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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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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 COVMVON, 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 AT MR | NOVBER [ B CPTION | REF DES | COWENTS:
J16_DEVEL XDP_CONN, LPCPLUS, DDRVREF_DAC, DEVEL _SENSCRS, DEVEL_AUDI O o 37750147 | 37750426 ALL UsB2 di odes
DEVEL_SENSCRS AP_I SNS: Y, HDD_| VSNS: Y, TEMPSNSDEV o 37750155 4 37750104 ALL USB3 di odes
J16_PRODUCTI ON AP_I SNS: N, HDD_I VSNS: N o 37750124 |"377S0057 ALL TVS
37690975 | 37651081 ALL P/ NCh dual FET
15750084 15750058 ALL Enet magnetics C
CPUs 15580578 | 15550367 ALL 1200HM EM BEAD
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) [ CRI Tl CAL BOM OPTI ON g S0368 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
107S0251 | 10750249 ALL Sense resi stor R5400, R5520, R5530
10250880 | 10250879 ALL Sense resi stor R5430
19750481 | 19750480 ALL 25MHz Xt al
13850860 | 13850775 ALL Singl e-source 1uF 402 ]
ASI C Parts 13850859 | 13850788 ALL Singl e-source 10uF
13850706 | 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 Tl 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 | ic SERAL FLASH 2MBI T, 2. 7V, REV F u3990 CRITIcAL | CI VROM BLANK |
34153778 | 1 | 1 C CAMERA, FLASH, V7229, J16 u4202 CRI TI CAL | CAMROM PROG

33550852 | 1 |1 C, FLASH, SPI, 1MBI T, 3V3 u4202 CRI TI 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

W RELESS CARD MIG HOLES

998- 4560 (Pl ated holes, 2.3mmi nner

di aneter,

4. 3mm pad)

(860-1532)
ST SH0479
STDOEF- 4. 500, 98H 1. 1- 3. 40- TH STDOFF- 4. 5c:3. 98H- 1. 1- 3. 40-TH
1
Rear Cover
998- 4559 (Pl ated holes, 4mmi nner di aneter, 8nm pad)
998- 5089 (ZHO0414) near BLC has slightly larger hole to allow for gromet
ZH0413 ZH0415
7PORAPO-BPOB-NSP  7poRAPO- BPOB-NSP  7poRARc 803 NSP 7PORTEC B8 NsP
_10 J—lO 1 O 1 O
B
\ SSD STANDOFF
| APN:. 860- 1624
SSD: Y
CRI Tl CAL
NUT0413
STDOFF- 4. 50D2. 21 D- 6. 5H SM
1
SYNC_VASTER=J16 VAX SYNC DATE=02/ 11/ 201 A
1 Hol es/ PD parts
T O i |
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2 1

OM T_TABLE
u0500
HASWEL L
BGA
12 2N_N<O> A8z oM _Rxo*  SYM1 OF 12 peg roowpl A 6 CPU PEG RCOVP

12 DM __S2N N<1> ABSADM _RX1*
2 [T DM __S2N N<2> * AS:DMJ:Q;Q* PEG_RX0* [yEL0 - =PEG D2R N<0> Yani 2
12 2N _N<3> Ac DM _RX3* PEG_RX1* |ycto =PEG D2R N<1> 72
PEG RX2* |aBL0 il =PEG D?2R N<2> 72
1 DM _S2N P<0> 51 |om R0 PEG_RX3* & ; =PEG D2R N<3> %,2
12 y—DM_S2N P<l> . A4 |DM _RX1 PEG_RX4* |52 - =PEG D?2R N<4> am
12 DM __S2N P<2> A |DM _RX2 PEG_RX5* |89 - =PEG D2R N<5> am
2 [T DM __S2N P<3> * A2 |DM _RX3 PEG_RX6* L5 - =PEG D2R N<6> am 7
PEG_RX7* L2 P =PEG D2R N<7> 72
12 DM __N2S N<O> AF2{DM _TX0* E PEG_RX8* 5 : =PEG D2R N<8> %72
12 N2S N<1> AF4{DM _TX1* PEG_RX9* L4 - =PEG D2R N<9> 72
12 DM __N2S N<2> ASADM _TX2* PEG_RX10* ;™ - =PEG D2R N<10> am
2 (OoOM N2S N<3> g AGHDMTX3* PEG RX11* V5 - =PEG D2R N<11> am
PEG_RX12*|yV4 =PEG D2R N<12> 72
12 (0T} DM __N2S P<0> ® AFL DM _TXO0 PEG_RX13* [3VL - =PEG D2R N<13> am
12 DM _N2S P<1> AF3 DM _TX1 PEG RX14* |53 - =PEG D2R N<14> Pan
12 (T} DM _N2S P<2> - AG |DM _TX2 PEG_RX15* |52 - =PEG D2R N<15> am

2 qooOM N2S P<3> g, AGLIDM _TX3
PEG RXO| F10 o,  =PEG D2R P<0> am
PEG_RX1| P10 &= =PEG D?R P<1> v
DL CSYNC g FUIFDI_CSYNC PEG Rxz| A0 bl _PEG D2R P> % ~
2 PEG RX3| _Fo o =PEG DPR P<3> 2
2 [0 FDI_| NT - F12 IDI SP_I NT PEG _RX4| & - =PEG D2R P<4> am 2
PEG_RX5| A0 = =PEG D2R P<5> am -

=

PEG_RX6| M. =PEG D2R _P<6> 72
PEG _RX7| L1 - =PEG D2R P<7> am 2
PEG Rx8| =PEG D2R P<8> 72
® PEG RX9| L2 @ =PEG 2R P<0> am
z PEG_RX10| M =PEG D2R P<10> 72
% PEG RX11| Y8 - =PEG D2R P<11> am
7] PEG RX12[ 3 =PEG D2R P<12> 72
o PEG RX13| V2 =PEG D2R P<13> ,2
< PEG_RX14| Y4 =PEG D2R P<14> 22
& PEG RXIS| 1 qu =PEGDPRP<iS> amin
% PEG_TX0* (26 =PE N<O> 72
o] PEG TX1*[S . =SPEGRODCNel> e
g PEG TX2* [yE8 =PEG R2D C N<2> 2
" PEG TX3*[h0t g =PEGRID C N<3>  ryyyve
@ PEG_TX4* 1 =PEG R2D C N<4> 22
% PEG_TX5* [y * =PEG R2D C N<5> oD 72
I PEG_TX6* 325 =PEG R2D C N<6> 2
PEG TX7* & =PEG R2D C N<7> 72
1% PEG TX8* 332 =PE N8> .
PEG TX9* 422 =PEG R2D C N<9> 2
PEG TX10*(hT6 g =PEG R2D C N<10> oy 72
PEG_TX11* 4R =PE( D C N<11> 72
PEG TX12*(yR2 g =PEGRZD C N<12> (72
PEG TX13* {R4 =PEG R2D C N<13> 72
PEG TX14*(NT4 g =PEG RZD C N<ld> g7
PEG TX15* :JTJ > =PEG R2D C N<15> oo 7
PEG_TX0|_ <% =PEG R2D C P<0> 72
PEG TX1| B =PEG R2D C P<1> 22
PEG TX2| D6 =PE( P<2> 72
PEG TX3|_E4 =PEG R2D C P<3> 72
PEG Tx4| & - =PEG R2D C P<4> oD
PEG_TX5| E2 =PE D C P<5> 72
PEG TX6[ 6 g =PEG R2D C P<6>. . reomy 2
PEG TX7| 2 =PEG R2D GMP<7> 22
PEG TX8[ 3¢ g =PEGRZD CPs8> _____  roymy 72
PEG_TX9| Jt =PEG R2D C P<9= 72
PEG TX10| 15 g =PEGR2D C B<10>» oy 72
PEG TX11| R =PEG R2D @ P<d1> 2
PEG TX12| Rt £PEG R2D C P<12> 22
PEG TX13| R =P D C P<13> 72
PEG TX14| T3 =PEG R2D C P<14> 22
PEG TX15[ T2 e =PEG R2D C P<15> oo 7

N\

PPVCCI O SO _CPU

68 10 18 61

OM T_TABLE 'RO531
10k
u0500
Tiow
HASWEL L VLR
BGA 2402
71 TP _DP_| N<O> c25dpDi B TXNO SYM 10 OF 12 Epp AUXNLFIS s TP _DP |G A AUXCHN 72
.1 TP DP 1G B MP<0> D25 |pDl B_TXPO EDP_AUXP|_F14 gl TP DP 1 G A AUXCHP 72
1 TP DP 1G B MN<1> - A25{DDI B_TXNL EDP_HPDREL g DP IGA HPD L
71 TP _DP_| P<1> 825 |DDI B_TXP1
71 TP DP 1G B MN<2> - ©244DDI B_TXN2 & EDP_TXNOjCL4 - TP DP 1G A M.N<O> 72
.1 TP DP 1G B MP<2> 024 |pDI B TXP2 o EDP TXN1jAL2 . TP DP 1G A M.N<1> 72
e e ] . - -
TP DP 1 G B MN<3> A24 |
- TP _DP 1 G B M.P<3> bl B24 DOB_TXNS ” EDP_TXPO[ D14 - TP DP 1G A M P<O> 72
n DPIGB MP<3> g  B2IDDIB TXP3 i EDP_TXPL| B12 g TP DP IG A MP<1> 7
<
71 TP DP 1G C MN<O> - <21{DDI C_TXNO 4 s
»n TP DP IG C MP<0> @—21|DDi C_TXPO E
71 TP _DP_| N<1> A214{DDI C_TXNH) <
n TPDPIGCMP<1> g  F211DDIC TXPL %
71 TP DP 1G C MN<2> - 2% DDI € TXN2 7
7 TP _DP_| P<2> 020 |DDIC_TXP2 o
TP DP 1G C M.N<3> 20, a
P P 1GCMPeas el £ g{fg”; 2 EDP_RCOMP22 e CPU_EDP_ROOVP
" aat ~ E| eopoisuniLlE2 g TP EDP DISP UTIL
71 TP DP 1G D M.N<2> - CIeBRI'D_TXN2 g
TP DP IG D MP<2 D16
n G D MP<2> DDl D_TXP2 FDI TXNOWCZ o TP DP I1G A MN<2> 72
71 TP DP 1G D MN<3> &= A1e4DDI D_TXN3 - -
TP DP 1G D MP<3> 2 sio|oDiD TXP3 5 FDI_TXPO[ D12 g TP DP 1G A MP<2> 1
7 |G D MP<3> N g @ 516 ) Iy FDI TXNLjAL4 - TP DP 1G A M.N<3> 72
71 TP DP 1G D M.N<O> &= CL7DDI D_TXNO FDI _TxP1| B14 - TP DP 1G A MP<3> 72
71 TP _DP_| P<0> . 017 |DDI D_TXPO e
71 TP DP 1G D MN<1> = A174{DDI D_TXN1
o= -
71 TP DP 1G D MP<1> - B17 |DDI D_TXP1
Port D pinsWout ofjorder
to match (I ntelmsynbol .
OM T_TABLE
u0500
HASWEL L
NO_TEST BeA NO_TEST
CPU DC A3 B3 ~ SYM 12 CF 12 BFS51 CPU DC BF51
° e ” RESERVED p— 0D TP531
TRO500 OB* CPU bC A 5 e  CPU DC BE52 BF52 R TP P6
TP-P6 BF53 IRUE. CPU DC BE53 BF53 5
far=n” CPU DC A51 A51
TPOS10 TP-P6 s _CPU DC A52 B52 IRUE A52 (=] IRUE CPU DC C1 C2 5
s _CPU DC AS53 B53 R 53 DAI SY_CHAI N_NCTF | | @ e CPUDCCL C2 s
(<] IRUE. CPU DC B2 C3 5
s _CPU DC B2 C3 IRUE. B2
s _CPU DC A3 B3 IRUE B3 54 IRUE CPU DC B54 C54 5
D1 CPU DC D1 i)
s _CPU DC A52 B52 IRUE B52 TP- P& TPO501
s _CPU DC A53 B53 TRUE 853 | | DAl SY_CHAI N_NCTF D54 CPU DC D54 B TRO511
s _CPU DC B54 C54 IRUE B54 TP-P6
CPU Dai sy- Chain Strategy:
TP0520
TP-P6 CPU _DC BCl BCL
p— CPU DC BC54 BCs4 Each corner of CPU has two testpoints.
TPO530 &2 ~_CPU DC BDL BEL e p— Quher corner test signals connected in
dai sy-chain fashion. Continuity should
CPU DC BD54 BES4 R BDS4 exi st between both TP's on each corner.
5
s _CPU DC BD1 BE1 IRE BEL
s _CPU DC BE2 BF2 IRUE. BE2 RSVD132| ANSS o NC
s _CPU DC BE3 BF3 IRUE. BE3 RSVD133|_ A7 NC
s _CPU DC BE52 BF52 IRUE. BEs2 RSVD134| A0 s NC
s _CPU DC BE53 BF53 IRUE. BES3 RSVD135| A2 NC
s _CPU DC BD54 BES54 IRUE. BES4. RSVD136| &4 s NC
s _CPU DC BE2 BF2 IRE BF2 RSVD137| &7y NC
s _CPU DC BE3 BF3 IRUE. BF3 RSVD138| A5 s NC
aP> CPU DC BF4 BF4 VDL AGH5
TP0521 T2 RSVD139 x NC

ISYNC MASTER=J16_DI NI
TTILE

SYNC DATE=01/14/2013
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8 A48 L
e o H29. Connections woul d be required
AT for 2014 CPU support.
AAS FC D5 D5 TP _CPU FC VCCST
) o FC Dl = TP _CPU FC VCCST PWRGD
i
S3. 6§
o) % 3 wg %c :\:AlsLTfRlee DI NI SYNC DATE=01/ 14/ 2013
a
3% : CPU Power
>z a N ez
d} Appl e I nc. 051 0164
8 8 . 4.
> NOTI CE OF PROPRI ETARY PROPERTY:
ns T2l ol ol ol =] ol 2l o = =l o] <l o ~T =l o] < a] o] <f ~ Tl ol <l ol ol <l ol o al ol <] ol o] =1 ol ol =l <] ol = al ol <« =] <] =] © Tl ol <l ol ol Tl al ol ol ol ol <l ol el < ol ol =l ol =l <l al ol < =l al o <l =l o] <] <] = =] =1 al =] ol <] =l ol o] ol =] = THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
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SYNC DATE=01/14/2013

OM T_TABLE OM T_TABLE
A U0500 s AT40 U0500 Avs0
ALS HASWEL L AJ51 AT42 HASWEL L AY9.
Al9 BGA AI54 AT43 BGA B11
A22 SYM 7 OF 12 AKA48 AT45 SYM 8 OF 12 B15
A26 GROUND AKS AT46 GROUND B19
A30 AKS0 AT47 B22
rs3 v Aras ozo
rar o s a0
o s Arso s
iz e sy w7
o i s o0
w2 s s o
ma nr s oo
e e e o
AA48 AVG1 AT8 BA13
AAS ANVG2 AT9 BA18
AAT ANVG3 AUL3 BA22
ABS ANVG4 AUL8 BA25
ABS1 AM AU22 BA29
res2 v s oo
ress e o ot
resa e s o
rer o e oz
reo v sz s
ot e s onso
ACS ANS0 > AU9 BA51
Acso | i w2
ncr rest s s
ot res i o
ros ner vz es10
ADs4 | | VSS VSY | ari2 avz | |\ eg vsg| |eeLL
ror rr vz
oo e vz
rer res v e
rez sz vas oic |
res ez e
res s iz =
nets nas | s om0 |
res e vso oe2s
AES50 AR50 > AV BB25
AET AR7 AWL3 BB28
AFS AR8 AWL8 BB32
AF6 AR9 AVB7 BB33
ner s ez oss7
rcts Ario vas =
e iz vas oz |
s i vas o
ncs2 s e oeaz
ncss i e oz |
s rzo e omas
AGT AT22 > AVS0 BB46
AD AT25 AV 1 BB47
AHL AT26 AVB4 BB48
AH2 AT29 AVE BB49
e iz vis oes
o iz vz oes
v arar - oo |
e vz vz oeo
o s vas
o avar
avaz
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7

7086

=PPVCC S0 _CPU

70 8 _=PP1V5R1V35 SO0 CPU

CPU VCORE Decoupl i ng

61188 6 5 _PPVCCI O SO _CPU

NOTE:

Intel

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) :
Pl ace on bottom side of U0500
+ C1000 + C1001 + C1002 + C1003 + C1004 + C1005 + C1006 + C1007 + C1008 + C1009 + C1010 + Cl011 + Cl012 + C1013 + Cl014 C1015 Cl1016 + C1018 + C1019
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% — — 1o% 10%
1oV 1oV 1oV 1oV 1oV 1oV 1oV 1oV 1oV 1oV 1oV 1oV 1oV 1oV 1oV 1oV 1oV 1oV
2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM X6S- CERM 2 X6S- CERM 2 X6S- CERM X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM X6S- CERM X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM
0402 0402 0402 0402 [t [t 0402 0402 [t 0402 0402 0402 0402 0402 0402 0402 0402 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 1Cl1071 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
+ C1024 + C1025 + C1026 + C1027 C1028 + C1029 C1030 + C1031 + C1032 + C1033 + C1034 + Cl035 + Cl036 + C1087 + C1038 + C1039 + C1040 N + Cl042 + Cl043 + Clo44 + Cl045
10UF ——10UF —— 10UF —— 10UF 10UF —— 10UF 10UF ——10UF —L— 10uF —— 10UF —— 10UF ——10UF 10UF —— doug 10UF 10UF 10UF L 10UF —— 10UF —— 10UF 10UF
20% — 20% —— 20% —T 20% 20% —T 20% 20% —T— 20% —— 20% —T 20% — 20% —T 20% 20% —— 20 20% 20% 20% — 20% —T— 20% —T— 20% —T 20%
av av av av av av av av v av av av av av av av av av av av av
2 xes 2 xes 2 xes 2 xes X6S 2 xes X6S 2 xes 2 xes 2 xes 2 xes 2 xes X6S X685 X6S X6S X6S 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
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 CRITI'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 + C1064 + Cl065 + Cl066 + Cl1067
10UF —— 10UF —— 10UF —— 10UF 10UF —— 10UF 10UF L 10UF —L— 10uF —— 10UF —— 10UF —— 10UF 10UF ——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%
av av av av av av av av v v v v av av av av av av av av av
2 xes 2 xes 2 xes 2 xes X6S 2 xes X6S 2 xes 2 xes 2 xes 2 xes 2 xes X6S X6S X6S X6S X6S 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
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) :
Pl ace on bottom side of URBOO
+ C1080 + Cl1081 + C1082 + C1083 + Cl084 + Cl085 + Cl086 + C1087 + C1088 + 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
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 402 0402
PLACEMENT_NOTE ( C1090- C1097) : J,—
Pl ace near U0500 on bottom side
+ C1090 + Cl091 + C1092 + C1093 + Cl094 + Cl095 + C1096 + €L097
10UF —— 10UF —— 10UF 10UF
20% — 20% — 20% 20%
av av av av
2 Xes- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM
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

Appl e | nplenmentation: 2x 0.0luF 0402 (second cap is on CPU VR page)

decoupl i ng recomendations from Shark Bay Mobile Pl atform Power

+ C1079

10%
16v

2 X7R- CERM
0402

SVI D pul | -ups)

Delivery Design Guide (doc #487822, Rev 0.8 dated January 2012),

Section 5.
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OMT_TABLE 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_ o SATA HDD D2R P am = 7
MOBI LE - - PRI MARY HDD
F SATA_TXNO|[ A% -y SATA HDD R2D C N oD =
> - Ae o SATAHDD RRD C P
11 _PCH SRTCRST L - 8 _|SRTCRST* (1 OF 11) SATA_TXPO - oo 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
4510 11 _RTC RESET L - 0 _|RTCRST* SATA_TXP1 % NC
SATA_RXN2 :: NC
SATA_RXP2
HDA BI T CLK R1110 33 1 2 HDA BIT CLK R 825 — NC
7 52 (OO} _HDABIT OLKR - HDA_BCLK SATA XN T S
PLACE_NEAR-UL100. B25: 3. 7WM SATA TPl A
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 (1D § | STARaw T g <Tm * 7e
k22 SATA_RXP4/ PERP1, @=— SSD 2R P<0> v Y
72 _TP_HDA SDI N1 - HDA_SDI 1 (irD) YT < SSD _
72 TP HDA SDIN2 - 2 |HDASDI2 (1) SATA_TXN4/ PETNL S50 F2D) N0 oo = 76 =PP1V5 SO PCH SATA .
- AWLS SSD_R2D P<0>
T Ip roA SDLNG ; 2 oA D13 (1ry SATA_TXP4/ PETP1| - oD = 7
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 = - T 7.5K
PLACE_NEAR=UL100. A24: 3. 7NM SATA_TXNS/ PETN2| -y SSD R2D N<1> oo @ 7 196
= B17 ENER) AR5 1/ 20W
=PPVRTC G3 PCH 1218 70 - DP_TBT SEL - COBRERF T cs3 SATA_TXP5/ PETP2  SSD ReD P<l> oD =
e rEyENET MEDIA SENSE g ©2 |HDA DOCK_RST*/ GPI OL3 o2
SATA_RCOWP| AY® 78 PCH_SATA ROOVP. 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
33 W VS 1| AT DP_AUXI® 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 @ SSATARDRVRIEN oo o 0
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 = 5 NC
AB6 BB2)
C1102 * 1 C1103 NCx——TP20 TPBL===x NC
1UF —— —— 1UF
10% —— 0%
Xy 2 2 2% OM T_TABLE
202 202 | AB%5 o
o E_CLK100M SSD_N 43 |CLKOUT_PCI E_NO u1100 CLKAUT_PEG)A_N| 2835
7 3 ¢oom—PCLE_CLK100M SSD P - Y45 |cLKOUT_PCI E_PO LYN'\g‘BPIC:ENT CLKOURLPEG A P| 226 o \c
= ECIP SSD CLKREQ L - AB1_IPCI ECLKRQO*/ GPI O73 FoBeA PEG A _CLKRQ*/ GPl 047|278 &= PCH PEGCLKRQA L GPI Q47 1
—== -5 (2 oF 11) 2A o=
77 35 PCl E_CLK100M ENET N AM4 ICLKOUT_PCl E_N1 CRKOUT_PEG B_N| % s NC
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'/ GPI CB6[ 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 g DM _CLKIOOM CPU P o ¢
AP_CLKREQ L AF3 « *
52 10 1 [T CLKREQ - PCl ECLKRQR* / GPI 020/SM CLKQUT DP N[ W90 o OPU CLKI3SM DPLLSS N o
AJI39
77 26 PCI E_CLK100M TBT N A3 |y kUt PGLE_ N8 CLKOUT_DP_P| - CPU CLKI35M DPLLSS P m@ .
ADAS
e POE CLKICOM TBT P CLKOUT_PCTR.P3 CLKOUT_DPNS_N| A3 o CPU CLK135M DPLLREF N o>
A > ->
NOTE: SSC control is ganged on PCle 0-3 and 4-7 cl ocks. 11 _PCH CLKI L _GPl 25 T3 |PCI ECLKRQB* / GPI (25 CLKOUT_DPNS_P| AF36 - CPU CLK135M DPLLREF P @ s 77
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—22 |CLKOUT_PGI'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—2222_|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
2 11 D TBT-CLKREQ L - R ECLKRQ/ a1 6 CLKI N_GND_N|_A%24 PCH CLKI N _GNDN R1171 10K A
3 CLKI N_GND_P| AT24 PCH CLKI N _GNDP R1170 10K 1 , 5%  120W W 201
NGx—"8.|aLkauT_PCI E_N5 i NN Tmew W e
AEA2
NCX CLKOUT_PCI E_P5 CLKIN_DOT96_N| "5 g PCH CLK96M DOTN R1192 10K i AAN2
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
NCx—2222 |CLKOUT_PCI E_N7 CLKI N_33MHZL OOPBACK| P17 - PCH_CLK33M PCl I N M 0 7 £
NCx—222 |CLKOUT_PCI E_P7 = R1341072
A3 YSCLK _CLK25M SB R YSCLK CLK25M SB
1 _PCH CLKRG7 L GPI Ot6 - |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
RL177 47K izpp 2 PCH SPKR . NCx—22_|CLKOUT_| TPXDP_P (1Po-PWROG  CLKOUTFLEX2/ GPI me?s_% 72 201,
R1176 10K LAAA 2 S% Meow W 201 pp 7RT SEL \ (1 PD- PUROK) CLKOUTFLEX3/ GPI 067 | 739 TP _PCH GPI 067 CLKOUTFLEX3 2
1141 58
5 =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 LAAAL DP_AUXI O EN 11 18 29 30 7o LP K33M R D44 ICLKOUT_33MHZO (1 PD- PVYRCK)
5% 1/ 20w MF 201 E44 AD39
R1133 10K 1 2 SATARDRVR EN 118 70 19 LPC CLK33M LPCPLUS R CLKOUT_33MHZ1 (1 PD PYRCK) TP19
NN R oo Sawet TP Ne
RI1143 10K _iapp 2 SSD CLKREQ L . e ha aieamors ™ ] - PR <N R1190 -pp1vs S0 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 % veow W 201 poy OLKRGB L GPI Q25 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 ,1 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. 051016
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
R 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
DM __N2S N<O> A2 | RXNO u1100 EDI AI35
n DM _N2S N<i1> AR20 7 LYNXPO NT R awas o NC
77 SW‘TW—W’“ MOBI LE FDI _RXNLL == 5 NC
s > DM _RXN2 FoBGA
AV20 - FDI _RXPO[ 36 o
7 s [Cy—DM_N2S Ne3> - DM _RXN3 (4 OF 11) FDIRxP1| Azs &
7 s [gy—DOM_N2S P<0> A2 | RxPo E—
775 N2S P<1> AP20_IDM _RXP1
75 DM _N2S P<2> ARLTIDV RXP2
77 s ry—DOM_N2S P<3> -2 DM _RXP3 TP16[ A3 o NC
TP5| Avas
s DM __S2N N<O> B2 |V TXNO P15 A5 L &
s DM _S2N N<i1> BE20 |opg T TP1o| AWa D
7 s (Om—DM_S2N Ne2> 8017 oM TXN2 —XNC
775 (OT—DM_S2N N<3> BE18 o TXNG
s DM __S2N P<0> B821 DM _TXPO Zlp FDI _CSYNCL A0 g FDI_CSYNC oD s
s DM __S2N P<1> B0 IpM _TXP1 v FDI _INT|A40 o FDI INT s 78
=PP1V5_SO_PCH RCOVP oM SNP<2> 000 o e oy Txpp - g o>
70 13 12 _= . DM S2N Pe3o 5ae o TP =PP1V5_S0_PCH RCOMP 1213 70
BE16 DM _I REF FDI _| REF| AT45
R1200* - - R1210"
7.5K w7 lrpra Tea7| A 7.5K =PPVRTC G3 PCH 1115 70
| As2 o 106
120w AV17 AU44 1/ 20w
a, NCx——TP? TP ——xNC - | 2, |*Ri21s
PLAGE_NEAR-UL100. AR44: 12. 7
PLACE_NEAR=U1100. AY17: 12. 7nm . C DM cO A17_|om N DI AR44 8 D b mm EU%OK
- 1/ 20W
PCH _SUSACK L R JSUSA 2%
- SUSACK™ Py DSWRVEN_® __ gu  PCH DSWRIEN
PM SYSRST L AV *
44 19 (TR - SYS_RESET x DPWROK|_L13 - PM RSVRST PCH L am = e e
60 45 18 [TRy—PM PCH SYS PVWROK -2 [SYS_PURK z
) > g £ |3 @ PCIEWKE L Mz 32 3 1
R1286 69 39 20 18 PM PCH PWROK F10_|pywRoK s (1 PD-DeepSx) R1209
o ————————=————— gg CLKRUN* (N7 g PM CLKRUNIL LB 12 44 45 46 10K
PM PCH APWROK AB7_| APWROK 5%
v o DM EH AR A g S susstATicPicellY g LECPWROWL s e
2 @OT—PM VEM PVRGD * " | DRAMPWROK 2201
e (co) SUSCLK/ GPI 062| Y PM CLK32K SUSCLK R 45 79
(| PU- RSMRST#)
69 15 12 (TR PM RSMRST PCH L > JZ:RSNRST* " .
70 14 13 11 _=PP3V3 SUS PCH GPI O e SLP_S5*/ GPl 063 PM.SLP S5 L 12 32 44 o8
PCH_SUSWARN L - SUSWARN" / SUSPVRNACK/ GPI 080 ¢ 1 o] o5 o il SLP S L o ae e C
1 a4 18 12 PM TN L KIHPWRBTN* (1 Py
Rlzl%?< SLP_s3* it - PM SLP S3 L 12 21 36 44 45 68 69
| 81 Es o>
20m * gy 1 81 SLPAAE g TP PMSLP AL
1 O72 K7 _IBATL | O72
201, 12 [Ty—PCH GPI O7 - OW / GPI O7 SLP_SUS* |y . PM SLP SUS L oo 2
PCH R L - MR *
g PVBYI A2 g PMSYNC oo <
ABLO
NCx———TP21 SLP UARF @ g TP PCH SLP LAN L
TP PCH SLP WANL g 2 ISLP WAN/GPI 29
OM T_TABLE
NCx——2 |VGA_BLUE w1100 fr—
NCx—22 IVGA_GREEN LYN"g(BPICl‘_ENT
Nc#VGA RED FOBEA
(5 OF 11) DDPB CTRLCLK R0 - 1P DP IGB DDC OK 7
. M3 lVGA_DDC_CLK DDPB, R39 TP DP |G B DDC DATA
VGA DAC Disabl ed per SB NCx—-— Vif fgLATA (B CTRDATA — = LGB DL DATA =
DG v1.0 (Table 12-18) ne QW DDPC_ CTRLOLK ®° g TP DOP 1GC DOC AK n
’ ’ a2 DDPC CTRLDATAL ¢ g TPDPIGCDDCDATA o
NCx————4VGA_HSYNC (1 PD- PLTRST#)
NCx—42|veanvsYNC DDPD_CTRLCLK| ™0 g TP DP IG D DDC QLK 7
DDPD_CTRLDATA "% gug TP DP |G D DDC DATA 7
wo |pad’ | Rer ; (I'PD- PLTRST#)
fEVGAJ RTN d DDPB_AUXN_HS TP DP |G B AUXCHN 7
= - | g DDPC_AUXN_K43 TP _DP | A "
DDPI a2 TP DP | G D AUXCHN
NGx—"28 |EDP_BKLTCTL D AUXN %2 g TP DPIGD AUXCHN = B
K36 & DDPB AUXPLM® gy TPDPIGBAUXCHE &
NCX EDP_BKLTEN u DDPC_AUXP|_K45. @=g P DP | G C AUXCHP 71
NCx—=5_|EDP_VDDEN DDPD_AUXP| 244 -— TP DP | G D AUXCHP -
70 26 14 12 11 _=PP3V3 SO PCH GPI O J— o
R1260 10K 1 2 PCl I NTA L 20 " DDPB_HPI & TP DPIGB HPD "
R1261 10K WA ——rmowmox - Pl R DDPC HPOL K g TP DP IG C HPD "
=PP3V3 S5 PCH GPI O 6 LAAA PCl_I NTBAL - -2°dP1 ROB -~ -
— ° 10K 5% 120w w201 - DOPD HPO % g, TP DP I1G D HPD "
R1262 0 1 2 PCl_I NTC b - Pl RO -
=PP3V3_S0_PCH GPI O 1112 14 28 70 R1263 10K lmz 5% 1/20W M 201 oo | \p L L weolp
- RQD*
% -
5%  1/20W W 201 PI RQE*/ GPI Ce| &7 N L 12 37
R1226 10K 1app 2 PCH GPI CGB1 " 012 qUENET LOVPVR PCH g ™72 |GPI G5O PIRF*/GPICE "7 g, AUDIP PERIPHERAL DET s
w1 S%  1zow W 201 20 12 ¢OOT}—AUD_| PHS_SW TCH EN PCH e 813 |Gp| 052 PIRQG/GPIOA| 115 oo  TBT PARREQ L am e =
239 3.0k 2 PM PVIRBTN L PVR ci2 RQH* -
NN o 120 4 2 12 QOB PVR RST L - GPI 064 4 PIRQH/GPI G5 M5 g  AUD 12C INT L am s ||
R1240 10K 1 2 PCH GPI 072
R1201 10k s T i N, X2 Pe sTRe BBSI <0 |epi os1 (P PMEOO g TP POL PME L
: 3 PM CLKRUN L TP PCH STRP ESI L A10
NN = 12 a0 e GPI C53
TRP Tt AL6 wlovan
R1216 10K AME— ENET LOW PWR PCH e . o PCH S OPBLK SWP L GPIces | <t v PLTRST* |5 o PLT RESET L o =0
RI217 100K i anp2 20 V0% M %% AUD | PHS SWTCH EN PCH 122
R1218 10K 1AAp2 S MW M 201 BT pwR RST L 1252
5% 1/ 20w MF 201
R1230 10K 1 AAN2 SDCONN_OC L 12 37
5% 1/ 20w MF 201
NO STUFF Redundant to pull-up on audi o page
R1214 100K IAAAZ AUD | P_PERI PHERAL DET 12 58
R1231 10K 1 o S%  MEOW M 291 BT pwR REQ L
NW—s—mw % mox e
NO STUFF Redundant to pull-up on audi o page A
R1233 10K 1 2 AUD 12C INT L 12 56 ISYNC MASTER=J16_KENNY SYNC DATE=01/21/ 2013
5% 1/ 20w MF 201
1K
R1225 LA PCH DM / FDI / PM GFX/ PCI

TG NOVEET

R1224 100K

R1221 100K

PM SLP S4 L 12 44 68

051-0164

5% 1/ 20W 201

5% 1/20W N 201 m 12 32 36
PMSLP S3 L 12 21 35 44 45 68 69 PCIE WAKE L . =TBT WAKE L o
oW 7o [—mf L — am N~
: j@

R1222 100K PM SLP S5_L 12 32 a4 68

sszzss

3| 3| 3 7

R1223 100K > g S uew ' _PMSLP SUS L 12
5% 1/ 20W 201 NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON _CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 12 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 12 OF 86
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OM T_TABLE USB Port Assignnents:
U1100 M uss2no| 57 USB EXTA O N a2 e Bt A (LS FS LS
LYNI\g(BPIC:ENT USB2PO| %7 gy USB EXTA O P s XA LAl )
Fose USB2NLL 2% gy USBEXTCI N epeyaseo
(9 o 1) USB2PL[ 22 gy USBEXTC 1P D = w0 Ext C (LS/FS/HS)
NCx-2Y2L_IPERNL_USB3RN3 USB2N2[ 236 o N
NCx23L_IPERP1_USB3RP3 usB2rP2l ©° s NC
NCx—222_[PETNL_USB3TNS UsSB2N3L 24 s NC
NCx—=S2_[PETP1_USB3TP3 usB2P3L &4 NC
USBZML( NC
NCxZ2L_IPERN2_USB3RNA use2Pal 8 N
AR31
NCX22L_PERP2_USB3RP4 UsB2NEL 2o
8093 IPETN2_USB3TN4 use2Psl Sty N
253 IPETP2_USB3TP4
NC -UsB3 USBZM&( NC
usB2pPsl 3L s NC
[—POE AP 2R N AVB3 |DERNG
77 32 - X9
! 77 5 PO E_AP_D2R P A3 |oppps USB2NTL 25 NC
AirPort - UsB2P7| "0 NC
oo q@m-POEAPRDCN o, 8534 pETNg a2
USB2N8 USB EXTB 8 N 42 80
EAP RRDCP BC34 P T —— 1 4
7 2 ¢oo—Pd R2D C - PETP3 Usp2psl 92 USE BB & P e Ext B (LS/ FS/ HS)
USB2N9|_A20 USB EXTD 9 N 43 80
PCIE ENET D2R N AT33 e —y——=— = (D
77 35 D PG E BT DoR P - g PERN4 usB2po|_ S0 USB EXTD 9 P s 80 Ext D (LS/FS/HS)
ENET 7 35 D> - PERP4 e ——————==——<TD e
mu o POEENETRRDCN o F0 ey USBINLOL %) gpup USB CAVERAN ____ cpry o o cAvERA
77 35 (oo —POLE ENET R2D C P -0 [PETPA USB2P10 @ USB CANERA P D> 5
USB2NL1{ "25 gy USB BTLN CBD 2 %0
BT
28
B 77 26 ry—PCLE_TBT _D2R N<0> AVB6_[bERNS UsB2P11 o=p USBEET P G 2 w0
77 20 ry—PCALE TBT D2R P<0> - "% PERPS UsB2N12[ ¢ o NG
F26
7 20 ¢ooT}—PCLE TBT R2D C N<O> - PETS u USB2P12 x NC
77 20 (0T} PCIE TBT R2D C P<0> -2 IPETPS ' @ USB2NL3[ P40 N
E USB2P13|_24 NC
L(1PD) . X
7 25 D> PCl E_TBT_D2R _N<1> - AY38_|DERNG sl USB3 BXTA RX E N USB3 Port Assignnents:
7 20 (Ry—PCOLE TBT D2R P<1> - [PERPS o o P e r 42 80
42 80
77 20 ¢ooT}—PCLE TBT R2D C N<1> " PETNG UEBa TN [nEE2 USB3 EXTA TX N . Ext A (SS)
BT o qopPAETBT RRDCP<l> o 5% PETP6 USB3TRLL 2% g USB3 EXTATX P spymy 4z 50
USB3RN2| AveS B3_EXTB EN 42 80
77 20 (y—PCOLE TBT D2R N<2> -0 [PERNT USB3RP2| Av26 USB3 EXTB RX F P 42 80 Ext B (SS
7 20 (ORy—PCOLE TBT D2R P<2> - TP PERPT USB3TNZ|_B2S USB3 EXTB TX N 42 80 (59
BC24
71 2 qom}—POLE TBT R2D C N<2> e [oerg USB3TP2 o USB3 EXTB TX P o = w0
-
7 20 (OoT}—PCOLE TBT R2D C P<2> -0 PETP? USB3RNS|_Aves USB3 EXTC RX F N 43 80
USB3RPS5| A2 USB3 EXTC RX F P 43 80 Bt C (S9)
BE26
77 20 (y—PCLE TBT D2R N<3> o A8 |oreng USB3TNS L ﬁ:g Egg Ii s s 50
-
77 26 PCI E TBT D2R P<3> - 20 |PERPS USB3TPS| — e 803 EXIC IXE om0
[nmoo -
7 26 E _TBT R2D C N<3> 8042 |oETRg USB3RNG| AR29 USB3 EXTD RX F N 43 80
USB3RP6|_AP2° USB3 EXTD RX F P 43 80 —
PCIE TBT R2D C P<3> D41
L 77 26 (OOT} o= PETP8 USB3TN6|_Bo27 B3 EXTD TX N s 50 Ext D (SS)
USB3TP6|_BE28 . USB3 _EXTD TX P oo 43 5
USBRBI AS* [y/24 so PCH USB RBI AS
USBRBI AS| 2¢ PLACE_NEAR=UL100. K24: 11. 4mm
1
R1370
TP24 M3 o 22.6
TP23[ 132 & 120w
=PP1V5 SO PCH RCOMP 2201
70 12 000*/ GPI cB9l_P2 @ USBEXTACCL Yeau EERLRE
OCL*/ GPI 040l 2 @ USB EXTC OC L T 12 18 43 1
. BE3O IpCl E_I REF oc2*/ GPl 41| 2 P PCH GPl o141 oo 2 18 -
.-
;L300 oc3*/ GPl oaz| Pt <= PCH GPI 012
7. 5K = oD 2 28
1% NCx—=2_ITP11 ocar/ GPl a3 ™ @ USB EXTB CC L O 12 18 42
oow 5529 |rpg OC5*/ GPI 09| L g USB EXTD OC L
201 NCX— .- (TR 22 18 43
277 PLACE_NEAR=UL100. BE29: 12. 7 Qcs*/ GPI 0102 @ PCH &P 010 oo 2 18
77_PCH, PCERRCOVP B029_IPCl E_RCOWP ocr*/ GPl oL4|l M - SDCONN_STATE _CHANGE Pann EERLE
OM T_TABLE
79 45 41gry—LPC AD<0> R1340 33 IAAA 2 75 LPCAD R<0> S22 |LADO (i1Py u1100 SMBALERT*/ GPl 11| 7 - PCH SMBALERT L 13
79 46 aag@ry—LPC AD<1> R1341 33 LAANAZ S% oW M 201 . | PC AD R<l> — S0 |LADL 1y LYNXPOI NT -
5%  1/20W M 201 — MOBI LE SMBCLK|_R20 - SMBUS PCH CLK a7 81
0 45 1sgEyLPC AD<2> R1342 33 LAAAL 79 LPC AD R<2> S 2 |LAD2 (1Py ooy sveoATAl U2 VBUS PCH DATA >
5%  1/20W W 201 — . gy S) 47 81
79 46 aag@ry—LPC AD<3> R1343 33 AAMN Ao - LPC AD R<3> Sp— 2 |LAD3 (1PY (3 oF 11) 15254
79 46 41 (oOT}—LPC FRANE L R1344 33 AN e LPC FRAME R L - B2l LFRAMVE* g SMLOALERT*/ GPl 060| " - PCH SMOALERT L 15
72 TP _LPC DREQD L D21{LDRQD* (1Py g Q SMLOCLK| & - SM._PCH 0 _CLK oo 7 o
\ 20 13 @ML(DRQP/GDI )cea 2 SMLODATALR g @ SM._PCH 0 DATA ap o
T PO LORQLA?, >
LPC SERI ALLL
=PP3V3 SUS PCH GPI O 1z 170 o e 22 SERIRQ SMLIALERT*/ PCHHOT*/ GPI O74| "® g PCH SMUIALERT L "
K6
=PP3V3 S3RS4 PCH GPI O o N\ ] SMLICLK/ GPI 0581 ©___og, 2& Ppmm i gA?A am
—PPav3 S0 PO oo SML1DATA/ GPI O75 = o v
79 a6 (OO} SPI_CLK R S SPI_CLK
R1350 10K 1 2 LPC SERIRQ b L gy TP CLINK CLK
NN —s5—1zow 201 13 44 48 0 46 @MSPI 0t (1ewy ¥ (1 PU 1 PD) CL_CLK|
R1351 10K iaap 2 o 1B PYR EN PCH 13 20 NOs APt _cst+ i S (PuipD)  CL_DATAL P70 gy TP CLINK DATA
R1360 10K 1 2 USB_EXTA OC L - _ o s TP_CLINK RESET L
A AA v e 201 1918 42 A0 lsp csox ey B CLRST*5™' gy TP CLINKRESET L
R1361 10K LAAAZ USB EXTC OC L 13 18 43 NCx——( a
R1362 10K 1 Ap 2 Zj ; izx NN: zz PCH GPI 041 13 18 70 40CBry—SPL MBI R~ gy " ISPI_MOSI (1PD) Te1| BMS o ISYNC VASTER=) 16_KENNY SYNC DATE=01/ 21/ 2013
R1368 10K 1 2 5% PCH GPI 042 (oo
NN —s—mew ot 1o 79 46, SPI_M SO A8 |SPI_M SO (1ry TP2| BAS
R1320 10K LAAAZ USB EXTB OC L 13 10 42 EO— &= e X NC PCH PCI - E/ USB
R1321 10K p % VEW M 201 yop pxTp oC L 15 18 43 M lsp 1o (iey P4 oo et emte s,
R1367 10K AAA S T NCx—— TP3| BEA4
NN e A2 Ispl 1B TD_| REF| AY43 PCH TD | REF Appl e I nc 051-0164
RI369 10K iaap2 22 “°0% " *" SDOONN STATE CHANGE 13 18 7 NCX——>"1 &8Py - p : o
5%  1/20W W 201 ®
12.4.0
1
RL380 NOTI CE OF PROPRI ETARY PROPERTY:
Fiow B EFAThRLEATAER L Ul © e
R1353 10K 1 AN PCH SMBALERT L 13 e THE POSESSOR AGREES TO THE FOLLOW NG
R1354 10K 1/\/\/\/2 5%  1/20W W 201 b4y SMLOALERT L 1 2201 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 13 OF 123
10K S%  Uzow W 201 Il NOT TO REPRODUCE CR COPY I T
R1355 0 AN o1 SMLIALERT_L i 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
= IV ALL RI GHTS RESERVED 13 OF 86
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OM T_TABLE
AT8 * u1100
20 [Ty TBT_Cl O PLUG EVENT | SOL - BVBUSY*/ GPI 0O LY NT
1 _FWPME L -2 [TACHL/ GPI OL MBI LE =PP1V05 SO PCH V_PROC 10 151770
14 _DPMUX _UC | RQ - A4 ITACH2/ GPI 06 (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
402
wo EN &2 |LAN_PHY_PWR_CTRL/ GPI 012 ?
3 14 0T} -*- Tp1al Ano 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 14 [rEy—PCH GPI 016 - SATAAGR GPI L6 (17D = NN 5 0w <D
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
81 44 14 @ANC WAKE SCl L - Rl |GPI CGR27 (1 PU Deepsx) THRMTRI P* CAVJ o2 PM THRMIRIP_L_R R1456 390 ’\/\/\/2 5%r—’M Jn:gvvm P L T 6 45 76
W o
oL
21 (oML SOLATE CPU VEM L - Pl 28 PLTRST PROC* [y CPU RESET L oo e %
TBT_SWRESET L AN |Gpl 34 o
28 (T} - E vsg Mo
10 3 (oT}—GPY_GOOD -7 |GPI 85/ M *
PCH GPI ATS_|SAT, | OB6
e P GRLEe - O ot ]
P T At [saT, | 87 P
20 10 2 o ITAG 1 SP T - ST ke & o
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 048 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
w7 ey 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 kiad C
i (! PU- Boot ?) BD45
PCH GPI O71 - M5 _ITACH7/ GPI O71 BE2
e (! PU- Boot ?)
BE3'
BE41 o1
BES B
A5 VSS E45
A5 AL
PCH_CAM EXT_BOOT_L
1a LCAM. _—
1+ PCH_CAM RESET
‘R1423
1K
5%
1/ 20w
M
2201
=PP3V3 SUS PCH GPI O 1112 13 70 —
=PP3V3 SO PCH GPI O 1112 14 28 70 a
R1485 10K LAAAZ FW PME L 14
R1411 20Kz ppp /1 *° MEOW M 29t pPMUX UC I RQ 1 |
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
RLAO8 10K 5 \Aa/s & V20w W % poy cpicee 1 | RS —
R1413 10K > g % UEW W 201 57aG | SP TCK 14 18 20 CH GP NCT
R1486 10K 1mz S% oW M 201 57AG ISP TDO 14 20 P 1o M ST F
5 Sl emie oz
R1499 10K LAAN 2 S%  Meow W 20' JTAG ISP TDI 14 20 i 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
R1455 10K AN PCH RCIN L THE POSESSCR AGREES TO THE FOLLOW NG
1/\/\/\/2 A v =T 14 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 14 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 14 OF 86
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Current data from LPT EDS (doc #486708, Rev 1.0).

PLACE_NEAR=R1550. 1: 2. 54nm

M N_LINE_W DTH=0. 2 nm
NECK_W DTH=0. 2 nm
5)

50 1| R

SYNC DATE=01/21/2013

OV T_TABLE
uU1100
LYNXPO 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
AN g vss| P VGA DAC Di sabl ed per SB
A6 DG v1.0 (Table 12-18).
AD20 VCCADACBG3_3| M2t CKPLUS WAl VE=Pw Ter meGnd
ﬁj = =PP1V5_S0_PCH_VCCVRM FDI 17
e VCCVRM_BB44 VCCVRM  183mA Max, 68mA Idle
po— s =PP1V05 SO PCH VCOI O FDI 770
s | | vee o L) VCCI O 3629mA Max, 264mA Idle
vcal C{ ANB5
AE20
= =PP3V3 SO PCH VCC3 3 HVCMOS P
AE24 é Rs0 VCC3_3: 133mA Max, 3mA Idle
= g vees_3( [ ez
AGL8
= DCPSUSL| Y12
A2 ——X NC
oo =Pp PCH_V B 70
R1550 AI30 VOCSUS3_3: 261mA Max, 6mA_ I dle
5. 11 PLACE_NEAR=U1100. U14: 2. 54nm V(XSUS373( AI32
PPVOUT S5_PCH DCPSUSBYP I ANA 2 PPVOUT S5 PCH DCPSUSBYP R uL4_|pCPSUSBYP
™ N LT NE_ W DTFEO. 2 rim -
1% M N_NECK_W DTH=0. 2 nm Power ed i n DeepSx @ AI26
120w VOLTAGE=T. 05V 'E'EJ @ SUS3( ——XNC
DCP: 28
o1 3 1228 s NC
=PP1V05 SO _PCH VCCI O 1770
Vool O Ak20 [ Voo o ss20mmex, 264ma 1die
=PP1 VEEVRM USE! 17
AR26 VCCVRM  183nfA Max, 68mA Idle
VeovRM( | azs T
=PP1V5. SO _PCH VCCVRM POl E 1
z VCOVRM_BE22 | svecvrmiyi8am vax, 68ma 1die
I}
70 17 15 _=PP1V05 SOM PCH VCCASW E VCCl O AK18
VCCASW 670mA Max, 34mA Idle iz S5 <0 POH VOOVRM SATA .
= < VOCVRM ANt J¥ voovrv 183mA vax, 68mA Tdie
by
24 g wull
e Vee]
veo ||,
V22 AML8
V24 AMRD
Y18 E AlP2
V20 % Vee O [ arzz
Y22 b4 AR22
AALS AT22
OV T_TABLE
V1100
LYNKPO NT
MOBILE
FCBGA
70 17 _=PP3V3 SUS PCH VCCSUS USB (8 OF 11) =PP3V3 SUS PCH VCCSUS GPI O 1770
VOCSUS3_3: 261mA Max, 6mA Idle Re4 R20 VOCSUS3_3: 261mA Max, 6mA Idle
res voesus3_3( [ rez
res | | VCSUS3_3
26 VCCDSVB_3| A6 =PP3V3 S5 PCH VCCDSW P
[¢) 15 m Max, 1m Idle BYPASS=U1100. AA14: 6. 35mm
res DOP: ) PPVOUT SO PCH DCPSST
S8 5 SsT] RN LTNE WOTIED 2
3 M NCNEGKW DTH-0. 5 mm
VOUTAGEST. 05V
70 17 _=PP1V05 SO PCH VOCUSBPLL w5 _|\/ooUSBPLL 5 AEL4 1 (02115U'8:0
22mA Max, 27mA Idle vccsfa[ o =PRAVS_S0_PCH VCC3 3 GPIO v 189
70 17 _=PP3V3 SO _PCH VOC3 3 USB 24 lvocs 3 [aas 1 [ vocs_3: 133ma wax, 3mA tdie 2 WY
0301
VCC3_3: 133mA Max, 3mA Idle , o . ee1vs S PG VG O PO
70 17 _=PP1V05 SO _PCH VCCI O USB2 i 2 veal = 70 1
VCCI O 3629mA Max, 264mA | dle 28 VCCI O 3629mA Max, 264mA Idle =
veo | | vea o
Y30
g \VOCSUSHDA| A28 =PP3V3RIV5_SO_PCH VOCSUSHDA 0
" 10mA Max, 1mA Idle
NCx—22_{DCcPsus2
vocsuss_3| ke =PP3V3 SUS PCH VCCSUS RTC 1770
_ AF3a VCCSUS3_3: 261mA Max, 6mA Idle —=PPVRTC G3 PCH 111270
17 _=PP1V5 SO PCH VOCVRM CLK \VCCVRM o veerrd s
VCCVRM  183mA Max, 68mA Idle g OO
’ 6UA Max (3.0V, roomtenperature
+r —BPIV0S_S0_PCH VG CLK F e vee ( " ) C1533 1| 1532 : 1 C1531
22mA Madingz?iA igdl e poerTC( | pis PPVOUT SO _PCH DCPRTC EYPASSTUII00 P Semm R i —
70 17 _=PP1V/05 \SOMBCH VCCCLK SSC ¥32_lyoooLK M N LI NE_ W DTFEO. 2 200 200 Lo,
M N_NECK_W DTH=0.2 mm CERM 2 CcERM 2 2 CERM
VCCCLRINZ06mA Max, 89mA I dl e VOUTAGEST. 05V 1 C1590 02 02 02
70 17 _SPB3V3L SO PCH VCCCLK3 3 res 0 1UF ~
VOOELK3L3: 55mA Max, 11mA Idie S 12 ~PP1V05_SO_PCH V_PRCC | O w0 1g% BYPASSZUT100. AG: 6. 30mm o
-0 ' L29 2 1 BYPASS=U1100. A6: 6. 35nm
) 5 v_PROC 1 O [ e amA Max, 2mA Idle 001 = =
126
e | | VocoLK3_3 1
w2 3 [ VCCSP| | AP12 =PP3V3 SUS PCH VCC SPI 17 70
o s 22mA Max, 1mA Idie
g NOTE: Pin nane is VCC but really is 3.3V
70 17 _=PP1V05 SO PCH VOOCLK CLK135 AD34 P1s =PP3V3 SO PCH VCC FUSE 1770
VCCCLK: 306mA Max, 89nA Idle VOC( P20 ??mA Max, ??mA ldle %msﬂmw
AA30
a2 L7 =PP1V05 SOM PCH VCCASW 51770 PCH Power
vctAS\A[ VCCASW 670mA Max, 34mA Idle B
70 17 _=PP1VO5_SO_PCH VCCCLK_CLK100 Aces R1g =PP1V05_SOM PCH_VOCASW 1517 70 d} Appl e I nc.
ccal VCCASW 670mA Max, 34mA Idle
70 17 _=PP1VO5_SO_PCH VCOOLK_SSC100 Ao | | VOOELK ®
VOOCLK: 306mA Max, 89mA | di e — NOTI CE OF PROPRI ETARY PROPERTY:
| v A0 =PP1V5 S0 PCH VCCVRM THRM v
— ” con | HE R SRR 1 s e
% Y RM 183mA Max, 68mA Idie THE POSESSOR AGREES TO THE FOLLOW NG
250 [ A0 =PP3V3 S0 PCH VOCS 3 THRM 17 70 | TO MAINTAIN THI'S DOCUVENT | N CONFI DENCE
AE32 = VCC373( AK32 VCC3_3: 133mA Max, 3mA Idle Il NOT TO REPRODUCE OR COPY | T
- 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED
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SYNC DATE=01/21/2013

PCH Gr ounds

OM T_TABLE
A U1100 K39
AL38 LYNXPOI NT L2
AL8 MoBI LE L44
AML4 Fesca M7
(10 oF 11)
AMR4 VSS M2
2o Nz
AMR8 N35
AMBO N39
62 N
e 22
6 24
0 r26
iz r2s
e P30
w1 P32
w24 Rz
= 14
o wis
AR2 R2
Ao o
AT10 R38
aris raa
vss
w17 | | vss 5
ar20 a3
~rzo 1o
B s
AT36 u28
s o
D42 uss
s e
‘a2 n
avza Ve
A1 vie
a3 V2o
se25 vas
AV40 Ve
e s
AV Y14
Fas vis
‘avio v2a
~vis s
AY20 Yaa
AY26 Y36
AY29 Y40
AY7 X8
e
w15
OM T_TABLE
ate U1100 B10
20 LYNXPO NT w23
pres MOBILE o=
FCBGA
2029 (11 OF 11) =1
il vss 2
AB12 B39
AB34, B7
o35 50
250 o1
AC2 BD15S
ACas BD19
ao14 Ave
o6 s
= B0o1
A050 B005
sz =3
010 507
05 o5
= 7
=0 F1s
=3 20
= r20
AF8 Vvss \ES F33
= =
" >
AG26 (e
AG28 G38
= o
16 )
s o
20 s
w22 e
~za oz
3 o
AJI38 H26
AJ6 H31
AJ8 H36
e o
w24 7
s o
“nas as
A1z o
w2 )
BC22 K33
B4z =3

d} Appl e I nc.
®
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4

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

70 15

BYPASS=U1100. A16: 6. 35

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

70 15

BYPASS=U1100. AD12: 6. 35

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

70 15

BYPASS=U1100. R20: 6. 35mm

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

70 15

BYPASS=U1100. R26: 6. 35

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND RTC PWR)
=PP3V3 SUS PCH VCCSUS RTC

70 15

BYPASS=UL100. K8: 6. 35mm

PCH VCCSUSHDA BYPASS
(PCH 3.3V/ 1.5V HDA PWR)
=PP3V3R1V5 SO0 PCH VCCSUSHDA

70 15

I
!

BYPASS=U1100. A26: 6. 35

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

PCH VOCCLK3_3 BYPASS
(PCH 3.3V CLK PWR)
=PP3V3 SO PCH VCOCLK3 3

70 15

1C1720 1Cl721 1C1722 1C1723
1UF 1UF —— 1UF —— 1UF
209 —— 2% — 20% —— Z20%
5 1oV 5 1oV o 10V oV
R xR R
0201 0201 0201 0201
BYPASS=UL100. L26: 6. 35rmm
BYPASS-UL100. L29: 6. 35mm
BYPASS=U1100. M29: 6. 35nm -
BYPASS=U1100. U32: 6. 35nm —
PCH VCC3_3 BYPASS
(PCH 3.3V HVCMOS PVIR)
70 15 _=PP3V3 SO _PCH VCC3 3 HVCMOS
1C1726
0. 1UF
10
L, 1ov
XSR. CERM
0201
BYPASS=U1100. R30: 6. 35
PCH VCC3_3 BYPASS
(PCH 3.3V GPI O LPC PWR)
70 15 _=PP3V3 SO _PCH VCC3 3 GPI O
1C1728
0. 01UF
1006
5 1oV
XTR: CERM
0201
BYPASS=UL100. AE14: 6. 35
PCH VCC3_3 BYPASS
(PCH 3.3V USB2 PWR)
70 15 _=PP3V3 SO _PCH VCC3 3 USB
1C1730
0. 1UF
10%
o lov
XSR. CERM
0201
BYPASS=U1100. L24: 6. 35mmh_
PCH VCC3_3 BYPASS
(PCH 3.3V THERVAL PVR)
70 15 _=PP3V3 SO _PCH VCC3 3 THRM
1C1732
0. 1UF
10
o lov
XSR. CERM
0201
BYPASS=UL100. AK30: 6. 35
PCH VCC BYPASS
(PCH 3.3V FUSE PWR)
70 15 _=PP3V3 SO _PCH VCC FUSE
1C1734
1. OUF
26%
6.3V
5R
0201-1
BYPASS=UL100. P18: 6. 35
PCH VCCVRM BYPASS
(PCH 1.5V VCCVRM PVIR)
70 _=PP1V5_SO_PCH VOCVRM
183mA Max, 68mA Idle
11 _=PP1V5_SO_PCH VCCVRM Bl AS —
15 _=PP1V5_SO_PCH VOCVRM FDI =~ <
15 _=PP1V5_SO_PCH VCCVRM USB3 — ¢
15 _=PP1V5_SO_PCH VCCVRM BCI E —
1s _=PP1V5_SO_PCH VCCVRMI SATA — <
15 _=PP1V5_SO PCH VOCVRM CLK — <
15 _=PP1V5_S0_PCH VCCVRM THRM pu—
1 C1740
—— 10UF
Sy
X5R- CERI
\ 0402-1
BYPASS=U1100. AF34: 12, 7L

70 15

70 15

70 15

70 15

70 15

70 15

70 15 14

PCH VCCASW BYPASS

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

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

H
20

iy
cu
i
=<

||
||
gy
)
|
1

BYPASS=UL100. AGLS: 12. 7mm
BYPASSEUL 100, AA24: 6. 35mm
BYPASS=U1100. AD20{ 6. 35nm
BYPASS=U1100,
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
-

BYPASSSU1100. AKLS: 12. 7
BYPASS=U1100. AK18: 6. 35mm
BYPASS=!

PCH VCCUSBPLLgBYPASS
(PCH 1.05V WSB24PLL PWR)
=PP1V05 S0 'PGH VOCUSBPLL

BYPASS=U1100. U35: 6. 35mm

JiCl??Z
1. OUF

PCH VCCl O BYPASS
(PCH 1. 05V FDI PWR)
=PP1V05 SO 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

6.35mm

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_ S0 PCH VCCCLK SSC100

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

PCH VCCCLK BYPASS
(PCH 1. 05V DI FFCLK PWR)

70 15

1C1776 LC1777
1.0UF ——1 0UF

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

=PP1V05_ S0 PCH VCCCLK CLK100

BYPASS=U1100. AD35: 6. 35

PCH VCCCLK BYPASS
(PCH 1. 05V DI FFCLK135 PWR)

70 15

=PP1V05 S0 PCH VCCCLK CLK135

PCH VCCCLK BYPASS
(PCH 1. 05V SSC PWR)

70 15

BYPASS=U1100. AD34: 6. 35

=PP1V05 SO0 PCH VCCCLK SSC

CRI TI CAL
OM T_TABLE

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

Tz
1. OUF

BYPASS=U1100. AA30: 6. 35

PCH CLK VCC BYPASS
(PCH 1. 05V CLK PLL PWR)

70 _=PP1V05 SO0 PCH VCC CLK R1790 PP1V0O5 SO _PCH VCC CLK F 15
22mA Max, 27mA Idie 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 %EZEF p— gu.%OUF

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

BYPASS=U1100. AP45: 12. 7

nm
BYPASS=U1100. AP45: 6. 35

SYNC DATE=01/21/2013
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5

1

CPU M cr o2- XDP

H 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
w6 XDP_BPM L<2> XDP_CONN Use with 921-0133 Adapter Flex to XDP_CPU_TDO R1820 51 L
[ OB TP1802 _PPIVOS SO XOP - : P e e A s T T
oo XOP BPM L<3> TP1803 70 18 J1800 support chipset debug. Yop
m i) DF4H - 0.
YOP BPM L<ds TP A ORG, §o0%-0- 4V 78 10 6 XDP_CPU TCK R1823 51 :nnp
6 D {ID TP1804 R1830 5% zow W 201
7 o [rRy—XDP BPM L<6> EEP; 150 2 (M) XoP
B TP1805 L oW ~ 186 XDP_CPU TRST L R1824 51 AAAA
XDP_BPM L<6> LF 5% 120w WM 201
R =t I TP1806 o 10 ot =
XDP_BPM L<7: - TDI and TMS are terminated in CPU. =
7 s [T <7> ID TP1807 o @y XDP_CPU PREQ L OBSEN_AQ Py 10 0 ot OBSEN_CD CPU CFG<17> ame e
TP-P6 o [—XDP_CPU PROY L OBSEN A1 ping 100 j PG OBSEN_C1 CPU_CFG<16> ams
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 i 00 1; Py OBSDATA_C1 CPU CFG<9> Yan LR
O O
7 5 (TR)—PY_CFG<2> CBSDATA A2 =—10 01 omp CBRSDATA_C2 CPU_CFG<10> ame
78 5 (TR CPU CFG<3> OBSDATA_A3 Py iz 00 1: Py OBSDATA_C3 CPU _CFG<11> am s @
O O
76 5 [T XDP_BPM L<0> OBSEN B0 P 22 00 21 Gt OBSEN DO CPU _CFG<19> Vanv |4
76 6 (TR XDP_BPM L<1> OBSEN B1 P : o X! 2: P OBSEN D1 CPU_CFG<18> am e
O O
7 5 (TP CFGed> CBSDATA_BO o=— 10 01 = CBRSDATA_DO CPU CFG<12> ame 27
7 5 D> CPU CFG<5> CBSDATA_B1 Py 39 6 0 e OBSDATA_DI1 CPU CFG<13> e e e
" 37 El
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 roE e i Ao DR D ERng
XDP XDP_CPU_PVRGD PWRGD/ HOOKO. - 90 0 o LTPOl K/ HOOKA NC
45 18 12 qoOM}—PM PVRBTN L R1802 o) WYV S — XDP_CPU PWRBTN L HOOK1 - 20 o4 - L TPCI K#/ HOOKS NC NGlper)intel DPDG
: ) VCC_0BS_AB 45 o4 VCC_0BS_CD XOP
WF: SB DPDG says HOOXL is BR_PVRGD_RST# xoP s T} CPU_PVR DEBUG HOOK? U D4l FER RESET#/ HOOKG XDP_CPURST L RIB05 1K 1anA2 CPU RESET L ams
60 a5 12 PM PCH SYS PWROK R1804 53¢ 1 2 XDP_VR READY HOOK3 Pl 49 T e DBR#/ HOOKT. XDR_DBRESET L 1819 S Hzow 2o
<0 A TTIowW oT = O O - D © 20
30 o2 NOTE: XDP_DBRESET| L _pul ['éd-up to 3.3V on PCH Support Page
. —SMBUS XDP SDA ana 44 ol - 00 XDP_CPU_TDO qme 7 .
27 10 [Ty =SMBUS XDP SCL sa - o0l - TRSTn XDP CPU TRST L oD CPU- PCH JTAG Chai n Support
TCKL NC. 56_0 o 55 a DL XDP_CPU TDI oD s 7 : i
o XDP CPU TCK. Txa - % 5 006 57 ; W XDP_CPU TNG o 1678 To link CPU and PCH JTAG pull ICT_JTAG EN to 5V (nust be in S0)
60 59
00 - XDP TP1845 22
MT XDP S| GNALS Rlé%Pll XDP XDP XDP. XDP Q1840 . | €T ITAG EN . Q1846
PCH SI GNALS (AI1T18 R's) 1k Cl8o4 : C1800 * e 1 C1801 1| C1806 DMNSLOSVK- 7 [V} Y] DMNSLOGVK-7
0.1UF —/—  0.1UF —— —Z=10. 1 — 0.1UF ) )
w2 s USB_EXTA OC L R1890 gpogT 1 2 XDP_DAO_USB_EXTA OC L A 20% — 20% Y Rl R E3 E
R1893 NN\ e —oE—ToE—757 1 it iov , iov , , lov 5 10V a
P USB EXTC ac L SHORT 1 Pl XDP DAL USB EXTC CC L 0 i e e 998- 2516 &5 e 7018« XOP_CPU TNVB AT [ XDP_CPU_PCH TN ol THT2 _ xop poi v 411070
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+ [y PCH Pl o2 R1895 ghorr 1,\/\/\/2§ x x il XDP_DA3 PCH GPI 042 o + J_ = TP1840
a2 13 LSE EXTB QC L RI880 sport IAANZ . A00_LLO_LsU EXIB O L B = DM\EL%\/gK‘-t? = e o %n\?s‘tgew 7
s 1s USB_EXTD OC L RI881 gorT 1 g O NOE O A0 XDP_DBL USB_EXTD OC L 10 XDP_CPU_PRESENT L sor- 563 O Y SOT- 563
1+ [y PCH CPL O10 RI896  sHORT 1 AAN 2oe oo 0 XDP_DB2_PCH GPI 010 10 3 g
97 15 qm}— SDCONN STATE crance RI897 sHort 1 ANA 2 XDP_DB3 SDCONN_STATE CHANGE L 16 18 15 ¢ _XDP_CPU TCK S[R3 [» XDP_CPU_PCH TOK o] T3Te  xop pon T 1116 78
30 20 11 DP AUXI O EN SHORT 1 27\0‘E NORE™ NORE ™40 XDP DOO DP AUXCH | SOL L 18 PLACE_NEAR=J1800. 58: 5. 08mm © - - ©  PLACE_NEAR=J1850. 58: 5. 08nm
SATARDRVR EN R1873 shorT 1 oNNE N Now 402 XDP_DC1_SATARDRVR EN
1 - AN\ 18 TP1841
1 | RI874 ghogr 1 e TOE TRE A0 XDP_DC2_PCH GPI CB6 10 o2 - 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
NE NOE NOE 407 LVER ALVER
14 (o} PCH GPLOL6 %g;g SHORT 1 2 e XDP_DDO_PCH_GPI O16 s x S
70
[a) 4 [}
< P e R1882 SHORT— 2 0T XDP_DOL_PCH G OA9 e RCH M cr o2- XDP =PP3V3 S5 XDP e XOBCPY TDO = T XP_cPy Tho PCH TDI ol T e o °7°
- ENET CLKREQ L 1 5 XDP_DD2_ENET CLKREO L . 18 70 PLACE_NEAR=11800. 51 5. 08rm ~ ~ & PLACE_NEAR-11850. 55: 5. 08nm
= 1 (oo AP CLKREQ L RIBB3  gHorT L\ AA 2o o o :” XDP_DD3 AP CLKREO L 1
oD PR B RIBB6 _spcar 1\ 2l o T ™ XDP_FCD_HDD PWR EN - CRITI AL :
w5 o GPU GOOD RI887 SHORT 1 AAN 2opre oo rore—ron XDP_FC1_GPU_GOD o XDP_CCNN R1842 R1840 R1845
NS NaE e J1850 M M 1K
DF4OR%'- grl)g;’- 0.4V NOTE: This is not the standard XDP pi nout. 1,23"&3 ??ﬁ‘zow 1,23"&3
. Use with 921-0133 Adapter Flex to 201 Sor 201
62 () 61 support chi pset debug.
N\
E 1
O O R1892 NOSTUFF
OBSFN_AQ NC. 10 0 o= OBSEN_CD XDP_FCO_HDD PWR EN 18 8
OBSFN_AL NC. 0 0 = OBSEN_C1 XDP_FCl GPU GOOD 10 71 ZPP3V3 S5 XOP 1A 2 PP3V3 S5 XOP R
10 o 1/510/5“\,\, MONTLl NE Wg\D/TH=0 2m
18 _XDP_DAO USB EXTA OC L OBSDATA_AQ - 19 9 P, OBSDATA_ (0 XDP_ D0 _DP AUXCH | SOL L 18 M- LF M N W DTH=0. 15MV
XDP_ DAl _USB EXTC OC L _ - 40 OT. — _ XDP_DC1_SATARDRVR EN 402 NECCLESTHESW
PCH XDP Si gnal |solation Notes: e CESDATA_A1 - 4 O O s Ty CESDATA_C1 s
O O
"Qutput’ non-XDP signals require pulls. 18 _XDP_DA2 PCH GPI 041 OBSDATA A2 - 19 15 il OBSDATA C2 XDP_DC2 PCH GPl 086 18
: : ! ' - - ole = - XDP XoP XoP
Qut put’ PCH XDP signals require pulls. 18 _XDP_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 § {oow /50w /50w
signal path needs to split between route OBSFN_B1 NC: 20 o= NC OBSFN_D1 5201 23/10:1 23/10:1
fromPCH to J1850 and path to non- XDP 220 o+= 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 EXI'BarOC L OBSDATA_BQ ey 29 27 P OBSDATA_DO XDP_DDO_PCH GPI O16 18 78 18 11_XDP_PCH TDI
= - O O a4 =
18 _XDP_DB1 LQ‘EXTD oL OBSDATA_B1 - 39 o X! 29 OBSDATA_D1 XDP_DD1 PCH GPl &49 18 78 18 11_XDP_PCH TMB
0 o= 76 18 11_XDP_PCH TCK
15 _XDP_DB2 PCH.GPI 010 OBSDATA_B2 - L D EE P OBSDATA_D? XDP_DD2 ENET CLKREQ L 18
18 _XDP SDCONN_STATE CHANGE L OBSDATA B3 - 39 35 ot OBSDATA_D3 XDP_DD3 AP _CLKREQ L 18
XDP N e 400 ** = xoP XDP XDP XDP
00 1es, 11850, 51: 5tm 100, W0: 20
o0 12 [TEy—PM RSMRST PCH L R1884 1K 1 PLACE_NEAR=J1850. 40: 2. S4mm XDR_PEH\S5 PWRGD PWRGDY HOOKO - 5 o4 NC | TPCLK/ HOOK4 RLBE7 RIBEE™ 'R1869 'R1866
S AzoW w0l XDPLPCH PWRBTN L HOOK1 - 10 0l NG | TPOLK#/ HOOKS xoP 0 100 o 2%
5%
PM _PWRBTN_ L 0 o 2 VOC_CBS_AB hil 1o o= VCC_0BS_CD RI8Z0 15‘2 oo s onM PO RIROC—qrm = o0 0 o 2o e o
4118 12 201 201 201
< PAGE NeAR-UB000 3572 S~ V VNV S rzow w oze1 HOOK2 NCX—T 0 01 gm RESET#/ HOCK6 XDP_PM PCH PWRCK 2 2201 2 2
0OK3 NG o 5 ol - DBR#/ HOOKT XDP_DBRESET L [oomy 5 15 19
30 o2 NOTE: XDP_DBRESET_L pul | ed-up to 3.3V on PCH Support Page =
47 18 =SMBUS XDP_SDA SDA. Py 15 o2 - D0 XDP_PCH TDO Van EERUR -
P —SMBUS XDP SCL sal '=' 54 00 53 - TRSTn TP XDP PCH TRST L ISYI\K: MASTER=J16 KENNY SYNC DATE:O%/ 18/ 201
@ TCK1 NC 56_0 o 55 - IDL XDP_PCH TDI En 18 78
5 10 11 (T XDP_PCH TOK Tako - : 36 : - e XDP_PCH TMB oD CPU & PCH _M —
00 XDP_PRESENT# N
XDP XDP “ppl e |Inc. 051-0164
o
Soe L o () i 2 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 0: 123
L Il NOT TO REPRODUCE CR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 18 OF 86
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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: 2M\W

\

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
12 [y PLT_RESET L A 38 DEBUG RESET L o o
TAKE_BASE=TRUE
5 5%
/
Unbuf f er ed W
R2055
33
1 2 SMC LRESET L
59 MAKE_BASE=TRUE @ e
1/ 16W
NELLF
205
R2094
133 PCA9557D RESET L o o
5%
1/ 16W
it
w05
R2095
1,38, SSD_RESET L o =
/5%
1/ 16w
Buf f er ed “os”
70 _=PP3V3 SO RSTBUE
CRI Tl CAL
MC74VHC1G08 EXT_GPU: YES
1 S S35+ R2090
U2080 ) PLT RST BUF 1A% 2 TP _GPU RESET L o 72
2 M
. ] o
3 R2080 Mos
C2080 * 100K
. 5%
-1k § iow R2091
A 4502 41/\/\/\/2_%
402 M MAKE_BASE=TRUE __
3 Few BT RESET L oo =
NE-LF
205
= R2088
1 33 2 AP_RESET L oD 2
5%
1/ 16W
NE-LF
205
R2092
GPI O ditchPrevention e o
1/ 16W
VELF
a5
70 20 10 ___=PP3V3_S5_PCH
R2093
C2040 * 1 33 2 BT RESET MASK L 32
0. 1UF %
ceR R 2 402
CRI Tl CAL
5 TC7SZOBFEAPE
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 CVOS
= CRI TI CAL
Q060 'R2063
DMNSLO6VK- 7 « 10K
SOT- 563 [V) :I/quw
sanzo 10 _=PP3V3 S5 PCH 5 L5
b 1 D JTAG TBT TMS PCH DTKT N JTAG TBT TMS o 2
B =
CRITICAL |s C2050 .
Vo ?ggnwp CRI Tl CAL
U2050 2 Q@060 'R2061
08 ° DVNSLOBVK- 7 B 10K
ENET_LOW PVR PCH a1 & oyl ENET _LOW PWR oo R sor. 563 0} $eow
PM PCH PWROK 2l'p1 g z , %01
5 3 TBT _PWR _EN Z>
A2 3 Y oo 20 26 fa) %)
LPC PVRDVN L slgy F 10 (r)—ITAG ISP TDI m-1—7;-1— 2 JTAG TBT TDI .
G\D
4 CRI TI CAL N
@062 R2062
DVN32D2L FB4 . 10K
DFN1006H4- 3 5%
SYM _VER 3 O :I/FZDW
= el - L
70 20 10 _=PP3V3 S5 _PCH 1 (OT}ITAG | SP TDO a[ R [ JTAG TBT TDO am =
@ ~
CRITICAL s 1 C2013
v == G
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 T T
e g VE TBT_Cl O PLUG EVENT BUF 2’\/1\7\/1 TBT_Cl O PLUG EVENT | SOL oD Appl e Inc 051- 0164
I_SBZ NS R2074 for current S .
GND limt if PCHglitches » S
4 NOTI CE OF PROPRI ETARY PROPERTY:
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The circuit bel ow handl es CPU and VTT power

during SO->S3->S0 transitions,

as wel |

as isolating the CPU s SM DRAVMRST# out put fromthe SO DI MV when necessary.
| SOLATE_ CPU MEM L GPI O state during S3<->S0O transitions detern nes behavior

WHEN HIGH: CPU 1.5V remains powered in S3, VIT follows SO rails,
WHEN LOW CPU 1.5V follows SO rails,

MEMWTT_EN =
MEM RESET L =

PLT _RESET L *
Il SOLATE_CPU MEM L + CPU MEM RESET L

PM SLP_S3 L

0 =PP5V_S4 MENRESET

VTT ensures clean CKE transition,

of signal s.

MEM_RESET_L not
MEM RESET_L i sol at ed.

i sol at ed.

MEM SO

PM_MEM PWRGD pul | -up to CPU VTT rail
PM_MEM_PWRGD MUST ASSERT M N 100 NS AFTER MEM VDDQ RAMPS 80%

" PGOOD" FOR CPU

is on CPU page

=PP3va’ s4 pm_ TH'S 1'S GUARANTEED BY THE 2 V/ M5 RAMP RATE OF THE FET
R2118* R2115*
10K 100K CRI Tl CAL
1/12% %12\{\7 5 U2120
20, b5, ZaLveix7
4 PM MEM PWRGD oy s o
»{ MEMRESET_I SOL_LS5V_L
=RPVDDQ S3_MEMRESET 1
CRI Tl CAL
115 ol
SSMBN15AFE
Sorses | Kk R2116*
= 1K 1 C21U1F6
[c% 7S] cTica bk, _;?8:%
2 B4k M
Q116
| SOLATE_NMEM 5V = o
4 VI
= -3 J_
CRI Tl CAL = _ 0 2
175 |,k . MRESET_L — _VEM RESET L L NEM RESET_L g, 2 20 5
SSMENISAFE || SSMVBK15AMFVAPE
—1
2[6% s T
| SO ATE_CPU MEM L
L SOATE G L — MEMVTT C amp
= Ensures CKE signals are held lowin S3
o _=PPDDRVTT_SO_CLAMP
R2150*
10 75mMA max | oad @0. 75V
7022 =PP3V3_S4 MEMRESET 60MW max power
JiC2110
Q. O1UF
2 3% cerm 02 _=PP3V3_S4 MEMRESET CRI TI CAL
0402 1
= R2151* SSMBNLEAPE
6 74LVCIC08 100K
o0 6a 45 14 30 22 gy PM SLP S3 L 2 Soreol PYRL:
u2110 4 MEMVTT_EN o = e 205 2
22 20 [y PCA9557D RESET L f s / VITCLAVP EN
5 3
CRI Tl CAL
NOSTUFF
NOSTUFF
R2312 el sovRaRd |12 1511
o s o ALL_SYS PWRGD 2 A ns = scwses_lk" 0 001@5:—
4
1/510/60W l— 8% 2
16w “ 702
402 5[G7 S[z
o8 21 [T NEMV EN
N\
|
step | 1 SOLATE cPU MEM L | PLT_RESET_L | PM SLP_S3_L | CPU_MEM RESET_L | “WEM 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 X 1 0
4 0 0 1 X 1 0 SYI\K%I II\ﬁSTEF\EJ 16 NI CK SYNC DATE=12/11/201
to ¢ o ! ! 0™ ! ! CPU Menory S3 Support
7 1 1 1 1 CPU_MEM RESET_L 1 b !
SO d} Appl e I nc. 051- 0164 | D
(*) 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 ® 12.4.0
. . . . NOTI CE OF PROPRI ETARY PROPERTY: B —
NOTE: In the event of a S3->S5 transition | SO-ATE_CPU_'VEM_L will still be asserted on next S5->S0 THE L NECRMATLON_ CONTAINED_ HEREI N | S THE
transition. Rails will power-up as if fromS3, but MEMRESET L will not properly assert. Sof t war e T e o e e 21 OF 123
must de-assert | SOLATE_ CPU MEM L and then generate a valid reset cycle on CPU_MEM RESET_L. T T e S 1T I wioLE Or parr [ T—
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8 7 6 5 4 3 2 1

Page Not es d i ni 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 : N
- —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 . o
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 N DDRVREF_DAC 5% DDRVREF_DAC SaT- 563 NE-LF
- =1 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
- =12C_PCA9557D_SCL 7 [y—CPU_DI M/ VREFDO v T3 o 00K 2o = = VYN T NLTNE W DTFED. 3 7 =
- = .
. =1 20 PCAOS57D, SDA 11200 i 2 - e PLACE_NEAR=R2221. 2: 1nm M NNEGK_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
= VE- L
CRI Tl CAL —— 0. 022UF 402 5
N Q260 CPU MEM VREFDQ B | SOL T 1%,
O DMNSLOGVK-7 DDRVREF_DAC CRI TI CAL ? xR cam R2220
3 R2245 DDRVREF_DAC VEM VREEDO A RC L 249, ‘R2241
7 —CPY_DI MVB_VREFDQ o T4 Te 1,{7\%2 VREFMRGN DQ B EN RC . il %?EGVK_7 1% K
= z O PLACE_NEAR=C2240. 1: 2nm 1/ 20W . 1/ 16w
DDRVREF_DAC e DDRVREF_DAC L[ R2243 4 = VE- LF
1 VE-LF C2245 1 2 2438 -
NOTE: CPU DA autput step i 2o RZ02) g PIF T 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_NEGK_W DTH=0. 2 mm
@220 201, Q@265 pin 6: - R2242%
‘o) SELOov 7 L e ez 5 P i
SOT- 563 - —
E J— = 1 C2240 et
—L— 0, 022UF 402,
7 )—CPU_DI MM VREFCA o T4 Te CPU_NEM VREFCA A | SOL T 0%
5 = 2
DDRVREF_DA( X5k CERM
NOTE: CPU has single output for _DAC g/:?\’g:LDAC 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
mar gi ni ng support. \en CRI Tl CAL DDRVREF_DAC Ve DDRVREF_DAC * sor- 563 » = ME- 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
of T3 o Re262'
N ° - PLACE_NEAR=QR220. 3: 2nm 1%
- - = 1 C2260 et
DAC- Based Ma g
2 ase rgl nl ng CPU VEMVREFCA 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 sabl es nargining after platformreset. Rlzo%ﬁs - MEM VREFCA A _RC 1 A2 5%281
70 22 _=PP3V3 S3 VREFMRGN l?;2218 o LANN S VREENRGN A B EN RC . P B ELOBVI- 7 1% o)
2 PP3V3 S3_VREFMRGN o DDRVREF_DAC B DDRVREF_DAC Clr SoT- 563 PLACE_NEAR=C2280. 1: 2mm YE = asw
HOR - - 201
N M N-REGK W DTHe0. 2 mm R2208* o C2285 % R2§83 2 "B Ace_NEAR=R2283. 2: 1. 5
e VoL TAGESS, 3V REF DAC REF DAC 100K 0. 1UF ol T3 To IAANE PPVREF S3 MEM VREFCA B 2
DDRVI DDRVI =
2200 * 1 C2201 20w dov T o PLACE NEAR-R2261. 2: 1nm M NS OTvEs: 3
2. ?é% — lgjégéup s, 202 e R2282*
Tl 1K
TR 2 aoon CRITICAL = PLAGE NEAR-R260. 3 2mm L
J DDRVREF_DAC (Al 4 Rs) L 1160
= C2280 NE-LF
VDD DDRVREF_DAC i ey e 402,
¥ = 2C VREFDACS SCL SCL U2200 VOUTA[L VREFMRGN DQ A R2226 332 LAAA 2 VREFMRGN DQ A RDI V. R22X6 pin 2: T lon,
NBOP 1%  1/16W  M-LF 402 2 SERrcERM
¢y =1 2C VREFDACS SDA 71spA X vaurg2 VREFMRGN DQ B R2246 332 1aap 2 VREEMRGN DO B RDIV PLACE_NPAREQ222S. 1: 5. Smm 0201 R2280
0 1% 1/16W  M-LF 402 PLACE_NEAR=QR265. 4: 5. 5nm VEM VREECA B _RC N 24.9 N
9A0 g vouTd4 VREFMRGN CA AB R2266 332 1 ANNZ—VREEMRGN CA A RDIV PLACE_NEAR=QR225. 1: 5. 5mm v
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!
iR =PP3V3_S3_ VREFVRGN 22 70
P CRITICAL
DORVREF_DAC DDRVREF_DAC
TI 2 ‘ —
conres v T e s
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
N N 1%
(oo POLE s¢NC Ve
3|a0 p1l7 VREFMRGN DO A EN a0z
Addr =0x30( WR) / 0x31( RD) E1FNY p2[o VREFMNRGNIDG B EN
slao P3| 10 VREEMRGN CA A EN
pal 11 VREFNRGN_CA B _EN
ps| 12 VREFMRGN VMEMVREG EN
p =1 2C PCA9557D SCL iscL pefis VREFMRGN_FRAMEBUE_EN DDRVREF_DAC
(@=L 2C PCA9557D SDA 2lspa P71 s NC R2213*
100K
TN o 5T, P 0% U2204
PAD GAD 11200 MAX4253
RST* on 'platformreset’ so that system i \ 201, A VREFNRGN FRAMEBUF BUF
wat chdog wi || disabl e margining. ‘ DDRVREF_DAC
i ; . = ‘R2217
NOTE: Margining will be disabled across all v
soft-resets and sl eep/ wake cycl es. \ 3 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 =
120w
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
Savuaemie e
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 - 0x75) 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 - 1.206V (+/ - 453nV) 0.269V - 1.083V (+/ - 406nV) 1.199V - 1.801V (+/ - 301mV) 0.932V - 1.760V (+/ - 414nV) %%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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, NEM B DO<26> MEM B DO<26>
; MEM B_DO<25> MEM B_DO<25>
7 M B 24> MEM B _DQ<24>
. MEM B N<4> _ MEM B DOS N<4>
. MEM B P<4> -] ::RUt —_ MEM B DQS_P<4>
, MEM B DO<39> MEM B DO<39>
, MEM B DO<38> — MEM B DO<38>
7 MEM B DQ<37> — — MEM B DQ<37>
., MEM B DO<36> WARE_BASESTRUE — MEM B DO<36>
; MEM B DO<35> —BASESTROE. — MEM B_DO<35>
; MEM B DO<34> —BASETTROE. — MEM B DO<34>
; MEM B DO<33> e oe—— MEM B DO<33>
7 MEM B 2> — :T e — MEM B DQ<32>
. MEM B N<5> _ — MEM B_DQS N<5>
; MEMB p<5> = ::RUt — MEM B1DOS P<b>
, MEM B DO<47> . — VEM B DO<A7>
, MEM B DO<46> —BASE=TRUE B DO<46>
; MEM B DO<45> —BASESTRUE — VEMeB DO<45>
; MEM B 44> B DQ<44>
7 M B 43> MEM B_DQ<43>
. MEM B 42> MEM B DQ<42>
; MEM B 41> MEM B DO<41>
7 M B 40> MEM B_DQ<40>
; MEM B N<6> _ | MEM B DOS N<6>
; MEM B P<6> — ‘; = MEM B DQS P<6>
. MEM B 55> MEM B DQ<55>
. MEM B 54> — MEM B DQ<54>
, MEM B DO<53> VEM B DO<53>
; MEM B_DO<52> = MEM B_DO<52>
7 M B 1> — MEM B _DO<51>
, MEM B_DO<50> - MEM B_DO<50>
. MEM B 49> — MEM B DQ<49>
; MEM B _DQ<48> NAKE7 - MEM B DO<48>
; 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 DO<61> - 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
PCIE TBT R2D C P<0> C2800 N — T_TABLE — 2840 | |z PCIE TBT D2R P<0>
R nn o 100 | [mow wev sem e Ger Lz POLE TBT R2D P<0> 229 | pERP_0 0‘62*800 PETP O|_A% 1 POE TBT D2R C P<0> o.10r 15 o wec o oD
; PCI E_TBT _R2D N<O> AnL0 = PCIE TBT D2R C N<O>
77 15 y—PCLE TBT R2D C N<0> c2801  :||: R PERN_O CACTUSR! DGEAC PETN_0 = 1_C2841 ||:  PCIE TBT DPR N<O> o o
0.1UF | [ 10% 16V >GRCERM 0201 FCBGA 0. 1UF | [ 1% 1oV sercERw ozt
2)
PCIE TBT R2D C P<1> 2802 N (sm1 o Cc2842 e PClE TBT D2R P<1>
E a2 o 10 | [ o sew e omr Lz POLE TBT_R2D P<l> A2 | pERP 1 % PETP_ 1| A® -7 PCIE_TBT D2R C P<1> o1 1o o mecm o oD 2 77
: E TBT R2D N<1> AB13 AD1L E TBT D2R C N<1> :
7 15 my—PCLE TBT ReD C Nel> 2803 . ||: z Fd =2 PERN. 1w | PETNLI z Bd = 4 1||:___PCIE TBT D2R N<l> o 2
| [To% 1ov er cema oz01 > s [0 1ov emcERm  Gzor
0. 1UF g 0. 1UF
PCIE TBT R2D C P<2> 2804 N i g Cc2844 | L= PCI E TBT D2R P<2>
7713 D> o 10r | [0% 7o sewc omr Lz POLE TBT R2D P<2> 815 | pERP_ 2 £ | peTP 2| A2 4 POE TBT 2R C P<2> T | oD =
; E TBT R2D N<2> A6 AD15 E TBT D2R C N<2>
77 15 —PCLE TBT R2D C Ne2> C2805 || 2 PO =2 PERN_2 L PETN.2 z Bd = (2845 ||:  POE TBT D2R N<2> o =
| [To% 1ov er cemv oz01 | [o% 1ov eR ceRm G201
0. 1UF — 0. 1UF
PCIE TBT R2D C P<3> C2806 e 2846 +||:__POE TBT D2R P<3>
7 15 T 0. 10F | [% v semcemn ozor Lzz POLE TBT R2D P<3> M8 | pERP. 3 o PETP 3| _AP7 +; PCIE TBT D2R C P<3> 0 10r 1% fov R o000 oD 2 77
: E TBT R2D N<3> AB19 AD19 E TBT D2R C N<3> y
7 15 (rmy—PCLE TBT ReD C N<3> 2807 e T R 3 PERN_3] LPETN.3 z PQl C N3 LC2847 ||:  PCIE TBT D2R N<3> oo =
| | 10% 16V X5R-CERM 0201 | | 10% 16V X5R-CERM 0201
0. 1UF 0. 1UF
2 [rmy—IBT PO E RESET L q PERST_N RSENSE|__U20 TBT_RSENSE
52
® TBT PWR ON POC RST L PWR_ON_POC_RSTN RBI AS|_ V2o TBT RBIAS ‘R2855 , ) ) )
NO STUFF 1K NOTE: The followi ng pins require testpoints:
=PP3V3 TBTLC RTR 26 27 28 70 C2810 * TP_TBT MONDCOD AD23 | MONDCO Ng_ 19 0- GPlO 13 8 - GPlO15
o 0. 1UF oM T TP_TBT MONDCL A4 | NONDCL —xNC o 1- POl 9 - GPlO11
Yrr Gy 2 R2815! DEBUG For moni toring current/vol t age " 220t 2. @Plo2 10 - GPIO 14
C2890 * R2892'| |'R2893 oa0z NOSTUFE TBT_MINOBSP ° | MONOBS_P 3- @03 11 - &lO0
1 1 | ) ) |
R2890 R2891 1}‘]’5{, 3. 3K 3. 3K NONE TBT MONOBSN a6 | MONOBS_N . 4 - GPIOS 12 - GPIO 12
3.3K 3. 3K P 5% 5% = Not _used in_host node.
sk 0w o 2 CRITI CAL asw iisw 402, DEBUG For moni toring cl ock O Im B E RST 0 o TefTetera EdRESETO L - 5 - PCIE_RST_1_N 13 - GPIO 10
ME-LF ME-LF 402 402 402 72 _TP_TBT THERM DP Y7_| THERVDA a - 6 - PCIE_RST_2_N 14 - PB_LSTX
202, , 402 OM T_TABLE 2 2 Use AAS GND bal | for TRERVDN 0] # | PoE RST_1_Ny™ TP TBT PCGVE RESET1 L 7 7 PUERST 3 N 15 - PB LSRX
= TBT SPl MOSI Ra w | PCI E_RST_2_Nn.5 TP_TBT £CIE RESET2_L 72 : — =0 - —
o EE_DI G| P E RST 3 NA2 TP _TBT PClE RESET3 L 2
(TBT_SPl_MSI) s |p Q2 (TBT_SPl_MSO) s TBT_SPI_M SO s | EE_DO a S
MB5256- RMOBXG ss TBT SPI_CS L ADS | EE CS N| &
3 —CS N ve =TBT CLKREQ L
(TBT_SPI_CIK) me s TBT SPI_CLK vl g ck |U PO E_CLKREQ Dy CLIREQ ° ~PRavs TBILC RIR %o 2728 70
(IBT_SPI_CS 1) 1se oD
. EN_LC | K5 TBT EN LC PWR 2
TETROM WP L agw » 212G TBT_TO — T '§ =D ‘R2898
JTAG TBT TS ™S 10K
» 0D
TBTROM HOLD L rHo o 20 JTAG TBT TCK w6 | Tk b REFOLK (OO N gl seor  POLE CLIIOOM TBT P < § HE
[ REFCLK_100_1 NAN|_AC21 PCI E_CLK100M TBT N 1 V- UF
o 20 (O—LTAG TBT TDO ® | Tpo o L < 2 402 R2895
TBT _TEST_EN N | TEST_EN ] (%] 806
4 9 — AA24
TBT TEST PWR GOOD 285 | TEST PWR GOOD | é XTAR, 25_1 79 SYSCLK CLK25M TBT R 2 SYSCLK CLK25M TET .
bl XTAL_25_OuT| A823 TP_TBT XTAL250UT 1o o ™
o] - yisw  Divides 3.3V to 1.8V
1 1 _
R282% R2829 TBTSAKO M. P<3> £14 | ppsnKko_3_ P TMU_CLK_oUT|_ A TBT_TMU CLK OUT o
o %06 TBTSNKO M. N<3> 013 | DPSNKO_3 N TMJ_CLK_I N_Y3 TBT TMU OLK IN 70 26 27 26 _=PP3V3 TBTLC RTR
1/ 16W 1/ 16W
MF-LF M- LF NO STUFF
a5 s TBTSNKO M._P<2> E16 | DPSNKO_2_P
B R280:g1 NN row ’ ! TBTSNKO M. N<2> o5 | DPSNKO_2_ N o [ ppsrc 3 _p| A TP DP TBTSRC M. CP<3> “ 1'350??7 R281%E1 15%896 ’|1?02K880
615 TP _DP TBTSRC M. CN<3>
MF 0201 TBTSNKO M. P<1> E18 | pPSNKO_1_P E DPSRC_3_N “ § E,Z"lsw i 18W E,Z"lsw Tiew
it 1oF it o
= TBTSNKO M. N<1> 17 | ppsnko_1_N DPSRC 2 P| A2 TP DP TBTSRC M. CP<2> P 4402 a0z, |, 502 o2
B13 TP _DP_TBT. 2>
TBTSNKO_M._P<0> 20 | ppsnko_o_p 2 (al o DPSRC_2_N SRC M. Che “ a1 26 _TBT_DDC XBAR EN L
TBTSNKO M. N<O> 019 | DPSNKO_0_N @ >_ g DPSRC 1 P | A0 TP DP TBTSRC M. CP<1> a1 = = = 26 14 _IBT_GO2SX BIDI R
B11 TP _DP_TBT. 1>
TBTSNKO AUXCH P % | pPSNKO_AUX_P < 4 DPSRC_1_N SRC M. QN< @ FIQI381 FOR CYA )
; TBTSNKO_AUXCH N 55_| DPSNKO_AUXIN .| § DPSRC 0 P| %8 TP_DP_TBTSRC M. CP<0> “ allows separation R2881
SNKO AC Coupl i ng & == of GPIO 2/GPIO9
TBTSAKO_HPD. W} DPSNKO HPD o 3 DPSRC_O_N| & TP _DP TBTSRC M. CN<O> " of 0,
[ DP_TBISNKO M. C P<0> C2820 e DP_TBTSNKO M. P<0> ™ T Ao ) T necessary. et
e 0.1UF | [10% 18 e (-D DPSRC_AUX_P | TP _DP_TBTSRC AUXCH CP “ STUFF ONE OF R2881/ 2. e
. XoR CERM 0201 . 6 — =
o5 71 (TE)—DB TBTSNKO M. C N<0> c2821 N DP_TBTSNKO M. N<O> 26 85 RZ?O%?( I:Izzﬁ NNLL ::2: DPSNK1_3_P 5 DPSRC_AUXN B0 TBISRC AUXCH CN “ 26 IBT GPIO 9
0.10F |30 2% oy 500 RPSN@_3_N DPSRC_HPD_ oD | 2 DP_TBTSRC HPD T 26 _TBT GPIO 14
116w > =
os 71 [rmy—DP_TBTSNKO M. C P<1> 2822 || DP_TBTSNKO M. P<1> 26 85 oz , I:Iz:ﬁ & Z:? | 2rsha_2_p ) 1 1O STRE
0.1 11 oo = PPSNAZN GPI 0 2/ Gesx 2 IBT GPSX BID R <ED % ?020?(32 R28180?< 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 £ 0 5% 5% 5%
o.10F I Jom cer 0201 = TBTSNK1 M. N<1> ™ | DPSNK1_1 N GPI O_4/ WAKE_N 4 =TBT WAKE L oo 2 ey ey ey
- = - i AA2 2 402 402 2 2 402
o5 7 [Ty DP_TBTSNKO M. C P<2> 2824 .|| DP_TBTSNKO M. P<2> 26 05 TBTSNKL M. PZ0S 22 | ppsnki_o P |2 GP1O_5/ A1 O PLUG EVENT — ITEE ?;R:LRUED?’EM {ooD 20
0.10F 11308 20 TBTSNKL M4 N<O> 22 I DPSNKL_O_N  |@ gl gj;g gig_& A | 2C TBTRTR SCL e
DP TBTSNKO M. C N<2> 2825 |- DP TBTSNKO M. N<2> 10.7/G 0SA_ 2085 =
o 71 [T 5 — I I S 26 85 TBTSAKIMAUXCH P ~ | DPSNK1_AUX_P GPIO B/EN.CIOPWR OO (TBT EN.CLO PYR 1) — TBT PWRREQL oD = =
’ Y6R CERM 0201 TBTSNKL AUXCH N B | DPSNK1_AUX_N GPI O 9/ OK2GOR2SX_OD* | ™ TBT GPIO 9 26 1 TBT EN CIO PWR L oo =0
os 71 (T¥y—DP_TBTSNKO M. C P<3> Cc2826 e DP_TBTSNKO M. P<3> 26 85 il e - @014 T BT P10 14 " VAKE_ BASE=TRUE 70 68 30 20 28 27 26
0. 1UF |13 &0 ™ T DPSNKL_HPD_ | @l o 15| v TBT DDC XBAR EN L oD = = 3V TBTLC RIR
os 1 )P TBTSNKO M. C N<3> 2827 e DP_TBTSNKO M. N<3> 26 85 . wEee
0.10F 113 el o0 RZ?O%}( A_R2D C P<0> @4 | pA & O0_TX_P/ DP_SRC_0_P| [ PB G C2_TX_P/ DP_SRC 0_P|_R24 TBT B R2D C P<0> o =
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
(o> DP_TBTSNKO AUXCH C P c2828 e DP_TBTSNKO AUXCH P e
o 0.10F 18 cedl oo o "is , A D2R P<0> =2 | pA_Cl C0_RX_P % % PB Oz RX Pl ®2  TBT B DPR P<0> w0 o
: ' A D2R N<O> €22 re2 TBT B D2R N<O>
o5 71(gry—DP TBTSNKO AUXCH C N C2829 || DP_TBTSNKO_AUXCH N 2 85 0 PA_CI CO_RX_N o o PB_CI 2 _RX| 0 < 0 o | 2¢ TBTRTR SDA 20 26 _TBT_A DP_PWRDN
0.1k |18 iz = A CONFI Gl _BUF | PA_CONFI G1/ C1 O 0_LSEO PB_CONFI GL/ G O_2_LSEQ_™* TBT B CONFI Gl BUF oo © % 20 s 26 _TBT_B DP_PWRDN
a A CONFI G2 RC S | PA_CONFI G2/ CIO0_LSCE_| | PB CONFIG2/ IO 2 LSOE| '8 TBT B CONFI G2 RC am s 201 2CTBTRTR SCL 20 20 _TBT_A HV EN
SNK1 AC Coupling _ 20 26 _IBT B HV EN
L24 vesa
s 71 [Ty DP TBTSNK1 M. C P<0> C2830 s L= DP TBTSNK1L M. P<0> 26 s A R2D C P<1> — PA_ClI OL_TX P/ DP_SRC 2_P PB_Cl GB_TX_P/ DP_SRC_2_P| — TBT B R2D C P<1> @ » 5 ) )
0.10F 11l o A R2D C Nel> PA_CI GL_TX_N DP_SRC_2_N| | PB_Ol 08_TX_N/ DP_SRC_2_| TBT B R2D C Ne1> oD = Ro888 R2887
o5 71 [Ty—DP_TBTSNKI M. C N<0> Cc2831 e DP_TBTSNK1 M. N<O> 26 85 A D2R P<1> L22 | pa ¢l OL_RX_P = il PB_Cl 0B_RX_P|_22 TBT B D2R P<1> am o o 1055“ %2‘(
010 | e v A _D2R Ne<1> 22 | pp 0l OL_RX_N E E PE Ol08 RX N2 TBT B DPR N<1> am e s s e
2 2
os 71 [Ty DB TBTSNKL M. C P<1> 2832 || DP_TBTSNKL M. P<1> 26 85 A LSTX "2 | PA LSTX/ CI O 1_LSEO PB_LSTX/ Cl O 3_LSEQ_‘° TBT B LSTX oD «
0.10F 1138 ed o0 A_LSRX 35 | pA_LSRX O O_1_LSCE PB_LSRX/ Gl O 3_LSCE|_& TBT B LSRX o
o5 71 [Ty DP TBTSNKI M. C Nel> 2833 L DP_TBTSNK1 M. N<1> 26 85 _
0.10F |18 3 oy TBTPA M__C P<1> A6 | pA DPSRC 1 P wn PB_DPSRC_1_P|_"20 DP TBTPB M. C P<1> oo % =
TBTPA Ne1> B17 B21 DP_TBTPB Ne1>
s 7 Ey—DP TBTSNKL M. C P<2> c2834 || DP TBTSNKL M. P<2> 26 55 — PADPSRC AN PB_DPSRC.1. — oD - — P — T
0. 1UF |13 &0 TBTPA M. C P<3> a8 | pa DPSRC 3_P PB_DPSRC_3_P|_A22 DP TBTPB M. C P<3> oD = = - I”ths LY
DP_TBTSNK1 M. C N<2> 2835 e DP_TBTSNK1 M. N<2> TBTPA M. C N<3> B19 B23 DP_TBTPB M. C N<3>
= D | Fe— oo PALPSRC_3N PB_OPSRC3 oD Thunderbolt Host (1 of 2
0.10F  TEEE et omon o -
TBTPA AUXCH C P F3 | PA_AUX_P PB_AUX_P|_Ot DP TBTPB AUXCH C P a0 85
DP_TBTSNKL P<3> s e DP_TBTSNK1 p<3> VAR AR <D -
Rl n e = M._C Pe3 C28:361UF I I Tow TV S M._P<3 8 TBTPA AUXCH C N F1 | PA_AUX_N PB_AUX_N_=2 DP TBTPB AUXCH C N a0 85 Appl e Inc. 051- 0164 D
. Yok CERM 0201 <D oy
o5 71 [Ty—DP_TBTSNKI M. C N<3> Cc2837 : I I S DP_TBTSNK1 M. N<3> 26 85 TBTPA HPD " | pPA_DPSRC_HPD PB_DPSRC_HPD|_K3 DP_TBTPB HPD Ve B3 <) 12.4.0
0. 1UF X5R- CERM 0201 TBT A HV EN < | GPI 0_0/ PA_HV_EN BYPO GPI O_1/ PB_HV_EN BYPO| ™ TBT B HV EN oo 25 L\E‘I’IIN?E ?TWPRODA?LEEFFQEI(N?&EEWY:
TBT A GO SEL M 1 O_10/ PA EL/ BYP1 1 0 11/ PB EL/ BYP1| 2 TBT B €O SEL PROPRI ETARY PROPERTY APPLE |
o DP_TBTSNK1 AUXCH C P 2838 . ||: DP_TBTSNK1 AUXCH P 2 85 Fr— | G71O_107PA_Cl O _SEL/ G 0.11/PB_0 O_SEL/ ” Fr— oD * HE POSLOSIR AGREES 1O THE FOLLOW NG
®—|0_ o e e PVRDN GPI O 12/ PA_DP_PWRDN BYP2 ~ GPI O_13/ PB_DP_PWRDN BYP2 PVRDN oo 25 % | TO A NTAIN TH S DOCUVENT 1N CONEI DENCE 28 OF 123
DP_TBTSNKL AUXCH C N C2839 || DP_TBTSNKL AUXCH N ! NOT TO REPRCDUCE OR COPY | T
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EDP current / power

70 _=PP1V0O5 TBTLC RTR

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

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

ORITICAL ???? MW (Single-Port)
a0 | vocrpo_on OM T_TABLE vocipo | ki 2700 mW (Dual - Port)
212 | vec1Po_ON u2800 vecipo | Kis EDP: 3000 mA
€2900 * 1 C2910 1 C2911 1 C2912 1 C2913 24 1 voctpo_on  CACTUSRI DGE4C veeipo [ Lo 2940 * 2941 * 2942 1 29431 2944 1 2945 1 1 C2905
CERM X5R 2 X5R X5R X5R 2 xR VCC1PO_ON VCCLPO X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 —F CERM X5R
0402-1 0201-1 0201-1 0201-1 0201-1 K17 VCC1PO ON VCC1PO M5 0201-1 0201-1 0201-1 0201-1 0201-1 0201-1 0402-1
718 | veciPo_ON VvCCipPo | MO
U4 | vec1Po_ON vcelpo | N m
V7 | voc1Po_oN veeipo | P -
C2901 * 1 C2914 1 C2915 1 C2916 1.C2917 Y | VCC1PO_ON veelpo | P
10UF —— —— 1. OUF —— 1. 0UF —— 1.0UF 1. OUF vecLpo |Ro
ST T EY T e T ey e &0 fvecipo_pe vociro [
et T s s s s @ | vocipo_pe e e
&4 | VCC1PO_PE o
&6 | veciPo_PE > VOCLPO
- veccipo | Vit
&8 | veelpo_PE o =PP3V3 TBTLC RTR 26 28 70
H9 | vCC1PO_PE VECLPO ??? MW (Single-Port)
K19 | vec1Po_PE W 250 nW (Dual - Port)
M9 | vCC1PO_PE xgz = EDP: 240 mA
P19
—| VOCLPO_PE vecsps |1 2970 . C2971 :| 29721 2973 C2974 1 1 C2960
| vt e vosrs Go] e LOE- NI AR TS LOET—  LOE——  LOoE—_———Io0F
- — 643V 6.3V 6.3V 6.3V 6.3V 3V
w9 | vocipo_pe vocsps_aiof M L 020 % 00s 020 % 020 % T ot o
W2 | veC1Po_PE vcesp3_cl ol Re
4
W4 | VCC1PO_PE vocaps_op |t -
& | VCC1PO_DPAUX VecsPs_oh :13
e | vocipo_pPaux VOC3PS_DP |22
- VCC3P3_DP | A7
ADL | vss VCC3P3_DPAUXgk
3 | yss
K9 VSS
L2 | vss _ =PP3V3 S4 TBT 5 28 20 a0 68 70
L16 | vss Vec3p3poC [ K7 EDP: 10 mA
L8 VSS
M3 | vss WSSPE | 22 C2990 *
w7 | yss VsspPE |24 10U —
* | 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 | vss VSSPE |_F11
R2 | vss VvsspE | _F13
R16 | vss VSSPE | _F1°
R | vss VSSPE | P17
s fvss VSSPE | _F10
17 |\ds VSSPE |_F2L
T | vss VSSPE |23
U2 | vss D VSSPE [ FS
L16 | vss VSSPE |7
% [ vss 6 VSSPE |
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
| ACL6 | vSSPE VSSPE |_T2%
AC18 | VSSPE VSSPE | _T23
A0 | vSSPE VvsspE [ U8
\ A2 | VSSPE VSSPE | V23
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
oo | vespe vaspE | vt SYN(%I ll\/LAtSTE J16_IVAX SYNC DATE=02/ 11/ 2013
23
o vssPE vSSPE |2 Thunderbolt Host (2 of 2
VSSPE VSSPE o arenie e s |
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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 O LE —— VDb 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* |¢ TBT PCIE RESET L oD 2
2 [D—=TBLRESELL MR DLY = 60 ms +/ - 20%
Platfornm(PCle) Reset
TBT_EN_LC_| SOL s |En
=TBT CLKREQ L am e
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 = Uu3010 2 ISENSE U330 RESET*[pe  TBT PWR ON POC RST L oo 2
TPS3808
3010 * 1 N oo [ 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 ——
= = 10% ——
- 50v
XTR CERM
040;
1 a . —
1. 05V TBTN.LC" Switch 70 26 _=PP1V05_S0_P1VOSTBTFET 1.05V TBT "Cl O Switch
U3015 70 28 27 26 _=PP3V3 TBTLC RTR
70 26_=PP1V05_SO_P1VOSTBTFET TPSZCS%924 =PP1V0S TBTLC FET o . TPSZCS%E?ZO =PP1V05 TBTCI O FET 0
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: |
Geru 2 @1.0v 28.6 nGChm Max SSMBN37FEAPE 10% @1.05V 11.5 nGhm Max | | 051- 0164 D
402 SOT563 KH &g‘& 2 App e nc.
— oz o
£ 2 G* Bn [ NOTI CE OF PROPRI ETARY PROPERTY:
- .+ [m_TET EN GO0 PuR L = BEHERTI LI e e 1 o e
4 THE POSESSOR AGREES TO THE FOLLOW NG
= | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 30 OF 123
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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 A A A .
wake from Thunderbol t devices. PART NUVBER | ALTERNATE FOR | BOM OPTI ON REF DES | COWENTS: nglzue 1 nglzu:llf e |1?03K227 R3120%2
10% ——
7o SPP3V3 S4 TETAPVESW Nominal  Mn  Max s s30T S oow voh
311S0596 311S0593 ALL T Aternate CERMD;gl]? CERMD;gl]? ol @
pr—— 1 V3P3  1100mA 1030mA  1200mA , 201 201,
CR'C:T;'ZCQ; X 3280 1 . c3281 IHVSO  B90mA  830mA  930mA (assumes 15V, 12Wmi ni mum) 12850398 | 12850220 AL 3.3V INPUT CAP VD 18T A BLAS "
hd - . 7.5-11.7 CRI Tl CAL VOLTAGE=3. 3V
L Gour IHVS3 ~ 890mA  830mMA  930mA (assumes 3S, 9-12.6V, 7.5 vy R sh
5 CBTL05023 C3225
POLY- TANT HVQFN 0. 1UF
CASE- BB SM
19 18 TBT A ClO SEL 1 IBI ASI N Bl ASOUT|_24 %R
20 | V3P3 VIR NG * 0D 2 Gt xor
70 _=PPHV_SW TBTAPWRSW 12 PPHV_SW TBTAPWR 50 18 11 [TRy—DP AUXI O EN 2 |AUXI O_EN 0201
M N _LINE W BTH-0. 38 W7 N
18. 9V Max : L W u([as T M NNEGCW DTH=0. 20 M1 55 20¢gry—DP_TBTPA AUXCH C N C3203?UF |WI s DP_TBTPA AUXCH N 7 |aux- =
L] 1 3211 s 20Qgry—DP TBTPA AUXCH C P 3231 . CERxaR0L s DP_TBTPA AUXCH P & [aux+ AUXI O |23 DP_A AUXCH DDC N 2
3215 1 1 C3210 CRITICAL i vy~ LG23l L AUXI OH_22 DP_A AUXCH DDC P 2
4. 708 —— 0 1UF u3210 — ig% 0. 1UF CoR Xa201 s1¢@ry—DP_TBTPA DDO DATA 4 |DDC_DAT TBT: RX 1 Bias Sink
b 5 , 50V CD3210A0RGP 2 xR » [Twy—DP _TBTPA DDCICLK 5 [Dbc_cLk : =
X5R: CERM an e 6051
0603 603 15 |rsvo RS s 2 (oo} TBT A CONFRGL BUF 16 |CA_DETOUT CA_DET|_18 TBT A CONFIGL RC 29
C3232 e
o8 =TBTAPVRSW EN 5 |EN | SET_V3P3| 8 TBTAPWRSW | SET_V3P3 o5 20 (Ay—DP_TBTPA M. C P<l> | 2o eav 1 ss DP_TBTRPA M. P<1> 11 |pps
m o5 20 [TRy—DP_TBTPA M. C N<1> oéizup XSR 0201 55 DPOTBTPAIME N<1> 10 |pp- DPMLOH|_19 DP_A LSX M. P<1> 20
2 [ry—TBT A HV EN 11 [HV_EN | SET_S0| 10 TBTAPWRSW | SET_SO 1 ("270 oy : I I e [ agerx s DPM.O- |20 DP A LSX M. N<1> 29
. xR 0201 26 LSTX -
e %0 [rEy—=TBT SO EN 17 |so | SET_sS3 9 TBTAPWRSW | SET_S3 1o o8 20 20 20 27 20 =PP3V3_S4 TET L T 5 | srx TBT: LSX_A_R2P/P2R (P/N)
G\D T TBTHV: P15V TBTHV: P15V P
6
‘R3211 ‘R3212 8356% 2 [rmy—1BT A DP PVRON oP_PD
FREEE al 22. 6K 36. 5K DP_TBTPA HPD 12 |HPDOUT HPD_17 TBT A HPD 20
l l l l l § 6w 6w 5 74AUP1TO7GM 2° <ol
vty sty SOT886 D _THVPAD
2402 240 2 oom—TBT A LSRX 4 M R3226* ol e 'R3228
R h M 88 100K
TBTAPVRSW | SET SO R " zg://nv ?%ZDW
TBTHV: P15V TBTHV: P15V M M
i i 201, , 201
R3213 R3214 i o by CoB210
22. 6K 22.6K T SleSfhul? pratecttonl s dn y)
1/ 16W 1/ 16W
MF- LF M- LF
202, , 402
For 12V systens: L320 C3205
PART NUMBER | QrTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON FERR 120- OHvt 3A 0 G1UR
R3210, R3213 TBTHV: P12V : AT Ty TBTACONN 1 C 1|2
11450338 2 RES. MIL FILM 1/ 16W 17, 8K, 1, 0402, SND, LF ) : 0503 MN LN WOTHQ 55 W SIBTACONL 1 C il OO TR
VOLTAGE=TEV M N_NECK_W DTH=0. 20 MV 10%
11450338 2 RES, MIL FI LM 1/ 16W 17. 8K, 1, 0402, SMD, LF R3211, R3214 TBTHV: P12V C3200 * R3201 VALTAGETe. oV g oy o2 e 3270 (Bot hl IC s)
0. 01UF —— . 3 N
0% —— TBTACONN 20 RC AR 2 DP Dir TBT Dir 0201 0. 220F |l 20% cav L TBT A R2D C P<0> am 2 5
Noni nal Mn Max X7R CERM 2 MNLINE WDTH=0. 38 WM > es TBT A R2D P<0> : R 0201 TBT A R2D C N<O> 26 85
= M N_NECK_W DTH-0. 20 M1 5% - - C3271 || <
I HVSO/ S3  1120mA 1090mA  1170mA (12W mi ni mum) L apol  veTAEs oV 170 .- - . TBT A ROD NeO ‘W' |Wl
0. 01UF 201 - - . X5R 0201
e .
GND_VO D=TRUE ) )5(§\R/— e CRI Tl CAL TBT: TX 0 GND_VOl D=TRUE GND_VO D=TRUE
A T otoz TBT Dir oP Dy 'R3271
85 26 TBT_A D2R N<O> 0 a7or I [2% v ss TBT_A_D2R C P<0> - - 4 d ;tq/7“0K
a5 26 TBT A D2R P<0> . C3275 T :‘“"XS"“": ss TBT A D2R C N<O> - - FIILIY 1/ 20w
201
0.470F 11228, o OV DTRUE S-va DITRE / SHLD N :
R3294 R3295 J3200 206 4
E: Pol ari for layout! 1K 1K
NOTE: Pol arity Swapped y L ) DUAL - MDP- K70 3206
11200 120w 2] GHPD  F-ANG TH GNDOG |1 TETACONN 7 G 1] 2
o2 220t 4 | SCONFI GL M._LANEOPo| 3 W N_LI NE_ W DTF-0. 38 WA 11
NO_XNET_CONNECTI ONETRUE o eT_ceen ot 6 [ooowi M__LANEONG |5 MNNEGCW DTH=0. 20 Mia 10%
R3278 470K DYV VS 8 [ gonoe Lo 7 (0-18.9V) X5E CERM
o5 20 [Ty—DB_TBIPA M. C P<3> C3207282ur - H Sl s DP_TBTPA M._P<3> o — - 10 | SM._LANESP  M._LANELPG |9 - - DP_A_LSX_M._P<1> 20 85
o5 20 ()P TBTPA M. C N<3> 2? T ss DP_TBTPA M. N<3> S - 1‘2‘ OM_LANE3N  M._LANEING 1; - - DP A LSX M. N<1> 20 85
‘—QJ—| 0% 5.3 TBT: Termi nat ed T 27 470K OGND4 GND3 o TBT: LSX_ReP/P2R (F/
0. 2208 R 0201 R8279 NNA——ew 16 | SAUX_CHP M._LANE2PG | 16 : - (PN
| & 18 | SAUX_CHN M._LANE2NG | 17
20 | SDP_PWR  pogr A RETURNG |19 NOTE: Pol arity Swapped for |ayout!
= SHLD GND_VQ D=TRUE
CRI Tl CAL J (Both C's)
@0 va p=TRE ST RN 3272 ‘“;o% s L_TBT A R2D C N<1> 26 85
(Both C's) 201 201 (Both D) o.220F 15 &3 TBT A R2D C P<1> <
Cc3276 .|| @ VOrD=TRUE #| | ? "GVD val D=TRUE D3298 AN . - - e TBT A R2D Pel> c3273 .| |: < = °°
2 TBT A D2R N<1> 20% 1 ss TBT A D2R C P<1> BARG0- 02LRH Tsp 3 Les TBT A D2R1_AUXDDC P & = Pl ss TBT A R2D N<1> | 2o v
e 20 0.470F | T 228, . sob gl *= *- Bn Sor
85 26 TBT A D2R P<1> . C3277 s | ss TBT A D2R C N<1> D3299 N © ss TBT A D2R1 AUXDDC N = = TBT TX 1 o o e
| | 20% 4V BAR90- 02LRH TSLP-2-7 L
o e 16:514-0824 / J17: 514- 0831 'R3273
NOTE: Pol arity Swapped for |ayout! T3T2|9C§L J16: 514~ : - 470K
68ONH-5% 0, 430MA- 0. 520HM Izow
s 20 _DP_A AUXCH DDC P 2 1 @D VADTRE P 220
85 20 _DP_A AUXCH DDC N \ N XNET ocxm0603::r| ON=TRUE -
CRI Tl CAL 470k R's for ESD protection
C3298 l_ C32|:99 L3299 on AC- coupl ed signals.
SORE T — 3oP 650NH- 5% 0. 430MA- 0. 520HM 1
sV, S v
06 RP 206 NPo > '
0102 6402 o TR
NO_XNET_CONNECTI ON-TRUE
20 TBT A HPD ’ SYNC VASTER=J16 VAX SYNC_DATE=02] 117 2013
mpnz
29 _TBT A CONFIGL RC DP Source nust pull h
- %%El’ down HPD i nput i th Thunder bolt Connector A
20 @op—BLA FLG2_RC ’ T greater than or equal DRAW NG NUVBER
257
A R oY 2 to 100K (DPv1.1a). ple Inc 051-0164
R3252'| |'R3251 204 1 1 3205 R3241 Ap : om=rTR
C329 c3
i B 00K Si nk HPD range: o 12 4 O
506 5% % = : . 4.
v oW e High: 2.0 - 5.0V NOTI CE OF PROPRI ETARY PROPERTY:
201, 2201 2 201 Low. O - 0.8V THE_| NFORMATI ON_CONTAI NED HEREIN | S THE
: . PROPRI ETARY PROPERTY_OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 32 OF 123
Il NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL CR 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. C§312Ue ! Cé;sl%% ! 'R3327 R3329*
. f— . —— S 10K 100K
70 _=PP3V3 S4 TBTBPVRSW ) 613V A 5%
Nomi nal Mn Max CERM XBR CERM XGR 2 120w - 1/ 20W
1 V3P3 1100mA 1030mA 1200mA 0201 0201 , 201 o S 201,
CRI TI CAL CRI TI CAL -
N c3380 : 1 C3381 | HVSO 890MA 830MA 930mA (assunes 15V, 12W ni ni num) VDD . IBT B BIAS w
C:ESOBU?: L IHVS3 ~ 890mA  830MA  930mA (assunes 3S, 9-12.6V, 7.5-11.7W CﬁsTslzch VOLTAGE=3. 3V
e CBTL05023 C3325
O;P(SlEY—E;Ag‘\FA HVQFN 0. 1UF
10 v3pP30UT| 18 26 TBT B CIO SEL L Bl ASIN Bl ASOUT|_24 %%
20 | JV3P3 X NC o 2 Gt xor
70 _=PPHV_SW TBTBPWRSW — 12 PPHV_SW TBTBPVR 20 10 11 [TEy—DP_AUXI O EN 2 [auxi 0 EN 0201
18. 9V Max l > e J HAhEGCW BTTS 56 DP_TBTPE AUXCH C N 3330 . |WI ss DP_TBTPB AUXCH N 7 laux L
VHV VOLTAGE=T5V 55 26 B LU - =
. . | ) 1 C3311 o5 20 gy DP_TBTPB AUXCH C P C33031U Ly SRR ss DP_TBTPB AUXCH £ 8 | Aux+ AUXI O |_23 DP_B AUXCH DDC N s
3315 G3310 CRITI CAL —— 0. 1UF |—| |Wl AUXI O+__22 DP_B_AUXCH DDC P 20
4. 7TUF —L—o0.1uF U3310 — 10% 0. 1UF e oy a DP_TBTPB DDC! DATA 4 |bbc_paT ° -
323" T, %83" 2 i% D 5 . TBT: RX_1 Bias Sink
o Y o 2 v COB21040RGP xR 1 [Ty DP_TBTPB DDCICLK DDC_CLK
0603 603- 1
16 |RSVD RSVD| 15 2 ¢oom—TBT_B COVFIGI BUF 16 |cA DETOUT CA DET|_18 TBT B CONFIGL RC 30
C3332 e
o0 [Ty =TBTBPURSW EN 5 |EN | SET_vaP3 8 TBTBPWRSW | SET_V3P3 o5 20 [Ty DR TBTPB M. C P<1> 02000 |28 oav s DP_TBTRB M. P<1> 11 |pps
DP_TBTPB M. C N<1> ; DPUTBTPBIMY N<1> 10 |pp. DPl 19 DP B LSX M. P<1>
2 TBT B HV EN 11 |Hv EN | SET_s0| 10 TBTBPWRSW | SET_SO s 26 [T 1 C3333 |- I = MLO¥ %0
o — | [2o% e3v DPMLO-|_20 DP B LSX M. N<1> s
0. 22UF xS0t 20 [T 4BT_BALSTX 14 |LSTX
o0 20 [Tgy—=1BT SO EN 17 |so | SET_s3 9 TBTBPWRSW | SET_S3 _pP3V3 S4 TBT W oA s B |l orx TBT: LSX B R2P/P2R (P/N)
70 68 30 20 28 27 26 =
o . TBTHV: P15V TBTHV: P15V 008 302020 27 20 p
Am— ‘R3311 ‘R3312 CRITI CAL 2s (BB DP PVRDN °bP_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 2 < *
s st SOT886 A D_THVPAD .
R ‘ ‘ = qom—1BT B LSRX 4 L= R3326 P Y R3328
1M as 100K
TBTBPWRSW | SET_SO R 506 59
TBTHV: P15V TBTHV: P15V 1/20% 1120w
R3313'| |'R3314 » 12 2201
22. 6K 22.6K T SleSfhul? pratecttonl s dn y)
1/ 16W 1/ 16W
M- LF M- LF
202, , 402
For 12V systens:
255 C3305
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON FERR- 120- CHVt 3A 5 OLUR
1 Y Y L2 PP3V3RHV_SW TBTBPWR :
11450338 2 RES. MIL FILM 1/ 16W 17, 8K, 1, 0402, SND, LF R3310, R3313 TBTHV: P12V M NLINE W DTFE0. 38 MA TBTBOONN 1 _C 1]z
0603 M N_NECK_W DTH=0. 20 MM MNLINE WOTHD. 38 W7 | [ GND_VO D=TRUE
VOLTAGEST5V INECK
11450338 2 RES, ML FI LM 1/ 16W 17. 8K, 1, 0402, SVD, LF R3311, R3314 TBTHV: P12V C3300 * R3301 vaTAESTs V(01 oy g% 70 (Both C's)
0. 01UF —— Bk X5R- CERM 2
. Lo%—T— TBTBCONN 20 RC AR 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 59 & &= 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 2/ 20W pal - s TBT B R2D N<O> | ;o% —
0. 01UF poL al il Fa &l
— 10% TBT: TX
(c':&vz DECTR;; 2 0% ceru CRI TI CAL -0 @\D_Val D=TRUE
0402 ' ) 1
3374 .|| TBT Dir DP Dilh R3371
o 26 TBT_B_D2R N<O> | 2% v 1 s TBT_B_D2R C P<0> - . 470K
TBT B D2R P<0> 0. 47U CERM X5 1 201 s TBT B D2R C N<O> - - B3 oow
o 26 . 3375 . ||- : - - i i i i
0.aror 2%, v wo.va o= SovaTRE / — N 201
i R3394 R3395 J3200
NOTE: Pol arity Swapped for Layout! 1K 1K C3306
5% 5% DUAL - MDP- K70
20w Taow 2 n 0. 01UF
201 Sor OHPD  F-ANGTH  GNDOg TBTBOONN 7 C 1|2
2 2 24 § ~CONFI GL M._LANEOPG, | 23 WNLINE W DTHO. 38 i | [
NOLXNET_CORNECT! = TRUE roxeromemaeme . 26 [ oo @ M.__LANEONG | 25 WA 10
AVAVAY, ~ —4 28 aND2 G\DL | 27 -18. X5R: CERM
7 T 5% 1/ 20W o) o 0201
o5 20 [Ty—DP_TBIPB M._C P<3> I C330 gzur H 0% 5oV 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_| g i 34 § ~GND4 G333
22U 20% 6.3V TBT: Termi nated I R3379 470K 5 o) O TBT: LSX PIP2R (P
0. 2201 I NN 75w 36 | SAux o M._LANEZ2PG, | 35 SX_R2P/ (PN
| & 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)
I 9 T g C3372 e
Both C Both Dgf 1 T 0.220F | [73r ooy —IELBRDC N> <Tm  °
S . X5R 0201
C3376( 01‘ " ,5) b vor o 2 22% 0 vor e D3398 ( K K) . - - es TBT B R2D P<1> 3373 L TBT B R2D C P<1> am s 5
o 26 TBT B D2R N<i1> 0. a70r 1122 ] ss TBT B D2R C P<1> BARG0- 02LRH TP 3 Les TBT B D2R1_AUXDDC P - J_ - - ss TBT B R2D Ne<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. 47UF || 20% stg/lzm BAR90- 02LRH : TSLP-2-7
NOTE: Pol arity Swapped for Layout! e J16:514-0824 / J17:514-0831
6BQNH 5% 01 430MA- 0. 520HM
o5 30 _DP_B AUXCH DDC P Q . G\D_VO D=TRUE -—
o5 30 _DP_B AUXCH DDC N 0603 -
| RO XNET_CONNECTI ON=TRUE e
CRI Tl CAL 470k R's for ESD protection
1
C3é309P§ e ggigg 13399 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
s BB HPD ’ SYNC VASTER=J16 _VAX SYNC DATE=02/ 11/ 2013
30 _IBT B CONFI GL RC DP Source nust pull -
C3302 * : X
b cone . G3302 down HPD 1 nput w th Thunder bolt Connector B
o0 S greater than or equal -'\ 64
XSR- CERM to 100K (DPv1.1a). -
R3352'| |'R3351 3394 1| | 3305 |'R3341 ozt Appl e Inc. o=
1M 1M 100K ) ® 12.4.0
5% 5% 5% = Si nk HPD range: . .
v oW e High: 2.0 - 5.0V NOTI CE OF PROPRI ETARY PROPERTY:
201, , 201 , 201 N
Low. 0 - 0.8V B ETRTLAL TR L N © Tre
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
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70 47 40

Dual - Por t

Host

DDC Cr osSbar

=PP: DP
1
R3402 1
3 29K R3404
8 1 3400 150w Pow
U3400 8 5
5 v
16 TS3D§:]N0224 b R32402:I|.< o R324%?<
ENA . .
1% 1%
-» @ DP_TBTPA DDC CLK 1| ae araL+ 20 e 1/ 2000
= @D DP_TBTPA DDC DATA 2 | inae RTCAL Sar- [ 19 201 |, 201
curadh] 18 DP_TBTSNKO DDC CLK s
vl v DP_TBTSNKO_DDC DATA &gy
14 SAl SA 15
10 | eng
o DP_TBTPB DDC CLK 8 || ne+ cutB1+| 8
gy DP_TBTPB DDC DATA A ne oute1- [ 7
QuTBo+| 8 DP_TBTSNK1 DDC CLK "
aureo- | 2 DP_TBTSNK1 DDC DATA Fmy -
» mm_TBT_DDC XBAR EN L 124lsg 3, seq il
g E
n —
o~

SYNC MASTER=J16 MAX

SYNC DATE=02/11/201

TTTLE

TBT DDC Cr ossbar

d} Appl e I nc.
®
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a5 44

AP & BT Load Switch

TPS229248

CHANNEL

N-TYPE

18.4 MOHM @. 3V

Al RPORT

s o BLUETOOTH
CRI Tl CAL L3502
TPS22924 FERR- 220- OHM 2. 5A
70 45 22 =PP3V3_S4 AP A2 =P 15 PP3V: 1YY Y L2 2 PP3V3_S4_AP_FLT o
B2 |JVIN Vi 0603 N . 514 S
L&) " cf'(—r m@g@t@a T VKRB W BTHES: § R T AL
AP_PVR_EN 2 |on + C3502 |: C3503 |: C3504 J3500
15 2T =2 0 TUF - 0" TUF~ — TOUF SSD K99
lgV lgV 6.3V F- RT- SML
— 2 X7R-CERM |2 X7R. CERM 2 X5R _
(6] 0402 0402 603 1
o]
— PLACE_NEAR=J3500. 407"7“1 UF a5 44@ AP E\/ENT L 2 O
S 177,ZEPOEAP R2D C N C35051”2 . PCIE AP R2D N 4 0
= 0201 LL1@sERM GRY | - SO
o PO E_AP_R2D ¢ P C3506 120 TOF = POE AP ROD P =0
0201 ] [ 1 @RV X6R3V o}
PLACE_NEARSJ3500/5: 7mm . PCl E CLK100M AP_N 1o
71 PCl E CLK100M AP_P 8
™ 5 g
77 PClE AP D2R P 1015
77 1 PCl E AP D2R N 11
> QI 10
o]
7 =PP3V3_G3H BT = AP_WAKE L s [
2 AP_RESET CONN L 14
CRITI ZALO wnll »AP_CLKREQ Q L 15 g
mead 3501 o 22 USB_BT_MUX_N 16
20 BT _RESET MASK L TPS22924B FERR- 220- OHM 2. 5A :D ; USB BT MUX P 17 g
BT_RESET_MASK_L GATES BT_PWR RST_L A2 csP AL PP3V3 G3H BT FET 1YY Y L2 PP3V3_G3H_BT_FLT 18]
until after SO GPIOis guranteed stable B2 )Vl N VCUT( WTA%EW}STr:o MM 0603 VﬂTﬁﬁE %%3('_’:0 5MM ||
M N”NECK_W DTH=0. 2iVM M N_NECK_W DTH=0. 2MM 19 o
15 «s SMC_G3_WAKESRC EN 2N b 3507 :| 3508 : NS
0. 1UF —— 10UF —— o}
CRITI CAL . 1% T 2% —— ]
540 © X7R- CERM 2 Siok 2
400UV 0402 603
$01563 R3542! £
P- CHN 10K =
3 D S 1/ 12% —
1471 a5, -
—
5
BT _PWR EN
BT_PWR_RST_L
D = :
D
) 42 3348
BT_PWR_RST < 400LvV Supervi sor & CLKREQ# |sol ation
e 2 IS SOT563
s Delay = 130 ms +/- 20%
'R3543 1 C3541
10K 0. 01UF 1 PP3V3_S4_AP_FLT s =PP3V: AP 52 s 70
1/16W 20%
Q%:-ZLF ’ o CRI Tl CAL.
CERM e
402 = 1|1?0305I)<30 12R,3325|>(31 o 1 C3530
= = Hasw 1A 16w U3530 j— %0/1‘”:
5LF 5L SLAAAPO41V S 8%
2 2 TDFN S5
Wake from BT in G3H circuit
1 »» =PP3V3_G3H BT = &P _RESET_CONN L AP_RESET L o
Pl KE L ¢
EN 6 AP_PWR EN am sz e
S 500 . AP_CLKREO O L 7l ‘—j./\ c()a;r 8 AP_CLKREQ L oD i1 i
501 10F R ao
3|D, . SSMBKL5AMFVAPE 232;0 'R3532
— | vesm L CllERM 100K
> DD 02 190
16
| o | - A 1
S EeEE w013 gy USB_BT N 6 -
CRI'TI CAL -4
w0 13 LB USB BT P Ljoviz pp | 10 USB_BT_MJX_Nas 0 PP3V3 S4 AP FLT =
s
USB_BT _WAKEN 2 |pp'a omle SB_BT_MUX_P: w0
1
NCx2{DM 1 1
s | Q570 oRTicA R8270
1 SSNBKISANFVAPE - § ?l%lﬁw
= o0 4 12rmy-PM SLP_S5_L 4ls [V} o LF SYNC VASTER=J16 FI YI N SYNC DATE=01/11/2013
G\D F3 2 T
: Al RPORT/ BT
R351%JK SI GNAL_MODEL=SW _USB3740_DFN_USB3740_MJO s : POLE VWAKE L o2l 3 AF_VAKE L = TR e |
1% -
o e d} Appl e I nc. 051- 0164 | D
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HDD SI GNAL CONNECTOR

J3720
SI LK_PART=HDD
CRI TI CAL
PSA127-0747- AO1- 1H
M ST- SM

OE

s SATA _HDD
s SATA _HDD

G\D_VOI D=TRUE

P
N

G\D_VOI D=TRUE

s SATA _HDD
s SATA_HDD

G\D_VOI D=TRUE

R2D
R2D
D2R C N
D2R C P

G\D_VOI D=TRUE

~JolalsTw][n]e

[eNeNeReNeNoNe]

T°

51850893

—

=

L
1

C3721 .12 0.01UF
10% 25V4|0|2 X7R

G\D_VOI D=TRUE

SATA_HDD R2D _C P 11 78
1|2

SATA HDD R2D C N s
10% 25v 1 [ x7R

402 0. 01UF

G\D_VOI D=TRUE

C3722

C3723 1|2 0.01UF
10% 25V4|0|2X7R |

G\D_VOI D=TRUE

SATA_HDD D2R'N oy 117
SATATHDD D2R P oy 170

1]l2

10% 25v | [ x7R
402

SATA Activity LED

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

Ksl LK_PART=SATA ACTI VE

.2 PCH SATALED L

C3724 aovaord 01UF

DC R =0. 01- ohm

GS3( SSD
33700

PLACE_NER3300. 1: 10MM 05 =PP3V3_SO_LED SATA
Ha =
FERR- 26- OHM 6A SI LK_PART=SSD R3712' |'R3713
=PP3V3_SO0 SSD > ryYy):  =PP3V3_ SO SSDAFLT CRITI CAL 100K & ¢ 100K
- : : e . SSD- J90 118w S New
SSDr Y 0603 SSD: Y Mcﬁf;h(k—g;w EFEg §mn F- RT- SM ME-LE MECLF
1C3701  C37001 AV 1 53 abk,[ 1,402
- LUF 0. 10F 29 Iz _ SMC_O0OB2_R2D_L e
zggg;ﬂ C%/)T 3o ol *—SVC_O0OB2_D?R L o -
0 4 g
O — _ —
= = 1o oteg NC SATA PCl E_SEL SATASH, PO E=L
>0 O1os NC DEVSLP
B SSO-RESELL S o o= NT o e PP3V3_S0_SSD_FLT
e ol ] SSD_EN 1 2 _SO0_ ) w
MFG'RSVD NC T g ol ANAS e
POE TX3 NC Lo ot NC PClE RX3 R3717 O
NC O O NC
Lo ote 1 BPO1
C3711 SSD: Y PClI E TX2 NC 5 O Oy—7 NC PCl E RX2 TPrBPrPlQXPSiSNPlAXSO BPO2
1|12 0. TWUF NC 16 g g 20 NC TP- BP- PLOXP55SWPLAXA50 BPO3
78 : m—lggg:%g:zziz loa/ﬂj{f&'llf;&%?ﬁg 0:4:1 - 5 TP- BP- P19XP5iSNP14X5O BPO4
PCI E Txl oy g | SIS;J:YO 1 ,—I g’éVDC"’li;ED C p<i> 18 O O 38 GééGSTWBZR pP<1> TPrBPrPlQXPSSSNPlAXASOCI E Rxl
1 2 . 78 -l 11 78
(POLARI TY REVERSED) — M " SSD_RZD_C_NR1> 0 I >SS PR N<1> o )
C3710 258 Ere0 so:om e P N IET T Polarity Reversed
SSpRTC PO 10 Ol -SSR PR <G> L ann  PCIE RXO
s 22 34 L >
: === o o - e :
G713 fﬁ’; 0. 1UF @0 va DT 2zl o 33 @0 va DT & Pol arity Reversed
N SSD_R2D_N<O> 10816 | IxsR cerm 0201 = 20— a2 PCl Ex2 SSD requires AC coupling caps on TX side
PCI E TXO . WD b P P S = KD PCIE_CLKIOOM SSD N (.
12 0.1UF 27| 5 ol30 PCIE_CLKIOOM SSD P &y
\ C:S?ioiﬂlggl"cl’)gf;gm 0201 2815 0 29
54 64
O O
" SSDYCLKREQ L 510 o5 ¢
< 23 o6 o 23
58 0 0 68
59 O Ot+——+
60 8
61 o SYNC MASTER=J16 JERRY SYNC DATE=01/07/2013
= e
65 [ SATA/ SSD Connect or s
r—r 1 T e |
d} Appl e I nc. | 051-0164 |D
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HDD POWER/ OOB CONNECTOR

70 50 49 a8 sa =PP3V3_S0_SENSE

HDD Cut - of - Band Tenper at ure Sensi ng

5815 —
0
5%
1/ 16W
NE-LF
402
J3830 . .._=PPsv so_sATA \Ra814
78047-0483 10K
M ST- SM safety isol ation S ow
: Refge” 15
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
CRI Tl CAL C3830: L3830 R38303
51850864 TOUE — 1 2 5 HDD OOB1 DPRF L Node fis at 1.5v 1\, 38K, . \poooml pRR L
529% 0402 FERR- 220- OHM e
X5R 2 Tiow
603 —|_ ssD Y "’502
J_ CRITI CAL
) R1PO2L
SOT23- 3- HF
70 50 40 48 32 =PP3V3_S0_SENSE 2 m 3 __P3V3_S0_O0B
T2 T R WHES 2,
SSDLY, G i D6 '
Ro816 ) P SR X
s K & Q@800
1/ 16W '_
a0z . SSMBN15AFE
2[GN Sf  sorses
SATA L
D3 ' B
= R
K & Q8800
[ SSMBNL5ARE
0 SOT563
s[G” s

70 3s =PPSV. ATA

5

VCG

G\D.

2

5 16V

CRI TI CAL

u3800
LMW331
SC7055

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

_=PP3V3_S0_SENSE

34 48 49 50 70

'R3805
1K

5%

1/ 16W

ME-LF
2402

SMC OOB1_D2R L oy 44 o

SYNC MASTER=J16 JERRY

SYNC DATE=01/07/201

TTILE

HDD Connect or
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5

4

BCMb7765 ENET SR pins are internal

I f disabled: Ckay to float VDD, VDDP & LX pin.

1.2V switching regulator.

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

I f enabled: VDD VDDP connect to =PP3V3_S3_ENET_PHY (add bypassing), LX connects to inductor.
Special Star routing needed on these pins. Decoupling on Pg 37. =PP1V2_ENET_PHY .
396mA (1000base-T, Caesar I1)
70 36 3s_=PP3V3_ENET_PHY
281mA (1000base-T max power, Caesar |V) VDD for Card Reader |/O
. =PP3V3R1V8_CR VDD O ENET SR LX
cfégo%l_ * Internal 1.2V Switching Regul ator pins. CRI TI CAL
FERR- 600- OHM 300MVA- 0. 850HM =ENET_SR VFB s
FERR- 600- OHM 300MVA- 0. 850HM
PP1V2 ENET PHY AVDDL 1 L2
N BTHE: 2 0402
NESTHD
cupca I QgL L0
L3905 = iRy 0%
FERR- 600- GHV 300MA- 0. 850HM - X5R- G5RM 2 2 X5R-CERML CE%B%L
| 1 (Y Y Y \L2_PP3V3 ENET PHY_BI ASVDDH FERR- 600- OHM 0. 5A
0402 =
* REEK W BT 2 ""C3905i PPlve ENETZPHY POLEPLL 1 4 2
VCLTAGE—I 2V ¥ |
xar 8% C3926
s gl
FERR- 600- OHV 300MA- 0. 850HM X5R- 8%01 2 2 X5RCERML Cflag C(/)-\L
p PP3V3 ENl:_r PHY_AVDDY FERR- 600- OHM 300MVA- 0. 850HM
0402 1C3 < PP1V2 ENET_ PHY. HYPLL 1 2
i =i b [ ; caat0 |, (?:3}%1F 1 ENET LGP AS
e ¥ ACE=T. .
M:}?}év 2 xR ceR |2 xgﬁ cerm C39311| A+ C3930
4025 0201 0p1lE —— == 200 UF
X5R- Y, 2 2 X5 pCERMl
il | L2 2 2K =
reoagy ragar  Gpois| | o
4 te 4K o gl 2] 2 W ceroa 9191 5] 8] ~[R[8]3] 3 ¢ ¢ 9 B|ela] R[5 # se| PC39B61| |1 C3935
—PP3V3 SO ENET Pl 16 402 0361 — — 2 S B W g — 0. 11 %903}6[':
° 402 2402 AVDDH S VBbo >‘ 9 ;\ >‘ AVDDL é E ¥RDC X5R- H\ﬁz 2 x8§ LR QUT/GPIOL is used as a 3.3V/ 1.8V internal LDO out for
1 2 é % n:‘ 2] % 3 4 01 6 the card reader on-chip I/0
C3950 R3942 = T & 0 a ﬂ-‘ Connect only to U3900 pin 20.
0. 1UF rrent T L
s PCl E ENET D2R N 12 i,é imting OM T_TABLE 5 B =
@JL——————| L/i 402" Resi stor u3900 S
1
rod 0l G3951 ENET_VMVAI N_PRSNT 58 A N_PRSNT( po een  BOVB7766COKMLG TRoo_P]_40 ENETCONN_MDI_P<0> o
PCI E ENET 2R P Baot . FN-BXe TRoO_N_41 ENETCONN_ VDI _N<0> .
7 Ol | x| PCOIE ENET_D2R C N @&—27|PCE_TXD_N TRD1L_P| 44 ENETCONN_MDI _P<1> 36 80
Fillgvu ~»| PCIE ENET_D2R C P - 28 |pcl E_TXD_P TRDL_N_43 ENETCONN _MDI _N<1> 36 80
3 46 CON >
93:5 5B GrM .| PCIE ENET_R2D P o 33 |paE roP TRO2 P2 Emgw\‘s ﬁ: Re2> s 80
7 o 34 _N 36 80
” PCl E_ENET. 2 PCE_ENET R2D N - PCIE_RXD_N TRD3_P|_50 ENETCONN_MDI_P<3> w6 50
— PCl E_CLK100M ENET_P - 311PCIE REFCLK P TRD3_N|_49 ENETCONN_MDI _N<3> 36 80
o - | - _
Fi}?,v" C3956 o PCI E_CLK100M ENET_N o 20 |P0iE REFALKN
XShREM 0. 1UF m e _ N GPI 0.0/ CRACT_LED*| 55 o
2 « g ) R_ACT_| 2
7 1 D PClE ENET_R2D C N 1 H 7 > ENET_RESET L - JPERST (1PD) ’E[ P10 1/ LR ouT] 8 -
¥ 0 1 @ ENET_CLKREQ L &—%CLKREQ" (o) GPI O 2/ MEDI A SENSEL O g ENET MEDI A SENSE oo 1 e
X5R. CERM “IPx" == Programmbl e pul | - up/ down
. ZENET WAKE L feyes - 3 s . NOTE: “1Px Prog ble pi ||“11NH) R ENET_SD DETECT L@ 37 80
(See note) $P_DETECT can only be used active |ow due to errata b R3961 33
WAKE# 57 20 T ENET_LOW PWR - A [LOWPVR (18D (1 PU-ENET) 26 gm0 ENET SD CMD R3979 o 1 2 e — SDCONN_CNMVD am s s
21 ENET_SD CLK 1 2 SDCONN_CLK 7
Mist isolate fromPCle WAKE# if PHY SMB_ENET_SCL o015V aLK R -0 R3971 5% T Z0W WF 20T oD *7 0
is powered-down in S3/S5. Standard SMVB_ENET_SDA — 0 |SVE BATA (170 cremy or parof 28 = ENET_CR DATA<O> 33N Z s rrrow— o SnONN DATA<O> oy 7 w0
; ) 4 1 DCON <1> .
N—channgl FET isol ati on suggest efﬂ. 5 35 ENET SCLK 66 [SBK_SPDLOOOLED CR_DATAL >3 ENET R DATA:Z: 33 1 5> 5% 1720W M 201" SpCONN DATA<2> D ¥
L ke Lo pa et o2 ENET D s oo 22 « ENET_CR_DATA<3> R3974 33 1 \\Vo 5% TZ0W W 20T ShOONN DATA<3> <o o e
= o . B 2 | o a7 80
"~ \WAKE | - WAKE | 0 55 gy ENET_MOSI @=— 55150 LI NKLED* z IS CR_DATAA| 52 » ENET CR DATA<4> 33 1 2 oV IT20W WP 20T ShoONN DATA<4> @37 5
w0 ssggry ENET_CS L o= 53CSH EECLK % CR DATAS| 53 . ENET CR DATA<5> 33 1 2 2% i SDCONN_DATA<5> gy 57 a0
NCSZ22{SPD100LED/ SERI AL_DO (o) z c&mmei‘.‘—mn—/\/\/\/ % . ENET_CR _DATA<6> R3977 33 1 \WA2 : 1; im . 20T SDOONN_DATA<6> .
s <o} ENET_TRAFFI CLED L o 67 [TRAFFI CLED*/ SERIAL_DI (oo = CR_DATA7|_55 0 ENET_CR I?AT,IAE7> — B S L 33 1 2 : SDCONN_DATA<7> 37 80
18 (1 PU- ENET) M5_I NS*|_5 Control si gnal to light LED or control SD bus power .
o > SYSOLK QLK2SM ENERE. 0 18 harw (v mence, Lot s e 86 "y ENET CR PWREN e,
NC>EZ{XTALO (17U EnET) RV 57 e SDCONN_ WP am s
s ENET_RDAC - 38 |roac (NO1PU CR 1 PD- ENET) SR DI SABLE| 68 . ENET_SR DI SABLE R3981 1K 1 2 402
- THRM_PAD _‘—SW_(See not e) q VVv TTT6W MF-LF J_
PHY Non-Vol atil e Menory 1I1?32946K5 2 ENET 1.2V SR |'S ENABLED | F FLOATI NG L ener supports both active-levels for V.
ROM cont ai ns MAC address, PCle config 1%16 ENET_CR Signal s
info as well as code for Bonjour proxy. %-ZLIW =
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 Moit) 1 ENET_SR_DI SABLE PLAGEMENT_NOTE=PLACE R3979 NEAR U3900
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
©| a 1K pull-down to GND PLACEMENT_NOTE=PLACE R3973 NEAR U3900
Ve __1 CB}QU?:O PLACEMENT_NOTE=PLACE R3974 NEAR U3900
T ¥ PLACEMENT_NOTE=PLACE R3975 NEAR U3900
U890 2 3% o foiaiyia et
SAa C-8s1 PLACEMENT_NOTE=PLACE R3977 NEAR U3900
% 35 [Ty ENET_SCLK - 2 Isck OM T_TABLE si| 1 g ENET_MOSI am s @ PLACEVENT_NOTE=PLACE R3978 NEAR U3900
SYNC MASTER=J16 MAX
%0 3 [T ENET_CS L - 4 Jcs+ miny
2o P ENET_M SO gy = 0 ETHERNET PHY ( CAESAR
— NOSTUFF
3 gRESET* R3990 ['R3997
GND 47K o7 Appl e Inc.
NOTE: Pull-down on SO plus internal pull-ups on ™ %}E‘é’ }E‘é’ (<]
other 3 SPI 2402 2

Atmel AT45DB011D (1Mbit) ROM
ROM i s used then the straps nust change.
ENETM requires S|

NOTE:

pins configures ENET for the
If a different

pul | -down instead of SO

SYNC DATE=02/11/ 2013

TG NOVEET
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CAESAR IV 1.2V I NT. VR CMPTS

70 36 3s =PP3V3_ENET PHY

Power decoupl i ng - %9&'9 s 849&'}
T 8% T,

2 X5R-CERML |2 X7R-CERM
402 0402

s PP1V2_ENET_| NTREG

MAKE_BASE=TRUE

3.3V ENET FET

CAESAR |V ACTIVITY LED

ENET Enabl e Generation CRIT(I)%L
"ENET" = "SO0" || ("S4" && "WOL_EN') NTR4101P
CRI Tl CAL SOT- 23- HF
1401
4. 7UH 0. BA 70 =PP3V3 S4 FET ENET 2/S D\ 3 PP3V3 ENET FET
s ENET_SR LX 1 2 PP1V2_ENET_I NTREG 1TAT
X ) PCAAO31B- SM 1 C4020 T
BRERR; Y B8 S M R BFEES: SV R4020* L F0Ek g
SW TCH_NODE=TRUE 40 VOLTAGE=T. 2V 10K T i )
DI DT=TRUE Feedback | oop i i3 4021
00 Ra021 0. 01UF
2 100K ;
PM EN ENET L 1 2 P3V3ENET_SS 2 H 1
CRITI (C)/;Ll 3 %/ff/é’\év 10%
2N7002%1N * G 402 WEE™M
Sor e e CRI TI CAL
5 6
1 ML EN N 021
4 2N7002§N X G
SOT- 363
o0 on 45 44 21 12 [Ty PM SLP S3 L 2\ 9
— =PP1V2_ENET_PHY s -
— 1
T — =ENET_SR VFB 1 ad

CAESAR | V WAKE#

SOLATI ON

=PP3V3_ENET_PHY 35 3 70

%1070 'R4070
VBKI5AMFVAPE 10K
VESM hal 1/ 16W
1P 2102
s 12 POLE_VAKE_L S[R3 o ENET_VAKE L —  ZENET_WAKE L o
1 P ] = =
ey
T4000
50 35 Ery-ENETCONN MDI_P<1> 1 sM 12 ENETCONN MDI_T_P<1>pry, 36 50
50 35 gry-ENETCONN_MDI_N<1> 2 WA 11 ENETCONN_MDI_T_N<1> gy a6 50
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NOTE: Unused pins have "SMC Pxx" nanes. Unused
pi ns designed as outputs can be left floating, 1o 51 45 _=PP3V3_G3H SMC 30-0OHM 1. 7A
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X5R- CERM 2 2 PeRixer |2 SERMxsR |2 DERXSR |2 SERM XSR M SEoY *oR
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5 (om—ENET ASF_GPI O arch od - D4 IpQo/ | 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
a5 [Ty G2 PONERON L arch int - NS pQa/ | RQL27 Wr3ccPo/ PHA| I3 - arch ad PM PWRBTN L oo 2 1
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ADC Channel Ali ases

SMC Supervi sor and AVREF Supply 4 SMC_ADCO — VSNS P12VG3H a8 81 Project-specific Aliases SMC 32KHz d ock
_— MAKE_BASE=TRUE
44 SNC_PNS — ACDC BURST EN L 5
_ aa SMC_ADC1 — 1 SNS P12VG3H a8 81 = MAKE_BASE=TRUE
70 51 45 4s=PP3V3 G3H SMC ——  WAKE BASE=TRUE \C PI3 SNC OB2 FOD L R521260
ReL02 4 SMC_ADCA = VSNS PVDDOSO 1 01 “ = VAKE_BASESTRUE o 7 12 [TRy—PM CLK32K SUSCLK R 2 1 SMC CLK32K oy aa 70
5145 42 =PP3V3 G3H SMC 1 2 PP3V42 G3H SMC SPVSR - aa SMC PJ2 — SMC OOB2 D2R L 33 81 PLACE_NEAR=U1100. \86: 10MM _ 5%
7 N M N LI NE_W DIFE0. 4MM 41 SMC _ADCS — 'MS&E B% 49 81 = MAKE_BASESTRUE yew
5% M N_NECK_W DTH=0. 1MM - | = -
1 o MC_PPO _— A 1D 402
M:}ggv 9571092 VO TAGES3. 42V 2 SMC_ADCS — VSNS vDOos3_ DOR 01 S =S *
40 = bk SN A NS VDDS3 44 SMC PH2 = SNC_ASSERT_RICRST s SMC Cryst al
2 X5R- CERML == VAKE BASE=TRUE o - kY a NOTE: SMC team wants 12MHz for this Xtal
1 — MC PL6 — SMC_WFEI_PWR EN -
R5105 44 SMC_ADCL0 — VSNS cPuvcC 18 81 s 2 = AKE BASESTRUE . SMC_EXTAL 44 &1
%%OK = MAKE_BASE=TRUE
=PPVI N G3H SMCVREF 1/ 16W SMC ADCL1 — I SNS CPUVCC . i
™ Ve L “ VARE BASE=TRUE e Unused Project-specific -
2 44 SMC_ADC14 — VSNS HDDSO - 14 SMC S5 PVWRGD VIN — NC SMC S5 PVRGD VIN NREEG:
- ™ ——  MAKE_BASE=TRUE = MAKE_BASE=TRUE NO_TEST=TRUE iMm
C5100 B v+ VIN « SNC ADCLS = II\?A'IELES B'_A|SE TRUE o « SNC PLT = ﬁK?’VBCASEPLTLUE NO_TEST=TRUE / g%
— | = — | = 5 = 1/ 16W
0. 47k — U5100 e SMC ADCI7 — _VSNS P1V05S0_PCH - 14 SMC PNB — NC SMC PNB EL5S
VEY 2 VREF- 3. 3V- VDET- 3. 0V BSlO§ = WAKE BASE=TRUE = MAKE_BASE=TRUE NG TEST=TRUE ®RT 2
CERM 3R 6 DFN 5 5% g - 1/20W 42 SMC_ADCI9 — |1 SNS P3v3S4 AP a8 81 a2 SNC PNA — NC_SMC_PNA Y51
NCx—MRL* (i pu) SN0O903049 RESET*[y> ¢ SMC RESET RL 2 1 SMC RESET L {0 44 46 —  VAKE_BASE=TRUE —  MAKE_BASE=TRUE NO_TEST=TRUE 5165 R5165
NCx—qMR2* (i puy WY Toz01 44 SMC_ADC20 — 1SNS SSDSO w00 1 SMC PPA — NC S\BiS4 WAKESRC EN______ 12. 000M-Z- SOPEM 8RF- 1000-M ™ o
—  MAKE_BASE=TRUE —  MAKELBASE=TRUE NO_TEST=TRUE o 1N SMg XTAL R 2 1 SMC XTAL 44 81
SMC_MANUAL_RST L 4 IbELAY CRITICAL  REFoUT| 8 PP3V3_GBH_AVREF_SMC 44 41 SMC_ADC21 — VSNS P3v3S5 9 81 aa SMC_PN7 — NC_SMC_PN7 5x3 ;Xll 2 sm 5%
THRM M N_’L\llggg_vw" g;mg zltm —  MAKE_BASE=TRUE —  MAKE.BASE=TRUE NO_TEST=TRUE C5165 1 . . 1 C5166 h/:lﬁ\é/
G PAD VoL TAGES3, 3V NCETUEE 42 SMC PPS — e SVOUREE 12PF 12PF 402
N ~ > N —F MAKE_BASE=TRUE NO_TEST=TRUE 3% 56,
G5101 C5105 1 1 C5106 G5103 Unused ADC Channel s 14 SMC_PPB _L nc sic pes we & 2 2 20% ru
0. 011u0|:/ﬂ — 1UF —— —— 0, 01UF 10002’5“ f— =, MAKE_BASE=TRUE NO_TEST=TRUE 6402 0402
16V T T 1 25V SMC_PP7 — NE'SMC PP7 e
X7R- CERM 2 X5R. ChoM 2 2 ig,‘,;{ CERM CERM 2 aa SMC PH3 — NC SMC_PH3 “ = MAKE_BASE=TRUE NO_TEST=TRUE
0402 0603- 1 0402 0402 —_— MAKE_BASE=TRUE NO_TEST=TRUE SMC DP HPD L — NC SMC DP HPD L —
as SMC_ADC2 — ﬁK\E/SB’\AEEE}R%\E/SO %%TRUE “ —  MAKE_BASE=TRUE NO_TEST=TRUE -
o - SMC PME S4 DARK L 2~ NC SMC PME S4 DARK L
G\D SMC AVSS 44 SMCADC = NC LSS P12VSO GPUCCRE “ = VRKE BASESTRUE — NO_TEST=TRUE
a4 as 49 81 —BASE= L TEST= SMC_PH? — TP SMC PHY
Note: IPU are pulled to VIN rail vy DT 4w 41 SMC_ADCS — NC VSNS P12 EBVI TP {67 access T ZPB Te-THiSTal 60— WAKE BASE-TRUE N TEST=TRUE R5%48
VOLTAGEZOV —  MAKE_BASE=TRUE NO_TEST=TRUE .2 SMBUS SMC 4 ASE SCL __ NC SMBUS SMC 4 ASF SCL 09 10 12Ty PM PCH_SYS PVROK 2 1 _SMC PM PCH SYS PWROK s
aa _SMC_ADCY — ﬁKIE%As&EF;lR%MEEQ F’\%VT@EST e = MAKE_BASE=TRUE NO_TEST=TRUE 50
- -BASE -TEST= 4 DA — 4 _ASF_SDA 120w
SMC Control | ed RTC Reset 4 SMC ADCI2 — NC VSNS GPUCORE ALT « 2B =R R ol
To absorb current from di scharging RTC Reset CAP T MAKE_BASESTRUE NO_TEST=TRUE o1 a0 _SMBUS. SMCe5. GBH SCL __ NC SMBUS SMC 5 G3H SCL
Ré;% %4 « SMC ADCI3 = ’\nl/;CAKIE SBNAEEE??UUSCRE I\ADL :::EST—TRUE T WAKEBASERTRUE NO_TESTETRUE R5149
Power Button CRITI CAL RTC RESET L R 1 2 RTC RESET L 19 ,, SMC ADCL6 __ NC SMC ADCL6 - o as SMELS SNCZFGEH SDA NC MBS SMo S GoH SA - 0
= VAKE_BASE=TRUE NO_TEST=TRUE o ow e SME > R 76 6 [TEy—CPU CATERR L 2 AAAL _SMC CPU CATERR L oD
- ) BATLOW L — BATLOW L
70 51 a5 4 = a2 SMC_ADC18 — NC SMC_ADCI18 “ = \AKC BASE-TRUE NG TEST=TRUE 1w
T MAKE_BASESTRUE NO_TEST=TRUE 40 SMC_GFX THROTTLE L — NC SMC_GEX THROTTLE L M
SI LK_PART=Pwr Bt n a4 _SMC_ADC22 — NC SMC ADC22 =  NAKE_BASE=TRUE NO _TEST=TRUE 0201
1R5120 ——  NAKE_BASE=TRUE NO_TEST=TRUE 23 WSMC_GEX_OVERTEMP =N M X L I T
e SMC_ADC23 — NC SMC_ADC23 - —BASES - TEsT=
JE.._:ZIC:‘:’ZN(E),\rr %?’f'zKuw ) T MeEeETE Mo TESTETRE SMC TOPBLK SWP L 1R51%(542 PCH STRP TOPBLK SWP L
a4 12
NTCO020AALIB260T = ’\/5\0//0\/ jlesnd
1/20W
NF
s 201

Arch Pull Up/ Down

4
3 Pl at f orm Thermal Contr ol o PP3VE SO_SMC
j_ oM THRVIRI P L R 44 24 2 VEM EVENT L R5170 30k 1 25% 3720w
= CRITI CAL " 46 4 12 PM CLKRUN L R5171 j0¢ LA 2 B 120w -
@123 = 0T
SSIVBK15AMFVAPE 70 45 =PPX 70 51 45 as _=PP3V3_G3H SMC
VESM
This all SNE (@ shut d s 1« ENET_ASF GPIO R5175 30k 1 25% 120w |
Conpar at or Reference SMC control for AirPort power 's allows @ chut down system R5128 14 G3 PONERON L REI76 10Kk 1AAA2B% Tzow |
E 5%
MR s SMC_BC ACCK RS178 100K 1App, 250 320w
R5125 2012 12 SNC SYS LED NOSTUEFRSI79 100K 1 AANT2 5% /20w
20
+ [IE>—SMC RAVBOOT 2 AAAL = | cPu THRMIRI P 3V3 " 4 SVB INT L R5180 ;0 LAAN B 320w
Not e> For SMC regovery nopde 5% a1 32 SMC PME S4 WAKE L RSI81 ok 1/\/\/\/2 % 1/ 20W
1120w 70
201
ED—SMC THRVIRI P
¢ R5127 ScRITICAL sz PP3V3 S4 AP FET
1
R5126 76146 putHRMR P L 2 %380 cuTr oL 1/ 127 s 32 AP_EVENT L R5185 10k 1 2 5% 1/ 20w
10 m vy G 46BLP
2 23w 20w DFNLOO6HA- 3 4132 SMC GB WAKESRC EN __R5118 100k 1 2 59 1/ 20W
281, 201 2 A AL
= 1 o0 as 26 SMC DELAYED PvReD __RB186 100k 1A A 25% 116w
: = 60 44 PM DSW PVRGD 100K LAAN, 5% _1/i6w
This passes CPUs TRHMIRIP to SMC so shutdown reason can be recorded. SMC PM G2 EN R5187 100K 1/\/\/\/ 5—;/;'— lf'zow
60 44
Not e: v
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 SMCis initializing in S5, Place this circuit near the Tee point to mininize reflections —pP3V3 G3H SMC.
| and chip is not yet coAfliygureds 70 a5 =PP1V05 SO SMC R5190 oL as s
1 and ACDC_BURST_EN_L gcoulld be, fl oating. a6 44 SMC TX L 10K 1 2 5% 1/ 20W
R5140 <« RIS N RCL RBI0T soon VAR
10K ¢ BURSTMODE EN Lm0 o5 76 44 SMC PECI L R5192 NV ki
oW AC/ DC B de Enabl SSMBKLSAMFVAPE D3 44 42 SMC_DEBUGPRT TX L 20K 1 2 B 0bow
1/ 28W ur st Mbde Enabl e N Vesw |4 MG DEBUGPRT Rx L ok 1 S 000w
201, LU PROCHOT Suppor t R5135 e g VL A
kn (35140 Level -shifter that allows SMC to drive PROCHOT 1/12W | — 1o a1 SMC_TCK R5195 10K 1/\/\/\/2 0 1/ 20w .
— SSVBNISAFE 255 o 10 44 SMC TDI R5196 1ok 1 2 5% 4720w
” SOT563 6 44 61 62 76 2 1l sk R5138 ° VG T0O R5197 10K 1’\/\/\/2 0w
2[c™ sk SMC PECI L R CPU PECI R 2 1 CPU PECI (prmy 14 4s a0 a4 e T R5198 101 1’\/\/\,2 T
QACDC BURST MT 1/51Ws°w a6 4a SN AN té oW
CRUTI CAL R5136" 'R5137 Mo LF
%1/3:% 70 45 =PP3V3 S5 S NOSTIEE £
SSVBNGE 105140 RO [t SYNC NVASTER=J16 TONY SYNC_DATE=03] 13/ 2013
TUR 402, 2402 T
1%, SMC Support
5 2 CERM X5R = = - —
0201 S g eme e
45 [T)—ACDC BURST EN L — Appl e I nc. 051-0164
5 e\
A \ S 12. 4.0
U5140)-2PMSLP_S3 BUF L NOTI CE OF PROPRI ETARY PROPERTY:
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SPI Boot ROM LPC+SPI Connect or

MATT CONNECTOR

LPCPLUS
1=PP3V3 S5 ROM CRITI CAL
1

J5200
PF40C, 300P- 0. 4V
R5212'| R5211'| 5210 * o RToA » =PP3V3_G3H_LPCPLUS a2y
1/0%5%3 o ;‘éj,%:: ot o SPESV.S0 LB oolz le  SPL_ALT M SO am«n
R AL -
55, a6, 0 Us210 1o 1o LPC CLK33M LPCPLUS s 2 LPC_FRAVE L O
64VBI T D 5C AD<0> 52 9T SPI ROV USE_M_B <o
7 4 rmy—SPL_M.B QLK 6 | SCK sac Sl |s SPI_MB M| ermy e 70 79 44 13 B 20 o7 oD ¢ 40 70
SST25VF064C 7 a1 10 gy LPC AD<2> - gg 10 | g | PMCLKRUN L oD 22 44 4
0 46 SPI_MB CS L 14 CE* 0 44 13 LPC AD<1> Pl 11 12 [ SPI_ALT CLK w6 79
o PV L] 3] W owT Tape OORE—SPLMB MSOmmy we . @@ LPC AD<3> - aET e | SPLATCS L @m“ ,g
o 46 14 [Ty SPI ROM USE M.B 7 HOLD* o «D—SPL_ALT_MOSI bl IR Dl ET LPC_SERI RO oD
vsS ey LPCPLUS_GPI O 100" e | LPC PWRDWN L ) 2 70 4
- 2o DEBUG RESET_L ; 19] § o [20 ; SMC TDI o 4 45
15 11 wSMC_TDO -2 ool2 g | SMoTCK o @
TP_SMC TRST L w2002 g | SMCRESET L o
TP_SMC MD1 - ool o SMC_ROVBOOT oD
1 N SMC_TX_L -2 28 | o | SMC RX L s
L (naS 210 o2t SV R oD
00 - oD
33~ 34
N
51651039
SPI_ALT M SO 46 %a
SPI_ALT MOBL 46 79
SPI_ALT CLK s 79
SPI JALT CS L 46 79
1 1 1 1
R5223 |'R5224 |'R5225 |'R5226  rrace nears200 11 5mn
22 43 43 43 P B ACE NEAR-33200. 15" 10mm
1/16W 1/16W 1/16W 1/16W PLACE 95200, 14: 5mm
M- LF M- LF M- LF M- LF
2402 2402 2402 2402
R5220 R5227
713 [rEy—SPL_CSO R L PLACE NEAR=ULLO0. M7 11, A5 5 5Pl cso L 1483 2 SPI_MB CS Loy a6 70
N pregvr———AY
PLACE_NEAR-ULLOD. AL 12. 5V . o
79 ,gm SPI_CLK R N 2 SPI_CLK PLACEiNEAR=l6225—25|'J|:m/\/5\D//ﬂ\/2 SPI_M.B CLK @
R5222 oW R5229 %Eg‘;”
7 15 (CEy—SPL_MBI_R IV v G o SPI_MOSI 143 5 SPL_M.B MBI gy, 46 7o
PLACE_NEAR=U1100. AH1: 18. 5MV 1/51%W PLACE_NEAR=R5224. 2: 5Srm 4 10/60W
it R5230 #i0F
402 24 402
79 13 (OOT} SPI_M SO 1 2 SPIL_MB_M SO I 46 7
1/510/50W PLACE_NEAR=U5210. 2: 5SMV
M- LF
402
| SMC SPI Support
| R5250
70 a1 @OUSPIASNC MSO 2 24 4
1/51“/gvv PLACE_NEAR=U5210. 2: 5MM
Most  R5251
70 aa SPI_SMC MOSI 2 A3
ACE_NEAR=U5000. N9: 8. 5MM Yoy
1/16W
R5252 M5
a0 Ey_SPL_SMC QLK 2 ARAL SYNG. VAT ER=d 16 TONY. SYNC. DATE=03/ 13/ 2013
PLACE_NEAR=U5000. L10: 15MM _ 5% LRSS
WY ooen SPI and Debug Connect or
402 15

TG e sz |
- SPI_SMC CS L 2 1
m>PLACE7NE/-\R:L.rsooo. KL0: 12. 7M1 598 d} Appl e I nc. 051-0164 | D
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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 SMBUS ' o Master !
70 47 ! 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 v LE VELF 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
& VAKE_BASE=TRUE — = MAKE_BASE=TRUE v i SML PCH_O DATA
M L M MAKE_BASE=TRUE
p— SMBUS SMC O SO SDA 44 51 ']
—  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 -
— =12 sonime sa 2 | OXAS RELG® = -5\ shal saL o | B éﬁ:iagem a
— _=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 et — SMPCH1 OK - 888 Kot
— =12C VREFDACS SDA 22 — SM._PCH 1_DATA 13
L L
w2201 U5690
Vref Control LCD Tenp | Renpt g ( Dev)
I x30 Wite T 6
—_=12C PCA9557D SCL 2 X3 Kead — =SMB SNS3 sa w0 E@Ezgggfgrew)'
— — X
__ =1 2C PCA9557D SDA o __ —SMB SNS3 SDA o 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 [t s 18100
Backl i ght Contr ol Di spl ay TCon oz2| |29 BLC Control from TCon
_I =12C BKLT SCL o 888 Kent® v —PP3V3 50 SMEUS SMC 1 40 _SMB DP_TCON SCL - L =SMB DP BLC SCL o | Ox58 Wite
— 81 TAKE_BASE=TRUE v — BXSS Read
— =12C BKLT SDA o R5310'| |'R5311 40 _SMB DP_TOON SDA — =SVB DP BLC SDA o
81 MAKE_BASE=TRUE
4. 7K 4.7K |
L 5% 5% J L
U5000 %/F;gf” i/g;f‘é” L5650
16500 SMC (SMBus 1) 2| |2 Tenp Sensors "T2" . J16:
' ' (BRSDL0 ev):
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 SME 1 SO SDA 4 sl §N§§4ézft7
— — X Ite
1 o SMBUS SMC 1_SO_SCL X ad
| & SV 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)(;% }gead — SMVB DP TCON SLA SDA a0 Pg?il Wle{wor | D
— =12C MKEY SDA s . 8x18 ALY
L
J1800, J1850
XDP 70 _=PP3V3 SAMSNBUS SMC 2
T 8x8§ }%i te
d
— =SMBUS XpP SQL w | T TR R5320'| |'R5321
— =SMBUS XDP SDA 18 47K 47K
. (5000 e et 34200
SMC,( SMBus 2) 022 [2102 ALS
! ' 83 Wike
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\/[ : \/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
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T
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8

5

4

3 2

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

AC/ DC | owsi de sense (Systemtotal)

a4 a5 48 49

oD 45 81

a4 a5 48 a9
81

oD 45 81

a4 a5 48 ag
81

N\

OTDgs 8

a4 a5 48 49

CRI Tl CAL
R5400
0.3/92 PP12V_G3H SNS o NOTE: VSNS on S5 to avoi d burning G3H Power
T R5401
0612 18. 2K
70 =PP12V_G3H SNS R 1 70 =PP12V_S5_SNS 1 2 o VSNS PI2VG3H gy 45 1
3 4 196
v U5000. E2: 10mm
402 'R5402 |1 >
o _=PP3V3 S5 SENSE U5000. E2: 10mm | =0 1t C5402
SRSV % 0. 22UF
1/ 16W T 2%
1 C5400 NE- LF 2 %
0. 22UF 2902 0301
- 269%
2 53V G\D_SMC_AVSS
Vi 0201 81
U5000. E1: 10mm
P54%2 = R5405
a1 _SNS P12VG3H N 5)in SC70 OUT |6 =1 | SNS P12VG3H R 1 4 R8K,  isns pisvesH
ORI TI CAL 176w
51 _SNS_P12VG3H P 40N+ REF| L R5406 VELF U5000. E1: 10nm
20K 1 C5405
%
35352208 G\D 50w ——0.22UF
i ~ s %
Gain: 100 VIV 2201 2 yeR
Range: 0-16.5A 0201
= = = GND_SMC_AVSS
|/ V-sense for HDD (Devel opnent, but need R5420)
CRI Tl CAL
R5420
0.010 PPHDD _SO_SNS
i BT ropd e
70 _=PPHDD SO _SNS R 1 L 402K, VSNS_HDDSO
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_I VSNS: Y
GND_SMC_AVSS
NA2164A429FF K HDD_1 VSNS: Y
WCSP- 4 R5425
51 _SNS HDD P A1|N+CHTICALQJTBzmlsr\ASHDDwR L 1498 i sns ropso
HDD _I VSNS: Y
SNS HDD N A2 ; OM T_TABLE
o I'N- Dz5420 % = i U5000. B2: 10mm \
G\D CS%Z?’- 0B, 1.C5425
35353597 B 2 9;,22UF
Gain: 200 V/V 2 b3
Range: 0-1.65A 0201
= = GND_SMC_AVSS 2
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 = vax 0. o) 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 145 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

TTILE

I and V Sense

d} Appl e I nc.
®
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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 oD Ssh: ¥
W R5526
o612 =PP3V3 S5 SNS 1 AR, vens pavass
.o _=PPSSD SO SNS R 2 1 ° o
4 3 LA7: 1 1/12qu
U000 omm o U5000. A7: 10mm
1 C5526
0. 22UF
20°
2 Sir
0201
SSDr Y GND_SMC_AVSS 44 45 48 49 81
NA2165A%(\)(FF X o
A R5525 N\
4. 53K
1 _SNS SSD P AL | N 1y oy OUTIEZ 22 1SNS SSOS0 R N 2 41 SNS SSDSO s b
SNS SSD N A2 1/ 20w OM T_TABLE
o I N i U5000. B7: 12, 7mn\
D 1 C5525
35353597 B 95,22 F
Gain: 200 V/V 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 ADCA/ | COM ADC5)

| 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 o
T R5531
12
=PPVDDO SO SNS R 1A L 453K,
3 4
o U5000. B3: 12. 7nm
- 1 C5531
49 4 34 _=PP3V3 SO SENSE 0. 22UF
—— 209%
1 C5530 2 &
0. 22UF 0201
20
m 2 o G\D_SMC_AVSS
E 0201
1 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
= = G\D_SMC_AVSS
VDDQ | owsi de sense for SO DI MM nodul es
CRI Tl CAL
R5540
0. 0005 PPVI DDR 70
19%
" R5541
0612
=PPVDDQ S3 SNS DDR R 1 2
3 4
49 43 34 =PP3VQ SO SENSE
%
1 C5540
0.122UF
209%,
) 2 S GND_SMC AVSS
V+ 0201
CRLTI CAL
Us5540 = R5545
1 NA211
s _SNS VDDOS3 DDR N slin | SCI0 T OUT L6 s iSNS VDDOS3gDDR R 14 23Ks | sns voposs por
150w
51 _SNS VDDQS3 DDR P 40N+ REF| L R5546 e U5000. Ad: 10mm
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
(f} Appl e | nc. 051- 0164
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M.B Proximty

. SNS T1 1 P g
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 56
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 — ¥ 0.1PF
DFNL006HA- 3 2 By
2 201
SNS T1 2 N 5061
PLACEMENT_NOTE=P| ace Q6612 between CPU socket and CPU Power

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

3CRITICJ-‘\L
1 660
CABBLP

DFN1006H4- 3
2

gﬁé&
1 C5660

— 2. 2PF
— *[:0.1PF
, 25V

N

201

SNS T2 1 N

PLACEMENT_NOTE=PI ace Q6660 near

BLC Proximty

SO- DI MM connect or s

SNS T2 3 P

3CRI TI CAL
1 664
C846BLP

DFN1006H4- 3
2

1 C5664

—— 2. 2PF
— 4] 0. 1PF
2 25V

NI
201

SNS T2 3 N

PLACEMENT_NOTE=P| ace (6554 near

M.B Proximty

BLC controller

SNS T2 2 P

50 81

50 81

50 81

DT SR ECT TR

50 81

3CRITICJ-‘\L
1 665
CAGBLP

DFN1006H4- 3
2

1 C56

2 CERM
402

62

L 0. 0022UF

SNS T2 2 N

INET EXNI\ECTI ON=TRUE
372MW

50 81

B EREY Bagecn aveTrue

50 81

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

AC/ DC biode on supply

Tenper ature Sensor

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

suppl y conponents

SO DI WM

81 50

M.B Prox 2 (Tn2p)

81 50

BLC Pr.ox

81 50

81 50

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

LN

50 81

50 81

T1

a7

SNS T2 1 P
X @(‘& T
NOXNEEEE N Sy - TRUE
XV\53951
SNS T241 N 1 R 2 50 49 48 34 =PP3V3 S0 _SENSE
SNS T2 2 P L 5650
1UF
O X ML) e = 38
= '\%ws%%\."%ﬁgém?“: &
SM =
SNST2 2 N 1532 ]
™
SNS T2 3 P UEa50
T %Qé!gg 1 s 7__-svB sns2 sa
NoX =S TRYE DXP1l sOT23-8 SCL =
1>3<V\!’5t3§é”$N= 2|0xP2 o 11 caL SDAL®__ =SMB SNS2 DA
SM 3|pxP3
B 162 SNS T2 DXN__ o 12C Address (TMP432B):

Ox9A (Wite)

a9
O

0x9B (Read)

s0 _SNS T13 P

70 50 49 48 34

=PP3V3 SO SENSE

M.B Prox 1 (Tnip)

SNS T1 1 N

81 50

CPU Prox 81

s0 _SNS T1 2 P
TMAKE_BASE=T

o s WSNS T1 2 N
~MARE_BASE=

AC/ DC W SNST13 P

SNS T1 3 N

81 50

Filter

Caps:

Stuf f

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)

if needed for PSU sensor S|

T3:

CRITICAL 1
U5600
EMC1414- 1- Al ZL
MSOP
2| pp1 THERM / ADDR
3| pnt ALERT*
4| bP2/ D\3 SVDATA| O =SVB SNSI SDA -y o0
" S| one/ DP3 sMoLk | 10=SMB SNS1 SO
GN\D
NOSTUFF 5
U5600. 5: 2MM l | 2C Address (EMC1414-1):
1 C5605 1 0x98 (Wite)
47PF = 0x99 (Read)
5 30V
CERM
402
L Not e:
Internal sensor of the EMC 1414
will be used as the anbient sensor.

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

18%

, lev
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 scenmtic and PCB file of fan(All

Add C6020 1000pF Cap,

SMC Fan @ (System

L6000
220- OHW 1. 4A

. _=PP12V_SD FAN 1 2
Y6000 |1 08001 rTeA
4. TUF g'aglUF

2051 45 s —PP3V3 @GBH 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
chigrl |:eoag0 =
Caw— Ty . PPAVE_AUDI O ANALOG ey o2 56 50
X5R- 1 X5R CRI Tl CAL
402 0402
06108 1. 105 |* ' OBLlO04cs1061| |- 05107
10UF X f— 0.47UF - L 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
s 58 56 52 GND_AUDI O CODEC - CASE- B2- SM < ol w 18 o To A 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 TPRAUD HP_L NC %
1% 402-LF T —|_ 402-LF  CS4206 FP m HPOUT_L| 38 M N LI NE W DTH=0. 1MM M N_NECK_\W DTH=0. 1MM 5
1/16W \VHP_FI LT+ CRITI CAL 1/16W
2%:.25 CS4206 EN 41 e A LT U101 HPour_R40 M N 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 L2 L_N oD 54 WOOFERS &R ° 1D|§V6E5_7?L6u °
CS4206_FLYC LI NEOUT R2+|_32 AUD L2 R P 55 59 170
BAT54XV2T1 45 _|rLvP - o> 0
R6106 CGlllJi 2 Jrive LI NEouT_f2- 22 AL L RN s . D“’S?‘Sgéé! Fiow
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_VCOM M REKERR-W BTHER; 28MM il
VL_IF )
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 NO TEST=TRUE AUD LI _COV NC o
C 7 1 rmy—HDA_SYNC LI NEI N_R+|_23 NO TEST=TRUE AUD LI _P_R NC NC BEVE|AUDI O
R6101 1 10 |sync ¢ 170
22
79 11 eoom—HDA _SDI NO 1 2 0 AUD SDI _R 8 |[spi M CIN L+ 18 AUD MC INL_P s6 50 400UV
= /:/é}/éx 5_Ispo MCINL-| 17 AUD M C INL N @m o oo o4 || sors63
L | 1" . M CI N R+_19 NQ TEST=TRUE AUD M C INP_R NC E'H s 2 6170 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% L7 2
1/16W 100K 1/16W
Vo5~ ’%léw DGND THRM PAD_AGND Mios" BLIO NS _—
CLE
4022 ~ o) |
DM CS SHOULD HAVE OMWN GND ON CONNECTOR SHARED W TH CAMERA 100 3 o P CRITI CAL
a8 GND_AUDI O DM C 5o ; €c6113,[* 16114 [*C6115 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
18y
- W I | Bep, |78 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 ’%//FIEEV
50 58 56 52 GND_AUDI O CODEC 402
- "’__|.o - 6171 P G
B oL
o
APPLE P/ N 353S2456 T
4. 5V POVNER SUPPLY FOR CODEC X
" NC
NC
o BRTAPO
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(l)?6173
KERR-VY BFHES: 48MM S0
s -
2
FERR- 220- OHM \455671]74051 | 6171 N S
70 59 =PP5V. AUD 1 24V5_REQ IN 6|y SN ouT 1 PPAVS5_AUDI Al 52 56 58
" s = g
R6120 4V5 REG EN _ 4ley NRFB[3 4V5_NR =
0
. - =PP3V3_SO_AUDI O 1 2 nls
o e I m C6122 1 @b M N-kktR-W BFHES: 2MM
Yaoz" T XW6110 Cgll%é - - EZSF124
0V . _
A WSR2 5 _ o cééi,;ﬂ;— T istz SYNCII ll\ﬁSTERtJ 16 DI RK SYNC DATE=03/ 07/ 2013
sM 0402 402-1
e e AUDI O CODEC/ REGULATORS
AGESo! : 051-0164
= XW111 d} Appl e Inc. el
R GND_AUDI HPA s3 ® 12.4.0
= N WEE%%W, . . 4.
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NO_XNET_CONNECTI ON=TRUE

C6262
100PF
1]]2
1
5%
50V
CERM
NO_XNEF BENNECTI ONETRUE
262
R & L CHANNELS SWAPPED TO MAKE LAYOUT MORE LOG CAL (2%
1%
ne" MAX97220_OUTR o = = o 52 [ PP5Y_AUDI O HPANP
&535@[ R6261
26. 1 C6250 1 16251 C6252 1 1 C6253
o AU LOL RN T[22 AUD LOL RC N SRR MAX97220_I NR N gom <5 = 0 TUF - L ToUF TUF—— L 1uF
2096 v X7R- c&lzé;\ln 2 2 §68\F{ CERM >l<§\F,a 2 2 >l<§\pla
Sy 201 6402 0402-1 402-1 202-1
CASE- A
BBEs s 52 _GND_AUDI O_HPAMP GND_AUDI O HPAMP - 4
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 g § R & L CHANNEES SWAPPED TO MAKE LAYOUT MORE LOGI CAL
TANT 201
CASE- A
NO_XNET_GONNECTI ONETRUE | NO XNET_CONNECTI ON=TRUE °0 % D> mg;%gg : Hs :;‘ 12 N qoa QT2 Mﬁ-ﬁ%ﬁﬁ%gﬁ‘m oD = =
R?gGG4K 1 90601394 % 5 D "N U250 Biag Ll MAX97220 Bl AS = '
1200 - 2% s 53 r-MAX97220 I NL_P 7 |NR+I ;:97T%é,9 ‘EQI‘EWR 10 ! - . MAX97220 OUTL @ 5
2%, 2 G = 5 [y MAX97220 I NL_N 8w FRER- W NERERR-W BHES: 21
A2 MAX97220_C1P
s AUD_HP_PORT_REF . 7220_SHDN L 16 sHon g a4
0 6 o~ 1 (6255 1 C6256
RE N
NO_XNET_CONNECTI ONETRUE | No XNET_CONNECTI ORETRUE 5 E N N R6253! |'R6254
274 16274 o o w| ~ Q02T 402-1 2. 0K 2. 0K
19.6K —L T00PF a 5257 5258 ) S CRITI CAL CRITI CAL
1/ 20W T &% MAX97220 C1N 1 1 VF- LF VE: LF Q6250 Q6251
20, 2 coam M Nk BHEES: 2 0.10F — ——0,1UF 4022 2402 DVN2015UFDE DVN2015UFDE
18v 2 2 18v 1 1UDFN
X7R- CERM X7R- CERM
?“‘3 R6273 0402 0402 5 5
33UF e 722 L_ZOBEL 722 R_ZOBEL
. ADLOL L Pif[2sAUDLOL L CP 551K MAX97220_INL_ Py o 20 VL WD o - -
\ 1% MI\ENEOCWDTH=81 3 G |3 3| G
205 V58w . 6284 R6251'| |'R6252 H
é v 625
¢ P 2l 5OUF 33 33
e =~ v 1718 ew ] ]
2 25! - LF - L
5 5 TR 202, 402 " 4 7
33UF Re2/71
0 54 52 AUD LOL L Nu(zsgAUD LOl L CN 1,\/1-\0//\/'3 MAX97220_I NL_N_pormy 55 50
20% 1 h;Faw s 52 GND_AUDI O HPAMP
Ciéé‘{A 201
" NO_XNET_CONNECTI ONSTRUAXO7220 OUTL
“TRUGAX97220 QUTL  gromy sa 5o
R6272 =
19°6K
1%
1/ 20W
2’\14:1 s2 52 (TR PP5V_AUDI O HPAMP
C6272
100PF R(:‘>12L-'67K
12 5%
11 1/ 20
o0 201,
5565 MUTE SW TCH
NO_XNET_CONNECTI ON=TRUE NC
252 |26 252 pls NOSTUFF 2
15AFE R6256
SSMERLEA 563—‘“ SSMBNLSAFE | ° &g
'— |_' 1/ 16W
* M- LF
R6255 2[G7 s[g 5[GY sh; 402 |1
53 __MAX97220 SHDN L NN MUTE_CONTROL
r05 R6258 R6259*
100K 100K
5% 5%
1/ 20w 1/ 20w
ME ME
201, 201,
s G\ND_AUDI O HPAMP
MAX97220_SHDN L o,
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

LEFT CH SPEAKER AMP
APPLE P/ N 353S3163

59 53 52 [TRD)>

59 53 52 [TRD)>

59 52 [T

SPEAKER AMP GAI N = +9 DB
SPEAKER AMP RI N = 40K NOM NAL

59 52 [T

70 58 55 52 38

70 55 [CR>-=PP12V SO AUDI O SPKRAVP ES_EEE, TV\EEIEEES = ZBﬂé %—l% 8462? PF)
CRI TI CAL — ! - :
C6300 : 1 C6301 C6302 1 1 C6303 C6304: 1 C6305 C6306*
1008 — —— 10UF 0.18 — ——1UF 0. 18 — ——1UF 470UF ——
20% T
25V 2 2 25V 25V 2 2 25V 25V 2 2 25V 6V 2
XBR XBR XBR XBR XBR XBR Py
805 805 402 603-1 402 603-1 SM
I NPUT POLARITY FLIP OK -- TRUE DI FF | NPUTS
L6303
FERR: 1000- OHM 6308 QUTPUT ROLARI TY FLIP TO
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I NPUT POLARI TY FLIP OK -- TRUE DI FF | NPUTS B AL RS 10 4 B 1 §8324
VL TAGES5V autt-([ 5 10 2 5 3%
2 CEpm
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0402 Rl I A
52\2 S C6 13
0402 20 || NRt THERM_17 o 1 ZIEJF NO_XNET_CONNECTI ON=TRUE
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0402 ) 2 M NERECW D=0 29N | J AUD RAMP_QUTPL L6407 AUD SPKR RTWI_QUT P 57 50
] outL+([3 0 M N LI NE W DTFF0. 6VM 170- OHM 3A oD
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'R6405 'R6403 'R6407
0 0] 47K
5% 5% 5%
LB e B e B SYNC VASTER=J 16 DI RK SYNC DATE=03/ 077 2013
2402 2402 2402 ——

|||—

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

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMATI ON_CONTAI NED HEREI N IS THE
PROPRI ETARY PROPERTY_OF _APPI
R FOSESER AGRERS 6 THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 64 OF 123
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED 55 CF 86

8 7 6 5 4 3 2 1




=) 4

3

PP4V5_ AUDI O ANALOG

58 52 E
s s M KEY RECEI VER CKT e soeesses
HP=80HZ, LP=10.63KHZ M KEY READ 0111 0011 0X73
CRI TI CAL . .
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SPEAKER CABLE CONNECTORS

APPLE P/ N 518S0862
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58 56 52 [T PPA4VS

| PHS
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by
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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) 0X0A (10, D) P02 I02
PRI MARY SPKRS (WFR) 0X04 (4) 0X04 (4) 0XO0B (11) M CBI AS GPlo3
SECONDARY SPKRS ( TW) 0X03 (3) 0X03 (3) 0XO0A (10, V24) M CBI AS N A
SPDI F oUT N A 0x08 (8) 0x10 (16) N A N A
CODEC | NPUT SI GNAL PATHS
FUNCTI ON CONVERTER PI N COMPLEX ENABLE/ CONTROL
SPDIF IN 0X07 (7) OXOF (15) N A
I NTERNAL M C ARRAY 8328@ Ega 83295 E}§: 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
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402
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402
70 59 52 _=PPSV_S0 AUDI O
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[t 2 18¥
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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
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NET_PHYSI CAL_TYPE AREA_TYPE PHYSI CAL_RULE_SET
7 [y ———— e oL mamw
AUDI ODI FF * AUDI ODI FF
DET ASSI GNVE SPKROUTDI FF * SPKROUTDI FF
SI Nr AUD LOL L P
0X09 (DET A) [>—anonmme o ™ P 52 5 54
A C>—sncnems e o 52 59 54
T Aniooeese oo 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 ppLa L 5
CD—snaacms e o s 5 55
C—sancnsms oo o AL Lol RN o 5 55
[CD—anones e o AD O RCP .
DET ASSI GNIVENT = uo o o eeoile \ocnee ™ AD LOL RCN 53
0X0C (DET O [C0D—sncasms e o AD L@ L P 5 50
C>—ssdfon e e o AD L@ LN o o
=l D, oo o AD L@ RP s 5
(DD nzaals e o AD L@ RN o s
> —acaasae oo ™ AUD RAMP_LINC P 55
o neeeae oo ™ AUD RAMP_LINC N 55
D==dtoaseue oo ™ AUD_RAMP_RINC P 55
2T Do oA R oo ™ AUD_RAMP_RINC N 55
3T niooeesn oo o AL RAVP LIN P -
[ZD—sncnems e o AW RAVP LIN N -
CZ>—snaasmus oo o A FAVP RN P s
[CZ>—snonems e o AW RAVP RN N -
[Z>—sncnems e o AW LAV LiNC P o
T35 anqocean oo o AW LAVP LINC N 5
[D—sncnems e o A LAY RINC P s
[Z>—sncnems e o AW LAV RINC N s
o oeeene oo o AL LA LIN P o
[>—sncnems e o AW LAV LIN N o
C5>—snaaces e o AL LA RN P o
C>—sanansms oo o AD LAV RIN N -
PORT C DETECT( SPEAKER M SNMATCH)
- AUD SENSE A D snanse e " wer220 14 P -
o oeeene oo o MAX97220 1N N w
[(D—sncnems e o VAX97220 I NP w
SPEAKER! D 7T anqoceas e o MAX97220 I NR N .
R6894! s ysoae U s A SPie R T o
10K SexeOT_nierea R sexa o e s AUD_SPKR RWR QUT_N 55 57
195 [z
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
\c _AUD PORTC DET L | [ ——secaraceas sexEaUTOEE sexequr AUD_SPKR LTWE_QUT P 54 57
[ —secaraceas sexpaUTO EE sexequr AUD_SPKR LTWE_OUT_N 54 57
800 ole Do oA R oo ™ AD MCIN P 52 56
oo oEEpAR W ™ AUD M C INL N 52 56
=
ssvREATE | == G- - - jore e :
Sorses | Kh D
o oeeene oo o AW 1S MC RC N
SPEAKER! D [ = -
“ [=D—anaassae oo ™ AUD HS MC P 56
FERR- 1000- OHM 2[G7 STy [ED—anances \ocnee ™ AUD HS MC N 56
SPKR MATCH BRv R 1YY |2 SPKR MATCH DRV CD—aoancmus B o= ADILMCE s
> —ancase oo ™ AUD J1 MC N 56

SYNC MASTE| 16 DI RK

" AUDI O Speaker
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®
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mn mn
3.425V "G3Hot " Regqgul at or
Swi tching freq: 409 kHz = ig—ggl D
PART NUVBER ék‘%RP\ILALI-\IV/EEEO? BOM OPTI ON REF DES COWENTS:
M.B to AC- DC Connect or 13850676 13850691 6905
\(]:Réggs 84 P3VA2 G3H BOOST
43650- 0603 'R6901
LS 65903
1 —_— .
- telpw Vigh B - 18y CRITI CAL
o PP12V_G3H ACDC o 2402 u6900 2 cepm L6901
o j l LTSA7QAED 402 33UH PP3V42 GBH_REG 7o -
© 84 2 4 5 2 1 2 (] = 3.
11 o e PaVAZGIH SHON L B g 7y SYuOVIZGIH SW LT YL R ST
fe L T J6900. 4: 3nm| J6900. 5: 3mm| J6900. 4: 4nm UFF 7
1C8911 |1 CB912 | CB913 'R6902 |1 c5901 % rolL
—— 10UF —— L000PF 1000PF 49. 9K 1000PE 1
D B, 2 B, Hiow T3, oo 3" 1 06904 'R6903 _|* C6905
0805 0402 0402 2402 855*2" © @ - g"o%PF <Ra> ?ﬂﬁ.}sK - 50%3/“},)':
2 1/16W 2 X5R-
he Sy et ek, o
8aP3V42G&G3H FB
B
2 i c
M.B to AC-DC Suppl enrental Signal Connector 2402
SILKOglA_ﬁ'FaTWSig Vout = 1.25V * (1 + Ra / Rb)
J6901 L
537&%— S8M606 =
7 O
R6911 70 64 61 _=PP3V3 SO VRD
100
45 @ PWR BTN 1 2 PWR BTN R 1 o
5% 2
/16W O 1
%914i MosT eD(?zglléLopr o1 0 (@O}—SNS ACDC N 2l g ng%ls
ue Hiae o o @IS ACKC P 0 ow R
82 BURSTMODE EN R L 51 s 12V S5 FEr %?%L e
402 1 o0 45 (OOT}—SME ACDC | D 5106 2 | H3702TRPBF
PQEN
= = _so 60 45_SMC_ACDC | D
R619K12 = 5916 1 70_=PP12V_GBH FET P12V _S5 PP12V S5 FET oD
o5 45 [TTTy—BURSTMODE EN L 2 1UF ——
AA 6.V T
C6915 ¢ 1rew Qe 2
0.1 MVELLF D6912 402
160\07’ 6. 8V- 100PF
X7R- CERM 2 402 _._:
0402 1.C6970
1 0. 1UF
18
= = —‘I? 345 ERM
L - B
- Ve
SLG5AP022- 200030
s SMC PM @ EN Input: 2.4V to 5.5V , TOFN d
NG 3 |nc CRI Tl CAL d
SMC_PM G2_EN |'S PULLED DOWN ON SMC PAGE 6
Pa_8 PM PGOOD FET P12V _S5 oo s
an B

=

SYNC DATE=03/04/201

ISYI\C VASTER=J16 ROSSANA
e

Power Connectors /

VReg G3Hot

d} Appl e I nc.
®

ST T e |
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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)
18 10 8 6 5 ;i
5% M= LF
Switching freq: 403 kHz = >0 ’ s view o Mok
9 q: R7003 NOSTUFF , 402 55 61 ___REG PWM CPUVCC 2 R R7027 1,2, 2 REG PVW CPUVCC 2 gy ez s3(pu 2)
157%17 1507%18 1570019 o o1 REG VCC U7000 yiew o Mot
Conpensation and feedback T ow 1 ow 1/iew ' (1:07UC'):00 es s —REG PWM CPUVOC 3 R R7028 2 REG PWM CPWCC 3 gymy 52 53 (pu 2)
- - - 0/ M= LF
REG CPUCC COVP 83 71 62 61 402" L 02" 402" 9% 1718w 402
R EEE— PLACE_NEAR=U7000. 15: 12. 7nm PLACE_NEAR=U7000. 13: 12. 7nm 2 X6S. CERM REG PWM CPUVCC 4 R R7029 1 0 2 REG PWWM CPUVCC 4 2
1 REG CPUVCC DVC e o5 CPU VI DSCLK 0603 a ANE— oo (pu 2)
1C7031 |1 C7030 o w oo B VLDACERT L = 8 e aprie
—L 68PF 0.800012UF 'R7037 63 o1 5 _CPU_VI DSOUT
T 5 T 8% 1. 82K VCG
5 50V 5 50V Toe
& CERM CERM Hoew u7000
040 040 Lasw
2462 1 SL6372
L 83 11 N 24
1 ¢ CPUVCC DVC RC s (pgood) o1 REG CPWCC PGOCD \VR_RDY A P FS_FDVI REG CPUVCC FDVI D o1 83 (straps)
571%30 1 7037 Pul | - ups 2 o o1 _REG CPUVOC MEM/RSEL 26 |VEMVRSEL EN PR OvP| 3 PM EN REG CPUVCC SO o
196 1 p (straps) 03 61 _REG CPUVCC TWX 18 ITMX_DRPLDE_TC R7014, , 1M
Loy == dporeF REG VCC U7000 REG CPUVCC | MK 20 | maor VN1 L e FEG CPUVCC VIN 1 2
¥62tF 2 58"M To feedback 83 61 (straps) 8 o1 ! = VI N+ 2 19" ML) PP12V_SO_CPUVCC FLT ¢, s
2 0402 REG CPUVCC FB o (pu 1) 63 51 8 [TR)—CPU VI DSCLK 15 |syicLk T/ T6W — 40
oL e NOSTUFF | NOSTUFF | NOSTUFF | CPUVCC: 3PHASE (pu 1) o3 o1 0 ¢OOT}—CPU VI DALERT L 14 {SVALERTS PwvL| 29 REG PWM CPUVCC 1 R 6183
NOSTUFF 1R7021 |'R7022 |*R7023 |*R7024 (pu 1) 53 61 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 pvwn| 28 REG PUVCG 4 R o
2 3OV 402 402 402 402 ez oo _REG CPUVCC RGND 44RGND | SENi-| 37 REG I SENVCC 1 NR
0462 REG PWM CPWVCC 1 R REG CPUVCC DVC 10 |pvc Vem i < o2
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
1R7032 1R7033 1%3‘;":8': o 61 _REG PWM CPUVCC 3 R (psi conp) s 61 _REG CPUVGG PSI COVP 7 lpsi cowp | SEN- | 33 REG I SENVCC 2 NR am e e
RE 4 R 34 REG ISENVCC 2 P
%s’few i;.%gGW 3. 83K o1 _REG PW CPUVCC (hf comp) v o _rEG crvee Moo 6 | | SEN2H G | SENVCC am e o
V- L VE- LF 1/ 16w I SEN3-| 39 REG I SENVCC 3 NR o2 83
! RE 9 <™
5402 5402 2402u= (conp out) 83 61 G _CRUVCC COVP COVP | SEN3+|_40 REG | SENVCC 3 P 62 83
22 am
s CPWCCFBR2 & L AGND CPU ¢ 62 71 83 (straps) a3 51 _REG CPUVCC NPSI IAUTO_NPSI | sena- | 35 REG I SENVCC 4 RR N
C7034 R7034 To PSI comp (imon out)  sse1 as JREG.OPUVCC | MON 12 | Mon | SEna+| 36 REG I SENVCC 4 P am
2. 2NF RHOT 16 . 23
1]].2 53 CPUVCC PSICOWP RC 1 A/CA 2 REG CPUVCC PSICOMP o1 o REG VGC L7000 (vr hot out) " g L [VR_HOT RSET] REG CPL/CC RSET o
1'0'% LM 83 61 e 83 o 03 01 AREG_CPWCC TM 21 [tM EN_OTP oreNL| L7y e
oW M P NOSTUFF CPENZ%X NC
6201 'R7039 CPENS X NC OV T_TABLE
R7035 To VSense R7036 To HF conp o] 1 —
10 > 67K 2% ow ) GND THRM PAD R7016
1 2 53 g REG CPUCC VSEN 1 2 REG CPUCC HECOWP o o5 WE- LF Tie to GND for VRI2.5 12. 7K
1% NOSTUFE 1% 2402 o T i g AT
1/ 16W 1/16W . M- LF
MjbliF 1 C7035 MjbliF U7000. 41: 6(MM 402
4 gga/(glulz 83 61 _REG CPUVCC DVC XV\FSQOO
EE— 85 71 62 61
2 9% cERM 1 6 a 2 AGND CPU_ ¢ 62 71 83
0402
AGND CPU_ o o 71 8 =
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
s o1 _REG VOC U7000 s 61 _REG VCC U7000
70 48
Straps
R7052* R7090" P
21.1112% 1/ 1%% 83 61_REG VCC U7000
NO XNET CONNECTI ON=TRUE MEpR
Sense from CPU R7040 R7041° To vol tage sense 0402, To sense _anps 402,
83 8 ENSE P 1 0 2 AY/( ENSE_R P 1 20 2 REG CPUVCC VSEN 61 83 p RE( | 48 61 83 p RE( ™ 61 83 E)\/l T_TABLE N N 1I\ESTU:F
5% 5% NOSTUEE OM T_TABLE R7001 R7003 R7005 R7007
1/716W 1/716W R7050! 1 C7050 340K 124K 150K 0
[V it VE-LF 1% 1% 1% 5%
402 402 402 33NF 1/ 20W 1/ 20W 1/ 20W 1/ 20w
1 10% M
NO_XNET_CONNECTI ON=TRUE Ve 1/ 16W 2 2% 2201 5201 5201 20201
R7045 R7046 2 &y Ve L 5
CPU VCCSENSE N1 QA 2 53 CPU VCCSENSE R N o 1A A 2 "% RegycPUVCC RaND z o o1 REG CPUVCC | MX
o0 D> ’\/5\0//\/ : ’\/\D//\/ o1 % . _CPUVCC | MON R s 61_REG CPUVCC FDVI D
T 1/16W 1/ 16W 1C7041 1 C7046 83 61_REG CPUVCC TMX
xw0ass: 3MVMELE hosT  —— 0.0012UF 0. 0012UF R7051" REG CPUVCC NPSI
-1 10% 10% 83 61,
W 047 R7047 48% 48% 30. 9K
M 1K 2 cerm CERM 1/ 16W
1 % 2 83 SNS VCC XW N 1 2 0402 0402 UF ?M T_TABLE 1NC(STUFF . .
2N AGND CPU. o1 o2 11 o1 402, R7002 R7004 |'R7006 |'R7008 |1 7001
1w o1 62 71 83 95. 3K 0 147K 249K _| § 047UF
= M- LF 1% 5% 1% 1% — 10%
402 1/ 20W 1/ 20w 1/ 20w 1/ 20W 19%
Y3 NE VF VE 2 %2R
2201 20201 2201 2201 2361
. AGND CPU 1 62 71 83
J16: 3PHASE
J17: A4PHASE
P d VRHot t P Hot \ PART# QTY | DESCRI PTI ON REFERENCE DES| GNATOR( S) | BOM OPTI ON
ower goods o Proc
118S0311 1 RES, 340K, 201 R7001 CPUVCC: 3PHASE
_PPaV3 SO o 44 45 62 76 11850116 | 1 | RES, 158K, 201 R7001 CPUVCC: 4PHASE
70 64 60_= VRD
N 118S0575 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 g 11450206 | 1 | RES, 750 CHM 402 R7032 CPUVCC: 3PHASE
2402 —
e v o o oD e PV <0 11450211 | 1 | Res, 845 Grn 402 092 OVeC AP SYNC VASTERTI10 FOSSANA SYNC_DATE=03/ 217 201
o GOCD — GOD oo =
— €9 =
] 11450179 | 1 | RES, 402 OHM 402 R7050 CPUVCC: 3PHASE VReg CPU VCC Cnt I
11450184 | 1 | RES, 453 OHM 402 R7050 CPUVCC: 4PHASE AL AL S
d} Appl e I nc 051- 0164
: \v ON
8 12.4.0
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8 7 6 5 4 3 2 1

CRI Tl CAL
Filtered 12V Rail L7100
PP12V_SO_CPUWCC FLT 0. 36UH- 30A- 0. 6MOHM
70 62 61 _=PP5V_SO_REG CPUCC SO o 62 61  PP1PV S0 FEG PV SO LYY PPL2V S0 CPUVCC FLT o1 os m
SDP110808MR36M-- TH
? U7110. 3: 3MM Acoustics E-noi se Conponents
1 C7125 .
1. OUF
CPU Phase 1 1% EMC EMC B ca B ca
2 6%33 ™ U7110. 11: 3mMm U7110. 11: 3mM CRI Tl CAL CRI TI CAL CRI Tl CAL CRI Tl CAL U7110. 11: 3mMm U7110. 11: 3mMm
R7116 VDRV 1Cr118 1C7119 L*C7110 JrC7111 1Cr112 1C7113 1Cr114 1C7115
= 1900PF —— 1000PF —1 OOUF f— 1800UF —— 10UF —— 10uF —1r —— 1
s REG BOOT CPUVCC 1 RC 1 2 s REG BOOT CPUVCC 1 4 |goor U7110 Nd8 2 3 . > 20% > 20% P/ P P 2 8%
5% 39 FDVF6808N 9 0402 0402 =4 [ 0603 0603 0402 0402
10w p Di sB* PQFN 10
603 11
Cr7116 6 |aH CRI TI CAL L
0. 22UF NCx—> i [z = I
L2 R711
1| Nex-=38 fal 14 CRI TI CAL o. ooog
380 42 L7110 1%
sar 53 REG PHASE CPUVCC 1 7 |prase 230NH- 10% 45A- 0. 000310HM o
w0 15 nC 53 REG PHASE CPUVCCL 1 (oY Y Y L2 _ss PPCRVCENSO SENSE 1 1 2 PPCPUVCC SO REG oD 52 o
o o1 [I—REG PWM CPUVCC 1 PVM 29 E CTX01- M 3 4 REG | SEWCC 1 P o o
30 NOS
1 XNET INECTI TRUE
NOSTUE — Ijzcp EN 31 1 ?olo%zu: OB L ST =
—— 10 1
CPU PROCHOT L 1 2 REG THYW 1 38 |7rme VSV | 32 . 8 i (2:2701P'2:1
76 61 45 44 6 (QOT}—CPU. N 5 33 =3 NO_XNET_CONNECTL ONSTEVE —— 580 —
4 -
120w 2va N 25 ¢_REG SNUBBER CPWCC 1 R7121 040
0201
oD PG\D 43 53| REG ISENVCC 1 N 1 X 02K, REG | SENVCC 1 NR o o e
F
RALT NO XNET_OONNECTI ON=TRUE L%
F KN E- S 17161
b T e I e s A S B N R N R B R T, 1C7120 402
| 1w p— 920/1“”:
—_— wm_‘ L L 2805 2 7% cerm
= = 0402
. L AGND CPU 6; 62 71 8
U7130. 3: 3MM
CPU Phase 2 B (1:701U§5 . ENC. ENC.
0 EMC El CRI'TI CAL CRI'TI CAL
2 i—,gﬂ ™ U7130. 11: 3mM U7130. 11: 3mM CRI(TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL U7130. 11: 3mM U7130. 11: 3mm
0603 VDRV 1Cr7138 1C7139 M C7130 |1 C7131 1C7132 1 C7133 1Cr7134
R7136 1 —L To60pF L Too0PF TUF
ss REG BOOT CPUVCC 2 RC 1 > | e REG BOOT cPUVCC 2 = 4 |soor U7130 NGL_8 S 3% .
5% a9 . FDMF6808N 9 Saoy! 0402
LW D sB PQFN 10
cr13e L
s O 1aH CRI Tl CAL L
0, 220F Ne v 12 = CRI Tl CAL
L2 R71
1| NCx—38la 14 CRI TI CAL 0 00%8
b 42 L7130 1%
san 53 REG PHASE CPUVCC 2 7 |prase 230NH- 10% 45A- 0. 000310HM o
15 N o3 REG PHASE CPUVOC2 1 (o Y _2_ss PPCPUVCC SO SENSE 2 1 2 PPCPUVCC SO REG oo e
o o1 [II—REG PWM CPUVCC 2 40 Ipy 29 CTX01- SM 3 4 REG | SENVCC 2 P oD = =
30 NOSTUEE
N $—geoew = ER NoAETLOECT! e Toe
R7135 veurd 25 — %3 1C7141
LAAAZ ss REG THWN 2 38{THWR 33 2 gepm NO_XNET_CONNECT) QN=JRUET— 220PF
5% 4 R 2 5t V_
ugow 2 lvan 25 _REG SNUBBER CPWCC 24 R7141 XiB, CERM
0201
P PGD 43 5| REG ISENVCC 2 N 15 02K, REG ISENVCC 2 NR gy s s
N%GT E 10
1‘1? 15'27 C’\?Izl(’i..:_erSM\AI\ECTI O\':TRuﬂ;F}ﬁ\év
b e I v s i S N S R N R B R L 1 C7140 oz
70 62 61 _=PP5V_S0_REG CPUVCC SO 1 L 2805
. L o 6271 83
U7150. 3: 3MM
1 C7165
CPU Phase 3 1, OUF EMC EMC B ca B ca
2 )i(g,\z ™ U7150. 11: 3mM U7150. 11: 3mm CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL U7150. 11: 3mM U7150. 11: 3mMm
R7156 0603 VDRV 1 Cr158 1 C7159 P C7150 LPC7151 1 C7152 1 Cr7153 1 Cr154 1 C7155
0 L —— 1000PF ——lgooPF  ——180UF ——180UF  ——1ouF i1k —— 1 —
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
VERW D se* PQFN 10
C7156 603 6 11
. 22UF ¢ GH CRI TI CAL -4
Ol In - ! E CRI TI CAL
R7150
%Iglzﬂ Nex-28{a 14 ER%IISCSL 0. 9005
22 )
3603 s REG PHASE CPUVCC 3 7 |PHase 230NH- 10% 45A- 0. 000310HM oé,p‘l"; m—
20 15 o nC o3 REG PHASE CPUVOC3 1 (s Y _2_ss PPCPUVCC SO SENSE 3 2 1 PPCPUVCC SO REG oD -
o5 o [rmy—REG PVWM CPUVCC 3 P | 29 - CTX01- SM 4 3 REG | SENVCC 3 P o1 83
30 NOST
NCSTUFE —C b o s M =N 1 1Cr157 0, ENET o CONNECT! ON=TRUE
R7155 1 - | 3 —— 0. 9022UF Ay
0 38 Vo | 52 2 oY —L— 220pPF
LAAAZ ss REG THWN 3 THW 33 G NO_XNET_CONNECTI QN=TRUE—— 229
5% 34 R 2 5t V_
YW 2va N = ¢ REG SNUBBER = R7161 Bab =M
0201
70 62 01 _=PPSV SO REG CPUVCC SO 43 NOSTURF | REG | SENVCC 3_N 1 X Q2K REG | SENVI NR o1 63
— 'R7157 RO, SRNECT! TRER
R7180" b = o vt RS RS S B N R S R %l%sw 1(0:71:b'6:0 402
1 é% 65" T, % FSYI\C VAGTER=J 16 ROGOANA SYNC DATE=03/ 21/ 201
MF-LF = ) IR, CERM e
CPU CQut put Decoupl i ng L VReg CPU VCC Phases
REG ZCDEN 70 52 _PPCPUVCC SO REG L_AGND CPU_ ¢ 62 71 83 By g em Nz
PSS d} Appl e I nc. 051-0164 | D
R7181]k CRITI CAL CRITI CAL CRITI CAL CRITI CAL CRITI CAL CRITI CAL ® Y 4 o
1 1 1 1 1 1 185 . .
1% C7180 Cr7181 C7182 C7183 Cr7184 c7 -
Tl =1-270UF- 0. 0060HM ~-— 27GUF 0. 0060HM ~—270UF- 0. 0060HM —— 270UF-0. 0060HM ~— 270UF- 0. 0060HM [y 270UF- 0. 0060HM NOTI CE OF PROPRI ETARY PROPERTY:
4022 %.Oa/ﬂv %.Og/ﬂv %Ogﬂv 2 %Ogﬂv 2 2.5V 2 2.5V THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
2 R 2 TANT 2 TANT TANT TANT TANT PROPRI ETARY P ERTY_OF_APPLE | NC.
-&Ngé- D2 CASE- D2 CASE- D2 CASE- D2 CASE- D2 CASE- D2 THE POSESSOR AGREES TO THE FOLLOW NG 7 1 1 2 3
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE ‘F
= 11 NOT TO REPRODUCE OR OOPY | T
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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 tching freq: 500 kHz 70 _=PP12V S5 REG VDDO S3
CRI Tl CAL CRI Tl CAL
Cr310*, C7r3114|. EMC EMC
180UF—— 180UF —— 310. 1; 3MM 310.1; 3MM
20%~ T~ 20%~ T~ 1 Cr7342 1 Cr7343 1 Cr344 1 Cr345 1 346 1 347
Py 2 Py 2 —— 1UF — 1UF —— 10UF —— 10UF —— 1UF 1UF
TrL ThL —— 10% - 10% o 2% o299 —— 10% 10%
= 2 524 cerm 2 524 cerm 2 3¢ ceruy 205% cermt 2 2L cepm 2 524 cerm
70 =PPSV S4 REG VDDO S3 0402 0402 0603 0603 0402 0402
R7300"
2.2 L
5% —
1/ 8W
"ab5
2 2 REG BOOT_VDDQS3_RC s REG_UGATE VDDQS3_R e e
R7316% R7311* L7310. 2: 8MWM L7310. 2: 8MWM
C7300 * 59/u CRI TI CAL C7341
2. 2UF 1000PF 1000PF
8 T W gt 2310 % %
XBR 2 VLDO N 603, 603, CSD58872Q6D 2 CErm 2 CErm
603 3 |lre  Sowexe VN1 0402 0402
— & |_REG VBIN U7300 12 |vsIN CRITICAL VBST| .15 sz REG BOOT 3 —] ORI 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 =2 REG PHASE VDDQS3 4 |tTer  H 171 1. 0Lk 27A- 1. OSMOHM
o > PMEN REG VDDO S3 16 |s5 N [[8 | wreomdASE voooss L 1 (Y Y Y L2 o PPVDDO S3 REG gm0
REG VDDOS3 VREF 6 PRl e BLG LOATL VOUCES —hH SDP1182- SM CRITI CAL CRITI CAL
= VREF PeooD) REG 3 PGOD ., [ siee — i C7‘OS3T7F .|t c7320 J|tc7321 1C7322
DDQS3_ VDDGS! ——330UF- 0. 009CHM ——330UF- 0. 009CHM 10UF
<Ra> o2 62 REG VDDOS3 REFIN 8 |rReFI N VDDGSNS 9 ez REG V VODOSNS PGND 1000PF p— —%0% 20%
OM T_TABLE VITL3 PPDDRVTT SO _LDO o . 224, 2 3%, 2 &3
C7330 1t R7330! MODE VTTSNS|_L__s2 LDO DDRVITSO SNS Q0 . CASE- D2- HF CASE- D2- HF 803
0. 11L§0F/ﬂ:: 10K TR P Y 2 CRI TI CAL L
XTR CRRM 2 LW VITREF|.5 _s» REG VDDQS3 VITREF W 325 1.C7325 =
0402 A —L—22uF Citical: =
2 VTT THRM c7325. 1:6MM| T 2%, ’ -
PGND GND GND PAD 2 Y5R- CERM 1 Need copper around Q7310
<Rb> > 1 J N d B Cc7327 1 omT 603 to sink heat
— [ CRI Tl CAL
R7331* t C7331 0- 22 ——  C7326: omT
49.9K ¢ —— 0. 01UF 007 P
1/ 1860 2 v £ 29% L7310. 2: 10MM
M- LF FER,CERM X5R CERMY 2 XWr310
402, 503 SM
1 2
sz AGND VDDGS3 Xe
oM T
Vo = 1. *
out 8r (R / (Ra+ R) 2 U7300. 21: 4MM
J16: 1.35V XSMVW 300
J17: 1.5V A
J_ Mar gi ni ng support
» 0o 0 = mEREEEs
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 PROPERTY_OF APPLE | NC.
THE POSESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 73 OF 123
Il NOT TO REPRODUCE OR COPY I T
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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
VCC 1 VHz o
100k to GND 600 kHz o _=PP5YV SO REG P1VO5_SO JORTICAL | CRITICAL | CRITIGAL
FLOAT 500 kHz JrCrdll P et |rerdie
) I80UF = ——= 3UF J0uF
20% T
R7400" 'R7401 2 3oy, 2 5e% ceRM |2 XoSqeERM
10 2.2 THL 0603 0603
1/8W bw
PP1VO5 SO REG - -
70 64 E I\I'Fslﬁg2 2lé/‘lo:sLF JT_
s REG_BOOT_P1V05S0_RC
REG VCC U7400 REG PVOg U7400
’ 1 *  R7416! 1 C7416
NO_XNET_CONNECTI ON=TRUE |2 2| NO_XNET_CONNECTI ON=TRUE C7400 1 1 C7401 9 — 92.,/1“”: EMC
XW4LL [0 O] XW41Q high o 180 2 33k cerm gy
SM SM J)ZS\FIQ 2 2 J)ZS\FIQ 6032 0402 481
P 202 503 ¢
REG P1V05S0 RTN R REG P1V05S0 FB R = YL cerm
] M REG_UGATE _P1V05S0_R >
NO_XNET_CONNECTI ON=TRUE NOQ_XNET_CONNECTI ON=TRUE - - T -
SRas <ra> vec  Pvec R7411*
R7430" 'R7435 u7400 CRITI CAL
3. 01K 3, 01K s 41
1 SL95870 1/ 18W &7
116w 16w UTGFN Kt CSD58872Q6D DOR(L7410) = 7.5 +/- 10% MOXHM
Va5, L4062 o (—PM EN REG P1V05 S0 3 |en 12 5 REG BOOT P1V05S0 6032 3 lre  Sowxe “VIN 1 ) =7 - 10%
6 CRI TI CAL 11 — CRI TI CAL
sz REG P1V05S0_FB FB UGATE] sz 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 ¢ 52 [REGIPHASE P1\Q5S0 L 1 2 o o . PP1VO5 SO0 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 9 NOSTUFF - 200 C7420 Cr7421 Cr422 Cr7423
GERY os _REG P1V0O5S0 PGOOD PGOCD PGND C7417 1 25V 5 370w - 330UF-0. 0090H = 330UF-0. 0090HM ﬁ:?z,ggﬂw-o. 009CHM %gaUF
o -
o2 REG P1V05S0 RTN 2 |rTn 0. 001U —— 0402 , 003" 22Y%y 2y 2 2%y 2 x5§1
5 1 TR cgn?\ln 2 CASE- D2- HF CASE- D2- HF CASE- D2- HF 603
g2 _REG P1VO5S0 FSEL FSEL = 0402
<Ro> E D REG SNUBBER P1V05S0 L
R7431" cra30| |+ cra3s R7480! U 3 Note: )
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: 1MW 2 =
Vout = 0.5 * (1 + Ra / Rb) XWF 400
SM L7410. 1: 3mm
1 R7450*
11K R7450. 2:
Lk 50. 2: W 10 66 01 0 _=PP3V3 SO VRD
L 160 C7450
202, 0. 015UF
1]]2
| | L7410. 2: 6MM
37 '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

PP1V5S

SO0_REG

CRI TI CAL CRI TI CAL
1Cr495 (1 Cr490 |'R7490 CR T CAL
—— 10UF 10UF 20. 0K
0 Y 1% Ur450
085 F™ |7 85 ™M | SL8O101A
9
= 10 [JVIN vouT(!
oo [TIy—PM EN FET REG PIV5 SO ENABLE ADJ
sa REG P1V5S0_SS 6 |ss d
REG P1V5S0 I SET 8
1C7491 - 'SE'—GND TERY
4700PF
10% s -
i

5 58
X7R- CERM
0402

@
CRI Tl CAL TI CAL
i 1 €7493 1 C7494
1 C7492 R7491 —— 10UF —— 10UF
2. 61K T3 - 290
—— 150PF 16V 16V
— 3% Hoow 2 X6S. CERM 2 X6S. CERM
2 50V MF- LF 0603 0603
C0G. CERM M
6402 2
3 sa REG P1V5S0 ADJ -4
4 REG P1V5S0_PGOOD 64 <Rb>
'R7492
1.3K
19
1/16W
M- LF
5402

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 oD

ISYI\C VASTER=J16 ROSSANA
e

SYNC DATE=03/04/201

VREG 1V05 SO / 1V5 SO

d} Appl e I nc.
®

T O
051-0164
12.4.0

THE
Pl

|

N

1
v

NOTI CE OF PROPRI ETARY PROPERTY:
| NEORMAT| ON_CONTAI NED HEREI N | S THE
RI ETARY ERTY. LE | NC,

OF_APPI

ROPY P
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TO MAINTAI N THI' S DOCUMENT | N CONFI DENCE
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* -
i i : 12.5 A = Rr618 10 E-6 . . R7658 * 10 E-6
OC trip point: . = L7610 OC trip point: 14.1 A =
DCR(L7610) DCR( L7650)
) . 1 1
Swi tching freq: 356 kHz = E-12 * R7633 Swi t ching freq: 356 kHz =
170 E- 170 E-12 * R7673
70 _=PP12V_S5 REG P3V3P5V_S5 |
SRy ERey | @ue
180UF —* - IBOUF < I80UF
0% 0%
20% 2 16V, 2 16V.
Py 2 Y Y
FrL THL THL
'R7603
1
5%
i
5805 e
EMC EMC EMC EMC
650, 5: 3MM 650, 5: 3MM
Q7610 2: 3MM Q7610. 2: 3MM ss _REG VIN U7600 ¢ 1 1
for- v i forfov %’6682 &78s3
. PP5V_S5 LDO @ 70 5|
1
1C7601 R7602 o
4. 7UF 20 ! EMC EMC
EMC EMC 20%, W 4/ d 52 L7650. 2: 4MM L7650. 2: 4MM
L7610. 1: 8MV L7610. 1: 8MV 2 cRm , 805 |'<" M.P3. 3X3. 3 C7680 1C7681
H 1000PF 1000PF
L = o1 _REG VCC2 U7600 1 N S 3% S 3%
1C7602 " 6 CERM CERM
CRITI CAL o4 REG V! 0 1UF 1UR o+ REG BOOT_Povs4_RC DCR(L7650) = 6.2 MOHM (TYP) / 6.9 MOHM (MAX) 0402 0402
DOR(L7610) = 11.2 MOHM (TYP) / 12.5 MOHM (MAX) Qr610 X 1g% 10% AR
cRITI CAL FDVB36025 C7600 255 N5 'R7656 |' C7656 L7650 =
1UF 402 402 SR =
2. 2Ur Iig/fs%g 5MOHM Fee 2 1 9, = %y 2. 2UH+/ - 20% 0. 0069CHV 16A
. " < X5R 2 = A 2 reg_phase_p5vs4
PP3y3 S5 REG 1YY YL oL 20-Phase _p3v3ss) 7| Pase 402 é,{o:;ﬁ‘y 8332 e Sata ? - mM - ! PEONSLES
70 (oom—PP3)
PABO705AR- SM UFF = [t g 2 NOSTUFF CRI TI CAL CRI TI CAL
CRI Tl CAL CRI Tl CAL NOS 1 57 1 660 1c7661 1 C7662
cre221|  c7621t|, cr620* c7618 C7617 1| |1 C7616 | s g8 B A R7ess 7638 ol SIe0 L GI08 10UF
al ad R761 18 17 0. 001U 27. ONF 20%
10UF ——  T150UF—- T 1500F —— 0. 01UF 618 0. 00LYE —— —— Qs b e > oMV T 8% 9. 76K 12 20% T; 2%, B
2T 20% T~ 20%—T~ 102 ; 15, 8K, 587 25V u7600 2 X7R. CERM 1 2 2 BV TanT 2 BobY- TanT 2 XaR
By 2 85V 2 85V 2 cBRM 2 2 xes CRﬁ%V 3 REG U7600 FCCM o5 0402 A A CASE- DAL- SM CASE- D3L- SM 603
603 BLA-SM1 BLA-SM 1 JAN 5w 402 040 5 , | SL62383 s REG P5VSA P Lo g 1
- REG P3V3S5_PGOOD PGOODL PGOOD2[ 1 REG P5VS4 PGOOD s 0 X5R —
X7§12:68V§RM Mhos" @—REG BOOT _P3V3S5 RC g « o &N L REG SNUBBER P5VS4 4, %03 X85 L
= sa _REG SNUBBER P3V3S5 4 4 RE \TE P 14 |UGATEL UGATE2 | 22 &1 REG UGATE P5VS4 NOSTUEF
NOSTUEF 1R7616 _ u REG BOOT pavass 15 Jgoor1, T 7' poora| 21w REG BoOT psves 'R7657 MT
oMT 0. 499 .
L7610. 1: 6MV 2 'R7619 RZGAJégl 5% sa REG PHASE P3V3S5 13 [PHASEL PHASE2 | 23 ss REG PHASE P5VS4 i;/ulUW R367569Kl 2 ;\‘;\s;,gszosw
L . 1/10wW & .
XW610 ;:l 18. 8K 110% LM5LF ss REG LGATE P3V3S5 416 |LGATEL LGATE2 [ 20 s: REG LGATE P5VS4 2003 1 18w [8 M
SM M- LF
| 2%;‘39 603, ss REG P3V3S5 | SEN» 100} sent | SEne| 26 _as REG P5VS4 | SEN 402 5 1
s REG P3V3S5 OCSEF’ 41 ET1 OCSET2 | 25 a: REG P5VS4 OCSET | (reg_p5vsa_i sen)
(reg_p3v3s4_isen) g_p! |
s REGAP3V3S5 VOUT, 9 hourt VouUT2 | 27 _ss REG P5VS4 VOUT (reg_p5vs4_ocset)
(reg_p3v3s4_ocset) — —
sa REG P3VBS5 FB 8 IFB1 FB2| 28 81 REG P5VS4 FB (reg_p5vs4_vout)
(reg_p3v3s4_vout) — -
84 REG P8V3S5MFSET 6 |FSET1 FSET2| 2__ss REG P5VS4 FSET <Ra>
<Ra> 1 1
EN2 [ 24 R7672 R7670
R7630" R769’o;%1 976 75K
45. 3K NOSTUFF 1% 1%
s r%/{:l%::"@ PZ = R7673 1 C7675 %;E‘é’ %;E‘é’
Va5, 262, E 16.5K —— 0. 0010F 2 2
1 50V
¢ REG P3V3S5 VOUT R o isw 2 X7k ceRM s _REG P5VS4 VOUT R ¢ <o>
R 2402 1 C7672 'R7671
R7631 —— 1Q00PF 10K
10 o = 2 22y Fisw
1716w 0402 5402
402,
Vout = 0.6 * (1 + Ra/ Rb)
Vout = 0.6 * (1 + Ra/ Rb) \ oo (T)—PM EN_REG P3V3 S5
o8 [T PM EN REG P5V_$4
NOSTUFF
sSUEe
SOT563  p
P-cH SPP5V S5 PWRCTL 5 67 70
NOSTUFF
This circuit toggles the Vreg R7601%
bet ween PWM and ul trasoni c DCM 10K
nodes based on | oad requirenents 65 BURSTMODE_EN 5(G 1/12%
5 Vo5, Fsvmc VASTER=J 16 ROGSANA SYNC_DATE=03/ 04/ 201
70 67 6s_=PP5V_S5 PWRCTL 4 T
0|6 o BURSTMOOE EN VReg 3.3V S5/5V $4
BURSTMODE_EN L | Vreg Mbde 70 65 =PP3V3 S5 VRD --v 64 2
o | Pw d} Appl e I nc. e
R o 45 (TyBURSTMODE EN L 2/G 8 12.4.0
NOTI CE OF PROPRI ETARY PROPERTY:
T cop HE R SRR 1 s e
N-CH ss REG P3V3S5 P — ?ﬁgsosgssoa AGREES TO THE FOLLOW NG
| TO MAINTAI N THI'S DOCUMENT | N CONFI DENCE 76 OF 123
= Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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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:
OM T/table L8100 due to late Asd%uacsiz’;glece'}aafzggjmdeicd) "d?‘r e"gnlly ff%'i:‘ l?{eix’;l pﬁ';f‘gflgaij . L8100 PC”EFID‘ 5-TeR77A 37150648 37150694 08100 BLC Switch Di ode ACOUSTI CS E- NO SE COVPONENTS BKLT BOOST
PP12V SO BKLT PWR 33UH 20% 10A- 0. 03510HM — BKLT BOOST 6 46
-
1 2 ss BKLT_PHASE E 3
CRITICAL NOSTUEF joF G2 | H-PA040DZ1L- SM 2 CRITICAL | CRITICAL| CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL CRITICAL| CRITICAL| CRITIGAL| CRITICAL| CRITICAL| CcRITICAL | CRITICAL
D8101 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
205358 —— 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
2 XS 2 XS 2 %6S 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
Al 0805 0805 0805 0805 0402 0402 0402 DAI%G\]D BKLT 1206 1206 1206 1206 1206 1206 1206 1206 1206 1206 1206 1206 1206 1206
o6 86
D NOSTUFF PGND BKLT 4 a6 D
R8109
0 06 PP12V. BKLT_PWR 4 6 PP12V. BK R %i;/czw s 6s BKLT_BOOST,
zrlvgbg CRI TI CAL CRI TI CAL CRI TI CAL CRI TIhCAL CRI TI CAL CRI TI CAL
1 G8151|1 C8152 1 C8153|1 CB154 1C8140 |+ C8141 |+ C8142 |»#C8143 |+ C3144 | C8145
7 7 5 a 1000PF —— 1000PF—— 1000PF=— 1000PF—— 1000P 1000PF
10% 10% 10/n /n 10% — 10% — 10% = 10% — 10% 10%
, 25V , 25V 5 28V 280 as| BKLT_SNUBBER 8% 8% 183 188V 8% 188
XIR XIR %R XIR 2 7R 2 7R 2 7R 20X7R 2 7R 2 7R
805 80I53GND BKLT 8I%SGND BKLT 0603 0603 0603 0603 0603 o%)seND BKLT
» 6 86 » 6 86 7 Xv\sloz o 66 86
CRITI CAL CRI TI CAL SM
Rgl()%4 Q8100 «BKLT_FB_XW> 1 #BKLT BOOST
s 66 PP12V_SO_BKLT PWR 1 2 PP12V_SO0 | RF6645PBF NOSTUFE
o D1 RECTFET- S0 1 C8127
=SMB DP_BLC ScLR8140, nosTuFr o e PPSV SO BKLT R R AN —— 190PF —
” g - « PP3V: BKLT_VDDI O R Toov : 1 C8121
o p-=SMB DP BLC SDA RBIAL, Ny 2 Nosture | ™" e ° BKLT_SW R s — $00FF L2 852 LB . ey _paost
g - 5% 100V —— 5% —— 5% °
X + Y 2 - — él{ozgf‘év 2 996, CeR 2 v 2 B L CRITICAL| CRITICAL CRITIGAL | CRITICAL
. =1 2C BKLT SCL R8100,, 9, » BKLT_SCL o o R8106 6w 1%T, caL |2 0603 0603 C8191__ C8192__ C8193 C8194
m 07 5% T T6W VF-TF ~ . 0 Eos 108 18120 18122 202UF —— 2. 2UF —— 2, 2UF 2, 2UF
©mD=L2C BKLT SDA  RB101.. %\ > BKLT SDA, o il I n NCSTUE, 9,05 —L_ Tooke - To0pF 1 8124 % TN TR T R
w0z ) VDDl O VLDO VIN M LE 1C8126 W g BKLT FB R T v T 3%y —— 100PF 1206 1206 1206 1206
805, —— 1000PF M 2 00G CER 200G CER 28y PGND_BKLT,, ,,
oM T _TABLE — 5% 22512 0603 0603 2 0G CERM e
XV\S;,\JEO3 U8100 2 28 cerm 101 1R8110 exLT £ 0603
LLP 6 DANE, |
v lQDBAT 25y o B . = o o] s BT | T
os BKLT_SHUTDOWN 7 [sp 2 Dl sBKLT GATE ss 66 [ BKLT _SWN 2 18 PGND BKLT 1/15W . o BKLT | SEN2 1 C8195 |1 C8196 | C8198 1 8199
XV\%\:}O4 3 | sensel 24.BKLT _SW P 2402 — 2.2UF == 2,2UF —— 2.gagﬂUF %ga/zﬂu:
BKLT | SET 3 I p— _—
Cl..praneat > g5y = Iser 8 T omat ro * 8160 w o BKLT | SEN3 | 2k |2 R xahe 2 ;EZ C
- F = p— PCGND_BKLT
XV\S;%OS ssBKLT _FLT 20 [FLTER ouril 12 BKLT I SENL 2 L0V BKLT | SENA 66 86
o6 8 N s s BKLT_| SENA |
R8111 & .
86 66 D BKLT 2 1 L « BKLT_VSYNC R19 Jvsync curz| 13 BKLT | SEN2 o 3§,UOK BILT | SENS PART NUVBER | ALTERNATE FOR| BOM CPTI ON REF DES | COMVENTS:
1 86 66 A B B =) B
i sses — BKLT SCL 10 |sok outs| 14 BKLT | SEN3 o6 86 T 13850810 13850745 2. 2UF_CAR BLC OQUTPUT CAPS
1 0402 s 66 BKLT_| SEN6
86 66 BKLT_SDA11 |spa outal 16 _BKLT | SENA 66 86 s s PGND_BKLT. - 13850839 13850745 2. 2UF_CAR BLC OUTPUT CAPS
LVDS BKLT_PWM RC 2 |pwm outs| 17 BKLT_| SEN5 o 86 37150748 37150731 D8101 I NPUT DI CDE
o0 soprmy— BKLT EN 4 |en outs| 18 BKLT_| SEN6 o6 86
Q
"NSI%E 1 'R8123 'R8105 6 criTicAL
1 10K 12.4K uf
330F —— g B0 o
S0 2 1/16W 1/16W G oa o _— e
2402 2402 o 6 6 6 PAD
6 66 .DGND. BKLT Al w|o| v v
s6 66 BKLT _SW N
s6 66 LGND BKLT
»uPRD BT ] CBTOS oo (o 8107 8108 8109 “B1T0
. DGND_BKLT = = = = = =
R8103 % Sl 34 QS%/TlG—f BKLT_I SEN1_R Sli34 QQO_YUG—? BKLT I SEN2_R | SI|34 QS%/TlG—f BKLT ISEN3_R | S|34 QS%/TlG—f BKLT_I SENd_R Sl 34 QS%/TlG—f BKLT I SENs_R | SI|34 QSDngG—f BKLT_| SEN6_R: s
%Z/HOK 2 2 2 2 2 2
Taew | 5 | 5 | s | 5 | 5 | 5
2402 o 0. PP12Y_SO_BKLT_PWR 3| 6 3| 5 3| 6 3| 6 a | 6 a | 6
B 5 BKLT_FLT_RC| s s BKLT_| SEN1 4 s o5 BKLTOLSERD 4 s 0s BKLT_| SEN3 4 s 0 BKLT_| SENA 4 s s BKLT_| SEN5 4 s os BKLT_| SEN6 4 B
18129 1C8130
—— 4700PF == 330PF
2 g 2 ?(7‘!4— CERM PART NUMBER | ALTERNATE FOR| BOM OPTI ON REF DES COWENTS:
603 0402 PART NUMBER
R8152 DGND_BKLT ¢ 56 J! 37661072 37651073 ALL Short Protection FET PART NUVBER | 8 R NOVBER | BV cPTI N REF DES NTS:
0 BKLT_VSYNC AN 2 BKLT_VSYNC R 600- OHM 25% 0. 5A- 0. 400G 15580831 15550797 ALL FB8100 to FB8107 376S1121 376S1116 Q8102 BLC I nrush FET
? ) o BKLT_| SEI R 1(Y Y 2
oo oo SENG I p— 74050145 74050146 F8100 BLC Fuse
600- OHM 25% 0. 5A- 0. 400HM — A 4192 <13R'T'CAL
e BKLT ISENS_R 1 (Y Y Y 2 318100 251060 CRITI CAL FB8108 2% ls00
FES T2, cR THea 504050- 1091 GANP- 32V R8112 FERR- 600- OFM 3A S VeR 2
600- OHM 25% 0. BA" 0, 400HM i 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
BKLT I SENA R 1 FY&Y\ 2 O % 1206 2 [ DS
86 66 \ Nem 0603- 1 1gvéw 1] J_j_J_
anon RH8T0s LED RETURN_6 DY e L 8171 |'Re121
600- AW 25% 0 L3 0. 400 e RETURN S 10 . (03811U|7:1 71. 5K g NI
% - 2 wLED RETURN 4 4 8 B4 ow ! L %;01"'3;7
BKLT BOOST 1 5 F 0402 402 2%
s o0 BKLT_BOOST g Bt 506 0 S 0. 40GFH «BKLT BOOST 2 o2 R8150 2 2 &2y
CRI Tl CAL Lo o} 147K 0402
1(YYY L2 «LED RETURN 3 15 BKLT EN L 1 2 BKLT_EN DI V
CRI TI CAL FBD§?|.305 ss LED RETURN 2 815
RB131 600- OHM 25% 0. 5A- 0. 40CHM s LED RETURN 1 =10 'R8122
Am =PP3V3_SO0_BKLT_ VDDI O 1 2 voos BKLT | SENG R 1 5T z s o PGND_BKLT i 5% cw SYNC MASTER=J16 LI NDA SYNC DATE=01/22/ 2013 A
Vol V. CRITICAL F 06 — 12 WVE: OF JILE .
if 15w - PEAV3_SOGBKLT VDRI O R 600- OHM 25% 0. 5A-0. 40CH +— O 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 m
0603 0402 0402 D BKLT wooe BKLT I SENI R 1 2 NOTI CE OF PROPRI ETARY PROPERTY:
o o HE R R 1 s e
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70 65 _=PP5V_S5_PWRCTL 70 69 o8 o7_=PP3V3 S5 L
1.C8420
1 .C8400
0. 1UF g.éu:
5 1% 2 X7R. CERM 2 X7R. CERM
X7R- CERM 0402
0402
= -~ = - =
VDD VDD
CRITICAL ¥ ug410 us420
5_VDD SLGBAP304V SLG5AP304V
TDFN _ TDFN _
us400 P3V3 SO SSD FET RAMP 7 ICAP oy 1) AL =PP3V3 S5 FET P3V3[S0 4; 7 P5V SO FET RAMP 7 [CAP 7y CAL 3 =PP5V _S4 FET P5V SO 7
SL(%@:',D\,“'SQ o0 o7rmy—PM EN FET P3V3 SO 2 Jon SSD Y PP3V3 SO_SSD FEL o 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 _rmyer co D Y G\D a\D
1 1
FET_RAVP P3V3 S4 12 | cap_mos1  cap_Mos2| 10 FET_RAVP 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 G\D  PAD 1.C8402
0. 0047UF - " 0,0022UF
VA = = 2 %y
§acy' q 565
5V / 3V3 SO PGOODs o o7 ZPPEV SO FET BSV HED
1.C8460
0y LUF
70 60 on o7 SPP3V3 S5 PWRCTL _ 2 187
0402
1.C8440 +
0, L UR - -
2 %(gl\é CERM! VDD
CRITICAL [8 0402 us460
g{: X 0 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 PGOCD FET PS5V _SO_gom, e 1 uEyHOD PWREN 2 IoN sl S
70 67.PP5V_SO FET 2lg1 g @D
o o PM EN FET P3V3 SO 51 Ao 8 v2 PM PGOOD FET P3V3 SO o8 C8461 1
O erave so rer e 0. 0047UF ®
D P A 1
4 0402 =
PP5V_SO0 HDD FET @70
VDDQ SO FET 12v SO FET —
70 68 _=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 8 5
L = Z \O S PP12V_S0_FET
B 9 . T 4 A - oD
1o_=PPVDDO S3 FET VDDQ SO Z& o/LS PPVDDO SO FER (om0 o
T - B
Q P12V_SO_FET_GATE_R
-pp L 1.C8450
0. 1UF
: 1y
'R8430 vec 2 X8 CEf
22K 43
1/15w SILGGAP004 = =PP3V3 S4 PWRCTL 65 70
02 5 DFN 2 . =
4 : - PM EN FET P1V35 SO am e w PM EN FET P12V SO Input: 2.4V to 5.5V , SYN(%I ll\/LAtSTERbJIG MAX SYNC DATE=02/ 11/ 201
Pvs o FETGNE 7k camow s = 1 o FET- Control l ed SO and S4
PM PGOCD_FET_P1V35_S0 8 3 R8451
» A PEOCD FET P1VSS G N NG ook "0Bi 0164 | D
B aw 1’;5"" Pq_8 4 PM PGOCD FET P12V SOy co d} Appl e Inc.
9 240 D -BX%VI 12 4 O
P L < E) NOTI CE OF PROPRI ETARY PROPERTY:
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3.3V &4 FET
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8 7 6

S5 Enabl e

70 67 _=PP12V S5 PWRCTL

'R8590
68K

5%
1/ 16W
2402

s04 PM PGOOD FET P12V S5 _— PM EN REG P3V3 65
- MAKE_BASE=TRUE

'R8591
33K

5%

1/16W

M- LF
2402

S4 Enabl es

70 69 68 67 _=PP3V3 S5 PWRCTL

1 C8500
O.OIUF
Not e: > %8\7“
Hal t power sequencing at S5 é}E{'ZCERM
if there is no processor.

) v =
Renove (B500 to circunvent PLACE_S| DE=BOTTOM

or short gate to source. 14 74LVC08
48 52 12 [Ty PM SLP S5 L 1 \TSSCP- HF
Us500)3 PM EN S4
70 69 68 67 _=PP3V3 S5 PWRCTL 2 08
917 1 7 'R8510 'R8511
R8500 R8501 g3 g3
100K 10K 1/16W 1/16W
5! 5% = - LF - LF
17 16W 17 16W 2402 2402
Wibh,[ ik
402, 2| o s PM EN REG P5V S4 ey o5
117 ¢ PMEN FET P3V3 S4 ey o
PLACE_S| DE=BOTTOM
D[3 500 NOSTUFF NOSTUFF
03 1C8510 |*C8511
SSMBK15AMFVAPE ——0.47UF —— 0, 47UF
-1 10% -1 10%
VESM 6. 3V 6. 3V
2 CERM X5R 2 CERM X5R
1[G S > 402 402
7 ry—CPU_SKTOCC L L L

tau (RC delay, ns): 0.0 0.0
S4 USB Enabl e
R8520
SBSSE PM PGOCD REG P5V_S4 1 0 2 o PM EN_USB PWR @4243
Wl | e
02 18520
06047UF

2 CERM X5R
402

S4 TBT S4 Port Enabl e

70 30 29 28 27 26[TIT> =PP3V3 S4 TBT =TBTAPWRSW EN oo 20

Irl

=TBTBPWRSW EN__grmy 50

S3 VDDQ Enabl e \

70 69 68 67 _=PP3V3 S5 PWRCTL

14 74LVC08
44 12[TR)—PM SLP S4 L 4 \TSSCP- HF
6
uss500 PM EN REG VDDQ S3 oD &3
o8 ss[TEy—PM PGOOD REG P5V S4 5 08

7

SO Enabl es

70 69 68 67_=PP3V3 S5 PWRCTL

1. 05V for PCH TBT/ GPU)

SYNC DATE=02/21/ 2013

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)-2 PM EN FET P12V SO oo o
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
wscb 11 PM EN SO R 1/\}3/0\/2 PM EN FET P5_V SO ooy o
[>—PM PGOCD FET P12V g0 12 5% ~ 3
67 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/\/5\0//\/2 PM EN EET P3V3 SO oo &
176w
MESLF
402
NOSTUFF
R8534
AN 2 BM EN REG CPUVCC SO oo e
5% NOSTUFF
AEAEHE 1 C8522
402 0. 47UF
10%
MEM/TT EN — PM EN_LDO DDRVTT SO 2 & xsr
“ D N VAKE_BASE=TRUE oD = 402
J1i7
R8537
o o7 (TT—PM PGOCD FET P33 50 LANA 2 PM EN REG GPUCCRE SO g 12
178w
M- LF
402
R8538
2 [I>_PM PGIOD REG GPUCCRE S0 LA A 2 PM EN REG GPU VDDQ SO gy 12
17w
MESLF
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-Graphics (5V, 3.3V, 1.5V,
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
D PM PGOOD REG GPU VDDO SO 1 0 5 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
68 PM EN REG P1V0O5_SO_R 1 2 PM EN REG P1V0O5 SQ 64 =
oo 4 e PM Regul at or
1/ 16W
MasF NOSTUFF
1C8523
G aruF Appl e Inc.
5 8.3V <]
CERM X5R
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 11 NOT TO REPRODUCE OR CCPY 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 63 67 =PP3V3 PWRCTL = PM PCH APWROK oo+
BYPASS=U8601: 5MV Second
+ C8605
0. 1UF
20%
2 v To PCH
402 PM PCH PWROK
—=PP3V3 S5 PWRCTL ¢7 65 69 70 VAKE BASESTROE oD 12 18 20 3
— - 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
PowegFof f or |oss of AC
JF ansithion 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.

least 10 ns after all

suspend well power is valid

| ess before VccSUS3_3 drops to 2.90 V
tojal l ow PCH to switch suspend wel |

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
o ss@_%%ge P3V3 S5 = S5 PWRGD oD
CKPLUS_WAI VE=UNCONNECTED,_PI 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 os| PM RE( 2 08 53
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 |
d} pppl e 1 ne. 051- 0164 | D
o 12.4.0
NOTI CE OF PROPRI ETARY PROPERTY: [
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
P RI ETARY P ERTY_OF _APPLE | NC,
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8 7

4

2 1

& 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

84

84

84

84

82

82

S4 Rails

Enabl ed when systemhas AC and is in run or sleep

PP5V sS4 PP5V_S4 REG

VAKE_BASE=TRUE
=PP5V_S4 REG VDDQ S3

 —
— =PP5V S4 FET P5V SO
— =PP5V_S4 MENRESET
— =PP5V S4 PWRCTL
— =PP5V S4 USB
=PP5V_S4 CAMERA

PP3V3_S4
MAKE_BASE=TRUE

= 2
£PP3V3 S4 TBT

=PP3V3 S4 CAMERA
=PP3V3 S4 AUDI O DI G
=PP3V3 S4 SNS R
=PP3V3_S3_VREFNMRGN

PP3V3 S4 AR

NAKE_%E:TRUE

S3Rai, I's

abled When systemis in run or sleep

PP3V3  ENET PP3V3 ENET FET

VAKE_BASE=TRUE
=PP3V3 ENET PHY

=PPVDDI O ENET CLK

——
— =PP3V3 ENET SYSCLK

PPVDDQ S3 REG

PPVDDO_S3
VAKE_BASE=TRUE —
— =PPVDDQ S3 FET VDDQ SO

— =PPVDDQ S3 SNS DDR R

3 _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

26

27 28 29 30 68

39

SO Rails

Enabl ed when systemis in run

s _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

ss _PPSV SO — PP5V SO FET o
MAKE_BASE=TRUE _—

| =PPSv SO REG CPUVCC 0 o

| — =Ppsv S0 ReEG RI0BLSO o

—  —ppsv S0 ADID i,

| —  -PPSV S0 LSENSE s

| — =epsv sb LPcrLUs 2o

| —  =PP5v SOMBKLT o

— =PP5V_S0 FET P5V_HDD 67

g4 _PPHDD SO PP5V_S0 _HDD FET 67

MAKE_BASE=TRUE

—wEPPHDD SO _SNS R ©

o m(sg\i S0 Hoof t — PPHDD SO SNS .

— =PP5V_S0_SATA 34

os _PP3V3 SO — PP3V3 SO FET o
MAKE_BASE=TRUE _—

— =PP3V3_SO_P3V3TBTFET 2

| — -PP3v3 S0 PWRCTL o

| -PP3v3 S0 VRD o

| -PP3v3 S0 AUDIO .

| -PP3v3 s0 AUDO DG w

— =PP3V3 SO DP 31

| — -PP3v3 so ENET .

| -PP3v3 S0 EAN o

| =Ppsv3 S0 I NTDRMX “

— =PP3V3 SO LED .

—  -PP3V3_SO_LED SATA a

L =PP3v3 S0 PCH 1

| -PP3V3 SO PCH VOC3 3 GPIO 4

| -PP3V3 SO PCH VOC3 3 THRM 4

| -PP3V3 SO POH VOOOLK3 3 .

— =PP3V3 SO PCH VCC3 3 HVOMSS s

4 : =PP3V3_S0_PCH VCC FUSE 15

| — -PP3v3 SO PCH VOC3 3 USB .,

| -PP3v3 S0 RSTBUF .

| -PP3v3 S0 socaRD w

— =PP3V3 SO SENSE e

— =PP3V3 SO SMBUS o

| — -PP3v3 S0 SMBUS SMC O ar

| -PP3v3 S0 svBUS SMC 1 p

| -PP3v3 S0 SMBUS SMC 3 w

— =PP3V3 SO SMC .

L —  =PP3v3 S0 TBTPVRCTL 2

| — =PP3V3 SO BKLT VDDIO o

=PPSPD_SO_MEM A 2

— =PPSPD_SO_MNEM B 24

— =PP3V3 SO PCH GPIO 11

— =PP3V3 SO REG PIVS SO o

sa _PP3V3 SO _SSD

PP3V3 SO SSD FET

VAKE_BASE=TRUE

—

=PPSSD SO _SNS R

sa _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
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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 HRPD
PR BASE TR =
DP_TBTSNK1_M._C P<3.. 0> — TP DR I1GC MP<38..0>
PR BASE TR =
DP_TBTSNK1 M._C N<3..0> — TP DP1G C MuN<3. . 0>
P BASETRE =
DP_TBTSNK1 AUXCH C P — TP DP 1 G CLAUXCHP
P BASETRUE =
DP_TBTSNK1 AUXCH C N —4 TR.DP 1IGIC AUXCHN
A BASETRE =
DP_TBTSNK1 DDC DATA — . TP DR, 1 G C DDC DATA
P BASETRUE =
DP_TBTSNK1 DDC CLK — TR DP 1G C DDC CLK
AR BASETRUE =
DP_I NT_HPD =— TP DP 1 G D HPD
AR BASETROE =
DP_INT M. _P<3..0> — TP DP 1G D MP<3..0>
AR BASETROE =
DP_INT_M._N&8. . 0> — TP DP 1G D MN<3..0>
AR BASETROE =
DP_| NT_DDC DATA — TP DP |G D DDC DATA
AR BASETTRE =
DP_I NT_DBC CLK — TP DP 1G D DDC CLK
MAKE_BASE=TRUE —
DP_I NT_AUX'P — TP DP 1 G D AUXCHP
TR RS =
DR_I NT_AUX N — TP DP 1 G D AUXCHN

MAKELBASE=TRUE

SYNC _MASTER=J16_IAX
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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
GPl 066 CLKOUTFLEX2

11 TP_PCH GPI 067 CLKOUTFLEX3

NC _PCH
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 NO_TEST=TRUE

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

MAKE_BASE=TRUE
s 1P _DP |G A AUXCHP

MAKE_BASE=TRUE NO_TEST=TRUE
NC DP | G A AUXCHP

MAKE_BASE=TRUE
s TP DP |G A AUXCHN

VAKE_BASE=TRUE NO_TEST=TRUE
NC DP I G A AUX

MAKE_BASE=TRUE

PCH PCI

13 TP _LPC DREQO L

PCH M scel | aneous

11 _TP_HDA SDINL

CHN
MAKE_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
= WAKE_BASE=TRUE NO_TEST=TRUE

TP TBT PCIE RESET1 L — NC TBT PCIE RESET1 L
= WAKE_BASE=TRUE NO_TEST=TRUE

TP TBT PCIE RESET2 L —_— NC TBT PCIE RESET2 L
= WAKE_BASE=TRUE NO_TEST=TRUE

TP TBT PCIE RESET3 L — NC TBT PCIE RESET3 L
= WAKE_BASE=TRUE

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

TP _TBT THERM DP

UNUSED VREG ALI ASES
REG PWM CPUVCC 4 NC REG PVWI 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

A

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 * M 0.111 MM 0.085 MM =STANDARD 0.200 MM 0od v
90_OHM DI FF | TOP, BOTTOM M 0.111 MM 0.085 MM =STANDARD 0.200 MM 0.1wwm
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 PRI MARY GAP | DI FFPAI R NECK GAP
100_OHM DI FF * Y 0.089 MM 0.085 MM =STANDARD 0.220 wW 0.1 MM
100_OHM DI FF | TOP, BOTTOM Y 0.089 MM 0.085 MM =STANDARD 0.1 NN|‘

0. 220 I\M‘

CGeneral Spacing Definitions
Def aul t
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
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‘ﬂ' ’
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‘ﬂ' ’
BGA_P1MM * =STANDARD 2
Power and Cormmon
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
G\D * =STANDARD 2 &
GND_P2MM * =2: 1_SPACI NG 1000
PWR_P2MM * =2: 1_SPACI NG 1100

BGA Area Gonstraints

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

Si gnal
Prepreg
Pl ane
Prepreg
Si gnal
Pr epreg
Pl ane
Core

Pl ane
Prepreg
Si gnal
Prepreg
Pl ane
Prepreg
Si gnal

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)
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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. .25 72
[imr:sc DDR DDR_CVD_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 MVEM A_RAS. L 7 23
e 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
[men DDR_A_CMD DDR_CMD_PHY DDR_CMD MEM AVE L 7 23
. A . P MEM A 7. . 0>
Physical Net Type to Rule Map DDR3 Power - speci fi ¢ Spaci ng Definitions e — [0E.0Q,BHY [0E,ALDQEYTED B s
- — — DDR_A_DQ BYTE] DDR_DQ PHY DDR A_DQ BYTF1 MEM A DQ<15. . 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 MEMAA 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 DDREA BQ _BYTES MEM A DQ<47. . 40> 7 25
DDR CTRL PHY N DDR 39’3 B = DDR_A_DQ BYTE6 DDR_DQ PHY DR _ADQ BYTEG MEM A _DQ<55. . 48> 7 25
— — — — (s DDR A_DQ BYTF' DDR_DQ PHY DDR A DQ BYTE' MEM A DQ<63. . 56> 7 25
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_DQSIPHY DDR. DQS1 MEM A DOS P<1> 7 25
— — [T DOR_A_DGs1 DR (D0 pHY: DDR_A_DQS1 MEM A DQS N<1> 7 28
DDR_COVP_PHY * DDR_COwWP = DDR_A_DQS2 DDR_DOS_PHY DDR_A_DQS2 MEM A DQS P<2> 7 25
—speci {1t Spacing Definitions . . . DDR A_DCE2 DORLDGS P 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. POR_DES_ 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_D(S_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 DOR DS, PHY DDR A_DQSA MEM A DQS P<4> 7 25
e DOs4. DOS4. MEM A DQS N<4>
DDR_CTRL_I SO * =3.5: 1_SPACI NG ? 4-3 8 9.84 12 13.78 CD—DLR [OR_DOR_BHY o=, T
DDR_A_DOSS DDR_DQS_PHY DDR_A_DOSS MEM A_DQS_P<5> 7 25
DDR_CTRL2CTRL * =2.5: 1_SPACI NG ? = DDR_A_DQSS DDR_DQS_PHY DDR_A_DQS5. MEM A DQS N<5> 7 25
DOSE: DOSE. MEM A DQS P<6>
DDR_CMD_I SO * =3.5: 1_SPACI NG ? 4-4 6 7.87 12 13.78 DDA [OR_DOR_BHY o=, T
[z DDRA_DOSE DDR_DQS_PHY DDR_A_DQS6 MEM A DQS N<6> 7 25
DDR_CNVD2CVD * =2: 1_SPACI NG ? [mar0S DDR_A_DOSZ DDR_DQS_PHY DDR_A_DGQS; MEM A DQS P<7> 7 25
— DOS7 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% DORDQS_BHY OR-ADCS: T
DDR_DQ2DQ * =2: 1_SPACI NG 900 o DQto DQin the sane bytel ane of the sane channel Ghannel "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 OO 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 PR CLIC R 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 [mae:S DDR_B_CMD DDR_CVD_PHY DDR_CMD MEM B BA<2..0> 7 24
DDR_A_DQS* * * DDRDATA’IHS(.)H D DDR_B_CMD DDR_CVD_PHY DDR_CVD MEM B RAS L 7 24
. . . . - - — - > DDR B_CMD DDR_CMD_PHY DDR_CMD MEM B_CAS L 7 24
Control: CS#[3:0], CKE[3:0], ODT[3:0] _ DDR_B_DQ BYTE* * * DDR_DATA_I SO =>—oREean DDR_CMD PHY. DDR_OMD MEM B VE L 7 24 B
2 ——
NET_SPACI NG_TYPEL | NET_SPACI NG TYM! AREATYPE | SPAC m’RULFE’SEfF DDR_B_DQs* * * DDR_DATA_| SO = DDR_B_DQ BYTEQ DDR_DQ PHY DDR_B_DQ BYTEQ MEM B DQ<7..0> 7 25
DDR RL * * DDR RL e MEM B 15. . 8>
— o) [omcmeeve | -swe : DOR OO0 | seelott (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
Conmand: MA[ 15: 0], RAS#, CAS#, WE# BS[2:0] PBR_A_DQ BYTE" | DOR A DQ BYTE DOR BL2BLg (@557 e (3 > oo=a g avtes POR_D0 Py R A eyres | MEM B DO<47. 40> -
e o * MEM B .. 48>
NET_SPAGI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NGRULE. SeT DDR_B_DQ BYTE DDR_B_DQs* DDR_DQ2DQs See Note (1) > DDR_B_DQ BYTE6 DDR_DQ PHY DDR B_DQ BYTF6 DO<55. 8: 7 25
. = DDR_B_DQ BYTE: DDR_DQ PHY DDR_B_DQ BYTE: MEM B DQ<63. . 56> 7 25
DOR OV " " DOR VD 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 tol avoid aéldi 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 gan be Fess. Only
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG_RULE_SET . . A (=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 fpalittle space.
DDR B DOS3. DDR_DCS_PHY DDR_B_DQS3. MEM B DOS P<3> 7 25
DDR_COVP * * DDR_COVP_I SO =
- - — Note (2): = DDR B DOS3. DDR_DCS_PHY DDR B DOS3. MEM B DOS N<3> 7 25
Intel suggests 25 nil (0.65 nm spa&ng fior 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 €hannel st 'DDR3 dr aws 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 i ng nechanismis capacitivey 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 LS N
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_COMP. CPU_SM RCOMP<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 44 45 ,
—— D CPU_ASYNC, PHY. fo=10] NGNS SMC PECI L a4 as CPU eDP Conpensati on
* - - -
PClI E_COWP Y 0.305 wW 0.105 wW =STANDARD =STANDARD —STANDARF) i et ol ASYNG. LY oy " CPU CATERR L o us - o - CPU EDP RCOVP .
CPU_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD e 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 cpy 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_PCI E_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

PCIE

*

PCIE_ISO

DM - speci fic Spacing Definitions

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
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
K
|
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 PG E AP R2D P

(L PCIE_GEN?_R2D_CONN AP PCIE_PHY POE PCl ERAP_R2D N

= PCIE_PHY POE PCIE AR R2D C P
w3 PCIE_PHY PO E PG E APTR2D C N
PCIE_GEN? _D2R_CONN AP PCIE_PHY PCLE PCI'E AP D2R P

= PCIE_GEN?_DPR CONN AP PClLE_PHY PCLE PCl ECAP D2R N

= PCIE_REE CIK QK PCIE_PHY Gl K_PCE PCl E CLK100M AP P
= PCIE_REE_CLK QK PCIE_PHY CLK_PCIE PCl E CLK100M AP N

x1 Caesar |V

= PCLE_GEN? _R2D POl E RHY BOE PCI E ENET R2D P

PCLE_GEN?_R2D PC| E_PHY PO E PCIE ENET R2D N

> PCLE_PHY POE PCIE ENET R2D C P

= PClELPHY. PO E PCIE ENET R2D C N

= PCLE_GEN? 2R BCl E_PHy POE PCl E ENET D2R P

> PCLE_GEN? 2R PCLE PHY PO E PCIE ENET D2R N

S PCLE _PHY POE PCIE ENET D2R C P

= BCE_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 G K_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

P@HYPClI E"Conpensati on

[ 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
L1 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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NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON _CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF APPLE | NC.
THE POSESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 113 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 77 O: 86

2 1




8 7 6 5 4 3 2 1

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
D * M DI FF = M DI FF = M DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =D A-E2D [ABHY_90 L SATA HOD FOD N = D XEBlLCG De Py e CPU CFG<17. . 4> 618 72
SATA_85 85 oM [ =85 oM =85_oM i it it (i TA_PHY 90 W SATA_HDD R2D C P 1 33 T OP_CPU CFG 3 DP_PHY 0P CPU_CFG<3> 618
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 PR TA_PHY_90 T SATA HDD R2D C N 1 s [ ceu GG op_pHy e CPU CFG<2..0> s 15
(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 op_pHy e 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
— — — [enY DP_PHY A K ITAG XDP_PCH TCK 11 18
COVP_SATA_PHY * SATA_50S ) . PCH SATA Port 1 (SSD) o 0P _priy - XDP_PCH TVG s
—— - v SATA M n Spacing Rules (nmils) (Maho Bay PDG, Intel Doc# 473718) A Ssb 22D A Py . SSD ROD P<0. . 1> =3 oo piy . XOP_PCH TDi o
SATA 90 SATA_ Section Inp Desi gn I'so Desi gn Comrent s [ T D_R2D TA_PHY T, SSD R2D N<O. . 1> Tipss [0 DP_PHY ') XDP_PCH TDO 11 18
15.2.1 90 95 20 23.62 SATA Gen2, SATA Gen3 m TA_SSD_R2D Ta_PHY T SSD R2D C P<0.. 1> a
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> 1
i SSD D2R N<O.. 1>
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—fr _ Tabl e | m Desi an I'so Desi an Comment s m T D 2R \TA_PHY T 11 33
* =6: ? - 1 15.7 TA Gen2 TA
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_TYPEL | 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 EnlSE PHY EDL EDI_CSYNC s
COMP_FDI _PHY * cow_FDI I L se ey = EDL_INT 512
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—fr _ 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 * * COMP_FDI _1SO
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 i i
XDP- speci fi ¢ Spaci ng De tions Deskt op Debug Design Guide (Intel Do 430883)
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—fr _ Section | np Desi an I'so Desi an A
XDP_I SO * =2: 1_SPACI NG ? 1.5 45-65 55 - 15. 75 Lbsolation is for JTAG cl ocks.
= W si gnal f aul E.
CLK_JTAG | SO * =4:1_SPACI NG 2 Aisignals default are 50 Ohm S
Constraints
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
XDP * * XDP_ISO
CLK_JTAG * * CLK_JTAG | SO SYNC VASTER=J16 N CK
e - t
T
1-0164
d} Appl e Inc. " 016
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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“T ’
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 AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAIR NECK GAP
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 SYSGK CLK25M SB
I K_PCH 55 QK PCH SYSCLK CLK25M SB R
PCH RTC 32K
= ClK_XTAL XTAl PCH CLK32K RTCX1
[mezz: CIK_XTAl XAl PCH CLK32K RTCX2
= CIK_XTAL XTAL PCH CLK32K RTCX2 R
SMC 32K
[ mezze K _PGH 55 QK PCH PM CLK32K SUSCLK R
350 ClK_PCH B58 QK 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
= 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
= 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_GHM DI'EF

Crystal - speci

fic Spacin

g Definitions

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

XTAL

*

=4X_DI ELECTRI C ?

SPI

\

SPI - 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 FFRPAFNR, PRI MARY GAP DI FFPAI R NECK’G&:"
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 VE| G—ff ’
SPI * =2: 1_SPACI NG 2

11

11

19

19

a4

a4

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 MASTER=J16 M.B

SYNC DATE=12/03/ 201
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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_OHM DI FF =85_OHM 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| GHT 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 * * sbiso 4

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 @AR | Bl FERAI R NECK GAP
SM A_100D * =100_OHM DI fF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM B)FF 2100_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
77 USB3_PHY USR3 USB3 EXTB RX E_P
= USB3_PHY USR3 USB3 EXTB RXF 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 USB4EXTB 8 P
(s USB2_CONN USB2_PHY USR2 WUSB EXTB 8 N
= USB2_PHY USR2 USB2 EXTB P
> USB2_PHY USB2 UsSB2 EXTB N
External Port C (J4700)
> USR3_RX_CONN USRI BHY USR3 USB3 EXTC RX P
USR3_RX_CONN USB3_PHY USR3 USB3 EXTC RX N
USR3 RHY USR3 USB3 EXTC RX F P
USR3_PHY USR3 USB3 EXTC RX F N
USB3_TX_CONN USR3_PHY USR3. USB3_EXTC TX P
USR3_TX_CONN USB3_PHY USR3 USB3 EXTC TX N
USB3_PHY USR3 USB3 EXTC TX F P
USR3_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 _GONN 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
{58 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

Current/ Vol tage Sense

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

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
SMB_I SO * =2x_DI ELECTRI C 2 SMVB * * SMB_I SO
Sensor
Sensor -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’@;:’{
1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 MW 0.085 MM
Physi cal Net Type to Rule Map
NET_PHYSI CAL_TYPE | AREA TYPE |PHYSI CAL_RULE SET
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 VE| G—fr ’ NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.r
SENSE_I SO * =1.5: 1_SPACI NG 2 SENSE * * SENSE_I SO
SENSE POVER * PWR_P2MM
SENSE G\D * G\ND_P2MWM

SMC Generic Control

Li ne Spacing Definitions

Constraints

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

SMC_I SO

*

=1: 1_SPACI NG ?

SMC_CTRL

*

SMC_ISO

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

P ENSE I SNS HDDSO R
= ENSE | SNS_HDDSO0

= 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

[ ENSE LSNS SSDSO R
(S ENSE I'SNSTSSDS0

= 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
flaczin SENSE | 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
= ENSE | SNS CPUVCC FB
> ENSE I SNS_CPUVCC

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

it ENSE. VSNS PVDDQSO0

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_P3V3s4 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
5T 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
SMVBuUs
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
= NB_PHY MR SM._PCH 0_CLK
x9S MNB_PHY MR SM._PCH O DATA
Di spl ay TCon
(108 MNB_PHY MR SVB DP TCON SCL
= MNB_PHY MR SMB _DP TCON SDA
Tenperature Sense
Electrical 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 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
(7= ENSE. HDD OOB1 D2R F L
= ENSE HDD OOB1 D2R R L
| w3 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

SYNC VASTER=J16 NI CK
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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: TRUE REG BOOT P1V05S0_RC
(xS VR DI DT_PHY. R_SW TCH 1 IRUE 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 TRUE REG SNUBBER P1V05S0
[msw VR _CTI_PHY R_CTL REG P1V05S0 OCSET
[mzeY VR _CTI_PHY R_CTL REG P1V05S0 VO
[menY ENSE REG P1V05S0 FB
(e ENSE REG P1V05S0 RTN
= VR CTI_PHEY R_CTI REG P1V0O5S0 SREF
= VR_CTI _PHY R_CTI REG P1V05S0_FSEL
CQut put Bus

> PONFR 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 [1V2 SNS VCC XW N
ENSE REG CPUVCC VSEN
ENSE REG CPUVCC RGND
ENSE REG CPUVCC VI N
VR _CTI _PHY R c1i REG CPUVCC | MON
VR _CTI_PHY RICT| CPUVCC | MON R
VR _CTI _PHY. R_CTL REG CPUVCC TM
VR _CTI_PHY R _CTL REG CPUVCC | MX
VR_CTIOPHY R_CTL REG CPUVCC NPSI
VRLCT| _pHY R_CTL REG CPUVCC FDVI D
VR _CTI_PHY. R_CTL REG CPUVCC TMX
VR CT| 4PEY R_CTL REG CPUVCC MEMVRSEL
VR CIl_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 ERTel VR VI D PHY RVID CPU VI DALERT L
VR VI D _PHY R \ID CPU VI DALERT R L
CBl Vi DSOUT VR VI D _PHY R \ID CPU VI DSOQUT
VR VI D _PHY R \ID CPU VI DSQUT R
CQut put "Bus
D 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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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 WDTH [ M NI 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
r
— DP_TBTSNKO M. C N<3..0>
TBT_I 2C_55S * =55_OHM SE|  =55_OHM SE =55_0HM SE =55_0HM SE =STANDARD =STANDARD D DE-A50 DLSELAYBCRI o TRT_A_RODI TRTOP 20D TRIDP TBT A RD C P<1> 26 20
— — - — - — - — - = — = DP_TRTSNKO M DP_85D DI SPI AYPORT DP_TBTSNKO _M._P<3..0> 26 TBT A R2D C Nel>
TBT_SPI _55S * =55_CHM SE|  =55_OHM SE =55_CHM_SE =55_CHM_SE =STANDARD =STANDARD [E>— e TBISNO M 85D D SPL AYPORT DP TBTSNKO M. N<3..0> 2 BIA_R2D! 810200 — BT A oD G Poos 20 20
IBT_A_R2D0 IBIDP_90D TBTDR 26 29
o DP_TBTSNKO AUXCH C P
TBTDP_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 D £e-850 DLSELAYRCRL wn TBI_A_Fom) TRTDP 00D TeTop TBT A R2D C N<O> 26 20
— — — - - - - - - i d - - D DP_85D DI SPIAYPCRT DP_TBTSNKO_AUXCH C N 26 71
TBIDP_90D IBTDP TBT A R2D P<1..0> 20
D DP_TRISNKO_AUX. DP_85D DI SPI AYPORT DP_TBTSNKO AUXCH P 26
DP_TETSNKO_AUX. DP_85D DI SPI AYPCRT DP_TBTSNKO_AUXCH N IEIDE.20D TEIDD ABLA 2D M=l . O 2
D = DP_TRTPA M1 DP_85D DI SPLAYPCRT DP TBTPA M. C P<i1>
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_TETSNK1_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 ELECTRI C 2 = DP_850 Dl SPI AYRCRT DP TBTSNK1 AUXCH C P %7 Dp_g5D Dl SPLAYPCRT DP_TBTPA M. N<1> 2
= —— R ey op_gsn DL SPl AYPCRT DP_TBTSNKL AUXCH C N s 3 b e R DP TBTPA M. P<3> .
TBTDP * =5x_DI ELECTRI C ? = DP_TBTSNK1_AUX DP_85D DI SPLAYPCRT DP_TBTSNK1_AUXCH P 26 DP_85D DI SPLAYPCRT DP_TBTPA M. N<3> 29
T DP_TRTSNK1_AUX DP_85D D DP_TBTSNK1 AUXCH N
TBTDP TOP, BOTTOM| =7x_DI ELECTRI C ? riog BLAYBCRL 25 o AL e ssn ISPl aveeRT DP_A LSX_M._P<1> 2
DP_A_L DP_85D DI SPI AYPORT DP_A LSX M. N<1> 20
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
. [T DE_LNIEN_TET M _MX Dp_8sD DI SPLAYPCRT DP_TBTSRC M. C N<3..0> - . 1BT_A_DoR1 TRTCP 90D TRTDE TBT A D2R N<1> 26 26
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 Physical Rul es [y DP_I NTPNI_TBT_AUX_MIX DP_85D DI SPLAYPORT DP_TBTSRC AUXCHELN a1 TBT_A_[2R0 TRIDP_90D IRIDP TBT A D2R N<O> 26 20
y — > DP_85D DI SPLAYPORT DP_TBTSRC AUX G 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 WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [ DP_85D DI SPL AYPCRT DP_TBTSRC AUX{C N M TBT. UXCH. DP_85D DI SPL AYPCRT DP_TBTPA AUXCH C N 26 20
L e DP_TBTPA AUXCH P
DP_85D * 85_OHM DI FF  =85_OHM DI FF 0. 08MM =85_0OHM DI FF =85_OHM DI FF =85_OHM DI FF B850 DLSBLAYBCRT o TBTPA ALXGH N 2
DP_85D DI SPLAYPORT. 20
DP_A AUXCH DDC P
DP- speci fic Spacing Definitions = L2655 BLL2C pas TET R saL - S oot S DP_A AUXCH DDC N .
P P 9 = IRT_12C 55 IRT_12C | 2C4TBTRTR SDA 26 DE, LXCELODC DEASD DLSPLAYPCRT 20
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG [EIDR.200 S TET_A_DPRL_ALX £ 2
— — il I TBESPI CLK TRIDP_90D TIRIDP TBT A D2R1_AUXDDC N 29
DI SPLAYPORT N —3: 1 SPACI NG > D I8LsBL_aK IBT_SPI_55: IBT_SPI 26
M _ [ TBT_SPl_NMOS| IBT_SPl_55: IBT_SPI IBT SPI_MOSI 26 Po 8
= IBT_SPL_M SO TRT_SPl_55: TRT_SPl TBT SPI_M SO 26 rt 1BT B ROD C P<i>
Pairs should be within 100 nils of clock |ength. = IBLSPL_CS| IBT_SPl_55 181 _spl TBT SPI_CS L 26 [ED>—IEB.22m TRILE.200 LEIDR 26 30
: . . = TIBT_B_R2DI TBIDP_90D IBTDP TBT B R2D C N<1> 26 30
Max | ength of DisplayPort traces: 12 inches
=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
= TRIDP_90D TRIDP TBT B R2D N<1..0> 30
DP_TBTPB M. C P<1>
=D D IEIRE M1 DP_85D DI SPLAYPORT. 26 30
= DP_TBIPB M 1 DP_85D DI SPI AYPORT DP_TBTPB M. C N<1> 26 30
*: Only used on hosts supportimg T29, video-in = DP_TRIPR M 3 DP_85D DI SPI AYPORT DP_TBTPB M._C P<3> 26 30
== DP_TRIPR M 3 DP_85D DI SPLAYPCRT DP TBTPB M. C N<3> 26 30
= DP_85D DI SPI AYPORT DP TBTPB M. P<1> 30
Di Spl ayPort [l S DP_85D DI SPI AYPORT DP TBTPB M. N<1> 20
DP_TBTPB M._P<3>
= DP_85D DI SPLAYPORT. 20
El ectrical ContraintSet Physi cal Spaci ng = DP_85D DI SPI AYPORT DP TBTPB M. N<3> 30
& aphi Sour D>— 2Bl DP_85D DI SPLAYPCRT DP B LSX M. P<1> 30
aphics source DP_B | DP_85D DI SPI AYPORT DP_B LSX M _N<1> 30
[z DP_I NTPNI _EG'M _MIX DP_85D DI SPI AYPORT DP_INT M. _P<1..0> a1 71
DP_INTPNI EG M _MIX DP_85D DI SPI AYPORT DP_INT M._N<1..0> a1 71 > TRIDP 90D TRIDP TBT B D2R C P<1..0> 30
[nzey RP_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
DEJLNTPNL _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
[:znY DP_85D DI SPI AYPORT DP_INT AUX C N a1 D> TBT_B_D2R0 TEIDP_90D TETDP TBT B D2R P<0> 26 30
D> IBT_B 2RO TBIDP_90D IBTDP TBT B D2R N<O> 26 30
I nt emnal Panel (oS TBT_B_AUXCH. DP_85D DI SPLAYPCRT 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
2 DP_85D DI SPLAYPCRT DP_I NTPNL_M._C N<3.. 0> a1 DP_85D DI SPLAYPCRT DP_TBTPB AUXCH P 30
=
{1 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 SPI AYPORT DP_I NTPNL_M._N<3..0> 40 41 [EED—DP-BALXCH DG DP 85D DI SPI AYPORT DP_B AUXCH DDC P 30
[ DP_I NTPNI_AUX_CONN DP_85D DI SPLAYPORT DP_I NTPNL_AUX P 40 41 [ —B-B-AXCH DIC. DP_85D DI SPLAYPORT DP_B AUXCH DDC N 30
D DP_I NTPNL_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
[l HDA DP_| NT_SPDI F_AUDI O 20 52
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Backl i ght Controll er

BLC 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 NECK‘@;Z"
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 t age Qut put BLC Hi gh Vol t age Qut put
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.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—fr ’ 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 GN\D * PHASE_SW2GN\D
BLC Control BLC Control
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
* 2 * * BLC CTL_I SO

BLC_CTL_I SO

=3: 1_SPACI NG

BLC CTL

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 BKLTZFRT 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
™ BLC 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
™ POWER BIC RET | BI G HV, LED RETURN 1
PONR BIC RET| BIC HY LED RETURN 2
= POWER BI C RETA. BI G HV LED RETURN 3
POWER BIC RET | BIC HV LED RETURN 4
BIC RET | BICAHV LED RETURN 5
BICRET| BICHY LED RETURN 6
[ imacs PONER BIC BIC HV 15 BKLT BOOST
[ POWR BI C BIC HV 6 BKLT BOOST 1
[ PONER.BI C 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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