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1. ALL RESI STANCE VALUES ARE IN OHVS, 0.1 WATT +/ -
2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.
3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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ECN

DESCRI PTI ON OF REVI SI ON

DATE]

Pa.g e
1 316 MB 16_TONY
- 2 129/
2 BOM Confi guration o 50 *  Tenperature Sensors swernn
- 3 02/ 11/ 2013 60 01/ 07/ 2013
3 DEBUG LEDS 16 51 Syst em Fan J16_3ERRY
- 4 02/ 11/ 2013 61 03/ 07/ 2013
4 Hol es/ PD parts J16_mmx 52 AUDI O CODEC/ REGULATORS 316_01 K
- 5 01/ 14/ 2013 62 03/ 07/ 2013
5 CPU DM / PEG FDI / RSVD 16 DN 53 AUDI O HEADPHONE AMP J16_D1 R
6 ° CPU d ock/ M sc/ JTAG CFG sean 54 “ AUDI G LEFT SPKR AMP s ome
- 7 01/ 14/ 2013 64 03/ 07/ 2013
7 CPU DDR3 I nterfaces 16 0N 55 AUDI ORI GHT SPKR AMP 16D R
- 8 8 01/ 14/ 2013 65 . 03/ 07/ 2013
CPU Power 160N 56 AUDI O Jack, M key, CHS Switch 116_01 R
9 °  cPU Ground o 57 *  Audio: Spkr/Mc Conn. oo
10 * cPU Decoupl i ng oo R 58 * AUDIO Detects/Grounding oo R
11 " PCH RTC/ HDAY JTAG SATA/ CLK sio ey 59 * AUDI O Speaker 1D TS
- l 2 12 01/ 21/ 2013 69 03/ 04/ 2013
PCH DM / FDI / PM GFX/ PCl 216_KEnY 60 Power Connectors / VReg G3Hot 116_RossANA
13 “  PCH PCl - E/ USB sro ey 61 “  VReg CPU VCC Ontl s1o_rossan
14 *  PCH GPI O’ M SC/ NCTF sro ey 62 " VReg CPU VCC Phases s1o_rossan
15 *  PCH Power sro ey 63 " VReg VDDQ S3 s1o_rossan
16 *  PCH Grounds sao e 64 " VREG 1V05 S0 / 1V5 SO s10 messn
17 " PCH DECOUPLI NG sao e 65 " VReg 3.3V S5/5V $4 s10 messn
T
18 °  CPU & PCH XDP sro ey 66 " LcD Backlight Driver (LP8561) stotinon
15 " 01/ 21/ 2013 84 02/ 11/ 2013
19 Chi pset Support 216_KEnY 67 FET-Controll ed SO and S4 116_x
20 121/
20 Proj ect Chi pset Support ek Y 68 *  PM Regul ator Enabl es e
21 12/ 11/ 2012 86 02/ 21/ 2013
21 CPU Menpry S3 Support 1164 o 69 PM Power Good 116_asrON
22 01710/ 2013 100 X 02/ 11/ 2013
22 DDR3 VREF MARG NI NG 16 o 70 Power Aliases J16_mmx
23 017107 2013 102 N " 02/ 11/ 2013
23 DDR3 SO DI MM Connect or A 16N K 71 Si gnal Aliases 16 wnx
25 01710/ 2013 104 N - 02/ 11/ 2013
24 DDR3 SO- DI MM CONNECTOR B 1164 o 72 Unused Signal Aliases 116_x
=
25 DDR3 ALI ASES AND Bl TSWAPS ssemac 73 ™ Functional / ICT Test s
28 / 11/
26 Thunder bol t_Host (1 of 2) e 74 ™ J16 RULE DEFI NI TI ONS srme
29 / 11/
27 Thunderbol t Host (2 of 2) e Y 75 " DDR3 Constraints e
30 ! /
28 Thunder bol t Power Support e Y 76 " CPU CONSTRAI NTS e
32 / 11/
29 Thunder bol t Connector A e Y 77 " PCH PCl e/ DM Constaints e
30 *  Thunderbol t Connector B e R 78 " SATA/ FDI / XDP Constrai nt s oo R
31 *  TBT DDC Crossbar e R 79 " PCH and BR Constraints ses
32 ** Al RPORT/ BT e man 80 "* USB/ Et her net/ SD Constrai nt s sems
33 " SATA/ SSD Connector s e 81 "’ sMBus/ Sensor Constraints oo R
34 * HDD Connect or sty 82 " VReg Constraints e
35 *  ETHERNET PHY (CAESAR I V) i 83 ™ CPU VReg Constraints s10 messn
36 “  Ethernet Support & Connector e R 84 " Platform VReg Constraints si6 s
37 " SD READER CONNECTOR i 85 ™ TBT/DP Constraints sima
38 *  camera Controller e 86 " BLC Constraints ies
39 *  camera Controller Support e R
44 02/ 11/ 2013
40 I nternal DP Support 16
45 . 02/ 11/ 2013
41 I nternal DP MJXi ng 16_mx
46 03/ 18/ 2013
42 EXTERNAL USB PORTS A & B J16_KOSECOFF
47 03/ 18/ 2013
43 EXTERNAL USB PORTS C & D J16_KOSECOFF
44 50 S'\/C 03/ 13/ 2013
216 TOW
51 03/ 13/ 2013
45 SMC Suppor t J16_TONY
52 03/ 13/ 2013
46 SPI _and Debug Connect or 116_TOW
53 - 03713/ 2013
47 SMBus Connect i ons J16_TONY
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Mai n BOM Vari ants Bar Code Labels / EEEE #' s
BOM NUVBER BOM NAMVE BOM OPTI ONS )
- - PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) CRI TI CAL BOM OPTI ON
985- 0052 PCBA. MLB_I G DEV. J16 DEVELGPMENT, J16_DEVEL _ lB25- 7896 1 | MLB LABEL, 2D EEEE_FF3T CRITICAL | EEEE: FF3T
639-4515 PCBA, MLB_1 G, J16 J16, J16_COMMON, CPU: GOCD, SSD: Y, EEEE: FF3T _ l825-7896] 1 | MLB LABEL, 2D EEEE_FGYO CRI TI CAL | EEEE: FGYO
639- 4704 PCBA, MLB_| G BETTER, J16 J16, J16_COMMON, CPU: BETTER, SSD: Y, EEEE: FGAY l825- 7806] 1 M.B LABEL, 2D EEEE_FG/W CRITI CAL | EEEE: EGW
639- 4705 PCBA, MLB_I G CTQ, J16 J16, J16_COMMON, CPU: CTO, SSD: Y, EEEE: FGYO

Schematic / PCB #' s

PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) [ CRI Tl CAL BOM OPTI ON
BOM G oups
051- 0164 1 SCH, M.B_I G, J16 SCH CRI TI CAL J16
BOM GROUP BOM OPTI ONS ‘ 820-3588 | 1 | PCBF, M.B_IG J16 PCB CRI Tl CAL J16 _—
J16_COMVON COMMON, ALTERNATE, J16_COMVONL, J16_COVMON2, J16_PROGPARTS o
J16_COMVONL XDP, SPEAKERI D, TBTHV: P12V, CPUVCC: 3PHASE o Al t er nat es
J16_COVVON2 VDDQ P1V35 ADD * J16_PRODUCTI ON' AT REVA RELEASE
J16_PROGPARTS SMC: PROG, BOOTROM PROG, T29ROM PROG, CI VROM PROG, CAVMROM PROG o AR R | NOVBER | BOV CPTION | REF DES | COWENTS:
J16_DEVEL XDP_CONN, LPCPLUS, DDRVREF_DAC, DEVEL_SENSORS, DEVEL_AUDI O o 37750147 | 37750126 ALL USB2 di odes
DEVEL_SENSORS AP_I SNS: Y, HDD_| VSNS: Y, TEMPSNSDEV o 37750155 | 37750104 ALL USB3 di odes
J16_PRODUCTI ON AP_I SNS: N, HDD_I VSNS: N o 37750124 | 37750057 ALL TVS
376S0975 | 37651081 ALL P/ NCh dual FET
15750084 | 15750058 ALL Enet magnetics C
CPUs 15550578 | 15550367 ALL 1200HM EM BEAD
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) [ CRI Tl CAL BOM OPTI ON 12850368 12850365 AL 150UF AL PALY
83754515 1 frwaew, e, . 2. 76 ssw a3, 1. 15, 4m B U0500 CRITI CAL | cPu coop 13850681 | 13850638 ALL Tai yo 10uf 805 al{
83754516 1 frwcewy, ez, .3, 06 65w +3, 1. 13, M o 0500 CRITICAL | cPu: BETTER 19750479 | 19750478 Y4200 |12 Mz Cam Xtal
B83754517| 1 forw e cetz, 0. 3. 26 sswasa, 1.3, o 8l U0500 CRITICAL | cpu cTo 34153747 | 34158735 U3990 | Enet ROM
10750251 | 10750249 ALL Sense resistor R5400, R5520, R6530
10250880 | 10250879 ALL Sense resistor R5430
19750481 | 19750480 ALL 25MHz Xt al
13850860 | 138S0775 ALL Singl e-source 1uF 402 ]
ASI C Parts 13850859 | 13850788 ALL Singl e-source 10uF
138S0706 | 13850739 ALL Singl e-source 1uF 201
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR(S) [ CRI Tl CAL BOM OPTI ON
B3754483| 1 | Lvix PoINT MCBILE. CL QS QE99, FCBGAGOS u1100 CRI Tl CAL
B38S1113| 1 | ic7er cr4c B PRQ GO 288 1212 FC gSP u2800 CRI TI CAL
B43S0616| 1 | 1cC BCVB7766A, O V+, AD, 8X8 u3900 CRI TI CAL
85353908 1 | ic Lrese1, LED BLKT CTLR LLP24, BO-F u8100 CRI TI CAL

Programmabl e Parts

PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) [ CRI Tl CAL BOM OPTI ON

34153783 | 1 | 1c EFI, V0039, 16 u5210 CRI TI CAL | BOOTROM PROG
33550807 | 1 | 1C 64 MBIT SPI SERIAL FLASH u5210 CRI TI CAL | BOOTROM BLANK
34153781 | 1 | IC SMC, PROGRVD, V2. 12A30, J16 U5000 CRI TI CAL | SMC: PROG
33851159 | 1 | ic smciz-as, 4om som ps, scrL Fw 1578A Us000 CRI TI CAL | SMC: BLANK
34153734 | 1 | 1 C EEPROM CR, V16. 2, J16 u2890 CRITI CAL | T29ROM PROG
33550865 | 1 | I C EEPROM SERI AL, 256KB, M.P8 u2890 CRITICAL | T29ROM BLANK
34153735 | 1 | 1cener spi rom nvvon, Vi 13, o7 o7t u3990 CRITI CAL | CI VROM PROG ]
33550862 | 1 | 1c serAL FLASH 2vBI T 2. 7V, REV F U3990 CRITICcAL | Cl VROM BLANK
34153778 | 1 | 1 C CAMERA, FLASH, V7229, J16 u4202 CRI TI CAL | CAMROM PROG
33550852 | 1 | I C FLASH, SPI, 1MBI T, 3V3 u4202 CRITI cAL | CAMROM BLANK

SYNC MASTER=J16 DI NI SYNC DATE:

" BOM Configuration
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CPU HEATSI NK MOUNTI NG FEATURES

SHO473 SHO474 SHO475 SHO476
STDOFF-4.50D.98H 1. 1-3.40-TH  criTicaL STDOFF- 4. 50D. 98H 1. 1-3. 40-TH CRITICAL
CRITICAL  STDOFF- 4. 50D. 98H- 1. 1- 3. 40- TH

CRITICAL  STDOFF- 4. 50D. 98H 1. 1- 3. 40- TH
—1@ 1 (:) 1 (:) 1 (:)

HEATSI NK STABI LI TY MOUNTI NG FEATURES

(860-1532)
ST SH0479
STDOEF- 4. 500, 98H 1. 1- 3. 40- TH STDOFF- 4. 5ciD. 98H-1. 1- 3. 40-TH
1
Rear Cover
998- 4559 (Pl ated holes, 4mmi nner di aneter, 8nm pad)
hole to allow for gromret

998- 5089 (ZH0414) near BLC has slightly |arger

ZH0414
7POR4P6- 8POB- NSP

ZH0413
o TN T CEC IV © FEC I

W RELESS CARD MIG HOLES

998- 4560 (Pl ated holes, 2.3mmi nner

SSD STANDOFF
APN: 860- 1624

SSD: Y
CRI Tl CAL

NUT0413
STDOFF- 4. 50D2. 21 D- 6. 5H SM

1

di aneter,

4. 3mm pad)

SYNC _MASTER=J16_IAX SYNC DATE=02/11/201

" Hol es/PD parts
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2

PPVCCI O SO _CPU 68 10 18 61
OM T_TABLE OM T_TABLE 'RO531
10k
0500 0500 § )
HASVEL L HASVEL L fratd
BGA BGA 2402
1 2N_N<O> A8z oM _Rxo*  SYM1 OF 12 peg roowpl A 76 CPU_PEG RCOVP. 7 _TP_DP_| N<O> c25{ppi B TXNO SYM 10 OF 12 gEpp AUXNLFLS g TP_DP_I G A_AUXCHN 7
12 DM __S2N N<1> ABSADM _RX1* .1 TP DP 1G B MP<0> * D25 |pDl B_TXPO EDP_AUXP|_F14 gl TP DP 1 G A AUXCHP 72
12 (Cy—DM_S2N N<2> * Ac|DM _Rx2* PEG_RX0* |3EL0 - =PEG D2R N<0> am e TP DP 1GB MN<1> - A25{DDI B_TXNL EDP_HPDREY gy DP IGA HPD L
12 2N _N<3> ACI{DM _RX3* PEG_RX1* yClo =PEG 2R N<1> 72 71 TP _DP_| P<1> 825 |DDI B_TXP1
PEG_RX2* [B10 - =PEG D2R N<2> am 72 71 TP DP 1G B M.N<2> - <44DDI B_TXN2 % EDP_TXNOpCL4 - TP DP 1 G A M.N<O> 72
12 DM __S2N P<0> ABL |DM _RXO0 PEG_RX3* |hE® - =PEG D2R N<3> am 2 .1 TP DP 1G B MP<2> - D24 |pDI B_TXP2 o EDP_TXN1{yAL2 - TP DP 1G A M.N<1> 72
DM _S2N P<1> ABA * oo =PEG D2R N<4> TP DP I1G B M.N<3> n2
12 DM _RX1 PEG_RX4 - = am n - 4DDI B_TXNS eop Txpol o1 TP DP 1G A MP<O> ~
12 DM S2N P<2> A DM RX2 PEG_RX5* {82 P =PEG D2R N<5> am 2 71 TP DP 1G B MP<3> B24 DDl B_TXP3 %] . -
7 | - DP IGB MP<3> o 824 _ u EDP TxP1| 812 - TP DP IG A MP<l> 2
12 [T DM __S2N P<3> * A2 |DM _RX3 PEG_RX6* L5 - =PEG D2R N<6> am 7 g - -
PEG RX7* o2 @ =PEG D2R N<7> am - 7 TP DP 1G C MN<O> - 214DDI C_TXNO & s
12 DM _N2S N<O> AF2 DM _TXO0* 3 PEG RX8* [yMt - =PEG D2R N<8> am - 1 TP DP IG C MP<0> - D21 [pDl C_TXPO E
12 N2S N<1> AF4{DM _TX1* PEG_RX9* [yL4 =PEG 2R N<9> 72 71 TP _DP_| Nel> A214{DDI C_TXNL z
12 DM __N2S N<2> ASADM _TX2* PEG_RX10* ;™ - =PEG D2R N<10> Pani .1 TP DP I1GC MP<1> * 821 |pDI C_TXP1 ;
12 (0T} DM __N2S N<3> @ AECDMiTX?,* PEG RX11* Vs - =PEG D2R N<11> a2 71 _TP DP I G C M.N<2> - 2DDl C_TXN2 d
PEG_RX12* V4 =PEG D2R N<12> 72 71 _IP_DP_1 P<2> 020 |DDI C_TXP2 2
NS P AFL < v =PEG D2R N<1 TP DP | N< A20, a
12 (OO} DM S P<0> - DM _TXO0 PEG_RX13 - = G 3> am 72 71 G C M.N<3> - DDI C_TXN3 EoP_ A s CPU EDP RCOMP
12 DM _N2S P<1> AFS IDM _TX1 PEG RX14* |53 - =PEG D2R N<14> Pan .1 TP DP 1G C MP<3> B20 IDDI C_TXP3 é Ll ez TP EDP DI SP UTIL
1 o DM_Nes P<2> > ac |ov _Tx2 PEG RX15* [y72 @ =PEG DPR N<i15> am = = EDP_DISP_UTI -
12 oM NS P<3> ¢ a|om _Tx3 » TP DP IG D MN<2> & 25dooi D Txe g
PEG_RX0[_F10 - =PEG D2R P<0> am 2 .1 TP DP I1G D MP<2> ® D16 |DDI D_TXP2 —— . TP DP 1G A MN<2> ”
PEG RX1| D10 pE =PEG D2R P<1> . 71 TP DP IG D MN<3> i ALGDDI D_TXN3 - -
5 RX Yani} )
DL CSYNC g FUIFDI_CSYNC o PEG D2R P<2> TP DP |G D M.P<3> bl o106 & FDI _TXPO| D12 g TP DP 1G A MP<2> 7
= = - -
E §527§; o o= _PEG OR P < 2 A 1e D M g 2 DD D_TXP3 [ FDI _TXN1jyAL4 - TP DP 1 G A M.N<3> 72
= = e ;1 TP DP 1G D MN<O> - C17{DDI D_TXNO FDI_TXP1| B4 o TP DP 1G A MP<3> ,2
12 ry—EDL_INT - Fi2 |DI SP_I NT PEG Rx4| & P =PEG D2R P<4> am - = — - -
- | 5| L = 7 _TP_DP_| P<0> 017 |pDl D_TXPO
PEG_RX5| A2 - =PEG D2R P<5> am 2 TP DP 1G D M.N<1> AL7IDDI D_TXNL
PEG_RX6| M. =PEG D2R P<6> 72 71 - )
5| 1 TP DP 1G D MP<1> 817 |pDl D_TXP1
PEG_RX7| L1 @ =PEG D2R P<7> am ﬁ‘— -
PEG Rxg| M —PEG D2R P<8> . or t sl ns O:JI o olr er
” PEG Rxo| L2 - —PEG D2R P<9> . to match Intel symnbol.
e PEG_RX10| M =PEG D2R P<10> m,z
% PEG RX11| Y5 =PEG D2R P<11> am -
[} PEG RX12| 3 =PEG D2R P<12> 2 C
o} PEG_RX13| V2 =PEG D2R P<13> v
< PEG _RX14| ¥4 =PEG 2R P<14> 2
& PEG RXIS| 1 qu =PEGDPRP<iS> amin
a PEC_TX0" o2 =EE <02 " OM T_TABLE
2 PEG_TX1* o =PEG R2D C N<1> -~ -
g PEG Tx2* [y =PEG RPD C N<2> 7 u0500
" PEG_TX3* 24 =PEG R2D C N<3> 72 HASVEL L
@ PEG_TX4* & =PEG R2D C N<4> 72 NO_TEST BGA NO_TEST
* = YM 12 12
g PEG TX5* |y€2 =PEG R2D C N<5> 2 s _CPU DC A3 B3 RE " S iz CFD BF51 CPU DC BF51 OB TP0531
Il PEG_TX6* 435 =PEG R2D C N<6> 72 TPO500 OB CPU DC A4 M RVE BF52 TRE CPU DC BE52 BF52 s TP-P6
- PEG TX7* S =PEG R2D C N<7> 7 TP-P6 BF53 TRUE CPU DC BE53 BF53 s
i PEG TX8* 53 =PE( N<8> 72 far=n” CPU DC A51 A51
PEG_TX9* (22 =PEG R2D C N<9> 72 TPOS10 TP-P6 s _CPU DC A52 B52 IRUE A52 a IRUE. CPU DC C1 C2 5
PEG_TX10* [yT® & =PEG R2D C N<10> oo 2 s _CPU DC A53 B53 IRE 53 DAI SY_CHAI N_NCTF | | @ e CPUDCCL C2 s
PEG TX11* (RS =PE( D C N<11> 7 <3 TRE CPU DC B2 C3 s
PEG TX12* yR2 =PEG R2D C N<12> 72 s _CPU DC B2 C3 IRUE B2
PEG TX13* R4 =PEG R2D C N<13> 7 s _CPU DC A3 B3 TRE. 83 cs4 TRE. CPU DC B54 C54 s
PEG_TX14* (T4 =PEG R2D C N<i14> oL CPU DC D1
. - ” OB TPO501
PEG_TX15* Tt =PEG R2D C N<15> 72 s _CPU DC A52 B52 IRLE B52 P-P6
CPU DC A53 B53 853 | | DAl SY_CHAI N_NCTF 054 CPU DC D54
] s TRE SY_ | D Tpo511
PEG_TX0| 5 =PEG R2D C P<0> 72 s _CPU DC B54 C54 IRUE B54 TP-P6
PEG Tx1| Bs =PEG R2D C P<1> i - in r :
G = 7 TP0520 CPU Dai sy- Cha Strat egy
PEG TX2| 06 =PE P<2> 72 TP- PG CPU_DC BClL 8oL _
PEG Tx3| & —PEG R2D C P<3> o TPO530 CPU DC BC54 BCs4 Each corner of CPU has two testpoi ntf;.
PEG Tx4| —PEG R2D C P<d> 1 T(Eprps . _CPU DC BDL BEL e -~ Qher cor !ﬂer tes‘t signal s f:onrlect edin
PEG TX5| E2 =PE( D P<5> 72 da! sy-chai n fashion. ! Continuity should B
PEG Tx6| 26 —PEG R2D C P<6> o . _CPU DC BD54 BE54 R BDS4 exi st between both TP's on each corner.
PEG TX7| 2 =PEG R2D C P<7> 72 s _CPU DC BD1 BE1 IRUE BE1
PEG TX8| 34 > =PEG R2D C P<8> o 2 s _CPU DC BE2 BF2 IRUE BE2 RSVD132| ANsS NC
PEG Txo| 31 =PEG R2D C P<9> 7 s _CPU DC BE3 BF3 1RE BES RSVDL33L 875 NC
PEG_TX10|_T5 =PEG R2D C P<10> . s _CPU DC BE52 BF52 TRE. BES2 RSVDL34[ A0 o NG
PEG TX11| R =PEG R2D C P<11> 72 s _CPU DC BE53 BF53 IRUE BES3 RSVD135L( NC
PEG TX12| Rt =PEG R2D C P<12> . s _CPU DC BD54 BES4 IRE Beod RSVDL36| 225 NC
PEG TX13| R =PE( P<13> 72 s _CPU DC BE2 BF2 IRUE BF2 RSVDL37[ &7 NC
PEG TX14| T3 =PEG R2D C P<14> 72 s _CPU DC BE3 BF3 RE BF3 RSVDL38L 222 NC
PEG TX15| T2 > =PEG R2D C P<15> o 2 TPO521 a> CPU DC BF4 BF4 RSVD139| A%5 s NC
TP- PG
—
ISYNC MASTER=J16_DI NI 'SYNG DATE=0L/ 14/ 2014 7\
e
CPU DM / PEG FDI / RSVD
>z a N ez
051-0164
d} Appl e I nc. =
S 12. 4.0
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CPU VCORE Decoupl i ng
Intel recommendation: 4x 470uF 4nChm (3 CPU-side, 1 opposite), 20x 22uF 0805 (10 CPU-side, 10 opposite near edge, 4x 10uF 0603 (2 CPU-side, 2 opposite), 20x 1uF 0402 (under CPU)
Appl e | nplenmentation: 9x 210uF 6mChm 44x 10uF 0402, 4x 10uF 0402, 20x 1uF 0402
PLACEMENT_NOTE ( C1000- C1019) :
7086 _=PPVCC SO CPU -
Pl ace on bottom side of U0500
+ C1000 + C1001 + C1002 + C1003 + C1004 + C1005 + C1006 + C1007 + C1008 + C1009 + C1010 + Cl011 + Cl012 + C1013 + Cl014 + Cl1015 + Cl1016 + C1017 + C1018 + C1019
1UF —— 1UF ——1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF ——1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF 1UF
10% —— 10% —— 10% — 1o% — 10% — 10% — 10% —— 10% — 10% — 10% — 10% — 1o% —— 10% —— 10% — 10% — 10% — 10% — 10% — 1o% 10%
, 1oV , 10V , lov , lov , lov , lov , lov , 10V , 10V , lov , lov , lov , lov R , lov , 10V , lov , lov R , lov
X6S- CERM X6S- CERM X6S- CERM X6S- CERM X6S- CERM X6S- CERM X6S- CERM X6S- CERM X6S- CERM X6S- CERM X6S- CERM X6S- CERM X6S- CERM X6S- CERM X6S- CERM X6S- CERM X6S- CERM X6S- CERM X6S- CERM X6S- CERM
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 02 02 0402
PLACEMENT_NOTE (C1020- C1023): For noise floor nmitigation of DP (Cl070-C1075): JT_
Pl ace near U0500 on bottom side
+ C1020 + Cl021 C1022 + C1023 1 C1070 |t1C1071 1 C1072 1C1073 1 C1074 (1 C1075
10UF 10UF 10UF 10UF 1. 5PF 1. 5PF 1. 5PF 1. 5PF 1. 5PF 1. 5PF
20% T 20% T 20% 20% +/-0. 1PF +/-0. 1PF +/-0. 1PF +/-0. 1PF +/-0. 1PF +/-0. 1PF
av av av av 257 257 257 257 257 257
2 xes 2 xes 2 xes 2 xes 2 \Po- oG 2 \Po- oG 2 \Po- oG 2 \Po- oG 2 \po- oG 2 \Po- oG
0402 0402 0402 0402 201 201 201 201 201 201
PLACEMENT_NOTE ( C1024- C1045) : = =
Pl ace near inductors on bottom side. =
CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL
+ C1024 + C1025 + C1026 + C1027 + Cl028 + C1029 + C1030 + C1031 + C1032 + C1033 + C1034 + Cl035 + Cl036 + C1037 + C1038 + C1039 + C1040 + Cl041 + Cl042 + Cl043 + Clo44 + Cl045
10UF ——10UF —— 10UF —— 10UF ——10UF —— 10UF —L— 10uF ——10UF —L— 10uF —— 10UF —— 10UF ——10UF —— 10UF ——10UF —L— 10uF —— 10UF ——10UF —— 10UF —— 10UF —— 10UF ——10UF 10UF
20% — 20% —— 20% —T 20% —T 20% —T 20% —— 20% —T— 20% —— 20% —T 20% — 20% —T 20% —T— 20% —T— 20% —— 20% —T 20% —T 20% — 20% —T 20% —T— 20% —T— 20% —T 20%
R , v , av , av , av , av , av , v , v , av , av , av , av , av , av , AV , av , av , av , av , av , av
XS XS XS XS XS XS XS XS XS XS XS XS XS XS XS XS XS XS XS XS XS XS
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
PLACEMENT_NOTE ( C1046- C1067) :
Pl ace near inductors on bottom side. =
CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL
+ C1046 + C1047 + C1048 + C1049 + C1050 + Cl1051 + C1052 + C1053 + C1054 + C1055 + C1056 + C1057 + C1058 + C1059 + C1060 + Cl061 + C1062 + C1063 + C1064 + Cl065 + Cl066 + Cl1067
10UF —— 10UF —— 10UF —— 10UF ——10UF —— 10UF —L— 10uF ——10UF —L— 10uF —— 10UF —— 10UF —— 10UF —— 10UF ——10UF —L— 10uF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% — 20% —— 20% — 20% — 20% — 20% —— 20% —— 20% —— 20% — 20% — 20% — 20% — 20% —— 20% —— 20% — 20% — 20% — 20% — 20% —— 20% —— 20% — 20%
av av av av av av av av av av v av v v av av av av av av av av
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
BULK CAPS ON REGULATOR PAGE
CPU VDDQ Decoupl i ng
Intel recommendation: 2x 330uF, 8x 10uF 0603, 10x 1luF 0402
Appl e | npl enentation: 2x 330uF, 8x 10uF 0603, 10x 1uF 0402
PLACEMENT_NOTE ( C1080- C1089) :
70 s _=PP1V5R1V35 SO0 CPU -
Pl ace on bottom side of URBOO
+ C1080 + Cl1081 + C1082 + C1083 + Cl084 + Cl085 + Cl086 + C1087 + Cl088 + C1089
1UF ——1UF ——1uF —— 1UF ——1uF ——1uF ——1uF ——1uF ——1UF 1UF
10% —— 10% — 10% — 10% —— 10% —— 10% —— 10% — 1% —— 10% 10%
1oV 1oV 1oV 1oV 1oV 1oV 1oV 1oV 1oV 1oV
2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
PLACEMENT_NOTE ( C1090- C1097) : J,—
Pl ace near U0500 on bottom side
+ C1090 + Cl091 + C1092 + C1093 + Cl094 + Cl095 + Cl096 + Cl097
10UF —— 10UF —— 10UF 10UF
20% — 20% — — 20% 20%
K av av av
2 Xes- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM
0603 0603 0603 0603 0603
BULK CAPS ON REGULATOR PAGE |
CPU VCCI O Decoupl i ng
Intel recommendation: 2x 0.01uF 0402 (1 near CPU, 1 near SVID pull-ups)
Appl e | nplenmentation: 2x 0.0luF 0402 (second cap is on CPU VR page) ISYNC MASTER=J16 DI NI SYNC DATE=01/14/2013
e
6110865 PPVOCI O SO CPU CPU Decoupl i ng
T T RO
d} Appl e I nc 051- 0164
+ C1079 ° o
0. 01UF 12.4.0
i NOTI CE OF PROPRI ETARY PROPERTY:
7 xR ceRu THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSCR AGREES TO THE FOLLOW NG
= | TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 10 OF 123
- 11 NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH | T I N WHOLE OR PART
NOTE: Intel decoupling recommendations from Shark Bay Mbbile Platform Power Delivery Design Guide (doc #487822, Rev 0.8 dated January 2012), Section 5. IV ALL RI GHTS RESERVED 10 OF 86
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T_TABLE
M T SATA Port assignnents:
79 19 PCH _CLK32K RTCX1 8 |RTCXL U1100 SATA_RXNO[ B2 o, SATA HDD D2R N ame
79 19 PCH CLK32K RTCX2 B4 |RTCX2 LYNXPOI NT SATA_RXPO|_BE8 - SATA HDD D2R P am s 7
NEgGiE SATA TXNO| A SATA HDD RRD C N oD 5 78 PR Hee
- Ae o SATAHDD RRD C P
11 _PCH SRTCRST L - B9 SRTCRST* (1 OF 11) SATA_TXPO > oD 2 7
-
BC10
11 _PCH | NTRUDER L - || NTRUDER* SATA_RXNL NC
- o SATA_RXP1| BELO NC
11 _PCH | NTVRMVEN L - S0 1| NTVRVEN 1 SATA_TXNL[ A0 o N
AWLO
45 1011 _RTC RESET L & PQRTCRST SATATXPL—x NC
889
SATA_RXN2 % NC
SATA_RXP2
HDA BI T CLK R1110 33 1 2 HDA BIT CLK R 825 — NC
7 52 (OO} L wHABIT QKR - HDA_BCLK SATA TXNE| A S
PLACE_NEAR-UL100. B25: 3. 7WM SATA TxP2| AL
79 52 (oom}—HDA_SYNC R1111 33 1 2 7s HDA SYNC R - 22 IHDA_SYNC (1 PD-boot ) - X NC
PLAGE NEA-UL100. A22: 3. 5M SATA_RXNB|_ B2 o/
11 _PCH SPKR =252 [SPKR (1 PD-PLTRSTH) < SATA_RXP3| 212 o N
5 SATA_TXN3| 2R3 o N
HDA RST L R1112 33 1 2 HDA RST R L 24 JHDA RST* < TA_TXP3| AT13
" tAES N T ) - S 3 N
PLACE_NEAR-UI100. C24: 4. 5N
N \TA_RXN4/ PERNL| 8013 D_D2R N<0>
7 52 [TEy—HDA SDINO -2 |HDA SDIO (iFo) § | STARaw o, < =2 e
k22 SATA_RXP4/ PERP1, @=— SSD 2R P<0> 5 78
72 _TP_HDA SDI N1 - HDA_SDI 1 (irD) YT < SSD _
72 TP HDA SDIN2 - 2 |HDASDI2 (1) SATA_TXN4/ PETNL S50 F2D) N0 o 5 7 =PP1V5 SO PCH SATA .
- AWLS SSD_R2D P<0>
T Ip roA SDLNG ; 2 oA D13 (1ry SATA_TXP4/ PETP1| - oo 3 78
SATA_RXNS/ PERN2| 5% g SSD DPR Ne<1> Ve B0 N
7 52 (oo} HDA SDQUT R1113 33 A AN 2210 HDA SDOUT R & 2" |HDA_SDO (1 PD-boot) SATA RXP5/ PERP2| PE14 o4  SSD D2R P<1> ams R1130 -
5% i/20W M- 201 bl = - P 7.5K
PLACE_NEAR=UL100. A24: 3. 7NM SATA_TXNS/ PETN2| -y SSD R2D N<1> oo @ 7 19
ENi?) g 1/ 20W
_=PPVRTC G3 PCH 121570 - DP_TBT SEL -7 |DOREFTE 83 SATA_TXPS/ PETP2| A%15 g SSD ROD P<l> oD =
e rEyENET MEDIA SENSE g ©2 |HDA DOCK_RST*/ GPI OL3 o2
SATA | s Lo POH SATA ROOWP PLACE_NEAR=UL100. AYS: 2. 54mm
R1102* ‘R1103 XOP. T res
ri10olt |1 20K 20K 78 18 (TR PCH TCK - JTAG_TCK (1P SATALED: e - SATALED L o
330K RLIOL .80 e 7 10 (TEy—XDP_PCH TS - P PTAGTVE iy
5% M M Q1| AT DP_AUXI O EN
3/ 20w 5% ow 201, 5 201 . XDP PCH TDI L A2 |3TAG TDI (1ry © SATAOGP/ GPI v o= OO 11 18 29 30
20 So1 PCH SRTCRST L o - 2|  samepeeios @ SATARDRVR EN oo e
2 |2 o XDP_PCH TDO A8 |3 =
PCH_| NTRUDER L " 78 18 OO} = TAG_TDO - ATA | REF| B0
PCH | NTVRVEN L 1 & 1TP2s -
RTC RESET L 1110 45 T B2
NCx——TP22 TPOL =% NC
= 582
c1102 :| | c1103 NCx——TP20 TPB——xNC
1UF —— —— 1UF
10% —— 10%
Xy 2 2 2% OM T_TABLE
202 202 | 2835 o
7 33 E_CLK100M SSD N Y43 _|CLKOUT_PCI E_NO U1100 CLKOUT_PEG_A_N|_AB35
Yas LYNXPOI NT AB36
1 7 33 (OO} PCl E_CLK100M SSD P - CLKOUT_PCI E_PO VOB! LE CLKOUT_PEG A_P| %8¢ o Nc
= ECIP SSD CLKREQ L - AB1_IPCI ECLKRQO*/ GPI O73 FoBeA PEG A CLKRQ/ GPl O47| A6 & PCH PEGCLKRQA L GPI Q47 1
—== -5 (2 o 11) > A o=
77 35 PCl E_CLK100M ENET N AM4 ICLKOUT_PCl E_N1 CLKOUT_PEG B_N| *° s NG
77 as PCI E CLK100M ENET P A2 |CLKOUT_PCI E_P1 CLKOUT_PEG B_P| ¢ NC
a5 18 11 [Ty ENET CLKREQ L - A7 IPCI ECLKRQL*/ GPI OL8 PEG B _CLKRQ*/ GPl 066 % PCH PEGCLKI LGPl 066 1
77 22 qogm—PCLE CLKI0OM AP N o2 |aLKouT_Pal E_N2 CLKOUT_DM _N[ A9 g, DM CLKIOOM CPU N o o
7 %2 ¢oom—PCLE_CLK100M AP P &5 |aLkout_Pal E_P2 CLKOUT DM _P[ A0 o DM QLKIOOM CPU P o ¢
AP_CLKREQ L AF3 « *
52 10 1 [T CLKREQ - PCI ECLKRQR* / GPI 020/ SM CLKQUT DP N[ W90 o OPU CLKI3SM DPLLSS N o
AJI39
7 26 PCI E_CLK100M TBT N 2013 | KoUT_ POl E_NB CLKOUT_DP_P| i CPU CLKI3SM DPLLSS P m@ .
AD4AS
e POE CLKICOM TBT P CLKQUT_PCI E_P3 CLKOUT_DPNS_N| A3 o CPU CLK135M DPLLREF N o>
_DPNS_ ->
NOTE: SSC control is ganged on PCle 0-3 and 4-7 clocks. 11 _PCH CLKI L_GPl 25 T3 |PCI ECLKRQ@B*/ GPI Q25 CLKOUT_DPNS_P| AF36 - CPU CLK135M DPLLREF P oo ¢ 7
PEG attached (CPU) PCle devices nust use one set, Unused cl ock terminations for FCI M Mbde
whi |l e PCH attached PCle devices use the other set. NCx—222 |CLKQUT_PCl E_N4 CLKI N_DM _ N|_AY24 - PCl E _CLK100M PCHN R1196 10K LAANZ -
If 2 or less devices are attached to PEG the NCx—2228 |CLKOUT_PCI E_P4 " CLKI N_DM _p| Ave4 - PCl E_CLK100M PCHP R1195 10K IAAAZ o% ueow W 20t
5% 1/ 20w MF 201
CLKOQUT_PEG out puts can be used for those devices. V3 * é
20 11 [Ty IBI_CLKREQ L - PCI ECLKRQ4* / GPI 026 CLKI N_GND_N] A4 POH CLKI N GNDN R1171 10K i 2
AE44 3 CLKI N_GND_P| AT24 PCH _CLKI N_GNDP. R1170 10K LAANZ S%  Uzow W 201 |
NCx—2E44_ |CLKOUT_PCI E_NS - 5% 120w W 201
A4z
NCX CLKOUT_PCI E_P5 CLKIN_DOT96_N| "5 g PCH CLK96M DOTN R1192 10K 1 App2
1 PCH CLKROB L GPI O44 A2 |pCl ECLKRGE* / GPI 044 CLKIN_DOT96_P| ©3 g  PCH CLKO6M DOTP R1191 10K 1 AAN2 S%  eow M 201
(1| PU- RSVRST#) - - ol 5% 1/ 20W [ 201
1240 |CLKOUT. BEG PCH CLK100M SATAN R1194 10K 1 2
N e gEoHE EJF\: gE: E’Ssﬁlﬁ’p s & hGt G KiooM saTAP RI193 10k VYV mmow o
NCX——— — — — L = NV 5% 1/ 20W W 201
PE KREQ L AE4 -
1 PEG ALKREQ - PC BCLKRQE" / GPI 045 REFCLK14I N_F%5___ g PCH CLK14P3M REFCLK RI197 10K izpn 2
~ 5%  1/20W M 201
Avaa D17
NC¢ CLKOUT_PCl E_N7 CLKI N_33MHZL OOPBACK| @ PCH CLK33M PCIIN am e L mi7
NCx—2222 |cLKQUT_PCI E_P7 = 117
A3 YSCLK _CLK25M SB R YSCLK CLK25M SB
1+ _PCH CLKRQ7 L GPI 046 - |PCECLKROT*/ GPI 046 KTAL2S_| N7 g —te SYSALK QLIS S LA\ A SISO QLIS S e
(1 PU- RSMRST#) XTAL25_OUT| =22 s NC 1.5V -> 1.1V § - _—
=PP3V3 SUS PCH GPI O R1173 V05"
=PP3V3 SO PCH GPI O e (1 PD- PWROK) CLKOUTFLEXO/ GPI 064 %0 g TP PCH GPIC64 CLKOUTFLEX0 7 1K
12 14 28 70 NCx—2#3_|CLKOUT_| TPXDP_N (1 PD- PUROK) CLKOUTFLEXL/ GPI 085 T35 g TP PCH GPIO6S CLKOUTFLEXLI 7 v Zéfv
R1177 4.7K 1 ) PCH SPKR . NCx—22_|CLKOUT_| TPXDP_P (1PD-PWROG  CLKOUTFLEX2/ GPI 066 =°° gy TP PCH CGPI 066 CLKQUTFLEX2 7~ 201,
N A = (PoPwRog  CLKOUTFLEX3/ GPI 067|722 TP_PCH GPI 057 CLKQUTFLEX3 7
RL176 10K 3 AAA2 DP_TBT SEL 11 41 58 =PP1V5 SO PCH CLK
R1178 4. 7K 1 2 5% 1/ 20W M 201 PCH_SATALED L — 19 70
NN oW ot e | CLK_I REFL‘.J
R1134 10K LAAAZ DP_AUXI O EN 11 18 29 30 79 19 LP K33M R D44 |CLKOUT_33MHZO (1 PD- PWROK)
5% 1/ 20w MF 201 E44 AD39
R1133 10K 4 2 SATARDRVR _EN 118 79 19 LPC CLK33M LPCPLUS R CLKOUT_33MHZ1 (1 PD-PUROK) TP19
N w01 1P PO OLK33M OUT2 52 | oLKoUT 3302 P18 Moes X NC
R1143 10K 1aAp 2 SSD CLKREQ L 1 3 T Ip PO _aLKkaam ouT3 Fa1 -~ o ) Ne R1190 =PP1V5_SO PCH VCCVRM BI AS
R1142 10K N , 5%  1/20W W 201 ENET CLKREO L e s 72 TP PO CLKSSMOQUTS g |CLKOUT_33MHZ3 (I PD PWRX) 75K =! V5 17
NN o 201 79 19 PCH CLK33M PCl OUT A0 |CLKOUT_33MHZA (1 PD PUROK) DI FFCLK_BI ASREF&M
R1169 10K 1 AAA2 AP _CLKREQ L 11 18 32
% - 1%
R1144 10K 3 Ann'2 % 20w W 201 poy OLKRQB L GPI Q@5 n PLACENSAREOLI00. A2 A 4 20w Ismc VASTER=J16_KENNY SYNC DATE=01/ 21/ 2013
R1145 10K LAAAZ S% MW W 201 1T G KREQ L 11 28 o
RI147 10K s anp'2 o0 V200 W % pon LKRS L GPIOt4 n PCH RTC/ HDA/ JTAG SATA/ CLK
R1114 10K EAAAA S% oW M 201 pEG LKREQ L " Bz e ez
R1115 10K 1 o % MEOW W 201 poy gL KRQZ_L_GPLO46 1-0164
NN A0 u Appl e Inc. 051 016
RI146 10K 1zan 2 PCH_PEGCLKROA LGPl 047 n ° ; 12.4.0
R1148 10K 3 p S% MW MW 201 poy PEGCLKROB LGPl G656 —
N w01 " NOTI CE OF PROPRI ETARY PROPERTY:
R1179 10K LAAA2 ENET MEDI A SENSE 11 35 80 THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
e T PR R L
L Connect to ENET_MEDI A SENSE via alias if HDA = 3.3V. | TO A NTAI N TH S DOCUVENT 1N OONEI DENCE 11 OF 123
Connect to ENET_MEDI A SENSE via 12K R if HDA = 1.5V. 11 NOT TO REPRODUCE OR OOPY | T
If HDA = SO, nust also ensure that signal cannot be high in S3. 111 NOT TO REVEAL OR PUBLISH IT I N WHOLE CR PART
IV ALL RI GHTS RESERVED 11 OF 86
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OM T_TABLE
s DM _N2S N<O> A2 DM _RXNO LYUI\I%(égONT FDI_RXNO[ A5 o
s y—DOM N2S Nel> g A0 DV RXNL NOBI LE FDI _RXNL[ 235 o o
s DM_N2S N<2> “27 DM _RXN2 o FDI _RXPO[ 236
s DM NoS Ne3> 222 |om _RxNS (4 F 11) - s NG
FDI _RXPL[ AL36 o\
s DM N2S P<0> AY22 IDM _RXPO
775 N2S P<1> AP20_IDM _RXP1
75 DM _N2S P<2> ARLTIDV RXP2
775 DM _N2S P<3> A0 oM RXP3 P16 A% o NC
o - RS AvE L G
7 s Om—DM_S2N N<0> . 2L v TXND TP15[ AE 0 G
s DM _S2N N<1> BE20 |DiVI _TXNL TP1O[ A o NC
s DM __S2N N<2> 517 o _TXAe X
775 (OT—DM_S2N N<3> BE18 o TXNG
7 DM __S2N P<0> B821 DM _TXPO Zlp FDI 7CSYNC&‘L@ 578
s DM __S2N P<l> B0 IpM _TXP1 v FDI _INT| A4 g FDI INT oo 5 7
_ 778 DM _S2N P<2> BB17 IDM _TXP2 _
70 13 12 _=PP1V5_S0O_PCH_RCOMP s (omDM_S2N P<3> ¢ 818 oV TXP3 =PP1V5_S0_PCH RCOMP 12 13 70
R1200" BE16 DM _I REF FDI _| REF| AT45 R1210°
7.5K 7.5K =PPVRTC G3 PCH
% NCY-27_[TP12 TPL7LA¥2 o e 5K 1115 70
11200 e Mroms X 11200
TP7 TP1
201, NC S——xnC 2, |*Ri21s
PLACE_NEAR=UL100. AR44: 12. 7nm
PLACE NEAR=LA100. AYAT: 12, 77m [ w17 |om Roow FOI_RoOVP| ARe4 20 PCH FDI_RCOWP 330K
- - 1/ 20W
M
5201
R6 <
PCH SUSACK L - SUSACK* 1Py DSVWRIVENL_ S - PCH DSWRNVEN
=
A «
o4 10 [TRH—PM SYSRST L - SYS_RESET o DPWROK| 13 g PM RSMRST PCH L amie e e
69 45 18 PM PCH SYS PWRCK AD7_ISYS_PWROK E E £+ ke PCl E WAKE L
L EEE— — = Mz 32 3
R1286" PM PCH PVWROK F10 (1PD- DeepS) hal 'R1209
6 6 2 20 18 [T - PVROK z g CLKRUN' N g PM CLKRUN L 12 a0 a5 40 10K
5% <D 5%
PM PCH APWROK ABT_| APWROK
o B S g S sussTAT/GPICBIl Y g LPCPWROWL s i
2 @OT—PM VEM PVRGD * s 2
e (co) (SILLSUO%KJ%%I)OGZ Y6 - PM CLK32K SUSCLK R oo s
PM RSVRST PCH L I2_|RSVRST*
—PP3V3 SUS PCH GPI O oo 0 2 RSVRST SLP_S5*/ GPI %3‘”_‘%@ 12 32 44 68
70 14 13 11 = === =————————Q
RN L e
PCH_SUSWA| - SUSWARN" / SUSPVRNACK/ GPI 080 ¢ 1 o] o5 - PSP AL s o
1 PM TN L S BTN¢
RlZl%i o418 12 PUR ] SLP.S3*™ . PMSIPS3L [T 12 21 36 44 45 69 6
| 81 E6_|ACPRESENT/ GPI 081
g » o ey & & SPALS g TREMSPAL
w7
201, ORy—PCHCPIOT2 .y K7 IBATLOW/ GPIO72 SLP_SUS* F1 PM SLP SUS L B
PCH R L - R PVBYNCHLAS g PM SYNC oD ¢ e
w2210 ITP21 g
NC: SLP_LAN* K2 - TP _PCH SLP LAN L
TP _PCH SLP WAN L - % |SLP_W.AN*/ GPI O29
OM T_TABLE
NCx——2 |VGA_BLUE uU1100
w4 |\eA GREEN LYNXPOI NT
NCX— MBI LE
NCx———VGA_RED Feeca
(5 F 11) DDPBCTRIGLK ™ g TP DPIGB DOC OK n
M3 |\yGA DDC_CLK B_CTRLDATA_R3° TP DP |G B DDC DATA
VGA DAC Di sabl ed per SB NCX—-"— Vi* *SLATA R hand "
NCx——VGA_DDC_ DDPC_CTRLCLK ®5 g TP DP IG C DDC GLK 7
DG v1.0 (Table 12-18). - g C CTRLDATAl R TP DP |G C DDC DATA .
NC)———VGA_HSYNC (1 PD- PLTRST#) =
NCx—22 [VGA_VSYNC DDPD_CTRLCLK MO g TP DP IG D DDC CLK n
DDPD_CTRLDATAL "° g g TP DP |G D DDC DATA "
wo |pac | REF ; (1 PD- PLTRST#)
mv@u RTN d DDPB_AUXN_HS TP DP |G B AUXCHN .
= J— g DDPC_AUXN_K43 TP _DP | Al n
DDP! a2 TP _DP I G D AUXCHN
NCx—"2°_|EDP_BKLTCTL D AN — g2 50 AN 7
3 TP DP I G B AUXCHP
NC K36 |EDP_BKLTEN % DOPB_AUNA) Kas i
X DDPC_AUXP| @ [P DP | G C AUXCHP n
NCx—=8_|EDP_VDDEN DDPD_AUXPL 222 gy TP DP IGD AXCHP 7
70 26 14 12 11 _=PP3V3 SO PCH GPI O B
R1260 10K 1 2 PCl_INTA L e 20 |pi Roar DDPB_HP! - TP DP 1 G B HPD "
A A A v - DDPC_ HPOL K%® g TP DP IG C HPD 71
R1261 10K LAAAZ PCl_INTB L - 2°q|PI RB* - bal
=PP3V3 S5 PCH GPIO 7 R1262 10K AN % UZW W 200 by | NTC L Al DDPD_HPDL™° g TP DP IG D HPD 7
- RQC*
=PP3V3_S0_PCH GPI O 1112 14 28 70 RI263 10K 1 \AnV2 5% 1/20W M 201 oo \rp L - "dP R
5%  1/20W M 201 i Pl -« GPl cpl_&7 N L 12 a7
ENET_LOW PWR PCH A2 |GPI 050 Pl RQF*/ GPI a3 _F17. AUD | P_PERI PHERAL DET 12 s8
R1226 10K 1 2 PCH GPl Q31 20 A= afp———— T T G Y 11
NN 5w o ’2 20 12 AUD | PHS SW TCH EN PCH 513 |opy 052 PIRQG/ GPION| 15 g  TBT PWR REQ L am e =
R1239 3. 0K LAAAZ S - PM _PWRBTN L 12 18 a4 a2 12 qoom}—BT PMR RST L - C12 IGPl 64 % Pl RQH*/ GPI 5| M5 @ AD I2C INT L (TR 22 5°
R1240 10K 1 2 PCH GPI 072
A T = TP_PCH STRP BBSL 0 |op o51 (ro PMELI g TP PO PME L
R1291 10K Py ’\/\/\lﬁ PM CLKRUN L 12 44 a5 a6 TP _PCH STRP ESI A0 1GPI 063
S% vzow W 201
PCH STRP_TOPBLK SWP L A6 x Y11 PLT RESET L
R1216 10K __1apA 2 ENET_LOW PVR PCH 1220 o [M—POH STRP TOPBLK SW L g "0 (GPIOBS | |\ e PLTRST*|5 - S| oo =0
R1217 100K LAAN 2 S MEW M 201 AUD | PHS SW TCH EN PCH 12 20
R1218 10K . o 5% U20W M 201 BT pyR RST L
NN o = e
R1230 10K 1 2 SDCONN_OC L
NW —s—mow o1 e
NO STUFF Redundant to pull-up on audi o page
R1214 100K LAANZ AUD | P_PERI PHERAL DET 12 58
R1231 10K IAAAZ 5% oW M 201 1pT pWR REQ L 12 26
5% 1/ 20W M 201
NO STUFF Redundant to pull-up on audi o page SYNG VASTERSI 16, KENNY
R1233 10K 1 2 AUD | 2C INT L I'P!!EH'FE—
NN ——Tmw ot e
RI225 1K izpp 2 am s s PCH DM / FDI / PM GFX/ PCl
S% vzow W 201
R1224 100K > 1 PM SLP S3 L 12 21 36 44 45 68 69 PCl E WAKE L p— =TBT WAKE L am =
R1221 100K zml e W W 20 pygip sl 12 40 68 —PASERT - d} Appl e Inc.
Y L AL YT EEE o
2 1 PM SLP SUS L
NN o i NOTI CE OF PROPRI ETARY PROPERTY:
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OM T_TABLE USB Port Assignnents:
u1100 r usB2NO| B37 USB EXTA 0 N 42 80
LYNI\g(BPICEENT uss2pol o7 USB EXTA O P o Ext A (LS/FS/HS)
Feae USB2NIL| 250 gy USB EXTC 1 N B 2 0
(9 OF 11) usB2P1| S8 USB EXTC 1 P - o Ext C (LS/FS/HS)
NCx-2Y2L_[PERNL_USB3RN3 UsB2N2| 46 o NG
NCx23L_IPERP1_USB3RP3 usB2P2l S6 o \c
NCx-22_[PETNL_USB3TNS UsB2N3[ 434 e
NCx—22 [PETP1_USB3TP3 usB2P3L 22y N
usB2NaL 538 o\ D
NCxZ2L_IPERN2_USB3RNA usB2pPal =2 o NC
ARS! IPERP2_USB3RP4
NCX—— _USB3 USB2NS|_ 2Ly N
BDS3 IPETN2_USB3TN4 use2Psl Sty N
BB33
NC3x-223_PETP2_USB3TP4 a1
UsB2Ne| Ly NC
usB2pPsl 3L s NC
—PCLE AP D2R N A3 |pERNG
77 32 - X9
) 7 52 [y PCLE AP D2R P o Av33 |beRp3 USB2N7L =25« NC
Ai rPort - usB2p7| H29 NC
P EAPRRDCN e, 5% PETNS
USB2N8[ %2 USB EXTB 8 N 42 80
PCE AP RRD C P BC34 gy =0 =215 5 & Ay
7 % @om - PETP3 Useops| =2 USE EXTE & P e Ext B (LS/FS/HS)
B2N9| A0 USB EXTD 9 N
77 s E>—POLE ENET D2R N -T2 IPERV ﬁszsg_“—m USE EXTD 9 P a2 Ext D (LS/FS/HS)
ENET 77 35 [y—PALE ENET D2R P -2 PERPA e e — =10 S -
B29
7 qQ-POEENET RRDCN o ©9 pE7ng USB?NlD?o-oﬁECA'VEx—S@ 28 60 CAVERA
77 25 qoom}—POLE ENET R2D C P -0 [PETP2 USB2P10 — CAVE] Ca> 55 w0
USBZNIL| A% gy USBBIN e ar
28
r 7o E>—POETBL PR NO> g AW lERns USB2P11L Z° gy USBBTP ~~~~~~~~~~~ eaeyazeo
77 2 [y PG E TBT D2R P<0> - |pERPS USB2NL2 Z: NC
71 2 qom}—POLE TBT R2D C N<O> -7 e u USB2P12 % NC
71 2 (ogm}—POLE TBT R2D C P<0> o 8837 |oerpg | @ usBzN13] P4 e
bl s| 3 (e X
& USB2P1 NC
— USB3 Port Assignnents:
D—PCLE TBT D2R Nel- Av38_|oERNG :
Z : PCIE TBT D2R P<1> f AVES |DERPG USB3RN1[ AR26 USB3 EXTA RX F N 42 80
=
[ il USB3RP1 6 USB3 EXTA RX F P 22 80 C
77 26 ¢oom}—POLE TBT R2D C N<l> =50 PETNG USB3TNL| BE24 USB3 EXTA TX N 42 50 Ext A (S9)
. 7 20 (ooT}—PCLE_TBT_R2D C P<1> ¢ BE38 |pETPg USB3TPL| Bo23 SB3_EXTA_TX_P oo 2
USB3RN2| Aves B3_EXTB E_N 42 80
77 20 ry—PCGLE TBT D2R N<2> -0 PERNY USB3RP2| A28 USB3 EXTB RX F P 42 80
71 2 [rgy—PCLE TBT D2R P<2> - " |PERPT USB3TNZ|_P25 USB3 EXTB TX N - o Ext B (SS)
BC24
71 20 (OO—PCOLE TBT R2D C Ne2> PR Y2 USB3TP2 - USB3 EXTB TX P oD 2
77 20 (0T} PCIE TBT R2D C P<2> - BXAO |pETP7 USB3RNS|_Av29 USB3 EXTC RX F N 43 80
USB3RP5|_Av20 USB3 EXTC RX F P 43 80
USB3TNE| BE28 USB3 EXTC TX N Ext C (S9)
1+ 26 [rmy—POLE TBT D2R N<3> PRRITY = UseaTPo| 525 g Uses BXTCTX P =200
77 26 ((Ny—POLE TBT D2R P<3> -0 IPERPS S5l 220 g USB3 EXTC TXP  gyry as w0
AR29
et = oo P e —
B3RP 43 80
PCIE TBT R2D C P<3> 6041
L 77 26 - PETPS UsB3TNG| 8527 P —— e Ext D (SS)
USB3TP6|_BE28 . USB3 EXTD TX P o =
USBRBI AS* [y/24 so PCH USB RBI AS
USBRBI As|_ K26 PLACE_NEAR=UL100. K24: 11. 4mm
'R1370
TP24L ™3 NC 22.6
TP23L 2 s NC 150w
70 12 _=PP1V5_SO_PCH RCOMP 2201
QoCo*/ GPI 069|723 - USB EXTA OC L am e e
oc1*/ GPl 040 2 - USB EXTC OC L am e o
BE30_|pCy E | REF oc2r/ GPl a1 2 & PCH GPlOA1 1318 =
'R1300 | PE— o
) oc3*/ GPI 042 - PGl oo == e B
o NCX——2 {TP11 oAt/ GPIOIB % o, USBEXTB CCL am e o0 e
NGx 2 [TP6 ocs*/ cpl ool T2 @ USBEXTD CC L 13 18 43
201 o m— <™
2% b ace NEAR=ULLOO. BD29: 12. 7mnm 0o6*/ GPI o102 &= PCH GPI 010 1518
oal oD
77 PCH PCI E RCOVP 829 Ipcl E_RCOWP ocr+/ GPl o4l M @« SDCONN STATE CHANGE e R
OM T_TABLE
79 46 41y LPC AD<0> R1340 33 1zap 2 79 LPC AD R<0> " (LADD (i U1100 SVBALERT*/ GPI 011 g  PCH SVBALERT L s
79 46 aag@ry—LPC AD<1> R1341 33 LAANAZ S% 20w W 201 LPC AD R<1> c20 |LAD1 (1ry LYNXPOl NT o B PoH
0 = G- S 7 M RV e~ ——ar ] VA T B et e
LPC AD<3> R1343 33 1 o S%  M2ow W 201 LPC AD R< T s L2l gy SD a7 81
70 45 49T AN Ao C 3> S LAD3 (1Py (3 OF 11) g
LPC FRAME L R1344 33 1 LPC FI R L B21 " . N8
7 46 14 T} AN Ao EPC FRAME - LFRANE g SMLOALERT*/ GPI 080 @ PCH SMLOALERT L s
72 TP _LPC DRECD L ZIYLDRQ*  (1ey g 2 sM.ocLK| *® - SM.PCHO CK o _—
TBT _PWR EN PCH @0 * 5] R P DATA
20 13 <O} - LDROLY/ Gl 023 SMLODATA| SM._PCH 0 a7 o1
LPC SERI ALLL i <D
=PP3V3 SUS PCH GPI O 1112 14 70 e SERIRQ SML1ALERT*/ PCHHOT* / GPI O74|_® @ PCH SMUIALERT L .
K6
=PP3V3 S3RS4 PCH GPI O 0 SML1CLK/ GPI 068 2 - SML_PCH 1 CLK am
=PP3V3_S0_PCH 19 70 SML1DATA/ GPI O75, Sy SV _PCH 1 DATA &
SPI_CLK R A1 ISPl _CLK
79 46 -4 1] P -
R1350 10K 1 2 LPC SER RO b ek
N 5w ot 13 a0 40 7 4 qomSPL_CSO R L w7 lspl csor (iew x (puiry  OL KA gy TPCINKOK
R1351 10K 1 2 TBT PVWR EN PCH 3 e
NW T T i 20 NCx_ATdsPl_cst* (imy S (PuIPD)  CLDATALA o g TP CLINKDATA
RI360 10K _inap 2 st LXIA OC L 13 18 42 10 . = CL_RST* |7 TP CLINK RESET L
R1361 10K 1aapn2 *° VEOW W 290 yse EXTC OC L 13 18 43 NCx2ZogsPl_cs2* ary .
5% 1/ 20w MF 201
%ggg 18& AAAS 5%  1/20W M 201 PCH GP1 041 13 18 70 45T SPI_MOSI R P— Al ISPl _MoSE (1ep) 71| Bats SYNC MASTER=J16 KENNY SYNC DATE=01/21/ 2013 A
NN —s—rmow— 701 s e 04 SPI_M SO w8 [sp M so e NC I'P!EH'FE—
R1320 10K i AAN2 USB EXTB OC L 15 18 42 D @=p——— 57 (P Moo X NC PCH PCI - E/ USB
R1321 10K 5%  1/20W M 201 A4 TP4| BE43
AN 158 BXID C L 12 10 a2 NCx—221sPI 12 iy oo arep euzas
5%  1/20W W 201 Tpa|_Bes
RISET___10K__: AN LSl 2 w2 o le | 051-0164
R1369 10K YNNG 5% 1/20W M 201 ooy STATE CHANGE 8 NCx—22|SPI _1 3B 1Py TD_I REF| PCH TD | REF App e nc. o
5%  1/20W W 201 ®
R1L 12.4.0
AT NOTI CE OF PROPRI ETARY PROPERTY:
Frow B ETRTLAL TR L N © Tre
R1353 10K LAAAZ T - PCH SMBALERT L 13 M THE POSESSOR AGREES TO THE FOLLOW NG
R1354 10K o AN\ SMLOALERT_L 13 220 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 13 OF 123
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OM T_TABLE
AT8 * u1100
20 [rEy—TBT_C1 O PLUG EVENT | SQL - BVBUSY*/ GPI QD LY NT
1 _FWPME L -2 [TACHL/ GPI OL MBI LE =PP1V05 SO PCH V_PROC 10 151770
14 _DPMUX_UC | RQ - ITACH GPI OB (6 OF 11) NO STUFF
- .
SMC RUNTIME SCI_L S5 ITACH3/ GPI O7 RL457
e 3 1K
51 4 10 [Ty—S - 5%
o7 18 ¢oom}—HDD PWR _EN - Y1 IGPI OB (1 PU- RSVRSTH) 1w
02
wo EN &2 |LAN_PHY_PWR_CTRL/ GPI 012 ?
3 14 0T} *> Tp14| AN PCH A20GATE e
14 _MEM VDD SEL 1V5 L "2 |ePiols NO STUFF D
A2 | pECI A PCH_PECI R1470 43 1 2 CPU PECI 6 44 45 76
16 1 [T PCH GPI 016 - SATAACR! GPI L6 (eo - NN 2w <
46 14(@y—LPCPLUS GPI O - = ITACHO/ GPI 017 g RONY®  gu POHRONL "
JTAG TBT TNMS PCH - B84 |scLock/ GPl ce2
20 14 (OOT} =l s P AVZ . PCH PROCPVWRGD R1440 0 1 W\/z oD ¢ 10 76
26 1(@ry—TBT GORSX BIDIR PO ¢ Yo X! g g e YEw
o1 44 14 [TR)—SMC WAKE SOl _L - R IGPI Q27 (1 PU- DeepsSx) THRMIRI P+ |y @ PMTHRMIRIP L R R1456 390 LAAAZ 5%»:’M J'ﬂvwm P_L ams s 7
w2
oL
2 (ooT}—LSOQLATE CPU MEM L - Pl 28 PLTRST _PROCH [ CPU RESET L oo ¢ e
TBT_SWRESET L AN |Gpl 34 o
28 (T} - E vsg Mo
10 3 (oT}—GPY_GOOD "L oPI 085/ M *
AT3 ,
15 10 m—PCH GPI 86 - ST 86 -
P T At [saT, | 87 P
20 15 1 qE—ITAG 1 SP TCK - SATAL S B ot
20 14 [ER>—ITAG | SP_TDO T |SLOAD GPI CB8 a3
7028 14 12 11 =PP3V3 SO PCH GRIO 20 14 (oT}JTAG I SP TDI o [SDATACUTO/ GPI CBO i)
61
™
R1475" 'R1474 14 _FWPWR EN PCH - SDATAQUT1/ GPl (48 B2
10K 10K AK3 B44
PCH GPI SAT, | o4
23 $ow o D 109 - ATOSSE! 989, -
20, L 79 a6 @y SPI ROM USE M.B -2 |GPI 0BT BAL
% (T} PCH CAM EXT BOOT R L 13322\ 2 RI461 ,, PCH CAM EXT BOOT L a6 ITACHA/ GPI 068 s
57, g Vv .
% (OOT}—PCH CAM RESET R e AN 2 14 PCH CAM RESET - TACHS/ GPI 069 vss| e
ELACE-NEARLA100 G Toad PCH_GPI O70 -2 ITACHS/ GPI 070 el C
e (! PU- Boot ?) BD4S
PCH GPI O71 - M5 _ITACH7/ GPI O71 BE2
e (! PU- Boot ?)
BE3
BE41 o1
pes €1
C45 VSS E45
A5 AL
PCH_CAM EXT_BOOT_L
1a_POALCAM | _—
1+ PCH_CAM RESET
‘R1423
1K
5%
1/ 20w
M
2201
=PP3V3 SUS PCH GPI O 112 13 70 e
=PP3V3 SO PCH GPI O 1112 14 28 70
R1485 10K LAAAZ FW PME L 14
R1411 20K EAANA S% oW M 201 ppMyx UC I RQ 14
R1496 10K LAAN 2 S%  Meow W 201 SMC RUNTIME SCI L 14 a4 81
R1494 10K LAANZ S Meow M 200wy EN 14 36
R1489 10K LAAN 2 S%  Meow W 20! MEM VDD SEL 1V5 L 14
R1495 10K iaapn2 *° V5% W " pod Riole 1418
R1490 100K LAANZ S%  leow W 2% | PCPLUS GPI O 14 a5
R1412 10K EAANA S% oW M 201 j7AG TBT TMS PCH 14 20
R1492 10K IAAN2 S% MW M 201 1T gopsx BIDIR 14 26
R1491 10K 1 AAN2 S% oW M 201 gve WAKE SOl L 14 44 61 SRS/ A
RI498 106y VAN VW e oy oot cas e | SrTSTE= = —
R1413 10K 2 g % UEOW M 201 GTAG ISP TCK 14 18 20 CH GP| NCTF
R1486 10K 1mz S% oW M 201 57AG ISP TDO 14 20 P 1o M ST
q g em e iz
R1499 10K LAAN 2 5% Eow M 201 57AG ISP TDI 14 20 051- 0164
R1484 10K 1 o S% 20w W 29! FWPWR EN PCH 14 App| e | nc.
R1497 10K 1W\/2 S%  Meow W 29! pcH @GPl 19 14 18 ® -
NN w1 12.4.0
NOTI CE OF PROPRI ETARY PROPERTY:
R1450 10K 1 2 PCH A20GATE 14 THELINECRISTL ON OONTALNED LEREI N | S THE
R14 10K /\/\/\/ 5% 1/ 20W M 201 PCH RCI N L THE POSESSOR AGREES TO THE FOLLOW NG
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Current data from LPT EDS (doc #486708, Rev 1.0).

M

M N_|
C1550 | Y*"

SYNC DATE=01/21/2013

OM T_TABLE
u1100
LYNXPOI NT
MOBI LE
FCBGA
70 17 _=PP1VO5 SO0 PCH VCC (7 OF 11)
VCC: 1.312 A Max, 130rmA Idle Y26 VCCADAC1_5| P45 CKPLUS_WAI VE=Pwr Ter n2Gnd
24 g vss| P VGA DAC Di sabl ed per SB
AA26 DG v1.0 (Table 12-18).
AD20 VCCADACBG3_3| M1 CKPLUS_WAI VE=Pwr Ter m2Gnd
AD22
o = =PP1V5_S0_PCH VCCVRM FDI 17
o6 VOCVRM_B244 VCCVRM  183mA Max, 68mA Idle
e a =PP1V05 SO0 _PCH VCCI O FDI w70
~es | | vee [rs AN34 VCCl O 3629mA Max, 264mA Idle
vcal C{ AN3S
AE20
AE22 =PP3V3 SO PCH VCC3 3 HVCVOS 17 70
AE24 é R0 VCC3_3: 133mA Max, 3mA Idle
= g vees_3( [ ez
AGL8
A0 Y12
Acz2 DOPSUSL| Y12y NC
P =PP; PCH_\/( B: 0
R1550 AI30 VCCSUS3_3: 261mA Max, 6mA Idle
PLACE_NEAR=RI550. 1: 2. 54mm 5. 11 PLACE_NEAR=UL100. UL4: 2. 54nm VOCSUS373( AI32
PPVOUT S5 PCH DCPSUSBYP I AAN 2 PPVOUT S5 PCH DCPSUSBYP R U4 IDCPSUSBYP
NEGCW DTH-0. 5 1 1% M NNEGCW DTH-0. 5 1 Power ed in DeepSx
NeesT osv o2 ™ 120w VOLTAGEST. 08V ™ P 'E'EJ % susa( 2228 NC
DCP: 28
201 g X NC
=PP1V05 SO PCH VCO O 17 70
VCCl O AK20 [ Voo o 3620mm vax, 264ma 1die
=PP1 PCH_VCCVRM_USB: 17
AK26 VCCVRM  183mA Max, 68mA Idle
VeovRM( | azs T
=PP1V5 SO PCH VCCVRM PCI E 1
z VCOVRM_BE22 [ voovrm 183mA max, 68ma 1die
o
70 17 15 _=PP1V05 SOM PCH VCCASW o vea O AKLe
us
VCCASW 670mA Max, 34mA Idle = —PP1VE SO PCH VOCVRM SATA .
o < VOCVRM AL [ voovrm 183mA Max, 68mA 1die
h
2 b a2
e veal
vo ||,
V22 AMLE
V24 E AM2O
vi8 Ave2
20 % veal AP22
Y22 > AR22
AnL8 AT22
OM T_TABLE
u1100
LYNXPO NT
MOBI LE
FCBGA
70 17 _=PP3V3 SUS PCH VCCSUS USB (8 oF 11) =PP3V3 SUS PCH VCCSUS GPI O w70
VCCSUS3_3: 261mA Max, 6mA Idle Re4 R20 VCCSUS3_3: 261mA Max, 6mA Idle
res voesus3_3( [ rez
res | | VCCSUS3_3
26 VCCDSVB_3| A6 =PP3V3 S5 PCH VCCDSW P
(6] 15 m Max, 1m Idle BYPASS=U1100. AA14: 6. 35
Ve DCP: AnLe PPVOUT SO _PCH DCPSST m
Hp——pVss g SST TN LI T OITEG. 3
> M N_NECK_W DTH=0. 2 mm
TAGE-T. 05V
70 17 _=PP1V05 S0 PCH VCCUSBPLL W5 _|[\VCOUSBPLL 6 AE14 VOLTAGE=1. 05 1 C1580
22mA Max, 27mA Idle vccsfa[ o =PRAVS_S0_PCH VCC3 3 GPIO v ?23“1UF
70 17 _=PP3V3 SO PCH VO3 3 USB w24 lvocs_3 [ras 1 [ vocs s 133mA vax, ama 1die 2
VCC3_3: 133mA Max, 3mA Idle 0201
70 17 _=PP1V05 SO _PCH VCCI O USB2 w0 @ Vool o _Ues =PP1V05 SO PCH VCCI O GPI O ” 1
VCCl O 3629mA Max, 264mA Idle V28 VCCl O 3629mA Max, 264mA Idle -
vao | | veal O
Y30
g \VOCSUSHDA| A28 =PP3V3RIV5_SO_PCH VOCSUSHDA 0
vas 10mA Max, 1rmA Idle
NCx—25_|DCPSus2
vocsus3_ 3| ke =PP3V3 SUS PCH VCCSUS RTC 17 70
Ve : 261 , Idl __=PPVRTC G3 PCH
. _=PP1V5 SO PCH VOCVRM CLK 734 |\/oovRM o y 4w CCSUS3_3: 261mA Max, 6mA e 1112 70
Vppl\F/a(\)As ;3;2_"\/3&: BO?EAFI die a5 |voe E 6UA Max (3.0V, room tenperature)
v P14 C1533 ¢ C1532 ¢ t C1531
?2?mA Max, ??mA Idle ocPrTc( [ P PPVOUT SO POH DCPRTC BYPASS=UL100. P14: 6. 35mm 0. 1F —— 01UF == ——1F
70 17 _=PP1V05 SO PCH VOCOLK SSC ¥32_|VoocLK TN LUNE W DTFED. 2 7 2% 20% 0%
: | UpEE gy 2 m o @l e
VCCCLK: 306mA Max, 89rmA Idle - 1 C1590 402 402 402
o =LR3VE S0 v K33 0. 1UF BYPASS=U1100. A6: 6. 35nm
VCCCLK3_3: 55mA Max, 11mA Idle 20 > 12 =PP1V05 SO PCH V_PROC 1O 1417 70 S avPAsSL 100, ALYPASS-ULLOS. AS: 6. Somm
& vePRaC I o [ e | 4mA Max, 2mA Idle cao1 =
L26
o | | VOCCLK3_3 L
w2 3 [ VCCSP| | AP12 =PP3V3 SUS PCH VCC SPI 17 70
Va2 s 22mA Max, 1mA Idle
g NOTE: Pin nanme is VCC but really is 3.3V
70 17 _=PP1V05 SO _PCH VOCCLK CLK135 AD34 P18 =PP3V3 SO PCH VCC FUSE w7
VCCCLK: 306mA Max, 89nmA Idle VOC( P20 ??mA Max, ??mA Idle ISYNC VASTER=J16 _KENNY
AA30
32 L7 =PP1V05_SOM PCH VOCASW 1507 70 PCH Power
vctAS\A[ VCCASW 670mA Max, 34mA Idle >y
70 17 _=PP1V05_S0_PCH VCCCLK_CLK100 AD35 Ri8 =PP1V05_SOM PCH VOCASW 15 17 70 d} App| e | nc
CCCL VCCAS) 7 , 34mA 1 dl :
70 17 _=PP1V05_SO_PCH VCOCLK_SSCL100 Ao | | VEOALK W 670mA Max, 34mA 1 di e ®
VCCCLK:  306nA Max, 89mA Idle A2 NOT PROPRI ETARY PROPERTY:
ADS6 Z v s =EPLVE_S0_PCH v RV THEM ¥ THE |Ir\S0EQMg|:m CONTAI NED HEREI N | S THE .
RTY. APPLE | NC.
z VOOV 189 Nax. e8| dl o ol e
A0 E A0 =PP3V3 S0 PCH VOCS 3 THRM 7 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
A2 F vocs_3([wez | VCC3_3: 133mA Max, 3mA Idle |1 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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SYNC DATE=01/21/2013

PCH Gr ounds

OM T_TABLE
AL34 UL1100 K39
AL38 LYNXPOI NT [
AL8 MoBI LE L44
AML4 Fosea M7
(10 OF 11)
AMR4 VSS M2
AVES N2
AM2E N35
AMBO N39
B2 o
VLG o2
ANG6 Poa
N0 26
A2 28
e P30
P13 P32
=) iz
P31 Ria
P43 16
AR2 R2
AKL6 a4
AT10 R38
ATIS Rad
vss|
w17 | | vss B
AT20 Ta3
AT26 o
AT29 e
AT36 u28
AT38 B4
D42 uss
VI3 U2
22 U
24 via
AvaL Vie
a3 V26
6825 Va3
AVA0 Ve
Ve Wt
Ave Y14
Fa3 yie
AYIO vou
AviS V28
Av20 =
Y26 Va6
Av29 a0
AYT Y8
11
615
OM T_TABLE
AALG uU1100 B19
AR20 LYNXPO NT 523
pves MOBI LE o
FCBGA
aaad (11 OF 11) =1
il vss 2
AB12 B39
= 7
838 8A40
= 6011
a2 5015
= 5019
ADL4 AV36
Ao16 AT43
Ao18 6031
AD30 095
=2 039
A0 607
=3 25
=) A7
=0 15
= 20
= 29
AF8 Vvss VsS| F33
AGLo =
A o
AGR6 (e
AG28 G38
= a4
16 =
18 1o
20 s
22 7
24 102
34 o4
AJI38 H26
AJ6 H31
AJ8 H36
AKL4 4o
) ra
ka3 10
AKas s
A2 20
A 29
BC22 K33
6642 =

d} Appl e I nc.
®
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6 5

4

PCH VCCDSWB_3 BYPASS
(PCH 3.3V DSW PWR)
70 15 _=PP3V3 S5 PCH VCCDSW

BYPASS=U1100. A16: 6. 35

PCH VCCSPI BYPASS
(PCH 3.3V SPI PWR)
70 15 _=PP3V3 SUS PCH VCC SPI

BYPASS=U1100. AD12: 6. 35

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND PWR)
70 15 _=PP3V3 SUS PCH VCCSUS GPI O

BYPASS=U1100. R20: 6. 35mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND USB PWR)
70 15 _=PP3V3 SUS PCH VCCSUS USB

v
X5R- CERM
0201
BYPASS=U1100. R26: 6. 351 -
PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND RTC PWR)
70 15 _=PP3V3 SUS PCH VCCSUS RTC
1 C1708
1. OUF
20%,
2 55%
0201-1
BYPASS=U1100. K8: 6. 35nm =
PCH VCCSUSHDA BYPASS
(PCH 3.3V/ 1.5V HDA PWR)
70 15 _=PP3V3RIV5_SO_PCH VOCSUSHDA
1C1710
0. 1UF
169%
, 1oV
X5R- CERM

BYPASS=U1100. A26: 6. 35

Current data from LPT EDS (doc #486708, Rev 1.0).

PCH VOCCLK3_3 BYPASS
(PCH 3.3V CLK PWR)
70 15 _=PP3V3 SO PCH VCCCLK3 3

1C1720 1Cl721 1C1722 1C1723
1UF 1UF —— 1UF —— 1UF
0% — 20% — 20% —— 20%
2 i 2 i 2 % o
0201 0201 0201 0201
BYPASS=U1100, L2616 35mm
BYPASSZUL100. L29: 6. 35mm
BYPASS=U1100. M29: 6. 35mm —
BYPASS=U1100. U32: 6. 35mm =
PCH VOC3_3 BYPASS
(PCH 3.3V HVCMOS PVR)
7015 _=PP3V3 SO PCH VCC3 3 HVOMOS
1C1726
0. 1UF
10
L, 1ov
SR CERM
0201
BYPASS=U1100. R30: 6. 351
PCH VOC3_3 BYPASS
(PCH 3.3V GPI O LPC PVR)
7015 _=PP3V3 SO PCH VOC3 3 GPI O
1C1728
0. 01UF
10%
5 1oV
7R CERM
0201
BYPASS=UL100. AEL4: 6. 35
PCH VOC3_3 BYPASS
(PCH 3.3V USB2 PR
7015 _=PP3V3 SO PCH VCC3 3 USB
1 C1730
0. 1UF
10%
o lov
X5R: CERM
0201
BYPASS=U1100. L24: 6. 35,
PCH VOC3_3 BYPASS
(PCH 3.3V THERVAL PVR)
7015 _=PP3V3 SO PCH VCC3 3 THRM
1C1732
0. 1UF
10
o lov
X5R: CERM
0201
BYPASS=U1100. AK30: 6. 35
PCH VCC BYPASS
(PCH 3.3V FUSE PWR)
7015 _=PP3V3 SO PCH VCC FUSE
1Cl1734
1. OUF
20%
6.3V
SR
0201-1
BYPASS=U1100. P18: 6. 35
PCH VOCVRM BYPASS
(PCH 1.5V VCCVRM PWR)
70 _=PP1V5 SO PCH VOCVRM
183mA Max, 68mA Idle
11 _=PP1V5 SO PCH VCCVRM Bl AS —
15 _=PP1V5 SO PCH VCCVRM FDI — <
15 _=PP1V5 SO PCH VCCVRM USB3 — <
15 _=PP1V5 SO PCH VCCVRM PCl E =
15 _=PP1V5 SO PCH VCCVRM SATA — <
15 _=PP1V5 SO PCH VOCVRM CLK —
15 _=PP1V5_S0_PCH VCCVRM THRM —
1 C1740
—— 10UF
S 187
X5R- CERI
0402-1
BYPASS=U1100. AF34: 12, 7L

70 15

70 15

70 15

70 15

70 15

70 15

PCH VCCASW BYPASS

(PCH 1.05V ME CORE PWR)
=PP1V05_ SOM PCH VCCASW
670mA Max, 34rmA Idle

=
FQ
o~
cu
TN

1
oy
onws
v
.

PLACE_NEAR=U1100. V20: 2. 54rm
PLACE_NEAR=U1100. V20: 2. 54rm
PLACE_NEAR=U1100. V20: 2. 54rm

i EDS!
VCC BYPASS Not docunented in EDS!

(PCH 1. 05V CORE PWR)
=PP1V05_SO_PCH VCC

C1755 |t |1 Cl756
10UF —— —— 1. OUF
20% —T— 20%
ToV [\
XS5R- CERM |2 2 X5R
0402-1 0201-1

el
—/— 1. OUF
== 260 j—
2 S’ 2
0201-1

BYPASS=UL100. AGLS: 12. 7mm
BYPASSEUL 100, AA24: 6. 35mm
BYPASS=UL100. AD20: 6. 35mm
BNPASSEUL100
PCH VCCI O BYPASS
(PCH 1. 05V PCl e/ DM / SATA/ USB3 PWR)

=PP1V05_ S0 PCH VCCl O

AE18: 6. 35mm =

a
~
Tioo

o
RF7S
ST,

Fo

2
-

BYPASS=U1100. AK18: 12. 7nm
BYPASS=U1100. AK18: 6. 35mm
BYPASS=!

PCH VCCUSBPLL BYPASS
(PCH 1.05V USB2 PLL PWR)
=PP1V05 SO PCH VOCUSBPLL

BYPASS=U1100. U35: 6. 35mm

JiCl??Z
1. OUF

PCH VCCl O BYPASS
(PCH 1. 05V FDI PWR)
=PP1V05_S0 PCH VCCI O FDI

~

xo

]
w
<

BYPASS=U1100. AN34: 6. 35

PCH VCCl O BYPASS
(PCH 1. 05V USB2 PWR)
=PP1V05 SO0 PCH VCCI O USB2

BYPASS=U1100. U30: 6. 35mm

PCH V_PRCC_| O BYPASS
(PCH 1.05V CPU I/ F PWR)

=PP1V05 SO0 PCH V PRCC | O

70 15 14

nm
AK20: 6. 35mm
P

BYPASS=U1100. AJ12: 6

BYPASS=U1100. AJ12: 12. 7
B

m
YPASS=U1100. AJ12: 6. 35mm

PCH VCCCLK BYPASS
(PCH 1. 05V SSC100 PWR)
70 15 _=PP1V05 SO PCH VOOCLK SSCL100

BYPASS=U1100. AE30: 6. 35nm -
BYPASS=U1100. AG30: 6. 35mm E

PCH VCCCLK BYPASS
(PCH 1. 05V DI FFCLK PWR)
70 15 _=PP1V05 S0 PCH VOCCLK CLK100

1C1776 LC1777
1.0UF ——1 0UF

&3 &3
2 X5R 2 X5R
0201-1 0201-1

BYPASS=U1100. AD35: 6. 35

PCH VCCCLK BYPASS
(PCH 1. 05V DI FFCLK135 PWR)
70 15 _=PP1V05 S0 PCH VCCCLK CLK135

BYPASS=U1100. AD34: 6. 35

L1790
4. 7UH 170MA- 0. 3210HM

PCH VCCCLK BYPASS
(PCH 1. 05V SSC PWR)
70 15 _=PP1V05 SO PCH VOOCLK SSC

Tz
1. OUF

BYPASS=U1100. AA30: 6. 35

CRI Tl CAL
OM T_TABLE PCH CLK VCC BYPASS

(PCH 1. 05V CLK PLL PWR)

70 _=PP1V05 SO0 PCH VCC CLK R1790 PP1V0O5 SO _PCH VCC CLK F 15
228 Max, 27mA 1 die AA,Z__PPLVO5 SO PCH VCC QLK R LYY Y e, [MNREWEIES 3 M.

V¥ yﬁ;&%}vw: Eiig T 0603 VOLTAGE=T. 05V
M- LF NO STUFF
202 C1790 |t 1C1l791

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON %ga/lf': p— gu.%OUF

ToV 6.3V
11350022 1 RES, FF, 0 OHM (0200HM MAX) , 2A, 0603 L1790 ?ﬁg—zﬂgﬂM z z 38611

BYPASS=U1100. AP45: 12. 7

nm
BYPASS=U1100. AP45: 6. 35

SYNC DATE=01/21/2013

PCH DECOUPLI NG
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1

CPU M cr o2- XDP

: PPVCCI O SO_CPU =
Extra BPM Test points sra0ees 70 15 _=PP1VO5 SO XDP
CRI Tl CAL NOTE: This is not the standard XDP pi nout. XDP
7o o E—XDP BPM L<2> I TP1802 XDP_CONN Use with 921-0133 Adapter Flex to 75 1 s XDP_CPU TDO RI820 51 _:znp s
oo XDP BPM L<3> TP- P& TP1803 70 18 _=PP1VO5 SO XDP J1800 support chipset debug. PLACE_NEAR=J1800. 51: 5MV op 5%  1/20W M 201
D i) DF40RC- 60DP- 0. 4V
TP-P6 M ST-SM XDP_CPU TCK R1823 51 1
e ¢ prgy_X0P BN L <t> bl 830" e AN A
7 o [rEy—XDP_BPM L<5> ’EE?)S 150 62 O o1 aop
o 171805 115w 15 5 XDP_CPU TRST L RI824 51 :zpp 2
7 5 [T XDP_BPM L<6> ™ TP1806 ;‘Dzz 4 B 5%  1/20W  MF 201
T-ro ol . . -4
XDP_BPM L<7> TDI and TMS are terninated in CPU. =
" R TP1807 N = G YT P B O P e e ) e @
- s O N Al il 00 Py OBSEN C1 > Yan KU
k| 7
O O
78 6 (TR CPU CFG<0> OBSDATA_AQ Py 95 o042 Py OBSDATA_C0 CPU CFG<8> am e
78 6 (TR)—CPY CFG<1> COBSDATA_A1 Py 16 04— OBSDATA_C1 CPU CFG<9> Yan LR
1 E
O O
70 5 Ty CPU_CFG<2> CBSDATA A2 =—10 01 omp CBSDATA_C2 CPU_CFG<10> ame
70 o [TRy—CPU_CEG<3> COBSDATA A3 —— 10 01 o= COBSDATA C3 CPU CFG<11> ame
T o 9
O O
76 5 [T XDP_BPM L<0> OBSEN B0 P 22 00 21 Gt OBSEN DO CPU _CFG<19> am e
76 6 (TR XDP_BPM L<1> OBSEN B1 P 24 o X! 23 P OBSEN D1 CPU_CFG<18> Yan i
T 2 25
O O
78 5 (T gu CFG<4> CBSDATA_BO Py 29 5 0 CBSDATA DO CPU CFG<12> ame 2
7 5 (T U CFG<5> CBSDATA_B1 Py 39 6 0 e CBSDATA_D1 CPU CFG<13> M 727
i a2 a1
O O
xOP 7 6 [T CPU CFG<6> OBSDATA_B2 Py 06 042 o OBSDATA 2 CPU CFG<14> Yan i LRCRE
s CPU PVRGD R1800 1K 1 N 7 6 (TR CPU CFG<7> OBSDATA_B3 Py 390 05 e OBSDATA D3 CPU CFG<15> ame
o R W\ ) D D i
XDP XDP_CPU_PWRGD PVRGDY HOOKQ 49 39 HOOK
44 18 12 PM PWRBTN L R1802 [¢] 1 2 XDP_CPU PWRBTN L HOOK1 f 42 oo 41 - :IES i;/ H(X‘Jt‘: NC NC |
an AN Ao oot —e NC NCper Intel DPDG
WE: SB DPDG says HOOKL is BP_PWRGD RST# VCC_CBS_AB ole VeC_CBS_CD xoP
R1804 XDP s on—CPU PR DEBUG HOOK2 - 45 o - RESET#/ HOOKE XDP_CPURST_L R1805 1K LAAAZ—CPU RESET L am s 7
o0 45 12 (OOT}—PM PCH SYS PVROK 220 1AAN2 oo —T——70T XDP_VR READY HOOK3 - L Dl ETS DRR#/ HOOKT XDP_DBRESET L OO 10 1 S wzow Wz
30 o2 NOTE: XDP_DBRESET| L pul | ed-up to 3.3V on PCH Support Page
47 18 =SMBUS XDP_ SDA SDA P 54 51 &= IDO XDP_CPU _TDO 6 18 78
= - 00 - am .
47 10 [Ty =SMBUS XDP SCL sa - 001" - TRSTn XOP_CPU TRST L oD CPU- PCH JTAG Chai n Support
TCKL NC. 56_0 o 55 - Dl XDP_CPU TDI oD s 7 . i
o XDP CPU TCK. Txa - % 5 006 57 by W XDP_CPU TNG o 1678 To link CPU and PCH JTAG pull ICT_JTAG EN to 5V (nust be in S0)
< 45 ol® e XDP_PRE — TP1845 ¢
~
MT XDP S| GNALS XDP | XDP XDP XDP XDP Q1840 . | €T ITAG EN " . Q1846
PCH S| GNALS T L) R1831'| c1804 :| 1800 : 6 /N 65 1 C1801 | C1806 DMSLOSVK: 7 T o ] MSLo6Vi- 7
1UF —— L1UF —— ——o. — o. ) )
42 1 USB EXTA COC L R1890 gpoRr 1 2 XDP_DAO_USB EXTA OC L ) 1.2 0 UK — 0. 1% Y oot I R g g
RLAGS AN Zrere—rre—soe—m o e v v oy ; Y
41 USB EXTC OC L SHORT 1 2 —Toe—s XDP DAL USB EXTC OC L 1 02, e oy 998- 2516 o cERm 76 18 o _XDP_CPU TNB =) N ) XDP_CPU PCH TS o] T3Te  xop poi s 1118 78
3 [T PCH GPl 41 R1894 SHORT 1 /\/\/\/2 XDP DA2 PCH GPl 41 1 PLACE_NEAR=J1800. 57: 5. 08nm  © < < ©  PLACE_NEAR=J1850. 57: 6mm
1 PCH GPI 012 R1895 ghorr 1,\/\/\/2§ x e XDP_DA3 PCH GPI 042 o + J_ = TP1840
s USB EXTB OC L RI880 gporr 1 2 e XDP_DBO_USB EXTB OC L L QL840 o TP-P6 o Q1846
NN\~ oo —woe—7o e = DMVNSLOBVK- 7 DMNSLOBVK- 7
4 1 USB _EXTD OC L RI881 gorT 1 2 i XDP_DB1_USB EXTD OC L o XDP_CPU_PRESENT L sar- 563 O Y SOT- 563
15 [y PO GPLOL0 RI896  sHORT 1 AN 20 o o XDP_DB2_PCH GPI 010 16 g E
97 15 o SDCONN STATE criance RI897 sport 1 A A 2 e XDP_DB3 SDCONN_STATE CHANGE L 16 76 18 5 _XDP_CPU TCK S[R3 [» XDP_CPU_PCH TCK o] T3Te  xop pon T 1116 78
30 20 11 DP AUXI O EN SHORT 1 2 0. XDP DOO DP AUXCH | SOL L 18 PLACE_NEAR=J1800. 58: 5. 08mm © - - ©  PLACE_NEAR=J1850. 58: 5. 08nm
11 [Ty SATARDRVR EN %g;z SHORT 1,\/\/\/2§ x x :Zz XDP_DC1 SATARDRVR EN 1 842 TP1841
1 | SHORT 1 2 XDP_DC2_PCH GPI CB6 10 DVNB22L FB4 - e - SVN32D2L FB4
20 1 [Ty JTAG | SP TCK R1875 ghort 1 p"NE NAE e 402 XDP_DC3 JTAG | SP_TCK 1o DNio0s-3 T © Bruovar 3
14 (o} PCH GPLOL6 %g;g SHORT 1 2& x x il XDP_DDO_PCH_GPI O16 s — x S -
o
1 o PCH_GPI 049 SHORT 1 2 XDP_DD1_PCH GPl 049 18 XDP_CPU_TDO ) N B (%) XDP_CPU TDO PCH TDI ol T3To _ xop pcd 1o
s 11 ENET_CLKREQ L R1882 1 pNOE NNE NOw 402 XDP_DD2_ENET CLKREQ L 0 PCH M cr o2- XDP =PP3V3 S5 XDP 18 70 T oTACE NEAREIT800. 5T 5 0BT @ = - A e e e, ™
w1 (Oom— AP CLKREQ L Nees SHORT 1 2& ﬁ ﬁ :Z XDP_DD3 AP CLKREOQ L B
o7 14 HDD PWR EN SHORT 1 2 XDP_FCO_HDD PVWR EN 18 CRITI CAL
@ e RIBB7 _sroar i Aanzle o ™ ™ or o oy God . XOP_CoN R1842 RI840  R1845'
NORE—NORE—NORE 70 1M 1M 1K
J1850 5% 5% %
DF4OR%'- grl)g;’- 0.4V NOTE: This is not the standard XDP pi nout. 1/ 20w 1/ 20w nrzgw
Use with 921-0133 Adapter Flex to 201 Sor 201
62 () 61 support chi pset debug.
N\
] 1
0 O NOSTUFF
OBSFN_AOQ NC. 10 0 o= COBSEN_CD XDP_FCO HDD PWR EN 18 R1§92
OBSFN_AL NC. 0 0 e OBSEN CI XDP_FC1_GPU_GOOD 1 1 SPP3V3 S5 XDP 1A 2 PP3V3 S5 XDP R
E 7 QLT 3V
O O S8 M N_LINE_W DTH=0. 2MV
1s _XDP DA USB EXTA OC L CRSDATA_AQ T Db CR CRSDATA_(n XDP_DCO_DP_AUXCH 1SQL L " Mjgg‘é" M, NREGCW DTH=0: 151
XDP_ DAL USB EXT L 12 P are C
PCH XDP Si gnal |sol ation Notes: 1 LS| € CC CBSDATA_A1 +— ool o= CBSDATA_Cl XDP_DC1_SATARDRVR EN 16
O O
*Qutput’ non-XDP signals require pulls. 18 XDP_DA2 PCH GPI 41 CBSDATA A2 - 190 0+ CBSDATA_C2 XDP DC2 PCH GPI 086 18 XDP XDP XDP
: , i i XDP.
Qut put’ PCH XDP signals require pulls. 18 DA3 PCH GPl 42 OBSDATA_A3 - 80 0 OBSDATA_C3 XDP_DC3 JTAG | SP_TCK 18 'R1860 'R1861 'R1862
29 5 o 210 210 210
R187x and R189x shoul d be placed where OBSFN_BO NCx—2 0 042w e OBSFN_DO § /50w /50w /50w
signal path needs to split between route OBSFN_B1 NC: 20 o= NC OBSFN_D1 23/10:1 23/10:1 23/10:1
f P 1 h - XDP 24 25
Tom CH to. J 8;0 and paF vt‘o non 00 78 18 11_XDP_PCH TDO ® 1850, 51: 2. 5amm L1100, Vi89: 4mm UL100. WO: 3. Smm
signal destination (to minimze stub). 18 _XDP_DBO USB EXTB OC L OBSDATA_BQ - 29 o X! 27 P OBSDATA_DO XDP_DDO_PCH GPI O16 18 78 18 11_XDP_PCH TDI
18 _XDP_DB1 USB EXTD OC L OBSDATA_B1 ey 39 00 29 Py OBSDATA D1 XDP_DD1 PCH GPI &49 18 78 18 11_XDP_PCH TMS
e 32 e - XDP_PCH TCK
00 78 18 11
15 _XDP_DB2 PCH GPI 010 COBSDATA B2 - L DA LN CRSDATA D2 XDP_DD2_ENET CLKREQ L 18
1g _XDP_DB3 SDCONN STATE CHANGE L OBSDATA B3 - 39 35 ot OBSDATA_D3 XDP_DD3 AP _CLKREQ L
= - O O G = e xoP XDP XDP XDP
Yop aq a7 23850, 51: 51m 100, Wa0: 20
o 12 [Ty PM RSWRST PCH L R1884 1K 1 PLACE_NEAR-31850. 40: 2. S4mm XDP_PCH S5_PVRGD PURGIY HOOKO T D 7 | TPCLK/ HOOK4 "R18E7 REBRE | 'RIEEY 'R1866
B VRS Ty - O O NC XOP 100 100 51
XDP_PCH_PWRBTN L HOOK1 - 42 41 | TPCLK#/ HOOKS 5% 100 5%
XOP [Py *—— 10 O~ NC R1870 1K 1 2 PM POH PWROK ey sz 20 50 o0 50w % w Trow 2750w
44 10 12 (OT}—PM PWRBTN L 0 __ILAANR - OBS_, 0 O VeC_oBsS_CD 5% 1/ 20W W 201 e M
PLACE_NEAR=US000. 33 2. 54mm 5%  1/20W M 0201 HooK2 NC 45 o - RESET#/ HOOKG XDP_PM PCH PWROK 2 2201 220t 2
3 NG 2Z Dl P DBR#/ HOOKZ XDP_DBRESET L 618 10
100K - oD
30 o2 NOTE: XDP_DBRESET_L pul | ed-up to 3.3V on PCH Support Page =
47 18 =SMBUS XDP SDA SDA Py 16 o2 - IDO XDP_PCH TDO Vany FERCR
47 10 [Ty=SMBUS XOP SCL sa '=' UG ol2 TRSTH TP XOP PCH TRST L ISYNC MASTER=J 16 _KENNY SYNC_DATE=03/ 18/ 2013
TCK1 NC 56_0 o 55 — IDL XDP_PCH TDI 11 18 78
75 15 11 (T} XOP_PCH TCK Tcko -— 100" .y [V—— @E e CPU & PCH XDP
L > XDP_PRESENT# 027V B ez
o O O o ijl e I nc. 051- 0164
C1880 * 1 Cl1881 o
0. 1UF —— & O d —L—0.1uF S 12.4.0
B T, i NOTI CE OF PROPRI ETARY PROPERTY:
oy 998- 2516 proad THE_| NEORMATI ON_CONTA! 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 18 O: 123
£ |1 NOT TO REPRODUCE CR OOPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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1

Greend k 25MHz Power

Et hernet XTAL Power
SB XTAL Power
TBT XTAL Power

System 25MHz O ock GCener at or

VDD nust be powered if any VDDIOis.

ENET > SO > TBT, so ENET is used here.
20 _=PP3V3 ENET SYSCLK

70 _=PPVDDI O ENET CLK

70 11 _=PP1V5 S0 PCH CLK
70 _=PPVDDI O TBT CLK

Coi n-Cel | Hol der

PPVBATT_G3_RTC

RTC Power

3

=PP3V3 G3H RTC D

Sour ces

D1900
BAT54DW X- G
SOT- 363
] PP3V3 G3 RTC
4o g s L[N DTHEO. e

R1902
1K

PPVBATT G3 RTC R

N_NECK_W DTH=0. 2Mvi
VOLTAGE=3. 3V

N LLE WEND 6 1 SN LLIE W DTLae
M N_NECK_W DTH=0. 2 nm 5% M N_NECK_W DTH=0. 2 nm
VOLTAGE=3. 3V 1/ 16W VOLTAGE=3. 3V
e
1 J1900
BB10201- C1403- 7H
2 SM
51150054 TP1900
1. 97X2. 02MW NSP
= SMT- PAD
41:| oM T
TP1902
1. 4- SQ NSP
SM PAD
45 1 RIC RESET L

£ Janr

PCH RTC Cryst al

=
D
=

NCx—{NC  NGZ_ NC

TP1901
1. 97X2_ 02MM NSP
lsMT-PAD

Pl ace TP1901- TP1903

TP1903
1. 4- SQ NSP
SM PAD

,_—{1 amMT

PLACE_NEAR=Y1910. 4: 2MW

R1910 C1910
0
7 11 [Ty—PCH CLK32K _RTCX2 1 2 70 PCH CLK32K RTCX2 R 4 1 I 2
R1911% %;J/E\g CRI TI CAL 5o
< G CeRM
1o - 32 768KY1129L—':!_F9: o
1718w : e B2 c1911
M- LF
4025 T 12PF
7 11 ¢oom—PCH CLK32K RTCXL . 12

Cl ock series term nation

0402
PLACE_NEAR=Y1910. 1: 2MWM

R1955
7 1 [rEy—LPC CLK33M SMC R PLACE NEAR-UI100: 10041 1 300 2 LPC CLK33M SMC o 70
176w
MosT R1956
7 11 y—LPC CLK33M LPCPLUS R PLACE NEAREUL100: 10041 33 LPC CLK33M LPCPLUS oo 4 70
10w
R1959 Mos"
7 11 [ry—PCH CLK33M PCIl QUT PLACE NEAREUL100: 131 1 4 300 5 PCH CLK33M PCI I N o 1 7
5%
R139358 il
402
79 10 _SYSCLK _CLK25M ENET R 1 2 © SYSCLK _CLK25M ENET o = 7
PLACE_NEAR=ULO00. 4: 10MM " 504
116w

MF- LF
402

C1924 * C1922 * C1920 * + C1902 ~f ofmf~
0. 1UF —— 0. 1UF —— 0. 1UF —— —— 1UF @ O
T T T 8% o o
ceru 2 ceru 2 ceru 2 2 % % %
a0z a0z 202 405
555
C1905 SLG3NB146V
12PF
1]]2 4o SYSCLK CLK25M X2
5°!n 5 SYSCLK CLK25M SB 179
08 o = CRITICAL Bl 4 g SYSOLK OLKISMENET R 5579
0402 N Y1905 LV 8 > SYSCLK _CLK25M TBT o 26 70
25. 000MHZ- 20PPM 12PF- 85C 16w
C1906 @32k smesm o'
12PF 2 THRY
1]]2 794 SYSCLK CLK25M X1 . -
Isu,ln NOTE: 30 PPM crystal required F‘|
— 50V
C0G- CERM
0402

on bottom side

‘R1995
4. 7K
5%
XDP 1/ 16W
e
R1996 |,
1 6 [T XDP_DBRESET L 1 0 2 g PM SYSRST L oD 12 44
5% oM T
o )
LA R1997
%
iow
P

PCH Reset

70 13 _=PP3V3 S0 PCH

Butt on

5 402

SI LK_PART=SYS RESET

PCH ME Di sable Strap

PCH uses HDA SDO as a power-up strap.
If high, ME is disabled. This allows for full
SMC controls strap enable to allow in-field control

If

70 20 =PP3V3 S5 PCH

low, ME functions nornally.
re-flashing of SPI ROM

of strap setting.

2
s SPI_DESCRI PTOR OVERRI DE L 4SO\ RFE BE5
(amog I = NTRQS%ZL
[Rg Ql
)
PLACE_NEAR=R1113. 2: 15MM
SPI_DESCRI PTOR OVERRIDE R 3301 R1921 SDOUT R__gemy 11 70
5% 1/ 16W M- LF 402

ISYNC MASTER=J16 _KENNY

SYNC DATE=01/21/2013

Chi pset Support

d} Appl e I nc.
®

051-0164

NOTI CE OF PROPRI ETARY PROPERTY:
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R2060

2

10K

1

TBT Cl O PLUG EVENT

5% 1/ 20W

MF 201

20 26

Pl at f or m Reset

Connecti ons

2 [ AUD | PHS SW TCH EN PCH

69 39 20 18 12

69 39 20 18 12

™
,,% TBT _PWR EN PCH
™

a6 a4 12

TBT_PWR_EN goes high for JTAG Programmi ng
26 20 [T TBT PWR EN

18 14 JTAG | SP_TCK

26 20 (TR TBT_Cl O PLUG EVENT

R2081
33
PLT RESET L 1 DEBUG RESET L
2 D eeeTaE N oo
Unbuf f er ed W
R2055
33
1 2 SMC_LRESET L
59 MAKE_BASE=TRUE @ e
1/]5DW
VE- LF
402
R2094
33
1 2 PCA9557D RESET L o 2 22
176w
05
R2095
1,38, SSD_RESET L o =
16w
Buf f er ed “os”
70 _=PP3V3 SO RSTBUF
CRI TI CAL
MC74VHC1G08 EXT_GPU. YES
1 S SOT23-5- R2090
33
4 PLT RST BUE 1 2 TP _GPU RESET L 7
) U2080/ N oD
1 1/ 16W
3 R2080 MosE
C2080 * 100K
1 B
-1k § ow R2091
a2 5 402" 1 2 BT PLT RST L
402 S MAKE BASESTRUE _7BT RESET L o =
VE- LF
402
= R2088
A8, AP_RESET L oo 5
16w
VE- LF
402
R2092
- - 33
GPlO ditch Prevention A2 A o >
176w
VE-LF
70 20 19 =PP3V3_S5_PCH 402
R2093
C2040 * 1 33 2 BT RESET MASK L oo 22
0. 1UF 5%
9% 116w
2 NE-LF
CEWWQ;%T 402
CRI TI CAL
5 TC7SZOSFEAPE
2 - SOT665 =
u2040 S AU LPHS S TCH EN oD ¢ JTAG GPIO Isolation due to glitch in and out of slee
PM PCH PWROK 1|y 9 P
3 NOTE: TCK from PCH is Push-Pull CMOS
NOTE: TMS/ TDI from PCH is Open Drain —PP3V3 TBT PCH GPI O 0
NOTE: TDO from CR is Push-Pull OVOS
= CRI Tl CAL
Q060 'R2063
DMNSLO6VK- 7 « 10K
SOT- 563 [V) 1/ 20W
70 20 10 _=PP3V3 S5 PCH 3 , %01
9 1 [T—JTAG TBT TS PCH AR [ JTAG TBT TNVS oD =
s =
CRITICAL |s C2050 .
Vi ?égnwr CRI Tl CAL
U2050 Y Q060 'R2061
SOT833 402 10K
08 DVNSLO6VK- 7 - 10
ENET_LOW PWR PCH a1 T oyl ENET_LOW PWR o = o sor. 563 v} $eow
PM _PCH PWROK vy g z , %01
s 3 TBT PWR EN
A2 3 Y; oD 20 26 o )
LPC PVWRDWN L sl g N 1 —JTAG 1SP TDI MTKT < JTAG TBT TDI oD 2©
G\D
4 CRI TI CAL .
Q062 R2062
DMWN32D2L B4 . 13“K
SYM \D/SERV; O 5//FZDW
= Tl o , o1
70 20 10 _=PP3V3 S5 _PCH 1 (OT}ITAG | SP TDO a[ R [ JTAG TBT TDO am =
© ~
CRITICAL s 1 C2013
v == %
U2000 2 Yem ceRM ISYNC MASTER=J16_KENNY SYNC DATE=01/ 21/ 2013
SOT833 0201
08 . .
dar & gl JTAG TBT TCK gy 26 Proj ect Chi pset Support
Bl 8 R2074 I O
s\ po g e TBT_Cl O PLUG EVENT_BUE IAAAA TBT_Cl O PLUG EVENT_| SOL oD i Ap le Inc 051-0164
I_SBz X R2074 for current 5% p .
o ! 1120w ®
GND limt if PCHglitches 2"{;
4 NOTI CE OF PROPRI ETARY PROPERTY:
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VMEMVTT_EN = PLT_RESET_L * PM SLP_S3_L
MEM RESET L = !l SOLATE_CPU MEM L + CPU_MEM RESET_L
0 _=PP5V_S4 MENRESET
R2118* R2115*
10K i0QK
1/12% %12\{\7
205, b5,
»{ MEMRESET | SOL_LS5V L
=RPVDDQ S3 MEMVRESET 1o
CRI Tl CAL
115 |0
SSMBNL5AFE
Sorses | Kk R2116*
= 1K 1 C21U1F6
[l CRI Tl CAL 1?1*W _;ggg’}cem
2 0402
Q116
| SO ATE_MEM 5V = .
= -3 J_
CRI Tl CAL = _ 0 o
195 | ok . MRESET | — . MRESET L L NVEM RESET_L gy 25 20 7
SSMENISAFE || SSMVBK15AMFVAPE
—
2[6% s T
1w L SOLATE_CPU_NEM L
02 =PP3V3_S4 MENRESET
JiC2110
0. 01UF
20%
2 3% cerm
0402
6 74LV(;lG)8
69 68 45 44 36 12 [TH> PM SLP_S3_L 2 SOT891
2110} MEWTT_EN _rmy, o1 60
22 20 T PCA9557D RESET_L H 08 /
5 3
NOSTUFF
R2112 N |
o s o ALL_SYS PWRGD 2 A ns =
1/510/60W
CLF
402
Step | 1 SOLATE CPU MEM L | PLT_RESET_L | PM SLP_S3_L | CPU MEM RESET_L § MEM RESET_L | MEWTT_EN
0 1 1 1 1 CPU_MEM RESET_L 1
1 0 1 1 1 1 1
to =: 0 0 1 1 1 0
s3 3 0 0 0 X 1 0
4 0 0 1 X 1 0
5 0 1 1 0 (*) 1 1
to 6 0 1 1 1 1 1
SO 7 1 1 1 1 CPU_MEM RESET_L 1
(*) 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
NOTE: In the event of a S3->S5 transition | SOLATE_ CPU MEM L will still be asserted on next S5->S0
transition. Rails will power-up as if fromS3, but MEMRESET_L will not properly assert. Software

The circuit bel ow handl es CPU and VTT power during S0->S3->S0 transitions, as well
as isolating the CPU s SM DRAVMRST# out put fromthe SO DI MV when necessary.

| SOLATE_ CPU MEM L GPI O state during S3<->S0O transitions detern nes behavi or of signals.
VWHEN HIGH: CPU 1.5V remains powered in S3, VIT follows SO rails, MEMRESET L not isol ated.
WHEN LOW CPU 1.5V follows SO rails, VIT ensures clean CKE transition, MEM RESET_L i sol at ed.

must de-assert | SOLATE_CPU MEM L and then generate a valid reset cycle on CPU_MEM RESET_L.

MEM SO

0. =PP3V3_ S/

I =PM_PGOOD MEM SO

" PGOOD" FOR CPU

PM_MEM PWRGD pul |l -up to CPU VTT rail is on CPU page
PM_MEM _PWRGD MUST ASSERT M N 100 NS AFTER MEM VDDQ RAMPS 80%
TH S | S GUARANTEED BY THE 2 V/ M5 RAMP RATE OF THE FET

PM_NMVEM _PWRGD oo ¢

MEMVTT C amp

Ensures CKE signals are held lowin S3

70 21 _=PP3VX ESET

=PPDDRVTT_S0_CLAMP

R2150"
10

D|3

17

h

G7's

75mA max | oad @0. 75V
60MN max power

SYNC MASTER=J16 NI CK SYNC DATE=12/11/201

T ILE

CPU Menory S3 Su

d} Appl e I nc. 051-0164 | D
®
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Page Not es d ini i\ =PPDIOR S3 VEMVREE
9 CPU- Based Mar gi ni ng P M DO A 1 S0 VRef Dividers o
Power aliases required by this page: B . .
. =PP3V3 S3 VREFMRGN FETs for CPU isolation during S3 DDRVREF_DAC CRI Tl CAL Al ways used, regardless
= _S3_) . ; ) S : s
- —PPDDR_S3_MEMVREF CRITI CAL Rlzozoi5 EN RC's to avoid drain glitches DDRZF;EgiDAC of margining option. 5%221
220 1 > VREFMRGN DQ A EN RC . b
Signal aliases required by this page: 21 [T MEMRESET |SOL LS5V L o DMVNSLO6VK- 7 ’\/\/\/ O DMNSLOGVK- 7 PLACE_NEAR=C2220. 1: 2nm mew
O ) DDRVREF_DAC 5% DDRVREF_DAC SaT- 563 NE-LF
- =l 2C_VREFDACS_SCL SoT- 563 y16w z R2223 02
=1 2C_VREFDACS_SDA g R2201" v LF C2225 > 15T 2 2 4B pce_NEAR-R2223. 2: 1. 5MM
- =l2c) > 100K 0. 1UF %) 2] 1 2 PPVREF _S3 MEM VREFDQ A
- =1 2C_PCA9557D_SCL 7 r>—CRU_DI MV VREFDO v T3 o oK 20% - = /\/5¥\’ N LT NE WOTED 3 7 =
- = .
. =1 20 PCAOS57D, SDA 11200 i 2 - e PLACE_NEAR=R2221. 2: 1nm M N_NECK_W DTH=0. 2 mm
2, o @225 pin 6: e R2222°
BOM options provided by this page: PLACE_NEAR=QR220. 6: 5mm 1K
- PL, NE =R 22! 21 1%
- DDRVREF_DAC - Stuffs DAC margining circuit. - A 5’2;5_@ 0. 6:2mm 1/ 16W
= CUF
CRITI CAL I i arieeiyt itz ,
N Q260 CPU MEM VREFDQ B | SOL T 1%,
DIVNS - 2 Y
o eV 7 DDRVREF_DAC CRI TI CAL %6 cerm R2220
2 R2245 DDRVZREF,DAC NEM VREFDO A RC L 249, ‘R2241
7 —CPY_DI MVB_VREFDQ o T4 Te 1,{7\%2 VREFMRGN DQ B EN RC . o %2/,\5?36\”(_7 1% K
= z (0] PLACE_NEAR=C2240. 1: 2nm 1/ 20W . 1/ 16w
o DDRVREF_DAC e DDRVREF_DAC & | s R2243 e = VE- LF
: VE-LF C2245 3 29 .
NOTE: CPU DA autput step i 2o RZ02) g d I3 NN e viroa
DDR3 (1.5V) 7.70mV per step BN 20% - = ’\/S\./n/\/ NN LI NE W DTFE0. 3 “
DORBL (1. 35V) 6. 99my per step RITICAL v 20w i 2 I—u—] . PLACE_NEAR=R2241. 2: 1nm M N_NECK_W DTH=0. 2 mm
220 201, Q265 pin 6: - R2242%
‘o) SELOov 7 L s P i
SOT- 563 - —
E J— = 1 C2240 et
—L— 0, 022UF 402,
7 r—CPU_DI MV VREFCA o T4 Te CPU_NEM VREFCA A | SOL T 1%,
5 = 2
DDRVREF_DA( T X5k CERM
NOTE: CPU has single output for _DAC %V'RSQLDAC 201 R2242go )
VREFCA. Split into two R12020E5 225 MEM VREEDO B_RC 2R 5%261
signals for independent DAC LAANZ—VREEVRGN CA A EN RC o 2 DWNSLO6VK- 7 1% oo
o [0] PLACE_NEAR=C2260. 1: 2mm 1/ 20w . 1/ 16w
margi ni ng support. Wen CRI TI CAL DDRVREF_DAC 1/5;/GDW DDRVREF_DAC = SOT- 563 2“& = NE-LF
DAC nar gi ni ng VREFCA ensure 260 B ME-LF C2265 * X R2263 2 B ack NEAR=RR263. 2: 1nm
Y R2207 rL z
| SOLATE_CPU MEM L is | ow (Y] DMNSLOGVK-7 100K 0. 18 « T7§T‘3 IAANZ PPVREF_S3 MEM VREFCA A 23
to renove short due to CPU. = 20w a2 M S PLACE_NEAR=R2261. 2: 1mm M NREGKOW DTHEO. 5 mm
o TZTo 201, o » R2262*
1K
N ° - PLACE_NEAR=QR220. 3: 2nm 1%
. - = 1 C2260 et
DAC- Based Ma g
2 ase rgl nl ng CPU MEM VREFCA B | SOL T g,
2
DDRVREF_DAC T X5k CERM
mMT DAC sets vol tage | evel, PCA9557 & FETs enabl e outputs - R RSI:LDAC 0201 R2242§0 .
and di sables margining after platformreset. R12020§5 DORVREF._| MEM VREECA A _RC L NN 2 5%281
70 22 _=PP3V3 S3 VREFMRGN F<;2213 ¢ LAAA 2 VREENRGN CA B EN RC . o SBLO6VK. 7 1% o
2 PP3V3 S3 VREFMRGN o DDRVREE DAC 1/5;2W DDRVREF DAC (D“r SOT- 563 PLACE_NEAR=C2280. 1: 2mm UrfFOW = ?\L]Ez;/
HOR - - 201
N M N-REGK W DTHe0. 2 mm R2208* s C2285 % R2§83 2 "B Ace_NEAR=R2283. 2: 1. 5
e Vel TAGES3. 3V REF DAC REF DAC To0K 0. 1UF o T4 Te IAANE PPVREF_S3 NMEM VREFCA B 2
o0 =
2200 * 1 C2201 o dov T P PLACE NEAR-R2261. 2: 1nm M NS OTvEs: 3
2. 2UF ——0.1UF o 202 oW 1
o3 T i CRI Tl CAL ’ o R228&
P = PLACE NeAR=GR2260. 3 2mm i
J DDRVREF_DAC (Al 4 Rs) L 1160
= C2280 NE-LF
VDD DDRVREF_DAC i ey e 402,
47 [Ty—=12C VREFDACS SCL SCL 2200 VOUTA[L VREEMRGN DQ A R2226 332 IAANZ VREFMRGN DQ A RDI V. R22X6 pin 2: T lon,
NBOP 1%  1/16W  M-LF 402 2 SERrcERM
47¢@y—=1 2C VREFDACS SDA 7spa X vourgl2 VREFMRGN DQ B R2246 332 1 AN 2—VREEMRGN DO B_RDIV PLACE_NEAR=Q225. 1: 5. Snm 0201 R2280
0 1% 1/16W  M-LF 402 PLACE_NEAR=QR265. 4: 5. 5nm VEM VREECA B _RC N 24.9 N
a0 g vautgs VREFNRGN CA AB R2266 332 1zaA,2  VREENRGN CA A RDIV PLACE NEAR=GR22S. 1: 5. Smm ’\/1\./{\/—‘
Addr =0x98( WR) / 0x99( RD) ) T 16 MAGW. MELE 402 PLACE_NEAR=QR265. 4: 5. 5mm vaow |
oAl VOUTDS VREFMRGN MEMVREG FBVREF R2286 332 IAANZ VREFMRGN CA B RDI V. =
1% 1/ 16W M- LF 402 201
G\D
9 NOTE: MEMREG and FRAMEBUF share
a DAC output, cannot enable
both at the sane tine!
A1 =PP3V3_S3_ VREFVRGN 22 70
P CRITICAL
DDRVREF_DAC REF DAC
TI 2 ‘ —
e e T e s o
C2202 * L = R a1 w2204 DDRVREF_DAC
1 2
O L 0= vee e 2] A azs R2214
ok 2 u2201 VREFMRGN_NEMVREG BUF 33, 2K DDRREG FB
0201 PCA9557 L IAANA oo o
o Pole N it
SIA0 P17 VREFMRGN DQ A EN 402
Addr =0x30( WR) / 0x31( RD) E1FNY P2 e VREFMRGN DQ B EN
51p2 P3l 10 VREFMRGN CA A EN
pal 11 VREENRGN_CA B _EN
ps| 12 VREFMRGN VMEMVREG EN
p =1 2C PCA9557D SCL iscL Pe| 13 VREFMRGN_FRAMEBUE_EN DDRVREF_DAC
(@=L 2C PCA9557D SDA 2lspa P7L1 s N R2213*
100K
THRM RESET*[h15 S50 u2204
PAD GND 11200 MAX4253
RST* on 'platformreset’ so that system i ® 201, A VREFNRGN FRAMEBUF BUF
wat chdog wi || disabl e margining. DDRVREF_DAC
= 1
NOTE: Margining will be disabled across all 5\%217
soft-resets and sl eep/ wake cycl es. = Pins Bl & B4: 5%
. 116w
21 20 [T PCA9557D RESET L CKPLUS_WAI VE=unconnect ed_pi ns v L
DDRVREF_DAC 2
R2215*
MEM A VREF DQ | MEM B VREF DQ MEM A VREF CA | MEM B VREF CA MEM VREG 100K =
11200
DAC Channel : A B c c D 201
' 2 %IC MASTER=J16 NI CK SYNC DATE=01/10/ 2013
PCA9557D Pi n: 1 2 3 a4 5 THtE N = NI
DDR3 (1.5V) DDR3L (1.35V) DDR3 (1.5V) DDR3L (1.35V) = DDR3 VREF VARG “G
Sl emie oz
Noni nal val ue 0.750V (DAC: Ox3A = 0.747mV) 0.675V (DAC: 0x34 = 0.670mV) 1.500V (DAC: 0x74 = 1.495V) 1.343V (DAC. 0x68 = 1.341V) NOTE: DDR3 assunes TPS51916 supply with 10.0k/49. 9k di vi der d} Appl e I nc 051- 0164
DDRAL ) ) ) o i .
Mar gi ned target: 0.300V - 1.200V (+/- 450mV) 0.275V - 1.075V (+/- 400mV) 1.200V - 1.800V (+/ - 300mV) 0.950V - 1.750V (+/- 400mV) assumes TPS51916 supply with 19.6k/57. 6k divider ® o 12.4.0
DAC range: 0.000V - 1.508V (0x00 - Ox75) 0.000V - 1.354V (0x00 - Ox69) 0.000V - 3.004V (0x00 - OXE9) 0.000V - 2,707V (0x00 - OxD2) NOTI CE OF PROPRI ETARY PROPERTY:
Mar gi ned range: 0.299V - 1.208V (+/ - 453mV) 0.269V - 1.083V (+/- 406mV) 1.199V - 1.801V (+ - 301mV) 0.932V - 1.760V (+/ - 414mV) %%EEF&:‘;‘SZ,}T@ECET:S Y:??EEEEEILE:CNI fGTHE
VRef current: +901UA - -911uA (- = sourced) +811UA - -816UA (- = sourced) +36UA - -36UA (- = sourced) +28UA - -29UA (- = sourced) |: ISTN?B'V:;LN TH S ggc‘é’\c’g;”l 'TN CONFI DENCE 22 OF 123
DAC step size: 7.68mMV / step @ output 7.67mV / step @ output 2.575mV / step @ output 3.923mV / step @output ':i/ /’;‘E’[ ;?GF:E\S’E@;SS;VZLDBU SHIT IN VHOLE OR PART 22 OF 86
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- PPVREE"S3_MVEM VREFDQ A L [ VREFDQ vss_0o]—2
VOLTAGE=D. 75V 3o vss 1 BT el I =MVEM A_DO<4> 2
@ =MEM A_DO<0> 5 oo 92300 0T =MEM A DO<5> ey
25 =MEM A DQ<1> 7 o DAL F-RT-SM | oq 26 8
& 9 ovsss 7 oosorol 10 =MEM A_DQS_N<O%m =
1C2330 |1C2331 1115 ow ] bosoo 12 =MVEM A DOS P<O3r 2
—4 2 2UF —L-0.1UF 13 b 14
T %OQ’ T, 1Y NVEM A DQ<2> 15 O VsS4 Q VSS.50 16 NMEM A _DQ<6
2 2 2 = = > 2
F o S =MEM A DO<3> 00 S ooolis =NEM A DO<7> a3 o
T > =MEM A_DO<8> oVse & vsiopd MEM A_DO<12> (o
R = = > 5
= @ =MVEM A_DO<9> 23 gg ﬁig 24 =MEM A_DQ<13> @
=MEM A DOS_N<1> O Vs vss 80123 D
5 CB—= O DQs1* DMLO e
=+ wgEry =MEM A DCB_P<1>] 29[ o RESET* O30 MEM RESET L maiziss
MEM A DQ<10 2; 0 VS8 10 VsS40 2421 MEM A _DQ<14
s CED>—— = 0 DQL0 DQL40 = zZ @ =
soa>_=MEM A DO<11> 35 [0 oo el I =MEM A DO<15> oy -
MEM A DQ<16 2; 0 vss a2 VSs230 ig MEM A_DQ<20
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; MEM B N<7> MEM B DOS N<7>
; MEM B P<7> MEM B DQS P<7>
, MEM B DO<63> . — MEM B DO<63>
M B 2> — “TRE — MVEM B_DQ<62>
" MEM B DOc61> - BASESTRUE. — MEM B DO<61>
; MEM B DO<60> S MEM B DO<60>
M B > — “TRE — MVEM B_DQ<59>
" MEM B DOssB> WARE_BASESTRUE — MEM B DO<58>
; MEM B DO<57> —BASESTROE. — MEM B DO<57>
; MEM B DO<56> =TROE MEM B DQ<56>
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CRI TI CAL
77 13 y—POLE TBT R2D C P<0> C2800 N — OV T_TABLE — 2840 | |z PCI E TBT D2R P<0> oo =
0. 1Ur | [10% 16v ser cerm ozo1 Lzz POLE TBT R2D P<0> 259 | PERP_O UZEOO PETP_O| A% 77 PCIE TBT D2R C P<0> 0. 10F | [0 v serce oo
; PCI E TBT R2D N<O> An10 PETN 0|_A 77 PCIE TBT D2R C N<O>
77 15 y—PCLE TBT R2D C N<0> 2801 | |: R PERN_O CACTUSR! DGEAC L0 1_C2841 ||:  PCIE TBT DPR N<O> o o
0. 1UF | | 10% 16V X5R-CERM 0201 E 0. 1UF | | 10% 16V X5R-CERM 0201
K (SYM 1 CF 2) Cc2842 e PCl E TBT D2R P<1>
77 13 rmy—PCLE TBT R2D C P<l> C28?321UF I I Tow 1oV eR G osor Lz PCI E_TBT_R2D P<1> A2 | pERP 1 % PETP 1| A% _;; POIE TBT D2R G P<l> ,—'0 1 P o oo 12 77
: AB13 ADLL PCIE TBT D2R C N<i1> :
S~ PCIE TBT R2D C Nel> 2803 . ||:  uPAETET RD N> PERN 1|y - | PETN2 7 4 JIl:_ PQE TBT D2R N<i> @ =
[mnve 0. 10F | [10% 1oV sem cema o201 g g s 0 1UF |l 0% 1ov e cEM ozor
E g Cc2844 | L= PCI E TBT D2R P<2>
77 13 ry—PAE TBT R2D C P<2> C28%41UF I I TowTev em e oser Lz PO E TBT _R2D P<2> se15 | perp 2 & £ | peTP 2| A3 POE TBT D2R C P<2> I o Tor ] [y e am oo oo 77
; D N<2 A6 D15 PCIE TBT D2R C N<2>
77 15 —PCLE TBT R2D C Ne2> C2805 | |= . uPAETETR 2 PERN_2 | PETN.2 = 12845 || PCIE TBT D2R N<2> o =
0.1UF | [10% 16V >eRceRM 0201 0. 10F | [ 1% v serceRw ozt
o o 0 20 20 27 20 O 2846 .||
e : ___PCIE TBT D2R P<3>
77 13 ry—PCGLE TBT R2D C P<3> C28%61UF I I e EreserosrLz PCLE_TBT_R2D P<3> A | pepp 3 o PETP_3|_AP7 77 PCIE TBT D2R C P<3> r 0. 10F |1 19% Tov ercem ozo1 oD = 77
. D Ne ABL9 Ap19 PCIE TBT D2R C N<3>
77 15 (my—PCOLE TBT ReD C Ne3> C2807  :||: _ uPOETBT RD NS> PERN.S] L PETN.3 = 1 C2847 ||:  PCIE TBT DPR N<3> o s
0. 1UF | | 10% 16V X5R-CERM 0201 0. 1UF | | 10% 16V X5R-CERM 0201
20 [y IBT_PCLE RESET L d PERST_N RSENSE|__U20 TBT_RSENSE
° TBT PWR ON POC RST L 324 PWR_ON_POC_RSTN T TBT RBIAS N
NO STUFF 5%855 NOTE: The follow ng pins require testpoints:
=PP3V3 TBTLC RTR 26 27 28 70 C2810 * TP_TBT MONDCOD AD23 | MONDCO Ng_ [ 0- GPlO 13 8 - GPlO15
. 0. 1UF oM T TP_TBT MONDCL A4 | NONDCL —xNC e 1- POl 9 - GPlO11
X7R Cor 2 R2815% DEBUG For moni toring current/vol t age 2 2 - GPlO2 10 - GPIO 14
C2890 * R2892'| |'R2893 oa0z NOSTUFF TBT_MINOBSP W8 | MONCBS_P 3- @03 11 - &lO0
R2890* 'R2891 NOE
1P 3. 3K 3. 3K NONE TBT MONOBSN a6 | MONOBS_N . 4 - GPIOS 12 - GPIO 12
3.3K 3. 3K 3 5% 5% = G Not used in host node. 5 - POERST 1 N 13 - GPIO 10
5% 5% Cerm 2 116w 116w 402 , DEBUG For nonitoring clock PG E RST 0 N6 TP TBT PCl E RESETO L o - | 1| ) .
1/16W 1/16W 202 CRI TI CAL M- LF M- LF v %] - | _0_| R E RST N 14 - PB LSTX
VR it 02, , 402 72 _TP_TBT_THERM DP THERVDA g - TP TBT PO E RESETL L 6 - PCIE_RST_2_ |
402 , 5402 OM T_TABLE Use AAB GND bal | for THERVLDN ) PCI E_RST_1_| 72 7 - POE RST 3 N 15 - PB LSRX
= TBT _SPI__MOSI R4 DI w | PCI E_RST_2_Nn5 TP_TBT PCIE _RESET2 L 72 = RST_3_| 3|
85 EE_| E O | PCl E_RST 3 w TP TBT PCIE RESET3 L 72
(TBT_SPl_MSI) ) Q.2 (TBT SPI_MSO s TBT SPI_M SO s | EE_DO & =S
M5256- RMOEXG ss TBT SPI _CS L A5 EE_Cs_N[& v
= CS_| =TBT CLKREQ L
(TBT_SPI_ClK) 3 P s TBT SPI_CLK v | EE ak |U PCI E_CLKREQ CD_ oD 20 =PP3V3 TBTLC RTR 26 27 28 70
{(TET_SPI_(S. 1) g% K5 TBT EN LC PWR Flosh
20 JTAG TBT TDI Vi I TDI 'g NG " 'R2898
TBTROM WP L adw ITAG TBT TVE = & 10K
20 D ™ REFCLK_100 | N_P|_as21 PCl E_CLK100M TBT P am 5%
TBTROM HOLD L 7HOLD* 20 JTAG TBT TCK M6 | Tek = OO Tiew
4] REFCLK_100_I N_N|_A%2! PCI E CLK100M TBT N amn NE-LF
T 20 JTAG TBT_TDO R | TDO = - = 2402 R2895
Vss & N
’ ’ 1:1 Igg EPV\RN GooD n8s TESTEN 2 % XTAL_25 | N_"*2% 70 SYSCLK CLK25M TBT R 898 o SYSCLK CLK25M TBT am o 7
TEST_PWR_GOD | g XTAL_25_OUT|_A822___ TP _TBT XTAL250UT yiow  Divides 3.3V to 1.8V
MF-LF . .
1 1 —
R2825 R2829 TETSNKO M. P<3> © | ppsnko_3_P TMU LK oUT| A TBT TMU GLK ouT
% 5% TBTSNKO M. N<3> 013 | pPSNKO_3_N TMJ_CLK_ I N3 TBT TMU CLK I N 70 28 27 26 _=PP3V3 TBTLC RTR
:'/Fig‘év i/éﬁ‘;" TBTSNKO M. P<2> E16 | DPSNKO_2_P NO STUFF
TBT_SPI_CLK_RES R280L1, 5 2 I TETSNKO M. N2> 55 | pPenKo 2 N ™ opsrc 3 P|A4 TP DP TBTSRC M. CP<3> " 'R2897 R2899'| |'R2896 *R2880
0 5% 1/ 20W —= S} == B15 100K 10K 1K 10K
TP_DP_TBTSRC M. CN<3>
M 0201 TBTSNKO M. P<i> E18 | pPSNKO_1_P DPSRC_3N “ § aow 118w faow Hiow
1 it IOF - -
= TBTSNKO M. N<1> D17 | DPSNKO_1_N DPSRC 2_Pp | A2 TP DP TBTSRC M. CP<2> a , 402 402 , , 402 , 402
TBTSNKO_M._P<0 =0 | ppsnko_o_P | o DPSRC_2 NI 22 B0 TBISRC M._QNe2> “ TBT_DDC XBAR EN L
<0> )_0_| b4 o - = 31 26
TBTSNKO M. N<O> 019 | DPSNKO_0_N 7] >_ g DPSRC 1 P | A0 TP DP TBTSRC M. CP<1> a1 = = = 26 14 _IBT_GO2SX BIDI R
TBTSNKO AUXCH P % | DPSNKO AUX P < 2 DPSRC 1 N| B TP DP TBTSRC M. CN<1> n R2881 FOR CYA,
_AUX_| al | ows separation o
NKO AC Coupl i TBTSNKO_AUXCH N 55 _| DPSNKO_AUX_N — § DPSRC 0_P | ¢ TP _DP TBTSRC M. CP<0> “ atom 27@ e R2881
S| upling TETSNKG HPD w O (Al 3 DPSRC 0 _N|_B° TP_DP_TBTSRC M. CN<O> a it - - 5%
71 ® DPSNKO_HPD - i necessary. 1 16W
o5 71 [TEy—DP_TBTSNKO M. C P<0> CZBiOIUF H . DP TBTSNKO M. P<0> 2 85 < n L TP DP TBTSRC AUXCH CP . STURE O OF o881/ 2. et
: ¥SR- CERM 0201 1 TBTSNKL M. P<3> €6 | —_ AUX N[ = TP _DP TBTSRC AUXCH CN
os 71 (C—D22 TETSNKO M. C N<0> 2821 e DP_TBTSNKO_M._N<0> 268 R2180%0K TBTSNKL M. N<3> o5 izzﬁigiz D oreRe AT " = IBLAOS
0.10F |30 2% oy a5 —2-! | DPSRC_HPD_0D| 2 DP_TBTSRC HPD T 26 _TBT GPIO 14
! TBTSNK1L M._P<2> 8 | pPSNKL_2 P NO STUFF
DP_TBTSNKO M. C P<1> 2822 .|| DP_TBTSNKO M. P<1> 2 b3 — -
85 71 [T 6 85 2 TBTSNK1 M. N<2> D7 | DPSNK1_2_N ' ’ '
0.1 11 oo SN2 - GPI 0 2/ Gesx 2 IBT GPSX BID R D 5)20%32 RZBI%?( l1?02K882
o5 71 [Ty—DP_TBTSNKO M. C N<1> c2823 e DP_TBTSNKO M. N<1> 26 85 TBTSNK1 M. P<i> F10 | DPSNK1_1_P (FORCE_PVR) GPl O 3| V2 TBT PWR EN Yan K S s % ow
0.10F 11 ceat oo = TBTSNKL M. N<1> 2 | DPSNK1_1_N GPI O_4/ WAKE_N o4 =TBT WAKE L oo 2 freat v L Ve LF
- = - i 402
GPI O 5/ Cl O_PLUG_EVENT|_242 TBT Gl O PLUG EVENT 2 2 2
o5 71 [Ty—DP_TBTSNKO M. C P<2> c2824 R DP_TBTSNKO M. P<2> 26 85 TBTSNKL M. P<0> E12 | pPSNKL_0_P H 10 6/ O SoA e | 2C TBTRIR SDA um%)m
0.1k 11 oo TBTSNKI M. N<O> ol | pPSNK1_O_N  |@ o ae s o6 TRTRTR SoL
26 85 -
o5 71 [Ty—DP_TBTSNKO M. C N<2> 2825 : I I s DP TBTSNKO M. N<2> 26 85 TBTSNKL AUXCH P A4 _| DPSNK1_AUX_P GPI O 8/ EN_Cl O PWR_OD*|_P2 (TBT_ EN IO PWR |) — TBT PAR REQ L o 2 =
0. 1UF X5R CERM 0201 TBTSNKL AUXCH N 83 | DPSNKL AUX N @GPl O 9/ OK2GRSX_ D¢ | TBT GPLO 9 26 | — teTENcoPwrL oo 2
- - - - T3 MAKE_BASE=TRUE 70 68 30 29 28 27 26
o 71 DP _TBTSNKO M. C P<3> c2826  :||: DP_TBTSNKO M. P<3> 2 85 s GPI O 14 TBT GPIO 14 2
= | 0w _1ov " e TBTSNK1 HPD DPSNKL_HPD -
0. 1UF X5R. CeERM 0201 — GPIO_15 TBT DDC XBAR EN L oD 0 = P3V3 TBTLC RTR 26 27 28 70
o5 71 [Ty—DP_TBTSNKO M. C N<3> 2827 .|| DP TBTSNKO M. N<3> 26 55 . —_
0.10F 1N a0 RZ?O%}( A_RD C P<0> =4 | PA_Cl 0_TX_P/ DP_SRC_0_P PB_Cl 02_TX_P/DP_SRC_ 0_P| R4 TBT B RPD C P<0> oD w0 =
50 A R2D C N<O> E24 1 PA_CI O0_TX_N DP_SRC 0_N PB_Cl O2_TX_N DP_SRC 0_N_"24 TBT B R2D C N<O> oo 0 85
17160
o5 71¢Pry—DP_TBTSNKO AUXCH C P 2828 : I s DP TBTSNKO AUXCH P 26 65 i A D2R P<0> @ | pa a0 RX P % % PB G RX P22 TBT B D2R P<0> o o
0. 1UF X5R- CERM 0201 = - = - o <
A D2R N<O> €22 PB re2 TBT B D2R N<O>
o5 71(gry—DP TBTSNKO AUXCH C N C2829 || DP_TBTSNKO_AUXCH N 2 85 PA_CI CO_RX_N o o -G Q2_RX < 0 o s 20| 2C_TBTRTR SDA 20 26 _TBT_A DP_PWRDN
0.10F 1 ceal¥omon = A CONFI GL_BUF K | PA_CONFI G1/ O O_0_LSEO PB_CONFI GL/ 1 O 2_LSEQ_™* TBT B CONFIGL BUF oo © s0 26 _TBT B DP_PVRDN
A CONFI 2 RC & | PA CONFIG2/ IO 0_LSCE_| | PB_CONFI G2/ GO 2_LSCE_™® TBT B CONFIG2 RC am e o5 20} 2C_TBTRTR SCL 20 26 TBT_A HV EN
SNK1 AC Coupling _ 20 26 _IBT B HV EN
A R2D C P<1> 124 | PA_CI O1_TX_P/ DP_SRC 2_P PB_Cl GB_TX_P/ DP_SRC_2_P|_ "% TBT B R2D C P<1> @ » 5
e DP_TBTSNK1 P<0> v VA S 2 " VA S 2
os 71 [ry—DP TETSNKL M. C P<0> CZ%;OIUF I I — SNCL M. P<0 2 8 A R2D C Nel> 224 | pA G O1_TX_N'DP_SRC 2 N| | PB_CICB_TX_ N DP_SRC 2 N_%24 __ TBT B R2D C N<l> oD =0 5 R2888'| |'‘R2887
. X5R CERM 0201 10K 10K
o5 71 [TRy—DP TBTSNK1 M. C N<O> 2831 K DP_TBTSNK1 M. N<O> 26 85 A D2R P<1> L22 | pa ¢l OL_RX_P b [ PB_Cl 0B_RX_P|_22 TBT B D2R P<1> am o o S ET
010 | e v A D2R N<1> 322 | pA 0l OL_RX_N E E PB_Cl GB_RX_N_ 22 TBT B D2R N<l1> am e s i Pt
2 2
o5 71 [TEy—DP TBTSNKI M. C P<l> 2832 e DP_TBTSNK1 M. P<i> 26 85 A LSTX "2 [ PA_LSTX/ €l O_1_LSEO PB_LSTX/ Cl O 3_LSEQ_© TBT B LSTX oo ©
0.10F 1138 ed o0 A_LSRX 35 | pA_LSRX O O_1_LSCE | PBLSRWOO3 LSCH & TBT B LSRX o
o 71 TR DP TBTSNK1 M. C N<1> Cc2833 s L= DP TBTSNK1 M. N<1> 26 85 1
0.1k |18 iz TBTPA M. C P<1> A6 | pA DPSRC_1_P wn PB_DPSRC_1_P|_A20 DP_TBTPB M. C P<1> oo =0 5 =
TBTPA M. C N<1> 817 | pp Dp: 1N PB_DPSRC 1 _N|_E2L DP_TBTPB M. C N<1>
os 7 ([P TETSNKL M. C P<2> 2834 ]| DP TBISNKI M. P<2> 285 -oPSRe o D SYNC. VAGTER=J 16 WAX SYNC DATE=02/ 11/ 2013
0.10F g d o TBTPA M. C P<3> 8 | pp_DPSRC_3_P PB_DPSRC_3_P| /22 DP_TBTPB M. C P<3> oD w0 = e
2835 K TBTPA N<3> B19 B23 DP_TBTPB M. C N<3>
o 1 [_DP_TBTSNCI M. C N2> 25 | e TBTSNG. M. N2 20 05 M. C Nes PA_DPSRC_3_N g PB_DPSRC_3_ oD « = Thunder bol t Host 1 of 2
. XSR CERM 0201 e |
TBTPA AUXCH C P F3 | PA_AUX_P PB_AUX_P|_©t DP _TBTPB AUXCH C P CBD) %0 o5 051- 0164 D
o 1 DB TBTSNKL MG Ped> C283;61ur I I s DP TBTSNKL M. P<3> 26 05 TBTPA AUXCH C N " | pA_AUX_N PB_AUX_N_=2 DP_TBTPB AUXCH C N aD w0 Appl e I nc. s
. X5R. CeERM 0201
o5 71 [Ty—DP_TBTSNKI M. C N<3> 2837 1 I I : DP TBTSNK1 M. N<3> 26 85 TBTPA HPD " | pPA_DPSRC_HPD PB_DPSRC_HPD|_K3 DP_TBTPB HPD am ° 12.4.0
To% 1oV "
L 1UF g NOTI CE OF PROPRI ETARY PROPERTY:
01U FOR R 0201 TBT A HV EN @ | GPI 0 0/ PA_HV_EN BYPO GPI O 1/ PB_HV_EN BYPO|_M TBT B HV EN oD 2 e 1 R O o NED LEREI N 1S TrE
TBT A C1O SEL M _| GPI O_10/ PA_Cl O_SEL/ BYP1L GPl O_11/ PB_Cl O_SEL/ BYP1| ‘2 TBT B C1 O SEL oD PROPRI ETARY PROPERTY OF APPLE | NC,
85 71 DP_TBTSNK1 AUXCH C P Cc2838 e DP_TBTSNK1 AUXCH P 26 85 "y . - — - = 2 TET B DP THE POSESSOR AGREES TO THE FOLLOW NG
0. 1UF [To% _1ev TBT A DP PVWRDN GPI O_12/ PA_DP_PWRDIV BYP2  GPl O_13/ PB_DP_PWRDN BYP2| PWRDN oo 26 0 | TO MAI NTAI N TH S DOCUVENT | N CONFI DENCE. 28 OF 123
DP_TBTSNKL AUXCH C N 2839 | o e TBTSNKL_AUXCH N ! NOT TO REPRODUCE OR OCPY I T
85 71 : z 26 85 N 111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
Lz 0. 10F T3 2oV, For unused port, pull CONFIGL, CONFI G2, LSRX, HPD and Cl O SEL low (10k). Al other port signals can be NC. L e 26 OF 86
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EDP current / power

70 _=PP1V05 TBTLC RTR

2?2 MW (Single Port)
250 mW (Dual Port)
EDP: 1000 mA

consunption figures from CR DG v0.57, |BL doc #472455.

CRI TI CAL ???? mW (Single-Port)
a0 | vocrpo_on OM T_TABLE vocipo | ki 2700 mW (Dual - Port)
212 | yoc1Po_oN u2800 vocipo | K EDP: 3000 mA

€2900 * 1 C2910 1 C2011 1 C2912 1 C2913 24 1 voctpo_on  CACTUSRI DGE4C veeipo [ Lo 2940 * 2941 * 2942 1 2943 1 2944 1 2945 1 1 C2905
cemidh 2 o o o 2 G vocipo_av vecipo o 2% 2 o 2 2% 2 2% 2 2% 2 "I' St o
0402-1 0201-1 0201-1 0201-1 0201-1 <17 | voc1Po ON vocipo | Ms 0201-1 0201-1 0201-1 0201-1 0201-1 0201-1 0402- 1
T15 | voC1PO_ON VCC1PO |_NO
U4 | vec1Po_ON vcelpo | N i
V7 | voc1Po_oN vecipo [P -
C2901 * 1 C2914 1 C2915 1 C2916 1.C2917 Y | VCC1PO_ON vceipo | P
10UF —— —— 1. OUF —— 1. 0UF —— 1. 0UF 1. OUF vocLpo |Ro
LT T, e T, &% T, &% T, ¥R =9 | vecipo_PE vocipo |_Ris
=T T S5 5 5 5 @2 | vocipo_pe e e
&4 | VCC1PO_PE o
&6 | vee1po_PE > VECLPO
- veccipo | Vit
&8 | veelpo_PE o =PP3V3 TBTLC RTR 26 28 70
H9 | vCC1PO_PE VECLPO ??? MW (Single-Port)
';:Z VCC1PO_PE vecses | 250. mzN éDuaI -Port)
= VCC1PO_PE vospa [P EDP: 240 mA
o] VeCtPO_PE vocaps [T 2970 1|  C2971 ' 2972 2973 2974 1 C2960
vie | vocaro P vocsrs_ o] _us LoR—= MO LOE—— IOE——  LOE—— ——igF
- _ 6.3V 6.3V 6.3V 6.3V 6.3V 3V
29 { vectPo_PE veesps_ciof 8 ozony ozony ozony ozons ozony —F Srozia
W2 | veC1Po_PE vcesp3_cl ol Re
4
W4 | VCC1PO_PE vocaps_op |t J
& | VCC1PO_DPAUX VecsPs_oh :13
| voctPo_pPAUX VOC3PS_DP |22
- VCC3P3_DP | M7
AL | vss VOC3P3_DPAUX | 7
3 | yss
K9 VSS
L2 | yss _ =PP3V3 S4 TBT 5 28 20 a0 68 70
L16 | vss vee3p3_Poc | K7 EDP: 10 mA
L8 VSS
M3 | vss VSSPE | @2 C2990 *
w7 | yss vsspE |24 1.0UF —
* | vss VSSPE | & Sen 2
N2 | yss VSSPE |_%® 0201-1
N6 | vss VvsspPE | < m
™ | vss VSSPE |_P21 -
P13 | vss VSsPE |23
P17 | vss VSsPE [ B4
P 1vss VSSPE |_F11
R2 | vss VvsspE | _F13
R16 | vss VSSPE | _F1°
R8 1 vss VSSPE | P17
T3 | vss VSSPE | _F10
77 | vss VvsspE | P2t
T | vss VSSPE |23
U2 | vss D VSSPE [ FS
Y6 | vss VSSPE |7
8 | vss 6 VvsspE [P0
v | vss VSSPE |0
VSSPE |21
22 | VSSPE VSSPE | 23
~24 | vssPE VSSPE | 718
AN4 | VSSPE VSSPE | 720
AA20 | VSSPE VSSPE | K2t
22 | VSSPE VSSPE | K23
A8 | VSSPE VSSPE | 20
AB11 | VSSPE VSSPE | M2
AB17 | VSSPE VSSPE | M3
AB7_| vssPE VSSPE |20
AC10 | vSSPE VvsspE | P2t
AC12 | VSSPE VSSPE | P23
A4 | VSSPE VSSPE | R0
AC16 | vSSPE VSsPE | T2t
AC18 | VSSPE VSSPE | _T23
A0 | vSSPE VvsspE [ U8
A2 | vSSPE VSSPE [ V13
AS4 | VSSPE VSSPE | V17
A% | vssPE VSSPE [ V21
A8 | VSSPE VSSPE | V23
B! | vSSPE VSSPE [ Y11
87 | vSSPE VSSPE [ Y13
€0 | vSSPE VSSPE |15
2 | vssPE VSSPE [ Y17
4 | vssPE VSSPE [ Y10
o | vesre vesrs [ NG VESTERCTT0 VAX
23
S vesee vesPE L Thunder bol t Host
VSSPE VSSPE

=PP1V05 TBTCI O RTR 70

SYNC DATE=02/11/ 2013

d} Appl e I nc.
®
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8 7 6 5 4 3 2
Page Not es

Power aliases required by this page:

- =PPVI N_SW TBTBST (8-13V Boost | nput)
- =PP15V_TBT_REG (15V Boost CQutput)
- =PP3V3_TBT_P3V3TBTFET (3.3V FET Input)

- =PP3V3_TBT_FET (3.3V FET Qutput)

- =PP3V3_S0_TBTPWRCTL
- =PP1VO5_TBT_P1VOSTBTFET (1.05V FET I nput)
- =PP1VO5_TBT_FET (1.05V FET Qutput)

Signal aliases required by this page:
- =TBT_CLKREQ L
- =TBT_RESET_L

BOM options provided by this page:
TBTBST: Y - Stuffs 15V boost circuitry.

Supervi sor & CLKREQ# | sol ati on

=PP3V3 TBTLC RTR 26 27 28 70

70 _=PP3V3_SO_TBTPWRCTL
C3000 * | CcrRITICAL 'R3007
040 'R3040 L%, —— VoD 100K
SSMBK15AMFVAPE - %gK Zon 2 U3000 yiow
VESM Y 116w 02 SLGAAPO16V 2402
2 i TOEN PP1VO5 TBTLC 70 52
SENSE]| 2
TBT EN LC PWR =) S I ) :
2 M = < 0.7V
RESET* |4 TBT PCIE RESET L oo =
20 [rmy—=TBT RESET L MR DLY = 60 mB +/ - 20%
Platfornm(PCle) Reset
TBT_EN LC | SOL s |En
=TBT CLKREQ L am
1 qonTBL CLKREQ L e N 7 TBT CLKREQ I1SOL L
Pul | -up provided by SB page. THRM MAKE_BASE=TRUE
G\D___PAD
- >
= TBT "POC' Power -up Reset
Intel investigating whether RC is sufficient.
3.3V TBT "LC'" Switch 70 68 30 20 27 26 _=PP3V3 S4 TBT
13010 SMC_DELAYED PVURGD gy 44 45 o0
+0_=PP3V3 S0 P3V3TBTFET TPSZ(S%924 =PP3V3 TBTLC FET 70 ~| CRITI CAL
)VI N v AL Max Current = 2A (850 VDD Pul | -up: R2810 —PP3V3 SO PCH GPl O s a0
CRI Tl CAL = u3oni1o0 2 ISENSE U330 RESET*[pe  TBT PWR ON POC RST L oo 2
TPS3808
3010 * 1 N oo Par t TPS22924C TBTPOCRST CT s |cr FN THW‘W 4 TBTPOORST MR L 'R3030
100K
o vip— 3 Type Load Switch GO PAD SSNENG}%QAZPSE il 530
eV T 1 C3031 C3030 * - N = V) iow
R 2 R(on) 18.5 nthm Typ 0,.0047UF 0. 18 —— TPS3808G25 -3 5 402
@2.5v 25.8 mGhm Max 2 2 Zon 2 Vt = 2.33V +/ - 2% DTKT » TBT SW RESET L .
0402 402 Del ay = 27.3ns © < ami]
C3025 ¢
L = 330PF ——
= 0% ——
- 50v
X7R: CERM
040;
1} 1} a - =
1.05V TBT "LC' Switch 70 26 _=PP1V05_S0_P1VOSTBTFET 1.05V TBT "Cl O Switch
U3015 70 28 27 26 _=PP3V3 TBTLC RTR
70 20_=PP1V05 SO P1VO5TBTFET TPSZCS%924 =PP1VO5 TBTLC FET 70 A TF’SZCS%E)ZO =PP1V05 TBTCI O FET 70
A2 AL Max Current = 2A (85C) R3020 A2 AL Max Current = 4A (85C)
v~ vour([e 100K A VN vcu11 =
e |
R3816 CRI Tl CAL u3015 wiew e a uU3020
1 2 TBT EN LC RCIVOS @ [oN o
3015 * % oD Part TPS22924C BT EN GO PUR o | T Part TPS22920 SYNC_VASTER=J 16 VAX SYNC_DATE=02/ 117 2013
1UF —— VEW NOSTLRE ] T Load Switch N G\D - A
T 3016 - ype oad Swite =020 - z Type Load Swi toh Thunder bolt Power Su ggor t
5 1
Gz 9T R(on) 20.3 nthm Typ Q8025 | P ToF L ° R(on) 8 nthm Typ wa: |
R 2 @1.0v 28.6 mohm Max SSMBN37FEAPE 19% @1. 05V 11.5 nhm Max | I 051- 0164 D
402 sorses | Kh S 2 App e nc.
— os o
£ 2 G* Bn [ NOTI CE OF PROPRI ETARY PROPERTY:
- e [y _TET EN GO PR L = HE R SRR 1 s e
4 THE POSESSOR AGREES TO THE FOLLOW NG
= | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 30 OF 123

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 28 OF 86
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3. 3V/ HV Power

MUX

70 68 30 29 28 27 26 =PP3V3 S4 TBT

V3P3 nust be S4 to support
wake from Thunderbol t devices. PART NUVBER | ALTERNATE ECR| BOM CPTI QN REF DES | COWENTS: C§212Ue i_ Cé3212uill:. l_ 'R3227 R3229*
70 _=PP3V3 S4 TBTAPWRSW ) e i 10K 100K
Normi nal Mn Max 31150596 31150593 ALL TI Alternate ceRM X5R ceRMGR 2 1/ 20w - 1/ 20w
IV3P3  1100nmA 1030mA  1200nA 201 o = 201
T T 2 2
CR'C:;ZCQ; . CRésng‘(L) . 1 3281 IHVSO  890MA  830mA  930nA (assumes 15V, 12Wmi ni mum 12850398 12850220 ALL 3.3V INPUT CAP VDD BT A BLAS N
L OOUF — IHVS3 ~ 890mA  830MA  930mA (assunes 3S, 9-12.6V, 7.5-11.7W CRI TI CAL R ey
u3220
20%
6.3V CBTL05023 C3225
O;P(SlEY—E;Ag‘\FA HVQFN 0. 1UF
19 18 TBT A EL 1 24 169
= veps V3P3OUTLI8 o NG = D cos Bl ASI N Bl ASOUT]| 8%
70 _=PPHV_SW TBTAPVWRSW 1 12 PPHV_SW TBTAPWR 20 18 11 [Ty DR AUXI O EN 2 [auxi 0 EN 0201
M N _LINE W BTH-0. 38 W7
5 ouT( [1a NECK C3230 L
18. 9V Max T VLG 0 20 MM o5 20¢gry—DP TBTPA AUXCH C N |—|0 o T ss DP_TBTPA AUXCH N 7 |aux- =
1 DP_TBTPA AUXCH C P ; DP_TBTPA AUXCH P 8 23 DP_A AUXCH DDC N
C3215 1 1 C3210 CRITI CAL _[r¢s21l 5 2D c3231 .|| = AU A o= oA AN Do ! 2
47U —— 0 1F u3210 i 0. 1UF Ceron xa01 1oy DP_TBTPA DDC DATA 4 |poc_paT BT RX 1 Blas Sink »
woR e 2 2 Son CDGZIQQSORGP N a1 D DP_TBTPA DDC CLK 5 |IDbC_CLK —
0603 603- 1
16 |RSVD RSVD| 15 2 (oo}—TBT_A CONFI GL BUE 16 |cA DETOUT CA DET| 28 TBT A CONFIGL RC 2
C3232 : 2
o0 [Ty =TBTAPVURSW EN s |EN | SET_vaP3 8 TBTAPWRSW | SET_V3P3 o5 20 [Ty DR TBTPA M. C P<1> o 2908 I I 2 oo | ss DP_TBTPA M. P<1> 1 |ppy
DP_TBTPA N<1> ; DP_TBTPA M. N<1> 10 |pp. 19 DP A LSX M. P<i>
2 [—TBT A HV EN 1 v EN | SET_S0| 10 TBTAPWRSW | SET_SO s 26 (TR MG 1_C3233 . ||: ) = M oP i’&g po o A sz & =N »
0.220F | 2% 837 2 TBT A LSTX 14 |LsTX .
=TBT EN 17 ° TBTAI W | SET o .
o0 20 > S0 so | SET_S PVRSW | SET_S3 — " a0 20 20 7 o0 ZPP3V3 S4 TBT TeT A LSRX UNBUE |l orx TBT: LSX_A_R2P/ P2R (P/N)
@D 1 TBTHV: P15V 1TBT : P15V ) p o Ao .
7 > R3211 R3212 CRITI CAL - D PVIRDN oP_PD
ol T B I I 22. 6K 36. 5K U3260
DP_TBTPA HPD 12_|HppouT 17 TBT A _HPD
l l l l l l § Vaow Vaow 5 74AUP1TO7GM * & HP P »
, 402 , 402 TBT A LSRX 4 , Sorese . D THVPAD A
R 26 Lo} L R3226 ol o 9 R3228
TBTAPWRSW | SET_SO R B 100K
TBTHV: P15V TBTHV: P15V 1/20% irzow
1 1 201 %01
R3213 R3214 2 2
j) 21
22. 6K 22.6K T SleSfhul? pratecttonl s dn y)
1/ 16W 1/ 16W
MF- LF M- LF
202, , 402
For 12V systens: L320
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON FERR- 120- CHV 3A (033021%§
L 2___PP3V3RHV_SW TBTAPWR :
11450338 2 RES. MIL FILM 1/ 16W 17, 8K, 1, 0402, SND, LF R3210, R3213 TBTHV: P12V M NLINE W DTFE0. 38 MA TBTACONN 1 C 112
et MR W BITER 38 Al DV DTRE
11450338 2 RES, MIL FI LM 1/ 16W 17. 8K, 1, 0402, SMD, LF R3211, R3214 TBTHV: P12V C3200 * a R3201 VOLTAGE=TE. 8V 190 (Both C's)
0. 01UF —— 12 (0-18.9V) X5R. CERM C3270 | |:
i 0% —T— TBTACONN 20 RC i > DP Dir TBT Dir 0201 o.220r 1 [20% eav L_TBT A R2D C P<0> am s s
Nomi nal Mn Max X7R c2RM 2 M N_LINE_W DTH=0. 38 MV <0> . X5R 0201 N
- ce M N_NEGCW DTHE0. 20 MM = - - ss TBT A R2D P<0 3271 e TBT A R2D C N<O am = =
I HVS0/ S3  1120mA  1090mA  1170mA (12W mi ni mum L 3201 VOLTAGES TS, 5V 120 .- - . TBT A ROD NeO 1—| |Wl
0. 01UF 201 gl il 0. 22UF XsR 0201
GND_VQ D=TRUE [ 10% TBT: TX70
(Both C's) 2 ifg,z&w CRI TI CAL @\D_Val D=TRUE @\D_Val D=TRUE
c3274 L oao: TBT Dir DP Dir 'R3271
o 26 TBT_A_D2R N<O> o270 112 w1 s TBT_A_D2R C P<0> - - 470K
us 26 TBT_A _D2R P<0> : CERM X5 1 201 ss TBT A D2R C N<O> bl - 2LIPYS Toow
1L_C3275 I I - al
0.4tk 2, v - @DVl D=TRUE @DVl D=TRUE / S— ™ , 201
i R3294* 'R3295 J3200
NOTE: Pol arity Swapped for |ayout! 1K 1K C3206 [
,| DUAL-MDP-K70 || 5GP
201, , o1 2T° - O3 TBTACONN 7 C EN
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE T i M._LANEOPG, M N-RECK-W DTH=0' 20 M I
2 XNET_ 2 XNET_ LNECK. 10%
R3278 470K 1 ) OCONFI G2 M._LANEONG [ 5 VOLUTAGE=T8. 9V (0-18.9) 100
3278 .|| NN 5770w 8 | SGND2 [eXo i s X5 CERM
o5 20 [TRy—DP_TBTPA M. C P<3> | 2o sav L s DP_TBTPA M._P<3> v - - 10 | SOM._LANE3P  M._LANELPG |9 - - DP A LSX_ M_P<1> 20 55
0. 22UF SR o201 -— - 2 - -
s 26 (TRy—DP TBTPA M. C N<3> 27 T ss DP_TBTPA M. N<3> S - 12 | SOM_LANESN  M_LANEINg |11 - - DP_A LSX M. N<1> 20 85
l—@—‘?—| . : Dl 14 | “ o D3 | 13
0. 22UF 20% 6.3V TBT: Terninated I R3279 470K . 5 o o .
eR 0201 NN 770w 16 | HAUX_CHP M__LANE2Pn | 15 TBT: LSX_R2P/P2R (PN
vz 18 | SAUX_CHN M._LANE2NG | 17
1 20 | ODP_PVR  pogr A RETURNQ-{ 19 NOTE: Pol arity Swapped for |ayout!
= SHLD G\D_VOI D=TRUE
CRITI CAL J (Both C's)
d d d C3272 e
SOV BETRE PLLYY] 0. 220F | [20% &3 L TBT A R2D C Nel> ) 26 85
(Both C9) o vapreil 2 2 2% vl p=TRE (Both D's) - - s TBT_A_R2D P<1> : R 0201 TRT A ROD C P<1> 2
3276 - | |- . . D3298 A N K ’ - o= C3273 || < e o
o 26 TBT A D2R N<1> 0. a70F 12— ss TBT A D2R C P<1> BARG0- 02LRH TP 77 Les TBT A D2R1_AUXDDC P - J_ - - ss TBT A R2D N<1> | [ 53y
. Coow X5R 1 201 ok oao1
85 26 TBT A D2R P<1> . C3277 s ; ss TBT A D2R C N<1> D3299 R M ss TBT A D2R1 AUXDDC N - ~ BT TX1
0.a70F |12, &V BARS0- 02LRH TSP 27 @D val D=TRUE
. CERM X5R- 1 201 ‘R3273
NOTE: Pol arity Swapped for |ayout! CRI TI CAL J16:514-0824 / J17:514-0831 A
L3298 5%
650NH- 5% 0. 430MA- 0. 520HM Izow
as 20 _DP_A_AUXCH DDC P ) . GNDVO D-TRUE o o
G
85 20 _DP_A AUXCH DDC N 0603 pilg )
NO_XNET_CONNECTI ON=TRUE -
CRI Tl CAL 470k R's for ESD protection
1
C33209P§ e ggF’ngg L3299 on AC- coupl ed signals.
o —— o 650NH- 5% 0. 430MA- 0. 520HM -
50V 30v
| | & : :
2603 oD _VG TROE
NO_XNET_CONNECTI ON-TRUE
TBT A _HPD o
” SYNC_NVASTER=J16 VAX SYNC DATE=02/ 1172013
20 _TBT A CONFI G1_RC N DP Source nust pull o 'H
G202 down HPD i nput wi th Thunder bolt Connector A
2 TBT A CONFI G2 RC o 0. 01LF
o0 S greater than or equal -'\ 64
XSR- CERM to 100K (DPv1.1a). -
R3252'| |'R3251 c3204 1| |+ 3205  |'Re241 ozt Appl e Inc. oo
1M 1M 100K ) ®
5% 5% 5% = Si nk HPD range: 12 4 O
1/ 20w 1/ 20w 1/ 20W " .
M '3 M High: 2.0 - 5.0V NOTI CE OF PROPRI ETARY PROPERTY:
012 220t 220t Low 0 - 0.8V 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 32 OF 123
L |1 NOT TO REPRODUCE CR OOPY I T
= 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 29 O: 86
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3. 3V/ HV Power

MUX

70 68 30 29 28 27 26 =PP3V3 S4 TBT

V3P3 nust be S4 to support
wake from Thunderbol t devices. €3320 * 3321 * 'R3327 R3329*
=PP3V3 S4 TBTBPWRSW 0.1F ——  0.1UF —— 5 10K 100K
° Noni nal Mn Max S P EZ"ZDW . 1120w
CRI TI CAL ORI TI CAL 1'V3P3 1100mA 1030mA 1200mA 0201 0201 , 201 ol 9 201,
71 C3380 1 3381 IHVSO  890mA  830mA  930mA (assunes 15V, 12Wmi ni mum VDD TBT B BIAS w©
C:Egosur L IHVS3 ~ 890mA  830MA  930mA (assunes 3S, 9-12.6V, 7.5-11.7W CﬁGTslzch VOLTAGE=3. 3V
20%
6.3V CBTL05023 C3325
O;P(SlEY—E;Ag‘\FA HVQFN 0. 1UF
19 V3P3QUT 18 NG 26 ()BT B GO SEL L Bl ASIN Bl ASOUT|_24 %
20 | )V3P3 2 CiRm XsR
70 _=PPHV_SW TBTBPWRSW — 12 PPHV_SW TBTBPVR 20 10 11 [TEy—DP_AUXI O EN 2 [auxi 0 EN 0201
M N_LI NE W DTH=0. 38 WM 330 ]
18. 9V Max ! ? . WHv e T VaTacetoy o0 M o5 26¢@ry—DP_TBTPB AUXCH C N lcso—lup| |WI ss DP_TBTPB AUXCH N 7 |aux- =
1 C3311 o5 20(gry—DP_TBTPB AUXCH C P ; CERM XROL ss DP_TBTPB AUXCH P 8 |AUX+ AUXI O-|_23 DP B AUXCH DDC N 30 85
€3315 * 1 C3310 CRITI CAL Lo iF TN | o= o Ao e P
47U —— 0 1F u3310 g% 0. 1UF Ceron xa01 1oy DP_TBTPB DDC DATA 4 |poc_paT BT RX 1 Blas ik e
2 :
XER—%ZH? ) ) 2251 COB21040RGP xR 1 [Ty DP_TBTPB DOC GLK 5 |pbc_cLk -
16 |RSVD RSVD| 15 2 ¢oom—TBT_B CONFIGL BUF 16 |cA DETOUT CA DET| 28 TBT B CONFIGL RC 30
3332 ||
o0 [Ty =TBTBPURSW EN 5 [N | SET_vaP3 8 TBTBPWRSW | SET_V3P3 o5 20 [Ty DR TBTPB M. C P<1> 0. 22UF I I 0% ooV 1 ss DP_TBTPB M. P<1> 1 |ppy
a5 26 DP_TBTPB M. C N<1> : R 0201 ss DP_TBTPB M. N<1> 10 |pp- DPM.O+|_19 DP B LSX M. P<1> 20 85
26 TBT B HV EN 11 |Hv_EN | SET_S0| 10 TBTBPVWRSW | SET_S0 ™ 1_C3333 L r
g - 0.220F | 2% &3 TBT B LSTX 14 |LsTX DPM.O- 20 P B LSX M. _Nel> %003
B ok oao1 26 .
o0 20 [Tgy—=1BT SO EN 17 |so | SET_s3 9 TBTBPWRSW | SET_S3 o a0 20 20 7 o0 ZPP3V3_S4 TBT TeT B LSRX UNBUE |l orx TBT: LSX B R2P/P2R (P/N)
@D 1 TBTHV: P15V TBTHV: P15V P
T T 'R3311 'R3312 ORI TI CAL 2 [Ty TBT B DP PVRDN s |op_PD
bl T I I I 22. 6K 36. 5K uU3360
DP_TBTPB HPD 12 |HPDOUT HPD[_17 TBT B HPD
l l l l l l § iew iew 5 74AUP1T97GM - *
et T SOT886 A D_THVPAD .
R 26 ¢oom}—TBT B LSRX 4 M R3326 el g R§o328
100K
TBTBPWRSW | SET_SO R B 59
TBTHV: P15V TBTHV: P15V 1/20% irzow
201 201
R3313'| |'R3314 2 2
22. 6K 22.6K T SleSfhul? pratecttonl s dn y)
1/ 16W 1/ 16W
M- LF M- LF
202, , 402
For 12V systens: L330
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON FERR- 120- CHV 3A 3305
1 Y |2 PP3V3RHV_SW TBTBPWR 0. Oll;JF
11450338 2 RES. MTL FI LM 1/ 16W 17. BK. 1, 0402, SUD, LF R3310, R3313 TBTHV: P12V 0603 N LINE W DTH=0. 56 W TBTBOONN 1_C ey
ValThceatay o 20 M N-RECK-W DTH=0' 20 M I SOVADTRE
11450338 2 RES, MIL FILM 1/ 16W 17. 3K, 1, 0402, SVD, LF R3311, R3314 TBTHV: P12V C3300 * R3301 VOLTAGE=T8. 8V g% (Both C's)
0. 01UF —— 12 (0-18.9V) X5R. CERM 70 2
. Lo%—T— TBTBCONN 20 RC 1 2 DP Dir TBT Dir 0201 [20% &av L_TBT B R2D C P<0> ) = o
Noni nal Mn Max x7R-CERM 2 M RN BTED: 38 e 5% & &= ss TBT B R2D P<0> R 0201 TBT B R2D C N<O> am = =
I HVSO/ S3 1120mA  1090mA  1170mA (12W mi ni mum 040 1 3301 VOLTAGE=18. 9V v 20w pal - s TBT B R2D N<O> | ;o% —
0 01UF 201 o= o= ["200 e av
— 10% TBT: TX
(c':&vz DECTR;; 2 0% ceru CRI TI CAL -0 @\D_Val D=TRUE
C3374 L 0402 TBT Dir DP Dir ‘R3371
o 26 TBT_B_D2R N<O> | 2% v 1 s TBT_B_D2R C P<0> - - 470K
o5 26 TBT B D2R P<0> 0. 47U CERM X5 1 201 s TBT B D2R C N<O> - - BEER T oow
1L_C3375 I I o= T i
o.an g, ] e S Ee )
NOTE: Pol arity Swapped for Layout! 1K 1K A\E3200K70 C3306
oy Toow 2o | DUAL- NDP- n 0. 01UF
201 Sor OMFPD  F-ANG TH = G\DOo= TBTBOONN 7 C 1|2
2 2 24 § ~CONFI GL M._LANEOPG, | 23 WAL WDTHED. 55 | [
NO_XNET_CONNECTI ONETRUE m,mgr,aml%:g%»gu 40k . 26 [ Qoo o M__LANEONG | 25 M NNECCw T e ov 109
3378 .|| NN 5770w 28 § SaND2 D1 |27 i X5 CERM
o5 26 [Ty—DP_TBIPB M._C P<3> I 0. 2o0F 1125 esv 1 s DP_TBTPB M _P<3> v - - 30 § SM_LANE3P  M._LANELPG |29 - - DP_B LSX M _P<i> 30 85
o5 20 [Ty DP TBTPB M C N<3> 2 T as DP_TBTPB M. N<3> Pl - 32 § SML_LANESN  M__LANEING |31 - - DP B LSX M. N<1> a0 85
‘—@3ﬁ—| . ) T 34 | “one D3~ | 33
0. 22UF 20% 6.3V TBT: Termi nated I R3379 470K 1 5 0 o TBT: LSX R2Pf P2R (P
eR 0201 NN zow 36 | SAUX_CHP M._LANE2PG, | 35 SX_R2P/ (PN
vz 38 § SAUX_CHN M._LANE2NG, | 37
40§ 5OP_PWR  pogr B RETURNOL 39 NOTE: Pol arity Swapped for Layout!
= SHLD GND_VQ D=TRUE
CRITI CAL J (Both C's)
J I d NEE
SOV BETRE g Y G372 [ 2% 6av L_IBT B R2D C N<1> 26 85
(Both C's) o5 5 (Both D's) 0.220F | 138 &% <M
C3376 e oVa D=TRE ? ? ‘aova o-Tre D3398 A K . - - 55 TBT B R2D P<1> 3373 L TBT B R2D C P<1> am = =
o 26 TBT B D2R N<i1> 0. a70F 125 v —1 s TBT B D2R C P<1> 'WD'W‘ ss TBT B D2R1_AUXDDC P - J_ - - ss TBT B R2D N<1> 1
. CERM 3R 1 201
o 26 TBT B D2R P<i> | 3377 L ; ss TBT B D2R C Nel> D3399 N . ss TBT B D2R1_AUXDDC N - L N
0.a70F I 24 oR 1 201 BAR90- 02LRH > TSLP-2-7
NOTE: Pol arity Swapped for Layout! R oA J16:514-0824 / J17:514-0831
650NH- 5% 0. 430MA- 0. 520HM
o5 30 _DP_B AUXCH DDC P ) . G\D_VO D=TRUE -—
DP_B AUXCH DDC N 0603
85 30 NO_XNET_CONNECTI ON=TRUE
CRI Tl CAL 470k R's for ESD protection
C3398 ! C3399 13399 > P
30PF —— 30PF on AC-coupl ed signals.
o —— o 650NH- 5% 0. 430MA- 0. 520HM -
sov 5 sov N~
mGOANgg ﬁgszo z - GND_VO D=TRUE
0603 -
NO_XNET_CONNECTI ON=TRUE
TBT B HPD o
* SYNC_NVASTER=J16 VAX SYNC DATE=02/ 1172013
30 _IBT B CONFI GL RC N DP Source nust pull o 'H
%ﬁ%&l down HPD i nput i th Thunder bolt Connector B
2 o—IBT B CONFI @ RC " .
o0 S greater than or equal BTG O
AL X SR CER to 100K (DPVL. 1a). Appl e I nc 051-0164
R3352 R3351 =394 : 1 3395 R3341 p . e
1M 1M 100K
5% 5% 5% = Si nk HPD range: 8 12 4 O
v oW e High: 2.0 - 5.0V NOTI CE OF PROPRI ETARY PROPERTY:
012 220 220 Low. 0 - 0.8V 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 33 OF 123
L 11 NOT TO REPRODUCE OR OOPY | T
= 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 30 O: 86
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70 47 40

Dual - Por t

Host

DDC Cr ossbar

=PP: DP
1
R3402 1
3 29K R3404
8 1 C3400 150w Pow
U3400 T E 5
S iov
16 TS3D§:]N0224 b R32402:|L< * R324%?<
ENA . .
1% 1%
= (@ DP TBTPA DDC CLK 1| Nar ouTAL+| 20 1/20’\v4v: 1/ 20W
2@y DP_TBTPA DDC DATA 2 | nae RTCAL Grar-[19 201 |, 201
ouTA0+| 18 DP TBTSNKO DDC CLK (s
Qutao. [ 7 DP_TBTSNKO DDC DATA gy 1
14 SAl SA 15
10 | eng
. DP_TBTPB DDC CLK 3 |1 ne+ autB1+| &
wea DP_TBTPB DDC DATA 411 ne autel- | 7
ouTBo+| 8 DP TBTSNK1 DDC CLK "
aureo- | 2 DP_TBTSNK1 DDC DATA Fmy -
2 my—TBT_DDC XBAR EN L 12 |sp 5, ssq il
g E
n —
o~

SYNC MASTER=J16 MAX

SYNC DATE=02/11/201

TTTLE

TBT DDC Cr ossbar

d} Appl e I nc.
®

T O we: |
051-0164 | D
12.4.0

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

|
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a5 44

AP & BT Load Switch

TPS229248

CHANNEL

N-TYPE

18.4 MOHM @. 3V

Al RPORT

oo o BLUETOOTH
CRI Tl CAL L3502
TPS22924 FERR- 220- OHM 2. 5A
10w 22 =PP3V3_S4 AP A2 o AL s PP3V3 S4 AP FET LYY L2 = PP3V3_S4 AP FLT 51450335
. mm
T varfor T A NEES S NG BT
e AP_PVR EN 2l 163502 |1 €3503 | €3504 J3500
womyAP_ PWR EN @) ) L0, 4
GN\D 10% —— 10% —T— 20% SSD- K99
P /NN P/ P ¢ F-RT-s
Z«i 0402 0402 503 1 [ ]
0
1 b1 sce eneeass00. 4.7 s ug-AP_EVENT_L 210
S 177,ZEPOEAPR2DCN C3505 12 0. 1UF PO E AP R2D N .0
= 0201 | [i@Erv 6BV | ~ Pg E AP %D P SO
o POE AP RRD ¢ P C3506, 20 1UF - o
m 020T | [ 1 @ERv X6R3V °lo
PLAGE NEAR-33500. 5 7 - PCI E_CLK100M AP_N 13
7 1 > PCLE_CLK100M AP_P z 5
715 o PCLE_AP_D2R P 10 g
7 13 T} PCl E_AP_D2R N uly
12
0
70 32 =PP3V3_G3H BT » AP_WAKE L 13 ?
AP_RESET_CONN L 14
CRI TI CAL 32
T' o R = AP_CLKREO O L 15 g
neal 3501 o 22 USB_BT_MUX_N 16
. BT RESET MASK L TPS$239248 FERR- 220- OHM 2. 5A o USB BT MUX P o
BT_RESET_MASK_L GATES BT_PWR RST_L A2 AL PP3V3_G3H BT _FET 1Y YY L2 PP3V3_G3H BT_FLT LN DY
until after SO GPIOis guranteed stable B2 )N vout([ B P AR\ Yorrzo. swM 0603 WRTAGE=3) B0 s ||
M NZNECK_W DTH=0. 2MM M N_NECK_W DTH=0. 2MM 19 o
15 4 SMC_GB WAKESRC EN 2N b 3507 :| 3508 : NS
0. 1UF —— ~10UF 0
CRITI CAL . 1% T 2% —— ]
0%540 © X7R CERM 2 Siok 2
400UV 0402 603
SOT563 R35421 —
P- CHN 10K =
3 D S 4 1/12% b
14671 265, N
—
5
BT PWR EN
BT_PWR_RST_L
D= .
D
) 42 3348
BT_PWR_RST 2 45 2 400Lv Supervi sor & CLKREQ# |sol ation
’ | 5 = sorses Delay = 130 ns +/ - 20%
'R3543 1 C3541 B¢
10K 0. 01UF 1 PP3V3_S4_AP_FLT s =PP3V: AP 52 s 70
1/16W 20%
2402 ’ e CRI TI CAL
CERM e
402 = 'R3530 |'R3531 o
100K 232K 1C3530
= = 14 ew AT, U35 pr— %.o/luF
L VEeLF HBaLF SLAAAPO41V 5 8%
P3V3AP_VMON TORN a2
Wake from BT in G3H circuit
 » =PP3V3_G3H BT = AP_RESET CONN L AP_RESET L o
P KE L y
EN 6 AP_PWR EN 52 a5
wAP_CLKREQ O L 7 P AP CLKREQ L gmy 5 w0
CRI TI CAL C3500 1 2/
501 0. 1UF B aw
3|D, SSMBK15AMFVAPE 29% IR3532
— | vesm f cHRm 2 L
100K
">| ) 402 1%
i et T
4 = 2402 =
25”‘“01 w10 gy USB BT N 6 lop2 DFN
CRI Tl CAL -4
w10 cary USB_BT_P 7 lom 2 ool 10 8 BT o pavs 4 AP FLT =
o USB BT _MUIXN s
USB_BT WAKEN 2 [pp ouls SB_BT_MUX_P.. «
1
NCx—DM.1 1
3 Joe @B570 CRI TI CAL %ENJ
1 g SSMBK15AVFVAPE o § 2% ow
= o0 4 12rmy-PM SLP_S5_L 4ls VESM [V} o LF SYNC MVASTER=J16 FI YI N SYNC DATE=01/11/2013
G\D F-3 2 TTTCE
' Al RPORT/ BT
R351%JK SI GNAL_MODEL=SW _USB3740_DFN_USB3740_MXIO s : POLE VWAKE L 2T7;T 3 AP VAKE L 2 e e e |
1% -
v2 ! d} Appl e I nc. 051-0164 | D
201 £
2 = ° 12.4.0
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HDD SI GNAL CONNECTOR

J3720
S| LK_PART=HDD
CRI Tl CAL
PSA127-0747- AO1- 1H C3721 1|2 0.01UF
ok 10% 25v || xm SATA_HDD R2D C P -
oL - SATA HDD R2D C N amn e
GDVADTRE | O 2 = SATA_HDD R2D P 10% 2;/ I I 2X7R
@0 va o 3 2 SATA_HDD R2D N
- oL C3722 ao'Bormd OLUF
aovaome | o [ s SATA_HDD D2R C N
ovaome | o 8 2 SATA HD DPRC P | 3723 1. 0.01UF
o | [ o asv) Dxm | SATA HDD D2R N o -
Ot 7..2 SATA_HDD_D2R P 5 i e
1
518S0893 10% 25v4|0|2 XTR
il C3724 aovaond O1UF

GS3 SSD
J3700

DC R =0. 01- ohm

SATA Activity LED

11

3%%
ML
Gbg/z SATALED R L
A DEVEL OPNENT
DS3799
SZJGREEN: 3. 6MCD
g 2. OXI. 25M% SM

PCH SATALED L

PLAOECNRE’?SRSET?F%"A g 1ow . =PP3V3_SO_LED SATA
L3700 STCK PART=SSD
FERR- 26- OHM 6A _PART= R3712' ['R3713
=PP3V3_S0_SSD > " y: » PP3V3_S0_SSD FLT R T CAL 100K & 2 100K
. ! ; B e B SSD-J90 113WS S Piew
- mm /16 /16
SSD: Y 0603 SSD: Y MCH;HEEE S!B Eg §mn F- RT- SM MF-LF VE-LF
1C3701  C37001 AV 1 53 abk,[ 1,402
- LUF 0. 10F 29 Iz _ SMC_O0OB2_R2D_L e
> g%@n C%/)T 3o olst - SMC OOB2_DZ2R L oD <= =
0 4 g
o —
5 50 SATA=H, PClI E=L
= = 3 g g Z: % SATQEECI E_SEL
. SSD RESET_L PP3V3_AUX NC — 5 g g 2 NC PFW L sso v
e 9 SSD_EN PP3V3 _SO_SSD FLT
MFG RSVD NC 10 8? 46 l {;@_LF 302“’”"
11 45
PCI E TX3 % = 8 g = % PCl E RX3 R3717 O
13 43 1 BPO1
. PCIE TX2 NC 14 29 42 NC PCl E RX2 TP- BP- PLOXP55SMP14X450 0
C3711 %7 0 e NG 15 8 g a1 N Rrs BPO2
1]12 0. - BP-
e SSD_R2D_P<1> To oy | e cerm ozor 1o ot C—ia”  BPO3
PCI E TXl oy g SSD_RzD_N<l> PLNI)E-N?UWD . GND_VOI D=TRUE 17 39 G\D_VOI D=TRUE TP- BP- P1 xj 1’2@ BPO4
- | T2 0. 1UF . SSD R2D G P<1> w0 ol SSD PR _P<1> Bl E RX1
(POLARI TY REVERSED) = - SSD_R2D G RI> o 1 ~ SSD DPR N<1> e
C3710 ST s oo oo 2010 Ile e e Pol arity Reversed
- » SSD_R2D_C_N<0> 21 35 - SSD D2R _P<0> 178
s ooD_RZD_C P<0> 22 o O 34 g SSD D2R _N<0> oD PCI E RXO
C3713 P o 1k o 3]0 o= R oD Pol arity Reversed
PCI E TXO D SSD_R2D_N<0> | lO%l@GD\fVIC’IK)GTg;ECERM 0201 = ;g g? 32 PCl Ex2 SSD requires AC coupling caps on TX side
- SSD_R2D P<0> e 26 31 PCl E CLKI100M SSD N o
o - S 0. 1uE 2719 =0 PCIE_CLKIOOM'SSD P __gm.. »
C37i05nlg¥ LC!)ETRF;J(E:ERM 0201 2815 0 29
=10 OTee
sqom—SSD_CLKREQ L =l ofes 3
O O
592 9] e '
60 g
61 o SYNC MASTER=J16 JERRY SYNC DATE=01/07/2013
= e
63 SATA/ SSD Connectors
L T O s |
= = d} Appl e I nc | 051-0164 |D
POR: 51450457 (tall) © 12.4.0
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HDD POWER/ OOB CONNECTOR

HDD Cut - of - Band Tenper at ure Sensi ng

70 50 49 a8 sa =PP3V3_S0_SENSE

: N 7 _=PP1V5
13815
0
5%
1/ 16W
frits
5402
J3830 . ._=PPsv so_sATA \Ra814
78047-0483 10K
M ST- SM safety isol ation S ow
: Regss” T
o a2 SMC OOB1 R2D R L 1 2
o sHDD OOB1 _D2R L 1% 1/ 16W SMC OOB1_R2D L 44 81
4 M- 402 (2 s e = M
e
L3830
CRI Tl CAL R3803
51850864 C31803U0 M 1YY Y L2 _ e HOD OB DPRE L Node fis at 1.5v | 1 3,3K, 51 HDD OOB1 DPR R L 1
529% 0402 FERR- 220- OHM 5%
SER 2 16w
603 —|_ ssD Y "’502
J_ CRITI CAL
= 8
R1PO2L
SOT23- 3- HF
70 50 49 48 3« =PP3V3_S0_SENSE 2 @ 3 __P3V3_S0_O0B
N LI NE W DTH=0. 3pm
& HLAREE W FHE8: 288
SSDLY, G Dl6 )
Ris16 ) P R
s K & Q@800
1/ 16W '_
a0z . SSMBN15AFE
2[GN Sf  sorses
SATA L
D3 ' B
= R
K & Q8800
[ SSMBNL5AFE
0 SOT563
s5[G” Si7
70 3a =PPSV. ATA

Not es:
Drive active: Valid signal protocol
Drive asleep: HDD drives HDD OOB_TEMP | ow
Drive disconnected: Pulled high
Fromdrive:

Low. 0.0V to 0.3V
Hi gh: 1.2V to 2.0V

5 16V

= _=PP3V3_S0_SENSE

34 48 49 50 70

'R3805
CRI TI CAL B
s U3800 o
LM/331 2
voc\\scw;s
SMC OOBL D2R L gy as o0

G\D.

2

SYNC MASTER=J16 JERRY

SYNC DATE=01/07/201

TTILE

HDD Connect or

d} Appl e I nc.
®

v sl e |
051-0164 | D
12.4.0
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5

4

70 36

=PP3V3_ENET_PHY

BCMb7765 ENET SR pins are internal
I f disabled: Ckay to float VDD, VDDP & LX pin.
I'f enabl ed:

Special Star routing needed on these pins.

1.2V switching regulator.

VDD VDDP connect to =PP3V3_S3_ENET_PHY (add bypassing),

See note for SR _DI SABLE bel ow.
VFB nust al ways connect to =PP1V2_S3_ENET_PHY.
LX connects to inductor.

Decoupling on Pg 37.

281mA (1000base- T max power,

Caesar V)

VDD for Card Reader |/O
. =PP3V3R1V8_CR VDD O

CRITI CAL
L3900

FERR- 600- OHWM 300MA- 0. 850HM

ENET_SR L X 5

I nt er nal

=ENET_SR VFB 5

1.2V Switching Regul ator pins.

CRLTI CAL

FERR- 600- OHWV 300MA- 0. 850HM

=PP1V2_ENET_PHY

396mA (1000base-T, Caesar I1)

PP1V2 ENII:_I' P‘I‘-N AVDDL 1 L2
EY 0402
N VhyTHe0. 2 mm !
CRILTI CAL I nglz_;]f : : C39U%0
L3905 = XsF; iéé;fz 2 g%z/@m CRI_TI CAL
FERR- 600- OHM 300MA- 0. 850HM - G5RY 285 1.3925
| 1 2 PP3V3 ENET PHY BI ASVDDH FERR- 600- OHM 0. 5A
0402 =
VRERERR W BHES: 2 er3905 i PPLVZ ENCT PHY POLEPLL 1 (VYY1 2
VCLTAGE—I 2V m
xor 8% C3926
CRILTI CAL 0.1 ;;__ J . 20
L3910 Y 2 2 ol CRITI CAL
FERR- 600- OHMV 300MA- 0. 850HM X5R- GERY Xk CERML 5930
4 1YY Y L2 _PP3Vv3 ENEr PHY AVDDY FERR- 600- OHMV 300MA- 0. 850HM
0402 =
2 VR W BH 31—'@9101 [2c3910 [1c3011 PPLV2 ENET PHY GPHYPLL 2
ggg%UF ?go}up NSRS - 15" 0402
WS T Mo T 18 o C39311 |1C3930
o 020 6361 0. 1UF UF
402, . %—— f— 200”
X5R- 2 2 X5R'CERML
L L &Y B
1 1 L B O =
R349 470|<1 14R37?< 41 C§1971?";> _L _L CB}QUJ;EG
5% 9 s 2 8¢ B e N o 1 B = el S ] I B C39361 1C3935
LYY 160 XeR GG 8351 RV — S 7 < — — 1 HUF
o =PP3V3_SO0_ENET 4025 5402 AVDDH VDDO é J & AVDOL 3 vbbc oK ; :
S >‘ 9 o >‘ é S X5R- Sg 2 x8§ LR QUT/GPIOL is used as a 3.3V/ 1.8V internal LDO out for
1R3942 2 2 % y @ % 3 = 01 6 the card reader on-chip I/0O
C3950 = s % o ] Connect only to U3900 pin 20.
0. 1UF rrent uox
77 13 P E ENET D2R N 1 2 i,é imting OM T_TABLE ) & =
@L——————| |7 24 2 Resi st or U3900 &
109%
ot G3951 ENET_VVAI N_PRSNT 58 [\MA N PRSNT (10 ey BOVB7766COKMLG TRO0_P| 40 ENETCONN MDI_P<0> w50
PCI E ENET 2R P Baot™ G e FN-BXe TRoO_N_41 ENETCONN_ VDI _N<0> .
R o1 | -] PCIE ENET_D2R C N - 27 |pcl E_TXD_N TRD1L_P| 44 ENETCONN_MDI _P<1> 36 80
Fillgvu ~| PCIE ENET D2R C P - 28 |pcl E_TXD_P TRD1_N|_43 ENETCONN_MDI _N<1> 36 80
955 XSG .| PCIE ENET R2D P o 33|b0E RO P TRD2_P|_46 ENETCONN_MDI _P<2> 5 80
10F PCl E_ENET_R2D N - 34 - RXD TRO2_N_47 ENETCONN_MDI _N<2> 5 80
- EJL___BL_Q__” E_ENET. 2 = - PO E_RXD_N TROoS_P|_50 ENETCONN_MDI _P<3> 56 50
10% 70 PCl E_CLK100M ENET_P - 31 |PCi E_REFCLK_P TRD3_N_49 ENETCONN_MDI _N<3> 36 80
XSF}SS\/%RM G3956 11 (D PCl E_CLK100M ENET_N - 30|PaE REFALK N
02 : g s GPI 0.0/ CR ACT_LED*| 5
2 . ) 0/ CR_ACT_|
7 1 —PCLE_ENET_R2D C N 1 H - ENET_RESET L - LPERST (e g[ PO 1 LR ot B NC¢
¥ 0 1 @ ENET_CLKREQ L &—%CLKREQ" (o) GPI O 2/ MEDI A SENSEL O g ENET MEDI A SENSE oo 1 e
X5R: RM " "
—ENET WAKE L 028? _ 3 |waker NOTE: "I Px" == Programmabl e pul | -up/down
= o - (o ) 1o ENET_SD_DETECT_L (-
(See note) SOLETECT can onty be used active |om bt 1o orrme | - S CLtam» =
7 20 - LONPWR (i PD) - 1 PU- ENET) o 1 2 a7 80
s ENET_LOW PVR 4 (ro) . , 26 ENET_SD_CMD R3961 33 SDCONN_CMVD
WAKE# E il - il R3979 33 5% 1I7Z20W VF 20T @
21 2 DCON ,
Mist isolate fromPCle WAKE# if PHY SMB_ENET_SCL o0 lsVB Ok R o ENET_SD QLK L T 27T N_CLK oD *7 0
i's povered-down In S3/S5. Standard SVB_ENET_SDA —_ 0518 DATA (1o e R oaTA0l 25 qugu ENET CRDATAO>  RB97L 33 wn\np2 oo o o SDOONN DATASO> oo
N-channel FET isol ati on suggested. ENET SCLK 66 |SLK SPDLOOOLED* CR_DATA1| 24 ENET DATA<1> 33 1 2 DQ oW oT SDCONN_DATA<1> a7
If PHY i's always powered then alias S G Y I e Sl 7Y o= CROATR| 23 qugpu ENET CR DATA<2>  89fo 83 1n\n2 oo SDOONN DATA<2> ey 50 oo
=ENET_WAKE_L to POl E_WAKE L. w0 3 SI / EEDATA s CR DATAS| 22 . ENET_CR DATA<3> 33 1 2 5% LT20W 0T "SDCONN DATAS3> s 1 40
—VAKE_| - VAKE_| 50 35T E":‘lg CSNCG:_ Pary 22 SO_LI NKLED* z g CR_DATAA| 52 "‘Eo ENET _CR DATA<4> R3975 33 1\, 5% U20W W 20T SHoONN DATA<4S e
B - e e A 8| cRowTas| 5 @ugwENET CR DATAS>  RIFID 33 1 np o ENET_CR DATA<5> R3976 33 1 a2 o 20N W 20T SDOONN DATA<5> @E o 0
NCx2-|SPDLOOLED*/ SERIAL_DO (o) z CR’DATA(S%W\N\’Z bun T 20W " 70T S DOONN DATA<6- v
w gm—ENET_TRAFFICLED L » 67 |TRAFFI CLED*/ SERI AL DI (co) = CR_DATA7| 55 w0 ENET CR DATA<7> 33 1 2 oY% 1720w SDCONN_DATA<7> 7 50
ry 1c nser eature neede 0
(1 PU- ENET) M5_I NS*|_5 Control si gnal to light LED or control SD bus power .
o - SYSCLK CLKZSM ENET 28 paul (17U SR LED*/ CR_BUS_PWR 60y, ENET_CR PWREN = >
NC>E2|XTALO (PUENET) - CR:V‘P* 57 o SDCONN_WP N ¥
s ENET_RDAC - 38|roac (NO 1 PU OR 1 PD- ENET) SRDISABLE| 68 . ENET SR DI SABLE R3981 1K 1,Ax2 IR
e THRM_PAD o -
. — (See note) J_
PHY Non-Vol atil e Menory 1|1?32946K5 2 ENET 1.2V SR |'S ENABLED | F FLOATI NG L ener supports both active-levels for V.
ROVI cont ai ns MAC addr ess, Pq e config 1%16¥V ENET_CR Signal s
info as well as code for Bonjour proxy. %-ZL =
Avoi ds need for EFI to programat startup. 2 BCM requests SD CR[0: 7], CMD, CLK termination. PLACEMENT_NOTE=PLACE R3961 NEAR U3900
(Required ROM size 1 Mit)
1 ENET_SR DI SABLE PLACENENT_NOTE=PLACE R3979 NEAR L3900
70 36 55 _=PP3V3_ENET_RHY I'f ENET switching regulator is PLACEVENT_NOTE=PLACE R3971 NEAR U900
used, this pin should have PLACEMENT_NOTE=PLACE R3972 NEAR U3900
o 1 a 1K pul | -down to GND PLACEMENT_NOTE=PLACE R3973 NEAR U3900
VCC . — CB}gu?:o PLACEMENT_NOTE=PLACE R3974 NEAR U3900
== Yo
PLACEMENT_NOTE=PLACE R3975 NEAR U3900
U890 2 ek o e
SOl G 8S1 PLACEMENT_NOTE=PLACE R3977 NEAR L3900
%0 35 ry—ENET_SCLK - 2 lsck OM T_TABLE si| 1 ENET_MOSI_m 55 o0 PLACEMENT_NOTE=PLACE R3978 NEAR L3900
v s ENET CS L - 4 s SYN(%I ll\/LAtSTERbJIG NVAX SYNC DATE=02/ 11/ 2013
8
= IR > s M SO - - ETHERNET PHY ( CAESAR
3 gRESET* R3990 ['R3997 051 016
GND 4. 7K o7 d} Appl e I nc. 0- 0164
NOTE: Pul | -down on SO plus internal pull-ups on ~ %}E\é’ }E\é’ <) 12.4.0
other 3 SPI pins configures ENET for the 2402 2402 NOTI CE OF PROPRI ETARY PROPERTY:
At mel AT45DBO11D (1Mbit) ROM If a different

ROM i s used then the straps nust change.
ENETM requires S| pull-down instead of SO _—

NOTE:
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70 36 3s =PP3V3_ENET PHY

3.3V ENET FET

CAESAR |V ACTIVITY LED

70 36 35 ZPP3V3 ENET PHY

DEVEL OPVENT
'R4050

330

5%

1/16W

M- LF
2402
LENET_ACT

A DEVELOPNENT
SZ\LED4050

4 GREEN- 3. 6MD
2. X1, 25M4 SM
SI LKSCREEN: ENET ACT

ENET_TRAFFI CLED_L

=PP3V3R1V8_CR_VDDI O
s

CAESAR 1V 1. 2V | |\|| . VR C:IVPTS ENET Enabl e Generation CRIT(I)%L
"ENET" = "SO0" || ("S4" && "WOL_EN') NTR4101P
CRI Tl CAL SOT- 23- HF
L401
4. 7UH 0. 8A 70 =PP3V3 S4 FET ENET 2 /S D\ s PP3V3 ENET FET
s ENET_SR LX 1 2 PP1V2_ENET_I NTREG | Iil
VI NRERR-WBHHES: Sk povosie-sv _ s 14020 T
decoupl i ng 14010 |r 4011 Agggt%\_/ 40 \R/ﬂéﬁ;ﬁg&gﬁ@ﬁﬁfﬁ 5\ R4020 ——0,,033UF
|4 70F 0. 10F SW TCH_NODE=TRUE 10K S 18V 1
—— 20% —— 1% DI DT=TRUE 1/ 18W 35
2 beloeraa |2 K8 cenm Feedback [ oop W'Y R4o21 | A021
202 0402 402 100K ;
PM EN ENET L . 1 2 P3V3ENET_SS 2 | |2
T CRITI (C)/;Ll 3 %/ff/é’\év 10%
- 2N7002%1N G 402 XBaE™
SOT- 363 H_
5 CRI Tl CAL 6
1 ML EN N %021
4 2N7002 X-G
SOT- 363
o0 on 45 44 21 12 [Ty PM SLP S3 L 2\c| Y
s PP1V2_ENET_I| NTREG — =PP1V2_ENET_PHY ss -
MAKE_BASE=TRUE T - 1
— =ENET_SR VFB s J_
=PP3V3_ENET PHY 35 35 10
%1070 'R4070
VBKI5AMFVAPE 10K
VESM hal 1/16W
LY 2102
w2 12 POLE_WAKE_L S[R3 o ENET_WAKE | —  —ENET_WAKE_L s
1 ~ VAKE BASE= =
PP3V3R1V8_ENET_LR_OUT
514- 0822
5750088 CRI BCAL
ENETCONN MDI P 1 T4SOMOO 12 K70- K72
80 5B <1> ENETCONN MDI T P<1><I> 36 80 F- ANG TH
ENET_MDI
50 35 gry-ENETCONN_MDI_N<1> 2 Pt 11 ENETCONN_MDI_T_N<1> gy a6 50 00 s5(Bry—ENETCONN MDI_ T Ne3> CH IS ENET VDI TRAN
%0 0Py ENETCONN M) T P<3> 7 o | ENET_MDI _TRANG+
3 sof 10 ENETCONN MCT1 20 sogmry ENETCONN DI T Ne1> 6 | | ENET_MDI_TRANL
™= 80 36, ENETCONN, T N2> 51 " o |ENET_MDI_TRAN2
LFE8904CF o0 3By ENETCONN MDI_T P<2> 4 |, ENET_MDI_TRANZ+
4 so| 9 ENETCONN MCT3 VDL
%0 20gyENETCONN M) _T P<1> 3 o |ENET_MDI_TRANL+
80 36 ENETCONN, T NO> 2|4 ENET_MDI _TRANO-
%0 35y ENETCONN M) P<3> 5 LS 8 ENETCONN VDI T P<3> ey 36 0 o s0gEry ENETCONN VD T P> 1 o | ENET VD “TRANOS
%0 a5¢EryENETCONN MDI_N<3> 6 7 ENETCONN VDI T N<3> ey 36 0 9
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50 35 gry-ENETCONN_MDI_P<0> 6 7 ENETCONN VDI _T_P<0> (g 56 50
< RX
ENETCONN_TCJ, o o
'R4000 |'R4001 |'R4002 |'R4003
14001 |+ C4002 [+ C4003 |1 C4004 75 75 75 75
0. 1UF 0. 1UF 0. 1UF 0. 1UF 5% 5% 5%
28% 28% 28% 28% 1/16W 1/16W 1/16W
2 {hm 2 & fod 2 hm T T bired Tl
402 402 402 2 2 2 2
= 6 ENETCONN BS
M N_LI'NE_ W DIH=0. 4 MM
M N_NECK_W DTH=0. 2 nm
NOSTUEF
1 4000
—L Too0PF
-1 10%
2 2KV
CERM

SYNC _MASTER=J16_IAX SYNC DATE=02/11/ 2013

T L

Et her net Support & Connect or

BrRTRG, NOVEET sz |
d} Appl e I nc. 051- 0164 | D
o 12.4.0

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 40 OF 123
Il NOT TO REPRODUCE CR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED 36 O: 86

2 1




35352548
U4100 —_ =PP3V3 SO SWSD PWR 37
TPS2553 -
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%0 35 ¢OOT}—SDCONN_ CVD 2l 5|
L4102 sl g |vss
47NH 1. 30HM 41 5 |voD
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4110 * = o |SH.D_PIN
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USB CAMERA CONTROLLER

70 39 38 =PP3V3_S4 CAVERA

PP1V8_S4_CAMERA

38 39

50 s SMA DATA N

Caner a/ ALS/ DM C connect or

APN: 51850879

00
20455- A20E- 3
,E-RT-SM

N

22 25

s0 3s SM A_DATA P

w0 33 SMA CLK N

g0 38 SMA CLK P

L4200
FERR-1000- OHM )

70 55 55 54 52 =PP3VE S0 AUDIO 1 [ Y Y Y _2_PP3va pM c cow

s0 35 | 2C_CAMBENSOR SDA

80 3s | 2C CAMBENSOR SCL

38
s SMB_ALS F _SDA

PP5V_S4 CAMERA F 10
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10% X5R CERM X5R
2 6. 3V 0201-1 0201
CERM X5R
0201
L4220 PP1V2
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HIEHERRE
> >
w0 53 SMA _DATA P GPI 0B CAN BE CONFI GED AS g > 8
w0 3o SMA DATA N GENERAL GPI O AFTER POVER ON 2 cRiTiICAL Q>
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5 CAM EXT_BOOT 46 |epi o cs RsTBL. 36 TP ISMRST L
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1 4300 N
udF B
5 8.3V 1 77
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| nt er nal
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51850829
CRI Tl CAL

J4400
20525- 130E- 01
F- RT- SM

L4400 31 O
3AN';_4;129,_0467 FERR- 220- OHM
=PP12V_S0_LCD 1 2 PpP12V LCD E 1 ((YYY L2 pepiovicd 1o
VTR, 0sos A oo 4 2
603- HF M N-REGKW BTHEO. 1 M N-NECK-W DTH=0. 1 14420 14401 7 1°
10UF 0. 001UF o)
10% 20% 4
50V O
0402 Z o
Z O
5 O
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11 o
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Di spl ay TCon Mast er’ A7®_SNB DP TCON SCL 14 o
o1 47 o= 0
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17 0
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18
(oo} NTPNL_HPD - o
o)
o5 41Ery—DP_ L NTPNL_AUX_N 2015
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25
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28
o)
40 _VI DEO ON 215
s <M} BKLT VSYNC 30 o
33
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DY
ECH DS
ECH DS
40
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Backl i ght Control

Del ay applies only on a L->H transition on VIDEO ON. This guarantees video is valid before the backlight is enabled.

On a H>L transition, output follows with standard | ogic propagation del ay.

70 47 31 =PP3V3 SO _DP o

~
g

2
x
&
by

20_VI DEO ON 1

This ensures the backlight is off inmmediately after |oss of video
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TP to DP ali ases

[T TP _DP_TBTSRC M. CP<0> — DP_TBTSRC M. P<0> ,
= VRRE BASE-TRE
- TP _DP_TBTSRC M. CN<O> — DP_TBTSRC M. N<O> , .
[RRD>, = TRRE BAETRE
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» @D TP _DP TBTSRC AUXCH CP — DP_TBTSRC AUXCH P, &
= VAKE BASE-TRE
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— NO_TEST=TRUE MAKE_BASE-TRUE — 10% 10%
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8s AUX- A C4502
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: moeRY g DP_TBTSRC_HPD 13 |PD. B oW oW
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0. 22UF R
85 a1y DP_TBTSRC M. N<1> CA515: || - DP_TBTSRC M. C N<1> 4 g5
[mn | % eav
0. 22UF X5R 0201

'R4513
2. 7K

'R4514 |'R4515
27K 327K

5% %%

1/ 20w 1/ 20w

V3 VE
2201 2201

SYNC _MASTER=J16_IAX

SYNC DATE=02/11/ 2013

=3

I nt er nal

DP MJXi n

d} Appl e I nc.
®

THE | NF¢
PRCPR

I NOT

IV ALL

| ETARY Pl

ORMATI ON_CONTAI NED
ROPERTY OF AP

TO REPRODUCE OR COPY | T

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

RI GHTS RESERVED

NOTI CE OF PROPRI ETARY PROPERTY:
HEREIN | S THE
RGP PLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE

2

1

umm%& e |

051-0164 | D
12.4.0

45 OF 123

41 OF 86




L4601
FERR- 120- OHM 3A
PP5V_S4 EXTA ILIM 1YY Y L2 PP5V_S4 EXTA F
VOLTAGE=5V. VOLTAGE=5V.
M N_LI'NE_W DTH=0. 6MM 0603 M N_LI'NE_W DTH=0. 6MM
M N_NECK_W DTH=0. 2MM M N_NECK_W DTH=0. 2MM
128805 '
%4061%7";) 1 1 C4607 DLPONS N oorimica 1 oocriTica EXT PORT A
. — CRI TI CAL
p— 1L 0. YN ORI TI CAL = TSSLP-2- 1 = TSSLP-2-1
3N e (2)8%1UF 4 = 2 2l D4606 P2RF- 02LS -02LS CRITI CAL
X7R- CERM 10V —_— D4601
0402 2 CERM —_— ESDOP2RF- 02LS J4600
402 ESDOP2RF- 02LS 2 2
LYY TSSLP- 2-1 TSSLPr2-1 USB- NOL- K70 D
CRI TI CAL 1 1 F-ANG TH
J_ 1o veus
= = s0 USB2 EXTA N 2l 6
= s USB2 EXTA P El Dy
4 O G\D
CRITICAL s USB3 EXTA RX N 5] 5 sToa ssrx
so USB3 EXTA RX_P 6 =
=PP3V: H Bl O STDA_SSRXH
o =PP3V3_GBH SN USBMUX 80CHW 25% 100NMA 715 oo G n
0504 w0 USB3 EXTA TX F N 85 ston ssTx
4606 1| | R4B0O5 L2 o 50USB3 EXTA TX F P 915 sToA_ssTxH
0. 12%50:: 190(/3K w0 13 (}USB3 EXTA RX E N 4 LYY Y Ll R AL
L o 1/ 16W j— ] BAEHS. 2 D4605 1
402 2 N5oLF 1 D4604 11
q w0 12 uses exTarx Ep Y| (YYY Ll ESDOP2RE- 02L.S ESDOP2RF- 02LS
L e E— TSSLP-2-1 12
v L1 TSSLP-2-1
CKPLUS_WAI VE=ndi f pr_badt erm GND_VO D=TRUE ] 13
45 a4 DEBUGPRT_TX_L 5w ORITICAL vsfl 20USB2 EXTA MUXED N 1 14
45 444007} SMC DEBUGPRT RX L 4 m LJ4 10 v-12 SB2_EXTA_MUXED,_ P u
CKPLUS_WAI VE=ndi f pr _badt erm |Pl 3USBL02EZLE| OKPLUS_ WA VE=pdi f pr _badt er m -+ = 16 | | SHELD
a0 13 B_EXTA 0_N 7 b+ TEFN 17
%0 13 gEry—USB EXTA 0 P 6 | ORITICAL 17
10 42 _=PP5V_S4 USB . . CKPLUS_WAI VE=pdi f pr_badt er m L46°04 19
CRI Tl CAL 8 ~HOE* SEL| 10 SMC DEBUGPRT EN L am - 800HW ggm/s 100MVA 20
4601 | ,|*C4602 a\D 21
0. 1U 330UF- 25MOH q 2 =
2% 50% SI GNAL_MODEL =PI 3USB102_TQFN_PI 3USB102ZLE_MXJO 4608 0. 1UF
otRm 2 2 8,3y w0 1 B3_EXTA TX N 1|2 A3 exaatxcen 4l (Y Y Y Lls C
402 CASE- D2E 10%CERM X6R | [ 6.3V 0201 -
I 4609 0. 1UF = 514-0817
CRI Tl CAL %0 13 [rEy—USB3 EXTA TX P 1| |2 soUSB3 EXTATX CP 1 _m 2
= 10% M XS5R . 3V 1 L1
TPS2561DR = GND_VO D=TRUE
SON
2lino our] 2
3hina aurz| 8
18 13 USB EXTB OC L 104FAULTL* I1LIMZ __ USB ILIM
10 13 (oo} USB EXTA OC L FAULT2*
1
o0 4s PM EN USB PWR 4 lent R4602
S 11.5K
T_ En2 THRM 1/ 1%%
G\D PAD MF- LF L4611 e
1o 402, FERR- 120- CHMW 3A
bt
USB ILIML R PP5V S4 E LM 1YY Y L2 PP5V_S4 EXTB F
d VO TAGE=5V VOLTAGE=5V 1 1 EXT PORT B
M N_LI NE_W DTH=0. 6MV 0603 M N_LI'NE W DTH=0. 6MV CRI TI CAL CRI TI CAL
R4EQ3!| RIS A MNNEGCW BTHEO. 2k CRI TI CAL = TSSLP-2- 1 = TSSLP-2-1
- 18R lets BHE o2 % Bl o e
10 6151 1 CA617 120- OHME JOMA o o 4 4 J4610
s 0.01UF L L0 1iUF RLFONS z z
ML DT 9% PR USB- NO2- K70
2 X7R CERM 2 2 $m 80 13¢gry-USB EXTB 8 P 4 3 6|VBUS F- ANG TH
0402 402 —_—
USB EXTB 8 N — 1D
= ° “@—|—1m2— 116 veus
50USB2 EXTB N 25
= D4611 50USB2_EXTB P El D
= RCLAMPO582 410 ap
SLP1210N6 50USB3 EXTB RX N 515 STpA SsRx- B
CRI TI CAL 80USB3 EXTB RX P 6 o STDA SSRXH
’ O GND_DRAI N
50USB3 EXTB TX F N 815 etoA ssTX-
o 0USB3 EXTB TX F P 91 soa ssTxd
CRI TI CAL CRI TI CAL o] GRITICAL 10
2
L4613 D4614 D4615 1
800OHM 25% 100MVA ESDOP2RF- 02LS ESDOP2RF- 02LS >
0504 TSSLP-2-1 TSSLP-2-1 S
1
L2 1 1 14
15
USB3 EXTB RX F N _4 Y Y Y Lls
o0 D= - L = 16| | sH ELD
- M o |
5 13 USB3 EXTB RX F P 2 18
L1 19
GND_VOI D=TRUE 20
21
CRI TI CAL 22
L4614
800HM 25% 100NVA =
S04 = 514- 0825
4618 2
0. 1UF
%0 13[TR)—USB3 EXTB TX N 1 || 2 sUSB3 EXTB TX C N 4 Y 3
10% M X5R . 3V 1
4619 0. 1UF N SYNC MASTE! 16 KOSECOFF SYNC DAT! 3/ 18/ 2013 A
w0 - USB3 EXTB TX P 1 26 2USB3 EXTB TX C P f 2
10% M XSR . 3V 1
LL EXTERNAL USB PORTS A & B
GND_VOI D=TRUE T
d} Appl e Inc. 5' 0164
8 12. 4.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON _CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 46 OF 123
|1 NOT TO REPRODUCE CR OOPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 42 O: 86

8 7 6 5 4 3 2 1




L4701
FERR- 120- OHM 3A
PP5V S4 EXTC ILIM 1YY Y L2 PP5V_S4 EXTC F
Vr\?ll & W DTH=0. 60 0603 M N LINE W DTHEO. MV
NECK_W DTH=0. 2MVI N_NECK_W DTH=0. 2MM
o ; , EXT PORT C
AdR: 1 L4702 I oR T CAL cRITICAL
0.010F —— 1 8’418'2 120- CHME 90MA 2l 5 3 4 = %51':_ 02LS %\éﬁ— o2Ls CRITI CAL
—— 9 DLPONS O/ Q O
X7R CERM 2 5 rid N 6|vBUS 2321 2 J4700
0402 CER 3
‘ W ma@ WSBEXTCLP . oo USB- NCB- K70 D
p— F- ANG TH
50 13¢B) USB EXTC 1 N 1 Y 2 1
' D4701 o veus
= a0 USB2 EXTC N 2l5b
zc'-sﬁ__,l\l/';%%z s0 USB2 EXTC P 3 o D+
CRITTCAD 416 e
= CRI) 0 USB3_EXTC RX_N 515 sToa ssRx-
s0 USB3 EXTC RX P 6 O STDA SSRX+
80CHM 25% 100MVA 715 o orAlN
0504 50 USB3_EXTC TX_F_N 815 STOA SSTX
L2 . s0 USB3 EXTC TX F P 9 o STDA SSTXH
%0 13 (OT}—USB3 EXTC RX F N_4 FYTYW 3 CRITI CAL | SRITICAL 10
—_— 2
_ D4704 705 11 —
70 42 SPPOV 54 USB —9 w0 15 T}_USB3 EXTC RX E P ! Y L1I Ll %% ESDOP2RF- 02LS ESDOP2RF- 02LS 2
13
CRI TI CAL GND_VOI D=TRUE N i 2
BT L L AT02 5
. 330UF- 25MH CRI TI CAL
8 29% L4704 = = 16 | | SHI ELD
2 2 6,3V 17
CAEgrgl -&Agré oo 800HM 25% 100VA
B CRI TI CAL 0504 18
> 19
= TPS2561DR c4708 0. 1UF 20
SN % mmJéEM' 2 g USE3 EXTC TX C N 4 YT s 21
2lino our| 2 T0% CERVFXGR | [ 6. 3V 0201 - 2
3 o 8 709
e T %0 19(-USB3 EXTC TX P o usas ExXtc X C P ! YY1 e C
10 1 g USB_EXTD C L 10drauLT1* 1LIMT USB I LIV v L1 = J16: 514- 0826
11 @ USB EXTC OC L 6JFAULT2* GND_VQl D=TRUE J17: 514- 0841
1
s 42 PM EN USB PWR 4 leny R4702
L slewe THRM 11. 5K
Gp PAD VLR
o 402,
USB ILIM R
L R4703!
- 11. 5K
1%
1/16W
MF- LF
402,
FERR Ll423 10}41\4 3A —
" i 1 1
= | PP5V_S4_EXTD_ILIM . 5 PPSV S4 EXTD F CRI TI CAL CRI TI CAL EXT PORT D
= TSSLP- 2- 1 = TSSLP- 2- 1
M N LINE W DTIRO. 6Mv 0603 M N CCNE W DTH=0. 6MM =S -02LS =S -02LS CRITI CAL
M N_NECK_W DTH=0. 2MM N_NECKZW DTH=0. 2MV CRI TI CAL Wfﬁ': Wf J 4710
L4712 2 2
120- OHIVE 9OMA J 5 J 4 USB- NO4- K70
SR 1 ca717 Gl 9920 e
zg%_: —L-0. 1UF %0 13 gy USB EXTD 9 P a(YYY Ls elvaus 2< 1
X7R- CERM 2 T, 18 P — O VBUS
0402 2 CERM —_— 80USB2_EXTD N 2150
ao):@_USBEXTDQN 1YY Y L2 80USB2 EXTD P 3OD+
g O G\D
) 5USB3 EXTD RX N 210 STOA SSRX
SLP1210N6 2olSB3 EXTD RX P 21O STDA_SSRX| B
s O GND_DRAI N
= 50USB3 EXTD TX F N 210 SToA_SSTX:
o 50USB3 EXTD TX F P O STDA_SSTXH
CRI TI CAL | SRmca ,| SRTICA 10
L4713 D4714 D715 1
800HM 25% 100MVA ESDOP2RF- 02LS ESDOP2RF- 02LS 2
0504 TS8P 51 TSSLP-2-1 -
1
L2 1 1 14
50 13 ps ExTD R EN 4] (YY Y\ ls 15
— L = 16 | | sH ELD
17
80 13 USB3 EXTD RX F P_ 1 _m 2 18
Q=== L1 I _—
GND_VOI D=TRUE 20
21
CRI TI CAL 22
L4714
800HM 25% 100VA
o504 L J16: 514- 0827
L2 = J17: 514- 0842
04718
% 13 [IH-USB3_EXTD TX N 2% usas EXTD TX C N 4 f 3
MX5R —
C4719 1UF
aom@%%amwcn:l Y 2
M XSR L1
GD_VO D=TRE M\N\C VASTER=J16 RKOGECOLE o A
"051- 0164
d} Appl e Inc. 05 016
S 12 4.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED }-EREI N I'S THE
PROPRI ETARY PROPERTY_OF APPLE
THE POSESSOR AGREES TO THE FCLLON NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 47 OF 123
|1 NOT TO REPRODUCE CR OOPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 43 O: 86

8 7 6 5 4 3 2 1




8 7 6 5 4 3 2 1

NOTE: Unused pins have "SMC Pxx" nanes. Unused
pi ns desi gned as out Futs can be‘ left floating, 10 51 45 _=PP3V3_GBH SMC 30-CHM 1. 7A
those designated as inputs require pull-ups. —l ) 1 m 2 PP3V3 G3H SMC VDDA
0402 M N_LINE_W DTF=0. 25 M
MNREGCWDTHE0 1M (1 (~5.001
CSOOZi 1 C5003 |t C5004 |[:1C5005 |t C5006 VarTAGESS. 3V 0. 1UF
1UF ——0.1UF ——0.1UF ——0.1UF 0. 1UF 1 10%
T e A ot e P A P ooz U5000 2 B on
706651 o561t "o o561t "o o561t "o o561t "o % ow LMAFSXAH5BB o201
b BGA =
= 1 2 (2 OF 2)
T @ SMCRESET L | g GI0(RsT* SveLK/ Te] CL0 TCK s 40
1 C5007 |t C5008 |t C5009 SvDI OTWHBAS as
1 o1k L1010 L0 1uF 45 324y AP EVENT L D) gy BLL |PK4/ RTCCLK swotpg A2t 0000000 SMC TDOus 46
SRR T, &% S 2% LSMC WAKE L NiGywake* oM T_TABLE TOI| B0 SMC TDI4sae
osort e S50y "oR SR BR NC SMC HIB L M2 B
NO_TEST=TRUE
NG A2 NC
L 00 M>SMCOLK3ZK g MO Ixcsep
U5000 = NC_SMC_XOSCL N10 |xoscL
NO_TEST=TRUE N D3
L MAESXAHSBB o 25 _SMC_EXTAL a2 s _PP3V3 G3H AVREF SMC 45
79 46 mM LPCOADO (1 %GA?) Al NDUEZ—‘—M—BDBLDB%@ 45 o1 45 SNVCXTAL 2 joscr VREFAH D: PLACE_NEAR=U5000. D1: 4
7ac @y LPCADL>  arch gy ALSPCDADL A No1f E1 j SMC_ADCL s K12 VREFA- DL XVEU00 — N N PLAGE NEAReLB000. D22 A
masiaq@y LPCAD2>  arch 0 g CI2lipo0AD2  OMTTABLE AINO2[ F2 g piof analog  SMCADR VBAT - I 3 020 | |* csozn
7946 13Q@YLPCADB>  arch gy DLLIIPCOADS ANO3LFL g proj analog  SMCAD® s D7 cnoA([ E3 b 2 > 6% T T 1%
79 19 (TR LPC CLK33M SMC arch - H12 || poocLk Al N""«L‘._m_nj_ana]_ng%@as o = PLACE_NEAR=U5000. AL: 4 02051(-5? 2 2 355, CERM
79 46 13 LPC FRAME L arch DL %|L POOFRAVEX AINOSLAS g proj analog  SMCADGS s
o1 20 (CWy—SMC LRESET L arch ; G%LPO)RESEF* ANO6L B4 g proj analog  SMCADGE  amyes Ji EEFOJ'O —i EEFOJ'lJi %'912 Eg g
46 13 LPC SERI H13 || PCOSERI RQ ANO7| A4 g proj analog  SMCADCT s %, o 8% %, F10 | | vop oY)
46 45 12 (OOT}—PM CLKRUN L arch  od @— S POOCLKRUN® ANBLBS g proj analog  SMCADS s —IZ 55M 2 ckRm —F 55M 37 5
16 20 12 [Ty —LPC_PWRDWN L arch - F13]LPooPDr ANOO| A5 g proj analog 0 SMCAD® 0 s i) Fo QD SMC AVSS 45 48 40 o2
o1 14 1 L F125LPcosal * AINLOLBS g proj analog  SMCADCIO  gmes J_ J10 5
o1 10 (OOT}—SMC WAKE SOl L arch - B12 |pks Al N11|_A6 j SMC_ADCIL1 a5 = )
AIN12| CL SMC ADC12 as J1 GNDf 55
01 a7 SMBUS SMC 0 SO _SCL E10 || 2cosCL AlNL3[ €2 SMC_ADC13 s ' ipi‘(?é?v*éé’!cz! W 36 38
D13 BL - M N_NECK_W DTH=0. 1 WM
nrGS S SCO Do —wemm e s g = — T + cs013]: 5014 |+ co015 |1 coozs |+ cspay 3| voe
o1 a7y SMBUS SMC 1 SO SDA arch  od =2l 2C1SDA Al NL6| &2 SMC_ADCL6 a5 0%, 10%, 0%, T 0%, — L L
oarq@ySMBUS SMC 2 S4 SCL arch 0 g Nli2C2SCL AN7| Gl ge proj analog  SMCADCLY? A T GERW e s 2 GaRln xsR 1
1@y SMBUS SMC2 S4 SDA  arch  0d ey MBlI2C2SDA ANl HL g proj analag  SMCADCGIS ey ‘ =
oarq@ySMBUS SMC3 SO arch  od g L8li2c3sCL ANO| W2 g prof analog  SMCADCIO A
o arq@y—SMBUS SMC3 SDA  arch  0d e K8li2C3SDA AN20L B7 g proj analog  SMCADR0 s =
asq@ry—SMBUS SMC 4 ASF SO arch  0d g NlI2C4SCL AN21{ A7 g proj analog  SMCADCRL s
1 SMBUS SMC 4 ASE SDA M || 2c4SDA AN2| B8 g proj analog  SMCAD®2 s
o1asgEry SMBUS SMC5 GBH SCL  arch  0d e [12C5SCL AN23| A8 g proj analog  SMCAD®3 A
o1 45 (Ery—SMBUS SMC 5 GBH SDA arch  od o= B[l 2C5SDA
- K2 ¢ arch  analog CPU_PROCHOT L M s 45 6162 76
o s qQOm}—SME FAN O CTL arch L1 [PVB/ FANOPWD co+ KL SMC VCCI O CPU DI V2 5
o1 51 [TE—SMC FAN 0 TACH arch 13 |PM7/ FANOTACHD c1-| L2 SMC S5 PWRGD VI N s
51 @O—SMC FAN 1 CTL arch @—CLL [PK6/ FANOPWML PC5/ Cl+ L1 - —arch SPI_DESCRI PTOR OVERRI DE Ly 10
s [T SMC FAN 1 TACH arch w212 IPK7/ FANOTACHL  T3CCPL/ P35/ C2-| C5 arch SMC CPU CATERR L s
45 @ooT}—SMC TOPBLK SWP L arch - PN2/ FANOPW  T3COCPO/ P34/ C2+| D5 g arch  analog CPU THRMIRI P_3V3 am
15 R—SMC_PN3 proj 210 IPN3/ FANOTACH? —
SSI 0CLK/ PA2| M2 -»—arch SMC PM Q2 _EN oo 5 50
45 ¢Com—SMC_PN4 proj L1 PN/ FANOPWAE SSI OFSS/ PA3|_MB & —arch PM _DSW PVRGD oo 5 5
45 oSV PN5 proj L2 |PNs/ FANOTACHS SSIORX PA4l L4 g arch SNMC DELAYED PYWRGD  omy 26 45 o
15 52 (OOT)—SMC_G3_WAKESRC EN arch 21 PN6/ FANOPWW SSI 0TX/ PAS|_NL —arch SMC_PROCHOT oo
45 [T SMC_PN7 oroj L IPN7/ FANOTACHA
45 [T—SMC_PH2 proj - J4 |PH2/ FANOPW/G UIRY/ BO| F11 o, arch SMC DEBUGPRT RX L 1wy 42 45
a5 @_SNC PH3 proj - J2 |PH3/ FANOTACHS ulTx pe1|_E11 -»—arch SMC DEBUGPRT TX L oD 2 45
TOCCPO/PB6| F4 g arch pwm  SMCSYSLED  imyes
76 45 14 6 (TY—CPY_PECI arch analog g A |PECI ORX Toccr1/ PB7|_F3 - arch SMC GEX THROTTLE L o 4
76 45 (OOT}—SMC PECI_L arch - 6 |PECI 0TX
SSI 1RX/ PFo|_M® @—arch SPI_SMC M SO am e
5 [Ty—SMC_PPO proj int - M3 |PPO/ | RQL16 SSI 17X/ PF1| N9 -»—arch SPI_SMC_MOSI oo 7
45 [Oy—SMC DP_HPD L proj  int - 12 IPP1/ 1 RQLLY SSI1CLK/ PRl L10 o  arch SPI_SMC QLK oo «©
45 22 [Ty SMC PMVE S4 WAKE L proj _int -0 lPP2/ 1 RQLLB ssi1Fss/ PR3 K10 g arch SPI_SMC CS L o < 7
15 (TR)—SMC PME S4 DARK L proj  int - 12 |PP3/ 1 RQLLY PFal L9 g arch S5_PVRGD am e
15 (OOT—SMC PPA proj int 213 |PPa/1 RQI20 prs| K9 @=—aich SMC_PM PCH SYS PWROK ey 45
15 (C)—SMC_PPS5 nroj int LS IpP5/ | RQL21
a5 [TE—SME_PP6 proj int D8 1pp6/ | RQL22 WIoCCPo/ Pal K7 - arch SMC DEBUGPRT EN L e 42
15 (TRy—SMC_PP7 proj int - K6 IPP7/1 RQL23 wWroccrP1/ Pasl L7 @—aich SMC GEX OVERTEMP am s
5 (om}—ENET_ASF_GPI O arch ad - D4 |pQo/ | RQL24 Wr2ccPo/ PHO| K3 @=—arch ALL SYS PWRGD g @ 2160
s SMB INT L arch int - E4 |pQ1/ | RQL25 Wr2CccP1/ PHL| K4 & arch SMC_THRMIR! P oo
45 Ty—SMC_BC ACKK arch int - FS lpqe/ | RQL26
45 [Ty C3_PONERON L arch  int - N5 |pQs/ | RQL27 WF3CCPo/ PH4| I3 & —arch od PM PWRBTN L o 2 1
69 68 45 36 21 12 PM SLP S3 L arch  int - PQ4/ | RQL28 WI3CCP1/ PHS| P4 g arch PM SYSRST L o 12 10
o0 12 TRY—EM SLP S4 L arch  int - PQB/ | RQL29 Wr4CcPo/ PHe|_H3 & —arch od MVEM EVENT L oo 25 24 45 _—
68 a2 12 PM SLP S5 L arch  int - M |pgs/ | RQL30 WI4CCP1/ PHT| & g proj SMC_PH? o
45 [Ty SMC ONOFE L arch _int -0 lPQ7/ 1 RQL31
T10cPo/ PIO|_C9 @—arch SMC OOB1 D2R L am =
45 45 [Ty SMC RX L arch -3 JURX TiccPu/ PIA BY g arch SMC OOB1 R2D L oo = o
a5 45 QOM—SMC TX L arch - |uoTX T2ccPo/ PI2L A9 g proj SMC P2 am
T20CP1/ P33 B - P00 SvC PJ3 oo «s
w@SMEPLT arch gy E18|usBoDM
s@SMCPLE arch gy E121USBODP WisCCPl/ PVBL HLO g arch BATLOW L a5
SYNC VASTER=J16 TONY SYNC DATE=03/ 13/ 2013
e
SMC
s g em e
d} Appl e Inc. 051- 0164
8 12. 4.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON _CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 50 OF 123
Il NOT TO REPRODUCE OR COPY I T
VA mars e TR AL OF 86

8 7 6 5 4 3 2 1




8 7 6 5 4 3 2 1

ADC Channel Ali ases

SMC Supervi sor and AVREF Supply 1+ SMC_ADOD — vss Piovesn o Project-specific Aliases SMC 32KHz O ock
_— MAKE_BASE=TRUE
SMC_ADCL — ISNS P12VG3H s SMC PNS — ACDC BURST EN L s
70 51 45 14=PP3V3 GBH SMC “ = TAKE BASE-TRE o IPKE BASESTRE R5160
NAKE_BASE TRU sMC PI3 — Svc o2 RD L 22
R5102 4 SMC_ADC4 — VSNS PVDDOSO 49 51 « = WAKE_BASE=TRUE e 79 12 (TIy—PM CLK32K_SUSCLK R 2 1 SMC CLK32K  prmmy s 70
47 —— MAKE_BASE=TRUE
s1 45 44 =PP3V3 G3H SMC 1 2 PP3V42 G3H SMC_SPVSR SMC ADCS. 44 SMC PJ2 — SMC 0OB2 2R L 33 81 PLACE_NEAR=U1100. \\86: 10MM 5%
il A% ™M N LI NE_W DITEO. 4MVI 44 — 'Ms&‘? B% 49 81 = VAKE_BASE=TRUE aew
1 M NNECK-W DTH=0. 1MM - —BASE= MC_PPO — A 1D 402
Mjég\g 51:571u92 VOLTAGES3. 42V 2 SMC_ADCS — VSNS vDOos3_ DOR 10 0 S = *
—T— 20% gy NC_PHP — ERT_RTCRST MC
2 §<S3RYCEFM1 o SMC A = Imsmt‘? BASE—TR?JE o . T e BAseRTRUE “ NOTE: SMC t > t(:rl)lza-tizafl this Xtal
205 1 - BASE= \MC PL6E _ EL_PWR EN : eam want s or is Xtal
R5105 42 SMC_ADCL0 — VSNS cPuvce a5 o1 o S = = - SMC EXTAL 44 &1
%%OK = MAKE_BASE=TRUE -
70.=PPVI N G3H SMCVREF 1/ 16W aa SMC_ADC11 — 1 SNS CcPUuvCC 48 81 . P
Ve L VARE BASE=TRUE Unused Project-specific
2 4 SMC_ADCI4 — VSNS HDDSO - 14 SMC S5 PVWRGD VIN — NC SMC S5 PVRGD VIN RE166:
- ™ _— MAKE_BASE=TRUE _ MAKE_BASE=TRUE NO_TEST=TRUE l 6
C5100 & 'z VIN 1 SMC_ADCI5 — I SNS HDDSO a8 0 4 SMC PLT — NC SMC PL7 - im
0. 47UF —— Us5100 = NAKE_BASE=TRUE =  MAKE_BASE=TRUE NO_TEST=TRUE ’% 16w
o 0 —T— VREE- 3. 3V- VI v aa SMC_ADC17 — VSNS P1V0O5S0 PCH a8 81 as SMC_PN3 — NC SMC _PN3 402,
i 3.3y, VoET- 3.0 F8109 10 s i vy PV e
— —
NC>(—6C MRL* (i pu) SNO903049 RESET* 35_< SMC RESET RL 2 1 SMC RESET L {0 44 46 “ —  VAKE_BASE=TRUE o « —  MAKE_BASE=TRUE NO_TEST=TRUE Y5165 R5165
NOxZdMR2* (i puy WV Y ¥ oz01 14 SMC_ ADC20 — 1SNS SSDSO wn 1 SMC PPA — NC SMC S4 WAKESRCEN 12. 000M-Z- SOPEM 8RF- 1000-M ™ o
——  MAKE_BASE=TRUE —  NAKE_BASE=TRUE NO_TEST=TRUE ® 1[I SMg XTAL R 2 1 SMC _XTAL 44 51
_SMC MANUAL_RST L 4lpELAY  CRITICAL  REFouT| 8 PP3V3 _G3H AVREE_SMC . 0 SMC_ ADC21 = VSNSP3Ss ww 44 SMC PN7 — NS PN 3. 290, 2 i
THRM — - BASE=TRUE —  MAKE_BASE=TRUE NO_TEST=TRUE 1 g -2 1 W
D PAD M N_NECK_W DTH=0. 1MV C5165 C5166 M= LF
VOALTAGE=3. 3V NOSTUFF « SNC PPS = ﬁKSNBCASEEFI’?UE NG TEST=TRUE 12RF 12PF 02
C5101 1t N o 1 - L TEST= ) 5%
0. 01UF —— C5105 1 1 C5106 G5103 Unused ADC Channel s 1 SMC_PP6 — NC S\C_PP6 oo SOV 2 3% r
S 4e= == g ooy = e I —
25V —_—
XTR CERM 2 X5R. ChoM 2 2 $8¥ cerm cERM 2 42 SMC PH3 — NC SMC _PH3 “ = MAKE_BASE=TRUE NO_TEST=TRUE
040; 0603- 1 0402 0402 —_— MAKE_BASE=TRUE NO_TEST=TRUE SMC DP HPD L — NC SMC DP HPD L
a2 SMC_ADC2 = ﬁK\E/SB’\AEEErIR%};/SO %U%JS?ETRUE “ = MAKE_BASE=TRUE NO_TEST=TRUE -
— _ - _ SMC PVE S4 DARK L — NC SMC PME S4 DARK L
GND SMC Avss o SMEA = NCLONS PI2VS0 CDUCCRE “ = VARE BASESTRIE - No_TEST=TROE
) 4 a8 a9 51 _BASE= _TEST= SMC_PH? — TP SMC PHY
Note: IPU are pulled to VIN rail M NRENE_\W DTH=0. 4vM a4 SMC_ADC8 — NC V: P12 EBVI TP {'0raccess TT ZPB Fe-TRTSTal 6d — — WAKE BASE-TRUE NO_TEST=TRUE R5148
{\/AQTAggv 0. 1MM ——  MAKE_BASE=TRUE NO_TEST=TRUE PM PCH SYS PWROK 2 0 1 _SMC PM PCH SYS PWROK
= ~ B v - SMBUS SMC 4 ASF SCL — NC SMBUS SMC 4 ASF_SCL 69 18 12| 44
aa _SMC_ADCY == ﬁKIE%As&EF;lR%MEEQ F’\%VT@EST e “ = MAKE_BASE=TRUE NO_TEST=TRUE o 50
- Do it SMBUS SMC 4 ASF SDA — NC SMBUS SMC 4 ASF_SDA 1 zow
SMC Controll ed RTC Reset 4 SMC ADCL2 — NC VSNS GPUCORE ALT “ == VRKE BASESTRUE  NO_TEST=TRUE
To absorb current from di scharging RTC Reset CAP T MAKE_BASESTRUE NO_TEST=TRUE SMBUS SMC 5 G3H SCL NC _SMBUS SMC 5 G3H SCL 0z
R5194 SMC_ADC13 — NC | SNS GPUCORE ALT B e e S e = kRF BASESTRUE — NO TEST=TRUE
330 “ = MAKE_BASE=TRUE NO_TEST=TRUE VAKE_BASESTRUE NO_TESTETRUE R5149
Power Button CRITI CAL RTC RESET L R_1 2 RTC RESET L e o1 as SMBUS SMC 5 G3H SDA NC_SMBUS SMC 5 G3H_SDA
a1 SMC_ADC16 —_ NC SMC_ADC16 KE E=TRUE TEST=TRUE 0
=Rkt BASESTRE O TESTSTRUE MAKE_BASESTRU NO_TEST=TRU 76 s [Ty—CPU CATERR L 2 AAAL _SMC CPU CATERR L oo
— - 41 SNC BATLOW L — NC SMC BATLOWL Yol
70 51 45 44 = 44 SMC _ADCL8 — NC_SMC_ADC18 = VAKE_BASE-TRUE __ NO TEST=TRUE 158w
_ MAKE_BASESTRUE  NO_TEST=TRUE 41 SMC GEX THROTTLE L — NC SMC GEX THROTTLE L N
SI LK_PART=Pwr Bt n . s SMC_ADC22 — NC SMC ADC22 [y —— —  WAKE BASE-TRUE NO TEST=TRUE 0201
_— MAKE_BASE=TRUE NO_TEST=TRUE —_
R5120 SNC ADC23 NC SMC ADC23 - - = NMAKE_BASE-TRUE NO_TEST=TRUE
DEVEL OPVENT 10K “ = WAKE BASE-TRUE — NO_TEST=TRUE Roto4
J5120 oo o o [ SMC TCPBLK SWP L 1K 2_PcH SWP_ L e,
aa IAAN2 STRP_TOPBLK L 12
NTCO20AA1JB260T 5%
1/20W
NF
s 201

Arch Pull Up/ Down

3 4 Pl at f orm Thermal Contr ol
j 70 =PP3V3 SO0 SMC
R5170
1 PM THRMIRL P L R . aa 24 23 VEM EVENT_L RBT7T 10K 1 2 5% 1/ 20W
CRI TI CAL 46 a2 12 _PM CLKRUN L 10K 1 2 5% 1/20W _—
B123 A% i
SSMBK15AMFVAPE 70 45 =PPX 70 51 45 as _=PP3V3_G3H SMC
VESM
. e all SN to shutd . s 1« ENET_ASF GPIO R5175 30k 1 25% 120w |
Conpar at or Reference SMC control for AirPort power 's allows © shutdoun system R5128 14 G3 PONERON L REI76 10Kk 1AAA2B% Tzow |
E 5%
MR 14 SMC BC ACOK RS178 100K 1App, 250 320w
R5125 2012 12 SNC SYS LED NOSTUEFRSI79 100K 1 AANT2 5% /20w
4 [II>—SMC_ROVBOOT 2 AAAL = | cPu THRMIRI P 3V3 " 4 SVB INT L R5180 ;0 LAAN B 320w
Note: For SMC recovery nopde 5% a1 32 SMC PME S4 WAKE L RSI81 3ok 1 2 5% 1/20W
20w A% 70
201
>SNV THRMIRI P,
" R5127 SCRITICAL 22 PP3V3 S4 AP FET
1
R51120E 7 10 s rEy—PM THRMIRIP L 23\/3&\ L outrocL 1 127 44 52 AP EVENT L R5185 30k 1 2 5% 1/ 20W
5% 46BLP
1/2?[2/'\} 1/’\%9w bé DFN1006H4- 3 aa 32 SMC_G3 WAKESRC EN R5118 100K 1 2 5% 1/ 20W
201, 201 2 vV VT T2oT
= 1 o0 a1 20 SMC DELAYED PwReD  RS186 100k 14 n 2,8% 326w
= 3 T,
. 69 a2 _PM DSW PWRGD 100K 1 5% / 16W
This passes CPUs TRHMIRIP to SMC so shutdown reason can be recorded. w0 41 SMC PM G2 EN R5187 100K 1% E;i;‘"— lf'zow
20T
Not e:
Not e: PECI Support ;
Open-drain stage on S4 to account Level -shifter that allows SMC to drive PEC Serial / JTAG Interface Pull- ups
—PP3V3 S5 SMC case when SMC is initializing in S5, Place this circuit near the Tee point to mininize reflections -
e | and chip is not yet configured. 70 4s =PP1VO5 SO SMC 7o 52 45 4+ ZPPIVE GBH SMC
and ACDC_BURST_EN_L coul d be floating. SMC TX L R5190 g0k 1 2 5% 1/ 20w
R5140" o 9 CRUTI GAL v RET0T om VWV EE 20
10K ¢ BURSTMODE EN Ly oo s 76 44 S\MC PECL L 135 o R5192 NV 3
,§%3  AC/DC Burst Mode Enable || SSMBKISAVFVAPE (D3 e S O R I ETO3 oA\ 2o
VESM SMC DEBUGPRT RX L 1 2 59 2
201, '26 —— PROCHOT Suppor t R513E'0) - 44 22 20K AN 258 zow
X I -shif h, i
kn (35140 evel -shifter that allows SMC to drive PROCHOT ,%,{:1%"2’ | — 1o a1 SMC_TCK R5195 10K 1/\/\/\/2 o é ow .
H sorsoyBNLSAFE 202, - R5138 46 a2 SMC TDI R5196 1ok 1 2 5% 1] 20w
“ 5 6 44 61 62 76 1(;""52 Ve TDO R5197 10K 1’\/\/\/2 A zlf ow
2[6" sk SMC PECI L R CPU PECI R 2 1 CPU PECI pry i a0 a4 R5198 A% 20T
QACDC BURST MT 1/510/5"\,\, e a6 44 SMC_TMS 10K 1 /\/v\/Q % 416 OW.
CRUTI CAL R5136" 'R5137 Mo LF
5140 10 45 =PP3V3 S5 S NOSTERE 30
SSMBN15AFE NONE 1/ 16W
1 C5140 “‘5’35 Ve SYNC MASTER=J16 TONY SYNC DATE=03/ 13/ 2013
. 1UF 2 2 T
I SMC Support
5 CERM X5R = =
0201 1023 g e
45 [T)—ACDC BURST EN L = Appl e | nc 051-0164
5 ° \ ON
A \ o 12. 4.0
U5140)-PM SLP_S3 BUF L NOTI CE OF PROPRI ETARY PROPERTY:
69 68 44 35 21 12 PM SLP S3 L 1lg THE_| NEORMATI ON_CONTA! NED HEREI N | S THE
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70=PP3V3 S5 ROM

Boot ROM

R5212'| R5211*
3. 3K

5%
1/ 16W

79 45 (TR SPI_M.B CLK

402

@ CRI Tl CAL

79 45 (TR SPI_MB CS L

79 46 14 [T SPI ROM USE M.B

SPI

VDD

Us5210
64NMBI T

sck  SAc¢ Sl|s  SPI_ MB MS e
SST25VF064C

CE*

WP* oM T_TABLE SO

HOLD*

2 SPI_MB M SO@ 46 79

VSS

<

es Term nati on

L PC+SPI

MATT CONNECTOR

LPCPLUS
CRI TI CAL

J5200
DF40C- 30DP- 0. 4V
M ST- SM

Connect or

.o =PP3V3_G3H _LPCPLUS o~ e
7 =PP5V. LPCPL ~
ool2 lee  SPL_ALT M SO amee
» sy LPC_CLK33M LPCPLUS To ol LPC_FRANE L o s s
v 10 10 (o LPC_AD<0> £S5 ol SPIROM USE_M.B D o« 40 7
o0
0 s LPC AD<2> Y 10 | o 1 PMOLKRUN L v
e S LPC AD<1> ol ool e [ sSPl AT K e
v 1010 oy LPC_AD<3> o 0ol e [ SPL_AT CS L o« 7
» “irm>_SPL_ALT_NOSI pel IET DO ET LPC_SERI RQ T
oy LPCPLUS_GPILO o710 ol T | LPC PWRDWN L o 20 4
prm_DEBUG RESET_L ool |e | SVMCTD D«
15 ssqa_SMC_TDO ol 200l [e | SMCTCK oD«
TP_SMC TRST L - 2lo ol e | SMCRESET L S
TP_SMC VDL ol 20 ol |e | SMC ROVBGOT oD
s sy SNC_TX_L el Y, s o | SMCRX L ww s
(mn - — OO SV TVE oD
oo - oD =
33 M~ 34
N\
516s1039

SPI_ALT M SO 4 79

SPI_ALT MOSI 46 70

SPI_ALT CLK 4 79

5% 5%
ey < e
2402 2402

'R5223 |'R5224 |'R5225
24 43 43

2402

SPI_ALT CS L 46 79

1
R5 PLACE_NEAR=J5200. 11: 5mm
43226 PLACE_NEAR=J5200. 9: 5mm
LACE_NEAR=J5200. 12: 10mm
5% PLACE_NEAR=J5200. 14: 5nm
1/ 16W
M- LF
2402

R5220 R5227
N 15 43
79 13 (TR SPI PLACE_| U1100. AJ7: 11MM 2 10SPI CSO L N A SPl MB CS L -
A PLACE_NEAR-R5226. 2 51m V5% oD
R5221 oW R5228 1Y
spI PLACE_NEAR=UL100. AJ11: 12. 5MY 15 > 402 20 SPl CLK 1 43 2 402 Pl MEB LK
o o PLAGE NEARS275. 275 VL,V oD < 7
R5222 v R5229 1Y
SPI IV v G 10 SPI_MOSI 1443 2 402 SPI_MB M gymy
79 13 E 46 79
PLACE_NEAREULL00. AHL: 18.5WM | 5% PLACE NEAR-FO224. 2: ST 596
ME-LF R5230 el
205
7 13 (om}—SEL o 2 SPL_MB M SO rmyas 7
v PLACE_NEAR=US210. 2: 5MM
3
SMC SPI Support
R5250
7 4 }-SPL_SMC M SO 2 22
o - ;
1/515W PLACE_NEAR=U5210. 2: 5MM
Mo5" R5251
79 44 SPI_SMC MBI 2 A3
ACE_NEAR=U5000. N9: 8. 5MM Yol
1/ 16W
R5252 M5
70 1 (Ey—SPL_SMC OLK_ 2 12
PLACE_NEAR=U5000. L10: 15MV 1/51“/gw
MosT R5253
70 41 CEy—SPL_SMC CS L 2 A2
PLACE_NEAR=U5000. K10: 12. 7MM 1/51“/&,\,
M- LF
402

SYNC VASTER=J16_TONY

SYNC DATE=03/13/ 2013

T L

SPI and Debug Connect or
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r- - - - T T T T T
+ Line Legend .
70 47 _=PP3V3 SO _SMBUS 70 _=PP3V3 SO SMBUS SMC 0 _PP3V3 SO SVBUS ' o Master !
70 a7 = ! Sl ave '
R5360"| |'R5361 R5300'| |'R5301 1| |2 b e Mux !
2.2K 2. 2K 2.2K 2. 2K R5364 R5365 Lo
B % 5o 8. 2K 8. 2K
1/ 16W 1/ 16W 1/ 16W 1/ 16W 5% 5%
U1100 WL VELF 32300 U5000 WL Ve U 1100 116w irow
PCH ( SMBus) 22| [2% Menory Channel A SMC ( SMBus 0) 22| [2% Yask, [ |, %2
b ! é"x%" %i te b 1
SMBUS PCH CLK — =12C SODI MVA SCL SMB 0 SO_CLK
& MAKE_BASE=TRUE v — = XAL Read MAKE_BASE=TRUE i %’AlvkE r;?s-'E—quSELK
SMBUS PCH_DATA — _=12C SODI MVA SDA SMB 0_SO_DATA —DASE
8 —WAKE BASESTRUE = ® AKE BASE=TRUE o 12 SM._PCH 0 DATA
o L ! SMBUS SMC 0 SO SDA as o1 _ 5
—  SMBUS SMC 0 SO SCL 4 s1 )
32500 - U5600 Unused PCH SM Li nk
Menory Channel B Tenmp Sensors "T1"
f D2 T U600, oo -
— =12c scDMB sa 2 | OXAS RELG® = -5\ shal saL = | Beg w fdem "
— —_— X al
— _=12C SODIMVB SDA 2 — =SMB SNSL SDA s
L L
12200 U1100
VRef DAC PCH (SM. 1) -
T X ite T X ite
— =12C VREFDACS SCL 2 888 Meat __ sM. PCH 1 AK " 8X88 WLy
— =12C VREFDACS SDA 22 — SM._PCH 1_DATA 13
L L
w2201 U5690
Vref Control LCD Tenp | Renpte (Dev)
I x30 Wite T Us6
—_=12C PCA9557D sCL - X3 Kead —  =SVB SNS3 SCL w0 §x gggfgre"d)'
— — X
__ =1 2C PCA9557D SDA o __ —SMB SNS3 SDA w a 70 40 31 _=PP3V3 SO DP These are needed in addition to TCON PU
L L R5390%| |'R5391
2.2K 2. 2K
/18w iew
Us100 14400 VL MELLF 8100
Backl i ght Contr ol Di spl ay TCon oz2| |29 BLC Control from TCon
I X ite 1 I
=PP3V: 1
— Zl2C BKLT saL o 8588 Keud o =PPSVS_S0_SMBUS SM 10 _SVB DP_TCON SCL — =SMB DP BLC SCL o | Ox58 Wite
— 81 TAKE_BASE=TRUE v — BXSS Read
— =12C BKLT SDA 66 R53101 1R53ll a2 %MNEE %?\SELQEU\‘E SDA = =SMB DP_BLC SDA 66
4. 7K 4.7K |
L 5% 5% J L
1/ 16W 1/ 16W
U5000 Wi U5650 i
16500 SMC (SMBus 1) Tenp Sensors "T2 . J16:
- | Bt
cHS : SVB 1 S0 CLK — =SMB SNS2 saL % 8x8§ iZi feev):
T 8§;§ }%latde VAKE_BASE=TRUE ° — X ad
— =12C cHs scL s SMB 1 SO_DATA — =SMB SNS2 SDA s
_— MAKE_BASE=TRUE _— Bgr 5817:
— =12C cHS SDA s 1 — SMBUS SMC 1 SO SDA 4 sl §N§§4é2717
— — X Ite
1 __ SMBUS_SMC_1_SO_SCL X ad
y | — S a1 61
34400
Di | TCon
U551 h splay TCo 21
IM key N _ SVB DP TN SLA SCL 4 §’x’\‘/§é Bige
X Ite -
— =12C MKEY SCL 56 8)(;% }%ad — SMB DP TCON SLA SDA a0 Pa?il We{mor | D
_— _— X I
— =12C MKEY SDA s . 8x18 ALY
L
J1800, J1850
XDP 70 _=PP3V3 S4 SMBUS SMC 2
T X ite
= =sweus XP sa | BB R R5320'| |'R5321
— =SMBUS XDP SDA 18 47K 47K
. U5000 e et 34200
SMC ( SMBus 2) 022 [2102 ALS
' ' BiE3 Mise
SMB 2 S4 OLK 141 SMBUS SMC 2 S4 SCL — =SMB ALS SCL w | X a
MAKE_BASE=TRUE _ _—
SMB 2 _S4 DATA — 111 SMBUS SMC 2 S4 SDA — =SMB ALS SDA s
MAKE_BASE=TRUE — — —
L
70 _=PP3V3 SO SMBUS SMC 3
R5330"| |'R5331
4. 7K 4.7K
5% 5%
U5000 %,’F;EE“ i/glﬁ‘é“
I\/l : \/B 2 2
S (SMBus_3) SYNC MASTER=J16 _TONY SYNC DATE=03/ 13/ 2013
. TTTLE
SMB 3 CLK — SMBUS SMC 3 SCL 1
e e =- e SMBus Connecti ons
SVB 3 DATA — SMBUS SMC 3 SDA s T
MAKE_BASE=TRUE _ 1_ 1 4
) d} Appl e Inc. 051-016
T
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NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON _CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 53 OF 123
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 47 O: 86

8 7 6 5 4 3 2 1




8

5

4

3 2

12V G3H (VD2R: ADCO/ | D2R: ADC1)

AC/ DC | owsi de sense (Systemtotal)

CRI Tl CAL
R5400
0.3/92 PP12V_G3H SNS o NOTE: VSNS on S5 to avoi d burning G3H Power
& R5401
o612 18. 2K
70 _=PP12V_G3H SNS R 1 70 =PP12V_S5_SNS 1 2 o VSNS PI2VGBH gy 45
3 4 196
v U5000. E2: 10mm
402 'R5402 |1 >
70 _=PP3V3 S5 SENSE U5000. E2:10mm | %6k |° 552%85
Tiew T 2%
1 C5400 NE- LF 2 %
0. 22UF 2402 0201
269%
o 2 S GND SMC_AVSS 44 a5 as a9
Vi 0201 81
U5000. E1: 10mm
P54%2 = R5405
a1 _SNS P12VG3H N 5)in SCr0 oUT |.6_s1 | SNS P12VG3E R 1 4 R8K,  isns pisvesH oD 4 o
ORI TI CAL 176w
51 _SNS_P12VG3H P 41N REF[ 1 R5406 VELF U5000. E1: 10nm
20K 1 C5405
%
35352208 G\D 50w == 0;,220F
Gain: 100 V/V ~ 2201 2 S
Range: 0-16.5A 0201
= = = G\D_SMC_AVSS 49 45 a5 a0
|/ V-sense for HDD (Devel opnent, but need R5420)
CRI Tl CAL
R5420
0.010 PPHDD _SO_SNS
i BT ropd e
0805 2 4. 02K VSNS_HDDSO
70 _=PPHDD SO _SNS R 1 1 2 o = oD 45 81
3 4 19
OM T_TABLE
VIR HDD_I VSNS: Y| (5060, BL: 10mm
402 R5422
6. 04K
10
1/ 16W
NE UF
402
HDD_| VSNS: Y D SMC AVSS
D AV 44 45 48 49
NA2164A%(\)(FF K HDD L VSNS: Y )
WCSP- 4 R5425
51 _SNS HDD P A1|N+CHTICALQJTBzmlsr\ASHDDwR L 1498 i sns ropso oD s =
HDD _I VSNS: Y
SNS HDD N A2 ; OM T_TABLE
o I'N- Dz5420 % = i U5000. B2: 10mm
CDz3. 0B, 1
2o & 4z
35353597 B A 269%
Gain: 200 V/V 2 b3
Range: 0-1.65A 0201
= = G\D_SMC_AVSS 49 45 a5 a0
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | BOM OPTI ON
13250304 2 CAP, 0. 22UF, 201 C5422, C5425 HDD_| VSNS: Y
1170002 2 RES, 0 OHM 201 C5422, C5425 HDD_I VSNS: N

PP3V3_S4_AP ( I WOR: ADC19) Airport supply current sense

CPU Core (VCOC: ADC10/ | COC: ADC11)

R5461

|
'
'
i
CRI Tl CAL 1 Vol t age sense and | MON anp (VCOC, | COC)
R5430 ,
0. 010 PP3V3 S4 SNS oo :
1% '
Y 2w ' 70 61 _=PPCPUVCC SO_CPU
1206-1 i
=PP3V3 S4 SNS R 1 '
3 i
'
'
'
s0 40 33 _=PP3V3 SO SENSE !
'
1 .C5430 ,
0. 22UF '
o) 2 )g(ug:v AP_I SNS: Y ' 70 _=PP5V_SO | ENSE
Iz o3t i
AP_| SNS: Y 1
4 =
IUI\5U-\2?18 = R5435 E C7050. 1: 10mm
s1 _SNS P3V3S4 AP N S5IIn SC70  oQuT | 681 | SNS P3V3S4 AP R o SNS_P3V3S4 AP @45 L\vex = 0. 9V R?gl?z
: RE( | 1 2 RE(
o _SNS P3Vv3s4 AP P 4] e ASR: ;:\L(S:At rerl 1 1R5436 U5000. H2: 10mm 5 61 N "
- . 20K 1.C5435 oW
G\D 57 0. 22UF -
35352073 irzow 20% ° OM T_TABLE 2 a1 1SNS CPWOG FB R
Gain: 200 V/V o 5201 2 Sl -
Range: O-3.3A AP_I SNS: Y 0201 1R5463
= = G\D_SMC_AVSS 18 45 4 10K
0%
1/ 16W
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | BOM CPTI ON Q%ELF
13250304 1 CAP, 0. 22uF, 201 C5435 AP_I SNS: Y L
1170002 1 RES, 0 ohm 201 C5435 AP_I SNS: N

PP1V0O5_S0_PCH (VNLR: ADC17)
PP1V05_S0_PCH
Pl ace R5476 over PP1V05_S0 power

|/ V-sense for
pl ane shape.

70 =PP1V05_SO_SNS

R5476
L 4. 53K,

C1760. 1: 15mm

201

1%
1/ 21

ow

SYNC VASTER=J16_TONY

as 81

a4 a5 a8 a9 81

SYNC DATE=03/ 13/ 2013
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5

4

SSD SO (| HIR ADC20/ VR3R: ADC21)

| -sense for

SSD / V-sense for PP3V3_S5)

SSD: Y
CRI Tl CAL
R5520
0. 002 PPSSD SO_SNS 0 Ssb: Y
m o R5526
hind —PP3V3 S5 SNS 14 23K, vens pavass
" 3 AT 120w
L5000 omm o U5000. A7: 10mm
1 C5526
0. 22UF
20°
2 G
o201
SSD: Y GN\D_SMC_AVSS 44 45 48 49 81
NA2165A%9FF K .
WCSP- 4 R5525
4. 53K
o1 _SNS SSD P AL | NF oy o, OUTHE2 a1 LSNS SSDSO R A Lo-g LS SBDSO oD = o
. SNS SSD N | N 120w OM T_TABLE
2’\6"] U5000. B7: 12. 7nm
G\D 1 C5525
35353597 B e
Gain: 200 VIV 2 SR

Range: 0-8.25A

PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR(S) [ BOM CPTI ON
132S0304 2 CAP, 0. 22UF, 201 5525, C5526 SSD: Y
117S0002 2 RES, 0 OHM 201 5525, C5526 SSD: N

a4 a5 48 49
81

3

PPVDDQ SO (VCOM ADC4/ | COM ADCS)

| owsi de sense for CPU memrail (2.5A max draw, 3.3A max sense capability)

Range: 0-13.2A

GND_SMC_AVSS

a5 81

a4 45 48 a9 81

a4 45 48 a9 81

a4 a5 48 a9
81

ooy 45 o

CRI Tl CAL
R5530
. 002
0.00 PPVDDQ SO_SNS oo
& R5531
12
=PPVDDO SO SNS R 1A L 453K,
3 4
o U5000. B3: 12. 7nm
- 1 C5531
49 45 33 ~=PP3V3 SO SENSE 0. 22UF
—— 20%
1 C5530 2 &
0. 22UF 0201
20
) 2 & G\ND SMC AVSS
E 0201
550 = R5535
I NA211 4. 53K
1 _SNS_PVDDQSO_N 50N SC70 ~ oUT |6 a1 | PVI R 1 2 oISNS PVDDOSO  gopmy 45 o1
19
1/ 20W
a1 _SNS PVDDQSO P 40N+ REF| L »” U5000. A3: 10nm
1 C5535
35352216 G\D —— 9;,22UF
Gain: 500 V/V N 2 &3
Range: 0-2.5A 0201
= = GND_SMC_AVSS
VDDQ | owsi de sense for SO DI MM nodul es
CRI Tl CAL
R5540
0. 0005 PPVI DDR 70
19%
Y R5541
0612
=PPVDDQ S3 SNS DDR R 1 2
3 4
49 43 34 =PP3VQ SO SENSE
%%
1 C5540
0. 22UF
- 209%
2 B3V GND_SMC_AVSS
V+ 0201
CRLTI CAL
u5540 = R5545
I NA211
s1 _SNS VDDQS3 DDR N 5|in SC70 ~ OUT |6 _s1 | SNS VDDOS34DDR R 1 453K, | SNS VDDQS3 DDR
150w
51 _SNS VDDOS3 DDR P AN REF| L R5546 »” U5000. A4: 10nm
20K 1 C5545
35352216 G\D R —— 9;,22UF
M
Gain: 500 V/V o 5201 2 B3V

a4 a5 48 49
E

SYNC MASTER=J16 TONY SYNC DATE=03/ 13/ 2013
e

I and V Sense(Conti nued)
BrRTRG, NOVEET
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M.B Proximty

AC/ DC biode on supply

Tenper ature Sensor

50 81

SNS ACDC P
51 60 (TR
51 60 [T SNS ACDC N

. SNS T1 1 P 5 o1
8 Q6610. 3: 2MM
CRI Tl CAL 1 C5610
e 610 —L 2P
C846BLP —— ¥/ 0.1PF
DFNL006HA- 3 2 Y
2 201
SNS T1 1 N 5 a1
PLACEMENT_NOTE=Pl ace Q6010 near CPU
CPU Proximty
SNS T1 2 P 5051
8 QB612. 3: 2MM
CRI Tl CAL 1 5612
1 612 —— 2 2PF
C846BLP —T— ¥[:0.1PF
DFNL006HA- 3 2 By
2 201
SNS T1 2 N 5061
PLACEMENT_NOTE=Pl ace 6612 between CPU socket and CPU Power supply conponents

PART NUMBER | ALTERNATE FOR| BOM OPTI ON REF DES | COMMVENTS:
PART NUVBER
37250186 37250185 ALL Al ternate Tenp Di ode

SO- DI MM Proximty

SNS T2 1 P

Tenper ature Sensor

50 81

3CR| TI CAL
1 660
CABBLP

DFN1006H4- 3
2

gﬁé&
1 C5660

— 2. 2PF
— *[:0.1PF
, 25V

N

201

SNS T2 1 N

INET EXNI\ECTI ON=TRUE
372MW

50 81

PLACEMENT_NOTE=PI ace Q6660 near

BLC Proximty

SO- DI MM connect or s

SNS T2 3 P

50 81

3CRI TI CAL
1 664
C846BLP

DFN1006H4- 3
2

1 C5664

—— 2. 2PF
— 4] 0. 1PF
2 25V

NI
201

SNS T2 3 N

DT SR ECT TR

50 81

PLACEMENT_NOTE=P| ace (6554 near

M.B Proximty

BLC controller

SNS T2 2 P

50 81

3CR| TI CAL
1 665
CAGBLP

DFN1006H4- 3
2

1 C56

2 CERM
402

B EREY Bagecn aveTrue

62

L 0. 0022UF

SNS T2 2 N

50 81

PLACEMENT_NOTE=PLACE Q665 SOUTH OF SO DI MM CONNECTORS NEAR DDR VR

SO DI WM 81

M.B Prox 2 (Tn2p)

BLC Prox 81

50 81

L5614
FERR- 220- OHM
ifYY L2 SNS T1 3 P
0402
L5614. 2: 2MM
1 C5614
—— 0. 0022UF
L5615 T Lg%
FERR- 220- OHM 2 CERm
ifYY L2 SNS T1 3 N
0402

T2

SNS T2 1 P
XNET. I;E | T
o usssg%. RS TNETRUE
x5e51
=PP3V3 SO SENSE
SNS T2 1 N 1%2 B R —
SNS T2 2 P
NO_XI T on-frUE
N B ST
XWb652
SM
SNS T2 2 N i g
™
T2 P
ShETP_3 U5650
T s TMP423
NO_XNET ¢ =GTNN=TRUE DXP1 sOT23-8 SCL
05 >
XVB653 DXP2 cri i caL SDA
SM 3|pxP3
SNS T2 3 N 1552 SNS T2 DXN 41oxn

7 __=SMB SNS2 SCL
6 =SMB SNS2 SDA

Ox9A (Wite)

a9
O

0x9B (Read)

T1

a7

| 2C Address (TMP432B):

70 50 49 48 34

=PP3V3 SO SENSE

M.B Prox 1 (Tnip)

CRITICAL 1
U5600
EMC1414- 1- Al ZL
MSOP

o150 SNSTL 1 P 2| pp1 THERM: / ADDR

s150 SNS T1 1 N 3| o ALERT*
CPU Prox s SNST1 2P 4| bP2/ D\3 SvDATA| 9 =SMB SNS1 SDA w

TNAKE_BASE= ——=vE ool oL (CEry
w s SRS TL 2 N o 5| ohe/ DP3 swvoLk |10 =sMvB sns1 saL .
S D —<
AQ DC sso SNS T1 3 P — I NOSTUEE NOSTUEF 5
SNS T1 3 N _ U5600. 4: 2WM U5600. 5: 2WM l 12C Address (EMC1414-1):
o e = C5604 1 1 C5605 1 0x98 (Wite)
ATRE = AL = 0x99 (Read)
S0V 5 2 50V
M CERM
202 402
—_= L Not e:
. | | f the EMC 1414
Filter Caps: Stuff if needed for PSU sensor S| m ernal sensor of the vNC
will be used as the anbient sensor.

Tenper ature Sensor

70 50 49 48 34

wrmry—=SMB_SNs3 spA @ |
7 (TR =SMVB_SNS3_SCL B3 scL

This PD part

Added to board BOM (DEV only)

T3:

Pl ace U5600 at the cool est

on the MB.

| ocati on

LCD Renpte Sensor(Dev Only)

=PP3V3 SO SENSE

TEMPSNSDEV

1 C5690
0. O1UF

10%

5 18v
X7R- CERM
0402

'R5690
= 10K

2 View

Us5690
TMPOOO6AI YZER

SDA CRITICAL)

TEMPSNSDEV
DGND_AGND

V+ 2402

Cl
B1

ADRO
DR1

C2_TMP006 DRDY

| 2C Address (TMPOO6,

DRDY*

2

is a rubber

bunper

Ox8A (Wite)
g 0x8B (Read)

NOTE - Follow TI

to protect TMPOO6
to clean up PD BOM

TEMPSNSDEV

)

PART# QY | DESCRI PTI ON REFERENCE DESI GNATCR(S) | BOM OPTI ON
875-6433 | 1 | BUWPER, US690, D7 BUVPER_U5690 TEMPSNSDEV
SYNC VASTER=J16_FI YI N SYNC

| ayout gui de(SBOU108. pdf) for this part!!!

DATE:

1/ 11/ 2013

TTILE

Tenperature Sensors

d}@ Appl

e I nc.

T O
051-0164
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Not e:
The circuit for the PW input to
the fan acts as a non-inverting
level -shifter to protect the SMC
It is assumed there is a pull-up to
5V/ 12V inside the fan, otherw se
when the SMC PWM goes | ow and Q6010
turns on, there would be 5V/ 12V
present on the SMC pin! Then by
definition, the drain of Q6010 is
at common and the SMC sinks current
when Q6010 is on.

This resenbles an open-drain if
there is a pull-up, going to a Hi-Z
FET i nput.

Q herwise, this is sinply a pass-FET.
See RADAR 10565825- D7: Need scenmmtic

and PCB file of fan(All

Add C6020 1000pF Cap,

SMC Fan O (System

L6000
220- OHW 1. 4A

. _=PP12V_S0_FAN 1 2
106000 | 08001 rTeA
4. TUF g'aglUF

205145 s —PP3V3 G3H SMC SEE RADAR 12960082 J16/J17 CONNECT GATE OF FAN PWM FET TO PP3V42_G3H

16V , lev
X7R- CERM X7R- CERM
1206 0402

Vendors) .

x%Ela\yDTH:S: g%

—RECK-W DTH=

o qom-SMC_FAN_O_TACH

PLACE_NEAR=US000. L13: 5wj|?

0 . =PP3V3_S0_FAN 518S0730
CRI Tl CAL
'R6010 6010 J6000
10K - SSMBK15AMFVAPE 53780- 8604
VL VESM L6010 5
462 oo FERR 220 G MNREEW BHES: Sty [ O
o - SMC_FAN_O_CTL ol T3T2 emogmeer 1 (Y YY) 2 FAN O PV FI LT IS
~ 0402 FAN O_TACH FI LT o = | Tach
1.C6010 CRI Tl CAL °
100PF O | G\ND
5%, PP12V_SO FAN O FILT 45| 12v oo
f o,
0402 o
+ +—0
o0 _=PP3V3_G3H SMC ., =PP3V3_S0_FAN =
K 'R6026
47K
78 R kbe Loy
" 2402 L6021
R6020 FERR- 220- OHM
147K2 | FAN 0 TACH FET 1YY 2
1 C6020 2w 106021 crTiCAL
1000PF MosT 100PF
8 S 38y
X7R- CERM CERM
0201 0402
Radar 11661918 D8 Protol Fan Tach instability.

Change R6020 to 47K --

SMC Fan 1 (Unused)

FAN 1

a4 T SMC FAN 1_CTL

aa

SMC FAN 1 TACH

= L
——  WMAKE_BASE=TRUE _ NO_TEST=TRUE

— NC SMC FAN 1 TACH
= WAKE_BASE=TRUE _ NO_TEST=TRUE

SYNC MASTER=J16 JERRY SYNC

DATE=01/ 07/ 201

Syst em Fan

TENNG NOVEER g |
d} pppl e 1 ne. 051- 0164 | D
o 12.4.0
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8 7 6 5 4 3 2 1

AUDI O CODEC  pLACE 05100 AS CLOSE TO PIN 9 AS POSSI BLE
APPLE P/ N 35352592

PP5V_AUDI O HPAMP g sz =

VD MUST BE LESS THAN OR EQUAL TO VL_HD
7 =PP1V5_S0_AUD DI G
o =PP3V3_S0_AUDI O 38 52 54 55 58 70
cigr:l | coagg =
Caw— Ty . PPAVE_AUDI O ANALOG ey o2 56 50
X5R- 1 X5R CRI Tl CAL
402 0402 1
06108 1. 105 |* ' OBLlO04cs1061| |- 05107
10UF X = 19 0.47UF —— - ToUF
20% C6102 ¢ 16103 18 187 10% —— —— 20%
16V + X5R 2 2 xsR 8 20V
D 1 A8 2 0. 47UF - TOUF 202-1 0402 X5R 2 2 X5R- CERM
50 58 56 52 GND_AUDI O CODEC = CASE- B2- SM < ol w 18 3 '——; 2% 0402 0402-1
% 50 52 y-PPAVS_AUDI O ANALOG % 109_E iCG 110 o & S| W oS5 T Bl L GND_AUDI O CODEC 5 56 55 5
1 2. 2UF 2. 2UF D VA_REF VA_FP VA GND_AUDI O _CODEC < 6 ss 5o N
2R661790 20, - 2% VBl AS DAC| 29 |vei As DAC oR6105
) &3 S TP_AUD HP_ L NC %
1% 402-LF T —|_ 402-LF CS4206 FP m HPOUT_L| 38 M N LI NE W DTH=0. 1MV M N_NECK_\W DTH=0. 1MM 5
1/16W \VHP_FI LT+ CRITI CAL 1/16W
2%:.25 CS4206 EN 41 v AT U101 HPOUT_Rl_40 MN LI NE W DTH=0. 1MM M N NECK W DTH=0. 1MM TP_AUD HP_R NC z%:.ZL;
CS4Q2:865 HPREF|_39 M N LI NE_W DTH=Q_ 2IVM M N_NECK_\W DTH=Q. 1M CS4206_HPREF
DMCS 1 & 2 38 AUD DM C SDA1 2 _|GPI 0O/ DM C_SDA1 LI NEOUT_L1+| 35 AUD LOL L P oo 55 54 50
TP_DM C SDA2 12_{GPI 0L/ M C SPAR, LI NEQUT_L1-| 34 AUD LOL L_N [ony 53 s: 2 HP AMP/ LINE OUT  RESERVE SPACE FOR POSSI BLE LATCH CIRCUI T
HP AMP CNTRL s oy AUD GPIO 2 14 |cPl o2 - LI NEOQUT_R1+| 36 AUD LOL R P oo = 550 TVWEETERS
100 15 el o8 LI NEOUT_R1-| 37 AUD LO1L_R N o 5 55 % 6170_P_S
MAC SPKR AMP CNTRL SOD- 523 13 |SENSE A LI NEQUT_L2+| 31 AUD L2 L P oo 4 50 _—
54 52 [T AUD CODEC M CBIAS A |>|:K | CS4206_FLYP | LI NEQUT_L2-| 30 AUD LO2_L_N oD 54 WOOFERS &R ° 1D|§V6E5_7?L(J)u °
CS4206_FLYC LI NEOUT R2+|_32 AUD L2 R P 55 59 170
BAT54XV2T1 45 _|rLvP - o> 0
RG%O%?: CGlllJi 3 lFive LI NEOUT_Re-|_33 AUD LC2 R N prom 55 50 < D'Vg‘s‘ggréé\g %
WN SPKR AMP CNTRL s AUD GPI O 3 10 25,2 UF 42 |FLyN 02"
s s - AUD_SENSE_A &’;igg“ g ] M CBI AS|_16 AUD_CODEC M CBI AS oy 52 50 —‘*’—l
402- LF 12
: 3 IVL_HD N ) - _ 6170_P_G
< voou_28 CS4206_VOOM M REKERR-W BTHES: 28WM il
VL_I F a
PLACE TP FOR ALL HDA SI GNALS NEAR CCODEC AD LI P L m ]
LI NEI N_L+|_21 NO TEST=TRUE
7 m—HDA BI T_CLK § BITCLK LINEIN G| 22 NQ_TEST=TRUE AUD LI _COV NC o
C 7 1 rmy—HDA_SYNC LI NEI N_R+|_23 NO TEST=TRUE AU LI _P R NC NC REVERAUD ©
R6101 1 10 |sync ¢ 170
22
79 11 eoom—HDA _SDI NO 1 2 7 AUD SDI _R 8 |sDi M CI N_L+_18 AUD MC INL_P 56 59 400UV
= /:/é}/éx 5_Ispo MCINL-| 17 AUD M C INL N @m o oo o4 || sors63
FbE | . ) M O N_R+|_19 NQ TEST=TRUE AUD M C INP_R NC E‘H IS 2 06170 N G
7 1 rmy—HDA_SDOUT RESET MG NR |20 NO_TEST=TRUE AUD M C INN R NC 2|
= BPDAI EF?TSIISDI F_AUDI O | 47 s 2 DEVEL_AUDI O
=D .AUD SPDI E CHI P 18 ng EJCST VREF+_ADC_27 N:kIIF(N]%:W BTHES: 29 CS4206_VREE_ADC NC ) 1R6171
R6102 | - R6104 9,
7 5 qoo—AUD_SPDILF_OUT 1f\?\z/\/ R6103! oM C sl 4 CS4206_DM C_SCL 1 2 _AUD DM C CLK rpm 2 feiow
5% % 2
1/16W 100K 1/16W
Vo5~ ’%léw DGND THRM PAD_AGND Mios" BLIO NS _—
CLF
4022 ~ o) |
DM CS SHOULD HAVE OMWN GND ON CONNECTOR SHARED W TH CAMERA 100 3 o CRITI CAL CRITI CAL
as GND_AUDI O DM C 5o > C6113,|* 1Cel14 tC6115 R6107'| R6108!| R6109'| R6110!| R6111!
= : ST a UF—— ——10UF —— 0. 47UF 100K 100K 100K 100K 100K
VOLTAGE=OV 10% 20% 1% 19 100 100 1% 6171 P S
0% 187
L B 2 | Ep, |75 S L A T
- CASE- P3- HF CASE- B2- SM 0402 - - - 2 z
402, 402, 402, 402, 402, BRVELAUD © 1DEVEL7AUDI o
B poLr2
< 400UV 5%
SOT563 leﬁ\év
5o 58 55 52 GND_AUDI O _CODEC 402
- "’,_||o - Q6171_P_G
B oL
o
APPLE P/ N 353S2456 T
4. 5V PONER SUPPLY FOR CODEC X
" NC
NC
X EEAO
171
KLAE_W BTHES: 40 DI FF FSI NPUT= 2. 45VRMS o] | SOT563400UV
&U@i; i : SE FSI NPUT= 1. 22VRVS
Ly il DAC1 FSOUTPUT= 1. 34VRVS Pl . 171 NG
1YY Y L2 PP5V_AUDI O HPAMP DAC2/ 3 FSOUTPUTDI FF= 2. 67VRMS ami
0402 oD o2 o2 DAC2/ 3 FSOUTPUTSE= 1. 34VRMS _*J DEVEL AUDI O
_ ——
1 1(|)?6173
KERR-VY BFHES: 48MM S0
W e
2
FERR- 220- OHM \455671]74051 6171 N S
70 59 =PP5V. AUD 1 24V5_REQ IN 6|y SN ouT 1 PPA4AV5_AUDI Al 52 56 58
e of e
R6120 4V5_REG EN 4 en NRFB[3 4V5_NR =
0
i’ - =PP3V3 SO AUDI O 1 2 s
offs 55 50 2 30 D /1\/5/}& 6122 1 GZND M N-KEMR-W BFHES: MY
Yaoz" T XW6110 Cgll%é - - EZSF124
10V . JE S
A WSR2 5 _ o cé»g&:;_ T isﬁz SYNCII ll\ﬁSTERbJ 16 DI RK SYNC DATE=03/ 07/ 2013
sM 0402 402-1
o o AUDI O CODEC/ REGULATORS
AGES0 : 051- 0164
= XW111 d} Appl e Inc. el
R GND_AUDI HPA s3 ® 12.4.0
= N Wﬁg’\m . . 4.
%ﬁ =0 ) NOTI CE OF PROPRI ETARY PROPERTY:
BEHERTI LI e e 1 o e
PLACE XW5110 BENEATH U6101, BETWEEN PINS 2 & 5 THE POSESSOR AGREES TO THE FOLLOW NG 51 OF 123
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NO_XNET_CONNECTI ON=TRUE

C6262
100PF
1]]2
L
%
CERM
NO_XNEF BENNECTI ONETRUE
Roc?
R & L CHANNELS SWAPPED TO MAKE LAYOUT MORE LOGI CAL (2%
1%
" 1’2%"” MAX97220_OUTR o = = o 52 [ PP5Y_AUDI O HPANP
&:;:?UF R6261 1 1
w5 > AUD LOL R NIl (2 AUD LOL R G N 150 AR MAX97220_I NR N g 5 = G250 ' 6251 62521 |* 6253
! 1% T T, E ' I
29% 120w X7R- CERM 2 2 X5R. CERM X5R 2 2 ¥5R
TANT 201 0402 0402-1 402-1 202-1
CASE- A
ERBEY s 5 _GND_AUDI Q_HPANP GND_AUDI O HPAMP o, -,
33UF R6263 <l 2lo
50 55 52 AUD LOL R P 1+[2%AUD LOL_ R C P 155 1K MAX97220_| NR P =
29% 156w L § R & L CHANNELS SWAPPED TO MAKE LAYOUT MORE LOGI CAL
TANT 201
CASE- A 2 .
e TR coven e iR o, on R -
R6264 1 Cb6264 o = D> "Nt UB250 BiAg Ll MAX97220 Bl AS ENECC :
1976k ¢ _L 100pP MAX97220AETE | o M N-RESR-W BFEES: 3WM |
1/ 20W T % s 53 r-MAX97220 I NL_P 7INRY T TOEN  OOTR_10 - = MAX97220 QUTL o 5 5
2%, 2 G = 5 [y MAX97220 I NL_N 8w FRER- W NERERR-W BHES: 21
A2 MAX97220_C1P
« AUD_HP_PORT_REF - 7220_SHDN_L 16 sHone g oy 4
L8 106255 |1 06256
6 5 2% ZnfF ——IbF
NO_XNET_CONNECTI ONETRUE | No XNET_CONNECTI ORETRUE 5 E P P R6253! |'R6254
R?.g764K 190602,37:4 B i e I ot o 2.0k 2;,0K CRI TI CAL CRI TI CAL
uBWS T 8 MAX97220 CIN C6257 1 1 C6258 WY i Q6250 Q6251
201, 2 o M N-RENR-W BHES: WM 0. 1%!;:: — 98.%1UF 2 2 DMVN2015UFDE DM\2015UFDE
X7R CERM 2 2 3% cerm 1 N LUDFN
?“‘3 R6273 0402 0402 5 5
5UF 722 L_ZOBEL | | 722 R ZOBEL
26, 1K MAX97220 PVSS NC — =
AUD LOL L P 1+ 2% AUDLOL L CP 1 MAX97220_I NL_P \
e — AN oD = = M NERERR-W BTHES: 3MM cls 3lc ﬁ
20% 2w 1 C6254 R6251* 'R6252
% 201 L2 20F 3 33 | IS~
CASEA T 3% 1/ 18% AT
3 2 XBR CERM 265, 5 402" 7 4 7
33UF Re271
AUD LOL L N1q[2xAUD 1Ol L CN 552K MAX97220_I NL_N gy <1 =0
zol/ﬂ 158w = 52 GND_AUDI O HPAMP
6.3V M-
cASA o NO_XNET_CONNECTI ON=TRUGAX97220 OUTL
- (RHEX97220 QUTL ooy = 5
R6272 =
19: 6K
1%
1/ 20W
2’\3:1 s2 52 (TR PP5V_AUDI O HPAMP
C6272
100PF R(:‘>12L-'67K
1 I I 2 1/23%
o0 201,
5565 MUTE SW TCH
NO_XNET_CONNECTI ON=TRUE NC
252 |R 6 252 pls NOSTUFF 2
ssws%%AFE R6256
LS o] sowniggs |l 82
'— |_' 1/ 16W
* M- LF
R6255 2[G7 s[g 5[GY sh; 402 |1
sa _MAX97220 SHON L 1,20, 5 MUTE_CONTROL
o5 R6258* R6259*
100K 100K
5% 5%
1/ 20W 1/ 20W
M, M,
. GND_AUDI O HPANVP
MAX97220 SHDN L
SYNC MASTER=J16 DI RK SYNC DATE=03/07/ 2013

TTTLE

AUDI O HEADPHONE AMP

BrRTRG, NOVEET sz |
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5

4

2

SPEAKER AMP GAIN = +9 DB
APPLE P/ N 35353163 SPEAKER AMP RI N = 40K NOM NAL
70 55 TT)-=PP12V_SO_AUDI O SPKRANP FC_HPF, TVWEETERS = ~847 HZ 84700 PF)
— FC_HPF, WOOFERS = ~4 HZ (1. UF)
C6300 : 1 C6301 C6302 1 1 C6303 C6304: 1+ C6305 C6306*
10UF —— —— 10UF 0.1UF — —4—1UF 0. 1UF —— ——1UF 470UF —
0% T T 3% 10% —— —— 10% 0% —— —1— 10% 2006 —T—
whe] TR wlel T st sl T sl oy 2
805 805 402 603-1 402 603-1 S;\{II
I NPUT POLARI TY FLIP OK -- TRUE DI FF | NPUTS
L6303
FERR 1000- OHM 6308 QUTPUT POLARI TY FLIP TO
59 53 52 (TN)—AWR LOL L N 1 L2 9 AUD LAVP_RINC P 1H2 9 AUD LAMP RIN P slolels TP_AWD LAVP_THERM  NC MAKE LAYOUT MORE LOG CAL
0402
5%
s N— C6313
o G e 20 || e PveD rrerd 17 0. 22UF NO_XNET_CONNECTI CN=TRUE
L6302 C6309 19 | nR- CRLTI CAL A O o CRITI CAL
FERR 2865 oHM 6309 VOOFERS & TVEETERS ON UNDER WAC OB U6300 ] 30 M N-NECK-W DTH=0. 15Mvi 29% Am@g;wgég Smja L6305 AUD_SPKR ﬁmgoimw o 57 50
50 59 52 AL LOL L P 1(YYY L2 _ s AUDLAW RINCN 1|2 s AUD LAMP RIN N ss 51 [TR>—AUD SPKRAVP MAC SHDN L 224SDNR* SSMB302 R CRECKC DLVSATNILISQZ N XNER: _——
0402 1 LFCSP 28 s AUD LAMD QUTAR 2 ™ 106323
wpo e cerm HTR([20 T p— - T000RF
L6300 0805 sa _AUD_LAMP_MONO 16 |Mono sa _AUD LAMP OUTPR 19 2 2 22¥m
6310 oy | 14
FERR- 1000- OHM 1UF ONLY WOOFERS ON UNDER W NDOWS ouTR- ([ 27 %_6232UF y AUD L. NR 54 AUD_SPKR LTWI_OUT_N oD 57 5
50 5 AL L@ LN 1Y 2 o AUDLAVP LINCP 1 |[2 s AUDLAMP LINP 55 50 [Ty AUD_SPKRAVP W N SHDN L 9 {spL* AUD LAMP _BOOTRN 1]]2 M NRESW BTHE: S¥WM
0402 11 = | 25 M N_LI NE_W DTH=0. 20MV | - -
10% BOOTR- M N_NECK_W DTH=0. 15MM 20%
L630 0402 12 || L EDGE|_10 AUD LAMP EDGE &4 603
C6311 C6315
FERR- 1000- OHM 1UF BooTL+ 1 0. 22UF NO_XNET_CONNECTI ON=TRUE
5 5 [MN)—ADL® LP 1 1 2 s AUDLAWP LINCN 1]]2 s AUD LAVP LINN ss _AUD LAVP GAIN 21 lcal N AUD_LAMP BQOTLP 1]]2 CRI TI CAL
iy . AR T T _an e e L6307 AUD SPKR LVER QUT N oo = C
25V CUTL+( 3 25V MN LLNE W DTH=0. 6MV 110- CHM 3A
gt e . 2 M NCRE 10, 250 DVSAT e NG XNET, CONNECTI ON=TRUE
4 _AUD L, AVDD VREG AVDD Al
I NPUT POLARI TY FLIP OK -- TRUE DI FF | NPUTS " M WO zow 4 3 s ?go%;%F
VOLTAGE=5V QuTl L-( 5 I 3%
1o 2 2 E2w
70 58 55 52 38 _= C6316 6402
5o 55 52 35 _=PP3V3 SO _AUDI O 23 IREGEN BOOTL-| 6 0. 22UF AUD L. AUD SPKR LWER P oD 5 s
18 AUD LAMP BOOTLN 12 M NRESW BTHE: S¥Vv
N[z XNC MNRESRWBIES 13N
CB317 2a N 2
> JUF . Test([1s 603 QUTPUT POLARITY FLIP TO
by p— PGND
By D M PAD MAKE LAYOUT MORE LOd CAL RITICAL ORITICAL
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| e
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T; T
CERM CERM
0402 0402
L630
FERR- 1000- OHM
s AU CooEc McBias [ 1 T Y 2 AUD SPKRAVP NAC SHON L grrmy s 55
0402 GAI N R6306 R6307
+9 DB NOSTUFF 0 CHM
- EDGE RATE +12 DB NOSTUFF 47 KOHM
R6301* . C65531 CONTROL R6304 R6305 AUD_RAMP_NMONO NET: +15 DB NOSTUFF NOSTUFF
100K | JooP ON 0 OHM NOSTUFF H GH = MONO OPERATI ON +18 DB 47 KOHM NOSTUFF
118w T, iﬁg OFF NOSTUFF 0 OHM LOW = STEREO OPERATI ON +24 DB 0 OHM NOSTUFF
402 M
z 0402 sa AUD_LAMP_AVDD fre—
NOSTUFF
T R6304 ‘R6306
= 5% 5%
1/16W 1/16W
M- LF Me- LF
2402 2402
R6gos AUD_L. El sa AUD_LAMP_MONO _ 54 4 AUD LAMP_GAIN _ s4
52 AUD GPIO 3 1 2 AUD_SPKRAMP_W N _SHDN L 4 55
™ ’\/\n//\/ SHDN L __qoomy >« = NosTUPF .
i R6305 R6303 'R6307
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Rl GHT CH SPEAKER AMP

SPEAKER AMP GAIN = +9 DB
APPLE P/'N 353S3163 SPEAKER AMP RI N = 40K NOM NAL
70 54 [TR)-=PP12V SO AUDI O SPKRANP FC HPF, TWEETERS = ~847 HZ 84700 PF)
R FC HPF, WOOFERS = ~4 HZ (1.0 UF)
C6400 : 1 C6401 C6402 1 1 C6403 C6404: 1 C6405 C6406 *
10UF - - T0UF 0. 1UF |— — 1UF 0. 1UF — L TUF 2700F =
0% —— —1— 10% 0% —— —T1— 10% 0% —T— —T1— 10% 20% ——
)2(2\':/a 2 2 )2(2\':/a 25V 2 2 25V 25V 2 2 25V P&V 2
805 805 435 &5 1 435 &5 1 0
I NPUT POLARITY FLIP OK -- TRUE DI FF | NPUTS
Ferk 3008 o 6408 QUTPUT POLARI TY FLIP TO
% 52 TR)—AUR LR R N 1Y L2 o AUD_RAVP_RI NC P 1H2 o AUD RAVP RIN P <|w| 0|~ TP_AWD RAVP_THERM  NC MAKE LAYQUT MORE LOG CAL
0402 Rl I A
30 (— Cc6413
S0 PvoD 0. 22UF NO_XNET_CONNECTI ON=TRUE
L6401 e 29 nRe THERM L7 AUD RAVP BOOTRP 1]z T oRITICAL
C6409 19 i nR CRI TI CAL M N_LT NE_W DTH=0. 20NV
FERR- 1000- OHM 10F ONLY WOOFERS ON UNDER W NDOVS U400 BoOTR+|_30 MNCNEGWBTHEO. T51M 0% AR RAR CUR L6405 AUD SPKR RUFR QTP oD =
50 52 [E)—AUD LR R P 1Y | 2 5o AUDRAMP RINCN 1 H 2 59 AUD RAMP RIN N s [—AUD _SPKRAVP WN SHDN L 22{SDNR* SSMB302 xR M f*ﬂfﬁgm‘:o Qézm”Tm PLYSATNLLISC DR FNEA CONNECT! ON=TRUE
LFCSP 28 o AN
" g QUTR¥ (59 jpraa—a L ?go%;%g’
XER — p— 4
0402 ss _AUD_RAMP_MONO 16 [MoNO ss _AUD RAVMP QUTPR 19 2 2 %g\,gM
L 640 C6410 ﬁ_l CB414 Gao2
FERR-1000- OHM 4700PF WOOFERS & TWEETERS ON UNDER MAC CS outR-([27 0. 22UF 4 AUD RAVP QUTNR s AUD_SPKR RWER QUT_N o 5 =
s 5352 Uy AD LOL R P 1 2 _ s AUDRAMP LINCP 1 [|2 s AUDRAMP LINP 51 [Ty AUD_SPKRAVP NAC SHDN L 9 son+ AUD RAVP BOOTRN 1]]2 M N-RECR-W DTEE0; 250w
0402 I 25 M N_LI NE_W DTH=0. 20MV I - -
£96 BOOTR- M N_NECKOW DTH=0. 15MM 50,
50V 11| i+ 25V
NPO- QOG- CERM X5R
0805 12 || NL- EDce]_10 AUD RAMP EDGE 55 603
6403 c6411 Cc6415
FERR- 1000- OHM A700PF BooTL+| 1 0. 22UF NO_XNET_CONNECTI ON=TRUE
59 53 52 (Iy—AUD LAL R N 1 2 5o AUDRAMP LINCN 1|2 50 AUD RAMP LIN N ss _AUD RAMP GAIN 21 |GaI N AUD RAMP BOOTLP. 1|2 CRI TI CAL
0402 1) 2 M N-NECK-W BTHEO. 10WM 5 ¢ AUD RANVP OUTPL L6407 AUD SPKR RTWL_QUT P oD = s
50\0/ QJTL+( %0/0 MN_LINE WDTH=0. 6MVI 110- OHM 3A
PO QC. CERM 3 %24 M N_NECK_W DTH=0. 25MM v DO XNET CONNECTI ON=TRUE
0805 ss _AUD_RAMVP_AVDD 8 |VREG/ AVDD 503 PLYSATNLLISQR
M WErE T 4 ; t COsk3E
VOLTAGE=5V ouUTL- ( _J5 —— :E Eﬁopl:
< C6416 0102
70 58 54 52 38 _=PP3V3 SO AUDI O 23 |REGEN BOOTL- | 6 0. 25 UF ) AUD RAMP N AUD SPKR RTWE N oo
o | apewpeonn  itls MRS WEIE S T, =
ne([2z 3Ne M NRESCW BTHES: 18 obe
13« NC 25V
C6417 1 14 R
2. 2%)!;“:: AGND PG\D TEST( 15
X5R. ChoM 2 ~_ THRMPAD ——— CRI TI CAL CRI TI CAL
402 ~y g ERIFEEE NO_XNET_CONNECTI oneTRUED 4 20 1 CB6422 1| NO_XNET_CONNECTI ON=T
1000FE —— | T000RE
22V 2 22V 2
PINS 14 & 15 ARE TEST PI NS AND SAEEEA SAEEEA
SHOULD BE Tl ED TO GN\D
CRI Tl CAL CRI Tl CAL
NO_XNET_connecT! onerii64. 19 16421 NO_XNET_CONNECTI ON=TH
—— 1000PF —— 1000PF
T, 3% T, 3%
CERM CERM
0402 0402
GAI N R6406 R6407
+9 DB NOSTUFF 0 OHM
EDGE RATE +12 DB NOSTUFF 47 KOHM
CONTROL R6404 R6405 AUD_RAMP_MONO NET: +15 DB NOSTUFF NOSTUFF
ON 0 OHM NOSTUFF H GH = MONO OPERATI ON +18 DB 47 KOHM NOSTUFF
OFF NOSTUFF 0 OHM LOW = STEREO OPERATI ON +24 DB 0 OHM NOSTUFF
55 AUD_RAVP_AVDD
NOSTUFF
1(|)?6404 'R6406
5% 9%
1/16W 1/16W
M- LF M- LF
2402 2402
e AUD RANP EDGE s —  AUD RAVP MONO s e AUD RAMP GAIN ss
NOSTUFF
'R6405 'R6403 'R6407
0 0] 47K
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PP4V5_ AUDI O ANALOG

58 52 E
g v M KEY RECEI VER CKT 17 sooresses
HP=80HZ, LP=10. 63KHZ M KEY READ 0111 0011 0X73
CRI TI CAL . .
R6562:| CB555 1 CB560 WRI TE: 0X72 READ: 0X73 APN 35352640 M KEY WRITE 0111 0010 0x72
10K 4. 7TUF - 0. 1UF CHS READ 0111 0111 0X77
11200 oy 2] Tz 18 e M KEY 1A cHS WRITE 0111 0110  0X76
M - SERy Siks APN: 35352640
M KEY ADDRESS: WRI TE=72H, READ=73H
AUDI O JACK: HP CONNECTOR W TH M KEY
slal o ca PLACE XWS 6500 & 6501 AT J6500 PINS
AVDD
12C PULLUPS ON SOUTHBRI DGE PAGE CILIJ@625855%0
MFN- RSV
47 (IR)—=12C M KEY Sa 8 Jsa Mcaiag 10 ks MC BiaS N LTNE W DTFE0 Z8M—
7B =12C M KEY SDA 2 SDA DETECT] 11 Hs swWDET M NZNECK_W DTH=0. 20MM
12 O—AUD 1 2C INT L 4 i N BYPASY 9 RX_BP
NO_XNET_CONNECT! ONETRUE
20 m AUD | PHS SW TCH EN 1 ENABLE = - 1
HS_HDET 13 |HDET R":’55?[4K
NOSTUFF 5%
16 |cs 1/i§\;/v
1 C6556 2
R6555"* DGND  AGND — 0. 01UF
1 05§ w|o| ~|o|n 2 )2(?\F,1
20m 202
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0402 100K s _L_§. 0082UF 27PF
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X—IEZI%RM 402
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1K
5%
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4022
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FERR- 1000- OHM 5958 56 52 GND AUDIQ CODEC |
58 0T} AUD TYPEDET R 1 Y Y L2
0402
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FERR- 1000- OHM
59 s0qQOT}—AUD HS MC N 1YY Y L2
0402
L6502 APN 516S0687
FERR- 1000- OHM CRI TI CAL
59 soQ@—AR HS MC P 1 2 NO_XNET_CONNECT| ON=TRUE
0402 J6500 CRI Tl CAL
cLR.6T|5c6L3 54722- 0224 L6507
FERR. 123°0% 2. 0A F- ST-SM FERR- 120- OHM 2. OA
. AUD J1 TYPEDET R 1 2 AUD J1 HP _OUTL 1 2
Naasal 00 1YY Y2 _wennan  ams
56 _HS M C BIAS o TR WSS s9 AUD J1 M C N 3 00 4 AUD J1 HP PORT REF M N:H;g;%:w BIrEo: Somm 0402
M N-NECK-W DTH=0. 20Mvi ssAUD J1 M C P 515 048 A JL HP QUTR CLR'6T' Cé“Ls
; oo io FERR- 120- OHW 2. 0A
CRI TI CAL 11 00 12 1YY L2 AUD HP PORT REE (e, 53
[6511 Aot mcmas 1|0 ol 002
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o =PP3v3 sa albonic 1 VY Y L2 AUD J1 _PP3V3 SO 17165 of18 =t2c cHs sa am @ FERR-ZLLZ%-58-|9M—2.OA
0402 M N-KLNE W pTH=0. 253 47 [IR)-=L2C CHS SDA 19 00 20 _AUD SPDIF_OUT My 52 7 1r\r\m N
M N W 0. 20M1 AUD J1 TIPDET2 R 21 00 22 _AUD J1 TIPDET1 R ™M N_LT NE_W DTH=0. 25NVl 0402 MAX97220 QTR o
M N_NECK_W DTH=0. 20MV
L6510
FERR- 1000- OHM
FERRL-?gOOO5 OHM 1YY L 2 AUD TIPDETL R oo s
0402
55<EAUD TI PDET2 R 1 Y L2
0402
R6g06
9 2 GN\ND_AUDI O CODEC 2
59 58 56 52 (TR 1/\/5\0/4\/ Mn.&gg.wgmg ggm AUD J1_GND ANALOG
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W T sostuer NOSTURF DZ6503  DZ6504| DZ6505 [
402 N@TgF
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SPEAKER CABLE CONNECTORS

APPLE P/ N 518S0862

CRITI COAL3
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WOOFER (BL) C
59 54 Al PKR_LWR OUT P

59 54 [T AUD SPKR LWR OUT N

5 (0T} AUD _SPKR VENDOR I D L
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59 54 [T AUD SPKR LTWI OUT P

59 54 [T AUD SPKR LTWI OUT N

SN (2 PN PR IV (N
000000

TWEETER ( FL)
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WOOFER ( BR)
59 55 Al PKR_RWR OUT P

CRI Tl CAL

505]%%§_2§691
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59 55 [T AUD SPKR RWFR OUT N
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58 56 52 (TR PP4VS

| PHS

HS Det

ect

R6744*
100K
5%
1/ 20w
201, R6745
AUD_| P_PERPH _DET_DB 1 2 AUD_I P_PERI PHERAL_DET
5%
tip
741 | bB 402
soRRdAE |
Sorses | Kh
L6743 1
FERR- 1000- OHM s
% _AUD J1 DET RC 1YY Y L2 AUD_| P_PERPH_DET_R5|G " S|z

Debounce CKT

7055 54 52 3 =PP3V3_SO_AUDI O

o =

PORT D DETECT ( HEADPHONES)

1
2

CB741

0. 1UF
10%

16V
X7R- CERM
0402

PORT B DETECT( SPDI F DELEGATE)

5o 58 52 qOOM-AUD SENSE A

R6741*
47K

5%

1/ 20W
MF

201,

56 [T AUD TI PDET2 R

‘R6795 'R6796
LDLO ANAL 511K 20, 0k
1% 1%
it e
R6742* 402 , 2
47K
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5%
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3 — 0. 1UF
1/ 20w 2 20% 1iov
2012 CERM 402
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. —_— 1
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X7R- CERM 2 7%§ 100K
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S 400UV W
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AUD TYPEDET OD | NV
56 m AUD TYPEDET R | l—‘ [}
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6
|— o
“ =32 Q700
AUD_TYPEDET CD 2 G ﬁ g 400Wv
Lsad®
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100K 1
5%
1/ 20w
M=
2012
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GND_AUDI O CODEC
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AUD_SENSE_A
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1

0
1
1

SPDI F HEADPHONE
1 0
1 1
] 0

20K/ 2. 67K RDI V

Tar get

39. 2K/ 2. 67K RDI V

D spl ay Mode Det ect

50 58 52 [T AUD _SENSE A

TBT/ DP Audi o Enabl e

41 [T

800
SSIVB%SAFE
SOT563
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FERR- 1000- OHM
DP_TBT_SEL 1 YYY L2AUD LI _TIPDET 5|G
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CODEC QUTPUT SI GNAL PATHS

FUNCTI ON VOLUNVE/ MUTE CONVERTER PI N COMPLEX MAC SHDN W N SHDN
HP/ LI NE OUT 0X03 (3) 0X03 (3) OXOA (10, D) GPIO 2 GPIO 2
PRI MARY SPKRS (WFR) 0X04 (4) 0X04 (4) 0XO0B (11) M CBI AS GPlo3
SECONDARY SPKRS ( TWT) 0X03 (3) 0X03 (3) OXOA (10, V24) M CBI AS N A
SPDI F QUT N A 0X08 (8) 0x10 (16) N A N A
CODEC | NPUT SI GNAL PATHS
FUNCTI ON CONVERTER PI N COMPLEX ENABLE/ CONTROL
SPDIF I N 0X07 (7) OXOF (15) N A
I NTERNAL M C ARRAY 8%8@ Ega 83295 E}éz tEE% & RI GHT) N A
EXTERNAL M C 0X06 (6) 0X0D (13, V22, B, LEFT) Lynx PO NT GPI O 16
OTHER DETECT
FUNCTI ON CONVERTER PI N COMPLEX ENABLE/ CONTROL
MULTI PLE SPKR VENDORS N A N A N A
70 s9 52 _=PPSV_S0_AUDI O
SPEAKERI D SPEAKERI D
R6810* 'R6811
100K 100K
1% 1%
1/16W 1/16W
M- LF M- LF
402, 2402
57mALDSPKRVEI\D()?IDL L & AUD SPKR VENDOR | D R m57
R6812* 'R6813
100K 100K
1% 1%
1/16W 1/16W
M- LF M- LF
4022 2402
SPEAKERI D SPEAKERI D
SPEAKERI D
R6816
100K
1 2
1%
1/ 16W
M- LF
402
70 59 52 _=PP5V_S0_AUDI O
SPEAKERI D
1 C6810
0. 1UF
lga/n
16V
f X7R- CERM
0402
SRFER P
u6800 SPEAKER! D
MAX9110 POS 3 5 NMAX9119EXK- T
+ SC70-5 R63%20
1 9119 oUT 1 2
MAX9110 NEG 4| 116w
> M- LF
402
70 59 52 _=PPSV_S0 AUDI O
SPEAKERI D =
R6814*
226K%
1%
1/16W
M- LF
o2 Regr7
374K
SPEAKERI D l /1\//1}/§>V/
SPEAKERI D M- LF
R6815* 106811 402
75K 2 2UF
1/ 16W 2 1%
ack, g5 o=

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT PHYSI CAL_RULE_SET LAYER ALLOWRQUTE |\ \j MUM LI NE W DTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
ON LAYER?
DET ASSI GNIVENT ADIO 01w ? AUDI OOt FE v 01 0.1 m 10w 0.1 M 01w '
OXOA (DET D) -
N A ( ) SPKROUT 0.2 W ? SPKROUTDI FF v 0.6 0.25 W 10 e 0.2 w1 0.2 w1
N A
0X0D (DET B) — —
NET_PHYS| CAL_TYPE | AREA_TYPE | PHYSI CAL_RULE_SET
. ELECTRY GAL_ooNSTRA NT_SET v seacinG
AUDI ODI FF * AUDI ODI FF
DET ASSI GNVE SPKROUTDI FF * SPKROUTDI FF
SI Nr AUD LOL L P
0X09 (DET A) [>—snoacme e i 52 5 54
N A [>—snoasme e o AD Lol L N S,
T anooceoas e o AD Lo LCP s
nx WD QO EEPALR WD OO EE e AUD LOL L CN
Eynx BENF &1 8 3 {BEfeH e D =
[D—smauems e o AL LaLR P o 52w
C>—snoatms e o AL Lol RN o 53w
[»>—snaasme e o AD O RCP .
DET ASSI GNIVENT = \nonEea R \ocnee ™ AD LOL RCN 53
0X0C (DET O [TD—snaasme e o AD L@ L P 5 50
[T>—snaasme e o AD L@ LN o o
— G oo o AD L@ RP s 5
[T>—snaasmus e o AD L@ RN o o8
> —anaasae oo ™ AUD RAMP_LINC P 55
QoA R oo ™ AUD RAMP_LINC N 55
D —anaassae oo ™ AUD_RAMP_RINC P 55
2T Do oA R oo ™ AUD_RAMP_RINC N 55
>3 anqocoas e o AL RAVP LIN P -
[ZD>—snaasms e i AW RAVP LIN N -
CZ>—snaasmus oo o A FAVP RN P s
[>—snaasmse e o AW RAVP RN N -
[Z>—snaasms e o AW LAV LiNC P o
T35 anqocean oo o AW LAVP LINC N 5
[>—snaasms e i A LAY RINC P s
[>—snoasms e o AW LAV RINC N s
\nqoceeas e i AL LA LIN P o
[Z>—snaasme e o AW LAV LIN N o
[>—snanuems e o AL LA RN P o
C>—snoasmus e o AD LAV RIN N o
PORT C DETECT( SPEAKER M SMATCH)
- AUD SENSE A D snanse e " wer220 14 P -
\nqoceeas e i MAX97220 1N N -
[Z>—snaasms e o VAX97220 I NP -
SPEAKERI D 7T anqoceas e o MAX97220 I NR N .
R6894! s ysoae U s ALD PR RWR OUT P -
10|n§u [D—seearasce Sexeourn e s AUD_SPKR RWER QUT N 55 57
1!
oW e eeeae sexeou e s AUD SPKR RTWL QUT P 55 57
402, [T —=earaseas sexeourn e e AUD_SPKR RTWL_QUT N 5 57
[ —secaraceas sexpaUTOEE sexequr AUD_SPKR LWFR QUT P 54 57
[E—secaraceas SeKeO IO EE SeKROT AUD_SPKR LWR QUT N 54 57
nc _AUD PORTC DET L | [ ——secaraceas sexEaUTOEE sexequr AUD_SPKR LTWI_QUT P. 54 57
[ —secaraceas sexpaUTO EE sexequr AUD_SPKR LTWE_QUT N 54 57
800 ole Do oA R oo ™ AD MCIN P 52 56
=R Do oA R oo ™ AUD MCIN N 52 56
ssvREATE | == G- jore e
Sorses | K = S o 56
\nqoceeas e o AW 1S MC RC N
SPEAKER! D [ = -
“ [=D—anaassae W ™ AUD HS MC P 56
FERR- 1000- OHM 2[G7 STy [ED—anances \ocnee ™ AUD HS MC N 56
SPKR MATCH DRV R 1YY |2 SPKR MATCH DRV CD—aoancmus B o= AL L MCD 56
> —ancase oo ™ AUD J1 MC N 56

0402

ss 56 52 GND_AUDI O CODEC

SYNC MASTE| 16 DI RK

" AUDI O Speaker

C} Appl e I nc.
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M.B to AC-DC Connect or

CRI Tl CAL

J6900
43650- 0603

PP12V_G3H ACDC 7o

00000
olo|s[w|m |~
——

) EMC EMC
T J6900. 4: 3nm| J6900. 5: 3nm| J6900. 4: 4nm
106911 1.C6912 106913
—— 10UF —— 1000PF 1000PF
T 1o % B
2 8k cerv 2 & 2 &
0305 5402 5402
M.B to AC-DC Suppl enrental Signal Connector

| LK_PART=Pwr Si
S LKEARTERY S 9

J6901
53780- 8606
M RT- SM
7
RE84L O 70 01 o1 _=PP3V3 SO_VRD
15 (oo PYR BTN 1 2 PUR BTN R N
N VI 2o
069141 ML D6911 o = (g SIS ACC N DY
e 6. 8V-100PF 4, 5 eom SNS ACDC P a3
géé\z 5 402 BURSTMODE EN R L 5o
402 1 soas@_SNC ACDC | D 515
= = 8 O 60 4s_SMC_ACDC 1 D
BURSTMODE EN L R619K122 = C6916 *
1 —
o5 45 [MID—=-= 2 61};\@ =
1 1718w : 2
AR aie D6912 S
6. 8V- 100PF

16V
X7R- CERM 2 402
0402

mn mn
3.425V "G3Hot " Regqgul at or
Swi t ching freq: 409 kHz = ig—ggl D
PART NUVBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS:
PART NUVBER
138S0676 138S0691 C6905
54 P3VA2G3H BOOST
'R6901
4 - 26903
telpw VIN B - 18y CRITI CAL
U6900 g 06901
LT3470AED 33UH PP3V42 G3H REG _—
51 P3VA2G3H SHDN L &lsHone OFN 4 5.P3VA2G3H SW, 1YY |2 28 max ont "
CRITICAL, T COPHADLOFHE- SV F3UTCRES PHEPHS
NOSTUFF 7 |ne
'R6902 |1 06901 | Fl 1
‘1‘\% 9K 1000PF TRV
/46w %, G\D 1 C6904 1R6903 |t C6905
MESLF [ o —— 22PF 348K —— 22UF
2 ot T & w3 HON T
2 1/16W 2 X
CERM Lriow X5R- CERML
0402 L452 0603
8aP3V42G&G3H FB
o0
<> 2 Whow C
M- LF
2402
Vout = 1.25V * (1 + Ra / Rb)
'R6913
18K
i 12V S5 FET Cﬁé‘é% -
2 | H3702TRPBF
PQEN
70_=PP12V_G3H FET P12V S5 PP12V S5 FET oo 7o
- 1 06970
0. 1UF
10%
2 16V
T B
L - B
- Ve
SLG5AP022- 200030
o e SMC PM @ EN Input: 2.4V to 5.5V , TDFN d
N Ne RITICAL
SMC_PM G2_EN |'S PULLED DOAN ON SMC PAGE 6
PG_8 PM PGOOD FET P12V S5 g s
an B

=

SYNC DATE=03/04/201

ISYI\C VASTER=J16 ROSSANA
e

Power Connectors /

VReg G3Hot

d} Appl e I nc.
®

T O we: |
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8

CPU VCC SO Regul at or

70 62

=PP5V_S0 REG CPUVCC SO

. . ; Pull -ups 1 1
OC trip point: 114 A R7000 e o1 _ REG PVWM CPUVCC 1 R R7026 1,92, > REG PV CPWVCC 1 gy oz &5 (pu 2)
5 E10 18 108 6 5 ?;;/ulaw 1/51D/§w MEEJEF
Swi t ching freq: 403 kHz = m NOSTUFF 62" s 01 ___REG PWM CPUVCC 2 R R7027 1,0, > REG PWA CPUVCC 2 gy 62 &3 (pU 2)
'R7017 |'R7018 |'R7019 o3 BLG YOG U7000 e VoSt
54.9 90. 9 110 R7028 0
. % % % 1 REG PWM CPUVCC 3 R 1 2 REG PWM CPUVCC 3 2
Conpensation and feedback 1756w 1756w 1756w (1:07UC'):00 s 6 - oD =2 s (pu 2)
VECLF o LF o LF 20% 1718w Mios™
s o1 _REG CPUVOC COVP 6 71 62 01 240 2 2 2 38¢ ceru P R7029 o PWM
PU VI DSCLZLACEJEAREUWDD 15: 12, 7nm| PLACE_NEAR=U7000. 13: 12. 7nm 3853 61 REG CPUVCC 4 R 1 ’\/\/\/2 REG CPUVCC 4 oo (pu 2)
[ REG CPWCC DVC ¢ seene 5% ME- LF
1C7031 |1 C7030 R w oo CPUNLDAERT L = 8 "ehilioc: aprSE
—— 68PF 9, 0012UF R7037 83618
2 gOV 2 58V ]i.n/HBQK vee
G5 ceRM fo=:% 1% ow uU7000
040 040 116w
5402 1 SL6372
¢—CPUVCC COWP_RC 53
REG CPUVCC PGOCD 11 VR RDY N FS_FDVIDL 24 REG CPUCC FDVID
1R7030 | CPUCC DVC RC_ s (pgood) 61 | CRITI CAL S | 61 83 (straps)
715K 1. C7037 Pul | -ups 2 a3 61 _REG CPUVCC MEMVRSEL 26 |VEMVRSEL EN_PWR_OvP| 3 PM EN REG CPUVCC SO o8
7. s p (straps) o 61 _REG CPUVCC TMX 18 |TMX_DRP_DE_TC R7014, , M
it T, 93"2012”: REG VCC U7000 t REG CPUVCC | MK 20 || vaDR_BTRM VoL REG CRLVGE YN - 2
Q%:ELF 2 2% To feedback 83 61 (s 'ips) 83 61 T 15 Jovar VI N+ 2 i ME-LE ) PP12V SO CPWCC FLT ¢ &5
0402 REG CPUVCC FB 61 83 ’ (pu 1) 8 61 8 (TR
NOSTUFF NOSTUFF NOSTUFF | CPUVCC: 3PHASE (pu 1) 83 61 8 ¢oom)—CPU VIDALERT L 14 JSVALERT* pwvL| 29 REG PWM CPUVCC 1 R o1 83
NOSTUFF 'R7021 |'*R7022 |'R7023 |'R7024 (pu 1) 83 o1 agEry—CPU VI DSQUT 13 ISVDATA PWe| 27 REG PWM CPUVCC 2 R 61 83
1 C7038 0 0 0 0 pwe| 30 REG PWM CPUVCC 3 R o1 83
i REG CPUVCC VSEN 5
f— (13302012UF ?’%lﬁ‘év ?’%lﬁ‘év ?l%lﬁ\év ?l%lﬁ\év (vsen in) 83 61 'VSEN 28 REG PUVCG 4 R o
50V - - S S RGND 4
2 o= rG P YOG 1 R 5402 5402 5402 5402 83 61 EEE gwg v o WRGC\DNEM | SENL-| 37 REG I SENVCC 1 NR am e =
FBR1 FB FB 2 8 et 83 et ~ 38 REGISENVCC 1 P
v P  OM T_TABLE LT B CeveC RC2 e 3 01 _REG PWM CPUVCC 2 R (fb in) s 01 _REG CPUVCC FB 8 |rg | SENL+ G| SERVOC, <) o2 o3
'R7032 |'R7033 1Rm703l;':8F o2 01 _REG PWM CPUVCC 3 R (psi conp) 55 o1 _REG CPUVCC PSI COVP 7 |psi cow | SEne- | 33 REG I SENVCC 2 AR am s s
7 24 REG PWM CPUVCC 4 R 34 REG ISENVCC 2 P
%?/faw %ﬁaw 3, 83K o (hf conp) 53 o1 _REG CPUVCC HFCOWP 6 |HFcowp I SEn2 = < <
ME- L ME- LF 1/ 16W I SEN3-[ 39 REG I SENVCC 3 NR 62 83
! RE 9 <™
5402 5402 2402u= (conp out) 83 61 G _CPUVCC COMVP COVP | SEN3+|_40 REG | SENVCC 3 P ) o 2
A RE( NPSI 22
s CPWCCFBR2 & L AGND CPU ¢ 62 71 83 (straps) 83 61 G _CPUVCC NPSI IAUTO_NPSI | sena- | 35 REG | SENVCC 4 NR N
C7034 R7034 To PSI comp (imon out)  sse1as _REG CPUVCC | MON 12 | Mo | SEna+| 36 REG I SENVCC 4 P am
2. 2NF
1112 u cPVEC P e 1787 5 me cPUVCC PSI e (vr hot out) o _REG CPUCC VRHOT L 164VR_HoT* RSET| 23 REG CPUYCC RSET 5
oovP Cov REG VCC U7000
JAN M o o1 o et 55 o1 _REG CPUVCC TM 21 M EN OTP oreNL| L7y e
oW M P NOSTUFF CPENZ%X NC
6201 'R7039 PENS xNC OV T_TABLE
To VSense To HF conp o] —
R71%35 37873}(6 % cw G\ND THRM_PAD R7016
1 2 s3gn REG CPUVCC VSEN 11’ 2 REG CPUVCC HFCOWP &, 53 ME-LF Tie to GND for VRI2.5 T 12. 7K
1/11°/§W NOSTUFF 1/11°/§W 2402 ot ® N %;/ulGW
W LF 1 C7035 M OF U7000. 41: 6MV 2[‘{5'2“
L gga/(glup 43 61 _REG CPUVCC DVC XV\FSQOO
83 71 62 61
2 9% cERM -L_lé_é 2 AGND CPU_ ¢ 62 71 83
0402
AGND CPU_ 1 62 71 83 =
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | BOM OPTI ON
..................................................................................................................................................................... - 11450324 1 RES, 12. 7K, 402 R7016 CPUVCC: 3PHASE
I MON out put Tenp neasur enent 11450316 [ 1 | RES, 10. 2K, 402 R7016 CPUVCC: 4PHASE
83 61 w 83 61 w ......................................................................................................................... -
70 as
Straps
R7052" R7090" P
21.1112% 1/ 1%% 83 61_REG VCC U7000
NO_XNET_CONNECTI ON=TRUE VF- LF
Sense from CPU R7040 R7041° To vol tage sense 0402, To sense anps 402,
w e ENSE P 1A Qp 2 VCCSENSE R P ARG 2 REG CPUVCC VSEN 6 e « RE( | 15 61 83 y RE( M 6185 OM T TABLE | ) | NCSTUFF
5% A NOSTUFF OM T_TABLE R7001 R7003 R7005 R7007
1/716W 1/716W R7050! 1 C7050 340K 124K 150K 0
ME- LF M- LF 1.Cr048 33NF 1% 1% 1% 5%
402 402 0. 0012UF 4?2 100 Mzzuw 1/ 20W 1/ 20W 1/ 20W
NO_XNET_CONNECTI ON=TRUE Ve 1/ 16W 22 2201 5201 5201 20201
R7045 R7046 2 CERm M LE 402
CPU VCCSENSE N1 QA 2 53 CPU VCCSENSE R N o 1A A 2 % rec,cPuvec RaND e o o1 REG CPUVCC | MX
o0 D> ’\/5\0//\/ - ’ ’\/\D//\/ 019 . _CPUWCC IMINR | s3 61_REG CPUVCC FDVI D
b A
T 1/16W 1/16W 1 C7041 1 C7046 83 51_REG CPUVCC TMX
xw0ass: 3MVMELE hosT  —— 0.0012UF 0. 0012UF R7051" REG CPUVCC NPSI
XWP047 = %9 %9 L0 oK 0 o
A% R7047 5 58 38Y -9K
1K CERM SR 1/ 16W
1 % 2 83 SNS VCC XW N 1 2 0402 0402 TLF ?M T_TABLE 1NC(STUFF . .
202 R7002 R7004 |'R7006 R7008
3 A 2 1
%,{:51?‘.4" GND_CPU_ 61 62 71 83 AGND CPU_ 1 63 11 55 9"%. 3K Q, 147K Z;_}QK 1 ?SQ%UF
= 402 g /50w £7%0w /50w /50w - 19%
M NE M M 2 %K
2201 20201 2201 2201 0301
AGND CPU & 62 71 83
J16: 3PHASE
J17: 4PHASE
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | BOM OPTI ON
Power goods VRHot to ProcHot
118S0311 1 RES, 340K, 201 R7001 CPUVCC: 3PHASE
_PPaV3 SO 6 44 a5 62 76 11850116 | 1 | RES, 158K, 201 R7001 CPUVCC: 4PHASE
70 64 60_= VRD
3 11850575 | 1 | RES, 95. 3K, 201 R7002 CPUVCC: 3PHASE
R7098
10K 11850380 1 RES, 44. 2K, 201 R7002 CPUVCC: 4PHASE
59 23, Per Intel Shark Bay PDG
Leey 2 Q5RM 11450206 | 1 | RES, 750 OHM 402 R7032 CPUVCC: 3PHASE
2402 g
REG CPVOC P ot p REG PGS S 11450211 | 1 | RES, 845 OHM 402 R7032 CPUVCC: 4PHASE SYI\CII ll\ﬁSTEREJ 16 ROSSANA SYNC DATE=03/21/ 201
o —=—WAKE BASESTROE D> * =
- | 11450179 | 1 | RES, 402 OHM 402 R7050 CPUVCC: 3PHASE VReg CPU VCC Cnt I
11450184 | 1 | RES, 453 OHM 402 R7050 CPUVCC: 4PHASE e NOAUZR
: 051- 0164
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8 7 6 5 4 3 2 1

CRI Tl CAL
Filtered 12V Rail L7100
2V S0 _cPUVCC FLT 0. 36UH 30A- 0. 6MOHM
= PP12V.
7o e o =PESV SO REG CPUNCC S0 e 0 =PP12v SO REGcPwocso 1 Y Y Y L2 PP12V SO CPWCC FLT &1 6 55
SDP110808MR36M-- TH
! U7110. 3: 3MWM Acoustics E-noise Conponents
1 C7125 .
1. OUF
CPU Phase 1 5 EMC EMc B ca &% ca
2 %g§3 ™ U7110. 11: 3mMm U7110. 11: 3mM CRI Tl CAL CRI TI CAL CRI Tl CAL CRI Tl CAL U7110. 11: 3mMm U7110. 11: 3mMm
1 118 1C7119 1 CY 1C7111 1Cr7112 1C7113 1Cr114 1C7115
R7116 = VTEII.O g_(goopp — 1900PF ! OJL'JIJf0 ZoIBOUFT ——10UF  ——1oUF  ——1tF —ur
53 REG BOOT CPUVCC 1 RC 1 2 83 REG BOOT CPUVCC 1 4 {Boor U7 NCL 8 S 25y P13% s 3% B , 1oV 5, TeV 5 25V 5 25V
X6S- CERM X6S- CERM X6S- CERM X6S- CERM
5% 39 FDVF6808N 9 663" 663" =4 [ 0603 0603 0402 0402
10w p Di sB* PQFN 10
603 11
C7116 6 laH CRITI CAL i
0.22UF ne v 12 = CRI TI CAL
L2 R711
Al NCx-28e 14 CRITI CAL 0. 0009
380 42 L7110 1%
sar 53 REG PHASE CPUVCC 1 7 |PHASE 230NH- 10% 45A- 0. 00031CHV o
| 15 ne ss REG PHASE CPUVCCL 1 (oY Y Y L2 s PPCPUVCC SO SENSE 1 1 2 PPCPUVCC SO_REG @ o o
40 .
o o1 [I—REG PWM CPUVCC 1 PVM 29 E CTX01- M 3 4 REG | SEWCC 1 P o o
30 1 NO_XNET._ OONNECTI ON=TRUE
NOSTUFE — Ijzcp EN 31 Ul%z F U7000. 38: 3WM
R7§15 vev [32 = %% 1 C7121
50V .
76 61 45 41 o (OO} CPU_PROCHOT L 1 Y 2 s3 REG THWN 1 S8 THWK: 33 2 oM NO_XNET_CONNEGTLONSTRUE —— ?3‘3"': _—
A
yygow 2han 2 4 _REG SNUBBER CPUVCC 1o, R7121 | Sabsoemm
- PGND 43 sa| REG ISENVCC 1 N 1 K Q2K REG | SENVCC 1 NR oD o e
canp -
YT 19 ET.SEppECT OeTrE
b T e I e s A S B N R N R B R 1y 1 C7120 hos
W .
p é/%_sLF e gga%U':
70 62 61 wm_‘ = = 2805 5 %ZE_ZCERM
. L AGND CPU 4, 2 71 83
U7130. 3: 3MM
CPU Phase 2 1 C7145 ENC. ENC.
ToQYUF EMC EMC CRI'TI CAL CRI'TI CAL
2 ¥ ® U7130. 11: 3MM U7130. 11: 3MM| CRI Tl CAL CRI TI CAL CRI TI CAL U7130. 11: 3MWM | U7130. 11: 3MM
0603 VDRV 1C7138 1 C7139 Lt C7130 1C7132 |1 C7133 |1 C7134
R7136 —— 1000PF — 1000PF ——T80UF ne
L — — S
ss REG BOOT CPUVCC 2 RC 1 2 | s REG BOOT CPUVCC 2 = 4 |soor U7130 nd_8 . . > 20%
A 29l <o FDMVF6808N 5 2 Cany Yy
0w PQFN 10
cr13e L
s O 1aH CRI Tl CAL L
0, 220F Ne v 12 = CRI Tl CAL
L2 R71
1| NCx-38 fal 14 CRITI CAL o. 00%9
380 42 L7130 1%
san 53 REG PHASE CPUVCC 2 7 |PHASE 230NH- 10% 45A- 0. 00031CHV o
| 153 ne ss REG PHASE CPUVCC2 1 (oY Y Y L2 & PPCPUVCC SO SENSE 2 1 2 PPCPUVCC SO_REG @ =
40 - 4
% o1 [Ty REG PYM CPUVCC 2 PV 29 - CTX01- SM 3 REG | SENVCC 2_P oo o 5
NOSTUFF —C v b} =\ 2 1Cr137 N0, ENE T CONNECT! ON=TRUE
y ) | 31 —L o 0022uF
R7135 veurd 25 — %3 1C7141
LAAAZ ss REG THWN 2 38{THWR 33 2 gepm NO_XNET_CONNECT) QN=JRUET— 220PF
5% - e 2 S0V
150w 2han 2‘5‘ | REG SNUBBER cPUVCC 2 4, R7141 B452°FM
- PGAD 43 2| REG I SENVCC 2 N 1 4 02K, REG ISENCC 2 NR gy o1 o0
canp F p
ekl T SRRNECT! OTREL,
b e I v s i S N S R N R B R i, 1 C7140 has
L VEOLE
70 62 01 _=PP5V_SO_REG CPUVCC SO 1 L 2805
. L o 6271 83
U7150. 3: 3MM
1 C7165
CPU Phase 3 1. OUF EMC EMC B ca & ca
igé‘ B 150. 11: TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL U7150. 11: 3mM U7150. 11: 3mMm
2 L8V © U7150.11: 3MM | U7150. 11: 3MM| CRI L s L .1
0603 1 1 159 1C7 1C7 1 C7152 1 Cr7153
R7%56 YoRY — (1:07010?’5 — (IZ;(ZOOE’F L1 JDTL;)O = 1801TL;)1 —— 10UF —= 10UF —— 1 ——I\E
= — 5% pu— pu— — 500 pu— —_ _ —_
o3 REG BOOT CPUVCC 3 RC L A2 | os REG BOOT CPUVCC 3 4 |goor U7150 Na_8 .o S B > 2% S 2% P/ PO P 2 8V
5% 39 FDMF6808N S 6402 6402 By By 0603 0603 0402 0402
1/10W DI sB* PQFN 10
MES LF
C7156 603 o 11
aH CRI TI CAL L
Oi ?|ZIEJF NCx— v E CRITI CAL
R71
Jobe NCx=381al 14 ORI TI CAL 0. oo%g
2% 42 L7150 1%
0603 83 REG PHASE CPUVCC 3 7 |PHASE 230NH- 10% 45A- 0. 000310HM o, —
|15 ne ss REG PHASE CPUVCC3 1 (oY Y Y 2 _ss PPCPUVCC SO SENSE 3 2 1 PPCPUVCC SO_REG oD -
40 .
o o1 [Ty REG PWM CPUVCC 3 PV 29 - CTX01- SM 4 3 REG | SENVCC 3 P o1 83
30 NOST
X | ON=TRUE
NOSTUFE o Hzoo Ew 31 | Crisy De8bE o SARFCT
R7155 0. 0022UF
0 vsw | 32 o Y 1Cr161
LA s i EE : NOXNET_CONECT) MTRET 00
5% -l 2 S0V
vZw 2 hvan gg 4_REG SNUBBER 5 R7161 0462
2 o =PPSV S0 REG CPUVOC SO o | REG | SENVCC 3_N 1 & 02K, REG | SENV NR o1 63
e ca\D PGAD 43 NOSTUFF
p
— R7157 g?IéﬂTQWPECTI O\FTRﬁléo‘g
R7180* b = o vt RS RS S B N R S R %l%sw 1(0:711U'6:o h05
i L865" I, 8 FSYI\C VASTER=J 16 ROSSANA SYNC DATE=03] 217 201
[ = X7R- CERM TTTLE
MF-LF = . 0402
CPU Qut put Decoupl i ng L - VReg CPU VCC Phases
REG ZCDEN 70 2 _PPCPUVCC SO REG L_AGND CPU_ ¢ 62 71 83 T RO
NCSTUEF CS Appl e I nc 051-0164 | D
R7181' CRITI CAL CRITI CAL CRITI CAL CRITI CAL CRITI CAL CRITI CAL ® v 2 7.0
1K 1 1 1 1 1 1 185 . .
1% C7180 C7181 C7182 C7183 C7184 S C7 -
6w =1-270UF-0. 0060HM ~-— 27GUF 0. 0060HM ~—270UF- 0. 0060HM ——— 270UF-0. 0060HM ~=— 270UF- 0. 0060HM ~—— 270UF- 0. 0060HM NOTI CE OF PROPRI ETARY PROPERTY:
402 T, 2°% 0% 0% 0% 0% 2.5V THE_| NEORMATI ON_CONTAI NED HERE| N | S THE
’ g g g ‘i g ‘o i sgehen s SR
CASE- D2 CASE- D2 CASE- D2 CASE- D2 CASE- D2 CASE- D2 THE POSE!
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 71 OF 123
= |1 NOT TO REPRODUCE CR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
= I'V ALL RI GHTS RESERVED 62 O: 86
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vDDQ (1.5V / 1.35V) S3 Regul at or
: o _ R7336 0. 65625
OC trip point: 304 AVDRQ = o= R4s(Q7310) ' L7310 * f(sw ich)

3 A VIT (FI XED)
10 mA VTTREF (FI XED)

Swi t ching freq: 500 kHz 7o =PPL2V_S5 REG VDOQ 53
CRI Tl CAL CRI Tl CAL
Cr310*, C7311* EMC EMC
180UF— ~180UF —— 310.1; 3WM | Qr310. 1; 3Mm
2097 %ggn’;‘ 1 (1:7"3%42 1 (1:7"3%43 1 Cr344 1 C7345 1 ¢ "3:>46 1 ¢ "3:>47
1 1 1 L Toor 1
PrH PrH T, wy T w T TR T 0%
2 2 2 2 2 2
1o PPV S REG VEDO S3 R R S S SR
R7300"
2.2 L
5% =
1/ 8W
MF- LF
8052 s REG_BOOT_VDDQS3_RC s REG_UGATE VDDQS3_R o .
R7316% R7311* L7310. 2: 8MWM L7310. 2: 8MM
C7300 * 59/u CRI TI CAL C7340 (1:070?:)‘:’%
“ 4 - o oY Q7310 1900 19
ey 2 VLDA N 603, 603, CsD58872Q6D 2 CBRM 2 CBRM
603 3 |lre  Sowexe VN1 0402 0402
= & |_REG V5I N U7300 12 |vsIN CRITICAL  VBST| 15 ez REG BOOT 3 —] CRI TI CAL
DRVH_14 s> REG UGATE VDDOS3 =y VSwW 6 L7310 =
o [rmy—PM EN LDO DORVTT SO 17 |s3 ngg_gge SW 13 s REG PHASE VDDGS3 afrer 1 7 ] 1. OUH 27A- 1. OSMOHM
o > PMEN REG VDDO S3 16 |s5 N [ I8 ] o REG PHASE vDDOS3 L1 Y Y L2 o PPVDDO S3 REG gm0
o2 REG VDDOS3 VREF 6 |VREF DRVLLLL s REG LGATE VDIXES —H NOSTUFF SDP1182- SM CRITI CAL CRITI CAL
- REG 3 PGOD o L sl | 1C7317 .|*c7320 Jrcr321 1C7322
=L A = 3 10UF
<Ra> 4s o2 REG VODOS3 REFLN ) VDDQSNS|_9__s2 REG VDDOS3 VDDOSNS D 1000PF = 330UF-0.009CHM ~— %gq(/)ﬂu: 0. 0090HM 10
oM T_TABLE VTT 3 PPDDRVIT_SO_LDO oD > 2 284y 284y 2 %k
C7330 1 R7330% MODE VTTSNS[_1__s2 LDO DDRVTTSO SNS w o CASE- D2- HF CASE- D2- HF
0. 11L§0F/ﬂ:: 10K TR P Y 2 CRI TI CAL L
. o 2 1/ 15W VTTREF|_5__s2 REG VDDQS3 VITREF 1 C7325 N 2
xR GaoY VEDE XWr325 B -y Gitical: L
e VTT THRM c7325.1: 6M| T 29%R itical: L
PGND GND GND PAD MT 2 %%YCERl\Al Need copper around Q7310
<Rb> > 1 J N d B Cc7327 1 603 to sink heat
— [ CRI Tl CAL
R7331' |* C7331 O-2agh ==  C73261 mT
419/'12% T 9% io\'ﬁln 2 222?5“ L7310. 2: 10MV
i iy o celie] 2 = XW310
402, 503 SM
1 2
o2 AGND VDDGS3 Xe
T
Vout = 1.8 * (Rp/ (Ra + Rb)) 2 U7300. 21: 4MV
J16: 1.35V XSMVW 300
J17: 1.5V A
J_ Mar gi ni ng support
: 2 [Ty DDRREG FB — REG vDDOS3 REFIN o 2
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | BOM OPTI ON
11480335 1 RES, 16. 5K, 402 R7330 VDDQ P1V35
11480315 1 RES, 10K, 402 R7330 VDDQ P1V5

ISYI\C MASTER=J16 ROSSANA SYNC DATE=03/04/201
umyny
VReg VDDQ S3

DTG NORELT
d} Appl e | nc. 051- 0164
(<]

NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY Pl ERTY_OF _APPLE | NC,
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| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 73 OF 123
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PCH TBT (1.05V) SO REGULATOR

. . : . R74 * 8. E-
Swi tching freq: 500 kHz OC trip point: 12.4 A = 50 8.5 6
DCR(L7410)
FSEL STRAP SW FREQ
G\D 300 kHz
70 _=PP12V_SO REG P1V05 SO
VvCC 1 Mz o
100k to GND 600 kHz 0 _=PP5V_SO_REG P1V05 SO CRITI CAL ORI TI CAL ORI TI CAL
FLOAT 500 kHz JrCrdll P et |rerdie
+— 1600F " —— 10uF J0uF
20% T
R7400" 'R7401 2 3oy, 2 5e% cerM |2 XBS. CERM
10 2.2 THL 0603 0603
5% 5%
7 o1 Ny—PPLVO5 SO REG i Bw ew 1
805, 805 =
2 REG BOOT_P1V05S0_RC
REG VCC U7400 REG PVCg U7400
= ’ 1 ®  Rra16 1 C7416
NO_XNET_CONNECTI ON=TRUE |2 2| NO_XNET_CONNECTI ON=TRUE C7400 * 1 C7401 9 — 92.,/1“”: EMC
XWr411 [g g] XWP410 L o 180 2 30k cerm g r e
SM SM ;(S\F,l 2 2 ;(S\F,l 6032 0402 481
P 483 503 10E
REG P1V05S0 RTN R REG P1V05S0 FB R = YL cerm
] M REG_UGATE _P1V05S0_R ou0
2
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE - - ° - -
SRas <ra> vec  Pvec R7411*
R7430" 'R7435 u7400 o CRITI CAL
3. 01K 3, 01K 59 a1
1/ 16W 1/16W I SL95870 VLR CSI%78872Q5D
V55, i o [D—PM EN REG P1V0S S0 3 |en UTQFN 12 ,, REG BOOT P1V05S0 603, 3 le  SOwXe “VIN 1 DOR(L7410) = 7.5 +/- 10% M*M
6 CRI TI CAL 11 — CRI TI CAL
2 REG P1V05S0 FB FB UGATE] 52 REG UGATE P1V05S0 <+ VSW 6 L7410
1<RR;’:136 52 REG P1VO5S0_SREF 4 |srRer pHASE| 10 s» REG PHASE P1V05S0 4 TR IF i Il 1. 2UH 14A- 0. 00750-M
8 ez REG PHASE P1\5S0 L 1 2 . . PP1V05 S0 JREG 64 70
2. 74K o2 64 _REG P1V05S0 VO 8 |vo LGATE| 15 s REG LGATE P1V05S0 — D
+ Pl C0O605H SM
ifaew oCva‘bg J~ 7 5 |BG | — 1 1
Mo LF . 195 = 82 64 _REG P1V05S0 OCSET OCSET ?Z(ﬁ)%g R7418 CRI Tl CAL CRI Tl CAL CRI Tl CAL
2 1 1 1 1
X7R CERM 2 GooD 9 NOSTUFF A 200 C7420 C7421 C7422 Cr7423
GERY o1 _REG P1VO5S0 P PGOCD PGND C7417 1 25V 5 370w - 330UF-0. 0090H = 330UF-0. 0090HM ﬁ:?z,ggﬂw-o. 009CHM IOUF
o -
o2 REG P1V05S0 RTN 2 |rTn 0. 001U —— 0402 , 003" 22Y%y 2y 2 2%y 2 §<5§I
5 X7R é’nk’n 2 CASE- D2- HF CASE- D2- HF CASE- D2- HF 603
52 _REG P1VO5S0 FSEL FSEL = " 0402
G\D__PGND
<Ro> . %Tlgpl 52 _REG SNUBBER P1V05S0 = J:-
R7431 C7430 * 1C7435 460 Ta Not e:
2. 74K 10PF —— —L— 10PF 0 NOSTUFF ’ ’
JE—— 5% Regul ator requires
1/ 180 s3v 2 1/ 180 R7417" 9 :
M:ibz C0G CERM 2 0G CERM NF;E; 5 2 a mininmmload to
2 0402 0402 2 1 18% prevent noise in the
s2 AGND P1V05S0 6552 audi o frequencies
U7400. 1: 1M 2 =
Vout = 0.5 * (1 + Ra / Rb) XWI 400
SM L7410. 1: 3mm
1 R7450*
LI R7450. 2: MM 70 64 01 0 _=PP3V3 SO VRD
L e C7450
202, 0. 015UF
1]]2
| | L7410. 2: 6MM
0 'R7451
X7R 11K
To regul ator: 603-1 il%law . 68 69
o2 o _REG P1V05S0 OCSET L i62"" =

1.5V SO REGULATOR

70 _=PP3V3 SO0 REG P1V5 SO

82 64

REG P1V05S0 VO

o PP1V5oS0 REG  promy 7o
CRITICAL | CRITICAL
1C7495 |1 C7490 |('R7490 CRI TI CAL CRI TI CAL TI CAL
i %é)a/glz %g"/lf': 20, 0K U7450 , SR> 1 C7493 1 Cr494
8. cerRM 8. cerRM | SL80O101A t C7492 57‘121 A —
0603 0603 —L 150PF 2.5 S 18V S 1Y
9 DFN - gg/uv 1/ 16W égDSéCERM égDSéCERM
2 M- LF
L 10 [JVIN vout( 595, ERM 2402
os Crm>—PM EN FET REG P1V5 SO ENABLE ADI|_3 54 REG P1V5S0_ADJ L
6
2 REG P1VBS0_SS SS pd 4 REG P1V5SO PGOOD . <Rb>
8 1
. ss REG P1V5S0 | SET | SET 1 R7492
Hoorr oo HY Nk
1%
%8:70 [} — 1/16W
2 X7R. CERM - M-LF
0402 2402
Vout = 0.5 * (1 + Ra/ Rb)

70 64 61 60 _=PP VRD
'R7493
10K
%
1/16W
- LF
2402
s _REG P1V5S0 PGOOD PM PGOOD FET REG P1V5 SO m

ISYI\C VASTER=J16 ROSSANA
e

SYNC DATE=03/04/201

VREG 1V05 SO / 1V5 SO

d}@ Appl e |

nc.

"712.4.0

THE
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|
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oC tri i nt 12.5 A R7618 * 10 E-6
rip point: . = R7658 * 10 E-6
DCR(L7610) OC trip point: 14.1 A =
1 DCR( L7650)
Swi tching freq: 356 kHz = . . 1
170 E-12 * R7633 Swi tching freq: 356 kHz =
170 E-12 * R7673
70 _=PP12V S5 REG P3V3P5V_S5 |
CRI T| CAL CRI TI CAL CRITI CAL
C7610 1|, +C7650 1C7651
180UF —— 180UF ——180UF
v e v
POLY 2 2 Y 2 Y
THL THL THL
'R7603
1
5%
1/ 8W
M- LF
5805 e
EMC EMC EMC EMC
Q7610. 2; 3VMWM Q7610. 2; 3VMWM REG VI N U7600 650. 5: 3MM 650. 5: 3MM
for- v i forfov = BEG VIN UT600 4 1 %7883 + %7883
1y
o PP5V_S5_LDO
oD 5|
1 C7601 'R7602 N
2.2
EMC EMC EA S, [ EMC EMC
L7610. 1: 8MM L7610. 1: 8MM 2 &34 ME- LF 4/ d ke 22 L7650. 2: 4MM L7650. 2: 4MM
B , 805 | |_ M.P3. 3X3. 3 C7680 1 C7681
b = s _REG VCC2 U7600 > %gﬂOOF’F %gﬂOOF’F
CRITI CAL s REG V 0 * C7602 * €7603 s1_REG BOOT_P5VS4_RC 2 g2t 2 g2t
DCR(L7610) = 11.2 MOHM (TYP) / 12.5 MOHM (MAX) Q7610 102 10e - DCR(L7650) = 6.2 MOHM (TYP) / 6.9 MOHM (NAX)
CRI TI CAL FDVB3602S — C7600 * 2 3% 2 38k 1 " CRI TI CAL
L7610 PONERSS . e 362 36 Rrese _|' 67026 L7650 =
2. 2UH 10A- 12. 5MOHM 1 L L O T 3% 2. 2UHH - 20% 0. 00690HW 16A
70 m}—PP3y3 S5 REG 1YY Y2 _ (reg_phase_p3v3s5) - 205 oY 2 Jeos (reg_phase pSvs4) . 1YY Y L2 . PPSV $4 %G g 1o
PABO705AR- SM = u J 2603 Pl C1005H SM
CRI Tl CAL CRI Tl CAL NOSTUFF - NOSTUFF CRI Tl CAL CRI Tl CAL
C7622 1 C7621 1 C76201 Cc7618 C7617 1C7616 5 1 C7657 C7658 1 C7660 1Cr661 1 C7662
10UF ——  T150UF—> 150UF —— o OLUE R7618 0.001UF —— —— 0 1UF 18 |Lpos g g viNL1Z —— 0. 001UF R7658 27. ONF - 330UF =L 330UF 10UF
29% —— 200 —T— 20%—T— . 15. 8K 10% —— —T— 10% — 10% 9. 76K . 20% —— 20% 20%
6.3V 2 6.3V 2 6 3V 2 1|2 IAAN 2 50V o 2 23V 600 2 50V 1A 2 1]]2 2 6.3V 2 8.3V 2 8.3V
285 { 1] n . 55 U7 FoM 3 REG U600 Foou . Bz \ 1l R, |* B, |7 8
BIA- SM1 BIA- SM1 1o %,{:11?‘2’ C s . . I SL162383CR_]%V ) e e %,{:11?‘2’ 1o CASE- DBL- SM CASE- DBL- SM
- _REG P3V3S5 PGOOD 7 PGOOD! PGOOD2( 1 REG P5VS4 PGOOD A
X7E, CERM hos | REG BOOT P3V3S5 RC 4 4 o QFN o | REG SNUBBER P5VS4 4, hos 5 1 _—
= sa _REG SNUBBER P3V3S5 4 L 1 RE( TE_P: 14 lUGATEL o CALUGATEZ 22 51 REG UGATE P5VS4 - =
T NOSTURF 1R7616 os REG BOOT_P3V3S5 15 |gooT1 BoOT2| 21 s REG BOOT P5VS4 'R7657 MT
1 .4
L7610.1: 6MV 2 R7619 RZGA%Z % ow s REG PHASE P3V3S5 13 |PHASEL PHASE2 | 23 ss REG PHASE P5VS4 %%1:‘3 R7659* 2 L7650.2:3W
XW610 g] %75/'15?/\}/( 1150 663" s REG LGATE P3V3S5 16 |l GATEL LGATE2 | 20 s REG LGATE P5VS4 , 563 91'/712% [8 X650
1 62" 6032 os REG P3V3S5 ISEN 10 || sENL | SEN2| 26 _es REG P5VS4 | SEN Maoh 1
- sa REG P3V3S5 OCSET 11 ET1 OCSET2 | 25 _ss REG P5VS4 OCSET .
(reg_p3v3s4_isen) (reg_p5vs4_i sen)
REG P3V3S5_VOUT 9 1 vouT2 | 27 _ss REG P5VS4 VOUT
(reg_p3v3s4_ocset) n el ot - (reg_p5vs4_ocset)
ss REG P3V3S5 FB 8 |FB1 FB2| 28 sa REG P5VS4 FB
(reg_p3v3s4_vout) (reg_p5vs4_vout)
- | sa REG P3V3S5 FSET 6 |FSET1 FSET2| 2 ss REG P5VS4 FSET -
< > < >
R7630" R7632" Enz| 24 'R7672 'R7670
45. 3K 976 976 75K
1/ 180 1/ 180 PGND U 156w AT
VFath Vo5 B 'R7673 + C7675 Ve F s
2 2 3 16. 5K ——0,001UF 2 2
1%
ron 4 _REG P3V3S5 VAUT R 44 oW 2 %Z;F{.ZCERM s _REG P5VSA VOUT R ron
R7631" 2402 1 C7672 'R7671
10. OK —— 1Q00PF 10K
0. 5% L 2 1%
1/16W = 2 CErRM 1/16W
. 0402 M- LF
402, 2402
Vout = 0.6 * (1 + Ra/ Rb) . PM EN REG P3V3 S5 Vout = 0.6 * (1 + Ra/ Rb)
o8 [T PM EN REG P5V_$4
NOSTUFF
sSUEe
SOT563  p
P-CH
=PP5V_S5 PWRCTL s &7 70
S NOSTUFF
This circuit toggles the Vreg R76011
bet ween PWM and ul trasoni c DCM 10K
nodes based on | oad requirenents 65 BURSTMODE_EN 5(G 1/12%
MF-LF
70 67 6s_=PP5V S5 PWRCTL 4|S 402 FSYI\C MASTER=J16 ROSSANA SYNC DATE=03/ 04/ 201
D|6 ¢sBURSTMODE EN s
BURSTWODE ENL | Vreg Mbde 1o o5 _PP3VS S5 VED VReg 3.3V S5/5V $4
g RNy
) P 051-0164 | D
Appl e I nc.
1 oo o0 45 (TR BURSTMODE EN L 2|G d}@ p Y 2 4.0
1[s NOTI CE OF PROPRI ETARY PROPERTY:
[ = = EG PIVASH POCD BEHERRATIRLEATAER L Nl © e
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= I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 76 OF 123
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4

70

PART# QryY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI TI CAL BOM OPTI ON
15251668 | 1 | I ND, PWR 33UH, 20% 10A, 35MOHM L8100 CRITI CAL OMCF}LA&LE Sgil o} PART NUMBER | NOVBER | BOM CPTION REF DES NTS:
OV T/tabl e L8100 due to |at i hange, did not t footprint ch POVERDI 5 TCB77A : 2
oty s abl e ue to lal e:d%uflcng;glecesafzg&m elc) "(j?revgnly f%c: l;fe'xf; pCr Of*gf:gaij 330 20%L§O]A(-)8 03510HM T 37150648 37150694 08100 BLC Switch Diode ACQUSTI CS E- NO SE COVPONENTS BKLT B T oo
oo oo S0 1 2 ss BKLT_PHASE ) 3
7 EGZ-I HLP4040DZ11- SM
CRITICAL K NOSTUEF 2 CRITICAL | CRITICAL| CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL CRITICAL| CRITICAL| CRITIGAL| CRITICAL| CRITICAL| ORITICAL CRITI CAL
mlOl 1C8100(* C8101 (* C8102(* C8103 [t C8104 |* C8105 |*C8106 [t C8107 1C8108 |1(C8109 (*(C8110 (*(C8111 |tC8112 |(:1(C8113 (1(C8114 1C8115 (1 C8116 (1 C8117 |t C8118 |t C8119 |t C8197 1C8190
NI —— 10UF - 10UF - T0UF - 10UF ——0. 1UF——- 0. TUF——- 0. TUF—— 0. 1UF PDS5100H 2.20F ——2 2U0F ——2 2UF ——22UF ——220F ——220F ——220F ——220F ——220F ——2 20F ——2 20F ——2 20F ——22U0F ——2 2UF
SBR130S3 380 0 b 0 38y 38y 38y 8y 183 183 18 18 183 183 183 183 183 183 18 183 183 183
Al 2 XS 2 XS 2 XS 2 X6S 2 %6S 2 %6S 2 %6s 2 %6S 2 X7R 2 X7R 2 X7R 2 X7R 2 X7R 2 X7R 2 X7R 2 X7R 2 X7R 2 X7R 2 X7R 2 X7R 2 X7R 2 X7R
0805 0805 0805 0805 0402 0402 0402 043 D BKLT 1206 1206 1206 1206 1206 1206 1206 1206 1206 1206 1206 1206 1206 1206
o6 86
NOSTUFF PGND BKLT 4 a6 D
1
R8109
4.7
86 66 PP12V. BKLT_ PWR 86 66 PP12V BKI R S v o BKLT_BOOST
zrlvgbg CRI TI CAL CRI TI CAL CRI TI CAL CRI Tl CAL CRI TI CAL CRI TI CAL
* G8151 €8152 * 08153 CB154 1C8140 |+ C8141 |+ C8142 |+ C8143 |+ C8144 |+ C8145
1L 1L 1UF 1UF T000PF —— 1060PF-— T000PF—L I060PF—— T000PF—L— T000PF
2 2% 2 2% 2 2% el s [ BKLT_SNUBBER 8% 8% 183 8% 183 8%
%R %R %R égg - 2 7R 2 7R 2 7R 2 7R 2 7R 2 7R
BGND BKLT o o SEND BKLT o o . 0603 0603 0603 0603 0603 SN BKLT o o
R3104 160 BKLT_FB_XW QS&OZ%BKLT BOOST I
2 1 &
w e PP12V SO BKLT PWR 19,0,  PP12Vv S0 Reotspor NOSTLEE ]
PPSV S0 BKLT R 100 /Virien e iyl
v .=SMB DP_BLC SCL__R8140, NOSTUFE s T | 1121 |
o -  PP3V3_SO0_BKLT_VDDI O R 2 Loov, R8124 1 1
- 0 86 66 Q0G: CERM 1 Cc8123 C8125
o p=SMB DP_BLC SDA RB141., .V 2 NOSTUEF Ll st swr | T s, = $Q0PF - T00FF -1 T00PF e w BKLT BOOST
. " SW. p— p—
X V/ él{ozgf‘év 2 95, CeR 2 100V 2 100V o L CRITICAL| CRITICAL CRITIGAL | CRITICAL
o Cl2C BKLT soL R8100., 9, , BKLT SCLua R8106 oy s | 6855 685 C8191 |* CB192 |* C8193 |* C8194
™ 702 A\ Y\ TrTow T N o 0 M 108 1 C8120 1.C8122 ZogF —— 2,20F —— 2, 2F [ Al
» m=12C BKLT_SDA R8101,,°, BKLT_SDA.s s © oo 1 8% NOSTUF 9,05 —L T00PF —L T00PF t 8124 2 100V 2 W& T, 8 2 g
70z 5% - VDDl O VLDO VI N M LE 1C8126 W g BKLT FB R T 8% T 5% —— 100PF 1206 1206 1206 1206
8052 —L 1o00pF v 2 B cer 2 & cen T, v PGND_BKLT,
XV8103 Tolos"*F T, 3% 2B, 963 963 ? SR '
2
o6 66 D _BKLT 2 = 1 L§P a5 = 401 RSllO o BILTSERL crrca| crrical NPT | NPTYER
os BKLT_SHUTDOWN 7 [sp 2 cp| 6 «BKLT GATE ss 66 [ BKLT _SWN 2 e 18 PGND BKLT 1/15\,\, w0 oo BKLT_| SEN2 1 8195 |t C3196 |t C3198 1 8199
XV\%\:}O4 BKLT | SET 2 § | sensel_24aBKLT_SW P 2402 - 2.2UF == 2,2UF —— 2.gagﬂUF %ga/zﬂu:
oo POND BKLT 2 53,1 B 'ET B 21,BKLT_FB : (3381F50 wo BKLT ISENS | PR\ A P AR PR C
105 BKLT ELT 20 i FB| 86 f— 207 1206 1206 1206 1206 PG\ID BKLES .
x\/\sSM s FI LTER ouril 12 BKLT I SENL o ‘R8111 2 ;O§EG30ERM s 0o BKLT | SEN4
86 66 D BKLT 2 1 L « BKLT_VSYNC R19 Jvsync curz| 13 BKLT | SEN2 o 230K PART NUVBER | ALTERNATE FOR| BOM CPTI ON REF DES | COMMENTS:
_ 19, s os BKLT | SENS
i sses — BKLT SCL 10 |sok outs| 14 BKLT | SEN3 o6 86 MW 13850810 13850745 2. 2UF_CAR BLC OQUTPUT CAPS
N BKLT 11 16 20402 o0 oo BKLT_| SEN6
swos — BKLT SDA1IL |spa ouT4 BKLT_ | SEN4 o6 86 s 0o PGND _BKLT 13850839 13850745 2. 2UF_CAR BLC OQUTPUT CAPS
LVDS BKLT_PWM RC 2 |pwm outs| 17 BKLT_| SEN5 o 86 37150748 37150731 D8101 I NPUT DI CDE
66 40} BKLT_EN 4 |en oute| 18 BKLT | SEN6 66 86
(Lo o)
"NSI%E 1 'R8123 'R8105 6 criTicAL
33PF —— 10K 12. 4K w' 8
)] -
5u? e 1/15w 1/15w % oo o —
2402 2402 2 %56 6
EsssDG\IDBKLT Al w|o| v v
s6 66 BKLT _SW N
s6 66 LGND BKLT
asssPG\lD BKLT = CRITTCAL CRITTCAL CRITTCAL CRITTCAL CRITTCAL CRI Tl CAL
o 0. DGND_BKLT Sl 3%]5\9T5].GE3 BKLT I SEN1 R Sl 3%]5\9T6J.GE3 BKLT | SEN2 R Sl 3%]5\9T7J.GE3 BKLT | SEN3 R Sl 3%]5\9T8].GE3 BKLT | SENd R Sl 3%]5\91'91GE3 BKLT | SEN5 R Sl 3%]5\]/-1'01GE3 BKLT | SEN6 R
'R8103 TsoP P TSoP T e TSoP P e TSoP T e TsoP T e TSoP 1 2= 5
270K 2 2 2 2 2 2
Lriew | 5 | 5 | 5 | 5 | 5 | 5
2402 s 6 PP12Y SO_BKLT_PWR 3| 6 3| 6 3| 6 3| 6 3| 6 3| 6
s BKLT_FLT_RC| o 0o BKLT | SEN1 4 w00 BKLT | SEN2 4 o 0o BKLT_| SEN3 4 o 0o BKLT_| SEN4 4 s 00 BKLT | SENS 4 o 0o BKLT | SEN6 4 B
18129 1C8130
—— 4700PF == 330PF
2 50 2 3O¥ cerm PART NUMBER | ALTERNATE FOR| BOM 0PTI ON REF DES | COWENTS:
603 0402 PART NUVBER
R8152 DGND_BKLT ¢ 56 J! 37651071 37651073 ALL Short Protection FET PART NUVBER | 8 R NOVBER | BV cPTI N REF DES | COMENTS:
0 BKLT_VSYNC AN 2 BKLT_VSYNC R 600- OHM 25% 0. 5A- 0. 40CHM 15550831 15550797 ALL FB8100 to FB8107 376S1121 376S1116 Q8102 BLC I nrush FET
o = o BKLT_| SEI R _1( Y 2
oo ee SENG 5% 74050145 74050146 F8100 BLC Fuse
E 01 CRITI CAL
600- OHM 25% 0. 5A- 0. 400HM T CAL 102 ORITICAL
wewBKLT ISENS R 1 (Y Y Y2 318100 25166 CRITI CAL FB8108 AONGERT 5001
X o 99 R8112 rer oot 384 3a BENe XS
FE8%02 criTicaL 504050- 1091 6 - 32V 50 _—
600- OHM 25% 0. BA- 0. 400HM ﬁ'RT:' M 0 =PP12V_SO_BKLT 1 2,,PP12V_BKLT_SNS 1 2 _PP12V_BKLT_FUSED 1 2 PPL2V_SO_BKLT FILT 3 s . PP12V_SO_BKLT PWR o o
wewBKLT ISENA R 1YY Y2 — 0603-1 Ry o NoST! : % 111 T
0803 1 M
crmca FeYos o} 1206 UFF
600- OHM 25% 0. 5A- 0. 400HM s LED RETURN 6 215 1 C8171 |'R8121 IS NOSTUFF
X s s LED_RETURN 5 E1s = %3 s %K 4 1 (C8137
Ftoa “BKLT BOOST 1 o . 3 SRR = J00FF
o0 oo BKLT_BOBTg0q vt 25% 0. 5A- 0. 405 «BKLT BOOST 2 o0 @20 ’ * S
RTAT Y Y YL LED RETURN 3 7 8 BKLT_EN L 1 BKLT_EN_DI V
0603 LED RETURN 2 8
cr i caL FB8T05 - o
RB131 600- OHM 25% 0. 5A- 0. 40CHM s LED RETURN 1 2ro 'R8122
1
=PP3V3_S0_BKLT_VDDI O 14 Ay 2 s s BKLT I SEN3 R 1 BP1 §TI 2 v PGAD BKLT °] 8% SYNC_NVASTER=J 16 LT NDA e A
5% oo o CRITICAL F 06 — 12 1ow T -
By g PP3V3_SOBKLT VDDI O R 600- OHVF 25% 0. 5A- 0. 40CHM +—O 2402 LCD Backlight Driver ( LP8561)
402
s s BKLT | SEN2_R 2 BKLT_SHUTDOWN 0
C8134 1| (81351 C8136 ¢ = o8 0 o TEE 051 0164
1UF L 0.010F —L0. 10F L cri i ca pEET07 = = Appl e I nc.
0% %= T1%T 600- OHM 25% 0. 5A- 0. 400HM ® 12 4.0
X7R 2 X7R-CERM 2 [ X7R- CERM 2 BKLT I SENL R 1 m 2
0603 0402 0402 o 6 NOTI CE OF PROPRI ETARY PROPERTY:
DGND_BKLT 6 56 0603
THE | NFORMATI ON CONTAI NED }-EIEI N IS THE
PROPRI ETARY PROPERTY_ OF APPLE
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3.3V &4 FET

3V3 SO SSD

70 65 _=PP5V S5 PWRCTL 70 69 o8 67_=PP3V3 S5 L 0 _=PP5V S4
1.C8420
1.C8400
0. 1UF g.éju:
5 1% 2 X7R. CERM 2 X7R. CERM
X7R- CERM 0402
0402
= -~ = - =
VDD VDD
CRITICAL ¥ us410 us420
5_VDD SLGBAP304V SLGEAP304V
TDFN _ TDFN _
us400 P3V3 SO SSD FET RAMP 7 |[cap CRI TI CAL =PP3V3 S5 FET P3V3 SO &7 70 P5V SO FET RAMP 7 |caP CRI TI CAL 3 =PP5V S4 FET P5V SO 7
SL(%@JK&?:Q o8 o7[TRy—PM EN FET P3V3 SO 2 lon ssD Y PP3V3 SO SSD FET oy 70 & T>—PM EN FET P5V S0 2 oy 5 PP5V SO FET gromy o7 70
o [TIy—PM EN FET P3V3 S4 3 | on_Most oN_Mos2| 5 PM EN FET P3V3 SO ¢y o7 o D Y G\ G\D
1 1
FET _RAMP P3V3 S4 12 cap_mos1  cap_mosz| 10 FET _RAMP P3V3 SO 0.004 710?:‘ 01 0.004 72U?f ®
10% 10%
o om_PPaV3 S4 FET 13 | most_s mos2_s| 8 PP3V3 SO FET yrm o7 70 jog,, 2| 4nF corresponds to L ADE’,, 2 ézlngvc?r responds t? L
7 (rmy—=PP3V3 S5 FET P3v3 54 1 |nos1_D MOs2 D 8 _=PP3Vv3 S5 FET P3Vv3 SO ame o 2.2V / s ranp rate me ranmp ra
THRM
C8401 1 GND_ PAD + G8402
0. 0047UF - - 0,0022UF
2~ i 8 2 8
SEe < 402
5V / 3V3 SO PGOODs o o7 ZPPEV SO FET BSV HED
1.C8460
0. 1UF
70 60 on o7 SPP3V3 S5 PWRCTL _ 2 1Y
X7R- CERM
0402
1.C8440 =
05 LUF - -
2 %(%X—CERM e
CRITICAL [8 0402 us460
¥:Z(10 L SLG5AP304V
Scress ) P5V SO HDD FET RAMP 7 cAp CR,T?T'E‘:AL p_3 =PP5V_SO_FET PS5V _HDD & 70
o0 s7Ty—PM EN_FET PS5V SO a1 % Y1 PM PGOOD FET PS5V _SO_gryymy, o5 1 uEyHOD PWREN 2 IoN s-5
70 67.PP5V_SO FET 2B g an
o o PM EN FET P3V3 SO 51 a2 8 v2 PM PGOOD FET P3V3 SO o8 C8461 1
O erave so rer sl 3 0. 0047UF ©
e s} P A 1
4 0402 =
PP5V SO HDD FET gy, 70
VDDQ SO FET 12V SO FET _——
70 65 _=PP12V_S5 PWRCTL 456
CRI Tl CAL ) 649135PBF
@B430 (0:81%'320 DI RECTFET_S3C
649135PBF lg%
DI RECTFET_S3C 2 0% CERM =
0402 70_=PP12V_G3H FET P12V SO B 9
A = z \o S PP12V_S0_FET
8 5 T 1 - 0/ —=—D "
1o_=PPVDDO S3 FET VDDQ SO Z& o/LS PPVDDO SO FER (om0 =
T - €
o P12V_SO_FET_GATE_R
70 _=PP; L 1.C8450
0. 1UF
: 1y
'R8430 vec 2 X8 CEf
22K 43
1/15w SILGGAP004 = =PP3V3 S4 PWRCTL 65 70
oz 5 DFN 2 . =
24 : - PM EN FET P1V35 SO ey K o PM EN FET P12V SO Input: 2.4V to 5.5V , N SYN(%I IIVLAESTE%JIG VAX SYNC DATE=02/11/ 201
P soreroue f amon s = 1 e FET- Control l ed SO and S4
PM PGOCD_FET_P1V35_S0 8 3 R8451
7 o (oo} A L FET_ _ G NCE_s¢NC 100K W64 D
B aw 1’;5"" Pq_8 4 PM PGOCD FET P12V SOy co d} Appl e Inc.
] a0 BB 12.4.0
P L < E) NOTI CE OF PROPRI ETARY PROPERTY:
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— PROPRI ETARY P ERTY _OF_APPI
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8

S5 Enabl e

=PP12V_S5 PWRCTL

70 67

'R8590
68K

5%
1/ 16W
2402

s04 PM PGOOD FET P12V S5

PM EN REG P3V3

MAKE_BASE=TRUE

'R8511
33

2

5%

1/16W
- LF

402

'R8591
33K
5%
1/ 16W
M LF
5402
70 69 68 67 _=PP3V3 S5 PWRCTL
1 C8500
O.OIUF
Not e: > %8\7“
Hal t power sequencing at S5 é:,lg'ZCERM
if there is no processor. L
R?m:;er ::BSOtO t:) ci rc:lmlent PLACE_S| DE=BOTTOM
or short gate to source. 14 7ALVCDB
44 32 12 [T PM SLP S5 L 1 \TSSCP HF
U8500) > —PMEN =4
70 60 68 67 _=PP3V3 S5 PWRCTL 2 08
J17 1- . 7 'R8510
R8500'| R8501 3
100K 10K 1/16W
5 5% = - LF
1/ 16W 1/ 16W 5402
MF-LE M- LE
402, 402,
CPU_SKTOCC
J1i7
Dl3 PLACE_SI DE=BOTTOM NOSTUFF
Q8500 1 C8510
SSMBK15AMFVAPE —— 0. 47UF
—— 10%
VESM 6.3V
2 CERM X5R
1[6¥ s, 402
7 [y—CPU SKTOCC L L

S4 USB Enabl e

tau (RC delay, ns): 0.0

R8520
o 65 [my—PM PGOCD REG P5V 4 AN 2 o PM EN USB PWR gy iz 45
Wl | e
02 18520
06047UF

2 CERM X5R
402

S4 TBT S4 Port

70 30 29 28 27 26[TN)> =PP3V3 S4 TBT

Enabl e

=TBTAPWRSW EN__grm, o

Irl

S3 VvDDQ Enabl e

70 69 68 67 _=PP3V3 S5 PWRCTL

=TBTBPWRSW EN__grmy 50

EN REG VDDQ S3 oD &3

14 74LVC08
45 12Ty PM SLP S4 L 4 TSSOP- HF
\ 8 PM
us500
o0 oo[TEy—PM PGOCD REG PS5V _S4 5 08

7

1

PM EN REG P5V_S4 oo o5

¢ PMEN FET P3V3 S4 oy o

NOSTUFF
C8511

— 0. 47UF
— 10%

~

6,3V
CERM X5R
402

SO Enabl es

70 69 68 67_=PP3V3 S5 PWRCTL

SYNC DATE=02/21/ 2013

PCH TBT/ GPU)

Enabl es

T O
051-0164

12.4.0

85 OF 123

14 74LVCO8
69 45 44 36 21 12[TRY PM SLP S3 L 10 \TSSCP- HF
us500 8 PM EN FET P12V SO oo o7
63 PM PGOOD REG VI S3 9 08
7
70 69 68 67 _=PPgV3 S5 PWRCTL
R8502"
33K
5%
1/ 16W
MF- L
402,
14 74LVC08
PU US500 13 TSSOP- HF R8530
PM EN SO R 1 2 PM EN FET P5V_SO 67
v S0 12 LBSC% = AR WRKE BASESTROE 12D
[ PM FET P12V 5% -
67 PGOOD 08 H:-lﬁﬂ‘él = =TBT SO _EN oo 20
7 402
NOSTUFF
8501 ¢
0. 47UF —— =
10%
6.3V
CERM X5R 2
402
) R8531
0
57T PM PGOOD FET P5V_SO 1/\/\0/\/2 PM EN FET P3V3 SO ooy o
176w
ME- LF
402
NOSTUFF
R8534
AN 2 PM EN REG CPUVCC SO oo o o
5% NOSTUFF
i 1 C8522
402 0. 47UF
10%
MEM/TT EN — PM EN_LDO DDRVTT SO 2 & xsr
“ D — VAKE_BASE=TRUE oD = 402
J1i7 =
R8537
o o7 (TTy—PM PGOCD FET P3V3 SO LANA 2 PM EN REG GPUCCRE SO g 12
178w
ME- LF
402
R8538
2 [>_PM_PGOOD REG GPUCCRE S0 LA A 2 PM EN REG GPU VDDQ SO gy 12
17w
ME- LF
402
Ji7
OM T TABLE
R8533
— 1. 5K
&8 67 [T PM PGOOD FET P3V3 SO o 1 S 2 PM EN FET REG P1V5 SO ooy o PART# QY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | BOM CPTI ON
5%
%4/:15"\91 J16 11650070 | 1 | RES, 1.5K, 0402, 5% R8533 16
402 1C8524
1UF 116S0004 1 RES, 00HM 0402, 5% R8533 Ji7
0
-1
X6S- CERM . . . .
16 0402 Rai | definitions
R8313 = Platform Al processor non-Core and non-Gaphics (5 V, 3.3V, 1.5V, 1.05V for
1 2 PM EN FET P1V35 SO o o Uncor e: VDDQ
1/ fféj\év
402 Not es on sequenci ng requirenents
Intel:
1. No hard specification on platformrails
14
PM FET P1V35 SO J16 ng 2. SMC guarantees tinming on PCH DPWROK and PWROK
IMMD— —_— = L 2 PM PGOOD REG GPU P1V35 SO 3. VCC3_3 may power up before VCC, VCC nust ranp to 0.6V within 25ms of VOC3V3 ranmping to 2.6V
)/ A ) REG_GPU_ !
1/51/gw 4. VCC1_5 may power up before VCC, VCC nust ranp to 0.6V within 25ns of VCCLV5 ranping to 1.35V
Mj[;EF 5. VCC nmay power down before VCC3_3, VCC3_3 nust ranp down to 2.6V within 35ns
J17 R8515 6. VCC nay power down before VCCl1_5, VCC1_5 nust ranmp down to 1.35V within 35ms
-~ PM PGOCD REG GPU VDDO S0 14 O 2 CKPLUS_WAI VE=UNCONNECTED_PI NS NVI DI A ‘
™ 14 74L.VC08 1. 3V3_S0 nust ranp first
TSSOP- HF 4. VDDQ MUST RAMP AFTER GPU_CORE
402 use0 8 PM EN REG P1V05 SO R oD = 5. PEX_ VDD with | FPC/ DY E/ F_I OVDD (1.05V) nust ranp after VDDQ
s[> PM PGOOD FET REG P1V5 SO 9 08 6. Al rails nust reach their target voltages in nore than 40 uS
7
CKPLUS_WAI VE=UNCONNECTED,_PI NS
R8§36 SYNC MASTER=J16_AARON
& [T PM EN REG P1V0O5_SO_R 1 2 PM EN REG P1V0O5 SQ 64 =
4 e PM Regul at or
1/ 16W
MasF NOSTUFF
1C8523
g 4708 Appl e Inc.
2 & xsr °
402 NOTI CE OF PROPRI ETARY PROPERTY:
N iy e e
0 61 PM REG P1V05 SO 1 2 PM EN REG CPUVCC SO ooy o1 68 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE
L 1/ Téw Il NOT TO REPRODUCE CR COPY I T
NF-LF 111 NOT TO REVEAL OR PUBLISH | T I N WHOLE OR PART
402 IV ALL RI GHTS RESERVED
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8

7

6

ALL_SYS PWRGD,

PCH PWROK & SYS PWROK CGeneration

PCH Power Goods

To PCH
70 69 68 67.=PP3V3 PWRCTL = PM PCH APVROK ryymy 12
BYPASS=UB601: 5MM Second
+ C8605
0. 1UF
20%
2 v To PCH
402 PM PCH PWROK
_=PP3V3 S5 PWRCTL & 65 6o 70 RE BasEoTRE 22T
— - Second
= 74LyG108GN NO_STUFF
1
5 1
o8 o PM PGOOD REG P1V05 SO 1z R8624 C8- 6'2:1
4
ug601L
66 45 44 36 21 12[T)—PM SLP S3 L 2f a -
PLACE_SI| DE=BOTTOM |3 § BYPASS=UB600: SMV
o t C8620 1
L 4 05k UF L | Mo sTUFE =
= o . v R8621 R862
4
402 96“\% 0
5 5%
1/16 1/16W
; < Y LR
- 2 2 =
; 1 74LVC08 CKPLUS_WAI VE=UNCONNECTED_PI NS
b TSSOP- HF 14 74LVCO08
LBGC% 6 PM PGOOD ALL 13 TSSOP- HF R83<25 To PCH
o:Tmy—PM PGOCD REG CPUVCC SO 5 08 / US6001-1L PM_PCH_SYS_PWRCK_R 1 2 PM _PCH_SYS_PWROK oo 2 1 4
7 PLACE_SI DE=BOTTOM o2 08 o s vt 8% Third
BYPASS=UB600: 5MV 7 _ 201
1 C8622 A CKPLUS_WAI VE=UNCONNECTED_PI NS
2. 2UF -
To%
, B3V
X5 Del ay=10ns

44 21 3 (OO} ALL_SYS PWRGD
MAKE_BASI RUE

To SMC, for 99ns del ay

ALL_SYS_PWRGD nust
Sme minimum after all

45 44 20 [Ty SMC_DELAYED PWRGD

remain low for
rails are valid

Resune Reset

Intel Doc# 29517 Maho Bay PDG,
Intel Doc# 29562 Panther Point
Not e:

Section 22.13
EDS, Section 8.7 and 8.8

The i Mac J16/J17 designs does not support Deep Sx nobdes so both DPWROK and
RSMRST# signals are shorted together

Requi renents:

Power on:
Asserted at |least 10 ns after all
Power off or loss of AC

Transition to 0.8V or

Met hod:
The SMC guar ant ees proper
nor mal

RSMRST# is asserted when power

event AC is lost. Power
to neet Intel spec.

suspend well power is valid

| ess before VccSUS3_3 drops to 2.90 V
to allow PCH to switch suspend well

to battery w thout excessive |oading

assertion and de-assertion of RSMRST# for
operation via PM DSW PWRGD.

good fromregulator is de-asserted in the

good de-assertion should happen quickly enough

To sMC
o0 sofTIy—PM POCD REG P3VS S5 — S5_PWRGD oo
CKPLUS_ WAl VE=UNGONNECTED, P NS
From SvC 14 74LVCO8
45 aaTTy—PM DSW PVRGD 1 TSSOP- HF R8635 To PCH
uUs600-2 PM RSMRST PCH L R 1/\/\/\/2 PM RSVRST PCH L _gyrmy, 12 1
69 65 PM RE 2 08 5%
1/16W
M- LF
7 402

CKPLUS_WAI VE=UNCONNECTED_PI NS

SYNC MASTER=J16_AARON

PM Power

SYNC DATE=02/21/201

Good

TENNG NOVEER g |
(f} Appl e I nc. 051- 0164 | D
o 12.4.0
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THE | NFORMATI ON_CONTAI NED HEREI N | S THE
P RI ETARY P ERTY_OF _APPLE | NC,
THE POSESSCR AGREES TO THE FOLLOW NG I P ——
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 86 OF 123
11 NOT TO REPRODUCE OR COPY I T e —
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 69 O: 86

2 1




8 7

4
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& Rails

Al ways on: Keeps the PCH RTC alive

s _PP3V3 G3 — PP3V3 G3 RIC
MAKE_BASE=TRUE _

— =PPVRTC G3 PCH

G3H Rail s
sa _PP12V_ACDC
MAKE_BASE=TRUE

PP12V_G3H ACDC
=PP12V_G3H SNS R

s _PP12V_G3H
MAKE_BASE=TRUE

PP12V_G3H SNS

P! =PP12V_G3H REG 3Vv42 G3H

=PP12V_G3H FET P12V S5

=PP12V_G3H FET P12V _SO

s _PP3V42 G3H
MAKE_BASE=TRUE

PP3V42 GBH REG
=PP3V3_G3H_BT

=PP3V3 G3H SMC
=PP3V3 G3H RTC D
=PPVI N G3H SMCVREF
=PP3V3 G3H SMC_USBMUX
=PP3V3_G3H_LPCPLUS

IIIIIII III IIIIIII

Gr ound/ Conmon

GND

VAKE_BASE=TRUE

S5 Rails

Enabl ed when system has AC and is in S5

sa _PP12V_S5 PP12V S5 FET

1112 15

a8

a8

60

60

67

a4 as 51

NAKE_BASE=TRUE —

=PP12V S5 REG P3V3P5V_S5

PP12V_S5 REG VI S3
— =PP12V S5 PWRCTL

r———
— =PPHV_SW TBTAPVRSW
— =PPHV_SW TBTBPVRSW
— =PP12V_S5 SNS
sa _PP5V_S5 — PP5V S5 LDO
MAKE_BASE=TRUE T —
— =PP5V_S5 PWRCTL
sa _PP3V3 S5 PP3V3 S5 REG

VAKE_BASE=TRUE
=PP3V3 S5 FET P3V3 S4

=PP3V3 S5 FET P3V3 SO

=PP3V3_S5_ PWRCTL

=PP3V3 S5 VRD

=PP3V3 S5 LED

=PP3V3 SUS PCH VCCSUS GPI O

15

=PP3V3 S5 PCH VCCDSW
=PP3V3_SUS_PCH VCC SPI

15

15

IIIIIIIIII III IIIIIII

=PP3V3 SUS PCH VCCSUS RTC

=PP3V3R1V5 SO0 PCH VCCSUSHDA 1s

=PP3V3 SUS PCH VCCSUS USB ;s

15

15

=PP3V3 S5 PCH GPI O

=
— =PP3V3 SUS PCH VCCSUS USB3
—  =PP3V3_S5_PCH

é =PP3V3 S5 ROM

| =PPSV3 S5 SENSE

| — =Pesvs S5 Mo

| — =PP3v3 S5 xR

— =PP3V3 S4 TBTAPVRSW

— =PP3V3 S4 TBTBPVWRSW
— =PP3V3 S5 SNS

L =PP3V3 SUS PCH GRIO

68 69

12 13 14

S4 Rails

Enabl ed when systemhas AC and is in run or sleep

PP3V3 S4 SNS

s _PP5V S4 — _PP5V_S4 REG os
MAKE_BASE=TRUE _—

— =PP5V S4 REG VDDO S3 o

— =PP5V S4 FET PS5V SO o7

— =PP5V_S4 MEMRESET 21

— =PP5V S4 PWRCTL o7

— =PPSV 4 USB a2

— =PP5V_S4 CAMERA a8

sa _PP3V3 S4 — PP3V3 S4 FET 67

MAKE_BASE=TRUE _—

— =PP3V3 S4 FET ENET 3

— =PP3V3 S4 PWRCTL o2

— =PP3V3 54 ALS as

— =PP3V3 S4 LED N

— =PP3V3_S4 NEMRESET 21

— =PP3V3 S3RS4 PCH GPIO 1

— =PP3V3 S4 PM 21

— =PP3V3 S4 SDCARD a7

— =PP3V3 S4 SMC a5

e—— =PP3V3 S4 SMBUS SMC 2 47

, — =PP3V3 S4 TBT 2

— =PP3V3 S4 CAMVERA 2

— =PP3V3 S4 AUDIODIG s

— =PP3V3 S4 SNS R 1

— =PP3V3_S3 VREFMRGN 2

sa _PP3V3 S4 AP

VAKE_BASE=TRUE

=PP3V3 S4 AP

S3 Rails

Enabl ed when systemis in run or sleep

sa _PP3V3 ENET PP3V3 ENET FET

VAKE_BASE=TRUE
=PP3V3 ENET PHY

=PP3V3 ENET SYSCLK

=PPVDDI O ENET CLK

I IIIII III I

PPVDDQ S3 REG

a2 _PPVDDQ S3 o

VAKE_BASE=TRUE
=PPVDDQ S3 FET VDDQ SO

=PPVDDQ S3 SNS DDR R

e

02 _Pl S3_DDR PPVDDQ S3 SNS DDR

_PPVDDO _S3
MAKE_BASE=TRUE
=PPVDDQ S3 L DO DDRVTT

=PPDDR_S3 MEMVREF

=PPVDDQ S3 MEM A

=PPVDDQ S3 MEM B

=PPVDDQ S3 MEMRESET

Il III III III I

27 28 29 30 68

39

SO Rails

Enabl ed when systemis in run

PP12V_SO

PP12V SO _FET

VAKE_BASE=TRUE

=PP12V SO REG CPUVCC SO

=PP12V SO REG P1V05 SO

=PP12V SO AUDI O SPKRAMP

=PP12V_S0_BKLT

=PP12V_S0_FAN

=PP12V_SO_LCD

PP5V_SO

PP5V S0 _FET

VAKE_BASE=TRUE

=PP5V_S0 REG CPUVCC SO

= o

— =PP5V SO REG P1V05 SO 64

— =PP5V_S0_AUDI O s2

— =PP5V SO | SENSE 8

— =PP5V SO LPCPLUS a

— =PP5V SO BKLT 66

— =PP5V_SO FET_P5V_HDD -

PPHDD SO PP5V_SO HDD FET .

MAKE_BASE=TRUE

— =PPHDD SO SNS R "

PP5V_SO_HDD — PPHDD SO _SNS 8
MAKE_BASE=TRUE T _

— =PP5V_SO_SATA s

PP3V3 SO — PP3V3 SO FET -
MAKE_BASE=TRUE _

— =PP3V3_SO_P3V3TBTFET 28

— =PP3V3 SO PVWRCTL o7

— =PP3V3 SO VRD 60

— =PP3V3 SO AUDIO a8

— =PP3V3 SO AUDIODIG s

— =PP3V3_S0_DP a1

— =PP3V3 SO ENET a5

— =PP3V3 SO FAN s1

— =PP3V3 SO | NTDPMUX a

— =PP3V3 SO LED 3

— =PP3V3_SO_LED SATA a

— =PP3V3 SO PCH 1

— =PP3V3 SO PCH VCC3 3 GPIO 15

— =PP3V3 SO PCH VCC3 3 THRM 15

= =PP3V3 S0 PCH VCCCLK3 3 15

— =PP3V3 SO PCH VOC3 3 HVCMOS 15

o — =PP3V3_S0_PCH VCC FUSE 15

— =PP3V3 SO PCH VCC3 3 USB 15

— =PP3V3 SO RSTBUF 20

— =PP3V3 SO SDCARD a7

— =PP3V3 SO SENSE 2

— =PP3V3 SO SMBUS a7

— =PP3V3 SO SMBUS SMC O a7

— =PP3V3 SO SMBUS SMC 1 a7

— =PP3V3 SO SMBUS SMC 3 a7

— =PP3V3 S0 _SMC a5

— =PP3V3 SO TBTPWRCTL 28

— =PP3V3 SO BKLT VDDIO 66

=PPSPD_SO_MEM A 23

— =PPSPD SO MEM B 24

— =PP3V3 SO PCH GPIO 1

—— =PP3V3 SO REG P1V5 SO 64

PP3V3 SO _SSD

PP3V3 SO SSD FET

VAKE_BASE=TRUE

—

=PPSSD SO _SNS R

PPSSD_SO

PPSSD _SO_SNS

VAKE_BASE=TRUE

=PP3V3 S0 _SSD

82

82

84

82

82

83

61 64

52 54 55 58

a0 a7

82 28

48 49 50

12 14 28

_PPVDDO S0_CPU PPVDDQ SO_SNS 9
MAKE_BASE=TRUE — =PP1V5 S3 CPU VCCDDR 3
— =PP1V5R1V35 SO CPU 8 10
PP1V5 SO — PP1V5 SO0 _REG 64
MAKE_BASE=TRUE — =PP1V5 SO _SENSE 34
=PP1V5 SO _PCH VCCVRM 17
— =PP1V5_ S0 PCH RCOWP 12 13
=PP1V5 SO0 PCH SATA 11
— =PP1V5_S0_PCH OLK 1119
—— =PP1V5 SO AUD DIG s2
PPDDRVTT SO — PPDDRVTT SO _LDO 63
MAKE_BASE=TRUE —  =PPDDRVTT SO CLAMP 21
=PPDDRVTT SO MEM A 23
=PPDDRVIT SO MEM B 24
PP1VO5 SO — PP1V05 SO REG o
VAKE_BASE=TRUE — =PP1V05 SO P1VO5TBTFET 28

Pl SO
VAKE_BASE=TRUE

PCH VCCCLK SSC100 15 17
PCH VCCCLK CLK135 15 17
PCH VCCI O USB2 15 17
PCH VCCIO GPIO 15
PCH V_PRCC | O 14 15 17

SNS "
sme -
XDP 10
PP cPy PPCPUVCC_SO_REG o

SO
NAKE_BASE=TRUE =PPCPUVCC_SO_CPU

=PPVCC_S0_CPU

a8 61

68 10

Thunderbolt Rails (S0)

Enabl ed when Thunderbolt cable is plugged in

PP3V3 TBTLC — =PP3V3 TBTLC FET "
MAKE_BASESTRUE —  =PP3V3 TBT PCH GPIO 2
=PP3V3 TBTLC RIR 27 28
=PPVDDI O TBT QLK 10
PP1V05_TBTLC — =PP1V05 TBTLC FET "
MAKE_BASESTRUE =PP1V05 TBTLC RTR 2
PP1V05_TBTCI O — =PP1V05 TBTCI O FET "
MAKE_BASESTRUE _=_=pr1vos_TBTCI O RIR o

SYNC _MASTER=J16_IAX

Power
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s1 REG | SENVCC 4 NR —

AGND_CPU 61 62 83

UNUSED CPU SOCKET

es CPU SKTOCC L —

VAKE_BASE=TRUE

CPU SKTOCC L _ALI AS

MEMORY PGOCD

21 =PM_PGOOD MEM SO —

VAKE_BASE=TRUE

PM PGOOD FET P1V35 SO 67 68

MAKE_BASE=TRUE

26

a1

a1

a1

Di spl ay Aliases
DP_TBTSNKO_HPD — TP DP 1G B HPD
PR BASETRE =
DP_TBTSNKO_M._C P<3.. 0> — TP DP 1GB MP<3. . 0>
PR BASETRE =
DP_TBTSNKO M. C N<3..0> — TP DP 1G B MN<3..0>
P BASETRUE =
DP_TBTSNKO _AUXCH C P — TP DP 1 G B AUXCHP
A BASETRUE =
DP_TBTSNKO _AUXCH C N — TP DP 1 G B AUXCHN
P BASETRUE =
DP_TBTSNKO DDC DATA — TP DP |G B DDC DATA
A BASETRE =
DP_TBTSNKO DDC CLK — TP DP 1G B DDC CLK
TR BASETRUE =
DP_TBTSNK1_HPD — TP DP IG C HPD
PR BASE TR =
DP_TBTSNK1_M._C P<3.. 0> — TP DP 1GC MP<3. . 0>
PR BASE TR =
DP_TBTSNK1 M._C N<3..0> — TP DP 1G C MN<3..0>
P BASETRE =
DP_TBTSNK1 AUXCH C P — TP DP 1 G C AUXCHP
P BASETRUE =
DP_TBTSNK1 AUXCH C N — TP DP 1 G C AUXCHN
A BASETRE =
DP_TBTSNK1 DDC DATA — TP DP | G C DDC DATA
P BASETRUE =
DP_TBTSNK1 DDC CLK — TP DP 1G C DDC CLK
AR BASETRUE =
DP_I NT_HPD — TP DP 1G D HPD
AR BASETROE =
DP_INT M. _P<3..0> — TP DP 1G D MP<3..0>
AR BASETROE =
DP_INT M. N<3..0> — TP DP 1G D MN<3..0>
AR BASETROE =
DP_| NT_DDC DATA — TP DP |G D DDC DATA
AR BASETTRE =
DP_INT_DDC CLK — TP DP 1G D DDC CLK
TR BASETTRE =
DP_INT_AUX P — TP DP 1 G D AUXCHP
TR BASETRUE =
DP_I NT_AUX_N — TP DP 1 G D AUXCHN

MAKE_BASE=TRUE

SYNC _MASTER=J16_IAX

SYNC DATE=02/11/201
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8

6 5

CPU Reserved

78 18 6 _CPU CFG<15..12>

CPU Menory

s MEM A CLK N<2..3>

s MEM A CLK P<2..3>

s_MEM A CS L<2..3>

75_MEM A CKE<2..3>

s MEM B CLK N<2..3>

s MEM B CLK P<2..3>

s_MEM B CS L<2..3>

TP_CPU CFG<15. . 12>
VAKE_BASE=TRUE

NC MEM A CLKN<2. . 3>
MAKE_BASE=TRUE _ NO_TEST=TRUE
NC MEM A CLKP<2. . 3>
MAKE_BASE=TRUE _ NO_TEST=TRUE
NC MEM A CS L<2..3>
MAKE_BASE=TRUE _ NO_TEST=TRUE
NC MEM A CKE<2..3>
MAKE_BASE=TRUE _ NO_TEST=TRUE
NC MEM B _CLKN<2. . 3>
MAKE_BASE=TRUE _ NO_TEST=TRUE
NC MEM B _CLKP<2. . 3>
MAKE_BASE=TRUE _ NO_TEST=TRUE
NC MEM B CS L<2..3>

75_MEM B CKE<2..3>

MAKE_BASE=TRUE _ NO_TEST=TRUE
NC MEM B _CKE<2..3>

5_MEM A ODT<2..3>

3
VAKE_BASE=TRUE  NO_TEST=TRUE
NC MEM A ODT<2..3>

5_MEM B ODT<2. . 3>

MAKE_BASE=TRUE _ NO_TEST=TRUE
NC MEM B _ODT<2. . 3>

PCH GPI O
11 TP_PCH GPI 064 CLKOUTFLEXO

1 TP_PCH GPI 065 CLKOUTFLEX1

MAKE_BASE=TRUE _ NO_TEST=TRUE

NC PCH GPI 064 CLKOUTFLEXO0
MAKE_BASE=TRUE _ NO_TEST=TRUE

NC PCH GPI 065 CLKOUTFLEX1

11 TP_PCH GPI 066 CLKOUTFLEX2

MAKE_BASE=TRUE _ NO_TEST=TRUE
| 066 _CLKOUTFLEX2

11 TP_PCH GPI 067 CLKOUTFLEX3

NC _PCH GPI
MAKE_BASE=TRUE _ NO_TEST=TRUE
NC PCH GPI 067 CLKOUTFLEX3

UNUSED | G DI SPLAY

s TP DP 1G A MP<3..0>
VAKE_BASE=TRUE

s TP DP IG A MN<3..0>

MAKE_BASE=TRUE _ NO_TEST=TRUE

NC DP |G A M.P<3..0>

MAKE_BASE=TRUE
s 1P _DP |G A AUXCHP

MAKE_BASE=TRUE
s TP DP |G A AUXCHN

MAKE_BASE=TRUE

PCH PCI

13 TP _LPC DREQO L

PCH M scel | aneous

11 _TP_HDA SDINL

VAKE_BASE=TRUE NO_TEST=TRUE
NC DP |G A M.N<3..0>
VAKE_BASE=TRUE NO_TEST=TRUE
NC DP | G A AUXCHP
VAKE_BASE=TRUE NO_TEST=TRUE
NC DP 1 G A AUXCHN
VAKE_BASE=TRUE NO_TEST=TRUE

NC LPC DREQD L
MAKE_BASE=TRUE _ NO_TEST=TRUE

NC HDA SDI N1

11 _TP_HDA SDI N2

MAKE_BASE=TRUE _ NO_TEST=TRUE

11 _TP_HDA SDI N3

NC_HDA_SDI N2
MAKE_BASE=TRUE _ NO_TEST=TRUE

NC_HDA_SDI N3
MAKE_BASE=TRUE _ NO_TEST=TRUE

11 _TP_P K33M 2 P K33M 2

11 TP _PCl CLK33M QUT3

MAKE_BASE=TRUE  NO_TEST=TRUE

NC PCl__CLK33M QUT3
MAKE_BASE=TRUE  NO_TEST=TRUE

61

68

68

68

68

s

s

s

s

UNUSED GRAPHI CS ALI ASES

TP _GPU RESET L — NC TP _GPU RESET L
= WAKE_BASE=TRUE NO_TEST=TRUE

UNUSED THUNDERBCOLT ALI ASES

TP TBT PCIE RESETO L — NC TBT PCIE RESETO L
VAKE_BASE=TRUE NO_TEST=TRUE
TP TBT PCIE RESET1 L NC TBT PCIE RESET1 L

VAKE_BASE=TRUE NO_TEST=TRUE
NC RESET2 L

TP TBT PCIE RESET2 L TBT PCIE
VAKE_ BASE=TRUE NO_TEST=TRUE
TP TBT PCIE RESET3 L NC TBT PCIE RESET3 L

VAKE_BASE=TRUE

NO_TEST=TRUE
T _THERM DP
VAKE_BASE=TRUE NO_TEST=TRUE

TP _TBT THERM DP

UNUSED VREG ALI ASES
REG PW/ CPUVCC 4

NC REG PWM CP

UVCC 4
= NAKE_BASE=TRUE NO_TEST=TRUE
REG | SENVCC 4 P — NC REG | SENVCC 4

P
= WAKE_BASE=TRUE NO_TEST=TRUE

UNUSED GPU ALI ASES

PM EN REG GPUCORE SO — NC PM EN REG GPUCORE SO
— NAKE_BASE=TRUE NO_TEST=TRUE
PM PGOOD REG GPUCORE SO — NC PM PGOOD REG GPUCORE_SO
—— NAKE_BASE=TRUE NO_TEST=TRUE
PM EN REG GPU VDDQ SO — NC PM EN REG GPU VDDQ SO
—— NAKE_BASE=TRUE NO_TEST=TRUE
PM PGOOD REG GPU VI SO_— NC PM PGOOD REG GPU VI SO
—— NAKE_BASE=TRUE NO_TEST=TRUE

UNUSED PEG ALI ASES

=PEG D2R P<0..15> — NC PEG D2R P<0.. 15>
—— NAKE_BASE=TRUE NO_TEST=TRUE
=PEG D2R N<O..15> — NC PEG D2R N<O. . 15>
—— NAKE_BASE=TRUE NO_TEST=TRUE
=PEG R2D C P<0..15> — NC PEG R2D C P<0..15>
—— NAKE_BASE=TRUE NO_TEST=TRUE
=PEG R2D C N<O.. 15> — NC PEG R2D C N<O.. 15>
—— NAKE_BASE=TRUE NO_TEST=TRUE

SYNC _MASTER=J16_IAX

SYNC DATE=02/11/ 2013
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J16 BOARD SPECI FI C PHYSI CAL AND SPACI NG CONSTRAI NTS

BOARD LAYERS

BOARD AREAS

AN

QEREPER

TOP,1SL2,1SL3,18SL4,1SL5,1SL6,1SL7, BOTTOM

NO_TYPE, BGA

Y 16.2

General Physical Rule Definitions
PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
DEFAULT * Y 0.1 M =50_OHM_SE 12.7 MM 0 M 0 M
STANDARD * Y =DEFAULT =DEFAULT 12.7 W =DEFAULT :UEFAULT
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
34_OHM SE * Y 0.215 MM 0.085 MM =STANDARD =STANDARD =STANDARD
34_OHM SE TOP, BOTTOM Y 0.215 MM 0.085 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
39_OHM SE * Y 0.170 MM 0.085 MM =STANDARD =STANDARD =STANDARD
39_OHM SE | TOP, BOTTOM Y 0.170 MM 0.085 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
42_OHM SE * Y 0.145 MM 0.085 MM =STANDARD =STANDARD =STANDARD
42_OHM SE | ToP, BOTTOM Y 0.145 MM 0.085 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
45_OHM SE * Y 0.138 MM 0.085 MM =STANDARD =STANDARD =STANDARD
45_OHM SE | ToP, BOTTOM Y 0.138 MM 0.085 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
50_OHM_SE * Y 0.110 MM 0.085 MM =STANDARD =STANDARD =STANDARD
50_OHM_SE TOP, BOTTOM Y 0.110 MM 0.085 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
55_OHM_SE * Y 0.085 MM 0.085 MM =STANDARD =STANDARD =STANDARD
55_OHM_SE TOP, BOTTOM Y 0.085 MM 0.085 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
68_OHM DI FF * Y 0.180 MM 0.085 MM =STANDARD 0.140 WM 0.1 MW
68_OHM DI FF TOP, BOTTOM Y 0.180 MM 0.085 MM =STANDARD 0.140 W 0.1 NN|‘
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
80_OHM DI FF * M 0.135 MM 0.085 MM =STANDARD 0.160 MM 0.1 M
80_OHM DI FF TOP, BOTTOM Y 0.135 W 0.085 MM =STANDARD 0.160 WM 0.1 MV|‘
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
85_OHM DI FF * M 0.125 MM 0.085 MM =STANDARD 0.190 MM 0.1 WM
85_OHM DI FF TOP, BOTTOM Y 0.125 W™ 0.085 MM =STANDARD 0.190 w 0.1 NN|‘
PHYSI CAL_RULE_SET LAYER AFONBSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
90_OHM DI FF * Y 0.111 MM 0.085 MM =STANDARD 0.200 MM 0.1 WM
90_OHM DI FF TOP, BOTTOM Y 0.111 MM 0.085 MM =STANDARD 0.200 wW 0.1 NN|‘
PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
100_OHM DI FF * Y 0.089 MM 0.085 MM =STANDARD 0.220 wW 0.1 MW
100_OHM DI FF | TOP, BOTTOM Y 0.089 MM 0.085 MM =STANDARD 0.220 wW 0.1 NN|‘

CGeneral Spacing Definitions
Def aul t
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
DEFAULT * 0.1 M 2
STANDARD * =DEFAULT 2
Fi xed and Dielectric
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
1: 1_SPACI NG * 0.1 Mv 2
1X_Dl ELECTRI C * 0.076 MM 2
1X_Dl ELECTRI C | TOP, BOTTOM 0.071 MM 2
BGA
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
BGA_P1MM * =STANDARD 2
Power and Cormmon
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
G\D * =STANDARD 2
GND_P2MM * =2: 1_SPACI NG 1000
PVR_P2MM * =2: 1_SPACI NG 1100

BGA Area Constraints

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG RULE_SET

*

*

BGA

BGA PIMM

Board Stack-up

Fi ni shed board thickness:

Top

2

Bt m

Si gnal
Prepreg
Pl ane
Prepreg
Si gnal
Prepreg
Pl ane
Core

Pl ane
Prepreg
Si gnal
Prepreg
Pl ane
Prepreg
Si gnal

0
0
1
0
(o]
0
1
0.
1
0
(o]
0
1
0
0

1.58 nm

.5 0z (Cu plated)
. 071 mm

oz

. 076 mm

.5 oz

. 435 mm

oz

127 mm

oz

. 435 mm

.5 oz

. 076 mm

oz

. 071 mm

.5 0z (Cu plated)

SYNC VASTER=J16 _M.B
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8 7 6 5 4 3 2 1
DDR3 DDR3
DDR3- speci fi c Physical Rules _ . . )
— El ectrical Contraint Set Physi cal Spaci ng
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP o LA
anne
DDR_34S * =34_OHM_SE =34_OHM_SE =34_OHM_SE =34_OHM_SE =STANDARD =STANDARD [ DDR_A_CLKO DDR_CLK_PHY DDR_CI K. MEM A CLK P<1..0> 7 23
— MEM A CLK N<1..0>
DDR_39S * =39_OHM SE|  =39_OHM SE =39_OHM SE =39_OHM SE =STANDARD =STANDARD [[D—DRACKY LOR.QICRHY R.QK T
— — — DDR A _CIKI DDR_CLK_PHY DDR QLK MEM A_CLK P<3. . 2> 72
DDR_42S * =42_OHM _SE =42_OHM _SE =42_OHM_SE =42_OHM_SE =STANDARD =STANDARD = DDR A QLK1 DDR_CLK_PHY DDR_CI K. MEM A CLK N<3..2> 72
DDR_42S_D * =42_OHM SE|  =42_OHM SE =42_OHM SE =42_OHM SE 0.1016 MV 0.1016 M | Mnimmdiff spacing is 4 ml R A CTRIO R crRl ey | oo crm MEM A OKE<l..0> .
- - - Table 4-5, Intel Doc# 486712 = NEM A S Lei 0o D
DDR_50S * =50_OHM SE|  =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD [ED—DR-ACIRLO LOR_CTR! LY LOR_CIRl - T
— — — — — DDR_A_CIRIQ DDR_CTRI _PHY DDR_CIR! MEM A ODT<1..0> 7 23
DDR_68D * 68_OHM DI FF =68_OHM DI FF =68_OHM DI FF =68_OHM_DI FF =68_0OHM DI FF =68_0OHM DI FF [z, DDR A _CTRI1 DDR_CTRL_PHY DDR_CTRI MEM A CKE<3..2> 72
T MEM A CS L<3..2>
DDR_COVP * Y 0.305 MM 0.105 MM =STANDARD =STANDARD =STANDARD S DOR_CIRL_PEY ——[OR_CIR 7
DDR A _CTRI1 DDR_CTRL_PHY DR CTRI MEM A ODT<3..2> 72
> DR DDR_CMD_PHY DDR_CVD MEM A A<15..0> 7 23
— [ —DRAQD DDR_CD_PHY DDR CND MEM A BA<2..0> 7 23
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 FFPAIR NECK GAP DDR_A_CMVD DDR_CMD_PHY DDR_CMD MEM A RAS L 7 23
— MEM A CAS L
POAER_DDR_P4MV| * Y 0.400 MM 0.100 MM 3.0 W\ =STANDARD =STANDARD [ED—CeAan DoR_CMD B oRQD e
[y DDR A_CMD DDR_CMD_PHY DDR CMD MEM A VE L 7 23
. PP . P MNEM A 7..0>
Physical Net Type to Rule Map DDR3 Power - speci fi ¢ Spaci ng Definitions e — [0E.0Q,BHY [0E,ALDQEYTED X s
- — — DDR_A_DQ BYTE] DDR_DQ PHY DDR A_DQ BYTF1 MEM A DQx15. . 8> 7 25
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT > DDR_A_DQ BYTE2 DDR_DQ PHY DDR A_DQ BYTE2 MEM A DQ<23. . 16> 7 25
- Y e MEM A 31. . 24>
POVER_DDR * POVER_DDR_P4WM| POVER_DDR * =2: 1_SPACI NG ? ([D—DOR-ADQAVIES DORDQ B DORADQ BVTES — T
— — s — - DDR_A_DQ BYTE4 DDR_DQ PHY DDR_A_DQ BYTE4 MEM A DQ<39. . 32> 7 28
DDR_CLK_PHY * DDR_68D ™ DDR_A_DQ BYTES DDR_DQ PHY DDR_A_DQ BYTES MEM A DQ<47. . 40> 7 25
DDR CTRL PHY N DDR 395 = DDR_A_DQ BYTE6 DDR_DQ PHY. DDR_A_DQ BYTE6 MEM A_DO<S55. . 48> 725
— — - [T DOR A DQ BYTE DOR_DQ PHY DOR_A_DQ BYTE MEM A DO<63. . 56> s
DDR CVD * DDR
— _PHY _34$ _ [D—DORADOS0 DDR_DQS_PHY DDR _A_DQSO MEM A DOS P<0> 7 25
DDR_DQ_PHY * DDR_42S [ =anc DDR_DQS_PHY DDR_A_DGED MEM A DQS N<O> s
DDR_DQS_PHY * DDR42$ D‘ DDR. DQS1 DDR_DQS_PHY DDR. DQS1 MEM A DOS P<1> 7 25
— — [T DOR_A_DGs1 DDR_DGS._PHY. DDR_A_DQS1 MEM A DQS N<1> 7 28
DDR_COVP_PHY * DDR_COwWP = DDR_A_DQS2 DDR_DQS_PHY DDR_A_DQS2 MEM A DQS P<2> 7 25
—speci {1t Spacing Definitions . . . DDR A_DCE2 DDR_DQS_PHY DDR_A_DGS2 MEM A DQS N<2>
P i g Mai n Segment M n Spacing Rules (mils) (Shark Bay PDG |ntel Doc# 486712) = 7z
(e DDR_A_DQS3. DDR_DCS_PHY DDR_A_DQS3. MEM A DOS P<3> 7 25
SPACI NG_RULE_SET LAYER LI NE- TO-LI NE SPACI NG VEEI GHT . .
— Tabl e Trace Design I'so Desi gn Comment s DDR A _DQS3 DDR_DQS_PHY DDR A DQS3 MEM A DOS N<3> 7 25 C
DDR_CLK_I SO * =5: 1_SPACI NG ? 4-2 4 (diff) 15 19. 69 CLK trace spacing controlled by =68_OHM DI FF [ma>S DDR_A_DQS4 DDR DS, PHY DDR A_DQSA MEM A DQS P<4> 7 25
e MEM A DQS N<4>
DDR_CTRL_I SO * =3.5: 1_SPACI NG ? 4-3 8 9.84 12 13.78 [CTD—DOR-ADQSL [OR_DOR_BHY LOR.ADOA T
DDR_A_DQSS DDR_DQS_PHY. DDR_A_DQSS MEM A_DQS_P<5> 7 25
DDR_CTRL2CTRL * =2.5: 1_SPACI NG ? = DDR_A_DQSS. DDR_DQS_PHY DDR_A_DOSS MEM A DOS N<5> 7 25
— DOS6. DOSE. MEM A DQS P<6>
DDR_CMD_I SO * =3.5: 1_SPACI NG ? 4-4 6 7.87 12 13.78 CD—DLR [OR_DOR_BHY o=, T
[z DDR A D6 DDR_DQS_PHY DDR_A_DQS6 MEM A DQS N<6> 7 25
DDR_CNVD2CVD * =2: 1_SPACI NG ? [mar0S DDR_A_DQS; DDR_DQS_PHY DDR_A_DGQS; MEM A DQS P<7> 7 25
— MEM A DQS N<7>
DDR_DATA_I SO * =3: 1_SPACI NG ? 45 8.5 7.87 12 11.81 DQ or DQS to other signals not in the sane bytelane (but not ch) CD—DRAD DOR_DCS By OR-ADCS: s
DDR_DQ2DQ * =2: 1_SPACI NG 900 o DQto DQin the sane bytel ane of the sane channel Channel B
MEM B CLK P<1..0>
DDR * =3:1 PA( 2 . N @ DDR B O KO DDR_C1I K_PHY DDR QK 7 24
_DQ2DQs 3: 1_SPACI NG 10 11. 81 DQ to DQS in the sane bytel ane of the same channel R B GO R LK DLy R Gk MVEM B CLK N<1..0> e
DDR_BL2BL * =3: 1_SPACI NG ? 12 11.81 DQ or DQB in different bytel anes of the sane channel = DR B O K1 DDR QI K_PHY DDR_CL K. MEM B CLK P<3..2> 72 pre—
MEM B CLK N<3. . 2>
DDR_CH2CH * =6.5: 1_SPACI NG ? 25 25.59 DQ or DQS in different channels HOR-A-Q DOR-CLICBHY Rk 7
— MEM B_CKE<1..0>
DDR_COMP_| SO * 0.381 MM 2 - 25.59 DDR3 to any other signal not DDR3 e DOR_CIRL_BHY ——[OR_CIR 72
[ma153 DDR_B_CIRI O DDR_CTRI _PHY DDR_CIRI MEM B CS L<1..0> 7 24
[ma1o3 DDR_B_CIRIQ DDR_CTRI _PHY DDR_CTRI MEM B ODT<1..0> 7 24
Constraints = DDR_B_CTRI1 DDR_CTRI _PHY DDR_CIR! MEM B CKE<3..2> 72
MEM B CS L<3..2>
Clocks: CK[3:0 CK#[ 3: 0 : DQS[7: DQSH#[ 7: D 63: [ZD—DORB CIRL DOR _CTRI_PHY DOR_CTRL -
[ ] ! [ ] — Data [ 0] . [ 0] ! 63 0] S— DDR_B_CIRI 1 DDR_CTRI _PHY DDR_CTRI MEM B ODT<3. . 2> 72
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
[ 2, DDR_B_CMD DDR_CVD_PHY DDR_CVD MEM B A<15..0> 7 24
DDR_CLK * * DDR_CLK_I SO DDR_A_DQ _BYTE* * * DDR_DATA_| SO [ D=san DDR_CMD PHY DOR_ QD MEM B BA<2..0> . e
DDR_A_DQS* * * DDRDATA’IHS(.)H D DDR_B_CMD DDR_CVD_PHY DDR_CVD MEM B RAS L 7 24
- CS . . oDT[ 3: - - — - > DDR B_CMD DDR_CMD_PHY DDR_CMD MEM B_CAS L 7 24
Control : [3: 0], CKE[3:0], [3:0] I DDR_B_DQ BYTE* * * DDR_DATA_I SO >—oesan DOR_avn_pry DoR_Cn MEM B VE L 72 B
2 ——
NET_SPACI NG TYPEL | NET_SPACI NG TYP! AREATYPE | SPAG m’RULFE’SEfF DDR_B_DQs* * * DDR_DATA_| SO = DDR_B_DQ BYTFQ DDR_DQ PHY. DDR_B_DQ BYTEQ MEM B DO<7. . 0> 7 25
DDR RL * * DDR RL e MEM B 15. . 8>
= TR [omc e | -swe : DOR DY _ | see Note (3) B imeae e | e T vew e bz 160 o
DDR_CTRL DDR_CTRL * DDR_CTRL2CTRL = = T
CT! L CT!  CT cT DDR_A_DQ BYTE* DDR_A_DQs* * DDR_DQ2DQs See Note (1) = DDR B _DQ BYTE3 DDR_DQ PHY DDR B_DQ BYTF3 MEM B DQ<31. . 24> 7 25
. . . = DDR B _DQ BYTE4 DDR_DQ PHY DDR_B_DQ BYTE4 MEM B DQO<39. . 32> 7 25
Command: MA[ 15: 0], RAS#, CAS#, WE# BS[2: 0] DDR_A_DQ BYTE" | DORA_DQ BYTE POR BL2BL | See Note (3) > oo=a g avtes ooR_ g Py o n o avies | MEM B DO<47.. 40> -
= e * MEM B 55. . 48>
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 AREA_TYPE | SPACI NG RULE. SET DDR_B_DQ BYTE DDR_B_DQs* DDR_DQ2DQs See Note (1) = DDR_B_DQ BYTEG DDR_DQ PHY DDR_B_DQ BYTES DOX! 7 25
. . . = DDR_B_DQ BYTE: DDR_DQ PHY DDR_B_DQ BYTE: MEM B DQ<63. . 56> 7 25
DOR OV " " DOR OV 150 DDR_B_DQ BYTE* | DDR_B_DQ BYTE DDR_BL2BL
— — — A * B * . CH Se > = DDR_B_DQSO DDR_DQS_PHY DDR_B_DOSO MEM B_DQS_P<0> 7 25
DDR_CMVD DDR_CMVD * DDR_CMD2CVD DER A DER B DR G2 e Note (2) D DoRE_DG0 DOR_DOR_PHY DOR B_DGRO MEM B DQS N<O> 72
Not 1): = DDR_B_DQS1 DDR_DQS_PHY DDR_B_DQS1 MEM B DQS P<1> 7 25
e(). . . n >R A DS DOR_DGS_PHY DOR_B_DGS1 MEM B DOS N<1> s
Deliberately set DQ to DQS spacing to 3:1 to avoid addi ng rem—
i n : = DDR_B_DQS2 DDR_DQS_PHY DDR_B_DQS2 MEM B DQS P<2> 7 25
conplexity to contraints, even though it can be less. Only
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG_RULE_SET . . . (=Y DDR_B_DQS2 DDR_DCS_PHY DDR_B_DQS2 MEM B DOS N<2> 7 25
one rule per channel is needed by trading off a little space.
DDR COWVP * * DDR COWVP | SO D —DRB.DGs3 DDR_DQS_PHY DDR_B_DQS3 MEM B DQS P<3> 7 2
- - — Note (2): = DDR B DOS3. DDR_DCS_PHY DDR B DOS3. MEM B DOS N<3> 7 25
Intel suggests 25 nil (0.65 nmm) spacing for via to channel, = DDR B _DOQS4 DDR DS, PHY DDR B _DQSA MEM B DQS P<4> 7 25
and via to pad to two different channels. DDR3 draws about = DDR_B_DQS4. DDR_DCS_PHY DDR B DQS4. MEM B DOS N<4> 7 25
20 mA per trace with edge rates in the 100s of ps. The main [z DDR_B_DOSS DDR DS, PHY DDR B_DOQSS MEM B DQS P<5> 7 25
coupl ing nechanismis capacitive. A 0.65 nmspacing is used [z DDR_B_DOSS DDR_DQS_PHY DDR B_DOQSS MEM B _DQS N<5> 7 25
for power nets, which draw far nore current (inductive = DDR_B_DQSH DDR_DCS_PHY DDR B DOSH MEM B DOS P<6> 7 25
coupling however). These rules are far too conservative. [z DDR B _DOS6 DDR DS, PHY DDR B_DOQS6 MEM B DOS N<6> 7 25
To neet these rules, the spacing nust be applied to the net. [nznS DDR_B_DQS: DDR DS, PHY DDR B_DQS: MEM B DQS P<7> 7 25
Note (3): [ 253 DR B_DOS: DDR_DQS_PHY DDR B_DQS: MEM B DOS N<7> 7 25
I'n order for the constraints DDR *_DQ BYTE* to =SAME to win Reset SYNC MASTER=J16 NI CK SYNC DATE=01/10/2013 A
out over DDR {A B}_DQ BYTE* to DDR {A B}_DQ BYTE* so that mincy -
MEM RESET L
the small intra-bytel ane spacing is used, the spacing rule D foR-s0 B DDR3 ConSt r al nt S
DDR_DQ@2DQ nust have a wei ght greater than DDR_BL2BL. M 1B =2\ g e N 2
= DDR_COVP_PHY DDR_COVP CPU SM RCOVP<O0. . 2> 6 <j} Appl e | nc. 5— 0164
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PCl Express/ DM CPU ASYNCHRONOUS PCl e (CPU)
P - ifi Physi | |
Cl e- spec ¢ ysical Rules — El ectrical Contraint Set Physi cal Spaci ng El ectrical Contraint Set Physi cal Spaci ng
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CPU PCl e Conpensation
=== CPU PROCHOT L CPU PEG RCOWP
PCI E_85D - 85_CHM DI FF  =85_CHM DI FF =85_CHM DI FF =85_CHM.DI FF =85_OHM DI FF | =85_OHM DI FF e CRULASYIC P — - CPUASUC oo el D e °
— - - - - - - - - - = - — D CPU_ASYNC, PHY. fo=0] NC CPU _PROCHOT R L 6
PCl E_90D * 90_OHM DI FF  =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_CHM DI FF =»>—EEQ CPU_ASYNG PHY | cPU_ASYNG M CPU_PECI 6 14 a0 as CPU eDP Compensat i on
T CPU_ASYNC, PHY cPy NGNS SMC PECI L a4
* - - -
covp = = = D ¥
PCl E_! Y 0.305 wW 0.105 wW STANDARD STANDARD STANDARF) i et ol ASYNG. LY oy " CPU CATERR L o s - o - CPU EDP RCOVP .
CPU_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD o CPU_ASYNG PHY | cPU asG CPU_PWRGD s 1418
D CPU_ASYNC, PHY. fo=0] NC PM SYNC 6 12 D COVP_PCIE_PHY CovP POl E CPU_CFG RCOVP 6
= CPU_ASYNG,_PHY Py NC. PM THRMIRI P_L 6 14 45
o CPU_ASYNC, PHY. fo=0] NC CPU RESET L 6 14 18
XDP_BPM | CPU_ASYNC, PHY fo=1] NC. XDP_BPM L<1..0> 6 18
Physi cal Net Type to Rule Map
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET
CLK_PCI E_PHY * PCI E_90D PCle and DM Conpensation Rules (mls)
COWP_PCl E_PHY * PCI E_COWP Tabl e I mp Desi gn I so Desi gn Conmmrent s
CPU ASYNC PHY * CPU 50S 4-5 50 50 15 15.75 PCle. |Inpedance inferred from Table 4-7.
— — — 4-7 50 50 8 15.75 DM . Numbers based on Intel stack-up.

PCl e- speci fi c Spacing Definitions

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr
CLK_PCI E_I SO * =5: 1_SPACI NG 2
COVP_PCI E_I SO * =4: 1_SPACI NG 2
CPU_ASYNC_| SO * =3: 1_SPACI NG 2
CPU_MS_I SO | TOP, BOTTOM| =4.5:1_SPACI NG 2
CPU_MB_| SO * =3: 1_SPACI NG 2

Spaci ng Constraints

NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI miRULéiéE.r
CLK_PCI E * * CLK_PCIE_I SO
COMP_PCI E * * COVP_PCI E_I SO
CPU_ASYNC * * CPU_ASYNC_| SO
CPU_ASYNC_MB * * CPU MS_I SO

PEG M n Spacing Rules (mls) (Maho Bay PDG |Intel Doc# 473718)
Section I mp Desi gn I so Desi gn Conmmrent s fr—
4.2.1 80 80 16 15. 75 PCle Gen3. Allow |looser spacing for sane direction on stripline per Anil

SYNC VASTER=J16 NI CK

TTILE
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Physi cal Net Type to Rule Map
NET_PHYSI CAL_TYPE | AREA TYPE |PHYSI CAL_RULE_SET
PCI E_PHY * PCIE_85D
COVP_DM _PHY * DM _COvP

PCl e- speci fi c Spacing Definitions

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
PCI E_SAME_DI R | TOP, BOTTOM | =5X_DI ELECTRI C 2
PCl E_SAME_DI R * =3. 5X_DI ELECTRI C 2
PCI E_ALT_DI R * =7X_DI ELECTRI C 2
PCI E_I SO * =4: 1_SPACI NG 2

TBT x4 PClIE Spacing Constraints

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
PCIE_TBT_R2D | PCIE_TBT_R2D * PCI E_SAME_DI R
PCIE_TBT_D2R | PCIE_TBT_D2R * PCI E_SAME_DI R
PCIE_TBT_D2R | PCIE_TBT_R2D * PCIE_ALT DIR
PCI E_TBT_D2R * * PCI E_I SO
PCl E_TBT_R2D * * PCIE_ISO

PCH x1 PCIE Constraints
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
Pl E * * PCIE_ISO

DM - speci fic Spacing Definitions

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’

DM _SAME_DI R | TOP, BOTTOM| =5X_DI ELECTRI C 2
DM _SAME_DI R * =4X_DI ELECTRI C 2
DM _ALT_DIR * =5X_DI ELECTRI C 2
DM _I SO * =4X_DI ELECTRI C 2

DM x4 PCIE Spacing Constraints

PCl e (PCH)

NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET
DM _N2S DM _N2S * DM _SAME DIR
DM _S2N DM _S2N * DM _SAME DIR
DM _N2S DM _S2N * DM_ALT.DIR
DM _N2S * * DM _ISO
DM _S2N * * DM _ISO
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
DM _CovP * Y 0.2032 MM 0.2032 MM 3 MM =STANDARD =STANDARD

El ectrical Contraint Set Physi cal Spaci ng

x4 Thunder bol t

= PCILE_GEN?_R2D PClLE_PHY PCIE_TRT _R2D PCIE TBT R2D P<3..0>
= PCILE_GEN?_R2D PClLE_PHY PCIE TRT _R2D PCIE TBT R2D N<3..0>
PClLE_PHY PCIE_TBT_R2D PCIE TBT R2D C P<3..0>
[ PClLE_PHY PCIE_TRT _R2D PCIE TBT RD C N<3..0>
= PCILE_GEN? PR PClLE_PHY PCIE_TRT 2R PCIE TBT D2R P<3..0>
5 PCIE_GEN? PR PClLE_PHY PCIE_TRT 2R PCIE TBT D2R N<3..0>
= PCIE_PHY PCIE_TBT_[2R PCIE TBT D2R C P<3..0>
= PCIE_PHY PCIE_TBT_[2R PCIE TBT D2R C N<3..0>
PCIE_REE_CI K _CONN QK PCIE _PHY QK POE PCl E CLK100M TBT P
S PCIE_REF_CIK_CONN QLK _PCIE_PHY CK POE PCI E CLK100M TBT N

x1 AirPort

= PCIE_GEN? R2D CONN AP PClLE_PHY PCLE PCIE AP R2D P

(L PCIE_GEN?_R2D_CONN AP PCIE_PHY POE PCIE AP_R2D N

= PCIE_PHY POE PCIE AP R2D C P
w3 PCIE_PHY PO E PCIE AP R2D C N
PCIE_GEN?_DPR CONN AP PClLE_PHY PCLE PCIE AP D2R P

= PCIE_GEN?_DPR CONN AP PClLE_PHY PCLE PCIE AP D2R N

= PCIE_REE CIK QK PCIE_PHY QK POE PCl E CLK100M AP P
= PCIE_REE_CLK QK PCIE_PHY QK POE PCl E CLK100M AP N

x1 Caesar |V

= PCLE_GEN? _R2D PCIE_PHY POE PCI E ENET R2D P

PCLE_GEN?_R2D PCIE_PHY PO E PCIE ENET R2D N

> PCIE_PHY POE PCIE ENET R2D C P

= PCIE_PHY PO E PCIE ENET R2D C N

= PCLE_GEN? 2R PCIE_PHY POE PCl E ENET D2R P

> PCLE_GEN? 2R PCIE_PHY PO E PCIE ENET D2R N

S PCLE_PHY POE PCIE ENET D2R C P

= PCIE_PHY POE PCIE ENET D2R C N

= PCIE_REE_CLK QK PCIE_PHY QK POE PCl E CLK100M ENET P

[l PCIE_REE CIK QK PCIE_PHY QK POE PCl E CLK100M ENET N

x2 SSD

T PCIE_REF_CIK_CONN CLK_PCIE_PHY CK POE PCl E CLK100M SSD P

(v PCIE_REE_CI K _CONN QK PCIE_PHY QK POE PCI E CLK100M SSD N

PCH PClI E Conpensation

> COVP_DM _PHY CONP_PCLE PCH PClI E_RCOWP
CPU DP REF CLK

El ectrical Contraint Set Physi cal Spaci ng

CPU DP REF CLK

D> CPU CIKI35 Pl PCIE_PHY QK POE CPU CLK135M DPLLREF N
(w23 CPU _CIKI3S Pl PCIE_PHY QK POE CPU_CLK135M DPLLREF P
[m2 CPU CIKI35 Pl PCIE_PHY QK POE CPU CLK135M DPLLSS N
> CPU CIKI35 Pl PCIE_PHY QK POE CPU CLK135M DPLLSS P

DM
El ectrical Contraint Set Physi cal Spaci ng
DM
= DM N2 PCIE_PHY DM N2 DM _N2S P<3..0> 512
> DM N2 PCIE_PHY DM N2 DM _N2S N<3..0> 512
G DM PCIE_PHY DM _S2N DM _S2N P<3..0> 5 12
= DM N PCIE_PHY DM N DM __S2N N<3..0> 512
[ PO E_REE_ QK QK PCLE_PHY OKPOE DM _CLK100M CPU P 6 11
D PCOIE REE_CLK QLK _PCIE_PHY CK POE DM __CLK100M CPU N 6 11
DM Conpensation
L1z COVP_DM_PHY COWP PO E PCH DM __RCOMP. 2

SYNC VASTER=J16 NI CK SYNC DATE=01/10/ 2013
TLE

PCH PCl e/ DM Constaints
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SATA SATA XDP
SATA- speci fic Phys' cal Rules — El ectrical Contraint Set Physi cal Spaci ng El ectrical Contraint Set Physi cal Spaci ng
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NEO(;G(#:’» SATA Port 0 (HDD) CPU XOP
SATA _50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD (10 TA_R2D TA_PHY_90 T SATA HDD R2D P a3 D DP_BPM | DP_PHY e XDP_BPM L<7..2> 6 18
N _ _ _ _ OHM DI FE -85 OHM DI FE (1Y TA_R2D TA_PHY_90 T SATA HDD R2D N ES) [laciin DP_CPU_CEG DP_PHY (vl CPU CFG17. . 4> 6 18 72
SATA_85D 85_OHM DI FF  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHMW_ =85_OHW_ o= r pie a0 5 SATA HOD R2D C P e — . . o CPU CFG=3> .
SATA_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 e TA_PHY_90 W SATA HDD R2D C N 11 33 m DP_CPU_CEG DP_PHY 0P CPU CFG<2..0> s 18
(20 TA_ PR TA_PHY_90 T, SATA HDD D2R P 11 33 [ DP_PHY K ITAG XDP_CPU TCK. 6 18
[ TA_ PR TA_PHY_90 T, SATA HDD D2R N 11 33 T DP_PHY P XDP_CPU TMS 6 18 D
SATA HDD D2R C P DP_PHY 0P XDP_CPU TDI
. TA_PHY_90 T, 33 D 618
Physi cal Net Type to Rule Map l:% a oity 00 N SATA DD 2R C N - — o pios o 06 CPU DO -
NET_PHYS| CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET
SATA_PHY * SATA 85D cri xop
— — EE) 0p_phy CK_ITAG XDP_PCH TCK. 1 1s
COVP_SATA_PHY * SATA_50S ) . PCH SATA Port 1 (SSD) D 0P _priy - XDP_PCH TVG s
—— - e SATA M n Spacing Rules (nmils) (Maho Bay PDG, Intel Doc# 473718) . . = oo A Py . SSD ROD P<0. . 1> . D oo piy . XOP_PCH TDi o
SATA 90 SATA_90 Section Inp Desi gn I'so Desi gn Comrent s [ T D_R2D TA_PHY T, SSD R2D N<O. . 1> 11 33 [0 DP_PHY ') XDP_PCH TDO 11 18
15.2.1 90 95 20 23.62 SATA Gen2, SATA Gen3 o TA_SSD_R2D TA_PHY T SSD R2D C P<0.. 1> 33
SSD R2D C N<O.. 1>
. . . . . . . . . m \T D_R2D TA_PHY T 33
SATA- speci fic Spacing Definitions — SATA Conpensation Rules (mls) T TA_SSD_[2R TA_PHY T SSD D2R P<0..1> 11 a3
i SSD D2R N<O..1>
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ Tabl e | m Desi an I'so Desi an Comment s m T D 2R \TA_PHY T 11 33
B =6: ? - 1 15.7 TA 2 TA PO
SATA_| SO 6: 1_SPACI NG _ 15-3 50 50 5 5.75 SA Gen2, SA Gen3 SATA Conpensat i on f—
COWP_SATA | SO * =4: 1_SPACI NG ? ™ COMP_SATA_PHY COVP_SAT, PCH SATA RCOWVP 11
Constraints
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
SATA * * SATA_ISO
COVP_SATA * * COWP_SATA_| SO
FDI - speci fic Physical Rules C
PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
FDI _50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
COWP_FDI * Y 0.25 MM 0.25 MM 3 MW =STANDARD =STANDARD EDI
Physical Net Type to Rule Map — Electrical Contraint Set Physi cal Spaci ng
NET_PHYS| CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET FDI
FDI _SE_PHY * FDI_50S o EDI_SE_PHY EDL EDI_CSYNC s
COVP_FDI _PHY : COWP_FDI [T EDL_SE_PHY ED) S 5 12
FDI - ifi in finition . . FDI Conpensati on ey
specific Spacing Definitions ___ FDI Mn Spacing Rules (nils) (Maho Bay PDG Intel Doc# 473718) ~ e o oo | e i PO FDI ROOWP .
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ Tabl e | np Desi an I'so Desi an Corment s
FDI _I SO * =3: 1_SPACI NG ? 6-1/6-2 85 85 12 11.81 FDI nain length
COVP_FDI _I * =4: 1_SPA( 2 . .
-FDI_1 SO —SPACI NG FDI Conpensation Rules (mls)
f Tabl e Trace Design I'so Desi gn Coment s
nstrain
Constraints ______ 6-4 10 11.81 - 15. 75 Using PCl e guidelines
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE SET
FDI * * FDI_ISO
covP_FDI * * COVP_FDI _1 SO
XDP- speci fic Physical Rules
PHYSI CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
XDP_55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_0OHM_SE =STANDARD =STANDARD
Physi cal Net Type to Rule Map
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI m7R¢E75Ef
XDP_PHY * XDP_55S
_—
- ifi in finition . .
XDP- speci fic Spacing De tions Deskt op Debug Design Guide (Intel Doc# 430883)
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ Section | np Desi an I'so Desi an Cormment s
XDP_I SO * =2: 1_SPACI NG ? 1.5 45-65 55 - 15. 75 Isolation is for JTAG cl ocks.
=== Al signal f aul E.
CLK_JTAG | SO * =4:1_SPACI NG 2 signals default are 50 Ohm S
Constraints
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
XDP * * XDP_ISO
CLK_JTAG * * CLK_JTAG | SO SYNC VASTER=J16 N CK
T - t
P g em e
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PCH

PCH-speci fic Physical Rules
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 NEO(’G&:"
PCH_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
CLK_PCH_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD

PCH- specific

Spaci ng Definitions

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’
CLK_PCH * =4: 1_SPACI NG 2
COWP_PCH * =2: 1_SPACI NG 2
PCl
PCl - speci fi ¢ Physical Rules
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
CLK_PCl _55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD

PCl - specific

Spaci ng Definitions

PCl
El ectrical Contraint Set Physi cal Spaci ng
PCl O ock
= QK PCl_55 QK PCl PCH CLK33M PCI I N
(xS QK PCl_55 QK PCl PCH CLK33M PCl QUT
LPC
El ectrical Contraint Set Physi cal Spaci ng
LPC
= LPC 55! LPC LPC AD<3..0>
[nciioS LPC 55! LPC LPC AD R<3..0>
= LPC 55! LPC LPC FRAME L
= LPC_55; LPC LPC FRAME R L
LPC d ocks
[ e QK 1PC 55 QK 1PC LPC CLK33M LPCPLUS
[mezce QK 1PC 55 QK 1PC LPC CLK33M LPCPLUS R
[ ez QK 1PC 55 QK 1PC LPC CLK33M SMC
QK 1PC 55 QK 1PC LPC CLK33M SMC R
PCH Cl ocks
El ectrical Contraint Set Physi cal Spaci ng
PCH Ref erence O ock
[0 K _PCH 55 QK PCH SYSCLK CLK25M SB
I K_PCH 55 QK PCH SYSCLK CLK25M SB R
PCH RTC 32K
= ClK_XTAL XTAL PCH CLK32K RTCX1
[mezz: CIK_XTAl XTAL PCH CLK32K RTCX2
= CIK_XTAl XTAL PCH CLK32K RTCX2 R
SMC 32K
[ mezze K _PCH 55 QK PCH PM CLK32K SUSCLK R
o Cl K_PCH_55: CLK_PCH SMC CLK32K
25 Mz Reference C ocks
El ectrical Contraint Set Physi cal Spaci ng
25M Reference Crystal
[meric CIK_XTAl XTAL SYSCLK CLK25M X1
[ mezzo CIK_XTAl XTAL SYSCLK CLK25M X2
[eEn CIK_XTAl XTAL SYSCLK CLK25M X2 R
25M Ref erence Cl ocks
[ etz CIK_PCH 55 QK PCH SYSCLK CLK25M ENET
[meiio K _PCH 55 QK PCH SYSCLK CLK25M ENET R
[z I K_PCH 55 QK PCH SYSCLK CLK25M TBT
= ClK_PCH 55 ClLK_PCH SYSCLK_CLK25M TBT R

SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING |  WEI GHT
CLK_PCI * =2: 1_SPACI NG 2
LPC- speci fic Physical Rules
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
LPC_55S * =55_OHM SE|  =55_OHM SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD
CLK_LPC 55S * =55_OHM SE|  =55_OHM SE =55_0HM SE =55_0HM SE =STANDARD =STANDARD
LPC-speci fic Spacing Definitions
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING |  WEI GHT
LPC * =1.5:1_SPACI NG 2
CLK_LPC * =2: 1_SPACI NG ?
HDA- speci fi c Physical Rules
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
HDA_55S * =55_OHM SE|  =55_OHM SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD
HDA- speci fi ¢ Spacing Definitions
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING |  WEI GHT
HDA * =2x_DI ELECTRI C 2
Crystal
Crystal -specific Physical Rules
PHYSI CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

CLK_XTAL

* -

100_OHM DI HF =100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

Crystal - speci

fic Spacin

g Definitions

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff ’
XTAL * =4X_DI ELECTRI C 2
SPI - speci fic Physical Rules
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SPI _50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SPI _55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
SPI - speci fic Spacing Definitions
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff »
SPI * =2: 1_SPACI NG 2

11

11

19

19

a4

aa

HDA
El ectrical Contraint Set Physi cal Spaci ng
HDA
= HDA_55: HDA HDA BIT CLK
= HDA_55: HDA HDA BIT CLK R
= HDA_55: HDA HDA_RST L
[ HDA_55: HDA HDA RST R L
= HDA_55! HDA HDA SDOUT
= HDA_55! HDA HDA SDOQUT R
= HDA_55: HDA HDA SYNC
= HDA_55: HDA HDA SYNC R
(3 HDA_55: HDA HDA _SDI NO
[l HDA_55: HDA AUD SDI_R
SPDI F
D> HDA AUD SPDI F CHI P
0 oA AUD_SPDI F_OUT
SPI  Boot rom
El ectrical Contraint Set Physi cal Spaci ng
SPI ROM
= Pl _50. Pl SPI_CLK R
= Pl _50. Pl SPI_CLK
= Pl _50. Pl SPI_ALT CLK
Pl _50. Pl SPI_SMC CLK
= Pl _50. Pl SPI_M.B CLK
= Pl _50. Pl SPI_CS0 R
= Pl _50. Pl SPI_CSO L
= Pl _50. Pl SPI_ALT CS L
= Pl _50. Pl SPI_SMC CS L
= PL_50: Pl SPIL_MB CS L
= Pl _50: Pl SPI_MOSI _R
= Pl _50. Pl SPI_MOSI
= Pl _50. Pl SPI_ALT MOSI
Pl _50. Pl SPI_SMC MOSI
/> Pl _50. Pl SPI_M.B MOS|
= Pl _50. Pl SPI_M SO
[0 PlL_50: Bl SPI_ALT M SO
/> Pl _50. Pl SPI_SMC M SO
> Pl _50. Pl SPI_M.B M SO
= Pl _50. Pl SPI ROM USE M.B

SYNC VASTER=J16 _M.B

SYNC DATE=12/03/ 201

TTILE

PCH and BR Constraints
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4

USB
USB- speci fi ¢ Physical Rules
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 NEO(’G&:"
USB_85D * 85_OHM DI FF  =85_OHM DI FF =85_0OHM DI FF =85_0OHM DI FF =85_OHM DI FF =85_OHM DI FF
USB_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
Physi cal Net Type to Rule Map
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CALjeu;E?sEf
USB2_PHY * UsB 90D
USB3_PHY * USB_85D
USB- speci fic Spacing Definitions USB M n Spacing Rules (mils) (Maho Bay PDG Intel
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff Secti on | np Desi gn I'so Desi gn Cormment s
USB2_I SO * =3: 1_SPACI NG 2 12.2.1 90 90 12 11. 81 USB 2.0
USB2_I SO TOP, BOTTOM|  =3: 1_SPACI NG 2 13.3.1 85 85 20 21.65 USB 3.0
USB3_I SO * =5.5: 1_SPACI NG 2
USB3_I SO TOP, BOTTOM | =5.5: 1_SPACI NG 2

Constraints

Doc# 473718)

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
UsB2 * * USB2_I SO
USB3 * * USB3_1SO
Caesar |V (Ethernet/SD)
Cl V-speci fic Physical Rules
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’@;:"
ENET_50S * =50_OHM SE|  =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
ENET_100D * =100_OHM DI fF =100_OHM DI FF | =100_CHM DI FF | =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF |
SD_50S * =50_OHM SE|  =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
Physi cal Net Type to Rule Map
NET_PHYSI CAL_TYPE | AREA TYPE |PHYSI CAL_RULE SET
ENET_COWP_PHY * ENET_50S
ENET_DI FF_PHY * ENET_100D
SD_PHY * SD_50S
ClV_sPI * SPI _55S
Cl V-specific Spacing Definitions Constraints
Et her net Et her net
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’ NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.r
ENET_DI FF_I SO * =6: 1_SPACI NG 2 ENET_DI FF * * ENET_DI FF_| SO
ENET_DI FF2DI FF * =3: 1_SPACI NG 2 ENET_DI FF ENET_DI FF * ENET_DI FF2DI FF
ENET_TRANS_| SO * 1.27 WM 2 ENET_TRANS * * ENET_TRANS_| SO
COWP_ENET_I SO * =4: 1_SPACI NG 2 COMP_ENET * * COVP_ENET_I SO
ENET_TRANS ENET_TRANS * ENET_DI FF2DI FF
SD SD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’ NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.r
SD_I SO * =3: 1_SPACI NG 2 sb * * sDiIso

Canera Processor’s SM A Interface Physical

Canera Processor-to-Canera Sensor

Rul es

I/F (SMA' MPI)

2 kV isolation

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

SM A_100D * =100_OHM DI fF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET
SM A_DI FF_PHY * SM A 100D

Canera Processor’s SM A Interface Spacing Definitions

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T o NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULE73E.T
SM A_DI FF_I SO * =6: 1_SPACI NG 2 SM A_DI FF * * SM A_DI FF_I SO
SM A_DI FF2DI FF * =3: 1_SPACI NG 2 SM A_DI FF SM A_DI FF * SM A_DI FF2DI FF

USB 3.0 and USB 2.0 Tri xi es Mixing
El ectrical Contraint Set Physi cal Spaci ng
External Port A (J4600)
[er ¥ USR3_RX_CONN USB3_PHY USR3 USB3 EXTA RX P
USR3_RX_CONN USB3_PHY USR3 USB3 EXTA RX N
USR3_PHY USR3. USB3_EXTA RX F P
USB3_PHY USR3 USB3 EXTA RX F N
USR3_TX_CONN USB3_PHY USR3 USB3 EXTA TX P
USR3_TX_CONN USB3_PHY USR3 USB3 EXTA TX N
USB3_PHY USR3 USB3 EXTA TX F P
USB3_PHY USR3 USB3 EXTA TX F N
USB3_PHY USR3 USB3 EXTA TX C P
USB3_PHY USR3 USB3 EXTA TX C N
USB2_MUXED MO1Q CONN USB2 _PHY USR2 USB EXTA 0 P
USB2_MUXED MI1Q CONN USB2 _PHY USR2 USB EXTA 0 N
USR2_PHY USR2 USB2_EXTA MUXED P
USB2_PHY USR2 USB2 EXTA MUXED N
USB2_PHY USR2 UsSB2 EXTA P
USB2_PHY USR2 USB2 EXTA N
External Port B (J4610)
rH USR3_RX_CONN USB3_PHY USR3 USB3 EXTB RX P
[re USR3_RX_CONN USB3_PHY USR3 USB3 EXTB RX N
¥ USB3_PHY USB3 USB3 EXTB RX F P
= USB3_PHY USR3 USB3 EXTB RX F N
[x8 USR3_TX_CONN USB3_PHY USR3 USB3 EXTB TX P
> USR3_TX_CONN USB3_PHY USR3 USB3 EXTB TX N
USR3_PHY USR3. USB3_EXTB TX F P
= USB3_PHY USR3 USB3 EXTB TX F N
(s USB3_PHY USR3 USB3 EXTB TX C P
USB3_PHY USR3 USB3 EXTB TX C N
USB2_CONN USB2_PHY USR2 USB EXTB 8 P
(s USB2_CONN USB2_PHY USR2 USB EXTB 8 N
= USB2_PHY USR2 UsB2 EXTB P
> USB2_PHY USR2 UsSB2 EXTB N
External Port C (J4700)
> USR3_RX_CONN USB3_PHY USR3 USB3 EXTC RX P
USR3_RX_CONN USB3_PHY USR3 USB3 EXTC RX N
(s USB3_PHY USR3 USB3 EXTC RX F P
USB3_PHY USR3 USB3 EXTC RX F N
S USB3_TX_CONN USB3 PHY USR3 USB3_EXTC TX P
= USR3_TX_CONN USB3_PHY USR3 USB3 EXTC TX N
= USB3_PHY USR3 USB3 EXTC TX F P
(R USB3_PHY USR3 USB3_EXTC TX F N
= USB3_PHY USR3 USB3 EXTC TX C P
= USB3_PHY USR3 USB3 EXTC TX C N
USB2_CONN USB2_PHY USR2 USB EXTC 1 P
USB2_CONN USB2_PHY USR2 USB EXTC 1 N
= USB2_PHY USR2 UsB2 EXTC P
USB2_PHY USR2 USB2 EXTC N
External Port D (J4710)
USB3_RX_CONN USB3_PHY USB3 USB3_EXTD RX P
(oY USR3_RX_CONN USB3_PHY USR3 USB3 EXTD RX N
= USB3_PHY USR3 USB3 EXTD RX F P
USB3_PHY USR3 USB3 EXTD RX F N
[0S USR3_TX_CONN USB3_PHY USR3 USB3 EXTD TX P
= USR3_TX_CONN USB3_PHY USR3 USB3 EXTD TX N
USB3_PHY USR3 USB3 EXTD TX F P
USB3_PHY USR3 USB3 EXTD TX F N
= USB3_PHY USR3 USB3 EXTD TX C P
USR3_PHY USR3. USB3_EXTD TX C N
USBE2_CONN USB2_PHY USR2 USB EXTD 9_P
= USB2_CONN USB2_PHY USR2 USB EXTD 9 N
= USB2_PHY USR2 UsB2 EXTD P
= USB2_PHY USR2 USB2 EXTD N
Canera (J3510)
[erzY USB2_COMN | NT USB2_PHY USR2 USB CAMERA P
> USB2_CONN_| NT USB2_PHY USR2 USB_CANMERA N
PCH USB Conpensation
PCH_55! COVP_PCH PCH USB RBI AS

=

RVH Love
El ectrical Contraint Set Physi cal Spaci ng
m USB2_MIXED BT USR2_PHY USB2 USB BT P 13 32
USB2_MIXED BT USB2_PHY. USB2 USB_BT_N 13 32
{058 USB2_MIXED BT USB2_PHY. USB2 USB BT MJX P 32
c» USB2_MIXED BT USB2_PHY. USB2 USB BT MUX N 32
Et tu Brute?
El ectrical Contraint Set Physi cal Spaci ng
Et her net
(232 ENET_NDI ENET_DI EE_PHY. ENET_DI EE ENETCONN MDI_P<3. . 0> 35 36
ENET_NDI ENET_Di EE_PHY ENET_DI FE ENETCONN MDI_N<3. . 0> 35 36
[ ENET_DI EE_PHY ENET_TRANS ENETCONN MDI T P<3..0> 36
=D ENET_DI EE_PHY ENET_TRANS ENETCONN MDI T N<3..0> 36
[53 ENET_TRANS ENETCONN_MCTO 36
(a8 ENET_TRANS ENETCONN_MCT1 36
[n08 ENET_TRANS ENETCONN _MCT2 36
ENET_TRAN: ENETCOWN_MCT3 .
= ENET_TRANS ENETCONN _MCT BS 36
e ENET_COVP_PHY COVP_ENET ENET _RDAC 35
SD
(33 D_DAT, D_PHY D ENET_CR DATA<7..0> 35
= D_PHY D SDCONN_DATA<7. . 0> 35 37
= D_CMVD D_PHY D ENET SD CMD 35
D_PHY D SDCONN_CMVD 35 37
D> D_PHY D SDCONN_CMD R
= DK D_PHY D ENET _SD CLK 35
= D_PHY D SDCONN_CLK 35 37
B D_PHY D SDCONN_CLK R a7
D_PHY D ENET_MEDI A _SENSE 11 35
D_PHY D ENET_SD DETECT L 35 37
avVv spPl
(o] Pl Pl ENET SCLK 35
= a Pl Pl ENET_M SO a5
a Pl Pl ENET _MOSI 35
oz v spl - ENET CS L 3s
Canera Processor-Canera Sensor |/F
El ectrical Contraint Set Physi cal Spaci ng
[0S M A_DP M A_DI EE_PHY M A_DI EE SM A DATA P 8
> M A_DP M A_DI EE_PHY M A_DI EE SM A DATA N ag
(=0 M A_DP M A DI EE_PHY M A DI EE SMA CLK P 38
(a8 M A_DP M A_DI EE_PHY M A_DIEE SMA CLK N 38
[ o Pl _50. Pl CAM SE_CLK 38 rem—
D PlL_50. Pl CAM SF _CLK R 38
(a8 Pl _50: Pl CAM SF_DI N ag
PL_50: PL CAM SF_DIN R 38
(1358 Pl _50: Pl CAM SF_CS L ag
CD Pl _50: Pl CAM SF_WP L 38
> Pl _50. Pl CAM SF_DOU 38
D Pl_50: Pl CAM SF_DOUT R 38
D B PHY B | 2C_CAMSENSOR SDA ag
D VE_PHY B | 2C CAMBENSOR SCL 38

SYNC MASTER=J16 M.B

SYNC DATE=12/03/ 201
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SMBus

SMBus-speci fic Physical Rules

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SMB_55S * =55_OHM SE|  =55_OHM SE =55_0OHM_SE =55_OHM_SE =STANDARD =STANDARD

Physi cal Net Type to Rule Map

NET_PHYS| CAL_TYPE

AREA_TYPE

PHYSI CAL_RULE_SET

SMVB_PHY

*

SMB_55S

SMBus- speci fi c Spacing Definitions

Constraints

Current/ Vol tage Sense

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff ’ NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T
SMB_I SO * =2x_DI ELECTRI C 2 sMvB * * SMB_I SO
Sensor
Sensor -speci fic Physical Rules
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
1: 1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 MW 0.085 WM
Physi cal Net Type to Rule Map
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI OALJRLL’EﬁSI‘:_'r‘
SNS_DI FF_PHY * 1:1_DI FFPAIR
Sensor - speci fic Spacing Definitions Constraints
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff » NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T
SENSE_I SO * =1.5: 1_SPACI NG 2 SENSE * * SENSE_I SO
SENSE PONER * PWR_P2MM
SENSE G\D * G\ND_P2MWM
SMC Generic Control Line Spacing Definitions Constraints
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T
SMC_I SO * =1: 1_SPACI NG 2 SMC_CTRL * * SMC_1SO

SMC Generic Control Line Physical Rules

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SMC_50S * =50_OHM SE| =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD

Physical Net Type to Rule Map

NET_PHYS| CAL_TYPE

AREA_TYPE

PHYSI CAL_RULE_SET

SMC_GEN

*

SMC_50S

El ectrical Contraint Set Physi cal Spaci ng

Conmon

o ENSE GN\D_SMC AVSS

12V S5 (System Total)

0o INS_CURRENT NS_Di EE_PHY ENSE SNS P12V&EH P
[ NS_CURRENT NS_DI FE_PHY ENSE SNS P12VG3H N
(S ENSE I SNS P12VG3H R
(S ENSE | SNS P12VG3H
S ENSE VSNS P12VG3H

HDD

[0S INS_CURRENT NS_Di EE_PHY ENSE SNS HDD P

[rn'S INS_CURRENT NS_Di EE_PHY ENSE SNS HDD N

(nS ENSE | SNS HDDSO R
= ENSE | SNS_HDDSO0

D ENSE VSNS HDDSO

SSD

('S INS_CURRENT NS_Di EE_PHY ENSE SNS SSD P

=D INS_CURRENT NS_Di EE_PHY ENSE SNS SSD N

(S ENSE I SNS SSDSO0 R
(S ENSE | SNS_SSDS0

= ENSE VSNS_P3V3S5

VDDQ S3 ( DDR)

(xnS INS_CURRENT NS_Di EE_PHY ENSE SNS VDDQS3 DDR P
(x2S INS_CURRENT NS_Di EE_PHY ENSE SNS _VDDQS3 DDR N
s ENSE | SNS VDDQS3 DDR R
[kze'S ENSE | SNS VDDQS3 DDR
[ ENSE VSNS VDDQS3 DDR
CPU Core

0 INS_CURRENT NS_Di EE_PHY ENSE. REG CPUVCC | MON R
0 INS_CURRENT NS_Di EE_PHY ENSE I SNS CPUWCC FB R
[eze'S ENSE | SNS CPUVCC FB
m ENSE | SNS_CPUvVCC

I ENSE. VSNS CPUvVCC
PP1V05_S0_PCH

o ENSE VSNS P1V0O5S0 PCH
PP1V5_S0

[EsS INS_CURRENT NS_Di EE_PHY ENSE SNS PVDDQSO P
[imseY INS_CURRENT NS_Di EE_PHY ENSE SNS PVDDQSO N

T ENSE | SNS PVDDQSO R
m ENSE | SNS_PVDDQSO

TIT ENSE VSNS PVDDQSO

Ai rport

> NS_CURRENT NS DI FE_PHY ENSE SNS_P3V3S4_AP_P
[Ece INS_CURRENT NS_Di EE_PHY ENSE SNS P3V3S4 AP N
[5esS ENSE I SNS P3V3S4 AP R
ENSE | SNS_P3Vv3S4_ AP

a4 a5 a8 a9

a8

a8

a8

as a8

a8

as

a8

as a8

a9

a9

a9

as a9

a9

a9

a9

a8

a8

a8

as a8

as a8

a9

a9

a9

as a9

a8

a8

a8

SMC
El ectrical Contraint Set Physi cal Spaci ng
sMC
[ CIK_XTAl XTAL SMC XTAL
[ CIK_XTAl XTAL SMC EXTAL
D> MC_GEN NC_CTRL SMC LRESET L
(520 MC_GEN MC_CTRI SMC RUNTI ME SCI L
= MC_GEN MC_CTRI SMC WAKE SCI L
[ MC_GEN MC_CTRI SMC FAN 0 CTL
[z MC_GEN MC_CTRI SMC FAN 0 TACH
SMBus
El ectrical Contraint Set Physi cal Spaci ng
sMC
o ME_PHY MNE SMBUS SMC 0 SO SCL
[ ME_PHY ME SMBUS SMC 0 SO SDA
D MNB_PHY MR SMBUS SMC 1 SO SCL
= MNB_PHY MR SMBUS SMC 1 SO SDA
= MNB_PHY MR SMBUS SMC 2 S4 SCL
= MNB_PHY MR SMBUS SMC 2 S4 SDA
- ME_PHY MNE SMBUS SMC 3 SCL
(Y NB_PHY M. SMBUS SMC 3 SDA
(55 ME_PHY ME SMBUS SMC 5 G3H SCL
[z NB_PHY M. SMBUS SMC 5 G3H SDA
PCH
[(esw IBT_12C 55 IBT_12C SMBUS PCH CLK
> TBT_1 2C_55! IBT_12C SMBUS_PCH _DATA
= VB_PHY B SM._PCH 0_CLK
x9S MNB_PHY MR SM._PCH O DATA
Di spl ay TCon
(108 MNB_PHY MR SMB DP TCON SCL
= MNB_PHY MR SMB _DP TCON SDA
Tenper ature Sense
El ectrical Contraint Set Physi cal Spaci ng
EMC1414-1 (Production)
D> NS_TENP NS_Di EE_PHY ENSE SNS T1 1 P
(a0 NS_TENP NS_Di EE_PHY ENSE SNS T1 1 N
> NS_TENP NS_Di EE_PHY ENSE SNS T1 3 P
= NS_TENP NS_Di EE_PHY ENSE SNS T1 3 N
= NS_TENP NS_DI EE_PHY ENSE SNS_ACDC P
[ NS_TENP NS_Di EE_PHY ENSE SNS ACDC N
(e NS_Di EE_PHY ENSE SNS T1 2 P
(x2S NS_Di EE_PHY ENSE SNS T1 2 N
TMP423 ( Devel opnent)
D> NS_TENP NS_Di EE_PHY ENSE SNS T2 1 P
= NS_TENP NS_Di EE_PHY ENSE SNS T2 1 N
= NS_TENP NS_Di EE_PHY ENSE SNS T2 2 P
[cn NS_TENP NS_Di EE_PHY ENSE SNS T2 2 N
[mew NS_TENP NS_Di EE_PHY ENSE SNS T2 3 P
[nen NS_TENP NS_Di EE_PHY ENSE SNS T2 3 N
HDD Qut - of - Band
= FNSE HDD OOB1 D2R L
=z ENSE HDD OOB1 D2R F L
[ ENSE HDD OOB1 D2R R L
o> ENSE SMC OOB1 D2R L
[ ENSE SMC OOB1 R2D L
o ENSE SMC OOB1 R2D R L
SSD Qut - of - Band
s, ENSE SMC _O0B2 R2D L
e, ENSE SMC_O0B2 D2R L
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4

PCH GPU TBT 1. 05V SO

DC- DC
Power - speci fic Physical Rules
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’GA#"
GND_P3MM * Y 0.300 MM 0.150 MM 12.7 WM =STANDARD =STANDARD
GND_P5MM * Y 0.500 MM 0.150 MM 12.7 WM =STANDARD =STANDARD
POWER_50S * =50_OHM _SE =50_OHM _SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
PONER_P3MM * Y 0.300 MM 0.150 MM 12.7 MM =STANDARD =STANDARD
PONER_P6MV * Y 0.600 MM 0.150 MM 12.7 MM =STANDARD =STANDARD
Physi cal Net Type to Rule Map
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI O‘-\L7RLL>E7$ET4 NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI O‘-\L7RLL>E7$I‘:_'T4
G\D * GND_P5MM VR_DI DT_PHY * POVWER_P6MM
G\D BGA GND_P3MM VR_DI DT_PHY BGA STANDARD
PONER * POAER_P6MM
PONER BGA POAER_P3MM
VR_CTL_PHY * POWER_P3MM
VR_CTL_PHY BGA STANDARD
VR_VI D_PHY * POVER_50S
Power - speci fic Spacing Definitions Constraints
Power and Cormmon Power and Cormmon
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff o NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T
PONER_| SO * =STANDARD 2 PONER * * POVER_| SO
G\D_I SO * =STANDARD 2 G\D * * G\D ISO

DC- DC Baddi es

DC- DC Baddi es

I GHT NET_SPACI NG_TYPE1 | NET_SPACI NG _TYPE2

SPACI NG RULE_SET

Electrical Contraint Set Physi cal Spaci ng Vol t age DI DT NO_TEST
I nput Bus
[ PONER PONER 5 REG VCC U7400
[ PONER PONER 5 REG PVCC U7400
Local Ground
(xS G\ND G\ND Q AGND P1V05S0
1. 05V SO
[ VR DI DT_PHY. R_SW TCH 1 TIRUE REG PHASE P1V05S0
[ VR DI DT_PHY. R_SW TCH 1 TIRUE REG PHASE P1V05S0 L
[ VR DI DT_PHY. R_SW TCH 1 TRUE REG BOOT P1V05S0
[ VR DI DT_PHY. R_SW TCH 1 TRUE TIRUE REG BOOT P1V05S0_RC
(xS VR DI DT_PHY. R_SW TCH 1 TRUE REG UGATE P1V05S0
[ VR DI DT_PHY. R_SW TCH 1 TRUE REG UGATE P1V05S0 R
[Ern VR_DI DT_PHY. R_SW TCH 1 TRUE REG LGATE P1V05S0
[mra’ VR DI DT_PHY. R_SW TCH 1 TIRUE REG SNUBBER P1V05S0
[msw VR _CTI_PHY R_CTL REG P1V05S0 OCSET
[mzeY VR _CTI_PHY R_CTL REG P1V05S0 VO

ENSE REG P1V05S0 FB
mm ENSE REG P1V05S0 RTN
= VR _CTI_PHY R _CTL REG P1V0O5S0 SREF
= VR_CTI _PHY R_CTI REG P1V05S0_FSEL
CQut put Bus
> PONER PONER 105 PP1V05_ SO
FET Swi tched
= POVER POVER 105 PP1V05 TBTLC
[0 PONER PONER 105 PP1V05 TBTCI O

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG AREA_TYPE
SWNODE_| SO * =8: 1_SPACI NG 1000 VR_SW TCH * * SWNODE_| SO
SWNCDE_SV2SW * =1: 1_SPACI NG 2 VR_SW TCH * BGA BGA_PIMM
SWNCDE_SW2PVR * =2: 1_SPACI NG 2 VR_SW TCH VR_SW TCH * SWNCDE_SW2SW
SWNCDE_SW2GND * =2: 1_SPACI NG 2 VR_SW TCH PONER * SWNCDE_SW2PVR
VR_SW TCH G\D * SWKODE_SW2GND|
DC- DC Contr ol DC- DC Contr ol
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T
VR_CTL_I SO * =3: 1_SPACI NG 2 VR_CTL * *
VR_VI D_I SO * =4X_DI ELECTRI C 2 VR_VI D * *
VDDQ S3 (1.35V)/VTT SO
Physi cal Spaci ng Vol t age D DT NO_TEST
I nput Bus
poER powER 5 REG V5I N_U7300 o

Local G ound

= GND GND Q! AGND VDDQS3

VDDQ S3

[ \RDLDT_PHY R_SW TCH 1 TRUE REG PHASE VDDQS3
(2o VR DI DT_PHY. R_SW TCH 1 TRUE REG PHASE VDDQS3 L
I VR_DI DT_PHY R_SW TCH 1 TRUE. REG BOOT_VDDQS3
[snY VR DI DT_PHY. R_SW TCH 1 TRUE TRUE REG BOOT VDDQS3 RC
IS VR_DI DT_PHY. R_SW TCH 1 TRUE REG UGATE VDDQS3
[ED—\RDLDT_PHY R_SW TCH 1 TRUE REG UGATE VDDOS3 R
[D—\RDLDT_PHY R_SW TCH 1 TRUE REG LGATE VDDQS3
(150 VR DI DT_PHY. R_SW TCH 1 TRUE REG SNUBBER VDDQS3
= VR_CTI _PHY R_CTI REG VDDQS3_ VDDQSNS
= VR _CTI _PHY R_CTI REG VDDOS3_VREF
[ED—\BCIL_pHY R_CII REG VDDQS3 REFI N
[ED—\BCIL_phY R_CII REG VDDOS3 MODE
(50 VR _CTI_PHY R _CTL REG VDDOS3 TRI P
= VR _CTI_PHY R _CTL LDO DDRVTTSO SNS
TeT VR_CTI_PHY R_CTI REG VDDOS3 VTTREF
CQut put Bus

[0 PONER PONER 135 PPVDDQ S3

= PONER_DDR PONER_DDR 0 675 PPDDRVTT_ SO

FET Swi tched

[x:xnY PONER PONER 135 PPVDDQ SO

Sensed

3 PONER PONER 135" PPVDDQ S3 DDR

XY PONER PONER 135 PPVDDO SO_CPU
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CPU VCC Phases

El ectrical Contraint Set Physi cal Spaci ng Vol t age DI DT NO_TEST

I nput Bus

= PONER PONER 1 PP12V SO CPUVCC FLT
[y PONER PONER 5 REG VCC U7000

Local Ground

G\ND G\ND Q AGND CPU

Phase 1

= VR _CTI _PHY R_CTI REG THWN 1

EED VR _CTI_PHY R_CTL REG PWM CPUVCC 1
(% VR _CTI_PHY R _CTL REG PWM CPUVCC 1 R
[0S VR DI DT_PHY. R_SW TCH 1 TRUE REG PHASE CPUWCC 1
= VR_DI DT_PHY. R_SW TCH 1 TRUE REG PHASE_CPUVCC1

VR DI DT_PHY. R_SW TCH 1 TRUE REG BOOT CPUVCC 1
=D VR DI DT_PHY. R_SW TCH 1 TRUE TIRUE REG BOOT CPUVCC 1 RC
= VR DI DT_PHY. R_SW TCH 1 TRUE REG SNUBBER CPUVCC 1
= PONER PONER 1.8 PPCPUVCC SO SENSE 1
[neiz 1 SNS_CPU_CORE NS_DI FE_PHY ENSE. REG | SENVCC 1 P

= 1 SNS_CPU_CORE NS_DI FE_PHY ENSE. REG | SENVCC 1 N

= ENSE. REG | SENVCC 1 NR
Phase 2

[ S VR _CTI _PHY R_CTI REG THWN 2

[ VR _CTI_PHY R_CTL REG PWM CPUVCC 2
(s> VR _CTI_PHY R_CTL REG PWM CPUVCC 2 R
[msrY VR DI DT_PHY. R_SW TCH 1 TRUE REG PHASE CPUWCC 2
= VR DI DT_PHY. R_SW TCH 1 TRUE REG PHASE CPUVCC2
(s VR DI DT_PHY. R_SW TCH 1 TRUE REG BOOT CPUVCC 2
(s VR DI DT_PHY. R_SW TCH 1 TRUE TIRUE REG BOOT CPUVCC 2 RC
(s VR DI DT_PHY. R_SW TCH 1 TRUE REG SNUBBER CPUVCC 2
(s PONER PONER 1.8 PPCPUVCC SO SENSE 2
[ S 1 SNS_CPU_CORE INS_DI FE_PHY ENSE. REG | SENVCC 2 P

T 1 SNS_CPU_CORE NS_DI EE_PHY ENSE REG | SENVCC 2 N

W ENSE. REG | SENVCC 2 NR
Phase 3

[ VR _CTI_PHY R_CTL REG THWN 3

T VR_CTL_PHY R_CII REG PWM _CPUVCC 3
(s VR _CTI_PHY R_CTL REG PWM CPUVCC 3 R
[y VR DI DT_PHY. R_SW TCH 1 TRUE REG PHASE CPUWCC 3
= VR DI DT_PHY. R_SW TCH 1 TRUE REG PHASE CPUVCC3

T VR DI DT_PHY. R_SW TCH 1 TRUE REG BOOT CPWCC 3
[ VR DI DT_PHY. R_SW TCH 1 TRUE TIRUE REG BOOT _CPWCC 3 RC
[ VR _CTI _PHY R_SW TCH 1 TRUE REG SNUBBER CPUVCC 3
PONR PONR 1.8 PPCPUVCC SO_SENSE 3
= 1 SNS_CPU_CORE NS_DI FE_PHY ENSE REG | SENVCC 3 P

[ L SNS_CPU_CORE NS_Di EE_PHY ENSE REG | SENVCC 3 N

ENSE REG | SENVCC 3 NR

61 62

61 62 71

CPU VCC Controller

El ectrical Contraint Set Physi cal Spaci ng Vol t age DI DT NO_TEST
| SL6372
VR _CTI _PHY R _CTL REG CPUVCC DVC
VR _CTI_PHY R_CTL CPUVCC DVC RC
VR _CTI_PHY R_CTL CPUVCC FB RC 2
VR_CTI_PHY R_CII REG _CPUVCC COVP
VR _CTI _PHY R_CTL CPUVCC COWMP_RC
VR _CTI_PHY R _CTL REG CPUVCC FB
VR _CTI_PHY R_CTL CPUVCC FB RC
VR _CTI_PHY R_CTL CPUCC FB R 1
VR _CTI_PHY R_CTL CPUCC FB R 2
VR _CTI_PHY R_CTL CPUVCC PSI COVP_RC
VR _CTI_PHY R _CTL REG CPUVCC PSI COVP
VR_CTI_PHY R_CII REG _CPUVCC HFCOVP
NS_CPU_CORE NS_DI FE_PHY ENSE CPU_VCCSENSE P
NS_CPU_CORE NS_Di EE_PHY ENSE CPU VCCSENSE N
NS_Di EE_PHY ENSE CPU VCCSENSE R P
NS_Di EE_PHY ENSE CPU VCCSENSE R N
NS_Di EE_PHY ENSE 1.8 SNS VCC XW P
NS_Di EE_PHY ENSE Q SNS VCC XW N
ENSE REG CPUVCC VSEN
ENSE REG CPUVCC RGND
ENSE REG CPUVCC VI N
VR _CTI _PHY R_CTL REG CPUVCC | MON
VR _CTI_PHY R_CTL CPUVCC | MON R
VR _CTI_PHY R_CTL REG CPUVCC TM
VR _CTI_PHY R _CTL REG CPUVCC | MX
VR _CTI_PHY R_CTL REG CPUVCC NPSI
VR _CTI_PHY R_CTL REG CPUVCC FDVI D
VR _CTI_PHY R_CTL REG CPUVCC TMX
VR _CTI_PHY R_CTL REG CPUVCC MEMVRSEL
VR _CTI_PHY R_CTL REG CPUWCC RSET
CPU_VIDSCIK VR VI D PHY R \VID CPU VI DSCLK
VR VI D _PHY R \ID CPU VI DSCLK R
CPU_VI DAL ERT | VR VI D PHY R \VID CPU VI DALERT L
VR VI D _PHY R \ID CPU VI DALERT R L
CPU_ VI DSQUT VR VI D _PHY R \ID CPU VI DSOQUT
VR VI D _PHY R \ID CPU VI DSQUT R
CQut put Bus
o0 PONER PONER 1.8 PPCPUVCC SO_CPU
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12v
Physi cal Spaci ng Vol t age DI DT NO_TEST
I nput Bus
[weny POVER POVER 1 PP12V_ACDC
FET Swi tched
> POVER POVER 1 PP12V_S5
> POVER POVER 1 PP12V_SO
Sensed
PONER POWER 1 PP12V_G3H
3. 42V G3H
Physi cal Spaci ng Vol t age DI DT NO_TEST
3.42V G3H
= PONER R_SW TCH 1 TRUE P3V42G3H BOOST
[D>—LoR R_SW TCH 1 TRUE P3V42G3H SW
[ VRCIL_PHY R_CTL P3V42G3H FB
[ VRCIL_PHY R_CTL P3V42G3H SHDN L
CQut put Bus
= POVER POVER 425 PP3V42 G3H
3.3v &3
Physi cal Spaci ng Vol t age DI DT NO_TEST
D>—EQER PONER PP3V3 &
3.3V S5/5V $4
Physi cal Spaci ng Vol t age DI DT NO_TEST
I nput Bus
= PONER PONER 1 REG VI N U7600
= PONER PONER 5 REG VCC1 U7600
= PONER PONER 5 REG VCC2 U7600
3.3V S5
= VR DI DT_PHY. R_SW TCH 1 TIRUE REG PHASE P3V3S5
= VR DI DT_PHY. R_SW TCH 1 TRUE REG BOOT P3V3S5
= VR DI DT_PHY. R_SW TCH 1 TRUE TIRUE REG BOOT P3V3S5 RC
D VR DI DT_PHY. R_SW TCH 1 TRUE REG UGATE P3V3S5
= VR_DI DT_PHY. R_SW TCH 1 TRUE REG LGATE P3V3S5
= VR DI DT_PHY. R_SW TCH 1 TIRUE REG SNUBBER P3V3S5
[T \R-CIL_PHY R _CTL REG P3V3S5 | SEN
[Z>——\R-CIL_PHY R _CTL REG P3V3S5 OCSET
[D—\BCIL_pHY R _CTL REG P3V3S5 FSET
> \R-CIL_PHY R _CTL REG P3V3S5 VOQUT
[Z>—\R-CIL_PHY R _CTL REG P3V3S5 VOUT R
[oD—\R.CIL_pHY R _CTL REG P3V3S5 FB
5V s3
= VR_DI DT_PHY. R_SW TCH 1 IRUE REG PHASE P5VS4
[>—\BDIOT_PHY R_SW TCH 1 TRUE REG BOOT P5VS4
[ \BDIOL_PHY R_SW TCH 1 TRUE TIRUE REG BOOT P5VS4 RC
[C>——\B-DLOT_PHY R_SW TCH 1 TRUE REG UGATE P5VS4
[C>—\BDIOT_PHY R_SW TCH 1 TRUE REG LGATE P5VS4
[C>—\R.DIDL_pHY R_SW TCH 1 TRUE REG SNUBBER P5VS4
>R CIl_phy R _CTL REG P5VS4 | SEN
(s VR _CTI_PHY R _CTL REG P5VS4 OCSET
[C>—\RCIL_PHY R _CTL REG P5VS4 FSET
[CD>—\RCIL_PHY R _CTL REG P5VS4 VOUT
= VR_CTI _PHY R_CTI REG P5VS4_VQUT R
> VR _CTI _PHY R_CTI REG P5VS4 FB
CQut put Bus
(s POVER POVER 5! PP5V_S5
= POVER POVER 5! PPSV_s$4
[ PONER PONER PP3V3 S5
FET Swi tched
= POVER POVER 5! PP5V_SO
= PONER PONER PP3V3 sS4
= POVER PONER PP3V3_S0
= PONER PONER PP3V3 SO _SSD
= POVER POVER PP3V3 ENET
= POVER POVER PP3V3 TBTLC
Sensed
= PONER PONER PPSSD_SO
= PONER PONER PP3V3 S4 AP

HDD SO
Physi cal Spaci ng Vol t age DI DT NO_TEST
FET Swi tched
= POVER POVER 5! PPHDD SO
Sensed
POVER POVER 5! PP5V_SO HDD
1v5 SO
Physi cal Spaci ng Vol t age DI DT NO_TEST
QUTPUT BUS
> POVER POVER 1.5 PP1V5_ SO
VR _CTI_PHY R_CTL REG P1V5S0 SS
[ VRCIL_PHY R_CTL REG P1V5S0 | SET
[ VRCIL_PHY R_CTL REG P1V5S0 ADJ
G ound/ Conmon
Physi cal Spaci ng Vol t age DI DT NO_TEST
Conmon
K] GND G\ND Q GND
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8 7 6 5 4 3 2 1

Thunder bol t TBT IC Net Properties TBT/ DP Net Properties
Thunder bol t - speci fi c Physical Rules : . . ) : . . )
— El ectrical Contraint Set Physi cal Spaci ng El ectrical Contraint Set Physi cal Spaci ng
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M Nl MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [ w3 DP_85D DI SPI AYPORT DP_TBTSNKO M. C P<3..0> 26 71 Port A
TBT_I 2C_55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD D B850 DLSELAYBCRT LP_TBISMO M._C N3, 0= o TRT_A_RoD1 IBTDP_a0n TATDP TBT A R2D C P<1> 26 20
! o . . — - — ~ — — — D DP_TRTSNKQ_M DP_85D DI SPI AYPCRT DP_TBTSNKO _M._P<3..0> 26 o7 A roon CeToe 900 I TBT A R2D C Nel> o
TBT_SPI _55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD [E—De-TEISNKO M DP_85D DI SPI AYPORT. DP TBTSNKO M. N<3..0> 26 5T A romn eToe 900 I BT A R2D C P<0>
26 29
TBTDP_90D * 90_OHM DI FF  =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_CHM DI FF D D850 DLSELAYBCRI LP_TBTSNKO_AUXCH © P o TAT_A_romn TRTRP_20n TRTIP TBT A R2D C N<O> 26 20
- — - - - = - = = DP_85D DI SPLAYPCRT DP_TBTSNKO_AUXCH C N 26 71 eTop 200 N TBT A ROD P<1..0>
[SD>—DP-TETSNKQ_ALKX DP_85D DI SPL AYPCRT DP_TBTSNKO AUXCH P 26 29
DP_TETSNKO_AUX. DP_85D DI SPI AYPCRT DP_TBTSNKO_AUXCH N 26 IEIDE.20D TEIDD ABLA 2D M=l . O 2
CD DP_TBIPA_M 1 DP_85D DI SPI AYPORT DP_TBTPA M. C P<1> 26 29
Thunder bol t - speci fic Spacing Definitions CcD DP_85D Dl SPLAYPCRT. DP_TBTSNK1 M. C P<3..0> 26 71 DP_TRTPA_M 1 DP_85D Dl SPLAYPCRT. DP_TBTPA M. C N<1> 26 29
SPACI NG RULE SET LAYER LI NE-TO LI NE SPACI NG T = DP_85D DI SPI AYPORT DP_TBTSNK1 M. C N<3..0> 26 71 DP_TBIPA_M 3 DP_85D DI SPI AYPORT DP_TBTPA M. C P<3> 26 20
— — [mz20 DP_TBISNKI_M DP_85D DI SPI AYPORT DP_TBTSNK1 M. P<3..0> 26 DP_TBIPA_M 3 DP_85D DI SPI AYPORT DP_TBTPA M. C N<3> 26 29
TBT_I 2C * =2x_DI ELECTRI C > DP_TBTSNKI_M DP_85D DI SPI AYPORT DP TBTSNK1 M. N<3..0> 26 DP_85D DI SPI AYPORT DP_TBTPA M. P<1> 29
TBT SPI . —2x DI ELECTR C > e > DP_85D DI SPLAYPORT DP_TBTSNK1 AUXCH C P 26 71 DP_85D DI SPLAYPORT DP_TBTPA M. N<1> 29
— = — = Dp_8sD Dl SPLAYPCRT DP_TBTSNKL AUXCH C N 6 7 o aso [ DP TBTPA M. P<3> o
TBTDP * =5x_DI ELECTRI C ? = DP_TBTSNKI_AUX DP_85D DI SPLAYPCRT DP_TBTSNK1_AUXCH P 26 DP_85D DI SPLAYPCRT DP_TBTPA M. N<3> 29
TBTDP ToP, BOTTOM ~7x_DI ELECTRI C P > DP_TBTSNKI_AUX DP_85D DI SPI AYPORT DP_TBTSNK1 AUXCH N 26 o AL o aen) o SpLAYPORT DP A LSX_M_P<1> -
DAL DP_85D DI SPLAYPCRT DP A LSX M. N<1> 29
SQURCE: Bill Cornelius's T29 Routing Notes > DP_INTPNL_TBT M _MIX DP_85D DI SPI AYPORT DP_TBTSRC M._P<3..0> a1 TBIDP_90D TBIDP TBT A D2R C P<1..0> 20
(oS DP_INTPNI_TBT M _MIX DP_85D DI SPI AYPORT DP_TBTSRC M. N<3..0> a1 TBIDP_90D IRIDP TBT A D2R C N<1..0> 29
[ et DP_I NTPNL_TBT_M _MIX DP_85D DI SPI AYPORT DP_TBTSRC M. _C P<3..0> a1 IBT_A_D2R1 TBIDP_90D IBIDP TBT A D2R P<1> 26 20
. = DP_INTPNI_TBT M _MIX DP_85D DI SPI AYPORT DP_TBTSRC M. C N<3..0> a1 . IBT_A_[2R1 TRIDP_90D IRIDP TBT A D2R N<1> 26 20
D S pl ay POI’ t [ DP_I NTPNI _TBT_AUX_MIX DP_85D DI SPLAYPORT DP_TBTSRC AUXCH P a1 TRT_A_ 2RO TRIDP_90D IRIDP TBT A D2R P<0> 26 20
DP- speci fic Physi cal Rul es [y DP_I NTPNI_TBT_AUX_MIX DP_85D DI SPLAYPORT DP_TBTSRC AUXCH N a1 TBT_A_[2R0 TRIDP_90D IRIDP TBT A D2R N<O> 26 20
— > DP_85D DI SPLAYPORT DP_TBTSRC AUX C P a1 TBT. \UXCH DP_85D DI SPLAYPORT DP_TBTPA AUXCH C P 26 29
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NIl MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [ 03 DP_85D DI SPI AYPORT DP_TBTSRC AUX C N a1 IBT. \UXCH DP_85D DI SPI AYPORT DP_TBTPA AUXCH C N 26 20
* L _ _ . . o DP_85D DI SPI AYPORT DP_TBTPA AUXCH P 29
DP_85D 85_OHM DI FF =85_OHM DI FF 0. 08MV =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF e L oL AYPORT 0P TBTPA AUXCH N o
. ; S TBT_I 2C 55 IBT_12C | 2C TBTRTR SCL DBAALXCH, DOC B850 DLSBLAYBCRT FP_A_ALXCH DDC_2 »
DP-speci fic Spacing Definitions g e e 2 TRTRTR oA : DB A_ALXCH_ DOC. o gsn 1) SPLAYPCRT DP A AUXCH DDC N N
TRIDP_90D TRIDP TBT A D2R1_AUXDDC P 29
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG nTop 900 — TBT A DoRL ALXDOC N .
DI SPLAYPORT . =3: 1 SPACI NG > e = IBT_SPI_CK IBT_SPl_55: IBT_SPL TBT SPI_CLK 26
— [ IBT_SPl_NOSI IBT_SPl_55: IBT_SPL TBT SPI_MOSI 26
= TBRT_SPL_M SO TRT_SPI_55: IBT_SPI TBT SPI_M SO 26 Port B 1BT B R
Pairs should be within 100 nmils of clock |ength. [l IBT_SPL_CS_ | TRT_SPI_55: IRT_SPL TBT SPI_CS L 26 = TEIB 20 TRILE.200 LEIDR TRT B Rzg g ::i> 26 30
Max | ength of DisplayPort traces: 12 inches ED—IBLARn [EIDR.200 S = 2%
=D IBT_B_R2D0 TBIDP_90D IBTDP TBT B RD C P<0> 26 30
Di spl ayPort intra-pair matching should be 5 ps. Inter-pair matching should be within 150 ps. = IBT_B_R2D0 TBIDP_90D TBIDP TBT B R2D C N<O> 26 30
Di spl ayPort AUX channel intra-pair matching should be 5 ps. No relationship to other signals. = TBIDP_90D TBIDP TIBT B R2D P<1..0> 30
= TBIDP_90D IBIDP TBT B R2D N<1..0> 30
= DP_TBIPB M 1 DP_85D DI SPI AYPORT DP_TBTPB M. C P<1> 26 30
= DP_TBIPB M 1 DP_85D DI SPI AYPORT DP_TBTPB M. C N<1> 26 30
*: Only used on hosts supporting T29 video-in = DP_TRTPR M3 DP_85D DI SPI AYPORT DP TBTPB M. C P<3> 26 30
== DP_TRTPR M3 DP_85D DI SPLAYPCRT DP TBTPB M. C N<3> 26 30
- = DP_85D DI SPLAYPCRT DP TBTPB M. P<1> 30
Di spl ayPort ey o 85D Dl SPLAYRCRT DP TBTPB M. N<1> 0
= DP_85D DI SPLAYPCRT DP_TBTPB M._P<3> 30
Electrical Contraint Set Physi cal Spaci ng = DP_85D DI SPI AYPORT DP TBTPB M. N<3> 30
& aphi cs Source D>— 2Bl DP_85D DI SPI AYPORT DP_ B LSX M._P<1> 30
[ED— DL LNIPN _EG M MK DP_85D DI SPI AYPCRT DP_INT M _P<1..0> P Le-Bl [e-850 DL SBLAYPCRT. DP B LSX M. Nel> i
DP_INTPNI_EG M _MIX DP_85D DI SPLAYPORT DP_INT M. N<1..0> 41 71 = TRIDP 90D, TRIDP TBT B D2R C P<1..0> 30
[nzey DP_I NTPNI _EG AUX_MIX DP_85D DI SPLAYPORT DP_INT_AUX P a1 71 e TRIDP_90D. TBIDP TBT B D2R C N<1..0> 30
DP_I NTPNL_EG AUX_MIX DP_85D DI SPI AYPORT DP_I NT_AUX N a7 = IBT_B_ PRI TEIDP_90D TETDP TBT B D2R P<1> 26 30
DP_85D DI SPI AYPORT DP_INT AUX C P a1 = IBT_B_ PRI TEIDP_90D TETDP TBT B D2R N<1> 26 30
[nzpS DP_85D DI SPLAYPORT DP_INT_AUX C N a1 D> TBT B D2R0. TRIDP 90D TRIDP TBT B D2R P<0> 26 30
D> IBT_B 2RO TBIDP_90D IBTDP TBT B D2R N<O> 26 30
I nternal Panel = IBT_B_AUXCH DP_85D DI SPI AYPORT DP_TBTPB AUXCH C P 26 30
{1003 DP_85D DI SPI AYPORT DP_INTPNL M._C P<3..0> a1 == TIBT_B_AUXCH DP_85D DI SPI AYPORT DP_TBTPB AUXCH C N 26 30
DP_85D DI SPLAYPCRT DP_I NTPNL_M._C N<3.. 0> a1 = DP_85D DI SPLAYPCRT DP_TBTPB AUXCH P 30
> DP_I NTPNI_M _CONN DP_85D DI SPI AYPORT DP_I NTPNL_M._P<3..0> 40 41 D DP_85D DI SPI AYPORT DP_TBTPB AUXCH N 30
(Y DP_INTPNI_M _CONN DP_85D DI SPLAYPCRT DP_I NTPNL_M._N<3..0> a0 41 [T DR-B_AUXCH DC DP_85D DI SPI AYPORT DP B AUXCH DDC P 30
2o DP_I NTPNI_AUX_CONN DP_85D DI SPLAYPORT DP_I NTPNL_AUX P 40 41 [ —B-B-AXCH DIC. DP_85D DI SPI AYPORT DP_B AUXCH DDC N 30
D DP_I NTPNI _AUX_CONN DP_85D DI SPI AYPORT DP_I NTPNL _AUX N 40 41 (e S TRIDP_90D IRIDP TBT B D2R1 _AUXDDC P 30
D TBIDP_90D IBIDP TBT B D2R1_AUXDDC N 30
I nternal DP SPDI F
> oA DP_ | NT_SPDI F_AUDI O 0 52
SYNC _NVASTE 16 _M.B SYNC DATE=12/03/ 201
Toee
TBT/ DP Constraints
BTG NOEET
@ Appl e I nc. 051- 0164
o 12.4.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREIN | S THE
PROPRI ETARY PROPERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 121 OF 123
11 NOT TO REPRODUCE OR CCPY I T
VAL o reseren TR TTETT8E OF 86

8 7 6 5 4 3 2 1




8

5

Backl i ght Controll er
BLC speci fic Physical Rules

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‘@#"
BLC_P6MM * Y 0.600 MM 0.100 MM 3.0 WM =STANDARD =STANDARD
BLC_P3MM * Y 0.300 MM 0.100 MM 3.0 WM =STANDARD =STANDARD

Physi cal Net Type to Rule Map

NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI O‘-\L7RLL>E7$ET4
POVER_BLC * BLC P6MM

POVER BLC RET * BLC_P3MM
BLC_CTL_PHY * BLC_P3MM

BLC speci fic Spacing Definitions Constraints

BLC Hi gh Vol tage Cut put BLC Hi gh Vol tage Cut put

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' o NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.r

BLC_HV_I SO * 0. 45mMm 1000 BLC_HV BLC CTL * BLC CTL_I SO
BLC_HV BLC_HV * BLC CTL_I SO
BLC_HV * * BLC HV_I SO
BLC Baddi es BLC Baddi es
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’ NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.r
PHASE_| SO * =8: 1_SPACI NG 2000 BLC_PHASE * * PHASE | SO
PHASE_SV2SW * =1: 1_SPACI NG 2 BLC_PHASE BLC_PHASE * PHASE_SW2SW
PHASE_SW2PVR * =2: 1_SPACI NG 2 BLC_PHASE PONER * PHASE_SW2PWR
PHASE_SW2GND * =2: 1_SPACI NG 2 BLC_PHASE G\D * PHASE_SW2GND |
BLC Control BLC Control
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’ NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.r
BLC_CTL_I SO * =3: 1_SPACI NG 2 BLC CTL * * BLC CTL_I SO

Is it chel’oh or sel’oh?
Physi cal Spaci ng Vol t age DI DT NO_TEST
I nput Bus
[mexee- POVER POVER 1 PP12V BKLT SNS
> POVER POVER 1 PP12V BKLT FUSED
POVER POVER 1 PP12V SO BKLT FILT
[ e POVER POVER 1 PP12V SO BKLT PWR
= POVER POVER 1 PP12V SO BKLT PWR R
= POVER POVER 5! PP5V SO BKLT R
(i PONER PONER PP3V3 SO BKLT VDDIO R
Local Ground
= BIC CTI_PHY Bl C_PHASE o} PGND BKLT
= BIC CTI_PHY Bl C_PHASE o} DGND BKLT
Y BIC CTI_PHY Bl C_PHASE o} LGND BKLT
Backl i ght
PONR BIC Bl C_PHASE 80 TRUE. BKLT PHASE
BIC CTI_PHY Bl C_PHASE 80! TRUE BKLT GATE
= BIC CTI_PHY Bl C_PHASE 80! TRUE BKLT GATE R
BIC CTI _PHY Bl C_PHASE 80 TRUE. BKLT SNUBBER
= BIC CTI_PHY Bl C_PHASE 1 TRUE BKLT SWR
= BIC CTI _PHY BIC CTI BKLT | SET
= BIC CTI_PHY BIC CTI BKLT FLT
[t BIC CTI _PHY BIC CTI BKLT FLT RC
[ INS_DI FE_PHY ENSE. BKLT SWP
INS_DI FE_PHY ENSE. BKLT SW N
Pt ENSE BKLT FB
[n:con BIC HV & BKLT FB XW
= BIC HV 6 BKLT FB R
[ PONFR BIC RET | BIC CII BKLT | SEN1
[ 1o PONFR BIC RET | BIC CII BKLT | SEN2
[ PONR BIC RET | BIC CII BKLT | SEN3
a PONR BIC RET | BIC CII BKLT | SEN4
= POWER BIC RET | BIC CTI BKLT | SENS
77 PONER BIC RET | RIC CTI BKLT | SEN6
[ vz POAER BIC RET | BIC HV BKLT | SEN1 R
PONR BIC RET| BIC HY BKLT | SEN2 R
[mcse PONR BIC RET| BIC HY BKLT | SEN3 R
= POANER BIC RET | BIC HV BKLT | SENd R
= POAER BIC RET | BIC HV BKLT | SEN5S R
= PONR BIC RET| BIC HY BKLT | SEN6 R
™ POAER BIC RET | BIC HV LED RETURN 1
PONR BIC RET| BIC HY LED RETURN 2
= POANER BIC RET | BIC HV LED RETURN 3
POAER BIC RET | BIC HV LED RETURN 4
BICRET| BICHV LED RETURN 5
BICRET| BICHY LED RETURN 6
[ imacs PONER BIC BIC HV 15 BKLT BOOST
[ PONER BIC BIC HV 6 BKLT BOOST 1
[ PONR BIC BIC HV & BKLT BOOST 2
Cell o M scel | aneous
El ectrical Contraint Set Physi cal Spaci ng
SPI
[ \NB_PHY B BKLT SCL
= \NB_PHY N BKLT SDA
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