connectors 15 me

2 . 02/ 15/ 2011 57 12/ 08/ 2011
2 Syst em Bl ock Di agram whsTER 47 KEYBOARD/ TRACKPAD (1 OF 2) D2 M.B KEPLER

3 . 06/ 30/ 2009 58 12/ 08/ 2011
3 Power Bl ock Di agram K17 rer 48 KEYBOARD/ TRACKPAD (2 OF 2) 2 MB KEPLER

g L. MASTER 59 07/ 29/ 2011
4 Revi si on History whsTER 49 Dl Gl TAL ACCELEROMETER & GYRO 35 MB

5 R _ MASTER 61 01/ 20/ 2012
5 BOM Confi guration whsTER 50 SPIROM 13 M

6 . . MASTER 62 06/ 06/ 2012
6 BOM Confi guration whsTER 51 AUDI O CODEC/ REGULATOR b1 AUDI O

7 . MASTER 63 06/ 06/ 2012
7 Functional / |CT Test whsTER 52 AUDI O HEADPHONE FI LTER b1 AUDI O

8 . MASTER 66 06/ 06/ 2012
8 Povwer Aliases \hsTER 53 AUDI O SPEAKER AMP b1 A O

9 . . 01/ 27/ 2012 67 06/ 06/ 2012
9 Signal Aliases D1 M8 TEST 54 AUDI O JACK b1 A O

10 07/ 14/ 2011 68 06/ 06/ 2012
10 CPU DM / PEG FDI / RSVD 330 M8 55 AUDI O JACK TRANSLATORS b1 ADIO

11 07/ 14/ 2011 69 MASTER
11 CPU CLOCK/ M SC/ JTAG 130 M8 56 DC-In & Battery Connectors \nsTER

12 07/ 14/ 2011 70 MASTER
12 CPU DDR3_| NTERFACES 130 M8 57 PBus Supply & Battery Charger \nsTER

13 07/ 14/ 2011 71 MASTER
13 CPU POWER 130 M8 58 Syst em Agent Suppl y \nsTER

14 07/ 14/ 2011 72 MASTER
14 CPU_ GROUNDS 130 M8 59 5V / 3.3V Power Supply \nsTER

16 MASTER 73 MASTER
15 CPU DECOUPLI NG- | \nsTER 60 1.5V DDR3 Supply \nsTER

17 MASTER 74 MASTER
16 CPU DECOUPLI NG 1 | \nsTER 61 CPU | MP7 & AXG VCor e Regul at or \nsTER

18 09/ 15/ 2011 75 MASTER
17 PCH SATA/ PCl e/ CLK/ LPC/ SPI 13 MB 62 CPU | MP7 & AXG VCore Qut put \nsTER

19 . 09/ 15/ 2011 76 MASTER
18 PCH DM / FDI / PM Gr aphi cs 313 M 63 CPUVCCI O (1. 05V) Power Supply wnsTER

20 09/ 15/ 2011 77 . MASTER
19 PCH PCl / USB/ TP/ RSVD 13 MB 64 M sc_Power Supplies \nsTER

21 09/ 15/ 2011 78 MASTER
20 PCH GPI O M SC/ NCTF 313 M 65 Power FETs whsTER

22 09/ 15/ 2011 79 MASTER
21 PCH POAER 13 MB 66 Power Control 1/ ENABLE \nsTER

23 09/ 15/ 2011 90 . 07/ 11/ 2012
22 PCH GROUNDS 13 MB 67 eDP Di spl ay Connect or b1 senscrs

24 09/ 15/ 2011 92 MASTER
23 PCH DECOUPLI NG 13 MB 68 DDC Cr ossbar \nsTER

25 07/ 14/ 2011 94 11/14/2011
24 CPU & PCH XDP 130 M8 69 Thunder bol t Connector A 15 M8 KEPLER

26 . MASTER 96 11/14/2011
25 Chi pset Support whsTER 70 Thunder bol t Connector B 15 MB KEPLER

27 08/ 17/ 2011 97 . . 09/ 21/ 2011
26 USB HUB & MUX 35 AD 71 LCD Backlight Driver (LP8545) 35 MB KEPLER

28 07/ 29/ 2011 100 . 09/ 13/ 2011
27 CPU Menpry S3 Support 15 e 72 CPU Constraints 15 e

29 07/ 14/ 2011 101 . 09/ 13/ 2011
28 DDR3 SDRAM Bank A (Rank 0) 35 MB 73 Menory Constraints 35 MB

31 07/ 14/ 2011 102 . 09/ 21/ 2011
29 DDR3 SDRAM Bank B (Rank 0) 35 MB 74 PCH Constraints 1 35 MB KEPLER

33 N _ MASTER 103 N 07/ 29/ 2011
30 DDR3 Ter nmi nati on VASTER 75 PCH Constraints 2 5 me

34 07/ 29/ 2011 105 . 08/ 31/ 2011
31 DDR3/ FRAVEBUF VREF MARG NI NG 35 MB 76 Thunder bol t Constraints 29 R

35 MASTER 106 . 07/ 29/ 2011
32 ALS/ CAVERA CONNECTOR wnsTER 77 SMC Constraints 35 MB

36 11714/ 2011 108 N L. N 07/ 29/ 2011
33 Thunderbolt Host (1 of 2) 35 MB KEPLER 78 Proj ect Specific Constraints 35 MB

37 11/14/ 2011 109 .. 07/ 29/ 2011
34 Thunderbol t Host (2 of 2) 5 MB KEPLER 79 PCB Rul e Definitions 35 MB

38 11/14/2011 132 07/ 11/ 2012
35 Thunder bol t Power Support 5 MB KEPLER 80 Power Sensors: Extended D1 sensors

44 MASTER
36 Rl O CONNECTORS wRSTER

45 MASTER
37 SSD/ HDD Connect or s MASTER

46 08/ 24/ 2011
38 USB 3. 0 CONNECTORS 15 A

49 02/ 20/ 2012
39 sSMC o1 senscrs

50 02/ 20/ 2012
40 SMC Suppor t D1 senscRs

51 02/ 20/ 2012
41 LPC+SPI Debug Connect or D1 SENSORS

52 R MASTER
42 SMBus Connecti ons MASTER

53 . 02/ 20/ 2012
43 Power Sensor: Load Side D1 sensoRs

54 N _ 02/ 20/ 2012
44 Power Sensor: High Side D1 sensors

55 02/ 20/ 2012
45 Thermal Sensors DL SENSORS
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D1 POVNER SYSTEM ARCHI TECTURE 6905 ]
NN o ENABLE
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T A m P5V_S3_EN sy SO FET
3 OV3SIEN  pass . o _ _ & gl SV_S0_
TPS51980 Q7800 { #il ]
u7201 SMC
P1V2S3_EN
u1800 = /_\r”'l PP3V3_S4_FET P5V_SO_EN
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8 I 7 I I 5 | 4 I 3 I 2 I 1
J5713 (KEY BOARD CONN) PONER RAI LS | CT Test POI nts S2 CAMERA PClE SI GNALS
Functi onal Test Points == 223\62254&,4 Te FUNC_TEST NC_PCI MVERA D2RP — PCE EXCARD 2R N,
O KBDL e O>—me PMSIP S3 1 710 27 56 30 66 CPU NO_TESTs -PEP VERA_ D2RN__ "= — PCIE EXCARD D2R P,
35650 (LEFT FAN CONN) Oo—=E “ [O—me PPOV75 SO DDRVTT & MONDCO VERA R2D CN TRE — pPCl E EXCARD R2D C N ,,
FUNG_TI o= W5 KBD2 “ NC TBT MERA R2D CP '"%E — PClE EXCARD R2D C P
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= e PP5V_S0 :| Bel Ban (== G ) ; (>—me PP1V05_SO . BT POl E RESETO @—%E-Eﬁ%
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= e EAN LT _TACH _ . >_me V6 KBD6 o NCHBT_PCl E_RESET2 L PCl E_ClL K100M — E_CLK100M EXCARD P, 4 1
>—_me W KBD7 P [>—me LED RETURN 2 e T_PCl E_RESET3_L = > PCLE_AP_ROD
5660 (RIGHT FAN CONN UL000 CriaRz. TPS [=_me IS KBD8 P > me LED RETURN 3 Term ~TRUNC TBT XTAL25CUT NO_TEST NC NO_TESTs > PClE_AP_R2D TRUE
= e FAN RT_ PWM ., 7= PCl E TBT_D2R P<0> [—_me IS KBDO p S-—me LED RETURN 4 e = NC PO E 5 D2RN PCI E_AP_D2R P RO
e FAN RT TACH .  7saso PCl E_TBT_D2R N<0> Tae VB _KBDIO p tme LED RETURN 5 R e — o e 1 e e PCI E_AP_D2R N TRUE
= e aD o 1m S@E DM__S2N P<0> S e e Kepil - = as LED RETURN 6 Jen TP _DP TBTSRC M. CP<3> NC DP TBTSRC M. CP<3> —pRcE= e to e 2P — = TRE
I :I’e' Fan DM _S2N _N<O> o—me W5 KBD12 a TRE GN\ND TP_DP_TBTSRC M._CN<3> T&JPE BASRIECR{5P TBTSRC M__CN<3> MLWFBEEWW” PCIE AP D2R PI P rROE
= B DM _CLKIOOM CPU P = e _Vi5_KBDI3 . L op M = T e PALE S RAD P BOLE AR DORPL N
13502 (ALS/ CAVERA CONN) : CLK100M CPU_N [=—me S _KBD14 g— ; _ PCI E_6_D2RN . PAE AP ROD PP 7
2 DA 7 50 42 77 1800 G TPS =_mme V6 KBDI5_CAP L —BASES PCIE_6_D2RP . m>—Ed k2D N e
T 7 == 5 KBDL6 NUM a P / O—IRE oo e NG POIE 6 ROD CN
o>_me PPSV ALSCAVERA F - 2 ot N2S P<0> = 17 i DP >—IRE —BASES PCI E D - p
34400 (Rlso ;:E ooiN) . m>—2M oS To- = Ve KBDIS '" e b TP_DP_TBTSRC & BN N A . $ F’g E j zRNOP PG £ CLKTOOM PO N ™
= DB e mASE=TRE NG e E 7 DoRP
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IRUE 8 20 — =
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- ) ——— — 66 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
— =PP3V3_SUS SMC a0 IV ALL RI GHTS RESERVED 8 OF 80
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CPU signal s
Frame Hol es — LVDS —
Bosses for liniting deflection 7T0940 wr wlﬁr?tDBABblél_‘uTRoE\AM =L | G BKL_PVWM 18 27 w&/zEEmWﬂENLt — =DDRVTT EN 27 60
SH0910 2PSP3 HbsR kGO BKLT EN — LVDS |G BKL_ON " .
2.80DL. 2| D- 2. 25H SM D1 Ot o N'ﬁggfbvt\fm%'@' — LVDS | G PANEL_ PWR T29 Signals Through PEG NC cpu THERNDN __ CPU_THERMD N 1o 78
1 2 =
ZT0960 a7 PCLE TBT D2R P<3..0> - =PEG 2R P<11..8> 4 THER THERMD P 1078
4PSR2PS- 3PSB eDP signal s == — a NO_TEST=TROE
SH0911 O s POLE TBT DR N<3..0> - =PEG D2R N<l1..8>
2.80D1. 21 D- 2. 25H SM D1 0e _DP INT_AUX C P — TP EDP AUX P, 507 PGl E TBT ReD G P<3..0> — =PEGR2D G P<ll..8> R o resT=ree B FSS o
:]:I:E_ESE= E - - | = pr— — ,
r = 0 m%%wwm 75 33 7";%‘ZEEB7:EEI R2D C N<3..0> — =PEG R2D C N<11..8> ,, D
— 2S||_ng1225H- Sw DL o DB TBQST_%EC P<3..0>_— TP EDP_TX P<3..0> 1 -
: 5 o DPINT M C N<3..0>_ TP EDP TX N<3..0> w0 SRR ENECH = ENET_LONPUR PCH = 20 =
TMARE_BASESTRUE = =7 SD PYR EN — ENET LOVPWR
TP FWPWR EN . FWPWR EN 2 NC PCl E_CLK100M SSDN — PCIE CLKI0OM SSD N B
SH0913 1 1 MARE_BASE=TROE . — “MRKE_BASESTRUE . —TRE ——  —  — —  — ——
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 FVW — PCIE CLKI0OM FW N B
SALD- DI- USB A E C —
SHLD- D1- MLB-T29 NC_PCIE ClLK100M FVe — PO E CLKIOOM FWP B
= NC_PEG D2RP<15 - 120 o "SbEG D2R P<15.. 125 w e N, | PO E BWIER N v
D1 THERVAL MODULE STANDOFF ( 860- 1439) WMRWNESTEST-ELE_ —PEG D2R N<15. . 12> 1 NC PO E EL\J/t\/DN%R;IE - PCI E_FW D2R P .
SH0920 SH0921 TMARE_BASE=TRUE NOQ TEST=TRUE— NC PCLE_FW RZD _CN PCIE FWR2D C N
STDOFF- 4. 50D2. 15H SM STDOFF- 4. 5002. 15H SM NCPEGReD CP<ls. 12> — =PEG R2D C P<15..12> . T VARE_BASE=TRUE "NO_TEST=TRUE- v
) NC PEG RoD ONI5. . 12> — =PEG R2D C Ne15..12> e R e RN R e FUERVRDCP v
CR SFF DG v1p0 Tabl e 3-56 mapping for HDM —WRKE_BASE=TRUE NO_TEST=TROE — — NO_TEST=TRE
= = e HOM G CLK C P — TP DP_IGB MP<3> . Unused GPU si gnal s
SH0926 o507 _HDML | K_C N — TP DPIGB MN3> NGEEES DRl 0= — =PEG PR P<7..0> Unused SATA OOD i gnal s
SH0927 - BASES - NC PEG D2RN<7..0> _ =PEG D2R N<7..0>
STDOFF- 4. 50D2. 15H SM STDOFF- 4. 50D2. 15H SM “VAKE_BASE=THW: TEST=TRUE — AT A R 2R SATA_ODD D2R N v
L 1 ° THO900 s ML S PATA C P2 02 = TP DP1GE MP<0.. 2> . NGeEGReD Ch<7. . 0= =PEG R2D C P<7..0> . NC SATA ODD D2RP - - SATA CDD D2R P
| = — TNARE_BASE=THWE = — — 17
T NeP s 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 FRKE_BASESTRUE = VAKE BASE=TRNG TEST=TRUE — NC_SATA ODD R2D CN — SATA ODD R2D C N .
-1, 1X076- 1. 4x0. — SRR R N o SATA CODRID C N
DL BMJ MODULE STANDCFFS ® 7_MHDRLEDC Lk = DPAIGDDC AK . NC SATA ODD R2D CP —  SATA ODD RRD C P ,, C
~TVAKE _BASESTRUE MNO_TESI=TROE . — —
TH0903 I.G DDC DATA — DPA | G DDC DATA ., NC DPA | G AUX CHP — DPAIGAUXCHP 1 = T
SH0928 SHO963 L APN: 862- 0118 DM | HPD DPA | G HPD NG DPA 1 G ADCCEN. " DPA 1 G AUX_CH N
STDOFF- 4. 50D1. 73H SM STDOFF- 4. 50D2. 33H SM ! s R D e = e — R RKEBASESTROE RO TEST=TROE = 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> »
. . _ p - - — ~ MARE_BASE=TRUE NO_TEST=TROEL-
SHO963 is BMU standoff with flange. 860-1534 52, WJAPN NG PEG OLKioOMP . — PEG OLKIOOM P ar s NCVEM A CLINEL> MEM A CLK Nel> .
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> 1
p 7035 _DP_TBTSNKO AUXCH C N — DPB |G AUX CH N 3 mVWEUmSB3E EXTC'\:E%EST‘TRUE— USB3 EXTC TX N NC MEM B CLKN<1> — MEM B CLK N<1> "
—WRRE_BASESTROE ———— — — —— — 10 = =
THO903 for |ower TBT can gnd sl ot SL-1. 1X0.46- 1. 4x0. 75 ~MRKE_BASE=TROE NO TESTETRUE— - -
© DR TBTSNKO M. C P<3..0> — TP DP1GC MP<3..0> . N8 EXT(ED'?EPT_TM_ USB3 EXTC RX P e
THO904, 5 for USB can gnd sl ot o DP TBISNKO M. C N<3..0> — TP DP 1GC MN<3..0> R BRIINN . LSS B RO
w__DP TBTSNKO DDC CLK DPB |G DDC CLK NG SEE -E]XRLCPNO rseTre=—SB EXTC P w0
VARE._BASE=1RUE — NC USB_EXTCN USB_EXTC N
« _ DP_TBTSNKO DDC DATA DPB | G DDC DATA —WRKE_BASE=TRUE. NO_TEST=TRUE— *
_WREBB;S%B%KO o OPE | G HPD NG USB3 EXTD TXP__ — USB3 EXTD TX P .
w — 1 =
SI:_AK\)NQSCZBSES (4X 860- 1:3257'_)|0923 SH0924 1 VRKE_BASE= — NC USB3 EXTD TT)éNT = USB3 EXTD TX N 1
= 102 __DP_TBTSNK1 AUXCH C P — TP DP |G D AUXP By VARE._EASE=TRUE NG TEST=TROE—
STDOFF-4. 5CD1. 8H SM  STDOFF- 4. 5CDL. 8H SM  STDOFF-4. 5CDL. 8H SM oo op0925 s_maﬁfmxm CN_ TP P G D AN ’ N SB3 RAID B ep=USBI EXID RX P .
1 1 1 N y ’ 7 % —RRE_BASE=TRUE™ = » B3_EXTD RXN B3_EXTD N 10
-_| = TEST=TRLE—
= = = = 753 DP_TBTSNKL M._C P<3..0> . TP DP_IG D MP<3..0> , e SR PrE e Ere=—"SBEXID EHA_P .
VARE_BASESTRUE - B_EXTD EHCI N B _EXTD E N B
7520 DP_TBTSNKI M._C N<3..0> _— TP DP IG D MN<3..0> ., S EST=TRIE— w0
SH0932 SH0933 WARE_BASE=TRUE = NC _USB_4N TP_USB 4N 10
POGO 2. 30D- 5. 5H SM LOW FOROBO- 2. 30D- 4. 1H-SM LON FORCE w DB TBISNKL DDC CLK TP DP IG D CTRL CLK 4 ~WAKE_BASE=TRUE NO TEST=TRUE—
M M _BASE= = NC USB 4P TP_USB_4P "
DI POGO PINS (870- 2451) . . ™ %ﬂ%m DATA — TP_DP_| G D CTRL_DATA i mNC S -STRUE NG TEST=TRUE— TP USB SDN
(:) 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 FORBEEO- 2. 30D- 5. 5H SM LOW FORGIOGO- 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
L_(:) _L_@ _L_@ _L_L@ N
I I I I NG USB BT HON TP USB BT HSN 1
B - B B 2 - SMM NC USB BT HSP " Tp USB BT HSP =PP3V3_S0_PWRCTL
Dl ELI PTI CAL SLOT HOLES = NG USB 12N N TESTETRE— TP USB 12N N
) NG USB 12P NOTESTTRIE— TP_USB 12P ; R0991'
ZT0930 ZT0920 Z10R31 -mlummmgq%— P Us 13N N 10K Unused PGOCD si gnal
1 Yox- e wB o m s Digital G ound e e
SLd3. 9X273- 4. 2x2. 6 SL42. 8X178- 3. 1x2. 1 . _=PP5V_S0_AUDI O XW ~VRRE - BASE= TRUE NG TEST=TRUE— »
CPUl WWP_AXG PGOD o,
302 TP_P1V5S3RSO RAMP DONE  P1V5S3RSO RAMP DONE .,
— MAKE_BASESTRCE  —
T PP 115 = 1 1 = sows R ERG RO = DERFGEGID
M_B_RAMCFG2 NECKS : e =
M.B RANSEGl RAMCFG2: R09131 0303 s 7 MSB BT P — USBHUB DN1 P e
* ROQ].ZL 54) 1 2 PP5V_S0_AUDI O AMP_R 53 WE_BASE=T] - SYNC MASTER=DL_M.B_TEST SYNC DATE=01/ 27/ 2017 A
MB RANMCEGD RAMCFGL: e — b—W vu JUSB BT N - — USBHUB DNIL N, | ST RS
— : MARE BASESTRE —  — . .
20 H K } ;
ravoFco: | RO9LL 1,23% AGESS o USB_TPAD P — USBHUB D\2 P . Si gnal Aliases
R09119(1 1 28% 28, s _USB_TPAD N — USBHUB DN\N2 N 2 DRVTRG TOVEER
= WRRE_BASESTROE —— — <Prel i ni -
1/ 200 2 . USB_SMC P — USBHUB DN3_P d} Appl e I nc Preliminary Test
1 e USB SN — 2 o
o a0 _USB SMC N — USBHUB_DN3_N 2 <no_LABEL>
= WVARE_BASE=TROE = NOTI CE OF PROPRI ETARY PROPERTY:
1 78 mpu L)SBL_!LF{LBL m4 P : USBHUB w P 26 ng:' ;\EFOXI\RYM LgRC\‘ng\Tr&AIC)’:\‘ERPHEREI N IS THE
- B OSESSCR AGREES
IS WE{%BL%SSEEL,.{LBEW N = USBHUB_DN4_N 26 TTET‘Z NllEAI NTAIAN Tifs%ﬁ;ra]l;ﬂmw’\\il DENCE
- Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVI OoR S VWHOLE OR
IV AL RGTS RESERED e SRR 9 OF 80
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11 10 8
15 13

67

FOR

R R1010
» CPU_PEG COVP 1 247 .
2w DM _S2N N<O> 5  MJpw Rrx o U1000 PEG | cowpl | &8 PLAGE AR ot @ a2 e Vg
7218 7 2N_N<1> P6 { DM _RX_1* I VY- BRI DGE PEG_| coMPQL_GL oy
72187 DM _S2N_N<2> P1] DM _RX_2* ZCESASW PEG_RoOMPO_ &4 o
2w mmDM _S2N N<3> P10 {4pv _RX 3* (1 oF 9) PEG RX_0* |sH22 =PEG D2R N<0>
28 7 DM _S2N P<0> N3 | pM_RX 0 PEG_RX_1* [yJ21 =PEG D2R N<1>
72 18 7 DM _S2N P<1> P7 |pM _RX 1 PEG RX_2* |3B22 =PEG D2R N<2>
7218 7 DM _S2N_P<2> P3 [ pm_RX 2 PEG RX_3*{yD21 =PEG D2R N<3>
2w o POM _S2N P<3> g P11 Ipv _RX 3 PEG RX_4* |,AL9 =PEG D2R N<4>
PEG_RX_5*|5D17 =PEG D2R N<5>
287 34/' %g mgz ;; oM _TX 0* PEG RX 6*[Bl4 o, =PEG D2R N<6>
s DM _N2S N<2> NA m’TX’; PEG_RX_7*5D13 =P D2R_N<7>
B VI VN T D oS E z PEG RX 8+ [ALL =PEG D2R N<8>
7218 7 _TX PEG RX_9* |yBL0 * =PEG D2R N<9> am
7218 7 N2S_P<0> K3 |pM_TX 0 PEG_RX_10* |8 = R >
72187 DM _N2S P<1> M_|pm_TX_1 PEG_RX_11* (A8 =PEG D2R N<11>
7218 7 DM _N2S P<2> P4 | pmM_Tx 2 PEG RX_12*|,B6 =PEG D2R N<12>
2w om-OM _N2S P<3> o = T3 |pv _TX3 PEG RX_13*[5H8 =PEG D2R N<13>
PEG_RX_14*5ES =PEG D2R N<14>
7218 7 FDl _DATA N<O> U7 { FDI 0_TX_0* PEG_RX_15* hK7 e =PEG D2R N<15> am
Z : @ Eg $$ﬁ m%: > i Eg g’z’; ) PEG_RX_0| K22 =PEG D2R P<0>
FDl _DATA_N<3> AA6 X 3% Z PEG RX_1| K19 =PEG D2R P<1>
72 10 FDI0_TX_3 & PEG RX_2| 21 =PEG D2R P<2>
727 FDl _DATA_N<4> v6 | For1_Tx 0+ t PEG_RX_3|_DL9 =PEG D2R _P<3>
72 18 FDI DATA N<5> V4 4 FDI1_TX_1* y PEG RX_4| C19 =PEG D2R P<4>
2 @mFDl _DATA N<6> o, ~  Y2dFDi1 TX 2* < PEG RX_5| D16 e =PEG D2R P<5> am
7 oo FDL_DATA N<7> o~ ACOFDI1_TX 3" & PEG_RX_6| CL3 =PEG D2R P<6>
e EDI DATA P<0> W | Foio Tx 0 5 PEG RX_7| D12 fPEG D2R P<7>
e FDI DATA P<1> WO | Foro TX 1 : PEG_RX_8| C11 =PEG D2R P<8>
. 9 PEG_Rx_9| &9 =PEG D2R P<9>
72 18 FDI_DATA P<2> FDI 0_TX 2 b 2 = =
721 FDI _DATA P<3> AT | EDio TX 3 3 % PEG_RX_10| F8 =PEG D2R P<10>
A e TP 0T 0 PEG RX_11| 38 =PEG D2R P<11>
- EDl_DATA P<4> W | Foi1 X0 o @ PEG RX_12] G5 =PEG D2R P<12>
72 18 FDI DATA P<5> T4 |FDI1_TX 1 = § PEG RX_13| H6 =PEG D2R P<13>
72 18 EDI _DATA_P<6> AA3 | FDI1_TX 2 < & PEG RX_14| F6 =PEG D2R_P<14>
10 qm FDL_DATA P<7> o AGB |fpi1 X3 o i PEG RX_15| 6 - =PEG 2R P<15> _om
w
72 18 FDI _FSYNC<0> AALL | FDI O_FSYNC i - PEG TX_0* (322 =PEG R2D C N<0O>
2w mmFDl_FSYNC<1>  _,  ACI2 |Fpi1 FSYNC E 2 PEG TX_1*[,C23 =PEG R2D C N<1>
- PEG TX_2*[5D23 =PEG R2D C N<2>
70— FDL_LNT - Uil | Foi_INT g PEG TX_3* [yF21 —PEG R2D C N<3>
72 18 FDI _LSYNC<0> AAL10_| Fpl 0_LSYNC @ PEG TX_4* |5H19 =PEG R2D C N<4>
2w EDL_LSYNC<1> o AG lepi1_tswe g PEG TX_5* L7 =PEG R2D_C N<5>
» CPU_EDP_COWP b PEG_TX_6*|pK15 > =PEG R2D C N<6> o
PLACE NEAR U1000 AF3 12 7WA AD2_| EDP_| COMPO PEG_TX_7*|5F17 =PE! D 7>
AF3 | EDP_COWPI O g PEG TX_8*|yF14 =PEG R2D C N<8>
PEG_TX_9* |5ALS =PEG R2D C N<9>
ELE HPD L - AGLL | EDP_HPD E PEG TX_10*[yJ14 =PE D _C N<10>
o TP_EDP_AUX_N AGA { EDP_AUX* PEG TX_11*[5H13 =PEG R2D C N<11>
o TP EDP AUX P~ qug  AF4 | EDP_AUX z PEG TX_12* ;MO =PEG R2D C N<12>
J e e s p DD TX_N<O> A3 | Eop Tx o0 5 PEG_TX_13* (P10 =BEG R2D C N<13»>
ios” , TP_EDP_TX N<1> Aca ] Epp_TX_1* G PEG TX 14+ b0 =BEG R2D G N<ld>
s _TP_EDP_TX N<2> AELL | Epp TX 2% a PEG TX 15% (04 g =PEG RZD C N<15> o
o TP _EDP TX N<3> o  AE7JEDP TX 3 § PEG Tx_o0| 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<1> M| 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 | EDP TX 3 PEG Tx_4| GL9 =PEG R2D C P<4>
- PEG TX 5| B18 g =PEG R2D C P<56> o
3 PEG_TX_6| K17 =PEG R2D C P<6>
PEG TX_7| GL7 =PEG R2D C P<7>
[ 5) PEG Tx_s| E14 =PEG R2D C P<8>
H—} QL031 PEG TX_o| CL5 =PEG R2D C P<9>
LCD HPD 1|G [ DWNSLO6TK PEG TXx_10| K13 =PEG R2D C P<10>
S ) sorsz3 PEG Tx_11| GL3 =PEG R2D C P<11>
SMVER 2 PEG TX_12| K10 =PEG R2D C P<12>
! PEG TX_13| GI0 e —PEG R2D C P<13> o
EDP: YES 2 PEG TX_14| D8 =P <14>
PEG TX 15| K4 g =PEG R2D C P<15> @
0 CPU_CFG<7> 72 20 10 CPU_CFG<16>
24 10 CPU CFG<6> 72 24 10 CPU_CFG<3>
20 10 CPU CFG<5> 72 24 10 CPU_CFG<1>
NOSTUFFy | NOSTUFF | NOSTUFF NOSTUFF
R1046 R1047 R1043 R1049
1K 1K 1K 1K
These can be Placed close to J2500 and Only for debug acl:e;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
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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 T M N LINE WDTH=0 3 MV
=PP1V05_S0_CPU VCCI O ;101113 15 Valrhaeso 7ev 0 2 M
72 24 10 (TR 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
CPU_CFG<2> B54
oD e | ULO0O  rsvD 30| M2\ W KRR WEBTES 2
72 20 10 rmy—CPU_CEG<3> CFG 3 BGA RSVD 31| L VOLTAGE=0 75V
72 20 10 Ry CPU_CEG<4> ASL |cFG 4 (5 OF 9) =SNG
2 2 10 [rmy_CPU_CFG<5> 53 |cra s RESERVED RSVD}Zj% NC
12 2 10 [Ty CPU_CFG<6> S5 |k 6 8 2 RSVD_33=X NC
72 20 10 rEy—CPU_CFG<7> H49 |oFG 7 ™ RSVD_34 M3\~
72 20 (T CPU CFG<8> ASS IcFG 8 T O RSVD_35 NC
PLACE_NEAR=U1000. H43: 50. 8MM H51 - [ y 36| U
PLACE_SI DE=TOP 72 20 Oy CPU_CFG<9> CFG 9 - RSVD_36 NC
~ CPU_CFG<10> K49 IcrG 10 RSVD_37
=PPVCORE_S0_CPU 2 D - - NC
_S0_ 01315 4 2 2 [omy_CPU_CFG<11> K53 |orG 11 E RrsvD_38[ PiZ nc
G 13 72 20 > FS3 IcrG 12 A
EE T _CPU CrG<13> &3 |ora 13 RSVD739é?\lC
7 2 oy CPU_CFG<14> L51 |crG 14 RSVD_40 NC
72 24 [T CPU CFG<15> FS1 |crG 15 RSVD_41[ Al
L e 72 24 10 CPU CFG<16> D52 |crG 16 RSVD_42[ A
2 2 CPU CFG<17> L53 Al
PLACE_NEAR=U1000. H45: 50. 8MM " CFG_17 233722 .
PLACE_SI DE=TCP )
_ CPU VCC VAL SENSE P &= 43 |VCC VAL_SENSE
o e CPU_VCC_ VAL SENSE N "3 |vss vaL_sense ReVD_45 15 NC
e = e =
_ CPU AXG VAL SENSE P o=—"15 [VAXG VAL_SENSE
NN::E zgli;‘;'vos" CPU_AXG VAL SENSE_N =45 [VSSAXG VAL_SENSE
e = =R =
o o _TP_CPU VCC DIE SENSE  gu F48 lvoc bl E_SeEnse
R1065" 'R1071 oo CPU THERVD P H48 |rsvD 6 DC_TEST_A4{ A4 TP_CPU DC TEST A4
49.9 49.9 - DC TEST c4l &
19 1% 89 CPU THERMD N K48 |rsvD 7 oG TesT 0ol 33 == ==
17160 16w . TEST_
st [ ], NOTE ar hal 84 9355 dhe" PSOTNENMALY UShcern. RSVD_8 oc_TesT_pi[ DL TP_CPU DC TEST_DI
= . K45: 50. | A58 TP_CPU DC TEST A5
BLASE-FFARSHAQ00. K45: 50. 8MM RSVD_9 DC_TEST_A58 ) L DC __A58
RSVD_10 DC_TEST_A59 MLJ:B:_JESIEQEQ{EQ
= RSVD_11 DC_TEST_cs9| C59
PLACE_NEAR=UL000. K43: 50. 8MM RSVD_12 DC_TEST_A61 MUQZ:_JESIEQ&J.%Bl
PLACESIDE=TOR 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 BG51
WEU:m__'LESJ;B&?_

DC_TEST_BG58

B®8 Tp CPU DC TEST BG5S

DC_TEST_BGA

DC_TEST_BG3
DC_TEST_BE!

B& TP CPU DC TEST BG4

MIE_JMFE3_B(B
BE3

DC_TEST_BGL
DC_TEST_BE1

MLJ:m__IMFa_BGl
BE1

DC_TEST_BDL

| BOL 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.
®

THE
Pl

|

N

1
v

ROP
THE

NOTI CE OF PROPRI ETARY PROPERTY:

| NEORMATI ON_CONTAI NED HEREI N | S THE
RI ETARY PROPERTY OF APPLE | NC.

POSESSOR AGREES TO THE FOLLOW NG

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 _F43: 50, 100 100 . . ANILG: 50. =
26 vt 6o LA NS00, 2 38,5 108 91 21100 A iepemigoo. was: so o | P lvocsa s 2 = =
L33 |vee 70 b it = P20 |vcesa 7 s PLACE_NEAR=U1000. BJ44: 2. 54nm
L36 |voc 71 0z2] jatez ) : : RI6 |\ocsa 8
L40 |yec 72 PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de. RI18 |y, o %
N26 VCC773 Note QA TAGE=1 ) @ 61 72 R21 /e 710
N30 VCC_74 Not e. VOLTAGE=0V oD o 72 u1s VCCSA 11
N34 |vec 75 Note VOLTAGE=1 05 oo o 72 V16 |vcosa 12
N38 |vec 76 - oD 5 72 V17 |vcesA 13
Note. VOLTAGE=0V V18 v 14
V21 |vcesa 15
W20 |vocsa 16
R1361'| |'R1363
PLACEiNEARElLJk%gD.S%EL? smnm 100 100 PLACE_NEAR=U1000. AN17: 50. 8nm
- B 1/ 1%33 ;7/“16\/»/ PLACE_SI DE=TOP SYNC MASTER=J30 M.B SYNC DATE=07/14/ 2011
VE LF Ve OF I-m ——
a2, [ | 5402

CPU POVNER

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
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 CR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

<no_LABEL>
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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| Re0
E3 |vss vss|_R46
E25 lvss vss| 11
E29 lvss vss| _T47
E35 lvss vss|_T50
E40 lvss vss| 151
F13 lvss vss| 152
F15 lvss vss| 153
F19 lvss vss| 155
F29 lvss vss| 156
F35 |yss vss| U8
F40 |yss vss| U13
55 lvss vss|_v20
6 lvss vss| V61
A8 lvss vss| V8
51 |yss vss| W3
&1 |yss vss| W5
H lvss vss| W8
HLO |vss vss| Vel
H14 VSS vss| W6
H17 \Vss vss| Y4
H21 \Vss vss| Y47
53 lvss vss|_Y58
M58 lvss vss|_Ys9
J1 lvss
349 |yss
355 |vss
K8 lvss
K11 VSS
K21 |vss VSS_NCTF|_AS
K51 |vss VSS_NCTF|_AS7
L16 |vss VSS_NCTF|_BS61
L20 |vss VSS_NCTF|_BD3
L22 |yss VSS_NCTF|_BD59
L26 |yss VSS_NCTF|_BE4
L30 |vss VSS_NCTF|_BES8
L34 lvss VSS_NCTF|_BS
L38 |yss VSS_NCTF|_BS7
L43 lvss VSS_NCTF|_ S
L48 |vss VSS_NCTF|_S58
L61 |vss VSS_NCTF|_D59
M _lvss vss_NCTF|_EL
M6 lvss Vss_NCTF|_E61

OM T_TABLE
CRI TI CAL

A9 lvss U1000 vss| AMB4

A13 |yss BGA vss|_AvB8
AL7 lyss (8 CF 9) vss| AMa2
A21 |yss Vss vss|_AMIS
725 |yss 2 VeS| AVES
A28 lvss g ® vss|_AMBE
A33 |\ss zo vss|_ANL
A37 lyss 0 N vss| AN21
A40_ |y > vss|_AN25
A45 vi E vss|_AN28
A49 |yss vss|_AN33
A53 |yss vss|_AN36
AAL |yss vss|_AN40
AA8 |\ss vss|_AN43
AAL3 |yss vss|_ ANA7
AR50 |yss vss|_ANSO
ARS1 |yss vss|_ANG4
AA52 vss|_AP7
AA53 xi vss| AP10
AAS5 |ysg vss|_AP51
AR56 |\ vss|_AP55
ABL6 |\ss vss|_AR?
AB18 |yss vss|_AR13
AB21 |\ss vss| ARL7
AB48 |\s5 vss|_AR21
AB61 |\ss vss| AR41
ACE |\ss vss| AR4s
AC10 |yss vss|_ARS1
AC14 |yss vss|_AT4
AC46 |\ss vss| AT14
A4 |yss vss| AT19
ADL7 |ysg vss| AT36
AD20 |yss vss|_AT45
AD6L |55 vss|_AT52
AEB |\ss vss|_AT58
AE13 |yss vss| AUL
AF1 sg| AU7
AF17 xi xq AUL1
AF21 |\ss vss| AU28
AFA7 |yss vss| AU32
AF48 |\ss vss| AUs1
AF50 |yss vss|_Av17
AF51 |\ss vss|_Av21
AF52 |\ss vss|_Av22
AF53 |yss vss|_AV34
AF55 |\ss vss|_Av40
AF56 |\ss vss|_Av4s
AF58 |yss vss|_AV55
AF59 |yss vss| AW
AGT |yss vss|_AwL3
AGLO |yss vss|_Aw3
AGL4 |yss vss|_Ave1
AGL8 |yss vss|_AY4
ARAT |yss vss| AY9
AGE2 |\ss vss| Avi4
AL |yss vss|_AY19
A4 |vss vss|_AY30
A8 |\ss vss|_AY36
A7 lyss vss| Av4l
AJ13 |yss vss|_AY45
AJ16 |\ss vss|_AY49
AI20 |yss vss|_AY55
AI22 |yss vss|_AY58
AI26 |yss vss|_BAL
AI30 |yss vss| BALL
AJ34 |yss vss| BAL7
AI38 |yss vss|_BA21
AI42 |yss vss|_BA26
AI45 |yss vss|_BA32
A48 |yss vss|_BA48
AL lvss vss|_BAS1
AK52 |yss vss|_BB53
AL10 |yss vss|_BCS
AL13 |yss vss|_BC13
AL17 |yss vss| _BC57
AL21 |ysg vss| BD8
AL25 |\ss vss|_BD12
AL28 |yss vss|_BD16
AL33 |yss vss|_BD19
AL36 |\ss vss|_BD23
AL40 |\ss vss|_BD27
AL43 |yss vss|_BD32
AL47 |\ss vss|_BD36
AL61 |\ss vss|_BD40
AVE |yss vss| BD44
AML3 |yss vss|_BD48
AVRO |\sg vss|_BD52
AVR2 |\ss vss|_BD56
AVR6 |\ss vss|_BES
AMBO lyss vss| B

ISYNC MASTER=J30_ M.B
TTILE

SYNC _DATE=07/ 14/ 2011

CPU GROUNDS

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
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 CR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

<Prelininary Test>

<no_LABEL>
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8

7

Al'l INTEL reconmendations from Intel

doc #458544 Chief River Platform Power Design Guide vOp9

CPU VCORE DECOUPLI NG

Not e: The smal |l est 10nChm available in the library are 0805s

TEEDPCBESSCR AGREES TO THE FCLLON NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

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 SO0 CPU CRITI CAlg CRI TI CAL o CRI TI CAL o CRI Tl 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 TI CAL CRI Tl CAL
E C1600 E C1604 E C1606 E C1607 E C1608 E C1609 E C1610 C1612 E C1613 E (2:12%1'55 E (2:12%1'57 E C1623 E (2:12%'2:4
%9"3‘“\/ T, %9"3‘“\/ T %9"3‘“\/ %9"3‘“\/ T %9"3‘“\/ %9"3‘“\/ T %9"3\/ £ T, %9"3‘“\/ L% T, 8% %9"3‘“\/ T, &%
CERM 2 M 2 CERM QCERM 2 CERM 2 M 2 CERM 2CER 2 CERM QCERM 2 CERM 2 M 2 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 D
CRI TI CAL CRI Tl CAL CRITICALS, CRITICAL, CRITICAL, CRITICALS CRITI CALCRITI CAL JCRITI CAL CRITI CAL o CRI TI CAL (CRI T CAL CRITICAL, CRITICAL, CRITICALS CRITICAL CRITICAL J__
E C1625 E C1627 E C1628 E C1631 E C1632 E C1635 E C1637 E C1638 E C1639 E C1640 E C1641 E C1642 E C1643 E C1644 E C16é5 E C1647 C1648
20% 20% —_ 20% 20% —_ 20% 20% —_ 20% 20% —_1 20% 20% —_ 20% 20% —_ 20% 20% —— 20% —_1 20%
, 6.3V 6 3V , 6.3V 6 3V , 6.3V 6 3V , 6.3V 6 3V 5 6, 6 3V , 6.3V 6 3V , 6.3V 6 3V 2 6.3V 6 3V B 3%
655 5655 655 655 5655 655 655 655 S, 655 655 5655 655 655 655 655 655
o CRITI CAL o CRITICAL CRITI CALg CRITI CAL CRI TI CAL
1 C1650 |t C1651 L Cl652) C165 1 C1654 =
2. 2UF —— UF 2. 2UF- 2. 2UF
20% —_1 20% 20% —_1 200 20%
, 6.3V , 6.3V , 6.3V , 6.3V , 6.3V —
CERM CERM CERM CERM CERM
402-2 402-2 402-2 402-2 402-2
PLACEMENT_NOTE ( C1655- C1666) : J_
Place close to UIOOO on top side. =
CRIMTT AL %Ié F 'ﬁléﬁ.bﬁk CRIMTT AL CURIM T T AL CRIMTTUCAL CRIMTT AL CRIMTTUAL \/I‘(IIILJ-\L. CRIMTT AL CRIMTTUAL CRIMTTUAL m CRIMTTUAL m% CRIMTTUAL m ’ CRIMTT AL CRIMTTUAL CRMTTUAL CRIMTT AL CRIMTT AL CRIMTTUAL CRIMTTUAL CRI TI CAY
F FF FF FF FF F F F
Ji(2316F46 » CT6BF | C16A0 Ji01655 “81%%’5 :c1e57 |:cless |: Eresd 1'&8%‘5L cie61 |+ L1687 |- 8168 |- Cie64 |- E2685 " |- C1666 | C166A |+ C166B|: C166C | C166D" [ CIG66E | C166F |:C165A | E265H Fﬁe%“f 161674
—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 |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 2 X6T-CERM
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 2 2 402 2 0402 0402 0402 0402 2 0402 0402 0402 0402 0402 0402
< 1
PLACEMENT_NOTE ( C1667- C1679) : = C
ace close on Om si de.
CRITICAC % 'Hj‘:F CRI'TICAC e &ﬁ%lé.f_t": u—(lllu-\l_ CRITICAC Mlé+bﬂ: CRI'TICAC &ﬁ%lé.f_ﬂh: u—(lllu-\l_ ‘l‘%é’fﬂ‘: l\ﬁléﬁ'bﬁ: %gTLd‘—'F CRITICAC WIIILJ-E_F CRITICAC CRIFTICAY %%T\G‘:F CRI T CACY k,KIIILJ-\LF l\ﬁléﬁ'bﬁ: u—(lllu-\l_ CRI ||Tu-\|'_: CRITICAC CRI Tl CAY
GI6AL |1 CIBA2 | C16A3 Lcmwi?ﬂ&% 101669 |1 (1670|1671 | ciev2 |1 E16797): C1649 | C164A | Cle76 | 1677 | ER6TET | c1679 |:c165C|: (165D |: C165E 1 C164E l WHE™ |:c164D  |: c164F
20UF — 20UF 20UF 20UF —— 20 —— 20UF —— 20UF —— 20UF —— 20UF — 20UF — 20UF e 20UF —— 20UF —— 20UF —— 20UF 20UF
) ol 30 TR 30 A ol i L o A o R A Ta g T [, 0 ;3% 30
—F X6T- CERM —l: X6T- CERM —l: X6T- CERM —IZ e CERM —F e CERM —IZ X6T- CERM 2 X6T- CERM —F X6T- CERM —F X6T- CERM 2 X6T- CERM —F X6T- CERM —F X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T-CERM |2 X6T-CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 xeT CERM 2 X6T- CERM 2 X6T- CERM —F 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
B PLACEMENT_NOTE ( C1640- C1645) : J:‘
Pl ace near inductors on bottom side.
.|* c1680 .|* c1e81 .|* C1682 .| c1683 ' C168D *C168E p—t
—— 470UF- 4MOHM ——470UF- 4MOHM — — 470UF- 4MOHM —— 470UF- 4MOHM ——270UF 270UF
- o ol T 20% T 20% “T— 20% 20%
T2 &Y e T2 & e T2 & e T2 &Y e 2 8 P
D2T SMU D2T SMU D2T SMU T S\ 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 PPIVE SO CPU VOCPIL R 1
JiClGEM 1 C1685 1 C1686 1 C1687 1 C1688 1 C1689 1 C1690 1 Cl691 1 C1692 1 C1693 1 Cl694 1 C1695 lClGQG a0, o B
1 — ] . — p— 1 i e i ] 1 1% ;e '
P (2 Bhoww |2 e |2 a2 Bteww |2 BRem  [o e 2 Bteww |2 SRoow oS o Bteww (2 SRom |2 386 o . . T A P T Yol
346 dac2 da02 3102 3102 3102 3202 da02 102 102 102 102 3402 e C160X cieoy ClGOZ .1 C168
1 1UF ——=270U 70UF
1 10% 10% —— 0% 50%
? TE T2 2 §r Bar
) i i = PLACE NEAR UL00D AK63 2 54 m NO VI A o o N - sm N - sm
Ji(21697 1 C1698 1 C1699 1 C169A 1 C169B 1 Cl69C 1 C169D LCIGQE 1 C169F JiClGlA 1 Cl61B 1 Cle1C JiClGlD . 1
1UF —— 1UF ——1UF ——1uF —— 1UF —— 1UF ——1UF 1UF ——1uF 1UF —— 10 1UF 1UF CPU VCCPLL Low pass filter
10% T 10% T 10% T 10% T 10% T 10% T 10% 10% -1 10% 10% T 10% 10% 10%
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 —
402 2 0402 0402 0402 0402 0402 0402 04 0402 040: -
PLACEMENT_NOTE : ' l L
| (Cl672-C1681) : = fr—
Pl ace near UL000 on bottom side
* Cl61E lClGlF 1 Cl162A 1 Cl62B J_ClGZC J_ClGZD _LClGZE _LClG7A 1 Cl67B 1 Cl67C
10UF 10UF 10UF 10UF 10U 10UF 10UF
20% 20% 20% Fohe e Fhe 20% 20%
v 53V 3% 5 3v 53V 5 3V 5 3V e 5 3V 53V
—I? (. T (. T ot T ot T (. T ot T (. T ot T (. T (.
0402 1 0402 1 0402 1 0402 1 0402 1 0402 1 0402 1 0402 1 0402 1 0402 1
' ' ' ' ' RS
|*C167D |*C1l67E L|*C168A |1 C168B
270UF 270UF 270UF 270UF
20% 20% 20% 20%
2 e 2 e 2 e 2 Hh
CASE- B2- SM CASE- B2- SM CASE- B2- SM CASE- B2- SM A
NC_MASTER=MASTER SYNC DATE=MASTEH
= T
Intel recomendation: 1x 10nChn resistor, 1x 1uF 0402 :I U DECQJPLI '\K} |
R1601 <Preli >
1 00102 = 8 13 d} Appl e I nc. rellnary Test
<)
1w 1 C167F <no_LABEL>
o0 e NOTI CE OF PROPRI ETARY PROPERTY:
; THE | NFORMATI ON_CONTAI NED HEREI N IS THE
I ETARY Pl ERTY _OF_APPI
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VAXG DECOUPLI NG

Intel recommendation (Table 7-4) for GI2 3.9mChm LL: 11x 1uF, 6x 10uF, 6x 22uF, 2x 470uF

PLACEMENT_NOTE ( C1700- C1710) :
P PPt OB 98 ALV R TICAL  , CRITICAL  CRITICAL o CRITICAL 4 CRITLCAL

=PPVCORE SO CPU VCCAXG

43 13 10 8

1 C1700 1 C1701 1 Cl702 1 C1703 1 C1704
1UF 1UF

1 Cl706

PLACEMENT_NOTE (C1711- C1716):

| TI L | TI | TI | TI | TI L CRI Tl CAL
1C1711 1C1712 1C1713 1C1714 1C1715 1C1716
UF 10U

PLACEMENT_NOTE (C1717- C1722):

CRI T1 CAL CRI Tl CAL
1 C1709 JiCl?lO
1UF 1UF

- 10% 10%

, 1ov , 1oV
X5R_CERM X5R_CERM

0402 0402

o CRILTICAL o CRITI CAL CRI T1 CAL CRI T1 CAL CRI TI CAL CRI T1 CAL CRI T1 CAL CRI T1 CAL CRI T1 CAL CRI T1 CAL
NO _STUFF NO STUFF [ NO STUFF

tC1717 [+Cl718 [+ Cl719 |1 C1l720 |+Cl721 |+Cl722 1C1725 |t C1727 |+C1728 |*C1729
20UF 20UF —— 20UF —— 20UF 20UF —— 20UF —/— 20UF 20UF —/— 20UF —/— 20UF
20% 20% — 20% — 20% 20% — 20% —— 20% — — 20% —_
2V 2V 2V 2V 2V 2V 2V 2V 2V

2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 2 X6T- CERM 2 X6T- CERM 2
0402 0402 0402 0402 0402 0402 0402 0402 0402

PLACEMENT_NOTE (C1723- C1724):

Pl ace near inductors on bottom side.

.|t C1723 .| Cl724
—— 470UF- 4MOHM 470UF- 4MOHM
T 20% 20%
T2 2 2 ov
POLY TANT
02T SmL

CPU VDDQ VCCDQ DECOUPLI NG

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

PLACEMENT_NOTE (C1738- C1747):

=PP1V5R1V35 S3 CPU VCCDDR

2713 11 8

Pl ace on bottom side of U1000

1 C1738 1 C1739 1 C1740 1 Cl741 1 Cl742 1 C1743 1 Cl744
1UF ——1UF ——1UF 1UF ——1UF 1UF ——1UF — -
10% —— 10% —— 1o% 10% —— 10% —— 10% — 10% — —
oV oV v
2 X5R CERM 2 X5R CERM 2 X5R CERM 2 X5R CERM 2 X5R CERM 2 X5R CERM 2 X5R CERM
o 040 04 0402 0402 0402

Ji C1747
1UF

.
-]
:
|
N
§g<g
-]
:
|
§g<g
-]
:
]
-]
:
|
N
-]
:
S
§g<g
-]
:
|
§g<g
-]
:

TANT
CASE- B2- SM

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

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

CPU VCCSA DECOUPLI NG

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

Pl ace on bottom side of

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

JiCl758
1UF

~

1 Cl761 JiCl?GZ
— 1UF 1UF

— 10% —— 0%
1oV 10V
2 X5R CERM 2 X5R CERM
0402 0402
1 C1766 1 C1767
—— 10UF 10UF
— 20% —— 20%
5 3v 5 3v
2 CERM XS5R 2 CERM XS5R
0402 1 0402 1

J*C1768 .
L 270UF
2V

20%
2V

TANT
CASE- B2- SM

SYNC_DATE=MASTEH

ISYNC MASTER=NMASTER
TTILE

CPU DECOUPLI NG I |

d} Appl e I nc.
®

BTG OV

<Prelininary Test>

<no_LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PRCPR PPLE | NC.

I ETARY PROPERTY OF Al

TEEPPCBESSCR 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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Connect to ENET_MEDI A SENSE via alias if HDA

= 3.3W

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

If HDA = SO, nust al so ensure that

si gnal

cannot

OM T_TABLE
753 7 PCI E ENET _D2R N BJ33 |pERNL ul1800 SMBALERT*/ GPI O11|_H12 SMBUS PCH ALERT L 17
790 PG E_ENET_D2R P BL33 |pERP1 PCH- PPT- MB- SFF- ES1 SMBCLK|_F17 SMBUS_PCH CLK a2 75
7538 7 PCIE ENET_R2D C N BB30 |pETNL BGA SVBDATA F10 o g SMBUS PCH DATA ~~~~ —+yiwws
73 7 @m—PCO E ENET R2D C P AY30 |peTP1 QP?ZD g:mig;tsz
75 36 7 PCl E_AP_D2R N BJ35 |pERN2 0 SMLOALERT*/ GP| 060|_H22 B_EXTB_SEL_XHCI 17 26
75 36 7 PClE AP D2R P BL35 |peRrp2 2 SMLOCLK|_K12 SML_PCH 0_CLK a2 75
75 36 7 @wf—’ﬂm g SMUDATAL“ML@ 42 75
75 35 7 (00T} PCILE AP R2D C P o=— 233 [PETP2 %)
o PCIE FW D2R N BH36 |pERNG SML1ALERT*/ PCHHOT* / GPI O74| 29 USB EXTD SEL_XHCI 17
o PClE FWD2R P BK36 |pERP3 SML1CLK/ GPI 068| D12 SML PCH 1 CLK a2 75
s @ PCIE FWR2D C N BF33 |pETN3 SML1DATA/ GPI O75| CL1 SM._PCH 1 DATA J—
» m PO E FWRD C P BD33 |peTps - -
- m—PCLE_EXCARD D2R N BI37 |perna v
T O PCl E_EXCARD_D2R_P. BL37 |pERP4 Z
7 ¢on PCl E_EXCARD R2D C N BD35 |peTng 5 (1PUIPD) CL_CLK1| L3 TP_CLINK CLK B
7 ¢on PCl E_ EXCARD R2D C P BF35 |peTP4 . (IPU1PD) CL_DATA1| J1 TP_CLI NK_DATA B
1O CL_RST1*|pM8 TP CLINK RESET L .
,_NC PCIE 5 D2RN BJ39 |pErns I-U
. NC PCIE 5 D2RP BL39 |perPs
, NC PCIE 5_R2D CN__AY35 |perns E
; NC PCIE 5 R2D CP  BB35 |peTps PEG A CLKRQ*/ GPI 047 R8 PEGCLKI L_GPl 047 1
CLKOUT_PEG A _N_AF44 TP_PCl E CLK100M PEGAN ,
, NC PCI E_6_D2RN BHAO |pERNG CLKOUT_PEG A_P|_AF46 TP_PCI E_CLK100M PEGAP,
. _NC PCIE 6_D2RP BK40 |pERPS e
- NC PCIE_6_R2D CN BD37 |PETNG
, NC PCIE 6 RRD CP BF37 |pETPE CLKOUT_DM _N_BB24 DM _CLK100M CPU N 71172
cLkouT DM _PLAY24 g DM CLKIOOM CPU P mmy7u 72
. NC PCIE 7_D2RN BJ41 |pERNT
» NC PCIE 7 D2RP BL41 |perp7
, NC PCE 7 R2D CN AY37 |pETN? CLKOUT_DP_N_ANLO DPLL_REF CLK N 1 72
, NC PCIE 7_R2D CP___ BB37 |peTpr akour op A ANIZ__ DPLL_REF QLK P oD -
. _NC PClE 8 D2RN BJ43 |pERNg
. _NC PCIE 8 D2RP BL43 |pERps CLKIN_DM _N_BDL7 PCl E CLK100M PCH N 717 75
, NC PCIE 8 R2D CN _ AY40 |peTng CLKIN_DM _P| BF17 o PCl E CLK100M PCH P am7 s
» NC PCIE 8 R2D CP  BB40 [pETPS
537 @m-PO E CLKIOOM ENET N o, A48 |g kouT_PO EQ CLKI N_GND1_N_BB26 PCH_CLKI N GNDN1 17
75 38 7 PCI E_CLK100M ENET_P AD50 | kouT_pai gt 70! ! ed by POECLKRQSH o\ apn_p|_AY26 PCH_CLKI N_GNDP1 .
vom-SSD CLKREQL g M PO ECLKRQ*/ GPI O73
507 PCILE CLKIOOM FW N AE49 [cLKOUT_PCI EIN 0 CLKI N_DOT_96N_M24 PCH CLK96M DOT N 1775
50, PCLE CLKIOOM FWP o, AES1ic KoUT_PCIELP CLKIN DOT_96P| K24 o,  PCH CLKO6M DOT P amu s
v FEWCKREQL 5  UIpoECLKRQLY/ GPI OL8 é
75 36 7 PCl E CLK100M AP_N AD40 |cL KOUT_PCl E2N d CLKI N_SATA_N_AK8 PCH CLK100M SATA N 17 75
75 36 7 PCl E K100M AP_P AD42 |C| KOUT_PCI E2P CLKI N_SATA_P|_AK6 P K100M SATA P 71775
3 17 AP_CLKREQ L T4 |PCl ECLKR@* / GPI CR0
757 PCl E_ CLK100M EXCARD N AA49 |CL KOUT_PCI E3N REFCLK141 N_J49 * PCH CLK14P3M REFCLK am 7 7
7 7 ¢om PCl E_ CLK100M EXCARD P * AA51 |cLKOUT_PCI E3P
v D EXCARD CLKREQ L - B8 |pCi ECLKRQB* / GPI (25
CLKI N_PCI LOOPBACK|_ES1 PCH CLK33M PCl I N 725 75
7 %qm)ﬂfﬂj E4N DOES THI' S NEED LENGTH %TCH???
. _TP_PClE CLK100M 4 PY50 |cLKOUT_PCl E4P
v JTAG DPMUXUC TRST L - ML |pc ECLKRQ4* / GPI C26 XTAL25_1 N_W9 - SYSCLK_CLK25M SB_R 17 74
XTAL25_ouT| W61
5097 PCl E K100M D_N AB40 |cLKOUT _PCl ESN
7597 (OO} PCl E_ CLK100M SSD P * ABA42 |cl KOUT_PCI ESP
3617 7 ENET_CLKREQ L K8 PHES 5%%4)@“ 44
. _TP_PClE CLK100M BRF40 [l koUT_PEG B N
. _TP_PClE CLK100M BPRFA2 o KOUT_PEG B P
., PEGCLKROB L GPI Q6 A [pEG B CLKRQ*/ GPI C66 PLACE_NEAR=ULB0O. ACA9: 2. 54mme > 2
XCLK_RCOMP|_AC49 - PCH XCLK RCOWP
7507 PEG CLK100M N AB44 |cL KOUT_PCI EBN
507 o—PEG CLKIOOMP o, AB46Ic KouT POl E6P
v D PEG CLKREQ L * J3 |PCl ECLKRQ6* / GPl 045 " (|OPI§%&E)XU/ GPl o4l _HB0 > TP_PCH GPl O64_CLKOUTFLEXO N
533 7 PCl E_CLK100M TBT N W4 [0 KOUT_PCI E7N Eﬁé B o cos{ D18 g TP PCH GPI 065 CLKOUTFLEX1
753 7 (oM} PCl E_CLK100M TBT_P - W6 |cLKOUT_PCI E7TP | a
3 17 @%.._MF}%E% ?A)GD' o6 "'-d (%5%)(2’ GPIose| A9 g TP PCH GPI 066 CLKOUTFLEX2
7222 | TPXDP _CLK100M N ARL2 |l KOUT_| TPXDP_N J51 * TP _PCH GPlI 067 CLKOUTFLEX3 N

+4

2 20 | TPXDP_CLK100M P ARLO

CLKOUT_I| TPXDP_P

be high in S3.

75 17

75 17

7517 7

75 17

7517 7

7517 7

75 17

OM T_TABLE
u1800
PCH- PPT- MB- SFF- ES1
70 25— SYSCLK_CLK32K_RTC o AL RTOA BGA W0/ LADO|_A37 LPC AD R<0> 1
NCx—CL9 IRTCX2 QPED- MWB15462 FWHL/ LADL| A39 LPC AD R<1> 17
(1 & 10) FWH2/ LADR| C39 LPC AD R<2> . —PP3V3 SO PCH
F(vlw-g/ LAD3| C37 LPC AD R<3> . — 823
,» RTC RESET L F19 IRTCRST* FWH/ LFRAME* | K40 LPC FRAME R L 1
_— e = = F——p——— — =
ol R1820
. PCHSRICRST L A3 lsrrcest El9 Py Loroor ho TP LPC DREQD_L 10K
[RgRL/ o1 23 [ F37 g TBT PWR EN PCH o i ow
. _PCH | NTRUDER L > K221 NTRUDER" (
SERI RQ 7 39 41
7 PCH | NTVRMEN L C21 || NTVRVEN
e — SATAORXNLAN3 SATA HDD D2R N Tar 7
SATAORXP|_ANL SATA HDD D2R P Tar 7
s HDA BIT CLK R @=— B85 |HDA_BOLK SATAOTXN|_AU3 SATA HDD R2D C N 737 78
strap not functional (VCCVRM = 1.8V) SATAOTXP| AUL g, SATA HDD R2D C P romy 7577
75 17 &= 37 |HDA_SYI
h ?IBBBOUD é SATALRXN|_AN6 2R N 9
.. _PCH _SPKR - N1 |sp SATALRXP|_AN8 SATA_ODD D2R P J
e {TPo prrst) = SATAITXN ARS__o SATA CDD R2D C N oy -
s HDA RST R L o—_F35{HoA RST* SATALTXP[ ARL g SATA ODD R2D C P s
sammHDA SDINO____ g D86lipa spino (1PD) SATA2RXN|_AD4 TP _SATA C D2RN
. _TP_HDA SDI N1 e B36|iDA sDiNL (1PD) SATAZRXP|_AD2 TP_SATA C D2RP __,
., _TP_HDA _SDI N2 ; G35 |HDA_SDI N2 (1 PD) SATA2TXN|_AL3 TP_SATA C R2D CN,
TP_HDA_SDI N3 - A35 |HpA_SDI N3 (1 PD) SATA2TXPL ALL g TP_SATA C R2D CP,
sy HDA SDOUT R~~~ o, K37 iHpa SDO(IPD- BOOT) SATA3RXN|_AD8 TP_SATA D D2RN
< SATA3RXP|_ADS TP_SATA D D2RP
20 17 JTAG | SP TMB K35 |HDA_DOCK_EN*/ GPI 083 ';: SATA3TXN|_AG3 TP _SATA D R2D CN,
v (rmyENET MEDI A SENSE RDIV g M85 lipa pock_RST/ 6P 013|() saTAsTXP| AGL g TP SATA D ReD CP,
SATA4RXN|_AE3 TP_SATA E_D2RN .
24 XDP_PCH TCK ML7 |3TAG_TCK (| PD) Q SATA4RXP|_AEL TP_SATA E D2RP _
o ,‘E e Tare TP SATA E RoD ON | =PP1V05 SO PCH yoa O SATA 4.
2 oy XDP_PCH TVB M5 ITAG TV (1 PY) - SATAATXP|_AHE . TP_SATA E R2D CP , PLACE_NEAR=U1800. AB10: 2. 54nm
2 (T XDP_PCH TDI - UL2 [3TAG TDI (1 PU) SATASRXN|_AC3 TP _SATA F D2RN B
SATASRXP|_ACL TP SATA F D2RP
24 XDP_P T M2 [3TAG TDO SATASTXN|_AJ3 TP_SATA E D 7
saTAsTXP[ AJL TP SATA F R2D CP,
SATAI COVPOL_ABLO -« PCH_SATAI COVP
o @m—oPl_CLK R =—"D12|sPl_aik SATAI COMPI |_ABL2 |
o
75 41 SPI_CSO R L AB8spI _Cso* %) SATA3RCOVPOL_AF10 .
SATA3COWPI | AF12 -« PCH_SATA3COWVP PLACE_NEAR=U1800. AF12: 2. 54mm
; TP _SPI_CS1 L o5 sPI_cs1* SATA3RBI AS|_AH4 PCH_SATA3RBI AS
PLACE_NEAR=U1800. AH4: 2. 54nm
W o) SPI _MOSI_R @=—Y8|sPl_wmosi (1 PD-BOOT) SATALED* WO PCH _SATALED L w 1R1832
750
7 o y—SPlL_M SO - Y2 |spi _M SO(1 PY) SATAOGP/ GPI C1| M2 DC2_PCH GPl Q21 _DP_AUXCH | SOL 24 /Bow
| PU) SATALGP/ GPI O19| RL DP_DC3_PCH GPI 019 SATARDRVR _EN 24 2201
=PPVRTC_G3_PCH =
R1802* 'R1803
20K 20K 21860
1/ 23W ow .7 _LPC AD R<0> R186 33 1 2 LPC AD<0> se a1
R1383%0Kl 1'1?1\%801 22%2 2201 + _LPC AD R<1> RIS61 33 1 Ao 5% TT20W W 20T | pd ape1> @2 .
153 2oy 1+ _LPC AD_R<2> RI862 33 1 2 5% TT20W M 20T pe—Ap<os 2 a0 s
12 %ZOW RTC RESET L ” ., _LPC AD R<3> R1863 33 LAAAZ o8 LPC AD<3> 730w 7s
2015 2201 PCH SRTCRST L ., .~ LPC FRAME R L RI1864 33 LAAN, 2 : i;i’)a W 20T pC FRAME L 7504178
PCH | NTRUDER L ., 7
PCH | NTVRVEN L o, s HDA BIT K R R1810 33 HDA BI T CLK qromy o1 7
] =l N TI_Z7mm 5% 17 20W M- 20T
C1802 1 1C1803 1 _HDA SYNC R R1811 33 1 2 HDA SYNC  jromy e 7s
1. 0UF — —L_ 1T 0OUF | = . TT_Z7mm 5% 17 20W 20T
629% 20%, 7517 _HDA RST R L R1812 33 1 2 HDA_RST_L -
2 xg ] E N TT.Z7mm 5% 17 20W M- 20T oD
0201- 0201- MR 75 25 17 _HDA_SDOUT R R1813 33 1, p2 HDA SDOUT  jormy =i 75
=PP3V. P 1O ¢ 1610 20 T i W e 0
=PP3V3 SO0 _PCH GPIO sz L NO STUFF
=PP3V3_TBT PCH GPI O, » = R1840
| NO STUFF 0
| TPCPU_CLK100M N 1 2
1OK 72 11
gg;? 4. 7K LA s A LSP T w2 NO STUFF 5%
RGP ; Rig41  H
R1834 NN\ 50— Z0W— 20T o 21 | TPCPU CLK100M P 1'\/Y\/2 |
10K 2
I RIB33 Tok T \N\a S Trow e 2or SRRt £ e ugw
S NN “~—555— 1720w 20T o 201
R1842 10K 1 2 FW CLKREQ L o
RIS 9 10K 1’\/\/\/2 5% 17 20W NF 20T Ap CLKREO L .
R1I844 10K 1 2 O% TT20W WF 20T o CARD CLKREQ L o
R1845 10K 1 2 O% JTAG DPMUXUC TRST L,
RI847 10K 1 \\V\p 5% T20W W 20T e\ o KREQ L 717 3
RISIA 10K s \AA/1 5% T20W W 20T pEG CLRKREO L -
R1I815 10K 1W\’z 5% 1720W g 201 TBT CLKREQ L 1738
1 8 10K 2 5% 17Z20W 20T -
j "_43 %Y 5% 1720W M- 201 S50 LLKREQ L
R1846 10K 1 2 PEGCLKROA LGPl O47 1
RI848 10K 1 a2 % TT20W W 20T pEGe KROB L GPLOB6 .,
RIS53 10K 1 W\ 5% 1720w SMBUS PCH ALERT L -
RIS5A 10K 1 W5 5% TT20W W 20T USB_EXTB_SEL_XHCI 1
R1855 10K LANAZ R USB_EXTD SEL_XHCI 1
5% 17 20W M- 20T
R1879 10K LAAA 270w ENET MEDI A SENSE RDIV .,

74 25

( I%S%XZ%/ GPI 067

SYNC MASTER=J13 M.B

SYNC DATE=09/ 15/ 2011

PCH SATA/ PCl e/ CLK/ LPC/ SPI

d} Appl e I nc.
®

BTG o

. . 1 1

Unused cl ock term nations for FCI M Mode PLACE NEAR L1800 W49 5 1m R1886

PCH CLK96M DOT_P R1891 10K 1 2 % ow

PCH_CLK96M DOT_N R1892 10K 1 2 : ﬁm ; jﬁi Y61

PCH CLK100M SATA P R1893 10K 1 2 T

PCH CLK100M SATA N RI894 10K 1 2 Z ﬁm ;/"FF ;gi =

PCI E CLK100M PCH P R1895 10K 1 2

PCI E CLK100M PCH N R1I896 10K 1 2 : i;jm zt jﬁi

PCH CLK14P3M REFCLK R1897 10K 1 2
5% 17 20W NF 20T

PCH CLKI N GNDP1 R1870 10K 1 2

PCH CLKI N GNDN1 R1871 10K 1 5> 5% 17 20W VF 20T I ETARY Pl
5% 17 20W NF 20T
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8 7 6 5 4 3 2 1

=PP3V3_SUS_PCH GPI O 8 17 18 19 20
=PP1V05_S0_PCH VCCI O PCIE ,
PLACE_NEAR=U1800. BF19: 12. 7nm
R1905* 'R1900
105n 4}109 9 OM T_TABLE OM T_TABLE
uzghs 2 o U800 U800
2012]  |2201 PCH- PPT- MB- SFF- ES1 PCH- PPT- MB- SFF- ES1
72 10 7 DM _N2S N<O> BL21 (M ORXN BGA FDI RxNo| BL13 FDI _DATA N<O> 710 72 N LVDS | G BKL_ON P M4 || BKLTEN BGA SDVO TV AU40 TP_SDVO TVCLKI NN 7
72107 DM _N2S_N<1> BL23 v trxn oD MWLSA62 L T | BI1S FDI _DATA N<1> 1072 <« o o LVDS_| G PANEL_PVR -2l vooen T "’“’9154525[)\,0}\,3'%§3 AK2 o TP _SDVO TVCLKINP ,
2107 DM _N2S N<2> BJ19 |om 2RXN (3 & 10) FDI_Rxhe| BDL2 FDI _DATA N<2> 10 72 T (4 C= 10) - a
2o mm—OM _N2S N<8> g BL17 Iov 3RXN FDI_RXN3| BJ11 FDI _DATA N<3> 1072 R1955 sqm-LVDS |G BKL PWM o L49§ peiTCTL SDVO_STALLN_ARS1 TP_SDVO STALLN ;
FDI _RXN4| AY15 FDI _DATA N<4> 710 72 100K SDVO S ﬁg@lﬁ% .
7210 7 DM N2S P<0> BI21 |pm ORXP FDI_RXNS|_AYL2 FDI_DATA N<5> 10 72 1/ 200 NCx—L5L]L_poc oLk (
72107 DM _N2S P<1> BJ23 |pm 1RXP FDI _RxNe| BJ9 FDI_DATA N<6> 10 72 201 K46 |y DATS, SDVO | AT50 o, TP SDVO | NTN 7
0 DM _N2S p<2> BL19 [ow 2rxp FDI_RX\W7| BFLO0 o FDI DATA N<7>  Fmu ? N B sovd ) @p AT48 o TP SDVO | NTP :
7210 7 @%‘ﬂw 3RXP NcXiLfCTRL?CLK P b
FDI_Rxpo| BI13 o FDI DATA P<O> mruve = NCx—MO L CTRL_DATA svo CTROK W2 g DPAIGDDC CLK
72 10 7 2N _N<O> BD22 IpM OTXN FDI _RxP1| BL15 DAT. <1> 10 72 SDVO_CTRLDATA| _R44 DPA_| DATA o
72107 DM _S2N N<1> BB22 |pM 1TXN FDI_Rxp2| BF12 EDI _DATA P<2> 10 72 NCx2H2 1Lvp | BG (TPD-PLTRSTH)
00 oy DM _S2N Ne2> 7 8810 oy o1y ZI2 FOI _Rxpa| BLLL FDI_DATA P<3> - NG 20 LD Ve DOPB AU A1 o g DPA IGAUX CHN
2o oMM _S2N N<3> o, BBI7 Iov 3TXN FDI _RxP4| BB15S FDI DATA P<4> 710 72 DDPB_AUXP| AMO o g DPA IGAUX CHP
FDI _Rxps| BB12 FDI_DATA P<5> 1072 NCxAS5L 1L vD_VREFH DoPB HPDLAY42 o DPA | G HPD .
72107 DM S2N P<0> BF22 |pM 0TXP FDI _RxpPs| BL9 FDI DATA P<6> 1072 NCx-AGA9 |1 vD_VREFL
72107 DM _S2N P<1> AY22 |pm 1TXP FDI_RxP7| BDLO o, FDI DATA P<7> am e 0 8 DoPB_ON AY48 o TP DP 1G B MN<O> ,
2107 DM _S2N _P<2> AY19 [pv 2TxP NCx-AK444LVDSA_CLK* o} E DoPB_OP| AYS0 g TP DP 1G B MP<0> ,
20 @m-DM_S2N P<3> o, AYI7 Iov 3TXP FDI_INT| BB10 o FDI_INT oo 10 72 NOx 2K46 Tl vpsa_cLk >\ ooPB_IN AY44 g TP DP IGB MN<1>
=l DDPB_1P| AY46 > TP_DP IG B M P<l1> R
FDI_FSYNCO| BH12 FDI _FSYNC<0> 1072 _ ARAG| VDSA_DATAO* pope_ 2N BB44 g TP DP 1G B MN<2>
PCH_DM _COVP BF19 Ipv _zoowp FDI _FSYNC1| BK8 FDl _FSYNC<1> 1072 =PPVRTC G3_PCH_ .« = %MLWJAW* ? DOPB_2PL BB46 g TP DP 1G B MP<2> .,
8019 |om i reave 1 ANA4]| yDSA_DATAZ* DoPe 3N BAMO gy TP DP 1G B MN<3> ,
FOI_Lsvnoo| BK12 EDI_LSYNC<O> - R1915 NCx_AKaG vDsa_DATAS* % ooPe aF[ BASL o TP DP IGB MP<3>
PCH DM 2RBI AS 820 |owt 281 AS FOI_Lsvci[ BB g FDI LSYNCS1> o 390 3
PLACE_NEAR=U1800. BK20: 2. 54nm ) iow NCx—2R44 |l vDSA_DATAO % DDPC_CTRLCLK|_T50 DPB | G DDC CLK
1 AN51 || vDSA DATAL A4 ey DPB | G DDC DATA s
7R°510920 o DSWRVEN| F22 o,  PCH DSWRIVEN Mo A |1 VDA DATAZ 5 (TReRREN
bow . PCH SUSACK L o Fislsisacc (1py) %E NG 2K42 | vDsa_DATAZ boPC_AUXN_AUSL DPB_| G AUX_CH N .
2201 4 DPURCK| A21 o,  PM DSW PWRGD am - 3 DDPC_AUXP| A9 DPB_I G AUX CH P 5
wou - PMSYSRST L g  Lldsys ReseT* o NARKAELVDSB_cLK* = DDPC HPD| BE46 o DPB | G HPD .
= ELCH WAKE* 3%%@7 18 36 1 1909 I\MLVDSB CLK O
o6 30 24 PM P YS_ P MLO |Sys PWROK w 100K = DDPC_ON|_BCA9 TP_DP_| N<O> N
5% CLKRUN'/GPI 082| T2 g PMCLKRUNL ~~~~ gyruwwa 750w w«AVBO| VDSB_DATAO* &) poPC_op|_BC51 TP_DP_1 G C M P<0> .
oo s M PCH PWROK g M2 lpvrok > 2201 NCx-AL49]LvDSB_DATAL* DDPC_1N_BD48 TP DP IG C MN<1> .
N susstaricpiosl| B 5 LPCPWRDWNL rynszas s NCx 2511 vDsB_DATAZ poPC_1pP| BDSO TP DP IG C M P<i> 5
o mmp—PM PCH APWROK g G laPwRaK 1 NCx—AHB%L vDSB_DATA3* DbPC_2N|_BF46 TP_DP 1 G C M N<2> .
SUSCLK/ GPI 062 D8 g PM CLK32K SUSCLK_ R 40 ] DoPC 2P| BF45 TP DP IG C M P<2> s
zau g PMMEMPWRED o, BI2 [DRAVPWROK NCx2MA8 [LVDSB_DATAO DDPC_3N|_BE49 TP DP 1 G C M. N<3> .
SLP_s5*/ GPI 063|_F6 PM SLP_S5_L 1™ NCx-AL5L [l vDSB_DATAL poPc 3P| BESL g TP DP 1G C MP<3> ,
o PMRSMRST L~ B20JrswRsT* SLP_s4* |1KI10 PM SLP_S4 L 710 27 36 38 39 66 NCx2J49 | vDsB_DATA2
SLPs3 h? g PMSLP S3 L~ oomyviszrse e NCx-AH8 [l vDSB_DATA3 DDPD_CTRLCLK|_M48 TP DP 1IG D CTRL_CLK ,
10 PCH SUSWARN L~ o, CI3 ISUSWARN®/ SUSPVIRDNACK/ GPI GBO PPRR-GIRHRATA 22— TP DP 1G D CTRL_DATA,
SLPAKST g TP PMSIP AL
wawmm PMPWRBTN L g  KI9jpwRreTN: (1PY) , TP_CRT 1 G BLUE M6 |CRT BLUE DDPD_AUXN_AU46 TP_DP_1 G D AUXN B
SLP_Sus* %@w 66 . TP _CRT_ | G GREEN R46 |CRT_GREEN DDPD_AUXP|_AU44 TP_DP_| G D AUXP N
66 40 39 @w&A@RSEW@ ggl ., _TP_CRT_|I G RED - U46 |cRT_RED DDPD_HPD|_BK44 TP_DP_| G D HPD N
(1PD-Deep o) PNSYNCH%@ 11 72
o T PM BATLOW L > HLO |BATLOW / GPI 072 (1 PU) ., TP _CRT_ I G DDC CLK R49 |cRT_DDC_CLK g DDPD_ON|_BG51 TP _DP 1 G D M.N<O> N
SLP_LAN/GPICRO| A7 g PCH GPICR9 ~~~~  epmie ; TP_CRT |G DDC DATA gy MO ICRT_DDC_DATA DDPD_0P|_B&#9 TP _DP |G D M P<0> .
PCH R _L - F12 R * DDPD_1N|_BF42 TP DP 1 G D M.N<1> N
e . _TP_CRT_|I G HSYNC - MBO |CRT_HSYNC DDPD_1p| BD42 TP DP 1G D MP<1> N
. _TP_CRT_|I G VSYNC ¢ N51 |cRT_VSYNC DDPD_2N|_BJ47 TP DP 1 G D M.N<2> N
poPD_2pP| BL47 TP DP IG D M P<2> o
R51 IbAC | REF DDPD_3N|_BL45 TP_DP_1I D N<3> N
T48 |cRT_| RTN DoPD 3P BI4S g TP DP IGD MP<3> ,
20 10 18 17 8 _=PP3V3_SUS PCH GPI O
18 PCH SUSACK L .4
1/%.:/8W
201
=PP3V3 SUS PCH GPI O ¢ 1715 19 20
=PP3V! P | 8 17 19 20 25 35
=PP3V3_S5_PCH s
R1985 1K 1,5p2 PM PWRBTN_L 10 20 30
5% 1720W WMF 20T
R1991 8. 2K LAAN2 PM CLKRUN_ L 71830 0
5% 1720W WMF 20T
R1982 10K LAAA 2o PCH GPl (29 1
RLO25 1K 1,pp 2 ZD" ;zzx NM:F zzi POl E WAKE L e SYNC WASTER-J1S VB SYNC_DATE=00/ 15/ 20L1]
PCH DM / FDI / PM Gr aphi cs
R1924 100K 5 zn 2 PM SLP S3 L 716 27 3 39 6 o T
R1I921 100K BNV 5% TT20W W 20T oviSip S4 L e e e e d} Appl e I nc. <Prelininary Test>
R1922 100K - , 5% TZ0OW W 20T By op | 10 29 6o S <no
R1923 100K 2/\/\/\/1 5% 1720W MF 201 o\ SLpP SUS L <no_LABEL>
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OVl T_TABLE
NCx—BH24 ITP1 u1800 LAY NnC
5 BK24 |tp>  PCH- PPT- MB- SFF- ES1 AB NG
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@B EXID IX P g BHO HES gy 1P UoD VIEANN, :
UsBP6P|_F26 TP_USB_W.ANP . RSVD: W Fi
35 25 20 10 18 17 s _=PP3V3_S0_PCH GPI O _ %BP?N%@ 26 74 :
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A4S wo 1/ 2 THI'S SIGNAL |'S | NTENDED FOR FI RMMRE HUB AND WE ARE NOT USING I T
A49 b 'Y 201,
A51
BH1 BL48 —_
BH51 L BL49
VSS_NCTF
BJ1 - Q BL51
BJ3 c3 =
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PCH- PPT- MB- SFF- ES1
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2101 N =3%9Tﬁ323 meft as NC per DG ) § VOCAPLL_SATALAME yNC e ed per DG
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AJ23 DS[ AG37 glar t er n2gnd
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BC43
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TBT XTAL Power ¢ SREVDILO I8 LK 5 ® & |VBAT and +V3.3A are
| g ht internally ORed to QGZO 12
NO STUFE | |incia § 7 % |create VDD RTC OUT. SSMBNBTFEAPE |,
1 1 1 1
Cgezg il 26221 36201 lo° coep2:| U2600 +V3. 3A shoul d be first H
c% N c% o c§ o i,é_lﬁ'\év i( T SLG3NB148A avai | abl e ~3. 3V power NS 1778
) ) ) 2402 40528 CRIT%’%:AL to reduce VBAT draw. G s
11 | ool 0 25M A 32KHZ_A| 12 SYSCLK CLK32K RTC o 20 3 rmy—oPl _DESCRI PTOR OVERRIDE L | 1
CRI TI CAL 6 | vDDI O 25M B =
C2605 = 14 |voDi o 25M C  25MiZ_Al 9 SYSCLK CLK25M SB 17 74 SYNC MVASTER=NMASTER SYNC DATE=NASTER A
12PF R2605 25Mz_g| 8 TP _SYSCLK CLK25M ENET TTTLE .
2y SYSCLK_CLK25M X2 N 2oM7 015w SYSCLK_CLK25M TBT o 7 Chi pset Support
JA’ CRI TI CAL =PPVRTC G3_QUT , —
50V - vop RTc aut| L a4 For SB RTC Power <prefininary Test> | C
CR?:??WCAL ‘:@NCYZ o i an_THM h Appl e I nc.
NC 3. 2%2. 5t SM 16 PAD 1C2610 8 <no_LABEL>
C%26P(|):6 © 25. 000MHz- 20PPM- 12PF- 85C 2%‘2#\/ NEIE B - 15»'055/ NOTI CE OF PROPRI ETARY PROPERTY: -
LJA) NOTE: 30 PPM crystal required | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE
= 50,;\5/\4 Il NOT TO REPRODUCE CR COPY I T
= NOT TO R S WHOLE OR
VAL mars mesten s SPRTTO5 OF 80
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. =PP3

USB MUX FOR LS/ FS | NTERNAL DEVI CES

BYPASS=U27000. 5: : 5MM

BYPASS=U2700. 5: : 2MM

USB_HUB
C2700 1 C27011 C2702 1C2703
a7 L = 9t — AT
] e —F B ]2 oo
J__ BYPASS=U2700. 15: : 2MM
- BYPASS=U2700. 10: : 2MM
BYPASS=112700 23:: 5MM BYPy =
C2704 1 C27051 C2706i 708 1
4. 708 —— 0. 10F —— - 1UE
SR S éoﬁf

il 2700

BYPASS=I EZ?OO 36::2MWM

BOM GROUP BOM OPTI ONS

HUB_ALLREM HUB_NONREML_0, HUB_NONREMD_O
HUB_1NONREM HUB_NONREML_0, HUB_NONREMD_1
HUB_2NONREM HUB_NONREML_1, HUB_NONREMD_O
HUB_3NONREM HUB_NONREML_1, HUB_NONREMD_1

NON_REM 1 :

%

PART# DESCRI PTI ON

REFERENCE DESI GNATOR( S)

CRI TI CAL

BOM OPTI ON

19750485 1

XTAL 24MHZ 60PPM 16PF 2 5X2X0 55|

90C

Y2700

CRI TI CAL

10
15
23
29
36

HUB_NONREML_0
R27 041

b?

J5 USES 197S0181 FOR Y2700

g

1 C2713 1C2

L 714
o

TRACKPAD/ KEYBOARD FOR D1/ D2,

SMC DEBUG PORT FOR D1/ D2, TPAD/ KBD FOR J3X

BLUETOOTH FOR D1/ D2 & J3X

NC FOR D1/ D2, SMC DEBUG PORT FOR J3X

=PP3V3_S3_USB HUB ; .

T 4 000D, 160\AFT TAB BYPASS=U2650. 29: : 2MV (S ic A
3
CRI TI CAL H(f
C2709 1 CRI TI CAL SYM VER J_
18RE 29 1271 =
A PFE USB2513B
o R2700 Sak  RgEoL o
HUB_NONREMD_ 1 1AM, 5M LAAAZ USB_HUB_TEST 11 | vEsT OM T TABLE  USBOMDNI/PRT Dis M|l USBHUB DN1_N .
R2703 8w i 1511‘%“ . USB HUB RESET L 26| reser+ useop_Di/ PRT_DIs P12 USBHUB DL P D
AT, = i = = =9 USBOM DN2/ PRT DI S vel 3 USBHUB DN2 N o2
s USB_HUB XTAL1 33 | XTALI N CLKI N - T e
%;E‘é’ R’ caL USB_HUB_XTAL2 32 | xraLcur USBDP_DN2/ PRT_DI S P2| 4 USBHUB DN2_P o2
2 6 USBHUB DN3 N
28 USBDM DN3/ PRT_DI S_MB| 9 26
USB_HUB_NONREMD SUSP_I NDY LOCAL_PVRI NON_REMD |0 0™ ) et o sl 7 USBHUB DN3 P 5 2
USB_HUB_NONREML 22 | SpA/ SVBDATA/ NON_REML NdL_8 USBHUB_DN4_N Y R
HUB_NONREMD_O USB_HUB CFG SELO 24 | sci/ SMBCLK/ CFG_SELO nd ©  USBHUB DN4_P G o =
IR2705 HS_I ND/ CFG_SEL1 PRTPWRL/ BC EN1*| 12 TP_USB_HUB_PRTPWRL
10K PRTPWR2/ BC. EN* | 16 TP_USB_HUB_PRTPVR2
5/015}9’ PRTPWRG/ BC ENa*| 18 TP_USB_HUB_PRTPV\R3
62! Nal 20_TP_USB HUB PRTPWRA_
\py ocsiript3 TP _USB HUB OCS1
jpu  ocs2rlpl?  TP_USB HUB_ OCS2
L Py Osca+l9 TP_USB_HUB_OCS3
LU ng 21 TP _USB HUB_OCS4
RBIAS| 35 USB HUB RBI AS
DUE TO HEI GHT LI M TATI ON 27
J3X USE 19750284 FOR Y2700 TO SAVE COST veus_per| 21 USB_HLB V-IBfL;'f I
useDm uP|_30 tgs V) rﬁb N~ gy 10 74
useop_p| 31 ___USB HUB_UP_P

BYPASS=U2700. 26: : 2MM

PCH PORT 7 (EHCI 1)

USB XHCI / EHCI 2 PORT MJUX FOR EXT B

» =PP3V3_S3_USBMUX

C2760 1
SAE

2
1 USB EXTB EHCI 4@ 5 |
PCH PORTQ(E"'C'ZLIZ% USB EXTB EHCI N 4w
Pl
M USB EXTB XHCl _P 7 |ow

PCH PO?Fl(XHCI)“:Zg USB_EXTB_XHCI _N 6

¢ 8CE"

v+ 1

USB EXTB

P

N

Y-

TO PCH XHCI

NOSTUFF
R227720
o 1o USB_EXTD XHCI _N 2 USB_TPAD R o
& NOSTUFF A Rer> «
et i
4 s0mmy USB_EXTD_XHCI_P LA USB TPAD R Rery «r 1
5%
MLpW

CD 7 * " TO CONNECTOR
USB EXTB N gpry,

3USB102ZLE
TGN
CRI%EI CAL

SEL| 10

B_EXTB_SEL_XHC|

7 36 74

PULL-UP TO 3.3V SUS ON PCH PAGE, SEL PIN | S LEAKAGE- SAFE
Us|

¥ PCH GPI G50

SEL=0 CHOOSE USB EHCI 2 PORT

SEL=1 CHOOSE USB XHCI

PORT

NON_REM 0O

STRAP PI N CFG

; e WEAEN. e

CANNCT | NDI CATE ALL 4 PORTS ARE NON REMOVABLE ON USB2514B VI A STRAPPI NG, PROGRAM NON_REMOVABLE DEVI CE REG STER 09H

BOM TABLE
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI Tl CAL BOM OPTI ON
343850824 1 | USB HUB 2514B U2700 CRI TI CALuspHUB: 2514B
343850928 1 | USB HUB 2513B U2700 CRI TI CAL yspHUB: 2513B
343850988 1 | USB HUB 2512B U2700 CRI TI CALyspHUB: 2512B

D1, D2 ENG NEERI NG USE USB2513B PRODUCTI ON: USE USB2512B
J3X ENG NEERI NG USE USB2514B PRODUCTI ON: USE USB2513B

IR FOR J3X

=PP3V3_S3_USB_HUB s 2

1R27221R2723
10K 0
feiew it
2402 2402

26 9 USBHUB_DN3_ N
26 9 USBHUB DN3 P
26 9 USBHUB_DN4_N
26 9 USBHUB_DN4_P
26 9 USBHUB_DN2_ N
26 9 USBHUB_DN2_P

NOSTUFF NOSTUFF
10

TO CONNECT TP/ KB TO PCH XHCI

NOSTUFF R5701 & R5702,

STUFF R2720 & R2721

TO TP/ KB

SYNC VASTER=J5 AMD

SYNC DATE=08/ 177 2011

TTILE

USB HUB & MJUX

d} Appl e I nc.
®

TG NOVEET

<Prelininary Test>

<no_LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N IS THE
PROPRI ETARY PROPERT'

THE POSESSOR 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

Y_OF APPL
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The circuit bel ow handl es CPU and VTT power
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 behavior
WHEN HIGH: CPU 1.5V remains powered in S3, VIT follows SO rails,

WHEN LOW CPU 1.5V follows SO rails,
P1V5CPU_EN =
MEMVTT_EN =
MEM RESET_L =

(I
(I
[

VTT ensures clean CKE transition,

PM SLP_S4 L
PM SLP_S3 L

66 39 38 36 27 18 7

SOLATE_CPU MEM L + PM SLP_S3 L) *
SOLATE_ CPU MEM L + PLT RST L)  *
SOLATE_CPU MEM L + CPU_MEM RESET L

during SO->S3->S0 transitions,

PM SLP S4 L

MEM RESET L not

as wel |

of signals.
i sol at ed.
MEM RESET_L i sol at ed.

+» =PP3V. v

1v35 SO " PGOOD!

f or

PM_MEM PWRGD pul | -up to CPU VTT rail

CPU

is on CPU page

IRP805 1o 111 0 =PP1VERIV35_S3_CPU_VCCDDR PM_MEM_PWRGD .
1 ifosio2
16w
L4b2F Lasw CRI TI CAL |6
1 2402 D
CRITIcaL  +-PLYBCPU EN oy |_ @820
= _=PP3V3 S3 NEMRESET CPUNVEM S0 W |'<'
CPUMEM SO 2l 3 PM VEM PWRGD L 2|G El
R2801* SSMBN37FEAPE kn 402, 1
100K 563
s 8 - Bhe
’ 0 s
NO STUFF ab2, sk P1v35 S0 DI 5@ BVB5300WV 1
1 ;
2R02K895 ORI TI CAL P1V5CPU EN L 1l wrmca g
gy PEMSO |, D SEEM S0 | c2820:
CLF K e
2402 SSVENSTRERE |2 B Feare % 0. 0473k,
sorse3 | Kk OT563 X5R- CERM 2
|_' 2 0402
CPUMVEM SO . o
R2890 s[c* sk; el
2 2 L SOLATE_CPU_MEM L 2 O A1 I SOATE QPU MEM L R L
1/520/6’w A
201 = §
16
¥ o CPO/EM ES;’LZGQ | cruvem s
M"]_r —
» _=PP5V_S3 MEMRESET CRI TI CAL ¢ MEWTT EN gy o =0 C el o) NEM/TT CI
CPUMEM :130 ols X SLeasAFQozz an‘p
iy oy P R02: svenaFZe " TN Ensures CKE signals are held lowin S3
SO_RE Y
10%5 10%5% SOT56 M 2 25 10 (rmy—PLT_RESET L 1 EAD VT e 2 NEWTT EN gy oo
g g SOLATE_CPU MEM L9 isa+
e e " o 2 o) SALATE_CPU MEM L 95 _
i, i s o 2056 7 10 7 (rmyPM_SLP_S3_L 3 | so_en Vool 0. &N PLIVSCPU ENg, » SERVIT _SO_VITCLANP
CRI Tl CAL CRITI CAL MEWTT EN L L CRITICAL w02 2r 10 gy PM SLP_S4 L 6 |s3_EN RST_ouT* |, 8 VEM RESET_lepm 27 20 20
CPUVEM SO PRBE50 .ol b s1o S0 - 1 [y =MEM RESET L 7 RsT N o o g, @0 T8V
NOSTUFE ' Q@815 ssVBNATPOR | 21| L reare oo BRY
2817 : SSMBN37FEAPE sorse3 | KA > | Sors63 s
0. 047UF SOTS63 i - = CRI Tl CAL
6;%‘,;/’:2 _ [ 2% sk s gs 2o =PP5V_S3_MEMRESET _ 850 0
1
) 2 T u)H PLT_RESET L e 2 = 1 R2851! SSNB'\B%SEAPOTBGIGE :
= = 100K =
5
1/}EW ™
0
CRI TI CAL 402, 2[G" s
cpurvgr\itsso CRI Tl CAL VITCLAMP_EN
SSMBN37FEAPE ols NO_STUFF
«|_MEMRESET_ISQL_LS5V. L » sorse3 sswsm%%?ﬁ% = 1:
- sorses | K 0. 047U ——
*® 1 céé\(,, 2
oo =MEM RESET_L_—  CPU_NEM RESET_L of T&Te NEM RESET_L oy 27 26 20 e 402
— 2 =TRUE < IR s5[G™ Stz
w0 =DDRVTT_EN
CPUMEM S3 m
R2817 ]
1«/3/»2
5%
1/ 16W
M- LF
402
Step | ISOLATE CPU MEM L | PLT_RESET L | PM SLP_S3_L| PM SLP_S4_L | CPU_MEM RESET_L MEM RESET_L MEMVTT_EN |P1VvBCPU_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 0 0 1 X 1 0 0 A
SYNC MASTER=J5 M.B SYNC DATE=07/ 29/ 201
S3 4 0 0 1 1 x 1 ) 1 e
to ¢ o ! ! ! o™ ! ! ! CPU Menory S3 Suggort
SO 7 1 1 1 1 1 CPU_MEM RESET_L 1 1 o y
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>
L . . NOTI CE OF PROPRI ETARY PROPERTY: T —
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 fromS3, but MEMRESET L will not properly assert. Sof t war e T e o e e e
must deassert | SOLATE CPU MEM L and then generate a valid reset cycle on CPU_MEM RESET L. T T e e 1T /N WHoLE OR PART ggm
I'V ALL RI GHTS RESERVED




8 7 6 5 4 3 2 1

12 _PPOV75_S3_MEM VREFDQ A 122 o _PPOV75_S3_MEM VREFDQ A 12 _PPOV75_S3_MEM VREFDQ A 12 0 _PPOV75_S3_MEM VREFDQ A
12 _PPOV75_S3_MEM VREFCA_A 122 o _PPOV75_S3_MEM VREFCA A 12 2 _PPOV75_S3_MEM VREFCA A 12 20 _PPOV75_S3_MEM VREFCA A
=PP1V5R1V35_S3_MEM A , o =PP1V5R1V35_S3_MEM A , =PP1V5R1V35_S3_MEM A , =PP1V5R1V35_S3_MEM A , .
C2907
1
0. 47U 29081 |1 2909 G 29181 |1 2919 G220 29281 |2 C2929 G2937 2938 |1 2939
et RARBA T || 9TarE L L oaroR - Y X (v L o 47U L L g a7 OF 047t — 0. 470F L L 04708
2 N d| 9 o Al Nfo| H| ® o % % o 30
201 25|y 8l elss &olyd o 3 CERMX5§Z¥2 2;‘2:)’?MX5R1 CERM XS5, 1 2|0 8|S s 8old o 3 mmxsa‘{? 2;‘2:)’?MX5R1 CERM X551 2 Q25 98l 8ond o 3 cemxs;af“{2 PR A, CERM X551 2 Q25|88 25| S %Ism ol 3 CERMX;_Q\E“Q 2‘2(‘:EQ’:MX5R1
L ~— Vob—— ~\VDDQ~ B3 1 ~— — Vob—— <VDDQ~ B3 il ~— — Vvob—— ~\VDDQ~ B3 01 201 1 — — vobh—— VDD~ B3 201 201
D o %m Swz ;,JSBLE g 1 73 30 20 12 ﬁm ﬁ ﬁ<c1)> K3 |a0 Swz ;,ISBLE £t 1 730202 _MEM A A<O> 3 |ao sz ;,ZTSBLE g8 e MEMA A<O> K3 | OM T_TABLE N
3 MEMA A<1> L7 Im . o 73 30 28 12 <1> L7 [a1 . > 30212 _VMEM A A<1> L7 (a1 > 7330 2012 _VMEM A A<1> L7 U2930 >
3; Zg MEM A A<2> L3 |no FBGA- 10, 1X12. 6- 34 RESET O%SE—LM;L;L” MEM A _A<2> 13 |a2 FBGA- 10, 1X12. 6- 34 RESET D%SE—L:;};}L” MEM A _A<2> 13 |a2 FBGA- 10. 1X12. 6- J4 RESET* D%SE—L:;ZZL}L” MEM A _A<2> L3 2; FBGA- 10. 1X12. 6- J4 RESET* N2 MEM RESET L 27 2
2y MEMA A<3> K2 [ag S ¥ ool B3 MEM A DO<5>  #04, MEM A A<3> K2 lag S ol B2 MEM A DO<9> 33, NEM A A<3> 2 la 3d pol B3 MEM A DQ<21> #,3, _MEM A A<3> K2 |a3 33 pol B3 MEM A DQ<28> ., 1
7y VEM A A<4> L8 |ng g pai| &7 MEM A DQ<6> s NEMA A<d> 18 |ay sd pa| &7 MEM A DO<10> ;. MEM A A<4> 18 |a S g b &7 MEM A DO<23> .. ,, MEM A A<4> 18 a4 9 g pall &7 MEM A _DQ<25> .,
iz VEM A A<S> L2 las . pe| ©2 MEM A DQ<4> 2 MEMA A<E> 12 as .- el 2 MEM A 13> ;... MEM A A<5> L2 |as P | @2 MEM A 20> o MEM A A<5> 12 |as = ol 2 VEM A 29> s
313 VEM A A<6> M las g p posl 8 MEM A _DQ<7> 21 MEM A A<B6> M [as g ‘S’ pes| c8 MEM A 15> ... _MEM A A<6> M |ns E ‘S’ ol 8 MEM A 22> P MEM A A<6> M8 |as g pes| c8 MEM A 31> .0
nn MEMA AST> W a7 N_DQi[ E3 MEM A DO<1> Gy MEM A A<7> W la7 NE_pos| E3_VEM A_DQ<8> 2 MEMA A<7> e la7 NF_DQa| B3 MEM A _DO<16> 5, MEM A A<7> M |a7 s NE_Da| E3 MEM A DQ<30> ;1. 1
1 MEM A A<B8> N8 Ing il NE_Dos| EB_MVEM A DQ<3> 21 MEMA A<B> M [ag d NF_Dos| E8 MEM A DO<12> g ;; MEM A A<B> N [ag o NE_Ds| E8 MEM A DO<19> ;.. MEM A A<8> 8 |as = NE_DOs| E8_VEM A DO<26> ;4,15
25 VMEM A A<O> M8 lag i nF_Dos| D2 VEM A DO<O> 50 MEM A A<O> M8 o & NF_Dos| D2 NEM A DQ<14> .. NEM A A<O> M8 [ag i NF_DQs| D2 MEM A DOSI7> 4o NEM A A<O> M8 [po @ bos| D2 MEM A DQ<24>
8 83 8 2 12 2 NF_DQ6 DQ< 71273
21 VEM A A<10> HZ |10/ AP NF_pQr| E7_VEM A_DQ<2> 262 _MEM A_A<10> H7 |a10/ AP NE_DQ7| E7_VEM A DQ<11> ;... _MEM A A<10> H7 |a10/ AP 8 NF E7_NEM > . M A_A<10> H7 3 “oor| E7 >
s 3 3 @1 & 2 12 ) o7 E7Z_MVEM A DQ<18> ;5 , _MEM A A<10> H7 |a10/ AP NF_DQ7 M A 27 T2
5 MEM A ASII> W las M = NEM A o> 53 NEM A AS11> w la; ; I A pels 5 1 MEM A A<11> w la; ] n MEMA A<11> W s M B
7% TNEM A A<12> K7 |a1os s DQS| DOS B8 EM A A<12> K7 |atos s 0 DCs| DS B8~ EM A A<12> K7 0 ps| 3 MEM A P<2> 783 —12> K7 0 ps| S8 MEM A P<3> ,, ;5
333 VEM A A<12> K7 | g b |08 VEM A N<O> 2 3 g o5 MEM A Nels 78 33 A12/ BC* 2 = MEM A Ne2s 7333 VEM A A<12> K7 |n2/BCt
23z VEM A A<13> N3 lais S o= MEM A DQS N<0= 18 VEM A A<13> 18 |us 2 postp8 VEM A DOB Nel> #4 —m i A~A2135 ns s s oes DOS N<2> % 3% —EV A2 13> o [ais % oes* D8 MEM A DQS N<3> 4, ,,
212 VEM A A<14> N7 Ja1g o DMV TDQS|B7 7330 26 12 _VEM A _A<14> N7 |p14 o DM TDQs| B7 7330 20 12 _VEM A _A<14> N7 |a14 o DM Tl B7 MEM A A<14> nr | B7
5 3 o e o o DS 7330 26 12 _VEM A _A<14> N7 a4 o DM TDGS| _—
7333 -MEM A A<15> 37 |us NF_TDGS* A% NG = 2330 2 12 _VEM A _A<15> 37 |n5 NF_TDGS* A% NG 1 73 30 28 12 _VEM A _A<15> 37 |a15 NF_TDGS* [52% NG = 7230 20 12 _VEM A _A<15> 37 |a15 NF_TDGS* A% NG <
2333 MEM A BA<O> J2 Iano L w0 2033 _VEM A BA<O> 32 Igao } 20z VEM A _BA<O> 32 [gao MEM A_BA<QO> 32
513 MEM A BA<1> @ lam O o e T ooa Al NEM A BASI> 6 Jam csup ANMEM A CS Lot MEM A BAS1> 8 [ csirfo HIMEM A CS L<1> ™ i VEU-A BACT = o Jons cstrfy HIMEM A CS L<1> ;s
3 MEM A BA<2> 35 laa OM@ A eege” it MEMA BASZ> 35l csorp TEVEM A CS L<02 """ VEM A BA<2> 13 lon csorp BVEM A CS L<02 """ "VEM A BA<2> 13 lono csorf, FBVEM A_CS_L<0> 1 25
s NEM A RAS L3 rasr oxeol @ MEM A _CKE<O> 425 50 pepp A RAS L 3 . okeol @ VEM A_CKE<O> 4220 50 vmpp A cKkeol @ _VEM A_CKE<O0> 12 5 0 cKkeol @ _VEM A _CKE<0> ;.
1y AEAes L o SE[EErASERS LR e v SErEMrA GRS | etA e L adve SeE MBI GES AR A e L B GBS
73 30 12 73 30 26 12 2 7 ~
i MEMA WE L s dwer F7 NEM A CLK P<0> 5., MEM A WE L tadver oK F7_MEM A CLK P<o>£°3;%n MEM A WE L 3 Jver F7 MEM A CLK P<0> ,,,, MEMA VE L 3w F7_ MEM A CLK _P<0> ., . 5
3 13 MEM A _QDT<0> & lopro acpG MEM A_CLK_N<O> 4, ,; MEM A_ODT<0> Gl lapro ae S MEM A_CLK N<0> 73" " VEM A_ODT<0> G looro oS NEM A CLK N<O> ;, ;; NEM A_ODT<0> Gl lopro oG NEM A CLK N<O2> .
2 2 2 p=f WVENMLA AR _NSU2 12 2
2 3 VEM A ODT<1>F1 |oomy e 330 212 VEM A ODT<1>Fi |oprs q s %0 1 _VEM A ODT<1>F1 |oprs A NC 330 12 _VEM A ODT<1>F1 |oprs q
NC o
MEM A ZQ<0> 8 |7 78 NG MEM A ZQ<1> 8 |7 ZI MEM A ZQ<2> 8 |7 [7o<NC MEM A ZO<3> 8 |7 78 &
C MEM A ZQ<4> M9 |rn gg”\,c MEM JA_ZQ<5> 9 |0n 83, NG MEM A ZO<6> M9 |on [ 80X NC MEM A ZO<7> 0 |7 84, NG
N L NC 8 NC {ﬁ}(NC \d 8
8% o 2% “ - 8% NC
A 83 NC L 83 | 82<NC 83
R292(28 2R420901 vss —VSSQ— R292]28 22R420911 vss —VSSQ— NC R29224(3 22R420921 vss —VSSQ— R2923:1(3 22R420931 vss —VSSQ— NC
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=PP1V5R1V35_S3_NEM A , =PP1V5R1V35_S3_MEM A ; 5 =PP1V5R1V35_S3_MEM A ; 5 =PP1V5R1V35_S3_NEM A ; 5 B
C2947 1 C2957 1 C2967 1 1
i gl b2t i Gopgl L@me el Goge:l l2age WL gl L 2ae
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;; zg MEM B_A<9> M |ag = NF_DGs| P2 VEM B_DQ<33> ;. s _MEM B A<9> M8 [a9 5 NF_DGs| P2 VEM B DOQ<40> ;. .»_MEM B A<9> M8 a9 5 NE D[ D2_MEM B DQ<49>  ,',7, _NMEM B _A<9> M8 a9 = NF_DOs| D2 VEM B _DQ<57> ;4 5 B
3333 VMEM B A<10> H7 |a10/ AP § NF D7l E7Z_MEM B_DQ<35> 4, s _MEM B _A<10> H7 [a10/ AP § NF_DQr| 7 MEM B DQ<42> , ,, ,;_MEM B A<10> H7 |a10/ AP § NF Do7| E7_MEM B DQ<55>  ;, ;o VEM B_A<10> H7 |a10/ AP § NF D7 E7_MEM B DO<63> ., 15
21 MEM B A<11> W |11 & < MEM B DOS P<4> lgzg 35 MEM B A<11> W |a11 & sl 3 MEM B pP<5> ]gg 33 MEM B A<11> W |a11 & sl C3 MEM B P<6> 1;23 gg MEM B A<11> W |a11 & o S VEM B P<7> 11m
3333 VEM B A<12> K7 |a12/ Bc g s MEM B Ned = MEM B_A<12> K7 la12/BCr 2 *ALEB VEM B Ne5> _NMEM B A<12> K7 |n12/BC* g T 0s MNEM B N<6> _MEM B A<12> K7 |n12/BC* b .l;s MEM B N<7>
3y -MEM B A<18> N6 a3 8 bos o2 MEM B DB REAZ 12 2 MEM B A<13> 8 uis 2 oo p0 VEM B_DOB N<B2 - VEM B_A<13> 15 [uis 2 oo o MEM B_DOB N<B2 »: » "VEM B_A<13> s |uis b pos o2 MEM B DQB N7> o v
1 _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 ) = Iy —— NVEM D A<14=> N7 o e
;; zg _MEM B A<15> 37 |5 NF_TDQE* A% NG = 7350 20 12 _VEM B A<15> 37 |5 NE_TDGS* A% NG = 753020 12 _VEM B A<15> 37 |n15 NF_TDGS* A% NG = 753020 12 _VMEM B A<15> 37 |n15 NF_TDGS* (A% NG =
2333 -MEM B BA<O> J2 |gao cs1vl INEM B CS_ L<1> 2,2, MEM B_BA<O> 32 |gao cs1+ |l HIMEM B_CS L<1> aolzzezjgzo'\/E—MBMBAO csi+ |y HIVEM B_CS_L<1> 3012292?3MMBA0 cs1rh HIVEM B CS L<1> 12 20 ode
7 MEM B_BA<1> 18 jou B rEVEM B CS 1<0> ., hEM B BAS1> 6 jan -DreMEM B CS L<0> |1 . cMEM B BA<I> @ lam D FeNEM B CS L<0> ). ., ~MEM B BA<L> @ jam -B reVEM B CS L<0>
% MEM B BA<2> 13 |pre o0t =VEMLE A LSSy 2 9 MEM B BA<2> U3 lew o0t p—=VEMLE S LSS 45 9 VEM B BA<2> 33 |eme o0t p=MEMLE S LSUE 45 2 9 VEM B BA<2> 33 |eme Csorp TEVEM B Lo L=U2 122 afr
4y VEM B RAS L F3 st CKEO S: NEm E CKE:?: %% % VEM B_RAS_L_F3 |rasr CKEO%% 20 VEM B_RAS L £3 drase O(EOE’ENE"AE—CKE:OZ% 20 VEM B_RAS_ L F3 Aras CKEO S: NEm E CKE:?: 12 20 ofl 72
22 VEM B CAS L adors e PO MEM B CGKE<L> 3= s\ ENv B CAS L adeasr ol B MEMLB CKE<L> ;o0 7)\EN B CAS L aagors o 5 TNEM B _CAS L aadorsr ey PO MEM B QKESL> o 0 o
2 MEM B VE L s dver F7 MEM B CLK P<0>,,,, MEMB WE L B8 Jwe | F7 MEM B CLK P<0>, ,, MEM B VE L s dve 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 ok jp® 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 oy MEM B CLK N<O>3; MEM B ODT<0>Gllepro xS MEM B CLK N<O>1; 5 of s
%1 MEM B ODT<1>Fl |oom 75212 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 L3 NC L3 NC A3 NC
MEM B ZQ<8> 8 |, 78 NG MEM B ZQ<9> 8 |5 78 NG MEM B ZQ<10>H8 |7 78 NG MEM B ZQ<11>H8 |5 78 NG
VEM B 4ZQ<12>H |,y 88 NG VEM B ,ZQ<13>M0 |, 88, NG VEM B ,ZQ<14> |7 88 G VEM B ,ZQ<15> M |50y 88 NG
IR3140?| |'R3141 Iz (e (e Vs
NC NC NC NC
249 2240 = . R3150°) ['R3151 vs VeSO R31607 ['R3161 s VeSO R3170°) |'R3171 vss Vs
v 2 e EEL R EEEEEEEREE L 10 R R EEEEE EEREE L 10 e E E L B E R L 10 Tk E L R EEEEEEERE L
2011 2201 1/ QElgV l:\l//FQUW 1/ 20W 1/ 20W 1/ QElgV l:\l//FQUW
201 2201 201 2201 201, 2201
L . .
=PP1V5R1V35_S3_MEM B, - J__ SDRANI Bypassi ng (NOTE: 2x 2.2uF and 3x 0. 1uF 1l;)er chi p) J__ 4
= —F ’ *— ’ ’ == SYNC VASTER=J5 M.B SYNC_DATE=07/ 147 2011 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 T2 0UF L T2 00F L TR UF L 2 72UF 220k L Lo 1uFT Lo 10F g 1UF 0. 1UF —L 0. 1UF 0. 1UF~ -0 1UF~ - ¢ 1UF 0. 1UF~ —L 0. 1UF 0. TUF 0. TUF
% 8T BT BT BT BT 2V T BT T, 8% T, 8% T, 8% T, 8% T, &% T, &% T, 8% T, 8% T, 8% T, &% T, 8% T, &% DRTC NOVEER
2 2 2 2 2 2 2 2 2 i 2 2 i 2 i 2 i 2 i 2 2 i 2 i 2 i 2 i 2 i
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 02 402 201 201 201 201 201 201 201 201 201 201 201 201 d} Ap pl e I n C . y
J_ S <no_LABEL>
= NOTI CE OF PROPRI ETARY PROPERTY:
C3140:| C3141: C3150: C3151: C3160: C3161: C3170: C3171: 1C3143 |1 C3144 |+ C3145 [+ C3153 |1 C3154 |1 C3155 |1 C3163 |1 C3164 |1 C3165 |1 C3173 (1 C3174 |+ C3175 THE_| NEQRVATI ON_CONTAINED HEREI N | S THE
2720F 1= T272UF - T272UF - 20U - 22Uk L 2 2UF - 27 20F - 22UF - L g tUF -0 1UF -0 1UF L0 1UF L0 1UF L0 1UF -0 1UF -0 1UF -0 1UF ¢ 1UF -0 1UF 0. TUF PROPRI ETARY PROPERTY OF APPLE | N ©
20% 20% —— 2% T 2% T 2% T 20% T 20% T 2% T - PR —— 10% —1— 10% —1— 10% —T— 10% —1— 10% —1— 10% —T— 10% —1— 10% — 10% —1— 10% —T— 10%
1o0v 2 1o0v 2 10v 2 1o0v 2 1o0v 2 10v 2 1o0v 2 1o0v 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
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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
0 > MEM A OLK N<O> o 1 30,

0
al
I
.
o
2

oY R3351
7 28 12 (TR MVEM A CLK P<0> 1 2

73 20 12 (TN

PLACE_NEAR=U3170. F7: 3. 2m3- 3':;,'\,:4,:_

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

oo MEM A A<3> RP3305 36 1 5
i: z: z m MEM A CKE<1> RP330U1 36 4/\/\/\/ 5 5% 1732W 4X0201
o Iy MEMCA BA<p> __RP33U2 36 VWV swrmw momt 1 | 3300
22— MEMLA_A<14 RP33UD 36 - 7 °% T3P0 4x0201 0,,47UF
7 2 12 OO MEM A A<2> RP3303 36 1 AAA 8 5:: 1732W 4X0201 —F F A
72 12 oy MEM A A<12> RP33UZ° 36 1 s 5% 1/32W 4X0201 SBF
15 28 12 VEM A ODT<0> RPSSUL 36 2 7 5% 1732W 4X0201
720 12 m@ MEM A_BA<Q RP3305 36 7 : 1;33 4ng21
RP3303 0 4X0201 1 C3302 |+ C3303
7 2 10 - MEMLA_A<1> AP0 2 AAA A~ rramr—sasor 0. 47UF — 0. 47UF
7 28 12 (TR MEM A A<7> RPI306G 36 3 6 T —F 20% —F 28%
8 o 4X0201 CERM X5R- 1 CERM X5R- 1
73 28 12 (TR MEM A _A<8> 36 1 AN e o8 o1
e MEM A CS L<1> RPS305 36 s, \\ s 4
o I MEMCAASITs  RPSSUS 36 o VWV swrmw oo | [ 3304 |1 C3305
75 20 12 MEM_A_BA<1> RPSS02736 5 )& o0 e2w ozt 05,4 TUF —— 0, 47UF
o S = RP3304 36 3 6 5% 1/32W 4x0201 L 4V , 4v
73 28 12 @—hEM—mE—Q—Rngo.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> AAA i
i MVEM_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 s 5 5% 1732W 4x0201 0. 47UF 0. 47UF
7 20 12 O—MEM A _A<d> RP3307 36 5% 1732W 4X0201 0% 0%
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 T 201
<15>
7 2012 - MEMLA_A<15 NN 5% 1732W 4X0201
L
1+ C3308
RP3307
MEM A A<]13> 36 4 5 0. 47UF
i: z: z ™ O RP3304 36 NN 7 5% 1/32W 4X0201 —F 30%
e = CERM X5R- 1
7 28 12 mm MEM A _CS L<0> RP3304 36 4 AN S TSP 40201 201
72 1 oy MEM A RAS | RPS3U1 36 3 6 % TSEW 4%0201
720 12 MEM A_QDT<1> ﬁjjgé 361 AAAL o 1;33 4ng21 »——L
A 36 3 6 o 4X( 1 1
7 2 10 - MEMLA_A<G> NN 5% 1732W 4X0201 8:343;%]9
20%
—|; ‘aEVRM» X5R-1
201
» _=PPOV75_S0_MEM VIT_B

7 20 12 pry—MVEM B VE

RP3322 36 »

7

RP3325 36 1

8

RP3328 36

5% 1/32W 4x0201 1 C3320
5% 1732W 4x0201 0. 47UF
%

73 20 12 <1> 8 209
o MEMB _CKES> o s VA s rmw 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). NMVEM 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 Y 1B
720 1wy MEM B A<G>

RP3330 36 ,

73 20 12 <Q> RP332U 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
5
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 [T 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 4X0201 5 79 K
5% 1732W 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 MVEM B_A<2>

73 29 12 [T 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

T
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
it E E CKE<I6> 36 SAAALE 5% 1732w ax0201 1 |* C33%'(:)

5% 1732W 4X0201

= D
= D

5% 1732W 4X0201
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8 7 6 5 4 3 2 1

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

. _=PP3V3 S3 VREEMRGN buffers at once or VRef source nmay be overl oaded.
pp VREFDQ LDO_DAC
= R3403
R3418 s0 s _=PPVIT_S3 DDR BUF 3 _ )
. S R b3V S3 VREE bac l 10mA max | oad J 00 A PLACE_NEAR=R3404. 2: 2. 54nm
Nae M N NECK W DTHE0 2 DDRVREF_DAC DDRVREF_DAC CRITICAL
VOLTAGESS 3V ) )
oz €3400 €3401 DDRVREF_DAC DDRVREF_DAC PPOV75_S3_NMEM VREEDO A 200172
2.26 ; CRI TI CAL C3403 * MN LINE WDTFEO 3
2% 20 S 1or 81 u3402 REF%% LDO_DAC| M N NECK WOTH=0 2 mm
Cerv 2 R DDRVREF_DAC 200 —— - MAX4253 404 VOLTAGE=0 75V
402 LF o2 U3400 iov, 133
9 cer VREFMRGN_DQ_SCDI MVA_BUF
VDD o .
12 [Ey—=12C VREFDACS s SCL e VOUTALL VREFMRGN SODI MVA DO u'%w  PLACE_NEAR=R3403. 2: 1mm
VE LR
12@>— =1 2C VREFDACS SDA 7lspa X vourslz VREFMRGN _SODI MVB_DO 02
wn
EF%) g vourd4 VREFMRGN_SODI MVB_CA
Addr =0x98( WR) / 0x99( RD) 101 vouTpls VREEMRGN MEMVREG FBVREF REFDQ LDO_DAC
s R3405
NOTE: MEMVREG and FRAMEBUF share ®
= 200  PLACE NEAR=R3406. 2: 2. 54
3 a DAC output, cannot enabl e DDRVREF_DAC -1 o PLACE_NEARER3406 Samm
both at the same tine! 1R3401 S
oMT 100K N
o PPOV75 S3 MEM VREFDQ B 20 31 72
R3419 £ M LF REFDQ LDO_DACY M N LINE WDTH=0 3 nm
SHOR = 2402 R3406 MTEIEE(E::OV!?\‘;*D 2 m
AR S e CTRL 133
NOE M N NECK W DTH-0 2 mm VREFMRGN_DQ_SCDI MVB_BUF 1 2
Pa e I\bt e S NONE VOLTAGE=3 3V CRI Tl CAL =
g NONE DDRVREF_DAC 1% PLACE_NEAR=R3405. 2: 1nm
o 3402 * g] DORVREF_DAC b
Power aliases required by this page: 0. 1UF —— VCC 402
- =PP3V3_S3_VREFMRGN T U3401
- =PPVTT_S3_DDR BUF e PCA9557 N REFCA: LDO_DAC
- =PPDDR_S3 MEMVREF &N DDRVREF_DAC R3409
_S3_ (0D) POLS NG 1 200 2:2
Sonal ani Cred by thi - 1Y) p1l 7 VREFMRGN DQ SODI MVA_EN ?go‘tw . , PLACE_NEAR=R3410. 2: 2. 54mm
ignal aliases required by this page: Addr =0x30( WR) / 0x31( RD) a1 pal o VREFMRGN DO SODI MVB_EN s
- =1 2C_VREFDACS_SCL 1/ 16w
— - s|a2 pal 10 VREFMRGN CA _SODI MVA EN it
- =l 2C_VREFDACS_SDA 402 DDRVREF_DAC
= = pa 11 VREFMRGN CA SODI MVB_EN 2 28 72
- =1 2C_PCA9557D_SCL C3404 1
=| 2C_PCA9557D_SDA Pyl 12 VREEMRGN MEMVREG EN 3404
L= = 42 [rRy—=L2C PCAOSS7D SO slscL pg| 12 VREFMRGN _FRAVEBUF_El L e
BOM options provided by this page: 2&gry—=! 2C PCA9557D SDA 2ISDA P74y NC oy 2 VREFMRGN CA SCODI MVA BUF
DDRVREF_DAC - Stuffs Apple margining circuit. TR RESET*|15
VREFDQ LDO - LDO outputs sent to DQ inputs. PAD GND
VREFDQ LDO_DAC - Margined LDO outputs sent to DQ inputs. ] @
VREFDQ ML_MB - CPU margi ned DDR vol tage divider sent to DQ inputs. REFCA: LDO DAC
VREFDQ ML_DAC - DAC nar gi ned DDR vol tage divider sent to DQinputs. Ré41:[
VREFCA: LDO - LDO out puts ?ent to CA inputs. 1 200 PLACE_NEAR=R3412. 2: 2. 54nm
VREFCA: LDO_DAC - DAC nargi ned LDO outputs sent to CA inputs. L ] 2
s > 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 L0 VREENRGN CA SOOI MVB BUF
soft-resets and sl eep/ wake cycl es.
21 s =PPDDR_S3 MEMVREF
CRI Tl CAL . PLACE_NEAR=QB420. 6: 1nm
VREFDQ ML_MB F:/LRfE(;’:EEQ'}“E@R:N?420’ 6:2M | REFDQ ML_MB o
@420 13420 'R3421 DDRVREF_DAC
SSMBNISFEAPE L 571 F 1K 'R3408 DDRVREF_DAC
5127 _MEMRESET ISQL LS5V L L] sorses T 19% iew 100K - CRITI CAL
2 3% ceru ML 59 C3405 *
0402 5402 1/ 16w 0. 1UF —— DDRVREF_DAC REF DAC
ki 542" 20—~ ol ™2|  U3404 DORVREF._|
12 10 _PPCPU_MEM VREFDOQ A ol TRTe . PPOV75 S3 MEM VREFDO A 6 o1 7 cery 2 - Unxa2s3 %421‘:1
- © VREFDQ ML_NB 1 VREEMRGN MENVREG BUF 1 ’\/\/\/2 DDRREG FB oo
15:3422 B PLACE_NEAR=R7320. 2: 1mm i/:’/f‘é"
402
PLACE_NEAR=R3421. 2: 1nm 1%
1/ 16W
M- LF
, 402
NOTE: CPU DAC out put step sizes:
= DDR3 (1.5V) 7.70nV per step CRI TI CAL
vt s _SPPDDR S3 MEMVREE DDR3L (1.35V) 6.99nV per step n Y DORVREE._DAC VREFMRGN FRAVEBUE BUE
CRITI CAL PLACE_NEAR=GB420. 3: 1mm DDRVREE: DA 'R3413 NC borvREF_DAC
VREFDQ ML_MB PLACE_NEAR=Q420. 3: 2nm VREFDQ ML_MB R341% %SOOK DDRVREF_DAC Requi red zero ohmresistors when no VREF nargining circuit stuffed
Q@420 VREFDQ ML_MB 'R3441 5% 1/ 16W ‘R3417
SSVBNLSFEAPE 1 C3440 K s Z%ZLF o PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
21 27 _MEMRESET 1SOL LS5V L w SOT563 p— ?;W%UF g érlvi\év 022 5,7:1?‘%“ 116S0004 2 RES MIL FILM O 5% 0402 SM LF R3403 R3405 VREFDQ LDO
68V =
i:w]_ 2 Saoo T 2402 VREEMRGN NEM/-REG FBVREE R 2402 116S0004 2 RES MIL FILM O 5% 0402 SM LF R3409 R3411 VREFCA: LDO
72 10 _PPCPU_VEM VREFDQ B ol T8 Te _ PPOVZS_S3 MEM VREFDO B 0 o1 re VREFMRGN_FRAMVEBUF_BUF_R
N ° VREFDQ ML_M3 . PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
1 DORVI
?2442 1R34?-E5F*DAC 114S0218 4 RES MIL FILM 1K 1% 0402 SM LF R3421 R3422 R3441 R3442 VREFDQ ML_DAC
PLACE_NEAR=R3441. 2: 1nm }7/{’16W 100K 11450171 2 RES MIL FILM 332 1% 0402 SM LF R3404 R3406 VREFDQ ML_DAC
, 402
MEM A VREF DQ MEM B VREF DQ | MEM A VREF cA MEM B VREF CA MEM VREG GPU Frane Buffer (1.8V, 70% VRef) TN Ol VT NS SN SN D020 2D]
DAC Channel : A B c c D D DDR3/ FRAMEBUF VREF ..,.,, I ‘"— _
PCA9557D Pi n: 1 2 3 4 5 6 d} Appl e I nc nary Test> | C
Noni nal val ue 0.75V (DAC: Ox3A) 1.5V (DAC: Ox3A) 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 r ange: 0.000V - 1.501V (0x00 - 0x74) 0. 000V - 3.000V (0x00 - 0x74) 0.000V - 3.300V (0x00 - OxFF) %%E@?g?ﬂ%&ﬁf?ﬁ?giﬁgﬁfGTHE
VRef current: +3.4mA - -3.4mA (- = sourced) +61UA - -61uA (- = sourced) +6.0mA - -5.0mA (- = sourced) |: LgTN?'ON:;LN TH S ;@JOLEQ‘T‘ 'TN CONFI DENCE
H . 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
DAC step si ze: 7.69nV / step @ output 8.59nV / step @ output 1.51nV / step @ out put A e 31 OF 80
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CRITI
J35
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- 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 N . ;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

L 'Y 2 USB CAMERA N

4 f 'Y s USB CAMERA P

@D

PLACE NEAR J3502 2 2 54MM

@

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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507 PCIE TBT_R2D C P<0> C3600 1 NO TESTZTRUE CRI TI CAL
0 1UF Hw—mwm PCI E_TBT R2D P<0> ABY | pErp o) OM T_TABLE e POTETTE 3640
PCl E_TBT R2D C N<0> C3601 1 7 PCILE_TBT_R2D N<O> __ AAIO | pgray o u3600 PETP 0| ADS . PCI E TBT D2R C P<0> ,—1| PO E_TBT DPR P<0>
0 10F e MO TESToTRE s CACTUSRI DGEAC PETN o[ A0 s PCIE TBT DPR C N<O> (=3 6041Uf
507 PCI E_TBT R2D C P<1> C3602 1 NO_TEST=TRUE FOBGA TESTETRE 0. 1UF v ot G0 e gDrE:eauTge jotontne pins reauiTe tes po e
0. 10F I-mv—rsvm;m PClE_TBT_R2D P<1>  AAL2 |pegp (SYM 1 CF 2) ZISTETRE 64 1- ol 0713 s e
7597 PCl E TBT N<1> 57 PCILE TBT R2D N<1> AB13 | pErN 1 pETP 1| AD® s PCI E_TBT _D2R C P<1> — 21 2 PCI E TBT 2R P<1> oo 7o 7 > . Poo2 9 - G011
1UF I-rw—mﬂsmm‘ =4 | PETN_1[ AD11 PCIE TBT D2R C N<1> 0. 1UF 5 wos 10 - GPIO 14
NO_TEST=TRUE o s _ Rﬁﬂﬁﬁ_' P E_TBT D2R ) = 11 - GPIoo
97 PCIE TBT R2D C P<2> C3604 1 NO_TEST=TRUE g 8 £*IEST 0. 1UF Dl Ters 4- GMOS 12 - GPIO 12
5] Howrov—orcmsn__PClE_TBT_RoD P<p>’  A815 | pepe & TESTETRE . 2644 5 - POERST1N 13 - GPIO10
PCl E_TBT_R2D C N<2> C3605 1 o  POLE_TBT_R2D N<2> __ AAL6 | pepy 2 | PeTP 2| ADI3  PCIE TBT D2R C P<2> .—1| 2 PO E TBT D2R P<2> 6 - POERST 2N 14 - PB_LSTX
0. 1UF Hw—mwgmgd L L PETN 2| AP15 PCI E_TBT_D2R C N<2> 0, LUF : i 7 - POIE_RST_3_N 15 - PB_LSRX D
G E TBT Fob C pess C3606 NO_TEST=TRUE C3645 1|12 _PCIE TBT 2R N<2> . -
7597 > 1 NO TEST=TRUE G NO_TEST=TRUE 0. 1UF 3 2 797
0. 1UF I‘mv—rmm PCl E TBT R2D P<3> AA18 NO_TEST=TRUE
PCIE_TBT_R2D C N<3> C3607 1 T PCIE TBT RoD Ne3> /819 | prroy s a pere o f017_pOlE TBT DpR'C Pog> —SEA0R ST e P22,
0. 1UF ooV R e NO_TEST=TRUE - |PETN 3| AP  PCIE TBT D2R C N<3> C3€?41UF
A - |—71| PCIE_TBT D2R N<3> ros g 16
omm TBT_POLE RESET L R perst n e T T T v '
O STUrR TBT_PWR ON POC RST L J24pwR ON_POC RSTN
= == R V20
C3610l , _TP_TBT_MONDQD AD23 o TBT_RBLAS 'R3655
0. 1 7 oM T , TP_TBT_NONDCL 724 v Ve B o
DEBUG  For '\K: %OW
R3690t| I'Ragg1 3690 R3692! 1R3693 g R36L N — i
3.3K 3, 3K 13% 3.3K $S¥ MONOBSP W8 | vonoss_p »201
1/ 28% Sow e AP 1/ 28% ‘éow = MONOBSN W6 | ponoss_ N —_—
2N [ 0 CRI TI CAL [
2 2 1 d OM T_TABLE 2015 a5 TP TBT_THERM DP Y7 | THERVDA U E PCl E_RST_0O N6 %’bl‘i‘ us‘F?BT hlgs(t:l"EE RESETO L
’ T, Lg% - S;‘I‘ ""“I““ . (7)) ¥ |pae rsT 1 Ny 1L TP TBT PCIE RESETL L .,
ar e aoe 5 6 d2 v e MOS e DI w|POERST 2 NoYS  TP_TBT_PCI E_RESET2_L
. ID5256- I%\QZGXG s TBT_SPI _M SO PS5 - o | rPa T N W2 ’
(IALSBL G0 6 1c™ T mP s TBT SPI_CS L AD3 EE*@ N? = * e 1B TBT_PCLE RESETS L.
n;v e cs 1y 1 e 2 TBT_SPI _CLK Wl EE ak [ PCI E_CLKREQ 0D Ny 8 —TBT CLKREO L .
BTROM WP_L oD =
Sqw - o JTAG TBT TDI vt |1y g EnLc P K5 TBT EN LC PWR —=PP3V3_TBTLC RTR 22 5
TBTROM HO.D L 7 HoLD » I TAG TBT TVS AB3 | 1he 9 - @ s 1R3698
I » mpJTAG TBI TCX 6 | o - REFCLK 100 IN P AB21 PCIE CLKIOOM TBT P crouis oK
=k = -JTAG_TBT TDO %2 | 100 & REFGLK 100 IN N D21 _PCIE CLKIOOM TBT N __rmrur s ?é%ow C
TEST_EN o] %) 1
TBT _TEST PWR GOOD AB5 | 1EST_PWR GOD | 8 XTAL_25_I N_AA24 7, SYSCLK CLK25M TBT R : R%gé? 5
R36251 1R3629 =) 3 XTAL 25 out|_AB23 TP _TBT XTAL250UT 7 1W%25 74
= 155 DP_TBTSNKO M._P<3> E14 | ppenko 3 5 1/58wP vides 3.3V to 1.8V
1 zg)iﬁ} %"zow 1022 _DP_TBTSNKO_ M__N<3> P13 | pponko 3 N TMI;DCLKQJT ?24 $S¥ PVU CLK_OUT 201
_S_| Tl CLK_I
201, | 5201 155 DP_TBTSNKO M._P<2>  E16 | ppsrko 2 p . MLCLICIN s 313 s _=PP3V3_TBTLC RTR
" DP_TBTSNKO_M__N<2> D15 | ppeo o N — Ms TP DP 'R Mo STFE
2 N g DPSRC_3_P TBTSRC M._CP<3>, 697 R3 ot
1 s DP_TBTSNKO M._P<1> E18 |ppswo 1 p bPsRC 3 N| BI5 TP DP_TBTSRC M_CN<3> 699 13696 R3680*
= 7055 _DP_TBTSNKO _M__N<1> DL7 = E 5 o 10K
ap——— DPSNKO_L_N ppsrc 2 p| A2 TP DP TBTSRC M. CP<2> ow 1/2 2ow 123
79 3 M__P<0> E20 | ppg X DPSRC 2 N|_B13 TP DP 7 2201 201, 201
" P TBTSNKO M 0> 018 | e o | & o SR TBTSRC ML_ON<2>, 2 o 201,
_0_| DPSRC
10 22 _DP_TBTSNKO_AUXCH P 26 | ppsng < E DPSRC*?E TS @ $E$SRC M._CP<1>, = L L o JTETOD >|<3||3/E||a REN L |
SNKO AC Coupl i ng . “DP_TBTSNKO_AUXCH N 55| honko A n ] y " v o
oo DP TBTSNKO M. C P<0> C3620 1|2 AUXN DPSRC_0_P | A8 TP_DP_TBTSRC M._CP<0>
0. 1UF I Ty — L ETSNKO_M._P<0> 5, » ° DP_TETSNKO_HPD U | DPSNKO_HPD o g DPSRC_O_N| B9 TP_DP_TBTSRC_M._CN<O> . FassL for oA
o DP_TBTSNKO_M._C N<0> C3621 1|12 L 1 i ] * e ’ 3o separation
o1 - DP_TBTSNKO_M._N<O> ;4 R3630 02 DP_TBTSNK1 M. P<3> 56 | ppont 3 ] DPSRC_AUX_P TP_DP_TBTSRC_AUXCH CP ., of GPIO 2/GPIO9 R3681
- . 1UF 3 1 10%5n 035 DP_TBTSNK1 M. N<3> D5 | ppsnki 3 N 5 DPSRC_AUX_N| &8 TP_DP_TBTSRC AUXCH CN, if necessary. [}
. TBTSNKO_M._C P<1> C3602§UF1: Ii?,,ﬁ DP_TBTSNKO M. _P<1> .., v ;%V -+ DP_TBTSNKL M._P<2> o DPSNKlefP | bPske_HeD_op| V3 DP TBTSRC HPD Stuff one of R3861/2. i@ow
. ? &8 2 2 201
00 DP_TBTSNKO M_C N<1> C3623 1|2 DP TBTSNKO M. N<1> o DB_TETSNKL M._Ne2> D7 foPsNkL 2 N[, “ w _TBT_GPIO 9 :
0. 1UF | ' 10% Z8%0, 7 L s DP_TBTSNKL M._P<1> _ E10 | ppsaki 1 P P10 2/ Ges TBT_GO2SX BIDIR oD = R3632" » _TBT GPIO 14
10 25 _DP_TBTSNKL 1 (Force PRy GPI O 3| V2 TBT _PWR EN 100K
. DP_TBTSNKO_M._C P<2> C3624 1|2 DP TBTSNKO M. P<2> ? M_Nelz D | ppshk1_1_N PO 4/ WKE N oD 94 =TBT WAKE L g 1/ 200 A A
DP TETSNK 0. 1UF | 38R &8%a1 s 7000 _DP_TBTSNK1_M._P<0> E12 | ppgnit o p |2 GPI 0.5/ 0l O_PLUG EVENT|_AA2 TBT_ClO PL EVENT oD /25"\14/2 R361%% 1R03K682
o 0 M G N2> C362b 11z DP TBTSNKO M. N<2> .. 05 DP_TBTSNKL M._N<O> DU |ppsnaa o N |@ GPlo6/cosoa oy AL =1 2C TBTRTR SDA pe u2BWS 3 UYbow B
S 0. 1UF | I 3BR 38%a1 15 5 _DP_TBTSNK1 AUXCH P 7 | ppent AUX P - oG; EJi:; Clo_SCL_ /;3?2 =1 2C TBTRTR SCL am - 201, 5201
7 —! — N =
. SNKO_M._C P<3> C3602‘13u; Iigg DP TETSNKO M. P<3> w0 703 _DP_TBTSNKL_AUXCH N B3 | ppsnki_ AUX_N N e % o b o — TBT PR REQ L »
_ DP_TBTSNKO MG Ne3> C3627 1(|2 - DP TBTSNKO M. N<3> CP IBTSNA HPD 5 bpsiwa_HPD_| o 73 TBT GRIQ 14 T TBT EN O OB s
0. 1UF | T 38R &8%a1 e o5 ¥ TBT DDC XBAR EN L [omy 55 o WEr Veri f i 1evel
: y logic level! 3534338
700 7 q— IBT_A_R2D C P<0> @4 | pa g o0 N
. P T Y _TX_P/ DP_SRC 0_P PB_Cl Q2_TX_P/ DP R24
] BTSNKO AUXCH C P C3%2§UF1: 2 DP TBTSNKO AUXCH P oo qoy—IBL A R2D C N<0> E24 | pA 0l co_TX N'DP_SRC O N| | PB G2 TX N DP7§§737P N24 ¥E¥ E %B g E;gz oD
70 DP_TBT ’ i H 76 097 TBT_A D2R P<0> @2 NN a3 oo 7 7o e
. SNKO AUXCH C N C3629 12 DB TBTSAKO AUXCH N .. e D e A R NeOS | e ¥ gl |E Pe clce_Rx Pl 22 TBT B D2R P<0>
.
0. 1UF Il x5R 1 TeT PA_Cl CO_RX_N 0 9 PB_Cl C2_RX_N_N22 TBT B D2R N<O> N7 076
o A _CONFI G1_BUF Kl | pA CONFI GI/ Gl O 0_LSEO B CONF o1 )7 o 7e
SNK1 AC Coupl i ng o mD—1BI_A CONFI G RC & | pA coNFI @/ G 0 0 LSCE . 1 Gl/ ¢l 0_2_LSEQ TBT B _CONFI G1_BUF D o
- DP_TBTSNKI M._C P<0> C3630 1|2 DP_T - o tsce | |_Peoawiciaoztsos o TBTB COML G2 RC am © o> et |
BTSNK1_M._P<0> 76 00 7 am— TBT_A_R2D_C P<1> L24 [ — 3
0. 10F | M10% &&¥%a; o TBT A R2D PA_CIOL TX_P/DP_SRC 2 P| | PB Gl GB_TX P/ DP vea TBT
o 76 69 7 C N<1> J24 _ _TX_| > SRC_2_P TBT B R2D C P<1> 35 33
Q PPTRTSNEL MG 0= C3603%u; HU” oy DP—TBISNA_M._N<G2 = » TBT_A D2R P<1> L22 PALCIOLTX N'DP_SRC 2_N| | PB_OIC3 TX N DP_sRc 2 N2 TBT B R2D C N<l> @@: = TBT
. x5R‘3 1 76697 PA Gl OL_RX_P - o o2 70 7
- DP_TBTSNK1_M._C P<i1> C3632 1 DP_TBTSNKL_M._P<1> o m—IBLA DR Bl 2221 PA_CI OL_RXN Bl |B o ca_re N 22 $E¥ g 53 Eiii o
1UF | %%”“&@%a o o TBT_A_LSTX N2 | pa L e - am e
D TBTSNKL M. C Ne1»  C3633 1115 o TBT_A_LSRX 6| A toDd GO LSEo PBLSTY G O3 Lseq L6 TBT B LSTX
V= I}g — 1DF‘ TBTSNKL M. N<1> o 50 [mvg PALSRNCO1LSCE _ | | PBLSR/GO3_Lsog & TBT B LSRX @@ ZZ
76 69 ¢oom—PP_TBTPA M._C P<1> AL6
" DP o o
s TBTSNK1L_M._C P<2> C3634 1|2 DP_TBTSNKL M. P<2> . 1 P TBTPA M C Ne1o - EA?DPSRCﬁlfP N PB DPSRC 1 P A20  DP TBTPB M._C P<l1> ’
0. 1UF | | B0% 8% A_DPSRC_1_N Po Drerc 1 P21 DP TBTPB ML C Nels 22"
. DP_TBTSNK1 M._C N<2> C3635 1|2 DP TBTSNKL M. N<2> DP_TBTPA M._C P<3> __ Al8 | pa ppsrc 3 P S oD L
0 10F | [ 10% &%, %7 DP TBTPA M. G Ne3> _ B19 | pa oporc 5 N Pe_DPSRC 3 P A2 DP TBTPB M. C P<3> gy e A
DP TBTSNKL ) - -3 T PB_DPSRC_3_| 3 DP _TBTPB M._C N<3> o 76 SESEEAIS SRS
” E—J—NLL——3J—6—3—6—| DP_TBTSNKL_M _P<3> 4 » DP TBTPA AUXCH C P F3 = Th
DP_T LUF 1 138 &¥a “ Db TETPA AUXCH C N FL] paainw Pe A P DL DP TBTPB AUXCH C P underbol t_Host (1 of 2)
» BISNKL_M._C N<3> C3637 1 DP_TBTSNKI_M._N<3> PA_AUCN ps A N_E2___DP TBTPB AUXCH C N <o . R
0. 1UF I’;g‘z%]'—“ v DP_TBTPA_ HPD H. | pa oPSRC HED - <ED 0 Appl e I nc <Prelimnary Test>
N . TBT A Hv EN ol - | PB_DPSRC_HPD|_K3 DP_TBTPB_HPD am psmey
7 SNK1_Al ° % I GPI 0.0,
. UXCH C P C3603§3U; 2 DP TBTSNKL AUXCH P . o om _TBT_A OO SEL Vo] I QUPAENBYPO P01/ PBHVEN BYRO M IBT B HVEN oD = = o PP ETARY PRoPErTY <no_LABEL>
: 3 1 50 2 ¢oom_TBT_A_DP_PWRDN B - - ~ _C1 O_SEL/ BYP1 Cl O SEL o '
700, DP_TBTSNK1_AUXCH C N C3%3S13u;1: 2 DP_TBTSNKL AUXCH N 1 - 33 (o GPI O_12/ PA_DP_PVWRDN/ BYP2 ~ GPI O_13/ PB_DP_PVWRDN BYP2| 14 TBT_B DP_PWRDN oo ;Z 0 %%LEQ?A;L%%:? 'f?EPEE:LCNN; chHE
. X5R- 1 For d | TO MAI NTAI N s
unused port, pull CONFIGl, CONFIG2, LSRX, HPD and ClO SEL low (10k). Al other port signals can be NC. 1 Nor TOo REPRGJJCETHI ?oﬁwu ITN NI DENCE
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 33 OF 80
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s =PP1VO5_TBTLC RTR

272? MW (Single Port)

250 mW (Dual Port)
EDP 1000 mA

=PP1V0O5_TBTClI O RTR,

272? MW (Single Port)

2700 MW (Dual Port)

EDP 3000 mA

C§745 1 1C3705

=

T T g%%
XS 6! f por

=PP3V3_TBTLC RTR; 3 a5

| 222 MW (Single Port)

250 mW (Dual Port)

L cae0
—F %é‘\ﬁ X5R
402-1

=PP3V3_S4_TBT ; 5 a5

1C37 1C3714 CRITI CAL
4 L =
T gi{p o ggp I:ERM j 12 VCCLPO_ON O\AU-I3—_6T8 SL E VCC1PO ﬁ;
AT BRI VCCLPO_ON VCC1PO
J14 | yocipo_on CACTUSRI DGE4C voeipo | L10
J16 | veeipo_on (SYJCQB%A: 2) veeipo | 14
J8 | vecipo_oN vecipo | M1
Ji c37 ﬁ; VCC1PO_ON VCC1PO ”:‘";2
170 VOCLPO_ON VOC1PO
T, ¥ U4 | yecipo_oN vecipo | N4
3354 V7 | vecipo_oN veeipo | P11
V8 | vecipo_oN veeipo | P15
GL0 | vecipo_PE VigGLo 213
G2 | vecipo_Pe 8 VECLPO o
Gl4 | veeipo_PE VECLPO o
GL6 | vec1po_PE > VECLPO
_ Vil
GL8 | vocipo_PE VOCLPO s
HL9 | vocipo_PE VECLPO
K19 | vocipo_Pe
MO | vocipo_PE vecsPs ZZ
P19 VOC3P3
VCCLPO_PE 7
T19 | vecipo_PE VOC3PS
V15 | vecipo_PE veesps_ciof L18
V19 | vecipo_pe vocsps_a o| N8
xi VCCLPO_PE vocsps_a o] _Ri8
VCCLPO_PE VeCaPs. P :1;
i VCC1PO_DPAUX xg zgfg s
VCCLPO_DPAUX vooPs o [ LT
ADL | yss VCCc3P3_DPAUX | M7
K13 | yss
K9 | vss
[12 | yes
L16 | vss vocsps_poc | K7
L8 | vss
M3 | vss vsspE |22
M7 | vss vsspe |_C24
M |vss vsspe |
N2 | yss vsspe |6
NI6 | yss vsspe |8
N8 | yss vsspe | D21
P13 | yss vsspe | D23
P17 | vss vsspe |_E4
P9 | vss vsspe | _F11
R12 | yss vsspe | _F13
R16 | yss vsspe | _F15
RB | vss vsspe |_F17
T13 | yss vespE |_F19
T17 | yss vsspe |_F2L
19 |vss vsspe | _F23
U2 | yss a) vsspe |_F5
U16 | yss vsspe |_F7
W | yss EE 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 | ysspe vespe |1
ABL7 | ysspE — v
AB7 | ysspE vsspe |_N20
ACLO | ysspe vsspe |_P2L
AC12 VSSPE VSSPE P23
ACL4 | ysspe — T
ACL6 | ysspe vsspe |_T21
ACL8 | ysspe vsspE |_T23
AC20 | ysspe vsspe | Y18
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 vespE |_Yi5
C12 | ysspe vsspE |_Y17
Cl4 | ysspe vsspE |_Y19
C16 | vsspe vespE |_Y21
C18 | ysspe vespE |_Y23
20 | ysspe vsspE |_Y9

SYNC MASTER=J5 M.B KEPLER
—

SYNC DATE=11/14/ 201

o

Thunderbol t Host (2

of 2)

(ﬁ} Appl e I nc.
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NOT TO REPRODUCE OR COPY I T
NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

34 OF 80

2




8 7 6 5 4 3 2 1

Sl a40905: Thunder bolt 15V Boost Regul at or

Gamon W)
TBTBST: Y ) ) CRI TI CAL
Page Not es 938%0 Vgs(th): -1.4v TBIBST. Y
Rds(on): 46nChm @ 4.5V Vgs L3895
ower aliases required by this page — 4 DB
i :PPVI'N SWTBTBZT g ‘(a 1ZVgBousl I nput ) s =PPVIN_SW TBTBST S 85(9\9 ld(max): 3.7A @70C 3. 3UH 6. 5A
P15V TET REG (15V Boost Qut put) 8-13V Input s PPVI N_SW TBTBST . 1 2 TBTBST BOOST
=PP3V3 TBT P3VBTBTFET (3 3V FET Input) Changes required < M NERECR—W BTHEG: 35 min TBTBS Y TBTBS I HLP M N-NECR-W D= - 35"
=PP3V3 TBTLC FET (3 3V FET Qutput) for 2s. TBTBST: Y TBTBST: Y val.tage not specified here BT RE
=PP3V3 SO TBTPWRCTL 1 — add property on another page ) TBTBST SNS1
=PP1V05 TBT PLVOSTBTFET (1 05V FET Input) R3487809 __1 C:38|J§:0 TBTBST: Yl TBTBST: Y D
=PP1V05 TBTLC FET (1 05V FET Qutput) N£1§S _; 2%%% - R328090]K 0 0 N olololale R3889! 1 2CR| T cAL
4 % N M 0 J ’
Signal aliases required by this page 17160 N % TBTBST: Y _
" TBTBST PWREN DIV L Nf:;lbgz L RITI AL w iﬁ}lgv Eg’sss?gxp _=PP15V_TBT REG ,
=TBT RESET L TBTBST: Y <R1 TBTBST: Y 2 Vout = 15.47V
Sov opt 1 ons provi ded by 1his page R3881! TBTBST_EN MO ZEVWO \Gaogg S TBTBST_SNS2 3 PWROIS Max Current = 2A?
TBTBST Y  Stuffs 15V boost circuitr 330K LT3957 Sns2| 3 XV\B895 Fr eq = 500KHz
Y N{:l?, TBTBST_| NTVCC 28 || nTvee &N M
Abg 2 1 PLACE NEAR=C3895 1 2 mm
TBTBST PYREN L . TBTBST VC 30 ve : TBIBST VOIS —~
TBTBST: Y TBTBST: Y TBTBST: VY] TBTBST: Y] TBTBST: VY| TBTBST: YTBlérngngYl A NC TBTBST: Y R3895!
93805 {218 93805 28 C3890 | C3891J 1 C3892 |1 TBTBST RT 33 |rT 35 13888 137K
SSMBNSTREAPE ||/ SSMBNSTEEAPE | | Z%B%UF:: 2%8%7)UF - 2?8%7’%_: 36 -4 ?%/PF M:lg\{g _—
H H iy CERWF iy CEQ\Z i CEQ\Z TBTBST SS 32 Iss 2 M 4025 OM T_TABLE OM T _TABLE | OM T_TABLE
i i i <Ra> D
% % a1 TBTBST EBX 1 C3895 1 1C3898 (1 C389A
2[c7 shr 5[G™" Sfz FB L 770F7 | L2 70 L4 70F L4 7UF
TBTBST: Y 34 lsyne TBTBST: v] - 307 = Too Tl = iy
iy . TBTBST: Y NO STUFF . 2 g 9 2 g 9 2 g 9 g
TBT A HV EN = = 'R3892 13893 R3894% 1 C3894 1 C3889 R§896K1 G863 = 8865 CERM | © GRBsOERM | © FRBeOERM
» D Zé/%,l-GZK - 09%9033UF 2;{-:17%52 = 0,,33UF SGAD QD - 10%0 ;{-:18%% CEBE{S%T' Y TBTBST: Y
1 1
3 33 [T TBT B HV_EN z%iu\@’ 2 B zlbgvz %;EEQM X5R REES NENMEEE 2 £ zlbgvz Z%Oé’ i: 0;%0819%::
<Re> D _TBTBST SGND <Rb> POLY- TANT2 g g{z
WLQ(falling) = 1.22 * (RL + R2) /| R2 mh@EWBRES 35", CASE- D3 2
WLQ(rising) = WLQ(falling) + (2uA * Rl1) 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
C:38109 1 —=PP3V3_TBTLC RTR; 1 4 3 ; NVBN3 7 FEAPE 1R3888 R3850
. 501563
o 330K TBT_A HV_EN 2 1 TBT _A HV EN RC 60
X5R- 8%5*'\1"/) 2 -| oRITICAL 11RO305|;(07 i — %ﬂlsw w5 \/,\Q,ﬁ o
o OF 1/ 20W
840 - 1I1?03|<840 U3V§DOO /o0w TS el Ve B 23 e C3850 1| NO STUFF
SSMBK15FV TBTBST_SHDN DI V F .
SWBKISEY T 2 40K sempotey | [ L ¢mmest NBab 9
x 2361 e = 1 ; TBTBST: Y 1NA448HLP- 7 X5R- SQ'EM
AT o SENSE R3887 3/D K |1 A
3 TBT _EN L * 530K &
® N ’ V6 N3 7 FEAPE N _—
% 6w > SOT563 DFN1006 -
o @op IBT_EN LC 1 SO 2tF +—
S —TBT RESET L _TBT PClE RESET L oo 5 15 5
Platform (PCle) Reset DLY = 60 ns +/ 20% _
SEN =TBT_CLKREQ L - = e
i — 33 =
v BT CLKREQ L sar (€ s F=Ter QLKREQ TSOL L @ R3860
Pull ups provi ded by S5 page NO STUFF oo HRY WRKE_BASE= % _TBT_B HV EN 2 AANL TBT_B HV_EN RC o> o
R3816* ) o 158w
s QQ% & C3865 1| NO STUFF
2§>14V2 TBT "POC' Power-up Reset NS=E66" 1LéN
= Intel investigating whether RCis sufficient. 1N4448HLP- 7 X5R g’Eo B
TBT EN LC ISO._R s =PP3V3 S4 TBT K m A
3.3V TBT "LC' Switch DFN1006 -
u3810
TPS22924 =PP3V3 TBTLC FET, ~| CRITI CAL Pull -up: R3610
» _=PP3V3 SO P3V3TRTFET 2 AL Max Qurrent = 2A (850) vob =PP3V3 SO0 PCH GPI Og 17 15 19 20 25
B2 [JVIN  voul([ B1 2 lsense (U383 QRESET* |8 TBT PVWR ON POC RST L gy
RSgll CRI Tl CAL U3810 TPS3808 'R3830
2 1 C2 |on TBTPOCRST_CT 3 lcr MR* 04 TBTPOCRST L 825 100K
C38101 '—\{g%cv @D Part TPs22924C ap R SSNBNBQ73FEAPE 0 250w
" J N NE 1C3811 g Tyoe Load Switch 1C3831 C3830 1 sorses [ 1O 2201
R3810 6a¥ 2 201 v ,0047UF S1UE F "| Trs3sosces =
101 0201 2 Gerv Feom 183 nonm v 2 g\,, g gz Vt o= 2,33V +- 2% S[RET | TBT SWRESET L mux -
v zﬁw NO STUFF |? &5, @2 sv 24 nchm M X Dol ay = 27, 3me 2 =
201, 1 C3825
= —L 330PF
= T, 1%
2
. 55, M
R3812 1.05V TBT "ClO' Switch
2 AL BT_EN_LC Rd oo =PP1VOS_SO_PIVOSTBTREG =
1/52061‘” 33433 s _ =PP3V3_TBTLC RTR U3820 PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
B 1 5 TPSZ2920 =PP1V05 TBTCI O FET . 13850811 4 CAP CER 4 7UE 10% 25V X6S 0603 (3895, C3897, C3898, C389A  CRI Tl CAL TBTBST: Y
R38 0 A2 Al Max Current = 4A (85C)
100K "
350w 22 ]VI N VCUT[ z
P1VO5TBTSO PGOOD (. 2201 CRI Tl CAL [ A
TBT EN Cl O PWR 2 lon SINC VASTERS)S LB KEPLER oo oo
aD
825 '26 __1 C|3|§203 L3820 Thunder bol t Power Sup o
SSMEN3 FSOTEA5|Z3E Kh 2 %Oégl Appl e | nc. <Prelininary Test>
— 5361 Part TPS22920 o ypsaen _ ABEL
4 I <no__ >
2[c* s}y Type toad Switeh 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
NOT TO R S WHOLE OR
VAL mans ressen L TEE RT3 OF 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
bR eA433™ 117S0002 4 RES, OOHM 0201 L44[70, L4471, L4473, Lp474
1YY Y L2 PCl E_AP_R2D PI _P 1 ﬁ% 2 1UE PCIE AP R2D C P . 3V S3 WLAN FET
0. 6NH+/ - 0. INH- 0. 85A 10%| [ DevR- ceRm2
NOSTUFF
LA L CAATT
i(”/ = Oyt UF DEBUG CURRENT SENSE RD135 connects to PP3V3_W.AN_F U4450 Mex Qurrent = 24 (859)
7520 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 A PP3V3 WAN R 4
75 36 7 > I'N Ve -9 nm
C4471 Al RPORT T o [ TR
1(YYY L2 = PAUE AP RRD PI_N 1H20 1UF_PCIE AP R2D C N ermrur e o > PM_WAN_EN @
10% | | 16XR- CBRI02 D Part TPS22924C
0. 6NH+/ - 0. 1NH- 0. 85A q BTPWR S4 . — —
X Cﬁ;%FF OM T_TABLE NOSTUFF piace reareisano 20 2 sams .. _PP3V3 S3RS4 BT F L4415
1 MN LINE WDTH=0 5 mm 2 1 = R(on) 18 3 nohm Typ
o 1UF reAars AL S50 ™ (1 caany PP3V3 S4 BT, e e e
2 T, ?80/1 0 01UF FERR- 120- OHM 1. 5A
- CERM 5 eV 0% 0402 LF
0201 %36, CERM 2 10V | puace near a3sor 27 2 sam 1
BTPWR: S3
L42B/‘I 3T—TABLE = = L4416
= PP3V3 S3RS4 BT F
1 | PCIE AP D2R P romy 7473 2 [ L1 =PP3V3 S3 BT, -
0 /-0. 1NH 0. 85A NOSTUEF FERR 120 OHM 1.5A BTPVWR S4 =BT WAKE L mmm 4o
Jic4 UET 0201 JiC44U?:5 - USB BT _CONN P LAce Nk s260 27 2 s 10
> %?z; NOSTUFF > %?z; e USB BT N_N NOSTUFF BTPWR SOD- VESM HE |23
7 36 7@%‘_ T 8361 M —|_ 836, M 1Il?élK417 R441%1 —| Kh
EJ—’W L4474 1 Hoow 2 ° N Rl O PONER CONNECTOR
. 1YY Y L2 = PCIE AP_D2R N gy 717 1 2201 201, o c* s CRI TI CAL
0 /-0. 1NH 0. 85A NOSTUFF 1 |ve M5
Jimz?'?%“ GB0 L CAATT 2l w410 wA = 504050 00ko1
ot UF OM T_TABLE o UF hedb-uia PI 3USB102ZLE M RT- SM
2 {0 NosTuRF . i% 'R4416 TN ol 7 — 0
¥ 0-1CERM X 0-1CERM 1°5K CRI TI CAL 6
| }%OW & ; o
2201 -
90-@&9 oA p-0 e ot .=PPJV5_SO_RDRVR T
DLP1IS BTPWR: S4 o s =PPHV_S4 RI O als
o5 7 q@m_PCLE_CLK100M AP_CONN_P (Y Y Y L: PClLE CLKI0OM AP_P am e R4411 “ 5;:25 \3/3wSiNR'FO 2o
p— on 20 38 36 27 18 7 PM SLP_S4 1 2 BTMUX_SEL o
550 7 @oPCLE_CLK100M AP_CONN_N (Y Y Y s _PClE CLK100OM AP_N amr v 16w NOSTUFF Sl GNAL_MDELSMDIO MK 20
PLACE NEAR=14410 42 2 54M 1 C44161
O. 01 5:: R4é'20 Ve PLACE NEAR=J4440 B 2 54MM
SEL QUTPUT \Pz 1 2 GND_VO D=TRUE PLACE NEAR=JW440 2 2 54MM
| 5 —AWNE— 1C4493 |1 C4490 | CA491 [ CA492 | 10 060
Rl O FLEX CONNECTOR L ‘ USe BT, ke g - ggo}w — ggi,wF e ggo/lUF = ggo}UF
2 . 2 2 » 2 .
CRI TI CAL = 1 4420 T 8351 CERM 351 CERM 1% &3 CERM | © 3 OFRM
G\D_VO D=TRUE
J4410 15PF PLACE NEAR-J4%40 1 2 54MM T PLACE NEAR=J4440 4 2 54MV
DF40CG3. 0- 70DS- 0. 4V NOSTUFF 1712
F- ST- SM éJ =
72 O 71 %‘5@ USB3_EXTB RX N _grmy 7 10 74
20
o PM SLP_S3_L 2[ o] USB3_EXTB _RX_RC N GND VO D=TRUE li USB3_EXTB RX Py 7 10 74
66 39 38 36 27 18 7 [T PM SLP_S4_L 215 o043 USB3_EXTB_RX RC P GND VO D=TRUE NOVO=TROE Ofép%l GN\D| VO D=TRUE
2 7 T} LSB_EXTB OC L 8 looq2 use3_EXTB Tx_C NC4402 0. 1UF ; 1, —— USB3_EXTB_TX_Ngry 10 7 NOSTUFF| 172
USB EXTB P 8 7 OB VO = TRUE- il <
<D USB EXTB N 012 9T i 10%18Y Q201 0. 1UF . GNOVOD=TRE é‘jA)
4 20 1D 510 O+ USB3_EXTB TX_C P QD VO D=TRE 4401 © 1| 2USB3_EXTB TX Perm s Y w255 =PP3V3_S4 SMC
_g g_ ) VO D=TRUE | 100/3%@{_ ca-%m 25?
=1 2C_HDM RDRV_SCL o ool HDM 1G CLK C N PR GND_VO D=TRUE R4é-21 G VOl D=TRUE . _=PP3V3 SO HDM
12 q@>— =1 2C_HDM RDRV_SDA TN D [V HDM 1G CLK C P am o — s A J{&ffé’%w” o
2 . SDCONN_STATE_CHANGE_RI O 20 [ 5 19 1/ 20W U2 X
- D HDM_ | G DDC CLK 22| Jla1 HDM | G DATA C N<2> 2“0%3 M Il?éloiso
. HDM | G DDC DATA 24 23 HDM | G DATA C P 2 XBR- CERM o
<o 256 1° O T35 GO voo=TrRoE <0 0201 Sow
[in _g g’ 74LVC1IGDOGF ¢ = 2201
75177 PClI E_CLK100M ENET_P 30 29 HDM _| G DATA C N<1> am o SOT89L 2 HDM _HPD L 736 a0
75177 PCl E_CLK100M ENET_N 322 O a1 HDM _| G DATA C PSR VO D=TRE 1o . HDM  HPD 4 430 <o
Y =1 5C X29THVENS SCL 32 8 g 33 o voo=TroE < < L1 HPD sink H gh: 2.0V-5.3V
“ — Supervi sor & CLKFREG # |sol ation < HPD sink L 0.0v-0. 8V
R e ” T o
* T: 0 O O VO T=TROEC 7 ° 7 Delay = 130 ms +/- 20%
0 56 7 my— PO E_CLK100M AP_CONN P 42 o olse A 5
0 55 7 > POl E_CL K100M _AP_CONN_N a2 Jola HDM _HPD L oD 7 % w0 iR
44 43 PP3V3_W.AN F, 2 10 a0 =PP3V3_S3_W.AN, 5 o =
_—g g—_ APN: 31150302
w7 D PCl E WAKE L 8 47 PCl E_ENET_D2R P oD CRI TI CAL -
AP_CLKREQ Q L 500 9o PCI E_ENET_D2R N 7ar s 'R4453 |'R4454 Vo)
m@ AP_RESET CONN_L 5212 O 51 oD 100K 232K 1C4440
357@ USB BT CONN P 542 963 PCl E ENET R2D C P [ip Lo Ud440 == %y
74 9 7, 717 7 - L -
- USB BT CONN N 56 [0 OTss PCIE ENET R2D C N amr 2402 ,402 SLG4%E\941V 2 Loy,
74 30 9 1CE 2510 0122 am s P3V3VLAN_VMN 402
w0 7 oM W Fl _EVENT L 62'§§'H PCl E AP_R2D N am e e
ENET_CLKREQ L 64| 3 5les PCIE_AP_R2D P am
o SD PWR EN 66| 5 o8 s 7 o AP_RESET_CONN L <= A AP RESET L
. =PP3V3_S4, RI O 685 oler PCIE AP D2R PI_P oo s s e am
* 0[5 ol PCIE AP D2R PI_N oD 7 % 7 EN 6 AP_PWR EN
1 GA410 e 53 _ouls AP CLKREO [ ™™ SYNC_VASTER-NASTER SYNC_DATE=MASTEH
AP _CLKREQ QL - 7lin o 7 e
UF 74 73 % 7 D> - oo
3 O e RI O CONNECTORS
B 0-1CEFW| 1R4455 A T T
1 %Efsg, d} Appl e I nc. <re|inary Test >
4 4 402" 1 S <no_LABEL>
516S1058 = NOTI CE OF PROPRI ETARY PROPERTY:
*NOTE: This connector is shielded 70P Hirose Receptacl e. __L PRI EFANY bR ER RS R ® T
- I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Note: This receptacle mates with the plug with APN 998-4708. ,:: g Ig Qim R SSBLO,O;L ,: IN WHOLE OR PART
I'V ALL RI GHTS RESERVED 36 O: 80
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D2R Passi ve DeEnphasi s
VALUE: 0.0 DB

2 aovab e

NOSTUFF

1o sr s SATA SSDRHDD RRD N [CAS521 1112 sowome | 5. SATA HDD RD RC NCAS221 )2 cowoms SATA HDD R2D C N A
%25V 1 . 10%1l6V X7R- RM 4
NOSTUFF
1o 5+ _SATA_SSDRHDD_R2D P CA524 1|2 aowome . .., SATA HDD R2D RC P CA525 1 || 2 aevaoms SATA HDD R2D C P _— -
S5%25VNP 1 . 10%16V X7R- RM 4
R4510, , 2 apvan e
R2D Passi ve DeEnphasi s
VALUE: 0.0 DB
. PP3V3 SO _SSD FLT C
. amm
! mm PLACE_NEAR=J4500. 9: 3nm
VOLTAGESS. 3V CEI4 T5I 86L CRI TI CAL
FERR- 70- OHMH 4A R()A.'gglo
W
516S1035 (recpt 9 o082
2 =PP3V3_S0_SSD,
4 3
CRI TI CAL PLACE_NEAR-L4500. 1: 2\ L SNS_SSD P o
J4500 oM “TUR I SNS_SSD N o = 7
DF40CGL. 5- 48DS- 0. 4V %
49  ~ 50 — fr—
) = PLACE_NEAR=L4500. 2: 2MV
1 2 =
3 00 4
5 00 6
7 00 8
0o
9 10
0o
11 o0 12
13 00 14
15_8 g_ 16
190 520 cewome o SATA SSDRHDD D2R P, ., -,
21] § 5122 aovaome > SATA_SSDRHDD D2R N7 47 74
23 24 g
0o B
07 D SMC OBl TX | 25] o o126
w0 %7 o} SME dOBT RX L 27| o |28
29 oo 30
31_8 g_ 32
35 0 o [36 ceome o SATA SSDRHDD R2D P ;4 1
37 o ]38 womome & SATA SSDRHDD R2D N ;5 1
39] 5 o]0 e
41 42
0o
43 5 ol4t
45 00 46
47 00 48
—
51~ 52
N\
51
: PP5V_SO_HDD FLT FERR 70- OHM 4A
2 . =PP5V_S0_HDD , A
SYNC DATE=MASTEH

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

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

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

74

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

0603

puiace NFREJ 15562 30: 3w

i

%E}SUJFE 0
.

CE_NEAR=L4510. 1: 2MV

PLACE_NEAR=L4510. 2: 2MM

: C45ujfil
I%&E&

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 | 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
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USB Port Power Switch
Left USB Port A
. =PP5V_S3 LTUSB
CRI TI CAL
oo, PMSLP S4_L 4600 T4605
R4690" ek FERR- 120- CHM 3A CRI TI CAL
5. 1K 2lino  ouryl® PP5V S3 LTUSB A I LIM f 1 2 PP5V S3 LTUSB A F , )
15 S P TR BFES 5 M@\g@ggwm& 3 514- 0835
022 » @ USB EXTA OC L EgFau 1M _USB LI M e LSBI G BT Dt
NO_TESTETRUE . i T 0- ~ |
USB PVR EN 4w T 3 CRI4TéL L Rt
THRM R‘2126 q_]K 02 90'LO_| SPMA L L oveus
@D pap e 2 Jp—— = TGS 2, USB3 EXTA TX C P 2| oo
CRI Tl CAL| Al o ey CA695 1 2 USB_EXTA MUXED N L 4 :USB3_EXTA TX_C N 3 [ oo
4692  Capa6 |t Ca6901| |1 cag91 e CARRRIL — oo
0. 47UF —-220UF- 35M3HVI—— 1Ok — = %" USB I LIMR Géé%)z__ 1+ USB_EXTA MUXED P 2 (VY L2 2 2USB LT1 N 2 1on
$B BOLY Gy |2 %(gz B ECV' NO_TEST=TRUE| 665 . ,USB_LT1_P e oo
0402 CASE-B2- S| OG\D
RA600* Ao da : USB3 EXTA RX A P 8 orn.
22. 1K SRR s USB3 EXTA RX H N 9o
1/ 260 gvBUs < < - 10 [ S oo
201, 4G\D 11
o
12 o
D4600 1815
CURRENT LIMT (R4600): 2.19A M N/ 2.76A MAX = RC|§AN2POO5N§2 41y
LP121 15
£ CRITTCAC 16 g
17
» =PP3V42_G3H SMCUSBMUX SI GNAL_MIDEL=MO_MIX R4620 18 3
SMC_DEBUG_YES 1,0, o&bvab=TRE 915
SMC_DEBUG_YES 'R4650 o n
C4650 1 ] 10K u;ggaw 2o
0. 1% y— - %ﬂlﬁ\y 1 2[5
2 2 23
« o0 [y SMC_ DEBUGPRT._ X2 5 | vl 2 2 C4620 o, voro-rree o
10 3 (oM} SMC DEBUGPRT_TX_L 4 U4650 Y2 1|2
PI 3USBI022LE Ly,
Ryt EXT 7 PV
B @E Exrﬁ El slo CRITICAL %r
NOSTUFF =
ISMC_DEBUG _YES
e 8B4oer " seL| 10 SMZ_DEBUGPRT_EN L (s 7010 7 qom—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 04621 GND_VO D=TRUE
R B2 e
1,0 NO_XNET_CONNECTI ON=TRUE %TESSSIEQPZZ?F- 02LS 2!;3/%
NP
5% SMC_DEBUG_NO 20
%’%g\é’ R4652 1| G\D_VOIDETRUE 2l D4621 oriTICAL R4921 G\D_VO D=TRUE
N %TESSSIEQPZZﬁF- 02LS 1A RN 2
AN 158w
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 >
Al 10%16Y 9201
7 10 rmy—USB3_EXTA_TX_P C4611 0. 1UF 4 5
1 "109a6v 0201
X5R- CERM
GND_VO D=TRUE
CRI TI CAL CRI TI CAL ISYNC VASTER=J5_AMD SYNC DATE=08/ 24/ 2011
2l D4610 2L 4611
ESDOP2RF- 02L ESDOP2RF- 02LS USB 3. 0 CONNECTORS
TSSLP-2-1 TSSLP-2-1 B £/ N e 21
1 GND_VO D=TRUE 1 GND_VO D=TRUE d} Appl e I nc. <Prelininary Test>
S <no_LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
e THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
l I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
- VAL mans resges N WAERERTITT 38 OF 80
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8

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% ANOO| B2 o SMC_ADCO am o
75 4117 7®I—PCAD<1>—“L13 LPCOADL Al mlL‘% a0
75 41 17 7@|—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 112 | PooCLK Al No4|_B3 - SMC_ADCA am
75 a1 17 7 LPC FRAME L D12l PCOFRANE* AINOS| A3 g SMC_ADC5 am
2 y—SMC_LRESET L - CL3)L POORESET* ANOB| B4 g SMC_ADC6 am
a1 17 7@%(_@_“& LPCOSERI RQ Al NO7|_ A4 - SMC_ADC7 I “0
01 7 <o) PM CLKRUN L (D) g CLI§L PCOCLKRUN Al Nog|_BS - SMC_ADC8 am o
25 18 7 rmy—PC_PVRDWN L - 135 PCOPD Al Nog| A5 - SMC_ADC9 am
0 qom—SMC_RUNTI ME_SCI_ L &—15LPcosal Al N10|_B6 e suocaom SMC ADCLO
2 @ SMC WAKE SCI L - B12 |pks Al N11| A6 @acEce staod soen SMC ADC11 am «
Al MZG_‘%@ 40
7y SVBUS SMC 0 SO SCL () qugp EL0li200SCL ANGL 2 o 0000 SMCADCI3 =~ ama
77 AZ@MM‘D—“&' 2COSDA Al N14| BL SMC_ADC14 a0
a2 @y SMBUS SMC 1 SO SCL (D) g Mli2cisa Al NLS| B2 SMC_ADC15 w0
a2 gy SMBUS SMC 1 SO SDA (D) qugpN2li2cisDA Al NL6|_ &2 SMC_ADC16 0
77 a2 7@MLCD_“_WI 2C2scL AlNL7|_GL SMC_ADC17 a0
7@ SMBUS SMC 2 S3_SDA (D) gy MBI2C2SDA AlNzg| HL SMC ADC18 w0
oy SMBUS SMC 3 SCL =00 () g LBli2asa Al NL9| _H2 SMC_ADC19 0
7oy SMBUS SMC 3 SDA 00 (D) ey K8li2c3sDA AIN20L B7  gaceonsuocamen SMC ADC20 g
wogy>—SMBUS SMC 4 ASE_SCL wccmacocos gy NI 2C4SCL Al N21| A7 1 0
AOMALWME_“_WI 2CASDA Al WZ%_MMEM@ a0
a2 7@ML(D_“_MI 2C5SCL Al I\Q3AB_‘MM@M@ a0
a2 7 SMBUS _SMC 5_G3_SDA N3 || 2c5SDA
O E (D .| K2 CPU PROCHOT_L e
a6 SMC _FAN O_CTL &= 11 PVB/ FANOPVWD co+ KL SMC_VCCI O CPU DI V2 =
a6 SMC FAN O TACH 13 [PM7/ FANOTACHO ci-[ L2 SMC S5 PWRGD VI N o
a6 SMC FAN 1_CTL o CL1 |bie/ FANOPWHML pcs/ c1+ L1 | _DESCRI PTOR OVERRI DE L b5 ao,
a SMC_FAN_1_TACH > "12 [Pk7/ FANOTACHL  T30CPL/ PIS/ C2-| S5 CPU _CATERR L un
. _TP_SMC MPMb_LED PWR - S |pn2/ FANOPWER T3CCPO/ PI4/ C2+| D5 CPU THRMIRI P_3V3 w0
, TP_SMC_MPMB_LED CHG DLO |pg/ FANOTAGH? S —
— oW VIPFIVD LELL TS wrmstacknomn e o
SSI 0CLK/ PA2| M2 PM EN 40 66
18 SMC_SYS_KBDLED L11 |png/ FANOPWAB SSI OFSS/ PA3|_MB PM_DSW PWRGD 1
w0 @m—SMC T25_EN L "2 |PNs/ FANOTACHS SSI ORX/ A4l L4 SMC DELAYED PWRGD 35 40 66
a0 SYS_TDM ONEW RE NLL |oneg/ FANOPW ssioTpas| NL__ g  SMC PROCHOT im0
56, SYS ONEW RE ML IpN7/ FANOTACHA
o T HI SI DE | SENSE_OC * J4 |PH2/ FANOPWG ULRX/ Bo|_F11 SMC_DEBUGPRT_RX L 38 40
owgm—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 w0
0 T} SMC PECI L & 6 |PECI 0TX
h SSI 1R/ PFO| M g o eom suacaaeSPl SMC M SO a0
w0 Bl L_BUTT L ML3 [PPo/ | RQL16 SSIITX PRI N o eomsacaeSPI _SMC MOSI om0
0 y—SMC_DP_HPD L - 12 IPP1/ 1 RQLLY SSI1CLK/ PF2| L10 i con i aaeSPI  SMC CLK oD
o y—SMC_PVE_S4 WAKE L -0 lPP2/ 1 RQLLB ssi1Fss/ PR3l K10 g o ecn crac acSPlL_SMC_CS_L oo ©
w0 SMC_PMVE_S4_DARK L - 212 |PP3/ 1 RQLLY PRA| LS g S5_PWRGD am
waoq@moMS S4 WAKESRCEN o  J13ipPa/IRQI20 PF5| K9 ge  PM PCH SYS PWROK e 26 66
LS IPP5/ | RQL21
e e v oo N PP 1 RL22 WrocoRo pedl K7 SMC DEBUGPRT EN L .
i 40 rmy—SMC L1 D - K6 |pp7/ 1 RQL23 WIOCCPL/ PGBl L7 g  SMC GEX OVERTEMP  amao
«w om—ENET_ASF_GPI O (D) g D4 |pqo/ | RQL24 Wr20cPo/ PHO| K3 ALL_SYS_PWRGD 20 66
w9 20 rmy—SMB_| NT_L - E4 |pQ1/ | RQL25 wizccPL/PHIL KA g 000 SMC THRMIRIP om0
56 40 @M‘_FSP@/ | 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~ e
66 38 36 27 18 7 PM SLP S4 L - K5 lpqe/ | RQ129 Wr4CcPo/ PHe|_H3 MEM EVENT L a0
o 18 PM SLP S5 L > lpos/ 1 RQL30 Wi4CCPL/ PHTL & g ~ SMC ADAPTER EN  pmy s 40 66
w07 SMC_ONCFFE L - 0 lPa7ii RQ131
> e T1cCPo/ PI0|_C2 ooB1 RX_L 7 e a0
07 rEy—SMC RX L -3 JURX TicoPy/ PRI B g 0 SMO OOBL TX L mnyvrsrao
a0 7 q@om—SMC TX L o {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-OHM 1. 7A
. 1 2 PP3V3 S5 SMC VDDA
0402 k- B0l
C49102 1 1 C49U(F):3 1 04%9:4 1 C49U(F):5 1 C49LJCF 6 VOLTAGESS. 3V ? TUF
4 | = — —4 1 —— 20%
] | Pl THL T T e 4990 o
Be&5TY Hoow LMAFSXAH5BB
BGA
= J‘ SMC_RESET 5201 GL0 (o2 c1o SMC_TCK
= 7 a1 40 7 (IR)—2e RESEL (L~~~ g 7 RSTx K/ TCK| 7,4
o OM T_TARr o | A0 SME_TVG 1,
10 36 7¢gry— W FI_EVEN] B1l [pka/ RTOCLK  Swo/ TDOL ALL SMC_TDO; .o
KE_NI 3wake Toi | B1O SMC TDI 740
LIEet= NC|
o> SMC_CLK32K M0 hesp e
= NC_SMC_XOSC1 N10 [xosc1
NO TEST=TRUE v s
10 _SMC_EXTAL G12 |osco
o _SMC_XTAL Gl3 |osc1 VREFA+| D2 PP3V3_S5, AVREF SMC ; 40
VREFA- | DL XWL900
K12 |vBAT bl\/ SM
8042 430 | C3 GND SMC S$ 2 1
E; G\‘DA( = PLACE NEAR=U4900 Al 4
E8 Al
E9 c7
F10 | [ vpbD D9
37 E5
39 =) 149201 4921
—— 0,01 1UF
310 5 T i(g% S 0%,
fevs ff fad 535 8
. . . . . PP1V2 S5 SMC \VDDGL 75
S RENP FLis %
1 Clng 0|2 C4F911 1 C4F91 04/19U1 04/19U][54 1 04/19U][55 1 04/19UJF56 1 04/19UJF5 AGEST. 2V K13 | | VDDC J11
— — D6 K11
A A — o op o —— Yo o o
B T T TR TR T
282 282 282 702 402 402 202 402 =

L

ISYNC NMASTER=D1 _SENSORS

SYNC DATE:O%/ 20/ 2012

SMC

d} Appl e I nc.
®

TN
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8 7 6 5 4 3 2 1

SMC Reset "Button", Supervisor & AVREF Supply » ENELASE RO — N BN e O —rre
.+ _SMC_SYS LED — NCSMC SYS LED SMC12 PECI SUPPORT
= = WAKE BASESTRUE— NO TEST=TRUE
w o ZPPIVELS0 SWE s MEM EVENT_L — NC VEM EVENT_L_
— NAKE_| ESI:_TRUEWR\_E
R5000 » _SMC_ODD DETECT — NC_SMC_ODD DETECT =PPVCCI O SO_SMC ; 4
100K - — WAKE_BASESTRUE ~_NO_TEST=TRUE ORITICAL
o 1 _=CHGR_ACOK = SMC_BC ACOK w105 20 1 R_RX_OUT RC — NC IR RX OUT_RC
2 H 2/%0w —"VAKE BASE= = WARE_BASE=TRUE = NO TEST=TRUE Q6030
% NN KLhE W oreeo Y61 . _HI SI DE_| SENSE_OC — NG H SLDE | SENSE_aC w _SMC GEX_THROTTLE L — NC _SMC_GEX THROTTLE L SSMBK15ANVEVAPE
138w MN RESK W D) S R e = RERASEETROE NG TESTSTROE = WAREBASESTRUE —_ NO TEST=TRUE Vesw |2
Bt . _SMC_ADCO — SMC_CPU VSENSE 020 _SMC _GFX_OVERTEMP = NG SNC_GEX OVERTENE ., K
¢ = WAKE_BASESTRUE = WARE_BASESTRUE — NO_TEST=TRUE
Mac Mni: 5V _=PPVIN S5 SMCVREF SMC_ADCL — SMC CPU | SENSE w0 w» _SMC T25 EN L _ NCT25 ENL —
Mobi | es: 3. 42V — NVAKE_BASE=TRUE — — NG TEST=TRUE
SMC_ADC2 — NC SMC GPU HI_I SENSE ., . _SMC GFX_OVERTEMP — NC SMC_GEX_OVERTEMP ., 5
= WARE_BASE=TRUE ~NO TEST=TRUE = TRREBRSESTIE © I TESTTRE
- ® , _SMC_ADC3 — SMC DCIN_VSENSE i . _SYS TDM ONEW RE — NC SYS_TDM ONEW Ri
= WAKE_BASESTRUE mM
20 40 23 20 30 GND _SMC_AVSS - v Vi SMC_ADCA — SNC DCLN | SENSE .
Us010 = PR BASESTROE o> CPU_PROCHOT L
VREF- 3. 3V- VDET- 3. 0 SMC_ADCS — SMC_PBUS_VSENSE w S—
=R TR e ——
- SMC TPAD RST_ L 6 MR1* (i PusnOGD3048  RESET* SMC_ADCE __SMC SSD | SENSE - CRUTI CAL
7 * — WMARE_BASE=TRUE
a1 40 30 7 (rmy—SMC_ONCEE_L VR2* 1Py PP3V3 S5 AVREF SMC ., « _SMC ADC7 —_ SMC_BMON | SENSE w s|o, 9
4 8 = VAKE_BASE=TRUE
os,ﬁ MANUAL_BST_L. peLAY - ORITI CAL reraut VLI Rk, W BTHE: 1 i . _SMC_ADC8 — SMC CPU Hl I SENSE ., f" MINLSAFE
GN\D PAD = WMAKE_BASE=TRUE 4
IR5001 N NOSTUFF . _SMC_ADC9 — SMC OTHER HI _| SENSE ., 3 = =
0 oL : °| C50251 |1C5026 =WREERSETRE — —d, R5Q34
i%nm}é’ Lé;;__ oL - L o-1UF - _SMC_ADC10 —_SMC MEM | SENSE - T " cPU PECI R1 > cPU PEC o
20% —— —— 109 = WARE_BASE=TROE ADCLO AND ADCLL AFE SHARED W TH CNPARATCRS G STACK 808D =
X5R CEFWEXLé 2 g G » _SMC_ADC11 _ SMC VOO O I SENSE SIMFED W TH CIAPATATERS o <1 1 SMC_PROCHOT ey »» To S\C 1By From To CPU PCH
SI LK_PART=SMC_RST 04021 0201 —=—WRRE BASESTROE — L J
. _SMC_ADC12 —_SMC_AXG VSENSE - PM THRMIRI P L R
PLACE_S| DE=BOTTOM GND_SMC_AVSS 39 40 43 44 80 — VARE_BASE=TROE 20 1
Iy - s _SMC_ADC13 — | SENSE 80 CRI TI CAL
MR1* and NR?* must both be low to causf-: manual reset. AEEL%WDTH: -1 mm » _SMC_ADCl14 : ~ oy \/SE| = o 3D 05
Used on nobiles to support SMC reset via keyboard. — ] = — I\/BN15AFE
NOTE: Internal pull-ups are to VIN, not V+. w0 s _=PPVCCI O SO _SMC w0 SMC 5 = -1 k = fENEL_| SENSE < ﬂ
. _SMC_ADC16 — SMC LCDBKLT VSENSE o 3 SMC12 SPI SUPPORT
" " =-WAKE BASESTRUE — X
Debug Power "Buttons w _SMC ADC17 — SNE LCDBKLT | SENSE 7S " g SR £5 75! TGP AFE N0 STLFFED T L THE TCPCLDY CF 2 5P ASTERS 15 VERIFIED
= WAKE BASE=TRCE .
250 a0 0 11R(3"_>0(I)(97 » _SMC_ADC18 —_SMC_AXG | SENSE o 1 SMC_THRMIRI P50 4o R5021
=l G L SERSE
H%ow - _SMC_ADC19 = NG SNC CPU PLV3S | SENSE . SPL_SMC M SO L .24, Pl MB M SO o
2201 . _SMC_ADC20 —_NC SMC _T25 | SENSE. R5022 m PLACE NEAR-UGTO0 2 1M oD
— NMAKE_BASESTRUE  NO TEST=TRUE
- SN VEQLO CPU DIV2 » _SMC_ADC21 — NC SMC_PCH CORE_| SENSE z“o%g
= NO_TEST=TRUE a0 Pl | 1 Pl B | a1 50
PLACE NEAR=U6100 5 1MM
11Rg)0(|)(96 0 _SMC _ADC22 = SMC X29 | SENSE 80 1/2’5%6\,\/ R5023
oo . _SMC_ADC23 —_WgKNngSB;W;U?L@m » mm-SPL_SMC CLK 2 SPI_MB QLK fomy i o
— | = PLACE NEAR=U6100 6 1MM
— 4
b1 « SMBUS SMC 4 ASF SOL — NG SNBUS SMC 4 ASF SOl R5024 1/2@_(13w
SMC Crystal Gircuit L - zﬁu;fvc 4_ASF SDA _— $ SNBUS SMC 4 ASE SDA » o SPL_SMC CS L 1 N 2 e SPLMBCS L s
J PV - BDV_BKL_PWM_ /
R50 ST, P IO o STATE CHANGE ShC ReQR8 12%F§W S T
. STAL 12 |§ SMC SXTAL R w0 PM THRMIRI P B L 1%./5\52 PM THRMIRIP L s - w03 250 _=PP3V3_S4 SMC
—sm—/\/y\/ __ =TBT WAKE L - % e
58w CRI TI CAL = 178w
o Y5010 OV T_TABLE w0 oy CPU THRMIRI P_3V3 B2 ... SMC QOB RX L R5067 100K 1 A4 2
SM 3, 2X2. 5MV R5012 SMC 0OB1_TX_L 5068 100K 1/\/\/\/2_5W 201
12. 00ONHZ- 30PPM 10PF 22 o077 A2 JE
SMC EXTAL ) 1ML3 10 PM CLK32K SUSCLK R1 2 SMC CLK32K oo w0 SMC PME S4_DARK L RB069 100K LAAAZ o% 1720w ™ [201
5 D"t NeareTis00 108 5 T~ VYV 5O T Z0W M 201
51 uHw v a0 0y SMC_ONOEE L 5070 10K 1 W2
Jg%@ ngéf 50 _G3_POAERON L o072 10K 1 2 o% LZ0W W 20T
NONC 5% 1/ 20W M- 201
1 1 CRI TI CAL 7103 SMC_LID R50/71 100K 1 \\\2
__CSP(?:lO __ngzll 3 " 3:7 SMC TX L 5073 10K 1/\/\/\/2 5% 17 20W M- 201
-;éfg T2 M\/BTSQ%I?P?? L aaor SMC RX L 5074 100K 1%2 S T720W W 20T
§5gi0c §5gi0c HDM HPD ESD PROTECTI ON BFRL006- 5 . SMC_DEBUGPRT TX L Rb075 10K | N\, 5% 1720W W0t
2 % s _SMC_DEBUGPRT _RX_L Rb076 100K LAANZ 5% 1720W W 20T
? w307 SMC_TVB RO077 10K 1,,n72 >0 7200 W 207
J— R5057 4 w27 SMC_TDO RE0 78 10K 1 \\/\/o 5% TZ0W w201
N HDM _HPD L LARS 2 SMC DP_HPD L = w37 SMC_TDI 5079 10K 1 , 5% T720W W 20T
eI A FRRE BASE=TROE 10D 407 SMC TCK D080 10K 1 \/\n72 5% TT20W W 20T
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 o 10 20 SMC_BC ACOK D08 7 100K 1 \nn72 27 720 V20T
O 5% 1720W ™M 201
PART NUVBER | QTY DESCRI PTI ON REFERENCE DES | CRI TICAL | BOM OPTI ON 1R5082 » SMC S5 PWRGD VIN_R5092 100K, 2 reTW——oTT
100K SME_INT_L nosTupe RD093 10K LAANL
19750486 1 XTAL, 12MHzZ, 30PPM 10PF, 3. 2X2. 5X0. 7MVl 9pC Y5010 CRITI CAL 84 SI\/C V\AKE SQJRCES 50 1030 _CPU_THRMIRI P 3V3 2094 100K LAAN, 2 5% T720W W 20T
20w 5 25 _SPl_DESCRI PTOR OVERRIDE L _NosTUFE RO095 10K LAANZ 5% 17 20W M 201
2201 .. _SMC_ROVBOOT 5% 17 20W M 20T
Hal | Effect pads o > =PSOC_WAKE L i | SMC_PMVE S4 L w 1R5088
—BASES 1K
- D =BT_WAKE L L | o
w0 SMC THRMIRI P [2201 R5086 10K 1 2 —
/\/V\/ 5% 17 Z20W VF 20T
APN: 998- 4692 o6 3 18 _SMC_ADAPTER EN R5085 10K 1 2
: =PP3V42_S3_HALL , 5% 1720W W 20T
OM T_TABLE w2 _SMC_S4_WAKESRC ENR5090 100K LAAAZ
J5050 CEL AYED R5091 100K 5% 7 20W —MF 20T
HALL- EFFECT- SENSCR- MLB- DL 00 39 35 SMC P\ARGDRSOQS oo M A1 zow—w 2ot
o 3 _SMC_PM G2_EN 1 2
NCx4o0 o1-ExNe R5850 BATLO/\# | SG.AT' O\l ° NN 5% oW w20t
2ol o IsMc LID R LAANZ— SMC LI Dag ao s |
10 °of |y c5050 - =PP3V3 S5 SMCBATLOW =PP3V3_SUS SMC, w0 _PP3V3_WAN_F =
NCX—-0 OT=XNC ok 0,001 UF Ao |
i 040 w2 WFEI_EVENT L R5089 10K 1,/ 2
2 @ 1 03 5% 17 20W WF 20T
465 CERM R5040 SSMBK15AMFVAPE
1005 VESM SYNC MASTER=D1 SENSORS SYNC DATE:O%/ 20/ 2012
= 1/ 28W - I!& T
£ 201, Internal 20K pul |l -up on PM BATLOWL in PCH SIVC Support
o 5 I SMC BATLOW L OoJRT |o PM BATLOW L o d} Appl e Inc. <Preliminary Test>
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON | SR | o oo LABEL>
607-9320 1 $UBASSY, PCBA HALL EFFECT, J4 J5050 CRI Tl CAL R5041 NOTI CE OF PROPRI ETARY PROPERTY: —
1 2 ng:' ;\EFOXI\RYM Lg\lmgg\Tf&Alc;;lEg)pHEREl N IS THE
639-3261 (J4 Hall effect board) reports to 607-9320 5% NOSTUEE RO AR R AR L 1S EEPES | NG na
M:lg\’év | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
ob Il NOT TO REPRODUCE OR COPY | T
11l NOT TO REVI OoR S VWHOLE OR
IV AL mans reseren TR PRI A0 OF 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 Connect or
LPCPLUS_CONN: YES
L
o103 35900, av
M ST- SM
=PP3V3_S5_LPCPLUS 31~ 32
P5V_SO_LPCPLUS ~
Uool2 g | SPL_ALT M SO am -
LPC CLK33M LPQPLUS g 3o ol4 g | LPC FRAMVE L G 7 17 w0 7
LPC AD<0> o= 00l% gup | SPIROM USE M.B G
-— -
LPC AD<2> > gg 0 PM CLKRUN L oo 7 18 %0
LPC AD<1> PET Do FER SPI_ALT CLK am
LPC AD<3> - 13] 5 o4 - SPI_ALT CS L am -
SPI_ALT_MOSI 50 0° gup | LPC SERIRQ G 7w
LPCPLUS_GPI O o 1008 g | LPC PWRDWN L am 7 o 25 5
LPCPLUS RESET |L - 905120 o T SvCTD oo 7 50 w0
SMC_TDO 200l o | SMCTX oo 7 50 w0
TP_SMC TRST L - 230024 o | SMCRESET L oo 7 5 w0 51
TP_SMC MD1 250026 .o | SMC ROVBOOT oo 7 0
SMC TX L - 27 28 o | SMC RX L 730 0
o[ %30 T swc v oD
X - oD 7 >0
33 C 34
998- 4235

SPI_ALT M SO, .,

SPI _ALT_MOSI ; a

SPI_ALT CLK ;.
SPI_ALT CS L ;a
LPCPLUS_R: YES LPCPLUS_R: YES
1R5128 |'IR5127 |'R5126 |'R5125 ., ioweseson 1t om
24 43 43 43 PLAGE NEAR=J5100 12_5mm
%‘isw %‘isw 26w %‘isw PIAGE NEAR-32100 11°5mn
O CUF CUF CUF
2402 2402 2402 2402
LPCPLUS_R: YES LPCPLUS_R: YES
PLACE NEAR=UL800 AV3 5mm R5110 R5120
- SPL_CSO R L 1AKS 2 SPI_CSO L LAAA,2__SPL_M.B CS L gm0 s
5% 5%, PLACE NEAR=R5125 2 5mm
PLACE NEAR=U1800 BA2 5mm R5111 4%?}4\/ R5121 Mzgg‘é’
v SPL_OLK R 1,\}§\2 = SPI_CLK 1,\;@\/2 SPI_MB CLK om0
51/§ 51/§ PLACE NEAR=R5126 2 5mm
PLACE NEAR=ULB00 AY1 5mm R5112 465!’ R5122 Mjbg'év
v - SPL_MOSI_R 10%2 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]‘.123 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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2

PCH SMBus

2o =PP3V3_S0_SMBUS PCH

Pant her Poi nt

U1800
( MASTER)

" on

R5200*
1K
o5
201,

Connecti ons

sSMC " o"

SMBus

Connecti ons

TBT
3600
(WRITE: OXXX READ: OXXX)

=12C TBTRTR SCL 33

7517 7 SMBUS PCH CLK
VARE_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

Margi n Control

u3301
(Wite: 0x30 Read: 0x31)

a1 =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"

SMBUS CONNECTI ONS

« =PP3V42_ G3H SMBUS_SMC 5

1
sve R5251 GPU Tenp (Ext)
w4900 gé%ow EMC1414- A© US550
( MASTER) 2201 (Wite: 0x98 Read: 0x99)

SMB 0 SO CLK
SMB_0_SO_DATA

w4900
( MASTER)

SMB 5 CLK

1 1
R52280(°)K 2R°.502K81 Battery Charger
v 23\7\‘7% ;é%ow 15L6258 - U7000
25/11:2 2201 (Wite: 0x12 Read: 0x13)

=SMBUS CHGR SCL s7

SMB_5_DATA

AUDI O

u6411
(WRITE: 0X34 READ: O0X35)

Battery

Battery Manager - (Wite: O0x16 Read: 0x17)

— SMBUS SMC 5 G3 SCl
— NVAKE_BASE= TRUE

— SMBUS SMC 5_G3_SDj

=SMBUS CHGR SDA 57

J6955
(See Tabl e)

=SMBUS_BATT_SCL 56
— =SMBUS BATT_SDA s6

‘ Battery

AUDI O

U410
(WRI TE: 0X32 READ: 0X33)

SMC " 2" SMBUS CONNECTI ONS

NOTE SMC RMT bus remmins powered and mmy be active in S3 state

AUDI O

U6400
(WRI TE: OXEO READ: OXE1)

1
smc R5270

K
900 1/23
(MASTER)

'<R5271
K

&
2

Tr ackpad

J5800
(Wite: 0x90 Read: 0x91)

AUDI O

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

HDM Redriver (on RO
J4410
(WRI TE: OxCC READ: 0xCD)

— =12C HDM RDRV_SCL

— =12C HDM RDRV SDA

36

36

SMB 2 S3 ClK — =12C TPAD SCL a7
SMB_2_S3_DATA — =12C TPAD SDA a7
I L
J3502

(Wite 0x72 Read 0x73)

‘ ALS

sMmC " 3"

SMBUS CONNECTI ONS

» =PP3V3_S3_SMBUS SMC 3

SMC

14900
( MASTER)

SMB_3_CLK
SMB_3_DATA

—3% SVBUS _SMC _3_SCL

— MAKE BASESTRUE — |
—% SVBUS _SMC_3_SDA
— MAKE_BASE=TRUE

DEBUG_ADC DEBUG_ADC
290" R5291
&K 27K DEBUG SENSCR ADC A
U 23\7\‘7% 2/%0w U000
25/11:2 2201 (Wite: 0x10 Read: O0x11)

=12C SMC ADCS SCL

— =12C SMC ADCS SDA

=12C ALS SCL »
— =12C ALS SDA -
1
SV
Us5920
(WRITE: 0X30/ 31 READ. 0X32/33)
GYRO
9 =12C SMC SMS_SCL —
- u5940
a0 =12C SMC SM5_SDA — (WRI TE: OXDO READ: OXDL)
T =12C SMC_GYRO SCL 4

=12C SMC GYRO SDA s

PCH " SM.i nk 0"

2 s =PP3V3_S0

Pant her Poi nt

U1800
( MASTER)

SMBUS_PCH
R5210* IR5211
8. 20K 80. 2K
1/ 23 i[,é‘éow
201, 2201

s SML_PCH O CLK
VAKE_BASE=TRUE
75 17 SML_PCH 9(& DATA

VARE_BASE=T

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

— =12C BKL_ 1 SCL

Connecti ons

sMCc " 1"

» =PP3V3_S0_SMBUS SMC 1 SO

w4900
( MASTER)

1
SMC R5261(I)(

3
25
201,

SMBUS CONNECTI ONS

"R5261 |cpu DDR3/ PCH! Al RFLOW TEMP

3
ow EMC1414- A© US570
2201 (Wite: 0x98 Read: 0x99)

SMB 1 SO CLK

— SMBUS SMC 1 SO SCl
— NAKE_BASE=TRUE

— =12C BKL 1 SDA

71

SMB_ 1 _SO_DATA

— =12C CPUTHVENS SCL .

PCH "SM.i nk 1" Connecti ons

— SMBUS SMC 1 _SO_SRA

Pant her Poi nt

u1800
(Wite: 0x88 Read: 0x89)

517 SML_PCH 1 _CLK

— =12C CPUTHVENS SDA s

X29 TEWP

TMPL05: 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)

— =12C X29THVENS SDA

I SYNC_NMASTER=MASTER

SYNC_DATE=MASTEH

SMBus Connecti ons

@ Appl e I nc.
®

TG NOVEET
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=12C SPKRTHVENS SCL —

=12C SPKRTHVENS SDA_—
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8 7

6

CPU PCH VCCI O & TBT 1. 05V Load

CPU Core Vol tage Sense
CS%INICnADéX 00 PLACE_NEAR=R7510. 2: 5 MM

AXG Core Vol tage Sense
cshl\/lanD(le 12 PLACE_NEAR=R7550. 2: 5 MM

(VC0O)

PLACE_NEAR=U4900. E2: 5MV

R5329

M A 53K
1513 10 s _=PPVCORE SO CPU 1552 CPUVSENSE IN IAAA SMC _CPU VSENSE oo ©
1/12/W . F&%CE NEAR=U4900. E2: 5SMV
1

|
N
e
WCO)\
ngamw
c
T

GND_SMC_AVSS

39 40 43 44 80

(VNOO)

PLACE_| NWWQUO Cl: s\

b3 R533
4. 53I§

1613 08 = SO | 1 AXGVSENSE | N SMC AXG VSENSE o «©
1/]2/W PLACE_NEAR=U4900. C1: 5MM

1

|

N
XONO
ST,
<°l\.)
c
T

GND_SMC_AVSS

39 40 43 44 80

39 40 43 44 80

39 40 43 44 80

3K
A
i B NGB e

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
Rsense: 2x of 0.00075 (R7510, R7520), Rsum 0.000375
20 s =PP3V3_S0_| SNS V across Rsense: 19.8 nV
1C5360 SMC ADC: 01
SN S~
V+ 2 SERm NO_XNET_CONNECTI ONSTRUE
=J536(()) LOADI SNS: YES 3593@9 5 45 e _=PP3V3 SO | WPl SNS LRAPLENG YES s
o CPvea 080 es N sk e 0 ]e |cpvedo vaur A AL SMC VCCI O L SENSE ooy o oo > CPULMVP I SNSL P 1K 321 ] 5340
PLACE_NEARSR7640. 3.5 1/%8W PLACE_NEAR=R7510. 4: 5NV D56 HRAD| ENS: YES /1UF
"o CPNCOL 080 CS P a i ReFAl L 0% 1 §532%g LOADI SNS: YES %%%O XNET_CONNECTI oN=TR@ADI SNS: YES 340 g@%ﬂ
LOADI SNS: YES —— ng RS54 R5342 o [S[28133 402
a0 PLACE_NEAR=UI900. 46: 51 2 BB oo CPUMP Isns2 P K 32%. [ crume 1shs P S AR copump 1siR e 1], SC70-5 = R5349
LOADI SNS: YES LOADI SNS: I PLACE NEAR=R7520.3:5Md 0. 198 S A%, VN4 puwe sum i oumik PR | SENSE
oRITICAL PLACE_NEAR=U4900. Aﬁ 5MM LOADI SNS: YES % ) XNET_CONNECTI ON=TRUE % <l . 156w C5349
. . 1
= G\D SMC AVSS 9. B R5347 R5343 ~ R o 1=
) _— cPu MP I snst N iR A2K Lopuimve 1sns N 1% 2 Ll cpuime 1suM R N LOADI SNS: YES = o
[amog A e ’V\(\}; oY PLACEINEAR-Uio00 B s |2 R
DDR 1. 35V S3 (Menobry) Current Sense (I MC) RO NS et comect ot TBW 1 2%y SNs: YES
Gain: 364.9x, EDP: 9 A é - 0_ 2 = PLACE_NEAR=U4900. E1: 5MV
Rsense: 0.001 (R5370) 4 K LOADI SNS: YES R5341 5 AV
V across Rsense: 9 nV 78 62 I WP_I 2 N 1 1715K2 LOA ES
SMC ADC: 10 s =PP3V3_S3_| SNS PLACE_NEAR=US370. 8: MM ['ErD e ves™ 2%6 R5344 O 2% K28t DR GRreee
715K
E%%é’w NOiXNErioél)gl%ECTI ON=TRUE
2
=PPVI N_S3_MEM I SNS R 2
‘E—l R5371 1 & N BEree
R5370 13 _1SNS 1v35 S3 MEM P 1W\I|§7|5Ns1v3553mzmrep -
0.7001 % SMC MEM | SENSE gm0
i Vo
R5372 1C5379
2774 L 0. 22UF
1W\II§75 ISNS 1V35 S3 MEMR N _zgog
11@ 1 5?01
16w R5373
402 PLACE NEAR=U4900 B6 5MM
gy
i G\D_SMC_AVSS —r
L. L AXG Core Load Side Current Sense (1 NOC)
- - Gai n: 190. 6x, EDP: 46 A
SS_D Curr e_nt Sense ( I SDC) Rsense: 2x of 0.00075 (R7550, R7560), Rsum 0.000375
Gain: 649.35x, EDP: 5 A (16.5 W V across Rsense: 17.25 nV
Rsense: 0.001 (R5370) SMC ADC: 18
V across Rsense: 5 nV
SMC ADC: 06 s =PP3V3_S3 | SNS
NO_XNET_CONNECTI ON=TRUE
CRITI CAL 3543256 w5 _=PP3V3_SO_| MPI SNS LQAD NG YES
Us5370 - CPU MVP_| SNS1G P14 @350
LEk i R5389 (&b e ves™ e APADI SNS: YES R B YES FUF
7 7 D) I SNS SSD P 1W\’ 7! SNS 3V3 SO SSD R P_ s + QN b 53@ SMC SSD | SENSE 3 _CONNECT!| ON=T! g U5350 5 g\/l
L 7_Ighs 3vs S0 ssD iaur 1 p SMC_SSD | SENSE _ryymy 40 R5352 o 7258133 402
T -\ 158w - cpu e 1 sns26 P 1K 2K L cpuimve 1 snsG P AL A% L cpume ISR P sC70-5 =~ R5359
ey T4 1C5389 ° 02 D + 453K
F:al. 54I§2 9 200 L 200 2UF PLACE_NEAR=R7560. 3: 5MM D 5% M:llo@}év 4 Py MP_L 1 | SENSE
0 57 [>—LSNS_SSD N LA A2 LSNS 33 S0 SSD R N PLAGE NEAR-IS00 B4 SMM 5 g & LOADI SNS: YES P ) XNET_CONNECT! ONTRUE el < S 1/5§ié’w 1 C5359
%
e | - 0361 R 7 R5353 w 1 L g o2UF
201 1R’\§)383 = PLACE NEAR=! B4 78 62 CPU WP | SNS1G N 4 42% -a CPUL MWWP | SNSG N 11 54% s CPU WP | SUMG R N LQOADI SNS: YES — 20°Q,
}onlsw R5384 o e o PLACE_NEAR=R7550. 4: 5MV 0. X‘;u /vly“\/ PLACENEAREU900. Hl: S| 2 6(gR
zygi” LY G\D_SMC AVSS w1010 30 LOADI SNS:VES Y _cowecrionTre ML L L QDL ENG 0 ER: s
1% LOADI SNS: YES R5351
— 1/716W
e e L 715K, - G\D _SMC_AVSS
NO_XNET_CONNECTI ON=TRUE &0 SNS YES 10/ 2W 1R5354 19 D{?\/ NO_XNET_GONNECT! GNRTRUE

IN
O
)

NO_XNET_CONNECTI ON=TRUE

PART NUMBER DESCRI PTI ON

REFERENCE DES

CRI Tl CAL BOM OPTI ON

117S0008 3 RES, MTL FLI M 100K, 1/ 16W 0201, SMD, LF

C5349, C5359, C5369

LQOADI SNS: NO

ISYNC MASTER=D1 SENSORS SYNC DATE:O%/ 20/ 201,
Power Sensor: Load Si de ]
BTG ONVEET
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CPU Hi gh Si de Current

Sense (1 COR)

Gai n: 50x, EDP: 17.4 A
Rsense: 0.003 (R5400)
V across Rsense: 52.2 nV
SMC ADC: 08
s =PP3V3_S0_HS COVRUTI NG | SNS
1C5401
i TR
=PPVI N_S5_HS_COVPUTI NG | y ? G
8 = FBNSE NEAR=US400. 4: 10MV :J54q_91 R5409
CRITI Cédzp i N4 s s cowunine 1our oA B3R
Afﬁ% CRI TI CAL UM
Rg‘ e REFHL— 201
- . G\D PLACE_NEAR=U4900. B5: 5MM | 5
. =PPVI N S5 HS COVPUTI NG |IP6f&-AR-US400. 5: 10M1 ~

OTHER H gh Side Current Sense (1 QOR)
Gai n: 100x, EDP: 8.8 A
Rsense: 0.003 (R5410)
V across Rsense: 26.4 nV
SME ADC: - 09 . _=PP3V3_SO_HS OTHER | SNS
1C5411
S
I+ 2
=PPVI N_S5_HS OTHER | SNS PHACENEAR=US410. 4: 10M4 55
B CRITI 24 ISNS HS OTHER N ngf'zllg R5419
% = 1 slin | SCOour |6 | HS OTHER | QUT 4 P3K
%
Rg£f§l oo | SNS HS OTHER P 4 REFLL 1’201W
—PPVIN S5 HS OTHER | SN PILQACE—NEAFtUS‘uU- 5:10MM G\D PLACE_NEAR=U4900. A5: 5MM |5
° = - CRI Tl CAY

Char ger (BMON Product

Charger Gain: 36x, EDP: 6.6 A
Rsense: 0.010 (R7050)
SMC ADC:. 07

PLACE_NEAR=U490

R5429

o > CHGR BMON 1 300K,

o
1/ /W
201

DC-In (AMON) Current
Charger Gain: 20x, EDP: 4.6 A

Rsense: 0.020 (R7020)
SMC ADC: 04

ion) Current

0. A4: SMM

SMC_BMON | SENSE o ©
1C5429
L 3300PF
2 46 FRM

PLACE_NEAR=U4900. A4: 5MV

GND_SMC_AVSS

39 40 43 44 80

Sense (| DOR)

PLACE_NEAR=U4900. B3: 5MM

R5439

o > CHGR AMON 43: 3K

o
1/ /W
201

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

PLACE_NEAR=U4900. B3: 5MM

GN\ND _SMC AVSS

39 40 43 44 80

A
1L AARN SMC CPU HI ISEI\BE@AD

PLACE_NEAR=U4900. B5: 5MV

G\ND SMC AVSS

«=PPBUS SO VSENSE 1 571, 2

SMC _OTHER HI _| SE w0

PLACE_NEAR=U4900. A5: 5MM

GND_SMC_AVSS

Sense (I PBR)

57 40 [T

39 40 43 44 80

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

39 40 43 44 80

PBUS Vol t age

Sense & Enabl e (VPOR)

6

PBUSVSENS EN L

3

PBUS_SO0_VSENSE

PLACE_NEAR=U4900. A3: 5MM

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

6

DClI NVSENS_EN L

3

R5492"
100K

DCI N_S5_VSENSE

R5488*
27. 4K
%
17160
2b 2| Rthevenin = 4573 chns
SMC_PBUS_VSENSE oD ©
R5489" PLACE_NEAR=U4900. A3: 5MV
1
5. 49K & | 55508
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-I1n VSense
di vi der when AC present. m%ﬁ%gcz
SOT- 963
R5493 N- CHANNEL
—CHGR ACCK 1.9, NOSTUFF
1/5’%_/8w [
201 DCI N VSENSE EN 2 S 1
R5494 | N
o6 PM SUS_EN 1 2
m A il
1/ 20w =
201
=PPDCI N_S5_VSENSE =
8 = 5 &
S
. \Qj
P- CHANNEL

PDCI NVSENS EN L DI V

R5498!
27. 45
gl _
402,| Rthevenin = 4573 Chns
SMC_DCI N_VSENSE oD ©
R5499! PLACE_NEAR=U4900. F1: 5MV
2okl |1 C5499
s — 200 2UF
P 2 6V
4023 0201
GND _SMC AVSS

PLACE_NEAR=U4900. F1: 5MV

39 40 43 44 80

39 40 43 44 80

ISYNC MASTER=D1 _SENSORS

Power Sensor:

Hi gh Side

SYNC DATE:O%/ 20/ 201]
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Sensor A:
Left

Ther nal

PCH Proximty, Fi n Pi pe,

Ri ght Fin Stack

12C Wite: 0x98, |2C Read: 0x99
%éSO
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 551 1 U5550 — b5, 5
\
' None. , 0. 0022 — EMC1414- A- Al A
il NO XNET CONNECTI ON=TRUE Lg\vl/’__ 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 |bp2/ DN svpATAl_9 =SMBUS GPUTHVBNS SDA 2
3 FR T 5 |ones o3 sveLk |10 =SMBUS_GPUTHMBENS _SCL w
1 GND THRM PAD
CRI Tl CAL 503 1 25252 L 11
26BLP 0. 00 p— e
DENLOO6HA- 3 NO XNET CONNECTI ON=TRUE L&\\A/) ) )
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
s =PP3V3 S0 CPUTHVENS 1 2 PP3V3 CPUTI—éI\/SNS R
mm
e BGHEAETE T css70
DDR3JHVENS D1_P “ 2 %ﬁg\ﬂup%s’l%y 1'1?3? 2
Thermal Di ode: Menory Proximty (TI\/DP) , - A NS0 7 o 1 402 %,{zlg‘% %"mw
----------------------- - - LF
' Pl acenent Note: 1 — b5, 5
' Place Q6506 on the bottom side, below the 506 E 0. 0025273:'__ EI\/C]HS:IE-?B AlA
: - \
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 |oP2/ DN3 svoaTAl_® =1 2C CPUTHVMBNS SDA D @
3 PLACE NEAR=US570 4 5mm 5 |onoy ops svok |10 =1 2C CPUTHVBNS SCL o -
CRI TI CAL 5 0 4 N GN\D THRM PAD
46BL P 0. 0022 - 6 11
DENLOO6HA- 3 NO XNET CONNECTI ON=TRUE L&\\A/) ) )
2 | CRI TI CAL 402 Thermal Sensor: CPU Proxinmity (TcOP)
s CPUTHVENS D2 N PLACE NEARFUS570 5 Smm ' Pl acenent Note: ,
. . ) ) = ' Pl ace U5570 on top side, on top of
Thermal Di ode: Airflow (TAOP) Thermal Di ode: Airflow (TALP) 1 the CPU. '
.............................................. ,
' Pl acenent Note ) ' Pl acenent Note B e

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

Ther ral Sensor: T29 D e

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,
and DCI N connector.

' near LCD connector

ISYNC MASTER=D1 SENSORS
Ther mal

SYNC DATE:O%/ 20/ 201,

Sensor s
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®

BTG OV

2

THE F‘CEESSCR AGREES TO THE FClLON NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

NOTI CE OF PROPRI ETARY PROPERTY:
THELNECRISTL ON CONTA|NED LEREI N | S THE

<Prelimnary Test> IC
| <no_L ABEL>

45 OF 80

|

2

1




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 g ® R5665 sz, NCx=—0O
AR 2 EAN LT TACH 1 o % (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 12
.
R5651 oo oSt o
s .
Q6660 Q6660
1c 2N7002DW X- G NC X 4t 2N7002DW X- G Nex—O)
ACEScRn = 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 m\

ISYNC MASTER=J5_M.B
TTILE

Fan Connectors

BTG NOVEET yaz |
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3 2

P Y 1D ANl | PD Fl ex Connect or A
! 7
| PS(I: USB CO\ITRO_ I_ ER : ,:F14‘_]153c(_)g11|1 Keyboard Connect or
F- RT- SM
I USB | NTERFACES TO M.B | %
I - SPI HOST TO z2 | R5708 O 51850848
I - TRACKPAD Pl CK BUTTONS | o _=PP3V3_S4_ TPAD LAAAZ o PP3V3 TPAD CONN i =PP3V3_S4 TPAD
| - KEYBOARD SCANNER % NOSTUEF VPR R W B0, 20mv - Z2_CLKI N 2o oo =PP3V42_G3H _TPAD
| PLACE_S| DE=BOTTOM ! 1’;2&;‘” 1 C5708 M NCLTREZWDTH=0. SO =, =1 2C TPAD saL 2o
_ 0. I 0. 1UF . PP5Y_S4_ CUMILUS 4
| . =PP3v3 s4 TPAD  RS704 _ vpass=Us701. 4BYEASETIR 01 49: 50: 11 nm %, o
| > 15 boavs s3 PSOC ByPass=Us701. 48YE0°5 I O * : 2 e VNP Brees: 2gmy - =L2G TPAD _SDA : ° KEDL
| 5% (R- : —
! 40 —L To0PF 0. 1UF I 7UF I - PSOC_MOSI sl 5 KBD4
| R57031 —_— %o éog” g(‘]o‘l | PLACE NEAR=J5700 18 3MM 72 SCLK 9 o KB%
| 220K 2 0§§-1cem 2 X5k 2 zgé L5700 PSOC M SO 10l 5 KBD6
| 1280 ! FERR- 120- M 1. 5A Z2_M SO ulo KBD?
| 200, 1 ' : . _=PP5V_S4_ TPAD 1YY Y L2 FEIDY KBDS
B == 0402- LF Z2_NMOS| 13 KBD9
|  @m=PI WAKE L e X i ! TPAD_5V: $4 PSCC F CS L ulo KBD10
| . _BUTTON DI SABLE VB KBD21 . ' * 65700 22 €S 1. o CAPS: I NT KBO1L
Z2 HOST | NTN WS KBD20 I o Z2_KEY_ACT_L 6] 3 KBD12
' ¥ S LEFT SH FT KEY WS KBDIO .. ! 2 xg\Fﬁ e e LB - o WS KBDI5 C 1 KBS
I “ & 0201 72 _HOST I NTN 15 “ KBD14
| ~ W5 LEFT OPTI ON KEY WS KBDI8 ., I ) A% eols AR
| R5700! 19 ~ b+ KBD16_NUI
| = . <
| E E i i i E i 3 i i i i i i : R ERR=15700. 18: 3vMm 2533;'% — O W5_KBD17
! DRGNS = NN FERR 190 Oht 1. 54 iy + _W\6_KBDL6N V6 KBDLS
I .~ W5 CONTROL_KEY 1py 3 YAPRER""EEERR Y pp o4z we kBDIZ .. : A~ 2 WS KBDLO
| o Z2 KEY_ACT_L Aps1 CRI TI CAL P2 0l2_ WS _KBDI6N ., : 2 Vh_KBD2O
— Ve e | 0402- LF B W5_KBD21 8
| Nex—3Pa_7 oM T P4_6[40 W5 _KBD15_C . TPAD 5V: S5 B W5_KBD22 7
| " TPAD VBUS EN 4p4 5 uUs701 P4 4[39 W5 KBD14 ., : S 17UF7 W5_KBD23 9
[mvg gl - 9|38 ]
| NCx—3P4_3 CcY8C24794 P4 2,38 VB KBDLS .. 16% " PLACE NEAR=J5700. 18: 3MM . SMC_ONCFF L WS_KBD_ONOEF| L 5
NCx—8P4_1 MF P4_0|37 W6 KBDL2 .. ! 2 %ok cerv =PP3V42_GBH TPAD 4
! PSOC M SO 1p3~7 (SYM VER2) P3 636 W5 KBD11 | 0301 78 = R
o - - c5710 1 1P 7 WS LEFT SHI FT KBO 3
! w: PSOC F_CS L 8pP3_5 P3_4[35 WS KBD1O ;. | =
I  » _PSOC_MOSI 9p3_3 33752983 p3 2[32_ WS KBD9 | 1 C5750 Lé.,\oé’ .+ W5 LEFT OPTION KED 2
| w1 _PSOC _SCLK 10p3™ 1 P37 0[33__WS KBDS s ar | o/’]_U c%oz 2 .- W5 CONTROL. KBD 1
| w7 _Z2_M SO 11p5_7 P5_6|32 W5 KBD7 7 a7 | E 2 3 CERM s e a1
| wr 22 CS L 12p5_5 P5 4[3L W6 KBDL .. \ www.qdzbwx.com G2 0462 = r@
| o Z2 MOSI 13p5_3 P5_2{30 W6 KBD2 ;. , U5750 =
| o+ Z2_SCLK MP5 1 e oo N T o P5_0f{2% WS KBD3 . SLG4APO21 = 11D
(NN T~ W N | THEM, I AAP = FF14A- 30C- RL1DL- B- 3§
! \—n—n—n—ctl)ﬁ l\l\\—n—n—n—c bi57 | Fl
| Lo LS | . =PPAVS 4 TPAD £ >
| B At At A e A A A A B = a1l 9 WS LEFT SHI FT_KEY
S | WS LEFT_SHI FT_KBD N1 —{ @
I TP_PSOC SCL WS _KBD4 » o YELEFT SHIFT KBD __ thn: M, i
| TP PSOC SDA & TKBE : VB LEFTiopTIon KeD e | —rae VS LEFT CPTION KEY., SMC Manual Reset & Isol ation
| TP_PSCC P1_3 = W5_KBD6 7 a7 | WS CONTROL KBD IN 3 [ I~ our 37 W5 CONTROL_KEY .. Left shift option & control keys conbined with power button cause SMC RESET# assertion
| TP_I SSP_SCLK P1_1 TP_| SSP_SDATA P1_0 | s g >t N ] Keys ANDod wi th NEP pover 1o i sol ate whon NEP i s not povor ed
| | SSP SCLK/ | ZCRS%01 | SSP SDATA/ | 2C SDA \ ar a6 SMO TPAD_RST L . No IPD on CE input pin PPAVA S4 (symbol error)
| Z2_ AKIN .. )
I 12 _USB TPAD P 1,\3{}\,2 % USB TPAD R P TP P77 : oo R CAPSTEX CAPSEXT—CAPS EX
| '™ bpava S PSOO) | o R5740" R5738! R5736!
| ’ . _S3_ | S 1QK 1K 1K CAPS: EXT
| 15702 105703 |1 C5701 v2 w2 w2 73
| R5,02 L 150PF~ -0 1UF I 7UF ! 201, 201, 201, %m152P
| o _USB TPAD N1 2 % USB TPAD R N T ég T, % . gogg, I = ) SOT-563- FF
- CERM X X
| v%6 0201 L T43 : sa _=PP3V3_S4 TPAD :
201
| BYPASS=U5701. 22: 19; 5 ol | CAPS: EXT| CAPS: EXT| CAPS: EXT
| = BIASS2BTOL. 28,498 WY1 22 10: 11 | IR5730 |'R5732 |'R5734 .
10K 20K CAPS: EXE
L o L L o L L o e e e e e e e e e D e D e m - _ | 5% 5o T BTHEQ- 2MM
X 20W 20W U5730 N-NECK-W DTH=0. 1
Ic [PIN NAME | CURRENT | RSNS | V_SNS POVER . BUTTON DI SABLE TPAD Buttons Di sabl e 2201 2 LMB93ADGHR
TMP102 v 10UA 2.55 KOHM| 0. 0255 V| 0. 255E-6 W PLACE THESE COVPONENTS CLOSE TO 95800 V6 KBDLS C CAP_VREE L _° —’:—l/ 7
80UA 0.204 V| 16.32E-6 W, O (Do s Asones mesw s a oz o e v R EESS | E—— KEDL5 CAP .
3V3 LDO VDD 60MA (MAX) | 10 OHM | 0.6 v 36E-3 W SSMBN37EEAPE 1 2|~ . W
VOUT | 60MA (MAX) [0.2 OHM [0.012 V| 0.72E-3 W 63 ﬁ CAP VREF H 3 T!> CAP_COMP_H
PSOC VDD VA (TYP) | 1.5 oM | 0. 012 v 96E-6 W o - T CAPS: EXT| CAPS: EXT| CAPS: EXT
LANA (VA 0,021 V| 294E-6 W 2[6H ST wevne o s aae 'RE731 ('R6733 |'R6735 gD
SMC LI D LID GPEN => SMC LID LC ~ 3 42V lOOK 2°0K lOOK 4
18V BOOSTER VI N AMA (MAX) [ 4.7 OHM | 0.0188 V| 75.2E-6 W, S EDe- R o 1 Lbaos = swubic<osov Sow 250w 2/%ow -2
= 2 1 5 1 WNEWW DTH=
BOM Opti ons available to CSA 5 8
; = CAPS: EXT
TPAD 5V: S4 Original inplenmentation off PP5V_S4 TPAD_SV_FET: NO i DVN3730UFB4
TPAD 5V: LDO S4 PP5V_S5 LDO power in S4 only R5720 5V TPAD FET Caps Lock LED Drive CRITI CAL -
TPAD 5V: LDO S5 PP5V_S5 LDO power EAANZ SSNBK15A%\7A3|‘:% b SR
5% MOSFET Si AM413
1/16W WS_KBD15_C CAP_COWVP_H CAP_COWP_L 5736 5738 LED Current VESM | =
All RC values are TBD e . — | | | | .
5V TRACKPAD S4 FET TPAD 5V, FET: YES RoS( 0N 29 monm @ sV z 1 L off off none 3
CRITI CAL 1 0 1 on of f source 1 G* S L
Sgigg] LOADI NG 16 mA (EDP) 0 1 0 of f on si nk CAP_COW L =
.=PP5V_S5_TPAD oo
* = -
o\ - ggsv S5RS4_ CUMULUS ., =

TPAD 5V FET: YES. TPAD_5V_FET:|YES
B 721 pleoiat :Lil

0 033UF —— [0}

M RCORRE s 2o

SSMBK15FV
SCD VESM HF

Isvnc WASTER=D2 _M_B_KEPLER
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R5722 023
0. 01UF
. 3K, pdvouMILUS sq 1013 BOM GROUP BOM OPTI ONS
o 50 =P5VS4_EN M JAN TPAD 5V_LDO S4 TPAD_5V_FET: YES, TPAD_5V: S5
— 0
= Bt ek TPAD_5V_LDO. S5 TPAD_5V_FET: NO, TPAD _5V: S5
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s =PP5V_S0_KBDLED

To detect Keyboard backl i ght
tristate and read SMC SYS KBDLED

If LOW keyboard backlight present

. _=PP3V3_S0_TPAD

'R5858
470K
5%15}4\/
2%‘&
48 39 ¢OOT} SMC_SYS KBDLED CRI Tl CAL
J5815
'R5859 AA07A-SO10- VAL
4. 7K F- ST-SM R
%
Tew m
2
.5 - _KBDLED CATHODE2 215 ot KBDLED CATHODEL ; 4
w7 _PP_KBD B TV 415 o3 PP_KBD BOOST VOUT ; 4
: SMC KBDLED PRESENT L 615 o045 5815 PIN 5 1S GROUNDED ON KEYBOARD BACKLI GHT FLEX
210 O
0 O
13 |
[E 14
Keyboard Backlight Driver & Detection P

SMC wi l |

If HIGH keyboard backlight not present

516S0899
Keyboard Backl i ght Connect or

R5851
1w SMC SYS KBDLED 1,2, 2
1/510/60W
M- LF
402

s _GND KBDLED AGND

PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
138S0811 2 CAP CER 4 7UF 10% 25V X6S 0603 C5810, C5811 CRI TI CAL
152S1701 COvVBO 37150490
CR J o CRI TI CAL
L 5850
10UH- 20% 1. 4A- 0. 17CHM D5850
1YY Y L2 KBDLED'§§I\F€ ANK . . M\FPKBDB% "
PST041H- CDH46D14- SM 35 N
'F5810 S TGRSR PVEGIOL0BEA Lcsseoji cssellcssezji cssesJi Coged AT
9, 2 1_0UF 1 0UF 1_0UF 1 0UF 220PF
Tiew XV\58508] S LY S LY S LY S sY S LY
SM, X5R, X5R. X5R. X5R. X7R- CERM
2402 0603 0603 0603 0803 0402
1 i
PPh KBDBOOST X\ =
NOSTUFF =
1R5870 |, ASSTHF HSRES
237K |~
3 _ 33PF
| comso |: cemn B T
. 2 402
S % S 18y PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
X5R X7R- CERM
2 » GND KBDLED AGND T 603-1 T 0402 TUFF 116S0004 2 RES MIL FILM 1/16W0 5 0402 SMD LF R5852, R5853 CRI TI CAL KBDBKLT: PROD
iisw PVDC KBDLED 'R5871 |, c5871
oz Jicess2 4 - el
TUF 1isw 28y
2
R5§O%0Kl . GND_KBDLED AGND BR Us850 D_KBDLED_ AGND P
5%% TOFN
%,’Fig‘g’v KBDLED EN 6 |en Y NE
?l SMc SYS KBDLED FILTER 5 |ow E ovpl 12 KBDLED OVP
KBDLED RSET 3 lrsET @ KBDBKLT: ENG
KBDLEQ ERVYS Jepw o recTevs 13 KBDLED CATHODE1 R R15é:‘_522
- 1 2 KBDLED CATHODEL .
KBDLED FSW 4 lrsw a : S KB NG VNS WBHS 2 W
KBDLED_COMR 2 arpl 15 =3 e RS EF 53
| _LED 804/ RSET ORI T CAL 4 ,10.27
C5853  |[1R5854 no( o
NOSTUFF 1 L
1 C5854 |'R5855 |'R585 33PF 10K NOSTUFIF 9 1
| 53pF 40. 2K 137K R5857] & 0 g 482
I, 3oy dew 100K o PN —
& 402 1/15w = =
2402
1 % 2
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PLACEMENT_NOTE=See schematic for

orientation.

201 201

1

=PP3V3_S3_SMB
BYPASS=U5920. 14: 13: 8 nm
VB VB
PLAC | DE=T
5926 * 1 05922 3| sw CESIDET® g | NosTUFF
12%‘%_— g"';’“iup VDD VDD_T1O R5920'| R5925*
2 2 N 10K 10K
) G svs Nowe]te  U5920 el b svs
BYPASS=U5920. 14: 13: 8 mm R5924% 7 LI S331DLH M
24 331 2, R5923
10 o 0
= 1200 1o | RESERVED s 2 =12C SMC SMB SDA aD -
)
201, CRITICAL {7  SVvB ADDR SELECT oW
MF
1030 (oSS LNT L 1| NTL  SDA/SDI/SDO e 12C SMC SME SDA R i1
; _TP_SMB | NT2 9 || NT2 SCL/ SPd_4 12C SMC SM5 SCL R SMS
~ G\D— SMVB R5922
A
EEEE R5921 LANA 2 =12C SMC SV SCL am e
338S0687 N A
1200 0w

= SMS_ADDR SELECT=0 Addr:
SM5_ADDR_SELECT=1 Addr :

0x30( W) / 0x31( Rd)
0x32( W) / 0x33( Rd)

s _=PP3V3 S3 GYRO

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

N\
L

+Z (up)

Front of system

V

Circle indicates pin 1 | ocation when placed

in correct orientation

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

GYRO GYRO GYRO
1.C5940 1C5941 1 C5943
Letor  Loide _ ToUF GYRO
-1 10% -1 10% — 20%
2 §sRY 2 Ssp/ 2 CeR xsR
GYRO 201 201 0402- 1
'R5944 (WRI TE: OXDO READ: O0XD1)
10K
3750w GROwlg
%1 RES/ VD VDD_I O = GYRO
z - R5946
cs PU = 12C S 94%B 33850927 = 8KHZ AN 2 =12C SMC GYRO SCL am
I NT ARE PUSH- PULL Lx(y\l_ Us;gw
GYRO CS 5lcs scL_spd 2 12C SMC GYRO SOL_R 01
TP I RO GYRO INT2 L - 6|RRY/  spa soi_spd 3 I2C SMC GYRO SDA R &YRO
TP_GYRO SYNC - C[DEN spo_saol 4 R5947
ORI TI CAL 0 _
TP IRQ GYRO INT1 L -l resol @ : v 2 =12C SMC GYRO SDA aD =
14 lpLLFI LT Res1| 10 20w
RES2[ 11 201
Res3| 12
@D
(]
—
PLLFILT GYRO L
GYRO
1 C5942 L
0. 47UF =
10%
2 B xsr
402 GYRO
PLLFI LT_GYROL GYRO 1 C5945
'R5945 == gpPtF
10K 2 19Y
3750w 201
M
2201

ISYNC MASTER=J5_M.B
TTILE

SYNC _DATE=07/29/ 2011

DI A TAL ACCELEROVETER & GYRO

d} Appl e I nc.
®
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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 6100 * ® cmmica
BBk 0. 1UF ——
il2ow ig%;_ u6100
, 201 Yo GE6Y! 64MBI T
WEON
41 40 [TR)- SPI_M.B CLK 6_|scK SI/sl ool 5 SPI_M.B MOSI Yan EURE
SST25VF064C
OM T_TABLE
a1 40 [T SPIL_MB CS L 14 ce - 5
SPL_ W L 3 ] ver SO/ sal 1 SPI_M.B M SO oD -
4120 7 [T SPI ROM USE_M.B 7 ARST*/ HOLD*
NOTE: If HOLD* is asserted VSS THRM PAD
ROM wi I | ignore SPI cycles. N

Isine vasTER=113 MB SYNC_DATE=01/ 20/ 201
SPI ROM
TG O "
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www.qdzbwx.com

L6201 U6201 CONSUMES 40MA MAX. FROM 1.5V RAIL
FERR- 22- OHM 1A- 0. 065- OHM

AUDI O CODEC

APPLE P/ N 353S2355

PPSV_AUDI O HPANP

s
o [Ty—=PPLVS SO AUDI O L Y Y L= . . PP1V5E SO AUDI O DI G
WM LLRE WOTF0 6 M
0201 M N NECK WDITEO 5 nn
c6210 |t 1CB211  VATETHY
4. 7UF 0. 1UF
ie% éo;/:/ " PP4V5 AUDI O ANALOG 51 54 55
2 <
i %R CRI TI CAL CRI TI CAL
A C6214 1 1C6213
L 6219 Y|, 0.1F —— ——= 10UF
102%5“ ngljbg : L G8217 X5R c&lzéxn 2 2 ié\r:{ CERM
55 54 52 51 GND _AUDI O CODEC TanT Pty 2 : 10% — %B%UF 0201 0402-1
_ " CRITI CAL CRITICAL 0805 LLP 1 3 of 2 2 10
s s =PP3V3 SO AUDI O 55 54 51 [T)_PPAVE AUDIO ANALCG 6221 1 1 C6220 o N S~ xR cEred AT ey G\D_AUDI O CODEC 5152 54 55
15UF —— 15UF MN |INE WDTH=0 20 D VA _REF VA _HP VA AUDI 51 52 54 55
t 20%—— 20% M N NS ASPTRS MY 29 |vel As_DAC
R6250 'R6210 ] 2.4, M N LINE W DTFEO 20MM -
R6252 10K 1Re251 > o) 085 38 P8 B W gTHEO 15 by e W HPOUT L| 38 M LUNE WOTHEQ A M NNECK W OTHE0 1hw AUD HP PORT L oo =2 =
5% )
0 e T - HPOUT_Rl_40, MN LINE WOTHEQ amu M N NEGK W OTHEQ 1w4 AUD HP PORT R .
SPKROONN_L_I @ 2 10K CS4206 FN 41 - . D
- D oy I 3. ioow i we_riur- U6201
MERRY = LOW N e , 201 M N NECK W BTHZ0 16M4 120 HPREF|_39 M LUNE WOTHEO 3o M N NEGK W OTHEQ 20Mu AUD HP_PORT REF o=
VELF
FG = HIGH M5 2402 ss 7 (CE-AUD DM C SDAL 2 |GPI 0O/ DM C_SDA1 LI NEOQUT_L1+l 35 AUD LOL L P o e e
R6§53 SPKROONN_L_I D_R 12_|GPI Ol/ DM C SPAZ ) LI NEQUT_L1- 34 AUD LOL L N fooTy 53 7@ LFT SUBWOOFER AMP. SI G SOURCE
PKI N R ID 1 2 SPKROONN R 1D R 14 { - LI NEQUT_R1+|_36 AUD LOL R P
7 D—SBRAANRID AN, b o3 e e - AD Lol R N {OD °* ™ g1 SUBWOOFER AMP. SIG  SOURCE
o s qon 15 |ePi a8 LI NEQUT R1-| 37 oo 55 7
VELF
AUD _SENSE A 13 31 ADL®R L P
0z il nve SENSE_A t: ZEOULE? 30 AD L2 LN 0D *° 7 | FT. SPKR AMP. SIG  SOURCE
GPI (B = SPKR AVP SHDN CONTROL _ QUT_L2- oo 55 7
s s o [T)-=PP3V3 SO AUDIODIG 4 o LI NEQUT_R2+|_32 AD LR R P oD 52 7
45 |FLvP AD L2 R N RT. SPKR AMP. SIG SOURCE
23 |FLye LI NEQUT_R2-[ 33 UD oo 52 78
C6216 (1 106226 42 |FLYN
1UF 0. 1UF M CBI ASL_16 TP_AUD CODEC M CBIAS -
e |2 2 5o M N RECK W OTHEO 18M1
e xR 84206 FLYN 3 m_H CRITICAL M N LINE WDTH=0 20MV
N CS4206 vCom M N NEK WTH=D 1511
L M N NECK W DTH-0 15WM
= 1 VIF
LINEIN_L+| 21 N TEST TRUE NC AUD LI P_L_ NC
oo HDA BIT Ak -
s 17 6 [BI TCLK LINEIN 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
22
HDA SDI NO 1 2 75 AUD SDI_R 8 [sDi M CIN_L+_18 ADMC IN. P 54 78
v D L < EXT CODE
’\/5}{\/ 5 |spo MCNL-| 17 AD MC IN. N T = McC C | NPUT
EE | M a N_Re|_19
05 11 3 |
s 17 qm—HDA SDAUT | FESRT MO NR | 20
7s 17 [T HDA RST L TP AUD MC INRP
ZAUD_SPDIE_I N 47 |SPDIF_IN
- Apd_27 CS4206 _VREE_ADC
AUD_SPDI F_QUT 48 |spDi F_our VREF+_ N LT AE W OTVED 207 NC TP AUD MC INRN -
M N NEGK W DTH-0 150
N DMC SCL|_ 4 __AUD DMC OK R R6541
0R6254 | 1 2 AUD DM C CLK oD =
20w DG\D THRM PAD_AGND 1/%0w
MF
pt01 1 B d 20
1 6224 1|, .|* cB225
= = 1UF—— ——10UF
Frv L v
T AT poLy
0603 SM 0805 LLP 1
R632320
547@ AUD_SPDI F_QL ACK 1 AAA 2
5% 55 54 52 51 GND_AUDI O CODEC MN SR O] M,
1/ 16W VOLTAGE=0V
M- LF
402
DI FF FSI NPUT= 2. 45VRMS
APPLE P/ N 35352456 SE FSI NPUT= 1. 22VRVB
DAC1 FSOQUTPUT= 1. 34VRMS
L6202 MN LI RE W THO 20m DAC2/ 3 FSOUTPUTDI FF= 2. 67VRMS
FERR 22- O LA 0, 065- CHM [\ RECK WWBTHE0. 36 DAC2/ 3 FSOUTPUTSE= 1. 34VRVB
DL: PLACE XW6201 NEAR 5V SOURCE o2 2 o RISy
0201
XW6201 L6200 M N LINE WDTH=0 20MM M N LINE WDTH=0 20MM
FERR- 22- OHM 1A- 0, 065- OHM MN NECK W DTH=0 15M4 u6200 MN NEGK WDTH-0 19WM
Y VoL TAGESsv Ypari7as VoUTAGe=4 5V
8 =PP5V_SO_AUDI O 1 2 _PP5V_SO_AUDI O XW, 1 2 4V5 REG I N SIIN ouT] 1 PP4V5_ AUDI O ANALOG @ 51 54 55
M N LTNE WDTH0 601
M N _NECK W DTH=0 20MV 0201 CRITI CAL
VOLTAGE=5V R262220 4V5 REG EN 4lEN NR/ FB[3 4V5 NR
s 5o [Ty =PPBV3 SO AUDIODIG > o Nds o I
56 Tl T
1/2€€w 1 6200 ] Cg 1%'2: 1 1 ?60%93 SYI\C” ll\ﬁSTER:Dl AUDI O
=i X620 e =4 CODE
T £ T T,y AUDI O C/ REGULATOR
2 xR 1 2 X5R- CERM 2 2 X5R- CERM
402 % 0201 0201-1 VI
4 <Prel
= G\D_AUDI O CODEC [ d} Appl e I nc.
®

PLACE XW6200 BENEATH U6200, BETWEEN PINS 2 & 5
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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

s4 51 [T)-AUD HP PORT R

ISYNC MASTER=D1_AUDI O
TTILE

AUDI O HEADPHONE FI LTER

SYNC _DATE=06/ 06/ 201]

BTG NOVEET y
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3

53 9 PPSV SO AUDI O AMP L

M N NEGK WDTH 0 10 M1

SPKROONN L QUT P

oD 7 55 78

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

SPKRCONN R QUT P

oD 7 55 78

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

SPKROONN R QUT N

oD 7 55 78

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

CRITICAL
1
6612 .
CRITICAL CRITICAL o
L6610 c8613 SV PLACE NEAR=USG10 AL 5 1M
FERR 1000 OHM 0 o1k TANT PaLY 1 06611
NO TEST=TRUE CASE M 1
7 51 TR D1 1N i 76l _2__auD sPkRavP LIND e 0 1F
0402 [ < iov
CRITI CAL o = 2 X7R ceRM
sov PVDD o402
L6611 c614 o e
FERR 1000 OHV o ontr U6610
NO TEST=TRUE =
78 51 [T WD 1R | P il 782 D SPKRANP |IN N N NAX‘?LBBOO CKPLUS WAl VE=ndi badt
0402 |l i | N QuT+ Bl !1pr_bact erm
CRI TI CAL N . 65 )\ o pr_badterm
4X MONO SPEAKER AMPLI FI ERS (MAX98300 & SSMR375) 53 AUD SPKRAVP SHUTDOM L .
APN: 35352888 & 35352958
GAIN = +3 DB L6601
FERR 1000 OHM 1
1ST ORDER FC (L&R) = NOM 569 HZ m R6600
1 2
1ST ORDER FC (SUB) = NOM 9 HZ 51 DAL O3S 200K
0402 1/ 16W
CRI Tl CAL MFLF
02
2
53 0 PPSV SO AUDIO AW R
CRITICAL
L6620 CRITI CAL 06622 PLACE NEAR=U6620 Al 5 1MM
. 6623 a47UF 1 08621
000 OHM © 01UF 20% 2 0 1UF
78 51 L sl 2 LD SPKRANP BIN P e Ve ? VDD 10%
I 0805 LLP 2 X7R CERM
0402 CRITI CAL
L6621 CRITICAL 0w = U6620 0402
552 06624 e MAX98300 =
o _ Wwe =
0 01Uk NO TEST=TRUE
76|_sPiRAVD RIN P A0 N QuT+ Bl
78 51 L a2 LD SPKRAVP BIN N e -
I ) | N- aur-| &
0402 oo NO TEST=TRUE
CRITICAL Lo
TR 53 AUD SPKRAWP_SHUTDOM L o S SHDN: GAIN_ S _SPKR R GAIN
#Ine
NOSTLEE. S R6620
100K
100K PGND O
53 9 PS5V _SO_AUDI O gVP R 5% 1716w
wzow 9 fregts
e 02,
201
PLACE NEAR=U6630 C2 5 1MV
CRITICAL CRITI CAL
1
— +| " ce635 06632 * 08631 I
CRITICAL —47UF — 47UF —— 01w L
L6630 T 20% 20% T % =
C6633 L o L o L v
FERR 1000 OHM o 2or - - o TR cerm
NO TEST=TRUE 0805 LLP 0805 LL o402 SPKRCONN SR QUT P oo 7 55 78
78 51 : 78l_2 |- _esmne N LIRE WOTH 0 40 W
102 I U6630 M N NEGK WOTH © 10 M1
os SSMR375
16v. csP
)N+ auT+H =
CRITI CAL AN ouT- |2
L6631 CRITICAL
6634 2. x
FERR 1000 OHM 53 AUD_SPKRANMP_SHUTDOWN L. SD* GAl TP SVR GAIN SPKROONN SR QUT N oo 7 55 7
0 2208 MIN LI KE W OTH 0 40 WA
) 1l o MN NEGK WOTH © 10 M
78 51 78 Fﬁmuu_mm; EDGE|
0402 G\D
1ov g
E PP5V_SQUAUDI O AMP L
CRITICAL N N PLACE NEAR=USG40 C2 5 1MM
L6640 CB643 ' G642 1 08641
FERR 1000 OHV o onr g AL
N N NO TEST=TRUE N NO TEST=TRUE [ 20% Fre - ) N
o av ROCWN SL_aUT.
7 51 TR Dol 1N s LD SPKRAVP | SIBIN P (| ISIBIN B FoLy TAY 2 eov 9 2 oo SR
0402 0805 LU VDD o3 M N LINE WOTH 0 40 MM
10 M N NEGK WDTH 0 10 M4
Jov U640
Gor SSMR375
= )
CRI TI CAL CKPLUS_WAI VE=ndi r_badterm
R oA L1V out+ @ - Pr—
L6641 6644 ) N o CRPLUS_WAT VE=pdT [ pr _badterm
FERR 1000 OHM 0 220F QauT-
N 2 NO TEST=TRUE N NO TEST=TRUE " - SPKROONN SL_QUT P
7 51 TR \WDia 1P 8 LD SPKRAVP | SUBIN N LSIBIN N 53 AUD_SPKRAVP_SHUTDOMN L SD~ GAl TP SW GAIN VN LIRE WOTH 0 40 Wi
ioe 17 M N NEGK WOTH © 10 M1
10 epcel @
ax G\ND
3

oo 7 55 e

oo 7 55 78

Isvm VASTER=DL_AUDI O
o

SYNC DATE=06/ 06/ 201
——

AUDI O

SPEAKER

AMP

d} Appl e I nc.
®
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7

4

55 51

PP4V5_AUDI O _ANAL OG

a2,

=PP3V3_S0_AUDI O DI G

PORT B LEFT( HEADSET M C)

AUDI O JACK: HP CONNECTOR W TH M KEY & CHS

19 <M

seere CRI TI CAL -
1 9677%5 HP=80HZ, LP=10.63KHZ
R6762' == foy (Y
12C PULLUPS ON SOUTHBRI DGE PAGE h Sg% 2 Som CERML M KEY 1A
2%4; APN: 35352640
2 M KEY ADDRESS: WRI TE=72H, READ=73H
L6754 M LLNE WDTHED Z0Md
FERR- 22- OHM 1A- 0. 065- OHM \";'C{“TAN?:Z":E*D 1smv
, =PP3V42_G3H AUDIO 1 (Y Y Y =2 PP3V42 ,GH3_AUDI O LC
o201
« AUDI O SCL c CLHS M C BIAS ' 08790
s« AUDI O SDA B3 Bl HS SW DET 2 1 C6754
AUD | 2C I NT_L ) DL HS RX_BP T foF
AUD | PHS SW TCH EN A3 NO_XNET_CONNECT| ON=TRUE L SR, CeR
» o R6754* B
AL 1K ss sa 52 51 GND_AUDI O _CODEC
B2 g 2 11230
< 1C6756 2012 2
R6755* —L_ 0. 010F
100K g 8 - 18 VDD
17200 2 X8 CERM U6750
201, TS3A823|;5YFP
>4 (]‘,Rl TI CAL
ss 4 52 51 GND_AUDI O CODEC CHS CLAMPt RAMP
NO_XNET. 00\115% J7%i= Mﬂ%]} INECTI ON=TRYE
J_ R617K51 e 2 2K§ 2 2g|<c§ 3 o
2 ANAL Iy ‘AA 2 CHS ClL AMPE—— AW
= 5% 1% 1%
&9@? 1/ 20W 1/20W 1/20W B4 | cLaAvPO
M- M- M-
0. 1UF 201 201 201
@A MCIN P 1|2 ©»HS M,C H, RC s HS M C HI D2 |mc M c1| BL
1I°I% CRI TI CAL CRI TI CAL c6751 |1 c6791 xHS MC LO DL | REF Mc2l &
W REIR6 6750 8 ! !
X5R 1 1
201 100) 6800PF Z7PF — :%LS%“UF %%JUF s - AUDIL O SCAS | sar.
&Byss VR N - P | Enepw | wa Ao SDA e
0. 10F 201, o1 R6759 0201.,", ., GND_AUDI ADDR
051 @@y AUD M C INL_N 1H2 xHS M ” 38 &0
&% X\W6751 66 X
387 NO_UET CONNECTI ONSTRUE « AUD HP_PORT REF {1 2 olal g[8
R6760* PLACE_NEAR=U6750. D1: 5. 1MM
47K NO_XNET_CONNECTI ON=TRUE —US HS GND
50_F Tg TO SS CEX&EAI\D u 2%‘@% CH HS GND
| N LY Hi 201, cq C
WQEE méikk# Eﬁlo?@sF‘R‘E NOSTUFF s s 52 1 __GND_AUDI O
s 54 52 51 GND_AUDI CODE
s 50 02 o GND_AUDLO GODEC | 2C ADDRESSES
M KEY U751 READ 0111 0011 0X73
M KEY U751 WRI TE 0111 0010 0X72
CHS U6750 READ 0111 0111 oX77
cHs U6750 WRITE 0111 0110  OX76

CRI TI CAL
L6701
FERR- 33- OHM 0. 8A- 0. 09- OHM
Us HS MC 1YY Y2 AU CONMC
0201
CRI_TI CAL
L6700
120- OAMF 25% 1. 3A
- US HS GND 1 2 ; AUD CONN SLEEVE XW
M N LINE WDTH=0 4MM .
M N NECK W DTH=0 06M 0402 \n - .
CRITI CAL j—
L6702
120- OHM+ 25% 1. 3A
o @— CH HS GND 1 (Y Y'Y 2 - AUD CONN M C XW
MN REX WSS oem 0402 NZ-NECK-W DTH=0. 2
w5 s SPP3V3 SO AUDI O DI G APN: 510S0009
CRI TI CAL
o 7 @m—AUD SPDIF QUT JACK J6701
51138- 0274
F- ST- SM C
AUD_TI PDET_I NV 22
= = = =
1 00 2
3 00 4
5 00 6
52 51 7 00 8
9 00 10
sfools
7 15 gg 16
FERR- 33- OHM 0. 8A- 0. 09- OHM Pl D BT
CH HS M C LYY Y2 7 AUD_CONN_SLEEVE 1 ST
_—
0201
4 23
CRI TI_CAL
L6705
120- OAM 25% 1. 3A B
% s M AUD HP_PORT R 1YY Y )Lz2_.AUD CONN HP_RI GHT
M NECK-W DTH=0 1MV 0402 \n - .
CRITI CAL
67
FERR-470- OHM
o @ AUD TYPEDET 1 YYY L2 .AUD CONN TYPEDET
0201
_—
— —1A
ST —
AUDI O JACK
Appl e Inc. o
S <no_L ABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED 54 O: 80

2

1




CODEC QUTPUT SI GNAL PATHS
FUNCTI ON vaLe
HP/LINE oUT ox02 2)
TVEETERS ox0a 4

s. ox03 3)

CONVERTER
ox02 (2)
ox04 (4)

0X03 (03)

PIN COVPLEX
0x09 (9 A)
0x08 (11)

0X0A (10)

MJTE CONTRCL DET ASSI GVENT

NA 0x09 (B)
@03 NA

@03 NA

2-M C CONNECTOR

s o A 009 (8) o0 (1) A o0 () R6885 VeTAGESs By CRI TI CAL
1 0, 7 CONDM J6802
CovEG 1 heUT 51 AL PATHS %515 =PP3V3 SO ADIO ] o 781,\97&{_ 8006
Funer o coverren i capex e oer Ass T R6 éﬁéi 3 g‘é“ ‘1’“ —0
e o 0 o @0 o v 0 FF14A-6C RLIDL- B- 3H s p-SPKRCONN L_QUT_P L
e ows (9 oaz (12 0 e owe (12 0 51 7 (oAU DM C SDAL 1 % 2 ;, CON DM C SDAL RS e ! D S KRCONN L OUT N > g
SPOIF IN ox07 (7) 0X0F (15) NA NA 1/515‘” NC)(—O s SPKRCONN L1 D 3
FeapseT C 0 (6) %D (13 V22 & LEFD) e ey i an 210
T 70 50 7y SPKRCONN SL_OUT_P 510
SYSTEM | NT AND GPI O LI NES 3 g 7 2 7 [y SPKROONN_SL_QUT_N 6l o
FUNCTI ON INT Gl o 4 O 8
. o 12 +—20
KEY | NTERRPT PIRQ H @05 6 =
ot et i wios R6883 °
s ¢OM—AUD DM C CLK 1/\N\/27(}:NDMCCLK NC)EBO CRI TI CAL
118w J6803
Ve O 78171- 6006
L M RT- SM
PORT B DETECT(SPDI F DELEGATE) PORT A DETECT ( HEADPHONES) —70
o = o AUD_SENSE_A 5 53 7 >-SPKROCONN_R_QUT_P 1
SPKRCONN R_OUT_N 5 g
'R6896 'R6895 s = 7 o SPKRCONN R | D alo
20. 0K 39. 2K 7 DS
%6 %6 _ o SPKRCONN SR _QUT_P 5
b B i i ss s _=PP5V_S4 AUDIO o D PKRCONN_SR_OUT_N 6 8
AUD PORTA DET L ., AUD PORTB DET L 'E
[ ° = SPEAKERI D SPEAKERI D o
?897 {2l8 ? 97 B R6810* IR6811 —0
SSMVBNILSAFE SSMVBNILSAFE 100K 100K =
soT563 | Kh 563 | KH 15 16w
H H ik, it
2[e% sl 5[ s, w57 SPKRCONN L_|D | SPKRCONN R R+ o
AUD_OUTJACK_| NSERT
= D = = = R6812* ']R6813
Logks S 300K
R6802 AUD_TYPEDET_QOD . 1@2@/ %?EW
PP4V5 AUDI O ANALOG 402, 2 PORT C DETECT( SPEAKER M SMATCH)
ss s 52 51 GND_AUDI O CODEC | x — SPEAKER| D SPEAKERI D
1R6801 55 51 @%
1%°K SPEAKERI D
% ow
2201 R§30801K6 SPEAKERI |D
0 AUD TYPEDET : : Re8Q4!
Ul a5 M:ll/w 1%&
hos™ YW
b5,
R6803 =PP5V_S4_AUQ O
PPAV5_AUDI O ANALOG o, s s =0
s 5 o1 PPAVE_AUDI O Aﬁ\%%l . %%EsAiI(E)R D « _AUD PORTC DET LI
1/ 20w 6 UF
201 Cg)8109 1| PLACE_NEAR=Q6800. 4: 5. 1MM > 203%/
i 4 X6R
= I 208 SPEAKERID |
XBR L D
- &b - S T
éBFﬂ :Eﬂ D SOT563 ﬁ
UB800 Teeoa: ° SPEAKERI D !
1 GND AUDI O o MCP6514 POS 31, ™5 MCF6541T FERR 1000- OHM R6820 2[6* sty
oo s =PP3V3_SO_AUDI O RE867 oD st 52 54 55 1 6514 OUTL (Y Y Y 2 SPKR MATCH DRV R/\?é\/z SPKR MATCH DRV
0402 5%
LAAA2_AUD | P_PERI PHERAL DET o MCP6514 NEG 2 5 RESpW
5%
1zll?Y":)K8‘:‘)~L—) 4E1>§¥v EXTRACTI ON NOTI FI CATI ON © o =BRSY, S AUDLO
Tow SPEAKERI |D +
R6814!
2201 274 GN\ND_AUDI O_CODEC
1R6866 %}050 55 54 52 51 AN NI LI AL\ |
475K 1
§1%20W AUD Tl PDET FET1 AUD OUTJACK | NSERT Ly s 4b§2 I D
2201 APN 37650613 145' 3Is
AN
803 SPEAKERI D SPEAKER D Lew
SSMBNLSAFE | DlS SSNB%SsA(I):% (2L R6815! 106811 0 AUDI O CONNECTOR DETECT STATES
Kk o563 | K 90. 9k é[‘ of UF
— — %_1 W 5 8\/’ NOTHI NG SPDI F HEADPHONE
3 “ E - 4!}52 6(252—2CERM AUD_J1_TYPEDET_R 1 1 [¢]
R6892 2[G7 sk CRI TI CAL 5[G™ Stz p AUD_J1_TI PDET_R o 1
AUD_TI PDET_I NV 1. 5K2 AUD Tl PDET | NV R L6801 L AUD_OUTJACK_| 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 .
_1- 6860 VNG WRSTER-BI AUDI O SV DATE0 06 701
TUF EMTENEEERTE
- .y =
2 38% ¥ Alternate Parts AUDI O JACK TRANSLATORS
i cn i
PART NUMBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS: - y
PART NUVBER Appl e I nC <Prelinmnary Test> C
N 6862 8860 £C = 1061 L oo 02 or GAD_AUDI Q_CODEC 353S3452| 35351286 U6800 | MAXI M ALT TO NI CROCHI P ® <no LABEL>
SSVBNISFE Vih = 0.8V to 1.5V 376S0975| 37651081 Q6800 | TOSHI BA ALT T DI CDES NOTI CE OF PROPRI ETARY PROPERTY:
SSMBN15FE | GSS = +/ - 1uA THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
N PROPRI ETARY P ERTY _OF APPLE | NC.
FLEX- SI DE RPULLDOWN = 100k (TB 49.9k in REV 3) THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
NOT TO oR S VWHOLE OR
"IV AL e as resemen PRSP S S OF 80
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=PP3V42_G3H REG .

mt)

NOTI CE OF PROPRI ETARY PROPERTY:

D=/

<Prelininary Test>

<no_LABEL>

MagSaf e DC Power Jack c';'gég%"
BAMP- 32V 0. 00950HM =PP18V5 DAl N OONN
1 — — 8
0603
CRLTI CAL -
J6900 =PP3\j42_G3H ONEW REPROT ,
7§ch‘; %608 : %:619U('):8
O :
] PP18V57DCI N FL;SE Lc;agTéchL 2 ig\? PLACENENT NOTE PLACE NEAR U900 and L6901 WWW.qubWX.COm
ES OLTAGE=TS.
O 2 NC VeLTA 8.5V TC7SZ08FEAPE 5 —
o 2 SOT665, 2 = SMC BC ACOK 39 40
o
ot L
5
o715 NO STUFF
1
o 66905 SMC_BC_ACOK_VO! , _=PP18V5 DCI N, | SO
olB T ggg} BLEEDER
603-1 1 CRI TI CAL
o 6900 920
ot S e -
T ] SBR)3300w
cErv 2 SOr-32
03
51850543 U6900
Méégo?éo DQI N | SOL BLEEDER PSRC
; ADAPTER SENSE 5 Nl SYS ONEW RE oy 5 N-RESR-W BAIFES: 56My
CRI TI CAL
= NC  GAD DER 'R6912 Input i npedance of 68K neets
1-Wre Over\Vol tage Protection BLEEDER 68K sparkitecture requirenents
The chassi s ground w11 otherw se f1oat and can I 1R6930 1/20W for both MPMA and MPMb.
send transients onto ADAPTER SENSE when AC i & 1K = Q6910 2201
BLEEDER SI5419DU L
@920 PONERPAK -
= DCI N | SOL BLEEDER R} AOCB407A sA 4
\n - . 201 sor23 1
3 1{e ; V,ES 4 11R(§509K10 When input voltage is 2V the FET will be off
930 ol % W bl ocki ng the | eakage path and 22. 1K can be
%002 6912 M properly detected.
SOT23- HF1 s 4 0 047UF —— 2201 . . )
BLEEDER 3% R6911 When input voltage is at 16V+, FET will
2 1 P 10K conduct and power charger and 3.42V reg
Il?(()SK921 DCI N | T R 1 2 \
. ?onlsw 1/1;/5w
L il 36
g DCI N_| 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 19— mT
H e 60% 7 998- 4777
4 -1
Rg<o- PART NUMBER | Qrv DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON
o | NTERPOSER- D1- TOP R649720 ORI Tl CAL
COVBO- SM 1 ’\/y\/z PP18V5 DCl N CONI %%23()&/\/ 13850811 3 CAP CER 4 7UF 10% 25V X6S 0603 06990, 06991, 06992 CRI TI CAL
ALl a1 E20| E2 1N€(N
= 223 or2 E3o : 805 3. 425V "G3Hot" Supply
OA3 E8o R6905 PPVI N G3H_P3V42G3H
A4 A4 E9 E9 DIFED. 4 mm Supply needs to guarantee 3 31V delivered to SMC VRef generator
O o 10 N THE0. 2 o ! ’
sl ons El0G | EL0 s s _ =PPBUS G3H 1 el
AT| SAT
A8 gAB F20o z Ngfip OM T_TABLE NO_TEST=TRUE
29| Sao Fo s C69921
A10] SA10 8o 4. 7UF -
O Foo| F9 %
Bl om1  Flog | FlO e—s_ =SMBUS BATT SCL oy X5R 8%0 2 85A- 460MOHM
B2| ~B2
o
B3| B3 gc g Vout = 3.425V
o
:‘6‘ g:‘e‘ ®o] e 100MA MAX QUTPUT
B7| 87 gc g (Switcher i
:2 O:Z ng =T =SYBUS BATT SDA cpm s .
o — 0,
B10| ~B10 HL HL > 88y 1/2
O (e} 2 % CRI Tl CAL
al oo R o H2 ™ 205,| |1 GG9
oo orE P3V42G3H FB — ZpF
aloa Mot CRITI CA sof 2 Gt
cal qoa H70 = D6950 N R6996! 0603
6| 06 (& RCLAMP2402, 2005
(074 OC7 ch J1 SC- 75 1/ 2@!‘}
fe:1 e J20] 32 2015
o] Joo 135 38 SH6950 -
C10| ~C10 Jagfda 4.00D2.71D-1. 8H
370437 2 Vout = 1.25V * (1 + Ra/ Ro) L
g; Og; 360 J6 =
o ale
o] Sps =
o gg; STI FFL_63 Pin 63 (SH0962) is Neoconix stiffener, 860-1533 e
o[ Joo TALLL B4 Pin 64 (SH0961) is Neoconix tall locator pin. 860-1530 g
10 O o5 DC-In & Battery Connectors
obLO  SHRT Pin 65 (SH0960) is Neoconix short clocking pin. 860-1529
d} Appl e I nc.
l ®
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8 7 6 5

1

Rever se- Current

Pr ot ecti on

PPDCI N_G3H _DRA NOSTUFF
@;Eﬁ&ggg‘.'%”:gl nrmC7080 1 R7092 M N-VFQE-W BFtES: 25, For Erp Lot6 spec R789? -
.. \¢> & CHGR DO N D RN 2 R5V] VI N P5V1_BOOST Waea =
I nr USh Limter X5R GER I M N-EFRE-W DTI—t:g.%-é%f/g\%OZ NO TESToTRUE 1718
NCSTURF L C7090 1 ° i T Cr70941
- 4. 7%% VIN BOGST 0. 22, R7891
NONONC U7090 L 1 2 _PP5V1_CHGR VDDP
FROM ADAPTER o X5R 8%03 2 LT3470A 8t 20% 0. 39A 0. 435N , PV A
« _=PPDCI N_S5_CHGR bl il il OM T_TABLE DFN " P5VL SW é'l\ru Ne-W BHES: 2°ni RV
| | ] L] PPDCI N G3H | NRUSH = SHON® s R T ChLCRI T1 CAL
VR WETHES: 1 i CRI TI CAP' A9 ST NGAETRE . h
» a a ” eSSy NCse L INe Eysicye PV Bl A C70981 C7/099
B080 v MR LT
—_— — 2 - 2 - _
o 278 6w oo - 1/ 200 0865 g8os YU = 5. 50V
10 o[ o = Y2 100MA MAX OUTPUT
CRITICAL o TE DI 2 2 = (Switcher limt)
M [ERER 3 ) P5V1 FB
s =PPDCI N_S5_CHGR | SOL 16RZ7K081 L R70<$5Rgl>
70 i 200K
2
SBRO3Z0CW (CHOR_AGATE) Vout = 1.25V * (1 + Ra / Rb) 20%,
— >|—| R7005 ( CHGR_SGATE) 1
3+ CHGR DCIN D R 1,\3\9\/2_(_(;&31_[1]_&_ R71%21 =
5% 1 2
ACIN pin threshold is 3.2V, + - 50mV —ZHJ Mgég‘év S LCHR Sl R P 3 1%'02'8“- PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | ORI TICAL | BOM OPTI ON
. ) .
Di vider sets ACIN threshold at 13.55V —_ C7/091%8F 402 Q-92 13850811 1 CAP CER 4 7UF 10% 25V X6S 0603 C7090 CRI Tl CAL
I nput i npedance of ~90K neets T g}{) CERM R7022 s CHGR CSI_R N NOTE C7080 is the same APN, but NOSTUFFed per <rdar://problenm 11815538>.
sparkitecture requirenents 30mA max | oad 0402 1,30 > e
PP5V1_CHGR VDD R210701 0, PPDCI N G3H_CHGR
s _=PP3V42 GBH CHGR VNTER WETHS: 2 i 1LANAA 2 g PPSVL CHGR VDDP ToW "@a&ﬁgﬁw\tﬂzs im | CRITICAL | CRITICAL CRI TI CAL
| B 1 NEER TGRS 2 i o adeT_govecT T | 02 o L'¢7930  [*C7031 [C7032 1 €703 6 1C7037
. ok C7001 c70221| |1c7021 :Eégzlv}f ::zégigf :3%6’ = iy %%
C7002 l NO STUFF g O =gt BRI [T BELEG | BREIR. T 280 g
R7002 ; 2 é 2 2 é PLACE NEAR=C7036 1 3nm
1 1UF .
R7012 ; ¥ THOK 5 5 5 ey o
%og} gz %}1 ow o S 1 NO_XNET_CONNECTI ONETRUE L
b (?\é? 8—!GR AGND |2402 VDD VDDP - CHJ
R740 12 viSTORI I CAL b N-REC Max Current = 8.5A
R7010 SMC RESET L 1 CHGR RST L 13 RST_N - = ©:
68. 1K M:Mw . I§$£ CHGR ggl_A Lo 7000 0 CRI TI CAL (L7030 limt)
e = =SVBUS_CHGR 9 fson TN g Q7030 f = 400 kHz
2402 o 0D RO RO B csi RJKO3PODPA
CHGR CELL 6 |cELL % e CRI_TI CAL CRI TI 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_lvcowp Pl MEL103T- 4R7M5
CHGR_VNEG 8 lvneG LGATE 1206
- CHGR_CSO P 18 |csop BGATE
¢ CHGR CSO N 17 lcson 5 20V/V Al -
36V/V Bl
a5 VBAT G3H CHGR
LCJFOE’O 95 (g O FEES T ORI TI CAL
> ;gg i(’E g VOLTAGE=T2. C7040
r 68UF F
2 2 | 35352929 CRI Tl CAL 2 :/fY TANT ]
CASE- D2E- SM | CRI BSCQL
R70050 o578
Ng/" sk 2 TQ FROM BATTERY
XWQ00 190332 PPVBAT GSH CHGR R . 3ls
. mm
L 32 (o WA [ o564 AR= jﬁ Fer R
PEAGE-REAREL7868:|23: thm lé '%:: 0. %: g VOLTAGESTZ. 6V
%5 ° 52 202 2—!7 4
(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. 22UF o 001 -
‘7)2 2 g}f ‘7)2 Eé
X7R- X5R- X7R-
402 402-1 0603-1 402

i

NC_NMASTER=MASTER

SYNC_DATE=MASTEH
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Syst em Agent

Power

Supply

=PPV/

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOVI OPTI ON
138S0812 1 CAP CER 1UF 10% 35V X6S 0402 MURATA Cr121 CRI TI CAL
+ _=PPVI N_SO_VCCSASO
+ =PP5V_S0_VCCSASO
CRILTI CAL ¥ ASEJ B RCmn CRI Tl CAL| OMT_TABLE
R7101% 1C7101 | MNRece fn C7120%. C7121" 1 22
2.2 ?pF 3 F:: o 01UF
%, o
1/ 18W 2 1C7130 ;éh(
e 85 R7130"] Lo 22tF | ol cem 3ok
PP5V S0 VCCSASO VCC L M:lgg‘} 2 40}25\,, Py v———— PLA(I NEAR=C7121 1 3mm
B - - L
NeEst DT o g 422 37650944
CRITI CAL
Vo TPVeC VCCSASO VBST Q7100
Ur7100 M NERECR-V BTHES: 3 i 2 RIK0222DNS
| SL95875 D PTETRE HABON CRI TI CAL
R7151 R =PVCCSA_EN ey UTFN g 18 VRSO DRV — CRLTI CAL R7140
72 15 ry—CPU_VCCSASENSE 11,\' ,\62,\ K CPU VCCSASENSE DI V 10| CRI TI CAL ueaTe 17 [)I&BTEWT TRUE 1 J "’; 1LgL}I-99A iF%
MEEW VCCSAS. SREF 7 | srer PHASH 16 Ve LL 7 1 2 PPVCCSA REG R 2 AN
4 12 1 iy Pl MBO53T- SM ‘3 ma 3
R7147 VOCSASD_VO vo LGATE e e _JF_ 15251302 v
41.2K VCCSASO_OCSET 11 ooser 6
R7153 M_lﬂév PVCCSA_PGOOD 14 |pcoop
1.62 2402
voosaso mrn 1% 82K VCCSASO RTN DIV 4 |g VCCSASO DRVL
A XG TESTZTRUE s
1 1§\£v VCCSASO_FSEL 13 |FsEL GATE NODE=TRUE g
- i
2 ° 1031 VOCSASO_SETO 8 |sero 1
X\/\Tlos%gj 0.022 '3:7):: NO §%531 VCCSASO_SET1 9 |ser1 -
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’ C710245 > S |vi DL( ENDI AN SWAP) 9 w0 s VOCSASO CS P
2 1 0 0 0.9V
ol? - i,ryzup @D PGD R71411 w0 72 VOCSASO_CS N
2 % of o« 1 0 0.8V
1 (LJTJ) %721550 6 g NO_XNET_CONNECTI om:wmp% 14
8 1«fyc5 0 1 0. 725V 202, g%bopg
1%
2 V. VI D<1 211
i + - CEULVOCSA, = 1 1 0. 675V ] J—
1 1 4 2 15 [y CPU] VOCSA_VI D<0> r
1 C7106| R7154 R7152 |1 c7105 > 1R7142
-1 ToPF 64K 4, 64K _I_ TOPE NP§'§UG
= 5% 1% 1% — > 1K ocp =
2 %‘év, R SRR e %‘év, 1R7149 Low =
2 499K (VCCSASO QCSET) 2402 OCP = 8.5A
%ilﬂév . 0 Vo NO_XNET_CONNECTI ON=TRUE
S CCSASD
z XWZ100
VC(N:SASO AGND 1582
) ~6 nm
SR G

PLACE NEAR=U7100 3 1nm

f = 500 kHz

R7141 x 8.5uA / R7140
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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 MURATA C7241, C7281 CRI TI CAL
. =PPVI N_S5_P5VP3V3 s0o =PP5V S4 REG
CRI TI CAL CRITICAL | CRITICAL QM T _TABLE] 2 esssl e CRITICAL | CRITI CAL [CRI TI CAL oV T_TABLE
Cr72431|, C72401, C7242:, |r1Cr241|:1Cr7270 o = Cr72841, C72801, C72821|, 1Cr281 (1 C7283
esitgh% esitgh%;: esiLgh%:— — L, 0UF 2 DO1UF C72001 VOUT = 5V 68LF —— 68LE 68UF—= —— 1, 0UF 2 DOLUF
B 1 —— 100MA MAX OUTPUT B %%
2 2 2 2 2 —_— 2 2 2 2 2
S SMT AL | BBl %}0@ stT }O%I élgé 2 CRI Tl CAL B I 7| AR RN T BT %@‘“R %@'
6031 1C72 .
t 1 P5VP3V3_VREG3 —_— %‘%F
2 S =
ws =PP5V_S4_REG _ SKI P_5V3[V3: | NAUDI [BEE POVEGVS VRER2 685 =PP3V REG .
VOUT = 5.0V ski P_svava: aup| BRF201" IR I I C72011| [1C7203 = y VOUT = 3.3V
12A MAX OUTPUT 1 15250688 . R720001 128 5 2 B 3§ o L - f 15250754 10. 5A MAX OUTPUT
_ CRI TI CAL , WAEENECK W DIH=0. 5% 285, g g @ & R XBE- CERM CRI TI CAL _
F = 600 KHZ L7220 ORI TI CAL Cr224 1/ 28W s 5 5 L7260 F = 600 KHZ
R TI oA L. OUFF 21A- 0. 0060HM = Q" 281, 6 ISKIPSELL o 11 cAL : 3 37650958 1, OUH- 22A
PCMBIO3T- 1ROMS 220 2 3;{ R7244* P5VP3V3 SKI IPSHL 19 |sk pseL2 CRI Tl CAL PCMO063T- SM
1C7253 1C7271) CsD58872Q6D 8651 u7201 —p5VS5 EN C72721
gk A g'wo"lu: LMN _sa6x6 ~ +d 3 | psyss TG % N i N B <am — Ha002s 0- 901k,
2 Bee 2 31 ‘ e MNRSWEERS W W 2 | POIEFS6 y
éoéY:T N 04§QCERM>— P5VS4 VSW 6 [vsw RECR™ 3 MW 4b§vz _P5VS4_VBST 31 |veBST1 ® vesT2l 26 | | PGV3S5_VBST Mfl@'\gv 1 e N 5
T CRE ] TLCAL a : 7] ' T4 P5VS4_DRVH 1 |orvr b orve| 24 | | P3V3S5_DRVH o5 Prase | 7 CRI Tl CAL
C72521* 2501 DI DTSTRE — : ] M N-KENE-W BFHES: § My care nomTre B DT-TRE ) B DT-TRE GATE NODETRUE VRN W BFHES: § MM 1C7292
330UF—= 100F —— — ENECRS : P5VS4_LL 32 |sw 2 swel2s | |P3V3S5_LL TN : - 330UF
20% ELé%’ H NO STUFF > M NREE_WBIFES § W sv o moetee B DT=TRUE = B DT=TRE SWTCH NODETRUE M NREE WIS § W |,<,_ NO STUFF H T3 29%,
L TARY 2 xsrgERM2| | Bq 5 ERECR - P5VS4_DRVL 30 |orvL1 brviz| 27 | | P3V3S5_DRVL ERECR- : 6 5 2 BpY. ar
ey 0 - N : T T b otnr e e , — o FMEY
- MNCRESR-WBHFES & W1 P5VS4 CSP1 7 lespy cspe| 18 | [ P3V3S5_CSP2 M RREGRWBHES 5 W q
1 7 C7218 P5VS4_CSNL 8 oo csne[ 17 | | P3V3S5_CSN2 C7288 3 7 1
) 5 : % 11 Jveoe Rel3 | | P3V3S5 RE 4 8 LJ z| 3 5
g5 | 10 P5VS4 VEBL 9 lvre1 vFez| 16 | [P3V3S5 VFB2 il 2 Y
S N ) P5VS4_COMPL___10 |caver cowez| 15 | | P3V3S5_CovP2 10% = gl ¢fz
56 X BatE ™ w0 =P5VS4_EN 4 len el 21 | |=P3V3S5 EN e R7206" XBatg™ Nl N A
% % R7247 o @m—PoVS4 PGOOD 5 |peooor Peooz| 20 | | P3V3S5 PGOOD qom A% R7246 - ¢ 001UF % %
g ¢ K ;1. BK, aD THRM_PAD LYY , 806, - gg gl o
O 4 —— Y\ = 4023 [ e AA 2 | <
2 |2 402 1% © o 1% 402 2 2
. 16w o ) 1 1 MLpw 1
2 R7256 hos R7238 R7239 hos R7216 2
XVW2200) (X7 221 | 301K 12 9K 0K 5,23K 1 X 2600 (0
SM SM = M:l% = %mw M:léw 6w
1 26 2 2 2 2" 402, 2 2" 1
P5VS4_CSP1 R XWr 200 P3V3S5_COMP2_R P3V3S5_CSP2 R
PLACE NEAR:U72010 28 1MV
Cr2371 2381 1Cr7239
150pE 2 4700PE L 27pF
1 %‘f 2 2 N b%%‘ 2 2 %\4 1
R7221 ) ) R7261
10§Z{OK o (PSVP3V3 VREE2) (P5VP3V3_VREE2) 10? 05
\ 17 18W
2?1'%2 402,
GND_5V3V3_AGND
M N-RERR-W BFHES: 5 MM
VOLTAGE=0V
SYNC MASTER=MASTER SYNC DATE=MASTEH
| SITSHISE

5V / 3.3V Power Supply
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PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
13850812 2 CAP CER 1UF 10% 35V X6S 0402 MJRATA C7332, C7335 CRI TI CAL D

DDR3 (1V5R1V35 S3) REGULATOR

: _=PPVI N S3 DDRREG

H

Q
{9]
w
N
|

1
o L 68UF -
2

¢ § o i i
Themra, [Semra Ty, [0 [

CRI TI CAL I CRI TI CAL ! | TI CAL OM T_TABLE OM T_TABLE
|t C7336 . 1CgLJ3;:31 C7332 (o74 3;5 1C7333
—IZ

. =PPVI N _SO_DDRREG LDO

. =PP5V_S3_DDRREG . c’|-3|7 g Ocﬁi PLACE NEAR-QU320 5 AmPLACE Niqmo Sim  PLACE NEAR-CTSI2 1 3mm
CRI Tl CAL 10% @)
C73001 X5, bR 2
- 2
R .. = (omres oo
h ™ ~ 6_mm 2
R7325 -RECK- 27" CRI TI CAL
= VIO M REDFRW BFEES: 87 - G73325 7330 15250905 C
TesT=TRUE %% 0 1, 60 ). LUk — FovE3602s  ORLTL CAL
V51 N VBST DDRREG Vi 2 DDRREG VBST ||°_ FOVBSE 30
“ DDRREG FB 14 DDRREG DRVH LT NE- 8 M ob, I 0. 68UH- 18A- 3. 3MOHM
o= Ur7300 DORREG LL ST NOE=TRE {borre 1)
27 o rmy—=DDRVTT_EN \AIT Enanl 17 [s3 Sw 13 G_ oorTmE gRY st | 7 1YY Y L2
« [rm_=DDRREG _EN P l6lss  1PS51916 ST NoO=TRE 483 np =PPDDR_S3_REG _,
DDR @ prRvLL 11 DDRREG DRVL  S7TE NOE-TRE M NKENE-W B:H:ES? m — 103T
REG 1V8_\REF S4VREF ORI TI CAL paood 20 DDRREG PGOCD . ENECC iy | CRI Tl CAL Vout = 1.5V
1R7315 NS vobgshs| o DDRREG VDDQSNS |t C7340 15. 5A max out put
Cg311§ 1 S0 DK viTla_s =PPVIT_S0_DDR LDO == 3300F 7346 (Q7335 limit)
. p— %" DDRREG MODE 19 |MooE VTTSNS| 1 2 2,0V 1 f = 400 kHz
X7R 8% > 160 DDRREG TRI P 15 |tri p DDRREG VITSNS 102 | 1. ERE , (c:r;l :Lll (2?AL LY avr L 0010
102 enf oo 1 senfBemiarsno s sm vITRer| 5 =PPVTT_S3_DDR BUF A Rl CRI TI CAL 2 397 ceru
aonn e Vol CRI TI CAL CRI TI CAL FRERR-W BFEES: f7m 1 T; 2%, 3411, |* C73;:45 0462
oM T_TABLE - pep oo G TR C7§06('2 ey 3;:61 = BLYrane 332%@:: - gL,J 2 ]
100K |1 §7316 9N q “oR Léz’z B égﬁymm AT YW 301
bow T oV 'R7317 |'R7318 - 655 68ba
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 ’ =
pLace|NErr U7300 & Smm PLACETNERR U7300 & 1mm %;Ew ¥ ;E'\é\/ 7350 7360, CT361 ol ose to memory
319 2 2 = 5 1 .
SSI\%ZlSFV PLACE_NEAR |U7300 19 3nm PLACE_HEAR U7300 18 3mm X7 300 0. 22 ;; — _m NilNIENtiw B+$8 Zmm
SOD- VESM HF SM C% P 2
CRI Tl CAL i
OM T_TABLE " ,_ﬁND DNDRREG SGNI?m
st TR E o,
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
Mﬂ = 114S0411 1 RES MTL FILM 1/ 16W 100K 1 0402 SND LF R7316 CRI TI CAL PPDDR: 1V5
114S0391 1 RES MIL FILM 1/ 16W 60 4K 1 0402 SMD LF R7316 CRI TI CAL PPDDR: 1V35
37650612 1 MOSFET N CH 30V 100MA 7 OCHM SOT 723 HF Qr319 CRI TI CAL PPDDR: 1V5
114S0428 1 RES MIL FILM 1/16W 150k 0402 SMD LF R7319 CRI TI CAL PPDDR: 1V5

1.5V DDR3 Supply
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___=PP5V_S0_CPUI WP U | 8 62
R714(-)01
PP5V | MVP_VCC AN
- . 5%
VOLTAGESSV Mzgﬁ}é’ =PPVI N_SO_CPUl MVP ; ¢,
»=PPVCCl O SO_CPUI WP a0l . (2:72 92 . (2:724U93
1 — —4 2.
— 20% — 20%
24— 3 EE
- 2
R7479* R7480 XSR Cop
54, § 130
A
%}E‘é‘/ PLACE_NEAR=U7400. 29: 2nm
2402 L PLACE_NEAR=U7400. 19: 2mm
PLACE_NEAR=U7400. 23: 2nm PLACE_NEAR=U7400. 21: 2mm S 2 3 NO XNET CONNECTI ONSTRUE
B Note: val ue needs scrubbing R7406
> s8¢s Rr402 L 200
U7400 1182K, / _ _ oz -
MAXl%lZ &QGT M L 1/%’%’\’0 XNET_CONNECTI ON=TRUE
o @om—CPUL MVP_AXG PWA2 13 | prvPvwe e I MVP_T e R17£f15(|)<3 204"
NCRZ| DRvPWA Tow 48 CPUIL MWP_TONA 1 2 R7407
45 |cspaz  CRI Tl CAlstan| 25 _ o 1/ig;/o"w P — A 2 _ _ -
72 40 39 11 (oo CPU_PROCHOT_ L 4o VRHOT* DHA1L| 27 | MVP. TE1 - 201 1720w
Lxa1[ 26 CPUIM/P_PHASEL o o %72619'53 1
1 C7450 o CPUI MVP_PGOOD 24 | poxa oAl 28 CPUILMWP_LGATEL  mpm e 5 2
—47pF . B hU WP AXG P 12 | poxs cspa| %2 CPULMVP_| SUMLP e —H I MVP_I SUM R
Y oo oD 10%
2 o os y—CPUL WP_VR_ON 47 |EN cspaave] 4L CPUl MWP_| SUM x7l§-58\/ngM
csnal 43 CPUI WP_I SUWN am -2 02
= e 10— CBU M DSQUT 2L fvoio Feal 2 CPULM/P_EBA o C7409
72 13 T CPU_VI DSCLK 23 |ak — 1000PF R7410
7 12 ormy—CPU_VI DALERT L 22 4| ALERT* cspaz2| 44 CPUI WP_| SUMRP 1|2 1 2
34
CPUL MVP_NTC 39 | rrervn BSTAZL =2 LIM/B_BOOTZ @ AN AR
CPUI WP_NTCG 40 DHA2 — 62 [NO_TES['=TRUE }(Xu 1/%0w
THERVE Lxpz| 33 | MVP_PHASE2 o R 1
CPUl WP_SLEW 38 | sk pLAz| 31 CPUI WP_L GATE2 g =
CPUI MWVP_| MAXA 35 || waxa CPUL WP_| SUMPP
. CPUI_WP_| NAXB 36 || waxe N -
1R7468 1R7466 1
R7464 'R7462 ‘R7460
76K 76K NOSTURF 196K 301K & | cspeave
ggﬁow ggﬁow Poow ou
,020 61 61 CBUM/E | SUMBLP -
2 5
1 1 AG\D% g %@
CRI TI CAL CRI TI CAL —
R7469 R7467 R7465 R7463 R7461 wlol ~f ~| @ o )
Rrass, Rras A RrA RIA Q 2| 8 CPULM/P_| SUMGN ey
ey o o
0402 0402 ow ow oW
2 2 2201 2201 2201
G\D. | MP SCNDI .~
PLACE_NEAR=Q7510. 1: 1nm NEC!(W DTH= .2 M C7413
PLACE_NEAR=Q7550. 1: 1mm VeTAESY) 1 C7440 No XNET_CONNECTI ON=TRUE OGP NO_XNET_CQNNECTI ON=TRUE
e | 1C7412
2 XPR. CER R7440 /OOPF
iy CPU AXG SENSE_R 1 AR4 2 ENSE_N <V
A v 563" R7g-él_2 T R71%13
. A AVER 7441 " o _CPUL MVP_FBA| 18W\f5 CPUI WP, FB/ r 1 2 VCCSENSE_P (s -2
1%
16 1/
NO_XNET_CONNECTI om:m?%q— R71464 1 465'\9’ W
CPU _VCCSENSE R 1 /\/\/\/JJ_MNSE_&@ 13 72 1C7422 NO_XNET_GONNECTI ONSTRUE
NO STUFF| NO STUFR/’ 8w JOOPI
1C7442 |1 C7443
—— 1000PF %800/00':’ NO_XNET_CONNECTI ONETRUE
NO_XNET_CONNECT! ON=TT! ‘Ff 2 ¥ ‘Ff 13 72
201 261
PLACE HOLDER PLACE HOLDER
e e o
CPU | M\WP7 & AXG VCor e Regul at or
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7

3

=PPVI N_S0_ CPUL MVP

TN RV BTRED 2 Wi

CPUI WP_I SUMGN

THE_| NEFORMATI ON
| ETARY

i

52 61 (0T}
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oz e e | MVP_ B 1 OM T_TABLE OV T_TABLE' '
me B%C:% 553(%. CRI TI CAL CRITI CAL| CRITI CAL| ouT TABLE| o o 1 TICAL ORI TI CAL
PHASE 1 CRELRC : c7513 1C7515 [1C7516 |1 C7517 [1C7518 [1C7519 C7510 C7512
0/ ::4%1 JUF —— g o] UF DUF go/001UF:: HO1UF § 0/ § 0/
1 A 2 % g 2 % g 2 2 g 2 g A A
R751%); 7511 iR T LY TANT G, ) gs(:EFW' 8855 CERM 4%%4 *5R 04§QCEFW' 04§QCEFW' L TANT ol > B T o
3 RTICAL
M:zllbgv ?BQ%ZUF 376S1010 : Q7510 _T_ PLACE_NEAF®Q) oLU.PtA&]]IIN —C7517. 1: 3mm »
2 -
o CPU MWP_BOOT1 +—— \ | RF6802SDTRPBF
oo CPUME BQOTL o2y ) E} 08025 CRITI CAL PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
HhEe g CRI TI CAL (570%(}7% 13850812 4 CAP CER 1UF 10% 35V X6S 0402 MRATA 7517, C7527, C7557, C7565  CRI Tl CAL
o CPUL WP UGATEL ? 0. 36UH- 20% Le75 % 001080HM i
N R WBHE o
CRECR B3 W B e 1 2 PPVCORE_SO_CPU_PH1 102 5 =PPVCORE SO CPU REG, ..
I ﬁ?ﬂll\l\fl‘ilf\,/\l S e NONC pllﬁlsi;w HLCRER RO 25" ¢ ¢ CPULMP_ISNSI N o,
M N_NECK_W DTH=0. 2 MM SW TCH NCDE=TRUE T T CPUl WP_T SNSI_P e
|||~ @ 43 61 78
* DT M W7 Bt 5 W BEE sz U T
M N_NECK_W DTH=0, 2 Mv TE NOPESTRUE ° Qr515 R7599 R7561§1 1RO7514
4 \G l63|4R2C]:F§EST?S?(':: NO_XNET_CONNECTI ON=TRUE Z@Z\‘} 1/ 2‘1% &E"ZOW NO XA eCNIECTIIoNGI R
s 37651011 201, 201, 5201
O XNET_CONNECTI ON=TRU CPU WP—I SUWN Yan R
olw]o PLACE_NEAR=U7400. 43: 1nm
gLy
=PPVI N_SO_CPUI WP = T2 ggg?cem
o2 e —= CPU WP _BOOT2 NOSTUFF NOSTUFF PRy, G ——— CPU MVP_| SUMLP any B
1 NNV BriED, ég Wi CRI TI CAL | CRI TI CAL CRI TI CAL| CRI TI CAL| OMT TABL ICRI TI CAL
PHASE 2 e |1C7523 |1C7524 1 C7525 |1 C7526 |1C7527 [1C7528 [1C7529 |[1C7522
- %go/yl: 2 6BUF o g ngF — 4 7UF OUF gig.g)01UF — gigg)owl: ——%%EJF
R7521 2 LoyVy. Vy. 2X§-CERM 2X§-CERM 2 X5R |2 X7K:. CERM |2 X7R: CERM Vy.
g% 1C7 SZ%F EREE Dol sm| S B swm 0803 0803 }0@ 0402 0402 EREE: Do sm PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOV OPTI ON
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M Q7950 3.3V SUS Det ect VFRQ Low Fix Frequency
7R 155}2 N%b%l: la i VFRQ H gh Variabl e Frequency
: 5 ASMCC0179 - WRCT L
Mg:ié@ @1 1™ | oFneotsiu-s wo ZOPOVS SSLP L =PP3V3_S5_PCHPWRGD
2402 R7954 8 — Lace neh U790 ¢ 2 3mm =PP3V3 SUS CNTRL ; . =PP3V3_S0_SB_PM PCH SO PVWRGD
o = _ _ VMON C8 BASE ) W sturt croa1 2w 039139 ! o
= PP1V5 S3RSO . n ' in : R7933*
Wi Nox_ 2] CRITICAL oS LB i&@{ 109K R7950 L §TR°
702 o o
1 Vo CRI Tl CAL o M:ié}zé’ Ng% 2 ECV'
R7955 h Voo ) ’ 02 B
= 2 VMON BALE w+=PP3V3 SUS CNTRL Slsense |J7Q3(QRESET bt PM RSVRST Loy 10 = Q
S o P3533230_9|_ b R b TPS3805%T(‘2:33_3$BVRGA N . 8 7%%/3%2(1)8&
TRY; w SOPGD_BJT_GND_ Sus_PGOOD4 K M 3 NG w50 20 y—ALL_SYS_PWRGD - g 7ALVG2GO8GT
505" \erst-case Threshol ds: G\D U795Q7 PM _SO0_PGOOD 5rx SOT8s3 R719K49
@: 0. XXXV 100 1C7931 o o mm—CPU WP_PGOOD 21 o8 ] U79503___SYS PWROK R,vy\/z PM PCH_SYS_PVREI 5o 24 s
S0 . .001UF 7 08 S8
@B: 0.640V _ of 16
3.3V w Divider: 2.345V 98 =PP3V3_S0_P L 2 gggv‘ PLACE NEAR U1800 P12 7mm 2 M: '\éV
Q4 0.660V R7967% NO STUFF = 3 — PM PCH APVRCK e, 16
SO Rail PGOOD Gircuitry B < R7948
I SL Version in devel opment R7968 w0 30 35 SMC_DELAYED PVRGD il 2 EMECH PYBOK oo <o 2= -
( p 50
P1V5S0_P 2 1
“ D ey
5% O%
Thr eshol ds: Sy R7966 PM VE.AN EN L
VDD 2. 734V-3.010V pP1v8so PGooB” 100 , PP3V3 S3 WAN
V2MON: 2. 815V- 3. 099V m>—/\/\/\/_|\g M v (naan M PUR . =
VBMON: 0. 572V/-0. 630V 3%': v Sl/é\'év I\\AIOLT/_:EN 8_3 (t eSram i&s& gL;AaF;_ant e_eliiN b)y S3 pul | -up 62‘ I\/%%?SAFE -
L 0. - 0. 00 40. d -
VAMON: 0. 572V- 0. 630V o P5VS4_P 2 I on open-drain AP_PWR_EN si gnal . ™ \_90“363 “R7926
, =PP3V3 S0 VMON 5% — 10K
, =PP5V_S0_VMON 143%‘9 "] Mgis}é’
w+| ZPP1V5_S3RS0_ LSL 5%, 3
JPW o o| SPPLVOS, SUOVALE AC EN L PM WAN EN_porm o
6. 0%k F%@g T N sopq)oo I'sL R7969 - A
%,{:1%‘{\7 1 703 CPUVCCl OS0 1 | ~R7925 ols SYNC_MASTER=MASTER SYNC_DATE=NMASTEH
b5, 13WS 6. 04K A 920 ,.Dls NO STUFR 920 .03 10K g s Eé 0 T
Wby 1%%% U796O i Wiy R7963 sSVBNETLEAPE | R7929! sSVBNSTLEARE | o - Power Control 1/ENABLE
of MY I SL880A2I RTEZ PVOCSA PGooR?? 1 100 sorses | K 0 sorses | Kh 3% ol o AR e zio
2 apy| , T ORI —— AN — 1180 1 <Preliminary Test>
P5V_DI V |VMON 3 NN oy Tlcw::l NG ™ = (i - e Appl e I nc. e
D P P1V5_DI V_VMON 5 vamon hobF b [omy 2 90 6 2[6™ skt 2 s[G™ si7 4 <) <no_LABEL>
i Qo84 1V05_VI D[ VMOV RST* b8 SOPGOCD_| SL : —
5. OK §|€ o R7962 0 39 18 ADAPTER_EN o630 36 27 18 7 PM SLP. L NOTI CE OF PROPRI ETARY PROPERTY:
1/’\,?:6%\41 12. TR % §i' GND_ THRM PAD 330 L THE L NEORMATL ON CONTA NED HEREI N | S THE
402, 16’3 15. QK N ol 35352310 1 2 ALL_SYS PWR( R FOSESER AGRERS 6 THE FOLLOW NG
ZE/S 17 16W° ALL SYS PWRGD | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
2 M, LE - - oW AP_PVR_EN ) w0 24 36 Il NOT TO REPRODUCE OR COPY | T
402 40% = 111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
:_: I'V ALL RI GHTS RESERVED 66 O: 80
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LCD PWR _EN

« =PP5V_S0_LCD

R9010*
i

A

LCD Panel

C9009 1
0. 1UF -
)

X7R- 8%8’3'

LCD PANEL | NTERFACE (eDP)

10 ¢oom--LCD_HPD

R90001

2
NN s TrIow W

s 7 _PPVOUT SO LCDBKLT

CRI TI CAL

J9000
20525- 130E- 01
F- RT-SM

i&,

n. LED RETURN 6

n 7 LED RETURN

5
n. LED RETURN 4
n. LED RETURN 3

n 7 LED RETURN

n 7 LED RETURN

of~fo|o|s|w|n]|e

HPD &

AUX strappi

51850829

o
o
o
o
o
o
o
o
o
,“%DPH\WAUXCP 9028 1|2 e DP_INT _AUX 118
0. 1UF | I 2% A1 79 677 DP_I NT_AUX 1213
7 5@y DP_ILNT_AUX C N C9029 1|2 1315
0. 1UF I T38R ceriids N D
15
BEAD_PROBE=TRUE 0]
o —DP_LNT_M._C P<0> C90201H2 oo DP_TNT_M._P<0> 13 o
7 o}
0. 1UF [ 1368 ceritds BEAD_PROBE=TRUE 1815
o m—DP_LNT M. C N<O> C9021 1|2 we DP TNT M. N<O> 19 [
0. 10F | I'BE ceAg8: 2015
BEAD_PROBE=TRUE 21
o mm—DP_LNT_M_C P<1> C90221H2 ne DP_INT_M._P<i> 2 T°
7 o
0. 1UF 1 156K ceradd BEAD_PRCBE=TRUE 233
o mm—DP_LNT_ M._C N<1> C9023 1|2 000 DP_TNT_M._N<1> EZH D
0. 1UF | I 32 eA%Y1 2|3
BEAD_PROBE=TRUE 26
0 DP_LNT_M._C P<2> 9024 1|2 100 DP_TNT_M._P<2> 7 1°
0. 1UF | I'J8% =A§81 28O
BEAD_PROBE=TRUE o
7o —DP_LNT_M._C N<2> C9025 1|2 we DP_TNT_M._N<2> 29 [
0. 1UF 1 38R =881 303
BEAD_PROBE=TRUE —
o —DP_LNT_M._C P<3> C90261H§UU oo DP_INT_M._P<3> =1
S 34
0. 1UF I 1558 ceridd BEAD_PROBE=TRUE 35 1°
7o > DP_LNT_M._C N<3> C9027 1|2 e DP_TNT_M._N<3> % 1°
CRI TI CAL 0. 1UF | 38R ceriify = 1°
o
éﬁ(l)(?o% LCD Panel Current XW Short CRI TI CAL ECHIDS
- oX2- EDP: 1 A f : 2 39
1 ET- 2X2- 81 N , Refdes: XW9020 XV\QS&)zO FERR-220- OHM r g
2N vour_if4 PPSVR3V3 SWICD ISNS 1 &y, 2 PP5VR3V3 SWLCD UF, 1{YYY)lz2 , < PPSVR3V3 SW LCD alo
. mm . mm 080 . mm
dune vards | VLTRGBS 25 RGBS, 3" o | VR S
1 1
oo TR 109011 |1 C9012 QoL R0021
oI 7 L g 1k JO0F gg;;;— gg;;;— ©9003 1| C9000 !
2 ggCERM 2% X5R G56Y XSR G56Y 1000 %,:: 1000pF ——
402 603 X7R- %«1 2 X7R- 2
0. 0.
NO_XNET_CONNECTI ON=TRUE =
+ RO011
- 1 M
79 67 /vy\/
. =PP3V. LCD No_XNET_connecTi BB 001 ! 15%/6“ NO_XNET_CONNECTI ON=TRUE
R9012
ng NO_XNET_CONNECTI ON=TRUE e DP_INT_ M. N<OS' * 1AM,
1R9003 NO_XNET_connecTI onBBO 002 NO_XNET_CONNECTI ON%
™ BEAD- P%ﬂs'%) R9013
5% 1
B2 oo DP_INT_M__P<1S, 1M
2201 NO_XNET_connecT! onB3$99 003 1/ NOXNET_CONNECTI ON=TRUE
BEAD- PROSI %" RO014
1o » DP_INT_AUX_N oo DP_LNT_M__N<1S, 1 M,

'RO001
1Y
ow
5201

& - LCD HPD CONN &, ;QDP I NT AUX P

NO_XNET_CONNECTI ON=TRUE
'RO002
iM

5
ow
5201

NO_XNET_connecTI onBBO 004

BEAD- P%HS

7067 DP_INT_M__P<2!

5%
NO_XNET_CONNECTI ON= W

R9015 1

1,3M

BEAD- PI

NO_XNET_CONNECTI 0\:899005%)

7067 DP_LNT_M._N<2!

5%
170w NO_XNET_CONNECTI ON=TRUE
1 RO016
1 M,

NO_XNET_CONNECT! 0\:899006%)

5%
NO_XNET_CONNECTI ON= w

BEAD- P RO017 1
10 DP_INT_M__P<3s" 1M
No_XNET_connecTi ov=TBR9007 158
= - 120W
BEAD- PROP . RID1L8
oo DP_LNT_M__N<3S, 1 M,

5%
NO_XNET_CONNECTI ON TRt
201

Isw\c VASTER=D1_SENSORS

eDP Di spl ay Connect or

SYNC _DATE=07/11/ 2017

d} Appl e I nc.
®
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=PP3V3_S0_DDCMUX

DP_TBTPA _DDC CLK

On singl e-port
NEVEI

16

DP TBTPA DDC DATA

DP_TBTPB_DDC CLK

14

10

w

D

DP _TBTPB DDC DATA

= D

TBT_DDC XBAR EN L

SAl / SBI
SAl / SBI

I NB == QUTBO
I NB == QUTAO

R9251| R9252 | R9253| R9254
DDC Cr ossbar ; ; ; ;
Only necessary on dual -port hosts. %./UQZK %./UQZK %’./UQZK %‘/c.zZK
hosts alias TBTPA_DDC to TBTSNKO_DDC. ;; 1°W ;; 1°W ;; 1°W ;; 1°W
R SEND AUXCH THROUGH CROSSBAR! 2 2 2 2
3 1C%&EO
— Qs
g 2
U9200 402
TS3DS10224
ENA N
e CRITICAL oo
I NA- QUTAL- | 19
ouTA0+| 18 DP_TBT$NKO _DDCICLK s
Qutao. [ 7 DP_TBT$NKO_DDC[DATA s
SAl sa0 15
ENB
| NB+ outBl+ 8
I NB- ouTel- | 7
ouTBo+| 8 DP_TBTGNKL DDCICLK s
aureo- | 2 DP_TBTSNKL_DDC[DATA s
SBI %9 seol 11
8 =
wn —
o~

SYNC_DATE=MASTEH

ISYNC MASTER=MASTER
DDC Cr ossbar

BTG NOVEET yaz |
d} Appl e I nc <Prelininary Test> C
° <no_L ABEL>
NOTI CE OF PROPRI ETARY PROPERTY: T —
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8

7

PART NUMBER

DESCRI PTI ON

REFERENCE DES

CRI Tl CAL BOM OPTI ON

CRITICAL | CRILTICAL

13850811 CAP CER 4 7UF 10% 25V X5R 0603 MURATA C9415 CRI TI CAL
3. 3V/ HV Power MJX
V3P3 nust be S4 to support
wake from Thunderbol t devi ces
s =PP3V3 S4 TBTAPWRSW
Noni nal Mn Max
1V3P3  1100mA 1030mA  1200mA
C9487 C9480 1 c9481 IHVSO  890mA  830mA  930mA (assumes 15V 12Wmi ni mum)
= IHVS3  890mA  830mA  930MA (assunes 3S 9 12 6V 7 5 11 7W

Y. ?A%ﬁr—l—\st ce?eg; 8

E- B2

||
| |
N
o
ZuSSHN

=

« =PPHV SW TBTAPWRSW

18 9V Max

PP3V3 SW TBTAPWR .,

OM T_TABLE C94l5 C9410 1

Téx’m

19 vap3out| 18 NECRS X

20 |Jvara 12 PPHY_SW TBTAPVR

6 o aut([ 14 RESRW B

L] C9485 1 1C9486 (1C9411
CRITI CAL C1UF L Io0UF ~ L0 1UF
: 214,2: X5R: }RI\CI/) 2__ 2 ) X5R _; 22\7’
CDE210A0RGP - G55Y 6 iy
16 |RsVvD RSVD|_ 15

=TBTAPWRSW EN S |EN | SET_v3P3 8 z

TBTAPWRSW | SET V3P3

TBTAPWRSW | SET_SO

s T TBT_A HV_EN RC 11 [iv EN I SET_so 10 -

70 55 (TR =TBT_SO_EN

17 Iso | SET_s3 9 .| TBTAPWRSW | SET_S3
G\D THRM TBTHV: P15V TBTHV: P15V
7 —FnD v s R9410' |'R9411 'RO412
| feof sl o N 22. 6K 22. 6K 36. 5K
bel ow 1% 1% 1%
1/ 2 20w 20w
201, 2201 2201
» TBTAPWRSW | SET S3 R <RV3P3>

TBTAPWRSW | SET SO R

)

K 202.
1/ zk‘@? ow
201, 2201

TBTHV: P15V TBTHV: P15V
R9413' |'R9414
22.°6K

Single fault protection
6K requires two R s H

1SET Scwith coa2to.
Single R on I SET V3P3 OK

76 sa¢ggry—DP_TBTPA AUXCH C N
76 33CE DP_TBTPA AUXCH C P

4
— 330

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

9432
=6 350 HeF 5w

s _PP3V3_SW TBT.

E o) TBT A LS

Cg(‘)l 322 U?: 2;8%’ 825Y

s _PP3V3_SW TBTAPWR

Thunder bolt Connector A

C9420 1 C9421 1 1R9427 RO429!
. o/_: 10K 100K
} 5% %
X5R- SERM X5R- RM 20W © 1/2@}@/
5201 o 201,
VDD
1 H L TBT A= BI A
1
SI GNAL_MODEL=TBT_MUX CBTLA5023 C9/14U%5
»mm_TBT_A O SEL 1o asin a1 ascuT,_24 Qo
2 ng CERM
2 oy DP_AUXI O EN 2 a0 En
« DP_TBTPA AUXCH N 7 laux-
s DP_TBTPA AUXCH P 8 |aux+ AU o | 23 DP_A AUXCH DDC N
DP TBTPA DDC DATA 4 |ooc par AUXI O+_22 DP_A_AUXCH DDC P
o [T DP_TBTPA DDC CLK 5 |boc oLk TBT RX 1 Bias Sink
» con TBT_A_CONFI GL_BUF 16 |ca pETour A per] 18 TBT_A CONFIGL_RC
= DP_TBTPA_M.__P<1> 11 |ops
 DP_TBTPA M._N<1> 10 [pp- pPMLO+H_19 DP_A LSX M._P<1>
o —IBT_A LSTX 14 | s7x oPmo-| 20 DP_A_LSX M._N<1>
TBT_ A LSRX_UNBUF 13 [ srx TBT LSX A R2P/P2R (P/N)
» o> TBT_A DP_PVRDN 6 |op_pp
+ o DP_TBTPA HPD 12 |\poour e 17 TET A HPD
D _THVPAD
R9426* olal © 'R9428
lL\/| o« o
1/ 280
201,

69 76

69 76

69

69 76

69 76

s 1BT_A HPD

NO XNET CONNECTI ON TRUE

s 1BT A CONFIGL RC

el

s o1 BT_A_CONFI G2 RC

1 1
R9451%I Il?,a451 C9494 1

o ) 330PF
1 2%‘@ ow NS
201, 2201 XTR GHRY

1
_10994;;:5 Il?ogoé}ﬁl
2 1 oy $ Jow
0201 2201

DP Source must pul |
down HPD input with
greater than or equal

to 100K (DPv1 la)

Sink HPD range
Hgh 20 50V

Low 0 0 8V

For 12V systems: <RHVS3> <RHVS0> I'LIM = 40000 / RISET FERR- 120- OHW+ 3A
1 PP3V3RHV _SW TBTAPWR
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON =, 1 3 37 2 B
118580145 2 RES, ML FI LM 1/ 16W 17. 8K, 1, 0201, SMD, LF R9410, R9413 TBTHV: P12V C961100 1 =T
118S0145 2 RES, MTL FI LM 1/ 16W 17. 8K, 1, 0201, SMD, LF R9411, RO414 TBTHV: P12V 2 TBTACONN 20 RC
XTR- E!PIEE% WEBIHET 38 W V5V
Noy | ™M Ma 855“3' 1 01 VOLTAGE=T8V 1/ 20W
|HVSO/S3 1120mA  1090mA  1170mA (12W i ni mum = 1UF * & e (";‘”:C’“j
@0 vaD TRE 47
(Both C's)

? — . wor o L — OO P TBT A R2D G P<0> (i
ros TBT_A D2R P<0> oAUk LLé&u%R 7 o2 TBT_A D2R_C_P<0>, - - 1 - oo IBL A RZD P02 Cg%?ziui %o 6201 "TRT A ROD_C_N<0>
76 33 7 TBT_A D2R _N<0O> 9475 w7 IBT_A D2R C N<O> - - CRI TI"CAL M o — Tx:— TBTACONN 7 C 0. 22UF| 58,

|_U_47'UI—_| W%R_ EA @0 VoD TRE @0 VoD TRE - @0 vaD TRE
o RO494']  ['R0495 ) i
1K 1K 'R9471
wags S flow = 5B oo 4/0K
201, 2201 5 1 © e o 2/%0w
o M._LANEOP o N
NG XET CONECTI N TRE oS RS B 20K 4 ) - :g S M__LANEON & 5
2 vV 1200 G\DL
76 33 DP_TBTPA P<3> Cg(‘)l?z%u?: I—zv%—ﬂv\ s DP_TBTPA_M._P<3> 2 — - B10 g NLiLANElpg- - “’; ™ DP_A _LSX M._P<1> 4 7
7 3 [y DP_TBTPA_M._C N<3> 479 112" 2t . DP_TBTPA_M__N<3> -— - B2 | 5 M_LANEIN o | BLL - - DP_A LSX M._N<1> g 7
g B14 - B13 h e
0. 22UF ? B2 TET Unused RO479 470K 1,pp 2 | o6 1O . Laeoe OTgis TeT Lsx RePr 2R (PIM)
4 O — e
B18 | o M._LANE2N o | B17
B20 [ RETURN | BL9
. . CRI T (Both Cs)
3 o LD PI NS
o a0 e 1/ 200 250w pieSvr g o / 4|C9472 TBT_A_R2D C P<1>
9476 53 21, 2%1 D9498 ', 3§ p 2 TBT_A_R2D_P<l> 75 ¢ 8201 " TRT A RoD C Nels
1635 7 TBT A D2R P<1> o~ TBT A D2R C P<1> = e srrrr 2 TBT A D2R1_AUXDDC P L &< BT A R2D N<1> 1—090 22&: :
76 33 7 TBT A D2R N<1> 09477 TBT A D2R C N<1> D949_9 A[ K _ « TBT A D2R1 AUXDDC N - L N
RI\AXSR 201
CRI TI CAL 514- 0836
G\D VO D TRUE L9498
650NH- 5% 0. 430VA- 0. 520HM
DP_A AUXCH DDC P 2 1 GovanTRE P
7600 _DP_A AUXCH DDC N 0603 #"
C9498 1 1 C9499 CRI 2 CAL 470k R's for ESD protection
30PF —— F o . on AC coupl ed signal s
0 —— 1 650NH- 5% 0. 430MA- 0. 520HM =
G EMZ 2 CERM 2 1
01 1
0603 SO VoD TRE

SYNC DATE=11/14/ 201
— —

Istc WASTER=)5 M.B_KEPLER

Thunder bolt Connector A

d} Appl e I nc.
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8 7 6 5 4 3 2 1

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON . _PP3V3_SW TBTBPVR
138sS0811 1 CAP CER 4 7UF 10% 25V X5R 0603 MURATA C9615 CRI TI CAL
09620 1 09621 11 |'R9627 R9629!
3. 3V/ HV Power MUX Lé . 1Lé°/ = 210K 10QK
X5R- SERM X5R- RM %ZOW 0 1Y Zﬁ}é‘/
V3P3 must be S4 to support 2201 o= 201,
wake from Thunderbol t devi ces VDD TBT B BI A 70
+ _=PP3V3 S4 TBTBPWRSW o L %E%L =cx D
Nor na N e ) )
S —— s o s sz 51 GlAL_MCoeLTBT WK CB1L08023 R85
C9687 C9680 1 1 C9681 IHVSO  890mA  830mA  930MA (assumes 15V 12Wmi ni mumy 3 IR TBT B Cl O SEL 1 [BIASIN BI ASOUT|_24 5 ?
1 1 §1UF IHVS3  BOOMA  B30mMA  930mA (assumes 35 © 12 6V 7 5 11 7w DP AUXI O EN 5 XgR CERM
Aghf o/ —_ i( og C9630 N 5 69 25 (TN AUXI O_EN
EYBS TXSR CE?@ 2 Ogo-lcERM PP3V3 SW TBTBPWR 70 sy DP_TBTPB AUXCH C N 0 1UF m = DP_TBTPB_AUXCH N 7 laux =
19 vapaout 18 TeEk, - 0 ss@y_DP_TBTPB_AUXCH C P 37 1115 = DP_TBTPB_AUXCH P 8 |aux+ AUXI O | 23 DP_B AUXCH DDC N _
V3P3 =3. 22
. .=PPHV_SW TBTBPVRSW 201) 12 PPHV_SW TBTBPVR 0. 1UF I'%FEM . DP_TBTPB DDC DATA 4 Jooc par AUXI O 0P B AUXCHDDC P v
e T ) e UREREER MBS 28 I « o> DP_TBTPB DDC CLK 5 oo ax T s mas s
7 | )vHv =
1 1 1 TBT_B_CONFI Gl_BUF 16 18 TBT_B CONFIGL_RC ,
ur e i c o615 09610 cnea | FEFRIL 1175686 169011 09632 1|2 > BT et °
o — U9610 % —T— 0% —— 18% 16 55 DP_TBTPB M._C P<1> 5 « DP_TBTPB M._P<1> 11 |pps
Y NP 0%y \a [mns 0. 22UF >
T%(gcarem é CD210A0RGP | X5k g 2 —F Fyosr |2 85 s o DP_TBTPB M C Ne1>  ~9g33 1| .« DP_TBTPB M._N<1> 10 |pp. DPMLOF| 19 DP B LSX M._P<1> .4
16 [rsvD RSvD|15 0. 22UF I’%?E_%Y' » gm_TBT_B_LSTX 14 |l stx oPMLO- | 20 bbb LSX M Nels - —
v 3 TBT LSX A R2P/P2R (PIN)
=TBTBPWRSW EN 5 [en IseT_varp3 8| ; TBTBPWRSW | SET V3P3 - PPIVS SWIBLEPVR CRITICAL 1815 LS UNBUE s i
6
TBT B HV EN RC| 11l en  1ser sd10 |  TBTBPWRSW | SET SO » BT B DP PVRDN oP_PD
g - - 74AUPL DP_TBTPB HPD 12 17 TBT_B_HPD
o o om>_=TBT_SO_EN 17 |so | SET s39 | ;» TBTBPWRSW | SET_S3 SOT891 5 s HPDOUT HP! o
TBTHV: P15V TBTHV: P15V Ve D _THVPAD
@D ThrM TBT B LSRX aly P L 4
_—eo_ uh o RO610Y ['R9611  |'RO612 R e : R9626 o4 & 628
S oot ow 22 9k 3% O ot 1 C9660 1 28% %aow
2015 2201 2201 T, {2’- G\D i 22
TBTBPWRSW | SET_S3 R <RV3P3> 2 XR CERM L—
, TBTBPVRSW | SET_SO R l
TBTHV: P15V TBTHV: P15V = C
RO613'| |'R9614 =
22.76K 22.6K Pedll Fos e B 2S00 R
1/2 Bow 58 SO I el T
201, .36 L9600 Thunder bolt Connector B
For 12V systems: <RHVS3> <RHVSO> I'LIM = 40000 / RI SET FERR- 120- OHM 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 T R9601 01U
118380145 2 RES, MIL FI LM 1/ 16W 17. 8K, 1, 0201, SMD, LF R9610, R9613 TBTHV: P12V 01 | 12 7
ﬂ;—— TBTBCONN 20 _RC 1 2 - 655
11850145 2 RES, MIL FI LM 1/ 16W 17. 8K, 1, 0201, SMD, LF R9611, RO614 TBTHV: P12V XTR- =R 2 A
Vol Mn e 109601 VALTAGEIRY " .
| HVSO/S3 1120mA  1090mA  1170mA (12W i ni mum) = = go/o UF o e P (";m o
o674 3 L mop  wog L Ter B Eep peos | [ o6 23U gAY 8L BE2D C Po> o
1635 7 TBT B_D2R P<0> 5 TBT_B_D2R C P<0> - - o D ol : 281 "TBT_B_R2D_C_N<0> 73378
Rk X5R- 20T - - L - o 7 TBT B R2D N<O> C9671 1|2
16 s e TBT B D2R N<O> (9675 . TBT B D2R C N<O> - - RITIEAL L -— e N T o 5501 g
@w ool | RSess S VRS P
apvapTRE 1K 1K J9400 RO671
W 3/ MDP- DL 470K
1/ 2 20W A2 Al
201 %1 O WD FRT-TH GNDO o 250w
2 2 2410 conFlGr  M_LANEOP o L A3 - 1
0678 470K 2 | ﬁg O CONFlGz  ML_LANEON g L’— 5
2 4 O G\ND2 GNDL o L
70 53 [rmy—DP_TBTPB_M__C_P<3> '—|C9(‘)372£2;ulp I'ZW‘WV‘ = DP_TBTPB M._P<3> i T80 -— - AL |0 v L angsp M_LANETP G| A9 - & DP_B_LSX_M._P<1> 5 1
7 3 [y DP_TBTPB M. C N<3> XoR 0201 s DP_TBTPB_M__N<3> — - A2 |5\ anesn M_LANEIN o | ALL - DP_B LSX M._N<1> 54 B
0. 22UF 0% 53Y BT Unused RIO679 470K 1, pn 2 | a0 G " LA O e TeT Lsx RePr 2R (PIM)
o O AUX_CHP — O
AS M 201 | AL8 | 5 AUX CHN  ML_LANE2N o [ AL7
2201 &5 pp_PuR RETURN o | ALS
= Pm—r A G\D Va D TRUE
‘ ﬁw 0w N ST 4”;9672(% CI—m) TBT B R2D C P<1
G\D Va D TRUE d 0 <1> 7 33 76
9676 5"y P L Z%Dlmm D9698 WY « FFFa8%9 e e 2 IBT B R2D P<1> Cog 73, | FF 92! TBT B_R2D G Ne1> A
737 @ IBT B D2R P<1> 0 TBT B D2R C P<1> = 77 TBT B D2R1L AUXDDC P S - @ =2 1BT B ROD N<i1> 0. 22UF >
o5 7 qom TBT B D2R N<1> 9677 X6R-201 TBT B D2R C N<1> D9699 Ay K x TBT B D2R1_AUXDDC N o B a0 | B
‘—o—n—mﬁ. L-zcﬁb “BFFG‘U‘UZ‘L‘RH‘I >|Tsm7—r' - L
RV X5R-201 o G ol TR = 1
G\D VO D TRUE CLR|9189(:§L R9673
650NH- 5% 0. 430MA- 0. 520HVI
7670 _DP_B_AUXCH DDC P 2 1 eovaome —
1670 _DP_B_AUXCH DDC N . 0603 -— )
9698 1 1 C9699 Cf' EQCA'- 470k R's for ESD protection
30RE —— QPF 650NH- 5% 0. 430MA- 0. 520HM L o comtoa sionas
G gavl 2 2 CERM 2 (Y Y Y Lt
01 1
0603 P TE
 _TBT_B HPD . A
» TBT B CONFIGL RC C9602i P Source mist pul|
v o TBT_B_CONFI G2_RC ) 0. 01 % down HPD anut with . Thunder bol t Connector B
XSR'S% 2 gc a) <Preli Test >
Ro652!| |'Ra651 09694 . Co695 | 'ROG41 5 to 100¢ (DRv1 10 d} Appl e | nc. ey T
% : —— 330PF ! = Sink D rangs 8 <no_LABEL>
vz ifé 2 E%}{ CERM 20w Hah 20 s ov NOTI CE OF PROPRI ETARY PROPERTY: —
201, 2201 0561 2201
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PPBUS SO LCDBKLT FET

MOSFET FDC638APZ
CHANNEL P- TYPE
RDS( ON) 43 nhm @. 5V
5% LOADI NG 0.715 A (EDP)
FDC638APZ_SBNVS0B4
SSOT6- HF PPBUS SW LCDBKLT_PWR ,,
F9700 © — :25s"RHERE | S A SENSE RESI STOR BETWEEN
SAMP- 32V- 467 w ] VOLTAGESTZ. 6V PPBUS_SW LCDBKLT_PWR
—PPBL)S SO L KLT1 PFBUS NEED VALUE CHANGES FOR 55V AND 96 LEDS !!! D
= ~ AND PPBUS_SW BKL
603 TF - ON THE SENSOR PAGE
BOTTOM

LCOBKLT EN DIV + =PP5V_S0_BKL *1L9710, Q9701, D9701, C9715- C9719 SHOULD ALL BE PLACED NEAR EACH OTHER.
'R9789 e e LD 2 U
A ch'r7|1cG|_ et 10 o comncen 10 2 ORLTI CAL C9715, C9716 SHOULD BE PLACED I N T- BONE. SAME FOR C9718, C9719
% C9715, C9716 SHOULD BE PLACED ON TOP SI DE. PLACE C9718, C9719 ON BOTTOM Sl DE
%}E\y 22UH 20% 2. 4A-0. 1050HV 29701
2402 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 NEAR 09701 2 SV PVOUT SO _LCDBKLT ; o o0
30C- S .
1CCR;'9T7' 103" 1C9713 M N-Reck-W BFHES: %51 37 DFLS260 CRI Tl CAL | CRI Tl CAL| CRI TI CAL | CRI Tl CAL Ma&ihﬂ 835" —
UF o UF 19715 [1COrl6 (1 (9718 [1Corl9 |1 CO717
1% > % L 50 2o L 72U L 25U - T000PF
—F R 402 PPBUS_SO_LCDBKLT_PWR_SW SHOULD BE KEAT AS SHORT AS POSSI BLE 2 %%%/@m 2 %%%/@m 2 %glg(fm 2 1%12*”"' 2 %‘2033/@”"'
— LAcE e 700 1
. - ;
s m_LCD BKLT EN | = R —
AP —
. =PP3V3_S0_BKL_VDDI O
oAk v o1 22w LA v aros 8 o
PLACE Nea L9710 2 R9708*
PLACE NEAR L0701 22 WM 1C9714 |1 C9710 C9711 " 63. 4K C
== QPL1UF ::i s g 5 leé?
2 m—BKLT PLT RST L 2 O%O-ZCERM 2% E;f T 3;4’ CERM o CRI TI CAL ab2,
701
l-—} Sl 7308DN
FET _CNTL 4 | PWRPK- 1212- 8
B e RO709*
1 59. %}é%
123 16W
o 8 =g WS,
VDDl O VLDO VIN
w9701 1
LLP LCDBKLT: ENG
L] L N
6 o 5 2a g sw M NRESR-WBHHES: BsITy I =
RO717 RO717- R9722 CAN BE OCHM | N PRODUCTI ON, ADD BOM OPTI ON
BKL_ESET 5 feser Fe| 21 BKL_FB 110.2, LED RETURN 1
BKL_FLT 20 |FTER D outil 12 BKL_ | SEN1 | iy Wl% \m - - 30 m
3 Q 13 M ERESRWBHES: 3o M0
R9753 AND R9757 NEED TO BE 402 PACK FOR LAB ACCESS BKL_| SET iIseT § our BKL_| SEN2 02| ol T ENG
»_=12C BKL 1 _scl R9753 0 1,\/\/\12 — BKL SCL 10 |sork Y outal_14 BKL_| SEN3 "“’”‘“‘T?Q“?”ls .
% = |
BKL_SDA 11 |spa cural 16 BKL_| SEN4 LED RETURN 2 T D
= 2 i, 1% \n - 120 nm
»_=12C BKL 1 sbA R9757 o0 LAAA2 b%l 1 16W M- LE 402 LVDS BKL_ PWM RC PWM outs|_17_BKL_| SEN5
R9731 , _TP_BKL_FAULT 7_|FAULT oute| 18 BKL_| SEN6 LCDBKLT: ENG
. _PPBUS SO_LCDBKLT PWR A ; BKLT_EN 4 |en vsvnd_19 BKL_VSYNC R B
Bo1K 2 RO715 CRI TI CAL 2 LED RETURN 3
1% 1 1% - 0
ib%s}@’ B 190K If(?lZGS g 92 11R(?K755 o ;
%
o ( EEPROM [shoul d set EN_| _RES=1) E/é_lﬁ'\év e 8 8 ™Y %o e 0 o LCDBKLT: ENG
g 2 RO714! 2162 ol ol = ¥ R9720
i6. 21§, | _LED=22. 7MA 3l QlaPN; 353s3376) |2 ,10.2, LED RETURN 4
= WS | LEP=369/ R p I PW RES g 9+3 T WERWEEER o . MR WEBFER 5o
R9704 FPWELD. 2KHZ 12. 7g§ J_ ,‘w,mmm; LCDBKLT: ENG
o7 r—LCD BKLT PVWM 1 2 . details in spec M:l)zgv 1 10%1
LCD_BKLT_PWM SHOULD BE KEPT AWAY FROM BOOST Cl RCUI T 3t STUFF 2 a = 210/ LED RETURN a : e
205 1C9704 ERECKS ENETET CRECKZ - 2071m [
%gpp X710 402
f 40%,, BKLISGND 1 oo » 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. 1AND U9701. 15 MRERER-W BFFES: 30™n (1% M NERESR-W BFHHES: 30 ™
ADD VI AS | N TPAD OF U9701 e
PART NUVBER | QrTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON A
116S0004 6 RES MIL FILM 1/ 16W 0 5 0402 SMD LF CRI TI CAL LCDBKLT: PROD W SESEAISERR A
RO7IT. RITI8, RI7IS, RI720, RO72L, RI722 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 ELECTRI CAL CONSTRAI NT SET PHYSI C:‘ET TYPE SPACI NG
CPU_50S * =50_OHM SE| =50_OHM SE =50_OHM _SE =50_OHM _SE =STANDARD =STANDARD I e g DM S2N P<3: 0> o
CPU_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD oM _s2n PCl E_85D PCIE DM _S2N N<3: 0> 71018
CPU_27P4S * 127Pa_oiM SE =27P4_orM SE =27P4_OHM SE =27P4_OHM SE 0. 1MV 0. 1MV o M_tes PG E_A30 i DM_N2S P<3: 0> 700
= 1 - F - - _ - _ - = . | DM s PCl E_85D PCIE DM _N2S N<3: 0> 7 1018
NOTE: 7 mil gap is for VCCSense pair, which Intel says to route with 7 mi| spacing w thout specifying a target inpedance. O—EDL_DATA PCl E_85D PCIE EDI _DATA P<7: 0> 71018
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_EsyC CPU 50S CPU AGTI EDI _ESYNC<1. . 0> 10 18
CPU_AGTL * =STANDARD B CPU_AGTL ToP, BOTTOM =2x_DI ELECTRI C B g T e p— Eg —IL,\?-( NC<1 0> o D
CPU_8M L * 8 ML ? CPU_VI D * 0.457 MM ? CO—DM_aKioom K PCOE 90D| QK PAE DM _CLK100M CPU P 71117
— O—DM_CaK100M K PCOE 90D| QK PAE DM _CLK100M CPU N 717
CPU_COWP * =4X_DI ELECTRI C ? CPU_VREF * 12 ML ?
CPU_I TP * =4x_DlI 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
. CO—CRUPEG cove CPY 27PAS CPU_COVP CPU_PEG_COWVP 10
SOURCE: | VB PLATFORM DG , Tabl es 205- 207 = o e S CPU CEG=17..0> o
O X aK CPU K PCE 90D| K PO E | TPCPU CI K100M P 1o
PQ - Express O XDE_Q K CPU AK PAOE 90D | QK PAE | TPCPU _CLK100M N a7
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 CO—XDE_a K PCH CIK PCIE 90D | K PCIE : $E§$ %Eiggm Z 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 g XWTT;';{S*M o 2 i:ﬁ E::gz 2 i:ﬁ E OPLL FEF CLK P v
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 | GK POE I)D(PDI'_DL C!IEILEJF_I%I_K N 17
XDP_TDI CPU 50S CPU | TP 11 24
g XDP_TDO CPU 50S cPyU I TP XDP_CPU_TDO 11 2a
XM CPU 50S cPy I TP XDP_CPU_TMS 11 24
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT XTI CPU_50S CcPy | TP ég gg $%T - 11 24
1 CPU 50S CPU | TP 11 24
PaE . “OX DIELECTRIC ’ CO—XDE_EPM CPU 50S cPyU I TP XDP_BPM L<3. . 0> 11 24
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 cPyU I TP XDP_DBRESET L 11 24 25
O XDE_PRDY_| CPU 50S cPyU 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
CO—CRUPROC SEL_| CPU 50S CPU_AGITL CPU PROC SEL L 11 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 cPy I TP XDP_CPU_PWRGD 24
CO—BM.IHRMIRIP | CPU 50S CPU 8M L PM THRMIRI P_L 11 20 40
CO—BM.SWINC CPU 50S CPU_AGTL PM _SYNC 1 18
[CO—BMMEM PYRED 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 .
CPU 50S CPU VID CPU_VI DSCLK 13 61
CPU 508 CPUVID CPU VI DALERT L 1561 _—
CPU_55S CPU VID CPU_VCCSA VI D<1.. 0> 13 58
CPU 27PAS cpy veesense | CPU_VCCSENSE P 13 61
CPU 27PAS cpy veesense | CPU_VCCSENSE N 13 61

CPU 27PAS CPU VCCSENSE | CPU _VCCI OSENSE P — 13 63
CPU 27PAS CPU VCCSENSE | CPU _VCCI OSENSE N — 13 63

CPU 27P4S CPU VCCSENSE | CPU AXG SENSE P 13 61
CPU _27PAS cPy VCCSENSE | CPU AXG SENSE_N 13 61
CPU 27P4AS cpy veeseNSE | CPU VCC VAL SENSE_P 10
CPU 27P4AS CcPU VCCSENSE | CPU VCC VAL SENSE N 10
CPU 27P4AS CcPU_VCCSENSE | CPU AXG VAL SENSE P 10
CPU 27P4S cpy veesenSE | CPU AXG VALSENSE N 5

CPU_50S CPU_AGTL CPU_VCCSASENSE 13 58 B
O CBULMEM VREE CPU VREE PPCPU NVEM VREFDQ A 10 31
CO—CBLLMEM VREE CPU VREE PPCPU_NMEM VREFDQ B 10 31
CO—CBULMEM 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
[CO—CBLLMEM VREE CPU_VREE PPOV75 S3 MEM VREFCA B 20 a1
CO—XPaKiTe K PCOE 90D| QK POE XDP_CPU_CLK100M P 24
OO X aKITP K PCE 90D| QK PAE XDP_CPU CLK100M N 24
_—

Iwm \ASTER 5 B e DATE 00113/ 201
—
TIeE
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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_TYPEL | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG_RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG_RULE_SET
MEM CTRL MEM * * MEM CTRL2MEM MEM * DQ BYTE* MEM * * MEM DATA2MEM
MEM CTRL MEM CTRL * MEM CTRL2CTRL MEM * DQ BYTE* =SAME * MEM DATA2DATA
MEM A DQ BYTE* MEM A DQ BYTE* * MEM DQBL2BL
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET VEM B DQ BYTE* VEM B DQ BYTE* N VEM DGBL2BL
VEM DOs VEM . MEM DQSZVEM MEM A DQ BYTE* MEM B DQ BYTE* = MEM DQCH2CH
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG_RULE_SET
MEM * * * MEM 20THER

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,

SFF Platform DG Rev 0.7 (#460452),

ir

mat chi ng requirenent.

mat chi ng shoul d be within 0.508nm

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

Section 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>
CD—MEMA_ONTL MEM 37S MEM CTRI MEM A CS L<0>
D MEMA ONTL MEM 37S MEM CTRI MEM A ODT<1>
CD—MEMA_ONTL MEM 37S MEM CTRI MEM A ODT<0>
O MEMA D MEM 40S MEM_CMVD MEM A_A<15.. 0>
Do MEMA QD MEM 40S MEM_CMVD MEM A _BA<2..0>
O MEMA D MEM 40S NEM CAVD 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 VEM 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 MEM A 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 DQS2 MEM 85D MEM DQS NVEM A _DOS N<2>
oMM A DOS3 MEM 85D VEM DS MEM A DQS P<3>
O MEMA DOS3 MEM 85D VEM DS MEM A DQS N<3>
O MEMA D4 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 MEM A DCS6 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 MMB AK MEM 72D MEM O K MVEM B_CLK P<0>
O MMEB 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 MEMEB 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 MEM 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>
CO—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>
CO—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 MEM B DQS2 MEM 85D MEM DQS MEM B_DQS_P<2>
O MEM B 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 MEM B DQsa 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>
CO—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 ALFON RUTE | M NI MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [CO—SATAHD R2D SATA_200 SATA SATA HDD ReD C P T
- ON LAYER? CO—SATA_HDD R2D SATA_90D SATA SATA_HDD R2D C N 737 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 737 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 se S0 i se 50 o sE S0 o sE
[ED—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 sPAGING - 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
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 :Ii:: m IF:’,%_'_' gﬁirrﬁ?vawp j:
PCH USB FBI AS . STANDARD STANDARD STANDARD STANDARD sTaNARD sTanoARD Ve USB EXTB XHG P 1o a
Use 85D - P 85 oM DI FE 85 o Dl FE 85 o Dl FE 85 o O FE 85 o o 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 sPaanG » e 0@ 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 726 36
SOURCE HR PLATFORM DESI GN GUI DE TABLES 191 193 IEB USB E)(-rB N 226 36
USB USB EXTD P
USB 3. 0 | NTERFACE CONSTRAI NTS sh 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 2o
uses 85D . o5 oo 85 0 DI FF 85 0 DI FF 85 0 DI FF 85 OHM DI FF 85 OHM DI FF USB USB BT N 7936
USB USB_TPAD P 947
USB USB_TPAD N o a7
USE USB SMC P o 3
USB USB_SMC N 9 a0
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 19
USB USB EXTD XHCI P 10 26
e - 5 1 sPaaiNG » e 0@ BoTTOM 5 1 sPaaING » sh USB EXTD XHQ N e
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 v
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 USB3 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 710 38
O ocC k I\bt Pr Opel’ t | es Istc mSTER::S M.B KEPLER SYNC DATE=09/ 21/ 201
NET TVPE .
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG PCH Constraints ._’m o
[ED—SYSOLK O Ka2K RIC CK SION55S | K SILow SYSCLK_CLK32K_RTC 17 25 @ Appl e I nc nary Test> | C
— ClK_ClLK25M SR CLK _25M 5558 | CLK_25M gig&lé %ggm gg = 17 25 ® n LABEL>
— CIK _25M 555 | K 25M 17 - —
ED—SYSOLK O K25M ENET ClK 25M 555 | G K 25M SYSCLK_CLK25M ENET NOTI CE OF PROPRI ETARY PRCPERTY:
= QLK 25M 555 | QLK 25M SYSCLK _CLK25M ENET_R B ER LN SNTALNED HEREI N S THE
ED—SYSOLK O K25M TET ClK 25M 555 | G K 25M SYSCLK_CLK25M TBT 25 33 TTE Tzoswi?ﬁ,?\,ﬁfss %ﬁ;cﬁmo"wﬁ, DENCE
— QLK 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 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
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 AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
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
O>—LleCAD LPC_50S LPC. LPC AD<3..0>
O LPC_ERAME | L PC 50S LPC LPC FRAME L
[O—LPC _RESET | L PC 50S LPC LPC RESET L
[CO—PCHLPC A KO CKIPC50S CKIPC LPC CLK33M SMC R
[ CKIPC50S CKIPC LPC CLK33M SMC
[ 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  SMVB 50S SMB SML_PCH 1 DATA
A BT aK HDA 50S HDA HDA BIT_CLK
D 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
D HDA 50S HDA HDA SDOUT R
O—SBLaK SPI _55S SPI SPI _CLK R
[ SPl_55S SPI SPI _CLK
O—SBL_MxI SPl_55S SP| SPI_MOSI _R
= SPl_55S SPI SPI__MOSI
O—SPLMSO SPl_55S SPI SPI_M SO
O—SBL_Cs0 SPl_55S SPI SPI_CSO R L
= SPl_55S SPI SPI _CSO_L
[CO—BOLE ENET_R2D PCl E_85D PCIE PCIE ENET_R2D C P
[CO—BOLE ENET_R2D PCl E_85D PClE PClE ENET_R2D C N
[CO—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
[CO—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—PQE AR R2D PCl E_85D PClE PCIE AP R2D C P
[O—BOE AR R2D PCl E 85D PClE PCIE AP R2D C N
[O—BOLE AP 2R PCl E_85D PCIE PCl E AP_D2R P
[O—BCLE_AP_2R PCl E 85D PCIE PGl E_AP_D2R N
Z»>—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 PCIE PCIE AP_R2D PI _P
»>—BCLE AP 2R PCIE 85D PCIE PCl E_AP_R2D PI _N
ED—BPOLE_CLKI00M PCH CKPCE 90D CKPOE PCl E_ CLK100M PCH P
ED—BCOLE_CLKI00M PCH CKPCE 90D CKPOE PCl E CLK100M PCH N
ED—BOLE_CLK100M TET CKPCE 90D CK POE PCl E CLK100M TBT P
ED—BCOLE_CQLKI00M TBT CKPCE 90D CK POE PCl E CLK100M TBT N
D —BCH CLKI6M CK PCE 90D CK PCE PCH CILKO96M DOT_P
ED—BCH QL KA6M 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
[ CPU 50S K POE PCH CLK14P3M REFCLK
o 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
[O—BOE QKIOOM 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—BOLE B 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 PCIE_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 > _I8LaRn [ETre asn — TBT A R2D C P<1..0> .
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP OO—IBLARD [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 D2 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 spiayport | 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 <L AV DP A LSX M. N<1> -
ALLOW ROUTE
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP D 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 O 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
>—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 [O-—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 O IELA RO 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 .
= >_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
OO—IBLARD ITBTDP 85D [TBTDP TBT B R2D P<1..0> 270
[O—IBLARD [TBTDP_85D [TBTDP TBT_B R2D N<1..0> 7 70
O IBIPE M > 85D spLayporT | DP_TBTPB P<3..1:2> 40
O IBIPE M > 85D spiAayPorT | DP._TBTPB ML_C N<3..1:2> .,
OO—DeIBlPE M > 85D spiayport | DP_TBTPB_M._P<3. . 1: 2> 70
OB IBIPE M > 85D spiayport | DP_TBTPB_M._N<3. . 1: 2> 70
oD Lsx M > 85D spiayport | DP B LSX M._P<1> 70
OB lsx M > 85D spiayporr | DP B LSX M. N<1> 70
OO IBL_A R0 [TBTDP 85D ITBTDP TBT_B D2R C P<0> 770 Only used on dual -port hosts.
O—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 [O--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> 73370
. SMC_ 2_S3_SDA | SMB_50S SVB SMBUS SMC 2 S3 SDA 730 42 [O-——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 piseLayport | 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 [-—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 [OO-——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 pDsplayporT | 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
T T =
<Prelininary Test>
d} Appl e Inc. il
S <no_LABEL>
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ALLON ROUTE D1 Specific Net Properties D1 Specific Net Properties
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP — —
SENSE_1TO1_55S| * =fl: 1_DI FFPAI|R =55_OHM SE =55_OHM SE =55_OHM SE =1:1_DIFFPAIR | =1:1_DI FFPAI R ELECTRI CAL_CONSTRAI NT_SET | msica seacinG ELECTRI CAL_CONSTRAI NT_SET v 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 [CO—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 - - . [ —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 o 1TOl_ DI EEPAI CHGR CSI R N 5
[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 DI FEPAIR THERM 1TOL 559 THERM GPU _TDI ODE P P [>—UsB_BT USR_85D USE USB BT CONN P "
[O—SENSE DI FEPAIR THERM 1TOL 559 THERM GPU _TDI ODE N 5 [ UsSB BT USB 85D USB USB_BT_CONN_N 6
SPAGING RULE SFT LAYER | LINETOLING SPAONG] WEGHT - (2> SENSE_DI EEPALR 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 > AUDIQ DI FFPALR DLEEPALR AN SPKROCNN SI._QUT 75355
[CO—SENSE DI FEPAIR THERM 1TOL 559 THERM DDR3THVENS D1_N a5 [ZD—AUDLQ DI EEPALR DI EEPAI R AUDI O SPKRCONN SR OUT P 7 53 55
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 [=—AUDLQ 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 DIEEPAIR 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 [O—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 [O—AUDLQ DI EEPALR 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 _1TQl_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 [CO—SENSE_DI EEPAIR SENSE_1TO1 559 SENSE I SNS 1V35 S3 MEM P s L22D) 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 [ZD—SENSE SENSE 1701 a2 —
= usB G\D * GND_P2MM [ —SENSE_DIFEPAIR SENSE_1TO1 CPU WP | SNS1G P 43 62
— [CO—SENSE_DIEEPAIR SENSE_1TOl 559 SENSE | SNS_SSD P 37 a3 "~ froal e— 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 ALK POE SB_P! R _P2vv D—SENSF*S Eizi:s :?\‘s’:ﬁligiz:z :'T\SF I 'SNS 3V3 SO SSD R P o [O—SENSE DI EEPAIR SENSE _1TQ1_ CPUI WP | SNS2G P 43 62
SATA SB_POVER * PWR_P2MM CO—SENSE DSE_LTO! ! NSE - [O>—SENSE_DI EEPAI R SENSE_1TQ1 CPUI WP_| SNS2G N i o
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 [ZD—SENSE NSE_ = a
aD MEM_CVD * GND_P2MM = = CO—SENE Dl FEPAI R SENSE 1701 CPU MVP | SUMG R N w“
= — [CO—SENSE_DI EEPAIR SENSE 1TO1_559 SENSE I SNS W.AN N [D—SENSE = =
usB SB_POVER * PWR_P2IVWM = = = [O—SENSE DI FEPAIR SENSE_1TO1 | SNS HS OTHER P 44
GND MEM_CTRL * GND_P2MM — = [CO—SENSE_DIFEPAIR 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
[C>-—SENSE DILEEPALR SENSE_1TO1_S55 SENSE I SNS TBT P 0 DLEEPAL R SENSE 1TQ1 I SNS HS COMPUTI NG N
CO—SENSE = _ aa
G\D MEM DQS * GND_P2MV D> SENSE_DI EEPAI R SENSE_1TQl_559 SENSE I SNS TBT N a0 O EEPALR SENSE 171 CPU MWP | 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_DIEEPAIR 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 CD—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 @_&ENSFﬁDI 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 ML [ = == oo ez
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [Z>——SENSE_DI EEPALR SENSE_1TO1 ! CPUI WP _| SNS2_N 43 62
MEM 72D * 0.09 MM 100 M L [Z>—SENSE_DI EEPAI R SENSE_1TQ1 CPU WP I|SUM R P w
O\/EF;QI DE OVERRI DE OVERRI DE OVERRI DE C;\/Eml DE OVERRI DE OVERRI DE OVERRI DE 22D N DI FEPALR QFW—" Tm— CF’UI M/P I SUM R N a3
MEM _37S * 0.09 MM 100 ML [ —AUDLQ DI FEPALR AUDI ODI EE AUD LOL L P 51 sa
RF ) AUDI O DI FEPAI R AUDI ODI EE AUD LO1L_L_N .
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 . | ez 2
D r = AUDI O DI FEPAI R AUDI ODI EE AUD LOL R P .
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 OVERRI DE C>-tDM _DATA HDM 90D HOM HDM | G DATA C P<2..0> 44 [CD>——AULQ 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 DIEFPALR AUDL ODI EE 5183
UsSB_85D TOP 0.1 MV 500 ML [=D—AUDLQ DI FEPALR AUDI ODI EE AUD L2 R P 51 sa
— . [E—AUDLQ DI FEPALR 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 —
- . [OO—AUDIQ DIEEPALR AUDI ODI EE AUD_SPKRAMP_LI N P 53
USB3_85D 1SL10 0.075 WM 0.090 WM [O—AUDLQ 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 DI FEPALR AUDI ODJ FE RSUBI N P 53
[Z»—AUDLQ DI FEPALR 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 —ALDL Q 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 [ZD—AUDLQ DI EEPAIR AUDI ODI EE HS M C HI sa
MEM.37S BGA_MEM MEM 508 AUD DI PR . Yo ry—AUDL Q DI EEPAI R AUDI CDI EE HS M C LO sa
MEM 40S BGA_MEM MEM 50S [ —AUDL O DI EEPALR 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 78
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 D SB_PONER PP3V3_S5 78
SATA_90D BGA 100_DI FF_BGA [ — SB_PQAER PP3V3_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 GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP DRAW N NOVBER
MEM 72D BOTTOM 0.127 MV 6.35 W d} Appl e Inc. e <
MEM 85D TOP 0.1 MM 6.35 MV S <no_LABEL>
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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 ALONBTE | 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 ALFONBTE | 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 ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY 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 ALONBTE | 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  [ist3 1sta 1ste 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
ED-—DB_TBL_AUXCH DP_85D pispLAYPoRT | DP._TBTSNKO AUXCH C P .
ED-—DB_TBL_AUXCH DP_85D pispLAYPORT | DP._TBTSNKO AUXCH C N . B
(I DP_TBT AUXCH DP_85D DL SPLAYPORT | DP_TBTSNK1_Al P o 33
[ED-—DB_TBL_AUXCH DP_85D pisplAYPorT | DP TBTSNK1 AUXCH C N .
D2 IEL M DP_85D pispiAayPorT | DP TBTSNKO ML C P<3..0>
D2 IEL M DP_85D pisplAYPoRT | DP_TBTSNKO M._C N<3..0>
ED-—DE_IEL M DP_85D pispiAaYPorT | DP_TBTSNK1 M._C P<3..0>
Y ALLOW ROUTE DB IEL M DP_85D pispiAayPorT | DP_TBTSNK1I 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')PiTRTiAlJX(‘H I')FLRRD DI SPL AY] u:’ TBTSNKO AUXC'_| P 2
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD [D-—DE_TBT_AUXCH DP_85D pispLAayporT | DP.TBTSNKO_AUXCH N a3
M DI FF Y 1 1 0.200 MM 0.200 MM D-—DE-TALALXCH oA - AUXCH B B
90_OrM | 1509 1S 1S S0 0.081 M 0.081 M i . [ DP_TBT_AUXCH DP_85D pDisplayporT | DP TBTSNK1 AUXCH N o
90_OHM DI FF | 1SL2,1SL11 Y 0.081 MM 0.081 MM 0.200 MM 0.200 MM -2 I8 M DP_85D pisplAYPoRT | DP TBTSNKO M. P<3. . 0> a3
90_OHM DI FF | TOP, BOTTOM Y 0.099 MV 0.090 MM 0.200 MM 0.200 MM L e o B o i
- i : : . . -—DE_IEL M DP_85D pispLayporT | DPTBTSNK1 M. P<3. . 0> 3
-2 I8 M DP_85D pispLayporT | DP.TBTSNK1 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 I')FLRRD 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 DspiayperT | 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 | I1SL2,1SL11 Y 0.065 MM 0.065 MM 0.200 MM 0.200 MM ED-—DE_LNL_AUX DP_85D pispLayport | DP I NT_AUX P 767
DP_I NT_AUX DP_85D pspraypert | DP | NT_AUX_N
100_OHM DI FF | TOP, BOTTOM M 0.079 MM 0.079 MM 0.200 MM 0.200 MM e - 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 D2 NI M DP_85D piseiayport | 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 C-——DELNLM 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 pspraypert | DP_INT_M._F _N<3. . 0>
100_DI FF_BGA | 1SL3, I SL4 Y 0.075 MV 0.075 MM 0.125 MM 0.125 MM DD LNT_| ¥ spl SR SIS REE SN IR TRIEE] A
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. p—— USRa_8ED LUema USB3 EXTB RX RC N e "
— B3_EXTA_RX USB3 85D USB3 USB3_EXTA RX_ F P 7 38 Ap le I nc <Prel
3_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 AGFONRITE | M NUMUM LINE WDTH [ M NIMUM NECK WDTH | 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 7 36 THE | NEGRVATI 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

Gai n: 500x.
Rsense:

SMC AD: 17

EDP: 0.9 A

4.5 nv

Current

0. 005 (RD200 / XWD200)
V across Rsense:

Sense (1 BLC)

CPU SA Current

EDP: 6 A

Gai n: 500x.

Sense (1 C20)

80 43 8

=PP3V3_S0_| SNS

Rsense:

0.001 (R7140)

s O =PPBUS SW BKL

- gpg0
o) —— 0
. - L,
x
ub200 LOADI SNS: YES RD209
LooekiTN sl %M oorle lisns LooekiT tour 1% 53K svc LooekiT I SENSE g 4o
1%
LCDBKLTP 4w REF| L e |1 CcD209
PLACE NEAR=U4900 GL 5MM — — SO%%ZUF
aND LOADI SNS: YES 2 Ged
~ 0301
LOADI SNS: YES
PLACE NEAR=U4900 GL 5MV
L LOADI SNS: YES
GND SNC_AVSS

39 40 43 44 80

Al r por
Gai n: Ee)OX.
Rsense:

SMC AD: 22

t X29 Current

EDP: 1.06 A

0. 005 (RD230 / XWD230)
V across Rsense:

53 mwv

Sense (I APC)

V across Rsense:
SMC AD: 13

6 nv

a0 43 s _—=PP3V3_S0_1 SNS

g0

o) — 0

— Tl
ub210 LOADI SNS: YES RD219
o [y VCCSASO CS N shnv NG orle lisns cpusatour K F3K osve cpu s I SENSE oy o
1%
1+ 5 [y VCCSASO_CS_P 4l ReFl1 | op219
PLACE NEAR=U4900 Gl 5MM —— g(joé”
aD LOADI SNS: YES 2 Ged
~ 0301
LOADI SNS: YES
PLACE NEAR=U4900 GL 5MM
£ LOADI SNS: YES
= G\D SMC AVSS

LCD Panel
Gai n: 500x. EDP: 1 A
Rsense:

Curr ent

Sense (I LDC)

=PP3V3 SO | SNS

80 43 8

0.005 (R9020, XWB020)

www.qdzbwx.com

40 30 7 (0T} PP3V3 WAN F

HARERR BFEES: &

3.3V 2

XWD230

s [T PP3V3_WAN R

1CD230
L Ty
I+ 2 %EM
ub230 LOADI SNS: YES RD239
L Ncisns wanN sl R orle [isns wean 1t our 1R AR o SMC X291 SENSE gy 0
%
NC | SNS WANP 4w ReFLL 1’201"" 1 CD239
PLACE NEAR=U4900 B8 5MM _— 200 2UF
anD LOADI SNS: YES 2%
N 0201
LOADI SNS: YES

PLACE NEAR=U4900 B8 5MV
LQADI SNS: YES

GND_SMC_AVSS

39 40 43 44 80

Thunderbolt TBT Current/ Vol tage Sense (| HSP/ VHSP)
Gai n: 1000x.

EDP: 2.8 A

Rsense: 0.001 (RD240)
V across Rsense: 2.8 nV PLACE_NEAR=XWD240. 2: 10MM
SMC AD: 23 TBTI SNS: NO
XV\DSg4O RD248
1502 P1VOS5TBT | N 1 2 1 VSNS TBT_| VOUT
PLACE_NEAR=RD240. 1: 10 MM 1/528W

=PP3V3_S0_I SNS

80 43 8

1

39 40 43 44 80

V across Rsense: 5 nVv
SMC AD: 15 w o =PP3V3 SO | SNS
1CD220
: =0
g 13
ub220 LOADI SNS: YES RD229
o) NCISNS LoD PANELN 5l | 8% ourle l1SNS Lep panEL 1 ourid 23K s Lop PANEL | SENSE o a0
aur p S C_PANT]_ISTNSE oy
%
677 _NC I SNS LCD PANELP 4w+ rerl 1 1/201w 1 CD229
PLACE NEAR=U4900 B2 5MM _ 200 2UF
G\D LOADI SNS: YES 2% \
~ 0201
L SNS: YES PLACE NEAR=U4900 B2 5MVI
L LOADI SNS: YES
= GN\ND_SMC AVSS

Gain: 1x
SMC ADC: 14

CPU SA Vol t age Sense (VC20)

PLACE_NEAR=R7140. 1: 5 MM

=PPVCCSA _SO0_REG

58 8

SM
1542 CPUCCSA IN

PLACE_NEAR=U4900. B1: 5SMV

RD269
4 93K SMC_CPU_SA VSENSE g s
1w PLACE_NEAR=U4900. BL: 5M
1 L g0
T g.":}/
8351

GND_SMC_AVSS

39 40 43 44 80

DESCRI PTI ON

REFERENCE DES

CRI Tl CAL BOM OPTI ON

RES, ML FI LM 100K, 1/ 16W 0201, SMD, LF

CD209, CD219, CD229

LOADI SNS: NO

RES, ML FI LM 100K, 1/ 16W 0201, SMD, LF

CD239, CD259

LOADI SNS: NO

1CD240
N LUF
™ _; g\/l PLACE_NEAR=XWD240. 2: 10MV
- TBTI SNS: YES
s @m =PP1V0O5_SO_P1VOSTBIREG | UD240 O SNS: YES ROp AT RD2AS
RD240 /3 | SNS_TBT_N she N2 00 Le ISNS TBT 1OUT 1 2 % AR SMC_TBT | SENSE gy o
- 5% ]2/
aline rerl 1 1/2(13w 1/5‘6:(13\,\/ 1 CD249
PLACE NEAR=U4900 A8 5MM —— 20°Q,2UF
. GND 2 %8 PART NUMBER | QrY
TBTI SNS: YES  © 0201 11750008 3
PLACE NEAR=U4900 A8 5MM
T 11750008 3
= D AV 20 8 43 2Yad
LCD Backl i ght Vol tage Sense (VBLO)
Gai n: 0.04434
XV\Q%SO
e _PPVOUT_SO_LCDBKLT 1 §3 2 VOUT_SO_LCDBKLT_XW
RD256
1M
e
LOADI SNS: YES | ,4062
RD259
Jvour so Looskt Divik RR%  sMc LoDBKIT VSENSE oD «
9%
1/ 20W
RD257 zinf 1 CD259
49- 4K pLACE NEAR=W900 A8 5MM —— Y3 2UF
Hisw  LOADI SNs: YES 2 GepV
LOADI SNS: YES  |,402 0201
PLACE NEAR=U4900 A8 5MM
LOADI SNS: YES
= G\D SMC_AVSS

39 40 43 44 80

39 40 43 44 80

Isvm VASTER=D1_SENSORS

Power Sensors: Extended
BTG ONVEET gz |
d} Appl e I nc <prefininary Test> | C
S <no_L ABEL>
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