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PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON PRODUCT SAFETY REQUI REMENTS: ® Y
PCB, UL RECOGNI ZED, M N. 130-C TEMP. RATI NG AND V-0 FLAME RATING PER UL 796 & UL 94. NOT ROP ROP .
051- 00384 ! SCHEM M.B, 1110 ScH CRTICAL PCB TO BE S| LK- SCREENED W TH UL/ CUL RECOGNI TI ON MARK, MANUFACTURER S UL FI LE I CE OF P RI ETARY P ERTY:
820- 00164 1 PCBF, M_B, J110 PCB CRI TI CAL NUMBER, UL PCB MATERI AL DESI GNATI ON, 130-C TEMP. RATI NG AND V-0 FLAME RATI NG EQ&H\EFARYTIPCN ERTYAIOI;‘ERP'SEEEI R‘C! S THE
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BOM G oups
p Alternate Parts
BOM GROUP BOM OPTI ONS
PART NUMBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS:
M_B_COVMON ALTERNATE, COWON, MLB_M SC, M.B_DEBUG: PVT, M_B_PROGPARTS PART NUVBER
M.B_M SC PPSVS DCIN NO TBTHV PLSV EDP CAM XTAL NO CAM WAKE NO APCLKRQ | SOL TPAD | NTWAKE SHARED USB PWR S3 SD ON M.B VCORE FETS SSD LPSR S3 37651032 37650855 ALL T o e
M_.B_DEVEL: ENG ALTERNATE, BKLT: ENG, XDP_CONN, DDRVREF_DAC, SOPGOOD_| SL, DBGLED, | SNS: ENG 37651129 37650855 ALL 1o i for o odes dual
M.B_DEVEL: PVT XDP_CONN 37651089 376S1128 ALL o alt for single
M.B_DEBUG ENG XDP, SAMOONN 13850684 13850660 ALL R —
M.B_DEBUG PVT BKLT: PRCD, XDP, SAMCONN, | SNS: ENG, DBGLED, XDP_CONN 13850703 13850648 ALL alt o T yo vuden
M.B_DEBUG PROD BKLT: PROD, SAMCONN, XDP, | SNS: PROD 15250586 15251301 ALL Onl o/ Vi shay ait to Oyntec
37250186 37250185 ALL M@ alt to O odes
OJr r ent Sensor (bnf i gur at | On 19750479 19750478 ALL 2000w Epson a1t to N
BOM GROUP BOM OPTI ONS CPU DRAM CFG Chart 37651053 37650604 ALL Godes a1t 10 Fairahild
| SNS: ENG VENDOR CFG 1 CFG 0 371S0713 371S0558 ALL Diodes alt to ST Mero
| SNS: PROD HYNI X 0 0 128S0371 12850376 ALL Kemst alt to Sanyo
SAVBUNG 1 0 15281821 15281757 ALL to nec
CPU DRAM SPD St r aps fyp— o N 19750480 19750343 ALL o eyt w10 7
| BOM GROUP | BOM OPTI ONS ELPI DA 1 1 19750481 19750343 ALL Epson crystal alt o THC
10750254 10750241 ALL woc sense Rt e
DDR3: HYNI X_4GB RAMCFQD: L, RAMCFGL: L, RAMCFG2: L, RAMCFG3: L, DRAM TYPE: HYNI X_4GB
35353452 35351286 ALL
DDR3: HYNI X_8GB RAMCFGD: L, RAMCFGL: L, RAMCFG: H, RAMCFG3: L, DRAM TYPE: HYNI X_8GB S| ZE CFG 3 CFG 2
12850386 12850284 ALL o s
DDR3: SAVBUNG 4GB RAMCFQD: L, RAMCFGL: H, RAMCFG2: L, RAMCFG3: L, DRAM TYPE: SAVBUNG_4GB acs o 0
12850397 12850325 ALL Kemst alt to Sanyo
DDR3: SAVBUNG_8GB RAMCFQ: L, RAMCFGL: H, RAMCFG2: H, RAMCFG3: L, DRAM TYPE: SAVBUNG 8GB 8GB 0 1
377S0155 3770104 ALL nsem alt to intineon
DDR3: ELPI DA_4GB RAMCFQ: H, RAMCFGL: H, RAMCFG2: L, RAMCFGS: L, DRAM TYPE: ELPI DA_4GB 16cB 1 0
12850398 12850220 ALL o s
DDR3: ELPI DA_8GB RAMCFQ: H, RAMCFGL: H, RAMCFG2: H, RAMCFG3: L, DRAM TYPE: ELPI DA_8GB RSVD 1 1
19750542 19750544 ALL N alt to T
DDR3: M CRON_4GB RAMCFQ: H, RAMCFGL: L, RAMCFG: L, RAMCFG3: L, DRAM TYPE: M CRON_4GB
19750545 19750544 ALL Epson alt to TXC
DDR3: M CRON_8GB RAMCFQ: H, RAMCFGL: L, RAMCFG: H, RAMCFG3: L, DRAM TYPE: M CRON_8GB
13850681 13850638 ALL [T
DDR3: HYNI X_16GB RAMCFQD: L, RAMCFGL: L, RAMCFG2: L, RAMCFG3: H, DRAM TYPE: HYNI X_16GB
13850841 13850638 ALL (-
DDR3: SAMBUNG_16GB RAMCFQO: L, RAMCFGL: H, RAMCF@: L, RAMCFG3: H, DRAM TYPE: SAVBUNG 16GB
376500014 | 37650761 ALL -
DDR3: ELPI DA_16GB RAMCFGD: H, RAMCFGL: H, RAMCFG2: L, RAMCFG3: H, DRAM TYPE: ELPI DA_16GB
15251876 15251804 ALL ToK alt to Toko
DDR3: M CRON_16GB RAMCFQ): H, RAMCFGL: L, RAMCFG2: L, RAMCFG3: H, DRAM TYPE: M CRON_16GB
10750255 107S0240 ALL Qyntec alt to TFT
Pr Ogr ambl e Par t S 107S0250 107s0248 ALL yntec alt to TFT
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON 870-5074 870-1938 AL o
33550915 1 SR AEIT 1 SoME 1 8V USe 2890 CRI TI CAL TBTROM BLANK 870-5071 870- 1940 AL Ao o
341500159 1 T2 EEPROM FALGCN RIIKE(VZT 1) PRRO0 9120111 12890 CRITI CAL TBTROM PROG 860- 3428 860-1327 ALL e wo
33851214 1 R — U5000 CRITI CAL SMC: BLANK 860-3690 860-1328 AL e o _—
335500006 1 o ot o oy e s 6100 pump—— OO VPG BLANK 33350787 33350677 oram TvPE Hex a8 | ALL PR
335500007 1 o ot o oy e s 6100 pump—— OO N BLANK 33350785 33350681 oram TvPE e x 88 | ALL PR
341500153 1 IC B ROMVOL08) PROTO 0 91101113 U6100 CRI TI CAL BOOTROM PROG
Modul e Parts
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
337500029 1 BOW Q@ 00 18 15W2+2 0 7 am B1168 w0500 CRI TI CAL CPU: 2. 1GHZ
337500073 1 BOW QB 00 16 15W2+2 0 6 am B1168 w0500 CRI TI CAL CPU. 1. 6GHZ
338500069 1 1CTBT FR 2C 288 12312 FC CSP TRAY 2800 CRI TI CAL
33851264 1 |G BOMSTOOAZKFEBAG S2 CMRA X8 208FCBGA 3900 CRI TI CAL
607- 6811 1 ASSENBLY SUBASSY PCBA HALL EFFECT K99 16955 CRI TI CAL J110_M.B
946- 5477 1 W At M8 a1 43 QLUE CRI TI CAL
825- 7670 1 LABEL, TEXT, MLB, K21/ K78 LABEL
376500036 2 VOSFET N GH 25V 30A 3 GM 8P 3 X3 3 DFN Q7310, Q7320 CRITI CAL VCORE_FET: REN
376500037 2 NOSFET N GH 25V 30A 6 1M 8P 3 353 3 DEN Q7311, Q7321 CRI TI CAL VCORE_FET: REN
376S1194 2 NOSFET N GH 30V 15 3A 12M 8P 3 33 3 DEN Q7310, Q7320 CRI TI CAL VCORE_FET: VSHY
37651193 2 NOSFET N GH 30V 224 6 OM 8P 3 3%3 3 DEN Q7311, Q7321 CRI TI CAL VCORE_FET: VSHY
900- 0090 1 SOLDERPASTE CRI TI CAL
825-7987 1 LABEL, MLB, J41/ J43 NEW LABEL
DRAM Part s
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
33350677 4 G SORAMI8G> LPDDRS 1600 176P FBGA (2300 12400 L2500 L2600 CRI TI CAL oRAMI TYPE HYN X 4GB
33350681 4 G SORAMI 16G LPDORS 1600 178P FBGA (2300 12400 L2500 L2600 CRI TI CAL DRAMI TYPE HYN X BGB
333500001 4 1C SORAM 23\ 8GB LPODRS 1600 178P FBGA 12300 12400 12500 12600 CRI TI CAL DRAM TYPE SANBLNG 4GB
SYNC DATE=01/17/ 2013
333500003 4 G SORAM 23\ 1668 LPDORS 1600 176P FBGA 2300 12400 12500 L2600 CRI TI CAL DRAM TYPE SAUBLNG 8G8 " -
33350793 4 1C SORAMI8G> LPDDRS 1600 176P FBGA (2300 12400 L2500 L2600 CRI TI CAL DRAM TYPE ELPI DA acB BOM Confi guration
333S0791 4 |C SDRAM 16G> LPDORS 1600 178P FBGA 12300 L2400 L2500 L2600 CRI Tl CAL DRAM TYPE ELPI DA 8GB d} A p| e Inc.
33350793 4 1C SORAMI8G> LPDDRS 1600 176P FBGA 12300 12400 12500 12600 CRI TI CAL DRAM TYPE M CRON 4GB ®
333S0791 4 | C SORAM 16GB LPDORS 1600 178P FBGA 12300 L2400 U2500 L2600 CRI TI CAL DRAM TYPE M CRON 8GB NOTI CE OF PROPRI ETARY PROPERTY:
33350789 4 I Soraw 25nm 328 LPDDRS 1600 1787 FaGA 2300 (2400 12500 2600 CRI TI CAL oRAM TYPE ELPI DR 1668 FHEPRN AN PROPERIY GF-APRLE | N, © &
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BOM Vari ants

BOM NUMBER BOM NANE BOM OPTI ONS
639- 00613 PCBA, MLB, BETTER, HY- 4GB, X430 M.B_CMNPTS, CPU: 1. 6GHZ, DDR3: HYNI X_4GB, ALTERNATE
639- 00614 PCBA, MLB, BETTER, HY- 8GB, X430 M.B_CMNPTS, CPU: 1. 6GHZ, DDR3: HYNI X_8GB, ALTERNATE
639- 00616 PCBA, MLB, BETTER, SM 4GB, X430 M_B_CMNPTS, CPU: 1. 6GHZ, DDR3: SAMBUNG_4GB, ALTERNATE
639- 00617 PCBA, M_B, BETTER, SM 8GB, X430 M_B_CMNPTS, CPU: 1. 6GHZ, DDR3: SAMSUNG_8GB, ALTERNATE
639- 00621 PCBA, MLB, BETTER, EL- 4GB, X430 M.B_CMNPTS, CPU: 1. 6GHZ, DDR3: ELPI DA_4GB
639- 00622 PCBA, MLB, BETTER, EL- 8GB, X430 M.B_CMNPTS, CPU: 1. 6GHZ, DDR3: ELPI DA_8GB
639- 00695 PCBA, MLB, BETTER, EL- 16GB, X430 M.B_CMNPTS, CPU: 1. 6GHZ, DDR3: ELPI DA_16GB
685- 00043 CWN PTS, PCBA, MLB, X430 M.B_COWCN, J110_M.B
685- 00044 VCORE FET, REN, X430 VCORE_FET: REN
685- 00045 VCORE FET, VSHY, X430 VCORE_FET: VSHY
Alternate Parts
PART NUMBER é‘ﬁ%HNAUEEEEm BOM COPTI ON REF DES COMVENTS:
685- 00044 685- 00045 ALL Renesas alt to Vishay
333S0704 333S0700 | ALL | 15l da CAM DRAM a1t 1o Hyni x
BOM G oups
BOM GROUP BOM OPTI ONS
M.B_PROGPARTS BOOTROM PROG, SMC: PROG, TBTROM PROG

Programmabl e Parts

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
341500147 1 1€ SME A3 BXT Vixxx PROTO 0 9110 U5000 CRI TI CAL SMC: PROG
Sub- BOVs
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
685- 00043 1 CWN PTS, PCBA, M.B, J110 CMNPTS CRI TI CAL M.B_CVNPTS
685- 00045 1 VCORE FET, VSHY, J110 VCOREFETS CRI TI CAL VCORE_FETS

ISYNC NMASTER=NMASTER SYNC_DATE=MASTEH

BOM Vari ant s
d} Appl e 1 nc. SCH_NUM>
®
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PD Mbodul e Parts

806- 5107 1 CAN, TOPSI DE, ALT, J41/J43 TBTTOPSI DE 2P FENCE CRI TI CAL
806-5108 1 CAN TOPSI DE COVER ALT J41/J43 TBTTOPSI DE 2P COVER CRI Tl CAL
806- 3142 1 CAN, TBT, J11/ J13 TBTFENCE CRI TI CAL
806- 3215 1 CAN, COVER, TBT, J11/J13 TBTCOVER CRI Tl CAL
806- 3216 1 CAN, MDP, J11/ J13 CRI TI CAL
806- 3083 1 SHLD, USB, M.B, J11/J13 CRI TI CAL
725-1792 1 | NSULATOR, CPU, J41/ J43 CPU_I NSULATOR CRI TI CAL
CPU Heat Sink Munting Bosses
70413 70410
4. 50D1. 85| D- 1. 78H SM 4. 50D1. 85| D- 1. 78H SM
©x -©
70411 70412
4. 50D1. 85| D- 1. 78H SM 4. 50D1. 85| D- 1. 78H SM
O :
Fan Boss X21 Boss SSD Boss
Z0405 20414 Z0415

STDOFF 4 5CD1 8H SM

= 860 1327

STDOFF 4 5CD1 9H SM

= 860 1327

STDOFF 4 5CD1L 9H SM

860 1327

I/ O Pogo

POGO 2 0CD 3 6H K86 K87

Pi ns
USB/ SD Card Pogo

CRITI CAL

Zs0407
POGO 2 0CD 2 95H K86 K87
sm

;—’@

870 1940

Toods et

Can Sl ots
SL0402
TH NsP

1
SL 1 1X0 4 1 4x0 7 2x NDP connect or

998 2691

SL0404
TH NSP

1
SL 1 1X0 45 1 4x0 75 2x USB connect or

998 3975

SL0406
TH NSP

1
L1 m:4 1 ax0 7 2x TBT pin di odes

st

998 2691

SL0408
TH NSP

1
SL 1 1X0 45 1 4x0 75 2x TBT chip

998 3975

ISYNC NMASTER=NMASTER
Ly

SYNC_DATE=MASTEH

PD Parts
BTG, ROV gz |
<
d} Appl e I nc. SCH_NUM-| D
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CRI TI CAL
OM T_TABLE
U0500
BROADVEELL- ULT
+
g
DDl Port Assignnents: SYM1 OF 19 eDP Port Assignnent:
o5 25 ¢oOo—DP_TBTSNKO M. C N<0> 24 oD EDP_TXNO | 45 DP_INT_ M._C N<O> s 65
o5 2 ¢oo}—DP_TBTSNKO M. C P<0> &— 20 | DDi1_TXPo EDP_TxPo | B46 DP INT_ M._C P<0> 58 65
o5 25 qoOT—DP_TBTSNKO M. C Ne<l> 28 ool Txnt EDP_TXNL [ A47 NC I NT M. CN<1> o
BT Sink O o5 25 (oO—DP_TBTSNKO M. C P<1> - C58 |ppi1 TxPL EpP_TxPL | B47 NC I NT_M._CP<1> o2
i n B55
o5 25 (OOT} DP_TBTSNKO M. C N<2> - s DDl 1_TXN2 EDP TXN2 a7 NC I NT M. N2> . I nt er nal
o5 25 (OOT}—DP_TBTSNKO M. C P<2> - DDI 1_TXP2 EDP TxP2 | A6 NC | NT M. CP<2>
o A57 ) | o
i & i ISISZEO e '::3: - et EDP_TXN3 [ A9 o  NC INT M. CN<3> oo -
os 25 (OOT}—DP_TBTSNKO M. _C P<3> g “O7 [DDI1 TXP3 a 8 EDP_TxP3 [ P49 g NCINT M CP<3> oo -
o525 10 (DB TBISNKL M. C N<O> o, 51 Ippi2 TXNO B
o5 25 10 qooM—DP_TBTSNKL M. C P<0> o— 20 | DDl 2_TXPO
o5 25 10 (OOT—DP_TBTSNKL M. C N<1> 23 | DDi2_Txnt EDP_AUXN | A45 DP_I NT_AUXCH C N 5 65
) o5 25 10 qOO}—DP_TBISNKL M. C P<1> - BS54 | ppi2_TxP1 EDP_AUXP | B45 DP | NT AUXCH C P 58 65
TBT Sink 1 65 25 10 qooM—DP TBTSNKL M. C N<2> 22 | ooz e
(Mxed with HOM o 2 1 DP TBTSNK1 M. C P<2> o— 220 | DDi2_TxP2
if necessary) os 25 10 qoom}DP_TBTSNKI M. C Ne<3> 53 | D02 TxN\s EDP_RoOw | D20 MP_EDP_ROOVP
o5 25 10 (O—DP_TBTSNKL M. C P<3> 23 DDl 2_TxP3 EDPDISPUTIL| M3 g TPEDPDISPUNL
MCP Dai sy- Chai n Strategy:
T
CRITI CAL Each corner of CPU has two testpoints.
OM T_TABLE ) ;
- QO her corner test signals connected in
BROA%’I\%I?IP— T da? sy-chai n fashion. ! Continuity shoul d
4 exi st between both TP's on each corner.
2o
NO_TEST SYM 17 OF 19 NO_TEST
s _MCP_DC AV2_AY2 TRE AY2 | DAl SY_CHAI N_NCTF DAI SY_CHAI N_NCTF|_A3 e ___NCP DC A3 B3 s
s _MCP DC A8 AY3 IRE AY3 | pAl SY_CHAI N_NCTF DAI SY_CHAI N_NCTF[ A4 MCP_DC A4 OB TPO500
AY60 TP P6
=y MCP_DC_AY60 DAI SY_CHAI N_NCTF A60 MO DC.ABO
TPOS31 282 s _MCP_DC AW61 AY61 e AYGL | DAl sY_cHAI N NCTF x: 2:*0%: 37£E AG1 MCP DC A61 B6L E‘I?s TPO510
MCP_DC_AW62 AY62 AY62 ACHAR | - °
v m T w2 ou i:’mw: Z*”‘”mi DAI SY_CHAI N_NCTF| A62 MCP DC A62 I TPO511
as> — — AVl MCP_DC AV
TPO501 252 s _MCP_DC A3 B3 e B3 | pal sY_CHAI N_NCTF x: i:*CHA: 37£E AL NP DG AW T2 TP0520
MCP_DC A61 B61 B61 CHAI N_NCT! CHAIN. ™
s IRUE = DAl SY_CHAI N_NCTF DAl SY_CHAI N_NCTE| A2 RE MCP_DC AWR2_AY2 5 TPO521
MCP_DC B62 B63 mE DAl SY_CHAI N_NCTF A8 e
[ B63 | DAl SY GHAI N NGTF DAl SY_CHAI N_NCTF tme  MOP DC AWB AY3 s
voP Do Ol & o - = DAl SY_CHAI N NCTF| AY61 ;o  MCP DC AWG1 AY61 s
[ e 2 x: i:* ::* E DAl SY_CHAI N.NCTF| AW62 15 MCP DC AV62 AY62 s
_CHAI N_NC AV63
F MCP_DC_AV63
DAI SY_CHAI N_NCT! jﬁs TP0530
CRI TI CAL
OM T_TABLE
U0500
BROADVEELL- ULT
ZCa- 2
SYM 18 OF 19
NCx T2 |RsVD  SPARE rRevDL 28 (o
NC)& RSVD RSVD&(NC
chﬂ RSVD RSVDﬁxNC
NG 225 | RsvD RsvD_ Y10 (&
NC>(£ RSVD RSVD&)Q\C
NCx—22{ RSVD Rsvo AML
NCX‘]_Zl RSVD RSVD[_AP7 NC
revol AULTY
RsvD| AULE (£
RSVDY AW‘L?d\lc
RsvoL A4 NG

SYNC DATE:O&/ 13/ 201,

%{: MASTER=W LL_J43
CPU G-X/ NCTF/ RSVD

d} Appl e I nc.
®

<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
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CRI TI CAL
OM T_TABLE
U0500
BROADVEELL- ULT
ZCE-;-&FZ
5653 49 40 36 17 16 35 13 5 _PP1VO5 SO NCx-281d PrRoc_DETECT* SM2 OF 19 oy PROY: 0262 g  XDP CPU PRDY L oo 16 62 55
) (1w PREQ :KGZ ¢ XDP_CPU PREQ L T 16 52 65
ROE10 = o CPU CATERR L -1 catErRR: 3
oS b = (P PROC_TCK] Eg‘; = XDP CPU TCK T 6 62 6
o5 30y CPU_PECI @@= |PEC 1Py  PROC_TMS| @=—XOP CPU TVB LT 16 62 65
2ol RO611 (1Py  PROCTRST*ES9 g  XDP CPUPCH TRST L crmyiz 16 sz 55
65 19 0 5@y CPU_PROCHOT L 2 AAAL CPU PROCHOT R L =83 PROCHOT*  THERVAL | ¢y
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VCoHs| 0 2C+GT2 0. 3mA Max| 1] PPVRTC G3H 12 13 17 60 62 AE22
VooHS! B VocrTc] AGLO . AE23
© smiz oo
veel_os E poPRTCL AEY PPVOUT SO _PCH DCPRTC BYPASSTUOS00 AST © 3smm 0892 * 0891 * 1 C0890 ABST
VCCL_05 M N RECK W OTHE0 5 mm 0.1F ——  0.1F 0 ADST
- VOLTAGE=1 05V AGB7
%lz veespl | Y8 PP3V3 SUS T 0895 am e @
VCCUSB3PLL ? 2 80"62 0. 1UF 402 402 24
18MA Max 20%
2 LoV 1 BYPASS=U0500 AGLO 6 35nmm 28
Soom BYPASS=U0500 AGLO 6 35mm 32
VCCSATA3PLL Vi AGL4 ~ PP1V05 SO 5,801 35037 3 a0 a0 | 2 L evPass=w0s00 AGLO 6 35mm
vocasw AGL3 | 1g5m Max( 1]
VCCAPLL
VCCAPLL 5 veeipos| J11 PP1V05 SO 85,4115 16 17 36 40 49 53 50
VCCAPLL vecipos| HLL 1499mA Max[ 1]
veeipos| HLS
© i AE8
DCPSUS3 g Vﬁg: AF22 PLACE NEAR=U0500 AGL9 2 54mm
AZALI A/ HDA R5081?9
VCCHDA HEJ DCPSUSBYP| AGLY | PPVOUT S5 PCH DCPSUSBYP R i > PPVOUT S5 _PCH DCPSUSBYP
I DCPSUSBYPLAG0 | MIN etk WorHes 2 mm Power ed in DeepSx 19 MN KK WDHes 3
VRM USB2/ AZALI A VOLTAGE=1 05V WOOp VerTAGESL oV C0899
DOPSUS2
SUs Ve AE9 PP1V05_SO §,5,4115 16 17 36 40 49 53 50 10F
vecasw AR 473mA Max( 1] 2 83
VOCSUS3_3 vocasw AGS a02
BYPASS=RO899 D500 2 54mm
VCCSUS3_3
§ pepsust | ADLO -
VCCDSWE_3 o pepsust| A% o\
vees_3 & THERVAL SENSOR
VCC3_3 voersy_s| 915 PP1V5_ SO 55 56 57 60 62
3mA Max
K14 60 62 63 72
— vocs 3 o2 PPOVS SO L e R
v K VCC3_3 1mA Max| 1]
SERIAL 1O
VCCACLKPLL
VocsoIof U8 peavs so
T |
VCCSDI 17
vaoeLK 9 M
VCCCLK
8|sus osa LLaTor
vecaLk - DOPSUs4| ABS
RSVD =" NC
RSVD
RSVD o RSVDﬂxNC WF: RSVD on Sawtooth Peak rev 1.0
o
[0}
VCCSUS3_3 ) voct_os| AGL6 o pP1vo5 SO 5853135 16 17 36 40 49 53 56
VCCSUS3_3 veer_0s[ACL7 ] 213ma wex( 1]
LPT LP PONER

2




CRI TI CAL CRITI CAL CRI TI CAL
OM T_TABLE OM T_TABLE OM T_TABLE
U0500 U0500 U0500
BROADVEELL - ULT BROADVIEELL - ULT BROADVEELL - ULT
ZCgGGAFZ 2C+GT2 2C+GI2
SYM 14 OF 19 SYM 15 OF 19 SYM 16 OF 19

All VsS V/SS AJ35 AP22 VsS V/SS AV59 D33 VsS V/SS H17

Al4 VSS V/SE AJ39 AP23 VSS V/SE AV D34 VSS vss| HB7

A8 | s vss| AJa1 AP26 | yss vss| AWL6 D35 | yss vss| 910

A24 | s vss| AJ43 AP29 | yss vss| Ave4 D37 | yss vss) 22

A28 | \ss vss| AJ45 AP3 | yss vss| AvB3 D38 | vss vss| 959

A32 | \ss vss| AJ47 AP3L | yss vss| AVB5 D39 | yss vss| 963

A36 VSS V/SS AJ50 AP38 VsS V/SS AVB7 D41 VSS V/SE K1

A40 | \ss vss| AJ52 AP39 | vss ves AW D42 | yss vss| Ki2

Ad4 VsS V/SS AJ54 AP48 VsS V/SS AWLO D43 VsS V/SS L13

A48 | s vss| AI56 AP52 | s vss Aw2 D45 | yss vss| L15

A52 | vss vss| A58 AP54 | vss ves| A4 D46 | yss ves) L7

AS6 | \ss vss| AJ60 AP57 | yss ves A7 D47 | yss vss) L18

AAL | vss vss| AJ63 ARLL | vss vss| AVE0 D49 | vss vsg|_L20
ARS8 | s vss| AK23 ARIS | s ves AVB1 D5 | yss vss| L58
AB10 VsS V/SS AK3 ARL7 VsS V/SS AVG9 D50 VsS V/SS L61
AB20 VSS V/SE AK52 AR23 VSS V/SE AWS0 D51 VSS vss| L7
AB22 VsS V/SS AL10 AR31 VsS V/SS AY11l D53 VsS V/SS M2

AB7 VSS V/SS AL13 AR33 VsS V/SS AY16 D54 VSS V/SS N10
ACHL | vss ves ALL7 AR39 | vss vss| AYi8 D55 | vss vss| N8
AD21 VsS V/SS AL20 AR4A3 VSS V/SS AY22 D57 VSS V/SS P59

AD3 VsS V/SS AL22 AR49 VsS V/SS AY24 D59 VSS V/SS P63
AD63 | vss ves| AL23 AR5 | vss vss| AY26 D62 | vss vss| RO
AE10 VSS V/SS AL26 AR52 VsS V/SS AY30 D8 VSS V/SS R22

AE5 VSS V/SE AL29 AT13 VSS V/SE AY33 E11l VSS V/SE R8
AE58 VsS V/SS AL31 AT35 VsS V/SS AY4 E17 VsS V/SE T1
AF11 VsS V/SS AL33 AT37 VsS V/SS AY51 F20 VSS V/SS T58
AF12 VSS V/SE AL36 AT40 VSS V/SC AY53 F26 VSS V/SC u20
AF14 VsS V/SS AL39 AT42 VsS V/SS AY57 F30 VsS V/SS u22
AF15 VsS V/SS AL40 AT43 VsS V/SS AY59 F34 VsS V/SS U6l
AF17 VSS vss| AL45 AT46 VSS V/SE AY6 F38 VSS V/SE W
AF18 VSS V/SS AL46 AT49 VsS V/SS B20 F42 VSS V/SS V10

AGL VSS V/SS AL51 AT61 VsS V/SS B24 F46 VSS V/SS V3
AGL1 VSS V/SE AL52 AT62 VSS V/SE B26 F50 VSS vss| V7
AGR21 VSS V/SS AL54 AT63 VsS V/SS B28 F54 VSS V/SS W20
AG23 VSS vss| ALS57 AUL VSS V/SE B32 F58 VSS V/SE w22
AGE0 | yss vss| AL60 AULG | yss vss) B36 F61 | yss vss| Y10
AGSL | yss vss| AL6L AULB | yss vss| B4 GI8 | \gs vss| Y59
AGE2 | vss VeS| AML A0 | vss vss|_B40 @2 | yss vss|_Y63
A 7 Al 4
e e ezl SR ot S

vss Vss vss Vss vss Veo| ARG

AHLO | yss vss| AMBL AR6 | vss vss|_B52 & | vss Ve
AFH20 sl AVG2 A28 ss|_B56 €3
A2 | veo N A0 | veo el %0 TR VSS_SEneE w2 p—CPU VCCSENSE N oo+ ©°
A4 | yss VeS| AN23 A3 | vss vss| 1L .
AH28 | 55 vss| ANB1 AUSL |5 vsg_C14 = R0960
ABO | vss vss| AN32 A3 |yss vss| _C18 w20 PLACE_NEAR=U0500. E62: 50. 8mm
AB2 | yss vss| ANB5 A5 | yss vss|_C20 20w
A4 | vss vss| AN36 A7 | yss vss) C25 , %01
AMB6 | vss vss| ANB9 A9 | vss vss|_C27
AH38 VSS V/SS AN4O AV14 VsS V/SS C38
AH4A0 VSS V/SS AN42 AV16 VSS V/SS C39 =
AHA2 | 55 vss| A3 AV20 | ys5 vss| C57
AHA4 VSS V/SS ANAS AV24 VsS V/SS D12
AH4A9 VsS V/SS AN4AG AV28 VSS V/SS D14
AHB1 | yss vss| AN48 AV33 | yss vss| D18
AFB3 | yss vss| AN49 AV3Z | \ss vss| D2
AFB5 | vss ves| ANG1 AV36 | vss ves) D21
AHS7 VSS V/SS AN52 AV39 VSS V/SS D23
AJ13 VSS V/SS AN60O AvVAal VSS V/SS D25
AJ14 | yss vss| AN63 AVA3 |55 vss| D26
AJ23 VsS V/SS AN7 AV46 VsS V/SS D27
AJ25 VSS V/SS AP10 AV49 VsS V/SS D29
AI27 | yss vss| AP17 AV51 |5 vss|_D30
AJ29 | yss vss| AP20 AVE5 | s ves) D31

ISYNC MASTER=J43_M.B SYNC _DATE=10/ 02/ 201,
CPU/ PCH GROUNDS

d} Appl e I nc.
®
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NOTI CE OF PROPRI ETARY PROPERTY:
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Al Intel recommendations from intel doc #503160 Shark Bay U trabook Platform Power Delivery Design Guide Rev 1 O unless stated otherwise
CPU VCC Decoupl i ng
Intel recommendation (Table 5-1): 23x 22uF 0805 stuff, 7x 22uF 0805 nostuff
62 60 50 a0 8 _PPVCC SO _CPU Appl e inpl enent ation : 18x 10uF 0402 nmirrored stuff, 1x 470uF stuff, 50x 10uF mirrored no stuff, 50x 10uF single sided no stuff
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF CRI TI CAL CRI TI CAL NO STUFF NO STUFF CRI Tl CAL
+ C1000 + C1002 + C1003 + Cl004 + C1005 + C1006 + C1007 + C1008 + C1009 + Cl010 + Cl011 + Cl012 + Cl013 + Cl014 + C105A + C105B + Cl105C + C105D + C105E + C105F
—— 10UF 10UF 10UF 10UF —— 10UF 10UF —— 10UF —— 10UF 10UF —— 10UF — 10UF
T i T T s I e T I i T T T T
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF CRI TI CAL NO STUFF CRI Tl CAL CRI Tl CAL NO STUFF NO STUFF JT_
+ Cl1015 * Cl016 + Cl017 + Clo18 + Cl019 + Cl020 + Cl021 + C1030 * C104A + Cl04B * Clo4cC + Cl04D * Cl04E * ClO4F * C106A * Cl0o6B + Cloe6C N
— 10UF — 10UF — 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10uUF —— 10UF —— 10UF —— 10UF —— 10UF —L— 10uF —— 10UF —— 10UF —— 10UF —— 10UF —4
20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20%
av av v av av av v av v v av v v av av av av av av
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
CRI TI CAL CRI TI CAL NO STUFF NO STUFF NO STUFF NO STUFF CRI TI CAL CRI TI CAL NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF CRI TI CAL CRI TI CAL
+ C1070 + Cl071 + C1072 + Cl073 + Cl0o74 + Cl075 + C1076 + C1077 + C1078 + C1079 + C1080 + Cl0o81 + C1082 + C1083 + C1084
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —T— 20% —— 20% —— 20% —— 20% —T— 20% 20%
av av av av av av av av av av av av av av av
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
CRI Tl CAL CRI Tl CAL NO STUFF NO STUFF CRI TI CAL NO STUFF NO STUFF NO STUFF NO STUFF CRI TI CAL Jr_
+ C1085 + C1086 B + C1089 + C1090 + C1092 + C1093 + C1094 + Cl095 + C1096 + C1097
—— 10UF 10UF —— 10UF —— 10UF 10UF
20% 20% —— 20% —— 20% 20%
2 Ss 2 S 4 2 S 2 S 2 S 2 S 2 S 2 S 2 S 2 S
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF
+ Cl022 + C1023 + Cl1024 + Cl025 + Cl026 + Cl027 + Cl1028 + C1029 + C1032 + C1033 + Cl034 + Cl035 + Cl036 + Cl1037 + C1038
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
N T T T I I I e I T T T I I I N
2 2 xe 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 X 2 xe 2 xes 2 xes 2 xe 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF JT_
+ C1039 + C1044 B
— 10uF — 10UF 4
T N T T
2 xes 2 xes 2
0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF INO STUFF NO STUFF NO STUFF NO STUFF
+ C1056 + C1057 + C1058 + C1059 + Cl1062 + Cl063 + C1064 + C1065 + C1066 + C1067 + Cl068 + C1069 + Cl098 + C1099 + C109A
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF —— 10UF —— 10UF 10UF
) T, & T, & T, & T, & T, & T, &° T, & T, & T, & T, & [, T, & T, & e
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 X 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF JT_
+ C109B + Cl109C + C109D + C109E + C1O9F + C108A + C108B + Cl108C + C108D + C108E + C108F + C107A C107B
—— 10UF 10UF 10UF 10UF —— 10UF —— 10UF 10UF
T s T & T I T s
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
CRI Tl CAL =
.|* Cl031
470UF- 0. 00450HM
20%
2 25V
l By TanT
sM
CPU VDDQ DECOUPLI NG
Intel recommendation (Table 5-4): 4x 2.2uF 0402, 6x 10uF 0603
40 s _PPVVEM O SO_CPU Appl e inpl enent ati on © 4x 2.2uF 0402, 6x 10uF 0402, 2x 270uF B2 no stuff
+ Cl1040 + Cl1041 + C1042 + C1043
2. 2UF —— 2. 2UF —— 2. 2UF 2. 2UF
20% —T— 20% —T— 20% 20%
, 63V , 63V , 63V , 63V
CeRM CeRM CeRM CeRM
202 LF 202 LF 402 LF 402 LF
+ C1050 + C1051 + C1052 + C1053 + C1054 + C1055
10UF 10UF 10UF 10UF 10UF 10UF
20% 20% 20% 20% 20% 20%
6 3v 6 3v 6 3v 6 3v 6 3v 6 3v
2 CERM XSR 2 CERM X5R 2 CERM XSR 2 CERM XSR 2 CERM X5R 2 CERM XSR
0402 1 0402 1 0402 1 0402 1 0402 1 0402 1 ISYNC MASTER=LABEL J41 SYNC_DATE=01/11/ 2013
L CPU Decoupl i ng
- DRAW NUVBER
No STUFF d} Appl e Inc.
.| CL060 .|* Clo61 [¢]
2x Bulk nostuff per Harris Beach v1.0 schematic NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_ CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUVENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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LPT-LP
as wel |

PCH VCCDSWB_3 BYPASS
(PCH 3.3V DSW PWR)
52 40 29 28 18 17 16 15 13 8 . PP3V3_ S5

82 80 38 57
NO STUFF
ClZOOi
1UF

BYPASS=U0500 AHL0 6 35mm

PCH VCCSPI BYPASS

(PCH 3.3V SPI PWR)
62 60 57 56 55 44 18 14 11 5 _PP3V3 SUS

BYPASS=U0500 Y8 6 35mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND PWR)
62 60 57 56 55 44 18 14 11 8 _PP3V3 SUS

C1204 *

20%

6 3V
XSR CERM 1 2
603
BYPASS=U0500 ACO 12 7mm
PCH VCCSUS3_3 BYPASS

(PCH 3.3V SUSPEND RTC PWR)
62 60 57 56 55 44 18 14 11 5 _PP3V3_SUS

C1206 *

BYPASS=U0500 AH11 6 35nmm

PCH VCCSDI O BYPASS

(PCH 3.3V/ 1.8V SDI O PWR)
o 19 17 15 13 35 39 87_PP3V3 SO
8424138 8 3 ¥ %

an

C1208 *
10%
63V ,
CERM
202
BYPASS=L0500 U8 6 35mm

PCH VCCSUSHDA BYPASS
(PCH 3.3V/ 1. 5V HDA PWR)
s6 17 8 _PP1V5 _SOSW AUDI O HDA

current estimates from Lynx Point-LP PCH EDS, doc #503118, v1.0

as fromclarification email, fromSrini, dated 9/10/2012 2:11pm

PCH VCC3_3 BYPASS
(PCH 3.3V GPI O LPC PWR)

62 60 59
34 30 26 18 17 18 33 1 90 ? PP3V3 SO
57 54 43 43 41 43 38 35 37

C1212 *

22UF
20%

6 3V
*oR CERM 1
03
BYPASS=L0500 V8 12 7nm
PCH VCC3_3 BYPASS
(PCH 3.3V THERVAL PWR)
34 30 26 18 17 12 13 1 90 Sg PP3V3 S0

R R R R
Cl214 *
0. 1UF

BYPASS=U0500 K14 6 35mm

53 49 40 36 17 16 35 11 5 5 _PP1VO5 SO

6260 57 56

??mA Max

60 56 11 8 _PP1VO5 SOSW PCH HSI O

PCH VCCASW BYPASS
(PCH 1. 05V NE CORE PWR)
53 49 40 36 17 16 15 11 8 5 _PP1VO5 SO

62760 57 56

BYPASS=LDS00 AFQ 12 7rmm)

YPASS=0500 AE9 6 35mm

PCH VCC BYPASS
(PCH 1. 05V CORE PVR)

53 49 40 36 17 16 35 11 5 5 _PP1VO5 SO
6276057 56

C1255 ¢

BYPASS-L0S00 J11 12 7mm

YPASS=L0500 J11

PCH VCCHSI O BYPASS
(PCH 1. 05V PCl e/ SATA/ USB3 PWR)
60 56 11 8 _PP1VO5 SOSW PCH HSI O

+ C1256 Ji
10UF —— —— 1UF 1U

T 10%
, 63V
CEl
402
6 35mm

YPASS=U0500 AE8 6 35mm

C1260 *

BYPASS=U0500 K9 6 35mm

C1261 * l
1UF —— 1UF ——

10% —
63V ,
CERM
402
35mm
YPASS=U0500 M 6 35mm

BYPASS=U0500 L10 6
B

53 49 40 36 17 16 15 11 8 &
6260 57 56

53 49 40 36 17 16 15 11 8 &
62760 57 56

C1257
UF

Cl1262

PCH VCCl O BYPASS
(PCH 1. 05V USB2 PWR)
PP1V0O5_S0

83mA Max

CRI Tl CAL

L1290
2. 2UH 240MA- 0. 2210HM

PCH VCCSATA3PLL FI LTER/ BYPASS
(PCH 1. 05V SATA3 PLL PWR)
PP1VO5_SOSW PCH VCCSATA3PLL s 12

LYY YL, MM L WEHER &8 42mA e
0503 ppp—— VOLTAGES1 05
C1290 * C1291 * 1 Cl1292
47UF 47UF —— —— 1UF
0% 0% —— —T— 10%
o i 0V
CERM X5R 2 CERM X5R 2 2 X5R
0805 1 0805 1 0
BYPASS=U0500 B11 12 7rm
BYPASS-U0S00 BL1 12 7nm
BYPASS=U0500 B11l 6 35mm.l_
CRI Tl CAL PCH VCCUSB3PLL FI LTER/ BYPASS
L1295 (PCH 1. 05V USB3 PLL PWR)
2. 2UH- 240MA- 0. 221CHM PP1V05_SOSW PCH VCCUSB3PLL o1
N B M N LLNE WDTHE0 2
® M N NECK W DTH=0 075 MV 41mA Max
VOLTAGES1 05V
0603
C1295 1 C1297
47UF —— 1UF
0% 0%
o 0V
CERM X5R 2 2 X5R
0805 1 0

BYPASS=U0500 B18 12 7mm
BYPASS=U0500_B18 12 7rm
YPASS=0500 B18 6 35mm

CRI Tl CAL PCH VCCACLKPLL FI LTER/ BYPASS
L1270 (PCH 1.05V ACLK PLL PWR)
R1270 2. 2UH 240MA- 0. 2210HM PP1V05 SO _PCH VOCACLKPLL
1A 2 PPIVO5_SO_PCH VCCACLKPLL R LYYV e M N RECK W BTH-0 675 v 31MA Max
o M N LINE WDTH=0 2 603 VOLTAGE=1 05V
S GHEREER E ’
M LF C1270 * C1271 * 1 Cl1272
- a7UF a70F 4— L 10F
20% 0% —— —T— 10%
W w 0V
RM X5R 2 CERM X5R 2 2 X5R
0805 1 0805 1 6
BYPASS=U0500 A20 12 7rm
BYPASS-L0500 220 12 7
YPASS=U0500 A20 6 35"111___
CRI Tl CAL PCH VCCCLK FI LTER/ BYPASS
L1275 (PCH 1. 05V VCCCLK PWR)
R1275 2. 2UH 240MA- 0. 2210HM PP1V05 SO _PCH VCC | CC
LA PN 2 PPIVO5 SO PCH VCC ICC R 3 : N RS WS 678" 27mA Max
M N LINE WDTH=0 2 MM VOLTAGE=1 05
1,5]"/;‘,\/ M N NECK W DTH=0 2 MV 0603
TAGES1 05V
M LF VALTAGESL 08 C1275 ¢ C1276 * 1 C1277
402 47UF
20%
W
CERM X5R 2
0805 1
R1280
0 BYPASS=U0500 J18 12 7rm
1 2 EVF‘ASSA)OEOD J18 12 7mm
596 YPASS=U0500 J18 6 35"111___
1/ 16W
NED;F CRI Tl CAL
NO STUFF PCH OPlI VCCAPLL FI LTER/ BYPASS
L1280 (PCH 1.05V CPI PLL PWR)
2. 2UH- 240MA- 0. 221CHM PP1V05 SO PCH VCCAPLL OPI .
L 2 M N RECK W BTH-0 075 v 57mA Max
0603 VOLTAGE=1 05V
NO STUFF NO STUFF
C1280 * C1281 * 1 C1282
47UF aroF —— —L-1uF
20% % —— —— 10%
10v.
RM X5R 2 CERM X5R 2 2 R
0805 1 0805 1 0
BYPASS=U0500 AA21 12 7mm
BYPASSLoB00 A21 12
YPASS=U0500 AAZJ 5 35"111__

BYPASS=U0500 AGL6 6 35mm

PCH VCCCLK BYPASS
(PCH 1. 05V CLK PWR)
PP1V05 SO

C1266 | C1267 J
1UF 1UF —
135 o T
19 R

&
s s

BYPASS=L0S00 J17 6 35mm
YPASS=U0500 R21 6 35mm

NC_VASTER=W LL_J43

SYNC DATE:O&/ 13/ 201,

TTILE

PCH Decoupl i ng

d} Appl e I nc.
®

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

<E4LABEL>

8 7

4

2




8

SATA Port assignnents:

Primary HDD/ SSD

Reserved: ODD

Unused

Secondary HDD/ SSD

SYNC DATE=12/17/ 2012

ISYNC VASTER=W LL_J43
PCH Audi o/ JTAG SATA/ CLK

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEORVATI ON_CONTAI NED HEREI N | S THE

PROPRI ETARY PROPERTY OF APPLE | NC.

THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR CCPY I T

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

62 60 17 13 8 _PPVRTC G3H
CRI Tl CAL
1 1 1 1 OM T_TABLE
R1300 R1303 R1302 R1301 U0S500
20K 20K 330K 1M 17 PCH CLK32K RTCX1 A | Rrext BROADWELL. LT
11200 § 320w 11200 320w ,7 NC RTC CLK32K RTCX2 AYS | gTCx2 2C+GI2
201, 2%1 201, 5201 SYM5 OF 19 PCle Port assignnents:
PCH | NTRUDER L 25 | NTRUDER SATA_RNO/ PERNG_L3| I PCIE_SSD D2R N<3> 30 62 65
H5
PCH | NTVRVEN _ AV7 || NTVRVEN SATA_RPO/PERP6_L3L "> g PCIE SSD DR P<3>  Frya062 65
o 6 O sata_TnO/ PETNG_L3| B1S E_SSD Ne3> o e SSD Lane 3
PCH SRTCRST L AV CRST* - _|
- SRTCRST E SATA_TPO/ PETP6_L3| A15 PCIE SSD R2D C P<3> a0 65
RTC RESET L Y 4 RTCRST*
SATA_RN1/ PERNG_L2| I8 PCI E SSD D2R N<2> 20 62 65
1 1 H8
C1300 J B CLs03 o7 63 59 HDA BIT CLK R1310 33 1 2 o HDA BIT CLK R o AVB | oA BOLK/ 1250 SCLK SATA RP1/PERP6_L2[ "= g PCOIE SSD 2R P<2> e~rmyoo ez 6s
1UF 1UF feuy, /\/V\/ 5%  1/20W M 201 e - _ Al7 SSD Lane 2
g i PUACE NEARIUDS00 Av8 1 27mm SATA_TN1/ PETN6_L2, PCIE_SSD R2D C N2> 50 6
6R 2 2 xor o7 53 50 qOOT—HDA SYNC R1311 33 1 2 &7 HDA SYNC R oV | HDA_SYNC/ 1250 SFRM SATA TP1/ PETP6_L2| BL7 o POESSDRIDCP<2> mmywes
402 402 ¥ NV 5%  1/20W M 201 P 7 (1 PD PLTRST#) = ‘
PLACE NEAR=U0500 AV1l 1 27nm
o7 63 5 HDA RST L R1312 S3l ik i 2 7 HDA RST R L & "B | HDA RST* /125 MOLK SATA_RN2/ PERNG_L1| 6 PCI E SSD D2R N<1> 50 62 65
an A\ A DA BSTR L - : 1 . L1 22  ge POESSDDPRNA> o
= PLACE NEAR-LDS00 AUB 1 27mm o SATARP2/ PERPS_L1 E_SSD pP<i> 30 62 65
HDA SDI NO Av1i0
o D - :xfzg 2; : ii—zg g| satA_TnesPETNG_L1| B4 E SSD R2D C N<1> 20 6 SSD Lane 1
62 - \ i Ed SATA TP2/ PETP6_L1| 15 PCI E SSD R2D C P<1> 20 65
1 P I — L0210
<
HDA SDOUT R1313 33 1 2 HDA SDOUT R AUl =
67 63 59 (OOT} NN 5 0w 201 *= HDA S0 2305170 & SATA_ RN/ PERNG_LO| FS PCI E_SSD D2R N<O> %0 62 65
PLACE NEAR-LOS00 AULL 1 27mm ES
TP PCH | 2S1 TXD AW | 1o pocK ENe/ 251 TXD SATA_RP3/ PERP6_LO, @ PCLE SSD D2R P<0> T o 2 o5
WAVIO0 - * o c17 SSD Lane 0
TP _PCH 1 2S1 SFRM - HDA_DOCK_RST*/ | 2S1_SFRM SATA_TN3/ PETN6_LO PCIE SSD R2D C N<O> 30 65
SATA_TP3/ PETP6_L0| P17 > PClE SSD R2D C P<0> @ s
TP _PCH |2S1 SCLK —"Y8 |12s1_sak
SATAOGP/ GPI 84| V1 o, XDP FWPME L am s e
UL
AUB2 . SATALGP/ GPI CB5 XDP_P | 12 16
o5 52 15 & [TR)-—XDP_CPUPCH TRST L - PCH_TRST SATA2GP/ GPI oB6|_ V6 XDP_PCH UART SSD L BT H 12 16
o7 62 10 [TEy——XDP_PCH TCK 2552 | poH TCK (1ep)  SATA3ePr GPl cs7| ACL XDP SSD PCIEO SEL L am s
PCH AD61
o7 62 16 [Ty XOP 1B - CHLTD tPy SATA | REF| A12 o PP1VO5 SOSW PCH VCCSATA3PLL n
o7 62 16 OOT}—XDP_PCH TDO 551 | o DO
XOP PCH TN ADS2 2 L11 'R1370
67 62 16 [T - PCH_TMS (1 Py .; RSVDL——— »NC 3. 01K
NOALL | Rsv RsvDl_K10 NC irzuw
NCx 2 | RsvD 1 - 2 2lace NeAR=WS00 C12 2 Samm
@ PCHITAG o g AEB3 | Ak SATA_ReQV
N2 | RsvD SATALED 33 g PCH SATALED L -
CRI Tl CAL
OM T_TABLE
U0500
BROADVEELL- ULT
+
2C5GT2
SYM 6 OF 19
TP _PCl E_CLK100M ENETSDN 3 | cLkoUT_PCl E_NO » XTAL24_| N_A25 - PCH CLK24M XTALI N am
TP _PCl E_CLK100M ENETSDP * A2 | cLkouT_PCI E_PO % XTAL24_out]_B25 - PCH CLK24M XTALOUT oo+
12 _ENETSD CLKREQ L - w2 PCl ECLKRQD*/ GPI 018 PP1V05 SO PCH VCCACLKPLL 11
o 2 PO E_CLK100M CAVERA N B41 | o kouT_PCl E_NL é RevD 2L |\ 'R1380
o 32 PCI E_CLK100M CAMVERA P A4l | oLKOUT_PCI E_P1 o] revg ML \c 3.01K
10
1/ 20w
21 12 [Ty CAMERA CLKREQ L 0| PCIECLKRQL*/ GPI OL9 v
2 PLACE NEAR=LO500 C26 2 54nm
o1 62 20 OO}—POLE_CLK10OM AP N o— 2L | akaur_Pa E_N2 DI FFCLK_BI ASREF|_268 PCH DI FECLK_BI ASREF
o7 62 20 ¢OOM}—PCLE_CLKI00M AP P -2 | akaur_Pal E_P2
ADL *
20 12 [rRy—AP CLKREOQ L - PCI ECLKRQ*/ GPI 020 TesTLOW. G35 PCH TESTLOW G35 RI390 10K 3znA 2
C34 PCH TESTLOW C34 QJ 391 10K 1 2 5% 1/ 20W M 201
s _NC PCI E_CLK100M FW 28 | ckaur_PaE N8 Egtﬁ NG PoH TESTLON AKS R1392 10K 1’\/\/\/\/\//\/2 S TIW W %L
c37
o2 NCPCIE CLKIOOMFW g, =" [CLKOUT_PClE_P3 TEsTLOA ALS PCH TESTLOW AL8 R1393 10K LAAAL 5% 1/20W M 201
12 _FW CLKREQ L NL | por ECLKRQB* / GPI 021 5%  1/20W M 201
o7 B PCl E_ CLK100M TBT N A39 | cLKOUT PCI E N4 CLKOUT_LPC 0| ANLS LPC CLK24M SMC R 17 67
B39
67 25 E QLKIOOM TBT P CLKOUT_PCI E_P4 akauT LPC 1| AP1S TP_LPC CLK24M LPCPLUS R
25 12 Cry—TBT_CLKREQ L -5 | PO ECLKRU* 1 GPI 22 (1PD PYRd
o5 62 30 ¢OOT}—PCLE_CLKI0OM SSD N, - B37 | cLkouT PCIE NS CLKOUT | TPXDP_N_B35 - TP_| TPXDP_CLK100MN
o5 62 30 (OOT}—PCLE CLKI0OM SSD P - A37 | cLKOUT_PCI E_P5 CLKOUT_| TPxDP_P|_A35 - TP_| TPXDP_CLK100MP
%0 12 [rRy—SSD_CLKREQ L - 12| PCIECLKRQE*/ GPI C23
PP3V3 SO 8218%12%15 17 18 26 30 34 36 37
861001112 50724%27 %680
RI377 100K 1 ann 2 XDP_PCH UART SSD L BT H 1216
R1376 100K LAAN2 S% MW M 201 xpp pcH GPI 85 1216
R1375 100K o O% UEOW M 201 poy SATALED L
NN —mw " mor 2
R1340 100K 1A 2 ENETSD CLKREQ L 12
R1341 100K 1 nnA2 S MEOW M 201 CAMERA CLKREQ L 12 31
R1342 100K VNN S% oW M 201 Ap OIKREQ L 12 20
R1343 100K LAAAZ S% MEoW M 201 pyy o KREQ L 12
R1344 100K LAAN2 S% 20w W 29! BT CLKREQ L 12 25
R1345 100K o S%  Mew W 29! SSD CLKREQ L
NN w1 o e

IV ALL RI GHTS RESERVED
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CRI TI CAL
OM T_TABLE 8 12 17 60 62
U0500
BROADVEELL- ULT
2G5GT2
SYM 8 OF 19
R1400 kept for debug purposes. SYSTEM POVWER MANAGENVENT
o PCH SUSACK L > 2 susackt ey DSWRVEN AW o, PCH DSW/RVEN
62 35 17 [Ty PM SYSRST L > S svs_reseT* DPWRO AYS o, PM DSW PWRGD (TN
NO STUFF 3 17 16 PM PCH SYS PWROK AR | sys_PUROK (17D Deeps) WAKE* NS PCI E WAKE L 13 20 31 62 ‘R1451
SLP_SO0# | sol ation 1
— R140(3 17 15 [rwy—PM PCH PWRCK 27 | PCH_PVROK CLKRUN'/ GPI 082 YO g PMOLKRINL  myisssee 100K
a4 30 26 10 17 18 93 £ 99 8°_PP3V3 SO 5% ABS AGh 20w
37 30 38 3241 36 33 35 37 36 v 20w 17 13 PM PCH PWROK. APVRCK SUS STAT*/ GPIOBL| "2" g LPCPWDWL yysse e
4 2
—AL o201 , N PLT RESET L =" PLTRST* SUSCLK/ GPI 062| AES PM CLK32K SUSCLK R fOOTy 36 o7
C1420
0. 1UF o2 57 [TRy—PM RSVRST L V8 RsMRST* SLP_ss*/GPIoe3| APS g PMSIPSS L s =
P — o PCH_SUSWARN L o=—2V4 | SUSWARNF/ SUSPWRDNACK/ GPI 080 SLP_sa*[yN6 g PMSIP sS4 L [OOT 12 18 20 34 35 57
0201
RITICAL 35 16 13 [Ty—PM PWRBTN L LT PVRBTN: 17y SLP_S3+|AT4 g PMSIPS3L O 15 17 18 35 57
raLvcLaos N 35 35 [Ty SMC_ADAPTER EN I8 | ACPRESENT/ GPI 081 SLPAAS g TPPMSIPAL
SoTg9l 2 (1PD DeepSx)
omPMSLP S0 L 461420 sz Ry PMBATLOWL g AW IpaATiON/GPIOT2 SLP_SUS [AP4 g  PMSIP SUS L o 12 w0 57
35 18 13
e B PCH PM SLP_SO_L o3 sLP_so SLPLANATY g TP PCHSIPIANL
s[ s TP LP_WAN L AMB | S p WAN/ GPI 029
SLP_S0# can be driven high outside of SO CRI TI CAL
Ul420 ensures signal will only be high in SO. OM T_TABLE
U0500
BROAZIJI\ELLZ— ULT
+
QKT
SYM 9 OF 19
s ¢oom—EDP BKLT PVWM — 28 | EDP_BrLCTL % DpDPB_CTRLOLK| B9 DP_TBTSNKO_DDC CLK 15 28
DDP o] DP_TB TA
ss 13 ¢oom—EDP BKLT EN - 9| Evp BriEN %ﬁ DBPB_CTRLDATA [
D DP_TBTSNK1 DDC CLK
fo - DDPC_CTRLCLK] 1
s 13 qoom—EDP_PANEL PVR - EDP_VDDEN 4] POPC. CTRLDATA| DLL DP TBTSNKL DDC DATA >
(1 PD PCTRST#)
26 13 [Ty—TBT_PVR REQ L -5 | PR/ cPI 077 z
1 L P4 o
a5 12 igcw %NE;SG v i [} poPE_AUXNL_SS DP_TBTSNKO AUXCH C N 2 65
62 13 [T - G PI RQC*/ GPI O79 a DDPC_AUXN_B6 @=p P TBTSNKL AUXCH C N CED 18 25 65
50 13 ¢oOM—SSD_BOOT - Pl RQD*/ GPI 080 =
poPB_AUXP|_BS DP _TBTSNKO AUXCH C P 25 65
62 _NC PCI _PME L - ADA | PVE* (1Y) Q DDPCiAUXPL“%@ 18 25 65
62 12 qoOT}—CDD PR EN L - lcricss
o2 13 ¢ooT—HDOM TBTMUX _LATCH - L1 | erlos2 poPe_HPDL_ 8 o DP_TBTSNKO HPD am s
ENET_LOW PWR - 3| cPicsa 8 j
52 13 CoOM} - DDPC_HPI DP_TBTSNK1 HPD
63 59 57 13 (OO—AUD_PVR EN - RS | api 081 C_ - am e 2
o2 13 ¢om—AP_PCIE DEV WAKE - L4 | opi 063 EpP_HPD|_D6 - DP_| NT_HPD am s
PP3V3 S5 814,13,18,12,18,28 29 40 52 55
PP3V3_S0 8 11 12 13 15 17 98 58 83 44 a6
873630 50 1 12 5784 87780
R1405 1K 1 2 PM PWRBTN L
NW e
R1410 10K 1/\/\/\/2 PM BATLOW L 13 27 35
S wzow W 201
R1452 10K 1 2 PCl E WAKE L
NW e
R1455 10K 1 2 PM CLKRUN L
NW e e
RL460 100K innn 2 PM SLP S5 L 1535 57
R1461 100K IAAAZ Se MEwW W 2 pMSIP s4 L 13 18 29 34 35 57
R1462 100K LAAAA Se MEw W 2 pMSIP S3_L 13 17 18 35 57
R1463 100K LAAAZ S% wvEw W ' PMSLP SO L 13 18 35
R1464 100K 1 o MM MEW MW 2 pMSLP SUS L
NN mor e
R1430 100K IAANZ EDP BKLT EN 13 54
R1431 100K LAAAZ S vEw W 2! EDP PANEL PVR 13 58
S wzow W 201 - E
R1440 100K 1/\/\/\/2 TeT REO L e ISYNC MASTER=J43 M.B SYNC DATE—O%/ 20/ 201
R1441 100K p 5% MEOW M 291 gve RUNTIME SCI L 1335 CH €
R1442 100K 1mz S MEOW M 201 ppvi TBTMUX FLAG 13 62 2 PM PO/ X
R1443 100K ANA/2 20 VP W T sop goor w0 TU<SCH NUI
5% 1/ 20W M 201
R1445 100K 1 apA 2 DD PWR EN L o e Appl e I nc.
R1446 100K inA'A"2 S MEW M 201 ppv TBTMUX LATCH 13 62 S
R1447 100K 1 aAn72 S MEoW W 29 ENET LOWPWR 13 62 NOTI CE OF PROPRI ETARY PROPERTY:
R1448 100K 5% 1/ 20w M 201 Al PWR EN
AN D 0w S ETRTLAL TR L N © Tre
R1449 100K IAAN 2 S% MEOW M 201 Ap PCIE DEV WAKE 13 62 THE POSESSOR AGREES TO THE FOLLOW NG
5% 1/ 20W M 201 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
A1 Il NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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CRI Tl CAL
PCle Port Assignnents: OM T_TABLE USB Port Assignnents:
PCI E TBT D2R N<O> F10 | perns_LO U0500 [ usB2no| AN8 USB EXTA N
o7 25 [Ty - _ i F qugpUSBEXTAN ~~~~~ pryoses
or 25 [TRy_PCLE TBT D2R P<0> - F10 | peres_Lo BRONELLULT | (opopo[ A8 08 tsmeaae o Ext A (LSIFS/HS)
Th |
underbol t |ane 0 o 25 PCIE TBT R2D C N<O> e— S8 |PETNS L0 sYM 11 OF 19 uss2nL| ARY B_EXTB_N
<« E TBT ReD C P 22 H g USBEXTBN __ prysosses
o7 25 (ooT—LX R2D C P<0> - PETP5_LO uss2p1| AT? USB_EXTB P o o 6 Ext B (LS/FS/HS)
PCI E TBT D2R N<1> F8
g PCIE TBT D2R P<1> * e 1 uss2Nz| A8 B_BTN i
Thunderbol t | o7 2 - PERPS_L1 USB2P2| AP8 g USB BT P D 2 o BT
underbol t | ane 1 o 25 PCIE TBT R2D C N<i1> 523 [PETNS_L1
o7 25 COOT} PCIE TBT R2D C P<1> - A23 PETPS_L1 usB2Ng|_ARLO . NC USB | RN D«
usB2pP3 AT10 o g NC USB I RP s - IR
o7 25 [T)—PCLE TBT D2R N<2> - H10 | perns L2
o7 25 [TRy—PCLE TBT D2R P<2> >0 | PERPS_L2 usB2N4[ AMLS USB TPAD N, 38 02 60 Trackpad
AL15
Thunderbol t | ane 2 o PCIE TBT R2D C N2> B21 | peTne_L2 USB2P4 USB TPAD P 34 62 66
DCP 1
o7 25 PClE TBT _R2D C P<2> ¢ PETPS_L2 Uspans| AML3 N e
ANL3 > use
o7 25 [ry—PCLE TBT D2R N<3> - 5| PERE 3 usB2Ps| ANIS o g TP USB 5P
o7 25 [rRy—PCLE TBT D2R P<3> - O |PERPS_L3 Ussans| APLL NC USB CAVERAN
gy DNG LUSB CAVERAN .
Thunderbolt |ane 3 o 28 PCIE TBT R2D C N<3> - B22 PETNG_L3 uss2pe| ANLL NC _USB_CAVERAP - Reserved: Canera
o7 25 (PO E TBT R2D C P<3> _ A21 | peps L3 Gy — o ———
- -
UsB2N7| ARL3 NC USB SDN o Re 4 SD (HS
o7 52 20 [TRY—PCLE AP D2R N - L PERNE useoP7| AP13 o g NCuUSBSDP served: (HS)
o7 62 20 [Ty PCLE AP D2R P L PERe3 wl, Liro
Ai rPort o 2 PCIE AP R2D C N - 29 | perng E 9 USB3 Port Assignnents:
o7 20 qOM—POE AP RRD C P 20 | PETP3 usB3rN| 20 USB3 EXTA D2R N 3 66
usBaRP1| 20 o,  USB3 EXTADRRP s e
NC PCl E FW D2RN F13
NG POLE_FW D2RP * s usB3TN1| 33 B3_EXTA_R2D C N . Ext A (SS)
. v 62 - PERP4 use3TP1| B34 . USB3 EXTA R2D C P fooTy 32 o6
Reserved: irewWre . _NC PO E FW R2D ON - B29 | perra
s2 _NC PCIE FWR2D CP - A29 | pETP4 usB3RN2|_E18 ° USB3 EXTB D2R N o B
usearPz| F18 o, USB3 EXTB PRP  rmyso oo
NC USB3RPCI E SD D2RN GL7
e O S = zgs;‘i; i:g:ﬁ useaTN2| B33 USB3 EXTB R2D C N 5 63 66 Bxt B (S9)
o6 63 W T e ea— S0
SD Card Reader M == ———— UsB3TP2| A33 USB3 EXTB R2D C P 59 63 66
(& Ethernet if conbo) 66 63 NC USB3RPCI E SD R2D CN €30 | pETNI/ USB3TNG
s o3 qoom}—NC USB3RPCIE SD RD CP &— L | PETPL/ USB3TP3
AJ10
o7 2 [Ty_PCLE CAVERA 2R N > 15 | PERND/ USBIRNA Uﬁzgi;i*sm_nl - PCHLUSE RBLAS
o7 % [Ty PCLE_CANVERA D2R P & G5 | PERP2/ USB3RP4 IECE;ESM”W FoL0 2 shmm
Carera LS PGLE CAVERA RZD C N B3L | perng/ UsB3TNA e A LN 22.6
o 2 PCI E CAVERA R2D C P A31 | pETP2/ USB3TP4 RsvD AMLO o 120w
, 201
NCxEL5 | Revp o+ GPl ool AL3 XDP_USB EXTA OC L Varr TR
NC:E E13 | rsvD oc1+/ Gl oa1| ATL XDP_USB EXTB OC L 14 16 59 63
11 s _PP1VO5 SOSW PCH VCCUSB3PLL PCH PCI E_RCOVP A27 | po E_ROOVP ccriapione A2 o  XxoP USBEXTC CC L am e 1 =
827 | pci E_I REF oc3 /PO A o  XOP USBEXIDOCL  ermueis
—
R1500*
3. 01K
1%
11200
201, CRI TI CAL
PLACE NEAR=U0S00 A27 2 Samm
OM T_TABLE
U0500
BROAZIJI\ELLZ- ULT
+
Q&
SYM 7 OF 19
o7 52 as(pry——LPC AD<0> R1540 33 1 2 i LPC AD R<0> AULA | (ABH SVBALERT*/ GPI 011 AN2 o PCH SVBALERT L 1
VAT a0 g A2
67 52 35(@ry——LPC AD<1> R1541 33 1 2 LPC AD R<1> PEg LADL AP2
o7 62 35 LPC AD<2> R1542 33 1%2 5% 20W W 201 b AD Re2> TE2AVIZ | aop 0 N Smﬁ :g"_' gLAiA {0y 0 10 %6 =0 o7
< z >
o7 62 35(gry-—-LPC AD<3> R1543 33 izan2 0 VW M %% pCAD RS> gAML liapg | SNBDATA > CED 1019 3 54 o
5% 1/ 20w M 201
AV12 x * AL2
o7 62 35 (OOM}-—LPC FRAME L R1544 33 YV S —— LPC FRAME R L - o LFRAVE g SMLOALERT*/ GPI 060 - VO EN oo 14 52
g smoctkd AL, SM.PCH 0 Ok [ == o
vaqomSPLOKR g M isp ok |7 SM.ODATAL AKL oy, SM. PCH O DATA T 0 o
SPI CSO R L Y7 = * SML1ALERT# pul | -up not provided on this
o “ @—"_OY PGS SML1ALERT* / PCHHOT* / GPI O73| AU4 PCH SMU1ALERT L Pe 7 page, may be wire-ORed into other signals.
TP SPI_CS1 L 4 | * i - i
FRISRS L TRe:: A —, [ 7?2}) SML1CLK_GPI O75| AU SMBUS SMC 1 SO SCL {0 52 35 38 41 42 62 67 71 Qherwi se, 100k pull-up to 3.3V SUS required.
TSPl Cs2L g, AR sp s _ SM_1DATA/ GPI O74| AR SMBUS SMC 1 SO SDA a2 35 3 41 42 62 67 71
o
o7 AA@M spi_wmosi @
(1 POTI PD)
o7 s SPl M SO A8 Jsp Mo | aruien CLOKATZ g g NoOINKAK
e
4
vy SPL102> gy YOlsplice |5 Geuiry  CLDATA A2 o g NCCLINKDATA o
1P
o7 as 14 SPI_10<3> AFL SPI 198 o CL_RsT*|AF4 NC CLINK RESET L o
O &=——— %}, P
PP3V3 SUS 511 14 18 44 55 56 57 60 62
PP3V3 SUS 511 14 18 44 55 56 57 60 62
W SYNC _DATE=09/ 13/ 2012
RL580 100K 1anp 2 XDP_USB EXTA OC L 14 16 33 B
RI581 100K i aan72 “° VW W %% xpp uss EXTB oC L 1416 59 6 PCH PCI e/ USB/ LPC/ SPI / SMBus
R1582 100K IAANZ S% Meow W 201 ypp ys EXTC OC L 1416 0272V e e s
R1583 100K 1 , % MW W 201 ypp ys EXTD OC L
NN o = e Appl e I nc.
R1548 1K i ApA2 SPL_| O<2> 16 a8 6 S
R1549 1K IAAAZ S Meow W 200 op) | o3> 14 44 67
5%  1/20W M 201 NOTI CE OF PROPRI ETARY PROPERTY:
B too VMV oo SUBALERT L - HE EOROTLRY EAIAIER RS N s TE
R1591 100K LAAAZ wWoL_EN 14 62 THE POSESSOR AGREES TO THE FOLLOW NG
J_ 5% 1/ 20W M 201 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
— Il NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

8 14 6 5 4 3 2
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4

56 53 49 40 36

17 16 11 8 __PP1VO5 SO
62760 87

BOM GROUP BOM OPTI ONS
RAMCFG_SLOT RAMCFG3: H, RAMCFG2: H, RAMCFGL: H, RAMCFQ: H
60 62 63 72
e R RN 63 52 60 56 39 38 30 19 10 15 [TEy—PP3V3 S3
D_LPSR:
RAMCFG3: H RAMCFG2: H RAMCFGL: H RAMCFQD: H SSDLPS 3696’
R1631* 'R1636 R1635* 'R1611 100K
100K 100K 100K 100K e
59 596 59 596 1200
1/ 20w § ::/FZDW 1/ ZDW% 1/ 20w 200
201 2 2 201 201 2 2 201 2
P1
XDP_M_B_RAMCEGD 15 16 18 o 1B X0PPCH GPIL 076 -
XDP_M.B_RAMDEGL 15160 10 16 16 1@y XDP M.B RAMCEGD - P2
XDP_M.B_RAMCFG2 15 16 18 AW
Hi TBT! EL_TBT
XDP_M_B_RAMCFG3 15 16 18 e DM TETMX S -
TP_MEM VDD SEL 1V5 L ADS
GPl o12: o -
- XDP_LPCPLUS GPI O X1
CR TBT_G2SX_BI DI R, requires 100k pull-up to SUS 52 10 BCED -
RR/FR DPHDM MUX_SEL_TBT, requires 100k pul | -up to TBTLC 16 15 [T9y—XDP_PCH GPI Q17 -
62 15 (OO SD RESET L g bS
PLT RESET L ®
18 16 15 13 (TR e SMC WAKE SO L -5
R1621" 15 [Ty IPAD SPI_INT GPI P8 L -
-
100K
TPAD USB | F EN AN3
s e -
201, 62 57 56 30 15 (OT}SSD_PVR EN -t
25 18 (OO} PCH TBT PCIE RESET L - APL
o2 15 ¢om—HDD_PWR_EN -4
63 16 15, XDP. N ATE L ATS
TPAD SPI_INT_GPI Q28 L 15 63 15 (OOT}—SD_PWR_EN -2
. 25 15 qOO—IBT_PVR EN - AB6
0Rl€81 25 10 10 15 (oM} XDP_JTAG | SP_TCK -
’%Z"zow 25 18 16 15 (OOT}—XDP_JTAG | SP TDI - Y3
20201 16 15 M JTAG TBT TN PCH -
sa1s [Ty TPAD SPL INT L o s 15 (ooT—PCH HSI O PVR EN -7
10RJ_682 s 15 qoomp—TPAD SPI_I F EN -3
AH4
E’Zﬂzow 15 10 15y XDP_M_B RAVCFEG3 -
50201 62 41 15¢ @y SPI ROV USE M.B - Avd
CAVERA PWR EN PG AGS
TPAD SPI INT GPIO46 L ;5 18 15 (OOT} A = g
15 [Ty TPAD SPI I NT GPIO46 L - =
16 16 15¢Ery—XOP_M.B_RAMCFGL - "B
R1639°|  R1680° 0 10 15 CE>—X0P MLB RAVDEGD -
100K 100K
SSD SR EN L P2
11200 11200 o2 %0 18 (QU—==5 -
201, 201, 20 15 (oOM—AP_SOI X VAKE SEL -
% qoon SSD RESET L P
CAM PCI E RESET L NS
EEERES § R ppEasicss | O -
R1641 K IAAAZ PCH TCO TI MER DI SABLE - V2
5%  1/20W M 201 ~
PP3V3 S5 8 11 13 15 17 18 28 20 40 52 55
LR o
PP3V3 S3 15 18 19 34 38 39 56 60 62 63
PP3V3 S3 15 18 19 34 38 39 56 60 62 63
PP3V3_S3 15 16 19 34 38 39 56 60 62 63
PP3V3 S3RSO_CAMERA a1 30
PP3V3 SO 8218218%12%15 17 19 26 30 34 36
871680 M0 1152100 784°% %80
PP3V3_S0 811 12 13 15 17 _18 26 30 34 30
871530 0 1 12180207880
TBTLC for CR SO for RR 62 63 72
R1610 100K i > XDP_PCH GPI O76
NN w1 we
R1614 100K ;apA 2 XDP_LPCPLUS GPI O 15 16 62
R1615 100K LAAAZ S% 12w W 201 o poH GPILOLT 15 16
5% 1/ 20W M 201
SD_ON_M.B
R1616 100K 1/\/\/\/2 SD RESET L R1616 should al so be stuffed if
15 6
R1617 100K IAAA2 5% 1720W M 201 gy WAKE SOl L . pl atform does not use SD card
R1618 100K LAAAZ S% 12w M 201 Tpap Spl INT L 15 34
R1619 100K IAANZ S% 20w M 201 7pap USB | F_EN 15 34
R1620 100K IAAAZ 5% 1:2"‘” M 29 Ssh PWR EN 5% 5 57 SSD_LPSR SO BOM option is on R1620
S% 1zow W 201
R1622 100K SSPW{*I-ZSD HDD PVR EN 15 62
R1623 100K IAANZ 5% 2w M 201 xpp SDOONN STATE CHANGE L 15 16 63
R1624 100K IAANZ S% 20w M 201 op pwR EN 15 63
R1625 100K 1z an’2 S MEOW M 291 TRT pwR EN 15 25
R1626 100K IAANZ S% 20w M 201 ypp JTAG ISP TCK 15 16 18 25
R1627 100K IAANZ S% 20w M 201 ypp JTAG ISP TDI 15 16 18 25
R1628 100K _1n A2 S MEOW M 291 j7AG TBT TMS_PCH 15 18
R1629 100K IAANZ 5% 1:2"‘” M 2 pCH HSIO PWR EN 15 56
R1630 100K 1 p % MEOW M 201 1pAp SPIIE_EN
NN T =T e
R1632 100K 1anA 2 SPI ROM USE_M.B 15 4 62 Stuffed R1632
R1633 100K IAANZ S MEOW M 291 CAMVERA PWR EN PCH 15 18
R1634 100K IAANZ S% 20w M 201 7pap SP| I NT_GPIO46 L 15 No- St uf f ed R1634
5% 1/ 20W M 201
NOSTUFF
R1637 100K 1anA 2 SSD SR EN L 15 30 62
R1638 100K IAANZ S% 120w M 200 Ap 501 X WAKE SEL 15 29
R1640 100K 1 o S% MW M 201 yop EwPME L
NN T T e
R1652 10K 1 2 LPC SERI RQ
A e = o3 e
R1691 100K 1 2 BT_PWRRST_L
NN s S o
R1693 100K 1/\/\/\/2 ENET_MEDI A SENSE 15 62
R1694 100K IAANZ 5% 1:2"‘” M2 b IRQL 15 62
R1695 100K 1 2 S% MEOW M 201 | cp PSR EN
NN T =T e

(depends on TBT controller)
requires pull-down.
requires pull-up (SO0).

13 15 16 18

R1650*
1K
ORI TI CAL 11200
OM T_TABLE 201,
UO0500 THERMTRI P* 5260 PM THRMIRI P L
BROADVEELL- ULT - foom 2 o3 Pul | -up/ down on chi pset support page
2Ggr2 g FANIcR 82| 4 ge TBT CIOPLUGEVENTL ez Cactus Ridge: Alias to TBT_Cl O PLUG EVENT,
SYM 10 OF 19 T4 Redwood Ridge: Alias to TBT_Cl O PLUG EVENT_L,
P LPC SERI RQ
BMVBUSY*/ GPI O76 § SERIRQ > CED 5 %5 62
AWLS pCH coVP
{ oPl
GPI C8 Ei PCHLOR_COvR PLACE NEAR=U0500 AWLS 2 541
AF20, = m
VD)
LAN_PHY_PVWR_CTRL/ GPI 012 ESSVDW NC 'R1655
X NC 49.9
GPI OL5 (1PD RSMRST#) 1%
1/ 20w
GPl 016 GSPIO_CS*/GPI 83| RO g AUDSPI CS L o , %61
aPl o7 GSPIO_CLKIGPI 084 L6 o  AUD SPI clK A
Pl 24 GsPlo_Msacrioes| N g,  AUD SPI M SO 15 62 =
= -
GPI Q27 (17D Drepso) GSPIO_MOSI/ GPI 086 L8 g AUD SPI MCSI 15 6
(1PD PLTRST#)
&1 s GsPl 1_cs+/ aPl as7| K7 @ TPAD SPI CS L oo s o
G 26 GSPI1_CLK/GPICB8| L5 g  TPAD SPI QLK fooTy 15 2 6
a1 6 GsPI1 MSOGPIcBo| N g TPAD SPI M SO am s s s
aPl 067 «ro b b
GSPI_Mosi /GPIooo| K2 o, TPAD SPIMOSI [OOTy 15 % 6
aPI 58
J1
1 BT D2R
I B9 UARTO_RXD/ GPI 09 @=—PCH BT UART 15 62
—— UARTO_TXD/ GPI 02| K3 o PCH BT UART R2D 15 62
Pl o7 UARTO_RTS*/ GPI (03| 32,  PCH BT UART RTS L 56
Gl PCH BT UART CTS L
o UARTO_CTS*/ GPI 094 - 15 62
GPI 019 Ol uarTI_RXDIGPICD| K4 o PCHUARTIRXD
o
GPI G0 &3 UART1_TXD/ GPI o1 @ @ PCH UART1 TXD -
HSI OPC/ GPI O71 UARTL RST*/GPl 2|33 g JTAGISPTDO s
GPl 013 UART1_CTS*/ GPI 8| 94 PCH UART1 CTS L s
Gl 1 200_spar cpi oa| F2 P_SOI X VAKE L o
R 12c0_SCL/GPI 6| P8 g AP RESET L
Pl 85
&
] PCH 1 2C1_SDA
ol ol | 2C1_SDA/ GPI 06 - 15
F1 PCH 1 2C1_SCL
PR | 2C1_SCL/ GPI O7 - 15
GPI 010 SDI O_CLK/ GPI 064 _‘—@B TBT POC RESET L 26 Pul | -up on TBT page
DEVSLPO/ GPI 083 SDOCMIGPIOes| ™ g BTPWRRSTL o yisee
SDI O_POAER_EN GPI O70 “SPDDI PCETPB()T/“)G:’I os6| B PCH STRP TOPBLK SWP L a7 Requires connection to SMC via 1K series R
DEVSLP1/ GPI CB8 SDODUGPIos7| B2 g ENET MEDIASENSE e
DEVSLP2/ GPI 089 SDIOD2/GPI 08| S g LODIROL am s e
SPKR/ GPI 081 SDIO D3/ GPl 69| E2 g  LCD PSR EN ooy 5 o
(1 PD PLTRST#) -

°_PP3V3_S0

72
34 30 26 18 17 15

63
i3
39

=
8

57 54 43 42 41 40

6215 _AUD SPI CS L R1660 100K IAAAL
62 15 _AUD SPI_CLK R1661 100K 1/\/\/\/2 5%  1/20W M 201
62 15 _AUD SPI_M SO R1662 100K IAANZ 5%  1/20W M 201
62 15 _AUD_SPI_MOSI R1663 100K LAANL S%  1zow W 2ol
5% 1/ 20W M 201
34 15 _TPAD SPI_CS L R1664 47K IAAAZ
66 34 15 _TPAD SPI_CLK R1665 47K 1,\/\/\/2 5%  1/20W M 201
66 34 15 _TPAD SPI M SO R1666 47K 1,\/\/\/2 5%  1/20W M 201
66 34 15 _TPAD SPI _MOSI R1667 47K A ’\/\/\/2 5%  1/20W M 201§
5% 1/ 20w MF 201
62 15 _PCH BT UART D2R R1668 47K LAAAL
62 15 _PCH BT UART R2D R1669 47K IAANZ 5% 1:zcw NF 201
5% 1720w W 201
15 _PCH UART1 RXD R1672 47K 1 N
15 _PCH UART1 TXD R1673 47K 1m2 5% 1zow W 201 %
18 15 _JTAG | SP_ TDO R1674 100K LAANZ 5%  1/20W W 201
15 _PCH UART1 CTS L R1675 47K LAANZ 5% 1:20w M 201
S%  1zow W 2ol
20 15 _AP_SOI X WAKE L R1676 100K IAAAZ
5% 1/ 20W M 201
15 _PCH 1 2C1_SDA R1678 5 5« ANt
15 PCH 12C1 SCL RI679 5 ¢ NN T
62 15 _PCH BT UART RTS L R1670 47K IAANZ
62 15 _PCH BT UART CTS L R1677 AT 1 \AAT2 5% 1:20w W 201
5% 1720w WM 201

ISYNC MASTER=W LL _J43

PCH GPI O M SC/ LPI O

Cj} Appl e Inc.
[¢]
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i - PP1 0]
Extra BPM Test poi nts 53 49 40 3 17 1635 118 5 PPLVOS SO Merged (CPU PCH) M cro2- XDP S0 4 40 36 17 16 35 31 9 g _PPIVOS
CRI Tl CAL NOTE: This is not the standard XDP pi nout. XDP
XDP_BPM L<2 ji - XDP_CPU TDO R1810 51 1 2
65 6 M TP1802 XDP_CONN Use with 9?1 0133 Adapter Flex to 65 62 16 6 e e /\N\/ e 1
TP P6 > J1800 support chi pset debug.
o5 6 (TR)—XDP_BPM L<3> D XDP
e 171803 DFA4ORC- 60DR-0. 4V o5 62 16 ¢ XDP_CPU TCK R1813 51 2 1
65 6 XDP_BPM L<4> 1R1830 PLACE NEAR=U0500 E60 28nm 5% 1/ 20W 201
@—’C@TP 2 TP1804 150 62 /7 61
XDP_BPM L<5> TDI and TMS are terminated in CPU. =
o ¢ D XPEERMLSS2 ——1p Tp1g05 Viow ~
XDP_BPM L<6> —
oo @—EIIP)S TP1806 2402 15 ot
65 6 (M)—XDP_BPM L<7> OB TP1807 o5 62 oq@ry—XDP_CPU PREQ L COBSEN_AQ Py 16 0 COBSEN_CD CPU CFG<17> ame
TP P6 o5 2 o (TNy—XDP_CPU PRDY L CBSEN A1 S 0 O = CBSEN _C1 CPU CFG<16> ams
E 7 —
O O
o5 5 [Ty—CPY_CEG<0> CBSDATA_AQ o=——30 0 o= CBSDATA_CD CPU CFG<8> e L
o5 o [T CPU CFG<1> OBSDATA_A1l Py A6 04— OBSDATA_C1 CPU CFG<9> (TR &5
i 14 [
O O
o5 & [Ty— U CFG<2> CBSDATA_A2 o=—— 30 0 o CBSDATA_C2 CPU_CFG<10> am s s
o5 52 5 [T)—CPU CFG<3> CBSDATA_A3 ——10 01 o= CBSDATA_C3 CPU CFG<11> am s s
20 19
O O
o5 6 [T XDP_BPM L<0> OBSEN B0 il 22 00 21 OBSEN D0 CPU CFG<19> Yan [
o5 6 TR XDP_BPM L<1> OBSEN B1 P 24 00 23 OBSEN D1 CPU_CFG<18> (T ¢
il 24 25
O O
o5 5 [Ty—CPY CEG<4> CBSDATA_RO =10 0 omp CBSDATA_DO CPU CFG<12> ame s
o5 5 [Ty—PY CFG<5> CBSDATA_BI1 =——30 02 o= CBSDATA_DI1 CPU CFG<13> M s o5
32 B =
O O
<OP o5 o [T CPU_CFG<6> OBSDATA B2 — 34 00 33 S OBSDATA_D?. CPU CFG<14> Vs LA
CPU CFG<7> CBSDATA_B3 S 35 et CBSDATA_D3 CPU CFG<15>
17 o [Ty—CPU_VCCST PVWRGD R1800 1K IAANZ o5 © [T = @=$— -0 O —— &= = TR & &5
PLACE NEAR=U0500 CB1 2 54nmm 5% 1/ 20W M 201 O O
XDP 52 XDP_CPU VCCST PWRGD PWRGDY HOOKO - 96 o2 - LTPCl K/ HOOKA NC
35 13 ¢OOT}—PM PWRBTN L R1802 0 LAAN 2 XDP_CPU PWRBTN L HOOK1 o 46 o P L TPCI K#/ HOOKS NC
ol PLACE NEAR=U5000 J3 2 54nm 5% 1/ 20W M 0201 VCC OBS AB bl 44 o0 43 bl VCC 0BS CD XDP
XOP . CPU_PWR_DEBUG — HOK2 T P RESET#/ HOCOK6 o5 XDP_CPURST L R1805 1K 1 2 PLT RESET L M e s
fesu; e O O vl /\/\/\/ 5% _ 1/20W  MF 201
35 17 15 qOOTp—PM PCH SYS PWROK R1804 0 IAAAZ 52 XDP_SYS PWROK HOOK3 - 4 5 o - DBR#/ HOOKZ XDP_DBRESET L 17 65 \CE NEAR=U0500' AG7 2 54mm
% MABW ML 402 30 o2 NOTE: XDP_DBRESET_L pul | ed-up to 3.3V on PCH Support Page
67 54 38 19 m@_SNBUS PCH DATA SDA S 52 IoXe! St > D0 XDP_PCH TDO (TN 12 16 62 67
o7 54 30 19 14 [Ty SMBUS PCH CLK sal - 4 5 ods2 - TRSTn XDP TRST L
o7 62 16 12 (OOT}—XDB PCH TCK TCK1 - o o= - 1Dl XDP_PCH TDI OO 12 16 62 67
65 62 16 5 (OOT}—XDP_CPU TCK TCKO - 9 5 o4 - NG XDP_PCH TVS [T 12 16 62 67
XDP 95 o122 XDP_PRESENT#
16 12 ¢oOT}—-POH JTAGX R1835 0 1 2 XDP XDP XDP L XDP XDP
e 1A 1600 % 2oma” C1804 *| ['r1831 C1800 * 0 /N oo 1 C1801 1 C1806 C@é':o“m
0.1UF —— 3¢ 0. 1UF —— —— 0. 1UF ——0.1UF QL84 x o
SR 2 Fow S bA S % T, % DVNSLOBVIC: 7 5
e s i 51850847 it gy
2 o[RT |o XDP_CPU TDO s 16 62 58
= J_ B PLACE NEAR=J1800 51 28MMm <
XDP_CPU PRESENT L
CRI TL(%L .
Q184 @ ~
DVNSLOBVK- 7 > r
SOT563
S[ R |o XDP TRST_L 6 12 16 62 65
) = MAKE BASE=TRUE
I—"—I XDP_CPUPCH TRST L O © 12 16 62 5
CRI Tl CAL XDP_CPUPCH TRST L OO 6 12 15 62 65
: 2427
PCH XDP Si gnal s Qlfésvmg s 4
. . n . . 265 1 >
These signals do not connect to XDP connector in this architecture, only accessible
via Top-Side Probe. Nets are listed here to show XDP associ ations and to nmake cl ear CPU JTAG | SOI at | on a IT %) XDP CPU TDI .62 65
what restrictions exist on PCH GPI Gs when Top-Side Probe is used for PCH debug. PLACE NEAR=J1800 55 28nm ® < g
" " PPSV_S0
PCH XDP Si gnal s Non- XDP Si gnal s °0 59 57 50 50 50 49 43 22 4 CRITI CAL
5240 20 28 18 17 15 13 11 s _PP3V3 S5
BBBBHUSL XDP ™
10 15¢gry—XDP_M.B_RAMCFGD a® TP1870 QlL842 ~ 1
XDP_USB EXTA OC L - XDP_USB EXTA OC L 14 16 33 DMNSLOGYK: 7 5 O
33 16 14 (OO} ARE BASETRE—— <™ c1845 1 o 'R1845
— EXTB L K
53 50 16 10 oo XDP_USB EXTB CC L = XDP_USB oc T 24 16 59 62 0. 1F - VeC 330 o] 3T |o XDP_CPU TMS oo - o o
XDP_USB EXTC OC L v, u184s o ‘Dl_m_lH
4 <O} D Tp1873 X5R CERM 74LVC1Q07GF , %01
TP P6 SOoT891
PP1V05 SUS
14 Ty XDP_USB EXTD OC L OB Tp1874 o7 % 17 [ry_ALL _SYS PVRGD AN ,I> Yl XDP_JTAG CPU 1SOL L o0 55
TP P >
XDP IN_STATE L — XDP_SDCONN_STATE CHANGE L
63 16 15 (OO} SLCONN S CHANGE WAKE BASESTRUE  — T 2 20 e NCx—4 NC NCl=—x NC NO STUFF
PCH JTAGX R1 1K 2 1
10 15CEy—XDP M.B = OB Tp1876 o e 2 e e e VA
16 15¢gry—X0P_M.B_RAMCEGR ™ “ XDP
XDP_M.B_RAMCFG3 e 1877 o7 62 16 12 _XDP_PCH TDO R1890 51  2a apt
18 15@ @ PLACE NEAR=UO0500 AE61 28mm 5% 1/ 20W M 201
S 1P1878 xOP
67 62 16 12 _XDP_PCH TDI R1891 51 - 1
25 18 16 15 XDP_JTAG | SP_TCK — XDP_JTAG | SP_TCK [OOTy 15 15 18 25 PLACE NEAR-UD500 ADG1 28rmm 5% 1/ 20W W 201
e e = M
15 12 ¢oomXDP_FW PME L ]\:—:E;?s TP1879 67 62 16 12 _XDP_PCH TMB R1892 51 > 1 .
PLACE NEAR=U0500 AD62 28nm YV VY V' 5% 1/20W W 201
XDP_P | : i
12 (OO} CH_GPI (B85 1%&;?6 TP1880 NOTE: Miust not short XDP pins together! NO STUFF
XDP_PCH TCK R1896 51 > pap L
12 (OO} XDP_PCH UART SSD L BT H 1%&;?6 TP1881 67 62 16 12 PLACE NEAR=U0500 AE62 28mm 5% 1720W W 201
12 XDP SSD PCIEO SEL L R1884 1K 1 2 NO STUFF
<« ANz . msr1 Rige7 s ST
62 16 15 gy XDP_LPCPLUS GPI O S XDP_LPCPLUS GPI O D 55 16 62 PLAGE REAR=UD500 AUBZ Z8mm S Tzow W Zo1
15 ¢oom—XDP_PCH GPI 017 ]‘WE;,STP1886 =
5B XDP_PCH GPI O76 15
P_TDI e [P1887 XDP_JTAG | SP_TDI
25 18 16 15 [TRY—XDP JTAG | S e TeeTRE—— {O0T) 5 16 18 25 SYNC DATE=12/ 17/ 201

Unused & M.B_RAMCFGx GPI Os have TPs.

USB Overcurrents are aliased, do not cause
SDCONN_STATE_CHANGE_ L is aliased, do not
JTAG_ I SP (non-TMB) nets are aliased, do not

NOTE: Should force PCH GPl 047 high to ensure TBT router

pl

SSD_PClI Ex_SEL_L straps are connected via 1K to common net.

LPCPLUS GPIO is aliased, do not

attenpt use during PCH debug.

USB OC# events during PCH debug.
ug/ unplug SD Cards during PCH debug.
attenpt bit-banged JTAG during PCH debug.

powered to avoid | eakage/ cl anpi ng of signals.

ISYNC MASTE LL _J43

CPU/ PCH Mer ged
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System RTC Power

Chi pset uses 24MH#z crystal, GreenCLK kept to save 1x 25MHz crystal

Source & 32kHz / 25MHz d ock Generator

& 1x 32kHz crystal

PCH Reset Button Menory VTIT Enabl e Level -Shifter
47 46 44 38 36 35 34 33 30 17 _PP3V42 G3H CPU output is on VDDQ rail (1.2V), TPS51916 has 1.8V Vi h(min).
BBUBBYY 2 65 62 60 50
This | ook it ot e Coi n-Cel | : VBAT (300-ohm & 10uF RC) ey EHBY P _PP3V3 SO
S | ooks & € ug Yy to suppo No Coin-Cell: 3.42V G3Hot (no RQ) 68 60 51 40 23 22 21 20 19 _PP1V2 S3
new and ol d parts. Wth G eenCLK Rev C N PP3V3 SO 60 62 63 72
pin 5 nust receive S5 power (Stuff R2042) 40 29 29 19 17 18 15 13 11 5,—PP3V3 S5 ?gkggs 8713630130151 4282784 87%8°°
Coin-Cel | & G3Hot : 3. 42V G3Hot oP o .
Coin-Cel| & No G3Hot: 3.3V S5 v C1970 * - ?310?]0 TPS51916 | (I eak +/ - 1uA
No Coi n-Cel | : 3.3V S5 Rl(S))96 22 T U;Ig(;o HE VI( hf; )n) - Lev -
XDP_DBRESET L 1 2 o PM SYSRST L 1ov o -
& eenCLK 25MHz Power 10 _PP3V3 S5RS3RS0_SYSCLKGEN No bypass necessary s 1/ 20W NO STUFF D YoR G 2 TanpLCoTCH Yo 33uW when driven-1ow
Mist be powered if any VDDIOis powered. ot 'R1997 s CPU MEWTT PWR EN LSVDDO 2a IS 4 MEM/TT PVWR EN s
5% A > 12> VAKE BASESTRUE
CAM XTAL Power 31 _PP1V2 CAM XTALPCI EVDD ~ w 2 5% NCx—1{NC NCLS_s¢ NC MVEM/TT PVR EN 17 51
Tew
TBT XTAL Power 62 60 26 25 18 _PP3V3 TBTLC %} § VBAT and +V3.3A are ‘ll;/EzEF G\D
B internally ORed to ZS‘ N e B e
g create VDD _RTC OUT.
C1924 C1922 1 C1902 | =
0. 1UF —— 0. 1UF — U1900 +V3. 3A shoul d be first
T 18 Y SLENB148CY avail abl e ~3. 3V power 1
2 2 2 =
TR oy R oy 3a01 TN to reduce VBAT draw. -
CRI TI CAL
PP5V
11 VI OE_25M A 32. 768K[ 12 PCH CLK32K RTCX1 12 60 59 57 56 54 50 49 43 32 18 5V_SO
L cxPLUS wuvg,mwmzawl o Ivi e 25m B \R1620
C1905 = 14 Vi CE_25M C 25M AL s NC 1
10 R1905 vl SYSGLK CLKIEM CAVERA o PCH ME Di sable Strap 100K
2|2 o7 SYSCLK CLK25M X2 1 2 o7 SYSCLK CLK25M X2 R -—|x 25M 15 SYSCLK CLK25M TBT 25 o7 o
Is.,L U NO STUFF - X1 PPVRTC G3H 8 12 13 60 62 ) 2201
PO GG ce = CRITICAL e ‘R1906 VOUTLL g ¢ For SB RTC Power Q920 o  w SPI_DESCRI PTOR OVERRI DE_LS5V
0201 h
A Y1905 1 o THRM PWSLOS 7> &
NC; 25. 000MHZ- 12PF- 20PPM 50w — PAD 1 C1910 s6 11 s _PP1V5_SOSW AUDI O HDA ®
C1906 M3 2x2 sMa o1 REEE —T =) 0 W (2 SPI_DESCRI PTOR_OVERRI DE
12PF 2 2%, © <
1|2 7 SYSCLK CLK25M X1 2 R "
L.,L NOTE: 30 PPM or better required for RTC accuracy 920 Dle
-4 S5 DMNBLOGVK- 7 | |—4
NPO COG CERM SOTS63
0201 = Kh
VER 3 | 7]
17 12 _NC_RTC CLK32K RTCX2 — NC RTC CLK32K RTCX2 Vean IR
PCH 24M‘|Z Cr yst al NMAKE BASE=TRUE NO TEST=TRUE —— ~— ) G* S 12 67
C1915 N IPD = 9-50k
6. 8PF nglS 35 [TR)—SP!_DESCRI PTCR OVERRIDE L 1
1|2 o PCH CLK24M XTALQUT R 3 > o PCH CLK24M XTALOUT am = =
CRI TI CAL 500 S PCH uses HDA SDO as a power-up strap. |If low, ME functions nornally.
AT Y1915 1/ 20w N I'f high, ME is disabled. This allows for full re-flashing of SPI ROM
0‘32"0‘31 NCxX 24. 00OM-Z- 20PPM 6PF 0201 %916 SMC controls strap enable to allow in-field control of strap setting.
NCX NC ) S ow Q1920 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
3 20X2 50MM SML
C1916 K v
6. 8PF 2
1] ]2 PCH_CLK24M XTALI N oo
L g VCCST (1.05V S0) PWRGD
- DCZDU?L
PCH 24MHz Qut puts 1029 28 18 37 16 15 13 13 3,-PP3V3 S5 PP1V05_S0 66 11 15 16 36 40 49 53 56 57
N
— LPC CLK24M SMC
I O C1930 crmea  |'R1931
LPC CLK24M SMC R 1 2 LPC CLK24M SMC 10K
o7 I PLACE REAR-0500 ANE § 1 oD =7 = &7 0.1k —— U1930 s
5% 10% 1/ 20w
150w eV, 74APLD9 I
2 XSR CERM o sorser e
201 0201 2
s7 a5 17 16 _ALL_SYS PWRGD 2|a 4 CPU_VCCST PWRGD oo = 16
57 35 10 15 [T)—BM SLP S3 L 1ls
sINC
NCX— @D
E
PCH PWROK Gener ati on I
47 46 44 35 36 35 34 33 39 37 PP3V42 GBH — PMPCH PWRX @@ 13 17
MAKE BASE=TRUE
72 63 62 60 59 BYPASS=U1950 5MV
syppy SRR RSV SO 1 C1950
0. 1UF
1 10
s ngg?( 2 1Y NO STUFF W Do we need this?
L oo R1963°| |°R1960
W 0 0
201 = 5% 5%
2 1/ 20W 1/ 20W CKPLUS WAI VE=UNCONNECTED PI NS
8 74LVC2Q08GT M M
NO STUFF o7 2 17 10 [T ALL SYS PWRGD i SOT833 0201 ; 4 0201 ¢ avemser .
R1951 > U1950\7 PM SO PGOCD ) s Sorsa3 R1962 ISYNC MASTER=J43 M.B1 SYNC_DATE=01/ 09/ 201
wrs ANA CPUVR PGOCD R el s/ NO STUFF U1950):  SYS PVRK R AN s PMPOH SYS Pvrok oo o 105
1 3
w178 1,}‘:."w p Rl?o% ﬁ 08 1,}‘:."w
0201 50 201
1/ 20W 4
— M

36 35 27 26 @_SNC DELAYED PWRGD

7

CKPLUS WAI VE=UNCONNECTED PI NS

Chi pset Support

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_ CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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7 4 2

) GreenCLK 25MHz Power DDC Pul | - Ups
Pl at f or m Reset Connecti ons 2.2k pull-ups are required by PCH
NO STUFF - A . B
to indicate active display interface.
Unbuf f er ed R2040
DP: iolati houl !
63 62 60 56 39 30 a4 19 15 _PP3V3 S3 ARA 2 — PP3V3 SSRS3RS0_SYSCLKGEN v ++ spec violation, should remve
M 72 63 63 60 59
1635 33 pry—PLT RESET L uFow PP3V3 SSRS3RSO_SYSCLKGEN RS e
ot M T WS T
R2071 NO STUEF %TA‘;.E?E'W?M oz m NO STUFF NO STUFF
MAKE = 1 1 1 1
IANA 2 PCA9557D RESET L o RP041 R2020 R2021 R2022 R2023
% 0 R2041/ 2 shoul d be stuffed for 2. Zsﬁ 5% K ' 5& 5%
/20w 24 30 26 39 37 12§ 2 93 §°_PP3V3 SO L 2 X : 11200 HEEW 11200 20w
57 54 43 42 41 40 39 38 37 36 GreekCLK A or B depending on S2 rail D
0201 5% 201 201 201 201
1/ 20w 2 2 2 2
M
72 63 62 60 59 0201 R2042 shoul d be stuffed for GreenCLK C 28 18 13 _DP_TBTSNKO DDC CLK
293 13 91 §°_PP3V3 SO Scrub for Layout Optim zation 26 15 13 _DP_TBTSNKO DDC DATA
33 30 78 13 17
378338 28 a1 R2042 18 13 _DP_TBTSNK1 DDC CLK
, R Buf f er ed d0 2038 11 1 15 12 13 5, PPOVB S5 ¥, 16 15 _DP_TBTSNK1 DDC DATA
1 N[;gév:;(:l@& R2872 1/520{§w TBTSNK1_DDC is pulled-up just to indicate that
u2071 1 o PLT RST BUF L IAAAZ SMC LRESET L ooy 3 e DP port is used. No DDC on this port, AUX-only.
N u%'w NOTE: Only DDC DATA is sensed by PCH, so
A - R2070 0201 R2088 DDC_CLK pul | -ups are unstuffed.
€20 100K i ARA 2 BKLT PLT RST L sa
i o el
- 2 201 NOSTUEF vZow : . Thunder bol t Pul | - up/ downs
RO8Y Redwood Ri dge JTAG | sol ati on -
: : BN E_RESSLL oo - i i guagnp LY L ARava s
J_ /\/5§/{\/ TBTLclcarT be on when SO II N kOH’ andR';n ce-versa CR TBT_G2SX_BI DI R, requires 100k pull-up to SUS
= Y I'solation ensures no |eakage to RR or PO RR/FR DPHDM MUX_SEL_TBT, requires 100k pul | -up to TBTLC (on TBT page) .
0201 R2015
62 60 26 25 17 _PP3V3 TBTLC 100K
25 10 15 (TR I\IAPKCE‘-LALE;I;R?EO E RESET L = PCH TBT PCIE RESET L grymy 15 10 25 ) 125
1 201,
oy PRV S reo61!| | 2060 R2062
] 100K 0. 1UF 59
BYPASS=U2030 3mm oS S 3% o izow
C2030 * 234; prad 5201 Fal con Ri dge PLUG EVENT is active-low, always driven (pull-up)
0. 1UF —— 2 U2060 NAKE BASE
oo —— 25 18 15 TBT _ClO PLUG EVENT L —"" e TBT_ClO PLUG EVENT L 15 18 25
= 7 <Ot = <™
X5R S:;gn? 2 = 74';\3/%%?) SO pull-up on PCH page o PO
NOSTUFF From RR 25 JTAG TBT TDO 1A NN 1Y|s JTAG | SP_TDO 15 ° Required for unused second TBT port C
CRI Tl CAL o> 12> oD q P
T ravcies From PCH 15 [Ty—JTAG TBT _TNS PCH sz Iy, 2Vl 4ITAG TET TG o = To RR 2 TBT B EL
57 35 34 29 18 13 [TNYy—PM SLP S4 L 2 \5‘“39’ SO pul | -up on PCH page G0 25 ¢ooTM}-—DP_TBTPB HPD
U2030 &4 CAMERA PWR _EN ooy = o 25 TBT B CONFI &2 RC
15 [Ty—CAVERA PR EN_PCH 1m08/ 2s ¢om—TBT_B_CONELG1_BUF
TBT B LSRX
5 |3 25
INe = R2016%| |‘R2017 R2018| |'R2019 ‘R2014
= - : ' - ; 10K 10K 10K 10K 10K
NOTE: Sol ution shown is for LPT-LP. Qher PCH's may require isolation on TCK 5% 5% 5% 5% 5%
. N 1/ 20w 1/ 20w 1/ 20w 1/ 20W 1/ 20w
and TDI as well for PCH glitch-prevention.
201, , 201 201, , 201 5201
R2830 NOTE: This reference schematic assumes PCH JTAG GPIOs are only used for
1 2 Thunderbolt. If other ASIC JTAG signals are wired into these GPIGs
5% different isolation techniques will likely be necessary. =
1120w
obb Power State Debug LEDs .
DBGLED TBT Al i ases
(For devel oprent only)
5880 8 R2094
i3 i1 8°_PP3V3 S5 MAKE BASE
EE O AL o PP3V3 S5 DBGLED . . . 28 10 13 [Ty DP TBTSNKO DDC CLK e — DP TBTSNKO DDC CLK ooy 5 10 2
PLACE sicesBorTOM % M N N W0 36"t 28 18 13¢gry—DP_TBTSNKO_DDC DATA me  — DP TBTSNKO DDC DATA G 0 2
M LF B MAKE BASE
402
DP_TBTSNK1 HPD — IRE DP_TBTSNK1 HPD
25 18 13 (OO} — Yan| EERUES
DBGLED DBGLED DEGLED DBGLED DEGLED (I _=DP TBTSNKL M. C P<3..0> — e DP TBTSNKI M. C P<3..0> oD ¢ 75 o
1 1 =
RQOZQE RQOZ%Z‘L< RQOZ%?< RQOZ%ﬁ RQOZQOE Pin N61 needs a TP for Power to performiFDI M test [Ty—=DP_TBTSNKI M. C N<3.. 0> = me DP_TBTSNKL M. C N<3..0> oo 5 25 6
05% 5% 5% 5% 5% Renaning the pins N61 and P61 to renpve automatic diffpari property o5 25 18 193¢y P TBTSNK1 AUXCH C P — ImE DP TBTSNK1 AUXCH C P Va:i» FELES
20w 29w 20w 20w 1120w 65 25 18 13y DP_TBTSNK1_AUXCH C N — 1RE DP_TBTSNKL AUXCH C N D 12 10 7|
201, 201, 201, 201, 201, 168 _TP_CPU RSVDN61 — TP _CPU RSVDN61 s 18 10 15 [wy—DP_TBTSNK1 DDC CLK — mr DP_TBTSNK1 DDC CLK 13 18 B
= MAKE BASE-TRUE =
DBGLED DP_TBTSNK1 DDC DATA pu— DP_TBTSNK1 DDC DATA
DBGLED S5 DBGLED $4 DBGLED S3 DBGLED S0I 3 S0 1o o _TP_CPU RSVDP6L _ TP CPU RSVDP6L . 10 13¢E—L L . = me 13 18
MAKE BASE=TRUE Singl e-port TBT inplenentation does not require DDC Crossbar
DBGLED DBGLED DBGLED DBGLED DBGLED
D2090 D2091 D2092 D2093 D2095
N areen 56MD 2 2 65V GREEN 56MCD 2MA 2 65V GREEN 56MCD 2MA 2 65V N Green 56MD 2 2 65V GREEN 56MCD 2MA 2 65V
LTQHG sm N LTQHG SM LTQrG sm LTQoG sm X LTQRG SM 25 18 16 15 XDP_JTAG | SP_TCK — XDP_JTAG | SP_TCK oo 35 16 1
© S PARTESs v © Sl pARTosTEY o © SRR T ¢ S PARTESo S N © SRR G 25 16 16 15 [Ty XDP_JTAG | SP TDI — XDP_JTAG 1 SP_TDI oo 35 16 10
DBGLED S4 D DBGLED S3 D DBGLED S0I3 D DBGLED SO D
= D =3 = ED No MAKE_BASE on TCK/ TDI as these are provided on XDP page.
090 ple 090 pls 091 ple 091 pls
DVMNSLO6VK- 7 | |4 DWMNSLO6VK-7 | |—4 DWNSEO6VK-7 | |4 DWMNSLO6VK-7 | |4
SOT563 SOT563
ver 3 | ] ver 3 | ver 3 | 9] ver 3 |19 . .
H A A A nf ! gurat 1on St raps PP3V3 SUS 8 11 14 44 55 56 57 60 62
5 A o & )
2[G™ sty 5[G™ Sf; 2[G™ sty 5[G” Sl Pul | -downs for chip-down RAM systens -
16 15 (OO}—XDP_M.B__RAVCFGD
L = XDP_M.B_RAMCFGL *
15 15 GO} R2010
o7 50 20 S1_PuR EN 10 15 ¢oom_XOP_M.B_ RAMCFG2 100K
57 35 34 20 18 13 > zm ztg 2 t e DP M.B_RAMCEGS % w
o7 817 1 [Ty RAMDFGS: L RAMOFG2: L | RAMOFGL: L RAMOFQD: L , %01
35 13 [TNy-——EM SLP_SO_L 1 1 1 1
R2050 R2051 R2052 R2053
10K 10K 10K 10K a7 14 1ALERT L
5 5% 5% 5%
1/ 20w 1/ Zﬁz\/ 1/ Zﬁz\/ 1/ Zﬁz\/
201, 201, 201, 201,
= SYNC DATE=01/ 17/ 2013 A
LPDDR3 Ali as Support Proj ect Chi pset Support
oy anemN s
TP _CPU MEM RESET L — TP CPU MEM RESET L
e e I = AKE BASESTRE o Appl e Inc CH_NUM>
10 15 [Ty TP_MEM VDD SEL 1V5 L — TP MEM VDD SEL 1V5 L 15 18 .
> = WAKE BASE=TRUE ®
PPOV6 S3 MEM VREFDQ A — PPOV6_S3 MEM VREFDQ A
oz E0 a0 =T BASETRE VCLTAGES0 6V ez e NOTI CE OF PROPRI ETARY PROPERTY:
68 21 20 10 18 _PPOV6 _S3 MEM VREFCA A — PPOV6_S3 MEM VREFCA A 18 19 20 21 68 THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
e v R R e
68 23 22 10 15 _PPOV6_S3 MEM VREFDO B = Ns(F;O;/AGSE:SEMNEM VRElngTAEE:D = 18 19 22 23 68 | : ISTN%N;;N TH S %Tu |TN CONFI DENCE 20 OF 120
68 23 22 10 15 _PPOV6 S3 MEM VREFCA B = Niio;’gEme'VEM VRE%A';:D o 18 19 22 23 &8 111 NOT TO REVEAL CR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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Page Not es

Power

aliases required by this page:
- =PP3V3_S3_VREFMRGN

FETs for

CPU- Based Mar gi ni ng

CPU isol ation during DAC nargi ni ng

CPU_MEM VREFDQ A | SOL

38

DDRVREF_DAC

EN RC's to avoid drain glitches

VRef

Al ways used,

D vi der s

regardl ess

PP1V2 S3

17 20 21 22 23 40 51 60 68

18 20 21 68

18 22 23 68

18 20 21 68

18 22 23 68

o : N
- -PPDDR _S3_MEMVREF ot RIQOZO%5 May not be necessary due to C22x0 ® CF%%I:C@L'AC of margining option. 8RQZZ;<21
T , " o o LSy : :  VREFMRGN DO A EN RC . o %5 5 S,
Signal aliases required by this page: g LOGVK- 7 REF_DAC 0 DDRVREF_DAC [ > Dvsohlrss%JOGVK- 7 1/ 20w
- =1 2C_VREFDACS_SCL DAL ) 120w N *® R2223 2201
=1 2C_VREFDACS_SDA R2201 » C2225 15T 5 PLACE NEAR=G2220 6 3mm
- =l2c) > 100K 0. 1UF %) [a] 1 2 PPOV6_S3_MEM VREFDQ A
- =1 2C_PCA9557D_SCL 7 Cry—CPU_DI MV VREFDO 2| 1387e oK 12 o v M N LI NE W OTH=0 3 mm
oo P 7D SoA o |3 11200 cEROeh 2 e PLACE NEAR=RZ221 2 1nm M N NECK W DTH-0 2 mm
C_PCASSSTD.S 201, 0201 Q@225 pin 6: » R2222%
BOM options provided by this page: PLACE NEAR=QR220 6 2 54mm 8. 2K
P N . - PLACE NEAR=QR220 6 2mm 1%
- DDRVREF_DAC - Stuffs DAC margining circuit. £ 1 2220 1/ 20w
- M
) —L— 0, 022UF 201,
N o BB&Y CPU_MEM VREFDO B | SO T o, 4
2
O] | DVyBLOBVK- 7 DDRVREF_DAC 501 R2220
1
1 R12020;‘25 © CRileng':C@L-Ac MEM VREFDQ A RC RRA 2 ) 8R’222K41
 [rmy—CPU_ DI M/B VREFDO o T&Te L 2 VREFMRGN DO B EN RC . ~ 5@ 5 1% %
3 1120w 1
=i 2 DRVREF_DAC e DDRVREF._DAC (L; I > DINSLO6VK- 7 & L E’%iow
NOTE: CPU DAC ) ; R2202* e C2245 R212043 2 “PLACE NEAR=QR260 6 3mm
i ouffputgst er ISl 288 100K 0. 1UF of T8 o : 2 PPOV6 S3_MEM VREFDO B
DDR3 (1.5V) 7.70nV per step 5% i = M N LINE WDTH=0 3 nm
1/ 20W cERMER 2 I—N—] 1% PLACE NEAR=R2241 2 1nm M N NECK WDTH=0 2 nm
DDR3L (1.35V) 6.99nV per step o CRLT] o 0201 Q265 pin 6: Y R2242"
2. ?27? 2 °
LPDDR3 (1.2V) ?.??7nV per step 0 % é% PLAGE 0260 6 2 S4mm 201 P
O |5 DVN5LO6VK- 7 = & PLACE NEAR=Q2260 6 2mm o
SOrs63 -
*® = 1 C2240
L 0. 022UF 201,
7 y—CPU_DI MM VREFCA o T8 o CPU_MEM VREFCA A | SOL — 10%
L DR . 4
] v REF_DAC 0201 R2240
NOTE: CPU has single output for 24.9 1
VREFCA.  Split into two R1202035 o DRk Bhc MEM VREEDQ B RC AN 5222;31
signals for independent DAC ' > VREFNRGN CA A EN RC . ) g 225 A s
ini O] |5 D\N5LOGVK- 7 vaow L 1720w
mar gi ni ng support. \Wen » DDRVREF_DAC 5% DDRVREF_DAC SOT563 =
o R B v 20w . ® R2263 261 220
DAC nar gi ni ng VREFCA ensure . o« é% R2215 e C2265 o PLACE NEAR=QR220 3 3mm
VREFMRGN_CPU_EN i's | ow V] Y DVNSLO6VK- 7 100K 0. 1L o T8Te i > PPOV6_S3 MEM VREFCA A
SOT563 5% 6o < MN LINE WDTH=0 3 nm
to renove short due to CPU. % wzow CERM XGR 2 I_u_] e PLACE NEAR=R2261 2 1mm M N NECK WDTH=0 2 nm
ol TZTo 201, 0201 e R2262*
. 2K
DAC- Based Margi ni n T - G0 -
- £ . 11200
g g €2260 i
DAC sets voltage |level, PCA9557 & FETs enabl e outputs CPU MEM VREFCA B | SOL
and di sables margining after platformreset. DDRVREF_DAC R2260
1
O:a; RIZO%ES © D@%& the MEM VREECA A_RC AR ) sRszksl
2 13 10 13 PP3V3 3 Re21s . > VREFMRGN CA B EN RC . 0 @ 5 % s
1120w
2 PP3V3 S3 VREFMRGN DAC . DDRVREF DAC 00 DDRVREF DA O |> D\\BLO6VK- 7 120 L 120w
M N LINE W OTF=0 3 mm g - 11200 = % R2283 201 , 201
e M N NECK WDTH=0 2 mm R2207 4 C2285 o PLACE NEAREGR260 3 3mm
o Vel Thcesa 5V REF DAC aa % o 0. 1UF ol T8 To . 2 PPOV6 S3 MEM VREFCA B
22001 | C2201 wzow Bapesd R MR e PLACE NEAR-F2281 2 2mm WN RS W BTHS 3
e T 5%, 201, 0201 - R2282°
T 8. 2K
W[ e e = LAGE NEAPRCZ260 3 2m K
DDRVREF_DAC (Al 4 Rs) 11200
g = t C2280 VF
VDD DDRVREF_DAC B arietyt 201,
SMBUS PCH CLK 1 VREFMRGN DQ A R2226 4.02K 1 2 VREFMRGN DQ A RDIV i : T lo%
54 38 19 16 14 [TRHY—=N SCL Uzgs%? VOUT/ NN\ e o 2 T R22x6 pin 2 ) isg\/‘fw
54 38 19 16 (@) SMBUS PCH DATA 1spA X vaurgl2 VREEMRGN DQ B R2246  4.02K LAANZ——YREFMRGN DO B RDI V. PLACE NEAR=R225 1 2 S4mm 0201 R2280
B n T 1/20w W 201 PLACE NEAR=Q265 1 2 54mm MEM VREECA B RC L 249,
9A0 g vouTd# VREFNRGN CA AB R2266 4. 02K AN 2 YREEMRGN CA A RDI v PLACE NEAR=QR225 4 2 54mm VVvVT—¢
1% 1/ 20W M 201
Addr =0x98( W) / 0x99( RD) idag N s VREFVRGN NEWREG I RR2B6 _4.02K i \p 2 VREFVRGN CA B RDIY PLACE NEAR=QR265 4 2 54mm 120w L
1% 1/ 20W M 201 201
GN\D
9 NOTE: MEMVREG and SPARE share a
DAC out put, cannot enable
both at the sanme tine!
£ 15 18 19 34 38 39 56 60 62 63
DDRVREF_DAC
CRI TI CAL C2205
DORVREF_DAC DDRVREF_DAC 1 -
C2202 ¢ k| — R2120%2 DDRVREF_DAC
4 2
0.1UF —— vee s CERV YR R2214
cEnen 2 U2201 VREFMRGN_NEMVREG BUF 8 2K DDRREG FB
0201 PCA9557 1, VWA o =
™ (o PoLe VREFMRGN CPU EN LS5 PLACE NEARERTALS 2 1mm
0% pilr VREFVRGN DO A EN o
Addr =0x30( WR) / 0x31( RD) AAL P2l VREFMRGN DQ B EN
5| a2 paf 1o VREFMRGN CA A EN
pal 11 VREEMRGN_CA B _EN
ps| 12 VREFMRGN VMEMVREG EN
67 54 38 19 16 14 SMBUS PCH CLK 1scL P6| 12 VREFMRGN SPARE EN DDRVREF_DAC
67 54 30 19 16 1@y SVBUS PCH DATA 2|SDA P74 e NG R2213*
100K
THRM RESET* 515 506 o 81 u2204
PAD D u zz:“ — VR Myazss
RST* on 'platformreset’ so that system 5 ® 2 A VREFNRGN SPARE BUF
wat chdog wi || disabl e margining. ™ P DDRVREF_DAC
= % ‘R2217
NOTE: Margining will be disabled across all B4 G
soft-resets and sl eep/ wake cycl es. = Pins Bl & B4: 2w
CKPLUS_WAI VE=unconnect ed_pi ns WE
PCA9557D RESET L > _|
s DDRVREF_DAC 220
R2212*
100K =
5%
MEM A VREF DQ | MEM B VREF DQ MEM A VREF CA | MEM B VREF CA MEM VREG vy
e ISYNC MASTER=W LL_J43
DAC Channel : A B C C
v = DDR3 VREF MARG NI NG
PCA9557D Pi n: 1 2 3 4
T T
NOTE: LPDDR3 assumes TPS51916 supply with 28.7k/57.6k divider
LPDDR3 (1.2 DDR3L (1.35 LPDDR3 (1.2 DDR3L (1.35
( V) ( V) ( V) ( V) DDR3L assumes TPS51916 supply with 19.6k/57. 6k divider Appl e I nc.
Nomi nal val ue 0. 600V (DAC: Ox2E.5) 0.675V (DAC: 0x34) 1.200V (DAC: 0x5D) 1.343V (DAC: 0x68) ®
Mar gi ned target: 0. 300V - 0.900V (+/ - 300mV) 0.337V - 1.013V (+/ - 337.5mV) 0. 800V - 1.600V (+/ - 400mV) 0.972V - 1.714V (+/ - 371mV) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0.000V - 1.199V (0x00 - OX5D) 0.000V - 1.354V (0x00 - 0x69) 0.000V - 2.397V (0x00 - OXBA) 0.000V - 2.694V (0x00 - OxDL) PHEPR ETARY | PROPERLY OF-APRCET NG S THE
THE POSESSCR AGREES TO THE FOLLOW NG
VRef current: +73uA - -73uA (- = sourced) +82UA - -82uA (- = sourced) +21UA - -21uA (- = sourced) +25UA - -25UA (- = sourced) | TO MAINTAIN TH S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE CR COPY I T
DAC step size: 6.36nmV / step @ out put 6.36mMV / step @output 4.28nV /| step @ output 3.53mV / step @output 111 NOT TO REVEAL OR PUBLISH IT I N WHOLE CR PART
IV ALL RI GHTS RESERVED
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LPDDR3 CHANNEL A (0-31)

Uu2300
LPDDR3- 16GB
FBGA
68 61 24 MEM A CAA<O> R _|ca0 (1 &F 2) DQ| P =MEM A 0> o1
oo TRy MEMA CAACL> g P2 lem 8 oQu =VEM A DO<1> o
68 61 24 MEM A CAA<2> N2 |lcaz § DQe| MO =MVEM A 2> 61
o8 61 24 [TR) MEM A CAA<3> e N3 |cas 2 DQa| Mt =MVEM A 3> 61
68 61 24 MEM A CAA<4> M |caa P DM =MEM A 4> 61
ooz Ty MEMA CAASE> L P cas b oG5 | 2 =MEM A DO<5> o
68 61 24 7 M A \<6> B |cae é DQs| MO =NVEM A > 61
oo o120 (TR)—NEMA CAAST> g 2 lCA7 DQ7| Mt =MNEM A 7> o1
o o1 2a [TR)—MEMA CAA<B> g  ©° ICA8 DQg| F1t =MEM A 8> 61
o8 o124 [TR)—MEM A CAA<O> g ICA9 DQ| Fo =MEM A > 61
il =MEM A 10>
o TEy—MEMACKESO> . K loE0  OMT_TABLE o I M A Do o 00 60 51 40 72 22 21 20 19 37
VEM A CKE<1> K4 = o1
o824 7 [TN)y—NMEM A CKE<1> g ™ ICKEL CRI TI CA pQL2| Bt =MEM A 12> 61
68 24 7 [TTY MEM A CLK P<0> - 3 ek T DQL3| E0 =MEM A 13> 61
68 24 7 MEM A CLK N<O> 2 |lck_C DQL4| B =MEM A 14> 61
L SEEEE—— Do =MEM A 15>
o 2421 7 MEM A CS L<0> ~qcso* ﬁz 8 =MEM A DQ<16> N
MEM A CS L<1> L4 * = 61
o2z (TRy—MEMA LS L<I> g —(CS1 DQL7| T =MVEM A 17> 61
s oo pQLs| e =MEM A 18> o1
= |pmu DQ1o| T =MEM A 19> 61
P8 |pve Do) R =MEM A 20> ks
= % _|pvB DQR1| R =MEM A 21> .
RO =MEM A 22>
e DQR2 o1
o8 612421 7 [TRYy—MEMA ODT<0> g % lODT D3| R =MEM A 23> =
DQe4l St =MEM A 24> 61
DQes| Cto =MEM A 25> 61
paes| < =MEM A DO<26> o1
DR7[ = =MEM A 27> 61
DQes| Bt =MVEM A 28> 61
DQRo| BLo =MEM A 29> 61
[ploclo] I =MEM A 30> 61
DQB1| B8 =MEM A 1> 61 68 60 51 40 23 22 21 20 19 17
DQs0_C| 1t =MEM A N<O> o
DQs1_c| &t =MEM A N<1> 61
DQs2_c| Pt =MEM A N<2> 61
DQS3_C| Pt =MVEM A N<3> 61
DQso_T| Lo —VEM A P<0> o 68 60 51 40 23 22 21 20 19 17
DQs1_T| &° =MEM A P<1> 61
DQs2_T| P20 =MEM A P<2> 61
DQS3_T| Do =MEM A P<3> 61
68 60 51 40 23 22 21 20 19 17 _PP1V2 S3 .
+ C2300 + C2301 + C2302 + C2303 1 C2304 + C2305 + C2306 + C2307
0. 1UF —— 0. 1UF — 1UF —— 1UF — 1UF —— 1UF —— 10UF 10UF
10 -_1 —— 10% —— 10% —— 10% —— 10% —T— 20% 20%
16 16 1oV 1oV 1oV 1oV 25V 25V
2 X5R CERM 2 XSR CERM 2 XxsrR 2 xR 2 xR 2 xR 2 X5R CERM 2 X5R CERM
0201 0201 402 402 402 402 0603 0603
68 60 51 40 23 22 21 20 10 17 _PPIV2 S3 o =
+ C2320 +C2321 + C2322 + C2323 + C2324
1UF —)— 1UF —— 1UF —— 10UF 10UF
10% —— 10% —— 10% —— 20% 20%
1oV 1oV 1oV 25V 25V
2 ¥R 2 xsR 2 ¥R 2 X5R CERM 2 X5R CERM
402 402 402 0603 0603
68 60 51 40 23 22 21 20 19 17 _PP1V2_S3 . =
PLACEMENT_NOTE:
+ C2310 1 C2311 + C2312 i
1UF —)— 1UF 10UF
N v _j v _j 37 10uF caps are shared between DRAM
oy oy ot CERM Distribute evenly.
60 55 23 22 21 20 _PP1V8_S3 R =
+ C2330 + C2331 + C2332 + C2333
1UF —)— 1UF —— 10UF 10UF
10% - 10% —T— 20% 20%
1oV 1oV 25V 25V
2 ¥R 2 R 2 XsR CERM 2 X5R CERM
402 402 0603 0603

60 55 23 22 21 20

PP1V8 S3
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LPDDR3 CHANNEL A (32-63)

u2400
LPDDR3- 16GB
FBGA
o8 61 24 MEM A CAB<0> 2 lcao (1 &F2) D |2 =MEM A DQ<32> o 60 55 23 22 21 20 _PPLV8 S3 ~
o8 61 24 MEM A CAB<1> P2 |cal 3 pQLl M =MEM A DQ<33> o ~
68 61 24 MEM A CAB<2> N2 |ca2 < pQe| Mo =MEM A 34> o1 s
68 61 24 MEM A CAB<3> N |ca3 2 DQa| Mt =MEM A 35> 61 A6
68 61 24 MEM A CAB<4> M_|caa P DQy| M =MEM A 36> 61 ALO
68 61 24 MEM A CAB<5> 7 |cas g DB =MEM A 37> o uw
o8 61 24 7 M A_CAB<6> 3 |ca6 5 pQs| Mo NEM A > o U
68 61 24 MEM A CAB<7> E2 |ca7 DQ7| Mt =MEM A 39> 61 us
68 61 24 MEM A CAB<8> > |cas DQg| F1t =MEM A 40> 61 Us
68 61 24 [Ty MEM A_CAB<9> - <2 |ca9 DQ@| 1o =MEM A 41> 61 uio
DQLO|F2 =MEM A 42>
68 24 7 MEM A CKE<2> X3 |cKEO OM T_TABLE 0 - = o 65 60 51 40 23 22 21 20 10 17 _PP1V2 S3 "
MEM A CKE<3> K4 |ekEL DQ11 =MEM A 43> 61 =
68 24 7 [TNyp— = A MRESSZ CRI TI CA DQ12| Bt MEM A 32> 7 61 68 D4
o8 24 7 MEM A CLK P<1> 93 ok T DQL3| EO =MEM A 45> o =
o8 24 7 [TR)—NMEM A CLK Ne<1> > 2 |lck_C DQL4| B @=p—=VEM A DO<46> CED o -
oo =MEM A 47>
o 24 20 7 MEM A CS L<0> L3 {csox DQlZ - M A Do o =
68 24 20 7 [Ty MEM A CS L<1> - _C“ CS1* o TB—“+® o =
DQAL7| T puugp—=MEM A DO<49> ~—— epya s
L8 IDVD DQLg| 0 =MEM A 50> 61 e
S |Ipwvi DQ1o| T =MEM A 51> 61 s
P8 |Dve DQRo| ™8 =MVEM A > 61 J6
D8 RO =
E D\VB D21 o =NEM A 53> . 5
2 =MEM A DO<54> o K6
68 61 24 20 7 MEM A ODT<0> 38 |ooT DQ2. =
D3| Rt =MEM A 55> . s
DQR4| Gt =MEM A 56> oL =
DQR5 cio =MEM A 57> 61 P4
DQR6 z =MEM A 58> 61 =
DQR7 = =MEM A 59> o1 P
DQR8 =NVEM A > 61 us
B10 =
DQR9 MEM A 61> 61 W
DQBO|_ % =MEM A 62> 61
DQB1| B8 =MVEM A > 61 68 60 51 40 23 22 21 20 19 17 _PP1V2_S3 F2
@
DQS0_c :i =MEM A N<4> 61 =
DQS1_C =MEM A N<5> o1 =
DQs2_c| Pt MEM A N<6> 7 61 68 "
DQS3_C| Pt =MEM A N<7> i~
- 68 60 51 40 23 22 21 20 19 17 _PPLV2 S3 ALL
DQSO_T| 110 =MEM A P<4> 61 P
G10 =
DQS1_T) =MEM A P<5> 61 -
DQs2_T| P20 M A P<6> 7 61 68 p—
DQS3_T| P20 =MEM A P<7> 61 P
8
o
11
J9
310
K8
K11
68 60 51 40 23 22 21 20 19 17 _PP1V2 S3 - =
N8
+ C2400 + C2401 1 C2402 1 C2403 1 C2404 + C2405 + C2406 )
0. 1UF ——0.1UF —— 1UF —— 1UF ——1UF — 1Ul UF
10 -1 T 10% T 10% T 10% T 10% 20% R12
16 16V 1oV 1oV 1oV Tov 257
2 X5R CERM 2 XSR CERM 2 xsr 2 xR 2 xR 2 xR 2 X5R CERM ull
0201 0201 02 02 02 02 0603
68 60 51 40 23 22 21 20 19 17 _PP1V2 S3 o =
1 C2420 1 C2421 1 C2422 1 C2423
1UF —— 1UF —— 1UF 10UF
10% — 1o% —— 10% 20%
1oV Tov 1oV 257
2 ¥R 2 xsR 2 ¥R 2 X5R CERM
202 02 02 0603
68 60 51 40 23 22 21 20 19 17 _PPLV2_S3 .
PLACEMENT_NOTE:
1 C2410 1 C2411 1 C2412 plindbaiatie
1UF —— 1UF 10UF
N v _j v _j 37 10uF caps are shared between DRAM
s ey ot CERM Distribute evenly.
60 55 23 22 21 20 _PP1V8_S3 o =
+ C2430 1 C2431 1 C2432
1UF —— 1UF 10UF
0% —— 10% —T— 20%
0V 0V 28V
2 ¥R 2 R X5R CERM
202 02 0603
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LPDDR3 CHANNEL B (0-31)

u2500
LPDDR3- 16GB
FBGA
o8 61 24 MEM B CAA<O> R _|cao (1 &F 2 DQO|_P® =MEM B 0> o
oo PRy MEMB CAAcl> g P2 lem 8 oQu =MEM B DO<1> o
68 61 24 MEM B CAA<2> Y lcaz g DQe| MO =MEM B 2> 61
o 6120 [TN)—MEMB CAA<3> g ™ IcaA3 3 DQa| Mt =MEM B 3> o1
68 61 24 MEM B CAA<4> M _|cad S D[ M =MEM B 4> 61
o1z TNy MEMB CAASE> g Floas g DQs| ™ =MEM B DO<5> o
68 6124 7 M B \<6> £ |ca6 é DQs | M0 =MEM B > 61
oo o120 (TR)—NEMB CAAST> g 2 lCA7 DQr | ML =MEM B 7> 61
o8 61 24 [TRY—NEM B _CAA<8> - 2 lcas DQg| 1 =MEM B 8> 61
o8 6124 [TR)—MEM B CAA<O> g < ICA9 D[ 10 =MEM B > 61
il =MEM B 10>
68 24 7 MVEM B CKE<0> K3 |cKEO OM T_TABLE DQLo = o
MVEM B CKE<1> Ka DQL1| ™8 =MEM B 11> o1
o820 7 [TN)y—NMEM B CKE<1> = g ™ ICKEL CRI TI CA pQL2| Bt =MEM B 12> 61
68 24 7 MEM B CLK P<0> 3 ek T DQL3| E0 =MEM B 13> 61
o8 24 7 TR MEM B CLK N<O> - 2 |lck_C DQL4| B =MEM B 14> 61
oo =MEM B 15>
68 24 23 7 MEM B CS L<0> “3Cso* ﬁz 8 =MEM B 16> o
=| o1
o 24 23 7 [TNy—MEM B CS L<1> > Hqcestt S KD _VEM B 17 o
8 |pvD DQ18| 10 =MEM B 18> o1
< Iovm DQLY| Tt =MEM B 19> 61
P8 |Dve DQRo| ™8 =MEM B 20> R
= % _|pvB DQR1| R =MEM B 21> .
DQr2| RO =MEM B 22> N
o8 612023 7 [TN)—NMEM B ODT<0> g 9% l0DT D3| R =MEM B 23> 61
DQe4l St =MEM B 24> 61
DQR5| &0 =MEM B 25> 61
peee| @ =MEM B 26> 61
DR7[ = =MEM B 27> 61
DQes| Bt =MEM B 28> 61
DQRo| BLo =MEM B 29> 61
[ploclo] I =MEM B 30> 61
DQRB1 B8 =NVEM B 1> 61
DQs0_C| 1t =MEM B N<O> o
DQs1_c| &t =MEM B N<1> 61
DQs2_c| Pt =MEM B N<2> 61
DQS3_C| Pt =MEM B N<3> 61
DQSO_T| L0 =MEM B P<0> 61
posL_T|.S0 =MEM B P<1> 61
DQs2_T| PO =MEM B P<2> 61
DQS3_T| Do =MEM B P<3> 61
68 60 51 40 23 22 21 20 19 17 _PP1V2 S8 -
+ C2500 + C2501 + C2502 + C2503 + C2504 + C2505 + C2506
0. 1UF ——0.1UF —— 1UF —— 1UF —/— 1UF — Ul 10UF
10 -_1 —— 1o% — 1% — 1% — 1% 20%
16 16 1oV 1oV 1oV 1oV 25
2 X5R CERM 2 XSR CERM 2 xsrR 2 xR 2 R 2 R 2 X5R CERM
0201 0201 02 02 02 02 0603
68 60 51 40 23 22 21 20 19 17 _PP1V2 S3 o =
+ C2520 +C2521 + C2522 + C2523
1UF —— 1UF —— 1UF 10UF
0% — 1% —— 1o% 20%
1oV 1oV 1oV 25V
2 ¥R 2 xsR 2 ¥R 2 X5R CERM
02 02 402 0603
68 60 51 40 23 22 21 20 19 17 _PPLV2_S3 o
PLACEMENT_NOTE:
+ C2510 1 C2511 + C2512 -
1UF —— 1UF 10UF
N v _j v _j 37 10uF caps are shared between DRAM
ey ey pri i Distribute evenly.
60 55 23 22 21 20 _PP1V8_S3 . =
+ C2530 + C2531 + C2532
1UF —— 1UF 10UF
0% — 1% —T— 20%
oV oV 25V
2 ¥R 2 R 2 XsR CERM
02 02 0603

60 55 23 22 21 20

68 60 51 40 23 22 21 20 19 17

68 60 51 40 23 22 21 20 19 17

68 60 51 40 23 22 21 20 19 17
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PP1V2 S3
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LPDDR3 CHANNEL B (32-63)

U2600
LPDDR3- 16GB
FBGA
68 61 24 MEM B CAB<0> R |cao (1 ©F 2) DQO|_P® =MEM B 32> o1 60 55 23 22 21 20 _PP1V8 S3 ~
68 61 24 [T MEM B _CAB<1> > P2 |cal 8 DQL| N =MEM B 33> 61 id
68 61 24 MEM B _CAB<2> N2 |lcaz § DQe| MO =MEM B 34> 61 AS
68 61 24 [T MEM B CAB<3> e N3 |cas 2 DQa| Mt =MEM B 35> 61 A6
o8 61 24 MEM B _CAB<4> M |cag o Perid =MEM B 36> o ALO
o1 TNy MEMB CAB<S> g " loas < D5 | ™ =MEM B DO<37> o w
68 61 24 7 M B B<6> B3 |cae é DQe | MO =MEM B > 61 e
o8 61 24 [TRY MEM B CAB<7> *> E |ca7 DQ7| Mt =MEM B 39> 61 v
68 61 24 [T MEM B _CAB<8> > 22 |cas DQg| F1t =MEM B 40> 61 Us
o 61 24 [TNy—MEM B_CAB<O> - < Icag DQo| F10 MB > 7 61 68 w0
F9 =]
o207 [TRy—MEMB CKE<2> g ' IOKEO OV T_TABLE bQLo = :NEM B 42= o o8 60 51 40 23 22 21 20 10 17 _PP1V2 S3 "8
MEM B CKE<3> K4 |ekEL DQL1 =MEM B 43> 61 =
620 7 [TR)—NMEM B CKE<3> = g CRI TI CAL DQL2| Et =MEM B 44> o1 o4
68 24 7 [TTY MEM B CLK P<1> > 3 ek T DQL3| E0 =MEM B 45> 61 P
68 24 7 [TH) MEM B CLK N<1> > 2 |lck_C DQL4| B -— =MEM B DQ<46> CED o >
o8 24 22 7 MEM B CS L<0> 1350 DQLS : :NEM B 47> o =
00 20 22 7 MEM B CS L<1> tidcsi DQLEL = qpugp =MEM B DO<48> gy o "
M—=—===r——————up—————( DQL7| T @=p—=MEM B DO<49> D o s
s |ovo pats| 10 =MEM B 50> 61 Hi2
3 |pmi DQ1o| T =MEM B 51> 61 s
l P8 |Dve DQRo| ™8 =MEM B > 61 J6
= % |pve DQR1| R =MEM B 53> 61 -
R10 =]
oo my_MMBOOT<0> g %oy bl = T N )
DQR4| Gt =MEM B 56> N "
DQR5| &0 =MEM B 57> 61 P4
D6 =@ =MEM B 58> o1 =
DR7[ = =MEM B 59> 61 I3
DQes| Bt =MEM B > 61 =
DQeol BLo =MEM B 61> 61 w
[ploclo] I =MEM B 62> 61
DQB1| B8 =MVEM B > 61 68 60 51 40 23 22 21 20 19 17 _PP1V2_S3 F2
DQso_df L =MEM B N4> o1 Z
DOsL_c| &t =MEM B N<5> 61 L2
DQs2_c| Pt =MEM B N<6> 61 v
DQs3_cl Pt MEM B N<6> 7 61 68
baso_ 7| 110 —VEM B < " 68 60 51 40 23 22 21 20 10 17 _PPIV2 S3 -
DQs1_T| &° =MEM B P<5> 61 -
DQE2_T| P20 gy =MEM B DOS P<6> o =P
DQS3_T| 00 MEM B P<6> 7 61 68 G2
H8
HY
i1
J9
310
K8
K11
66 60 51 40 23 22 21 20 19 17 _PP1V2 S3 . A
N8
JLCZGOO + C2601 + C2602 + C2603 + C2604 + C2605 + C2606 )
0. 1UF —— 0. 1UF —/— 1UF —— 1UF ——1UF —L— 1u UF
10% — 0% —— 10% — 1o% — 1% — 1o% 20% R12
—IT &Y o P P 2 2 2 T -
0201 0201 02 402 402 02 0603

68 60 51 40 23 22 21 20 19 17 _PP1V2 S3

&8
N
o

|

[~

!

&8
N
(Y

|

[

!

&8
N
N

|
|
"|__~| |»_

68 60 51 40 23 22 21 20 19 17 _PP1V2_S3
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Intel reccomends 55 Chm for CMD ADDR, 80 Chm for CTRL/CKE, 38 Chm for CLK
60 51 24 PPOV6_SO_DDRVIT
MEM A CAA<9> RP2701 56 4 5
68 61 20 m\
o8 o1 20 [TRy— NEM A CAA<B> RP2701 86 s\ s T T wom i 83247732
o 6120 7 [Ty—MEM A CAA<6> RP2701 56 2 AAN- 5% 1/32W  4X0201 HF 200
o6 61 20 [Ty—NEM A_CAA<7> RP2701 56 1 AAAS 5% 1/32W  4x0201 HF 2 CERMUGR 1
o 61 20 [TNy—MEM A CAA<S> R2700 56 LAAN 5% 1/32W  4X0201 HF
d %
o8 20 7 [TNy—MEM A CLK P<0> R2701 39 1 AAN, SR 2% W
> -
o 20 7 [TRy—MEM A _CLK_N<0> R2702 39 1 2 % 1’:"‘”’ 201 M 1 C2701 1 C2702
5% 1/20W 201 W
o8 20 7 [Ty—MEM A CKE<1> R2703 B2 1 AAN2 o e 0, 47TUF —— 9, 4TUF
o8 20 7 [TNy—MEM A CKE<0> R2704 82 1 ANN 2 N em 1 2 A e
o 61 20 [Ty MEM A CAA<4> R2705 56 1 , % 2w 201 W 201 201
i XY
o 61 20 [TNy—MEM A CAA<3> R2706 56 1 o 5% zow 200 W
00 o1 20 [THy__MVEM A CAA<2> RP2703 56« j\)\n e o0 120w =i &
o6 61 20 [TRy—VEM A CAA<1> RP2703 56 3,\/\/\/ s 5% 132w 4xo201 HF 1 C2703 1 C2704
o8 61 20 (TR MEM A CAA<O> RP2703 56 2 7 5% 1/32W  4X0201 HF 26%47UF f— Qawi‘w':
MEM A_CAB<9> R2725 56 1 p 5% 1/32W  4x0201 HF , 4V , v
nenmm VWA Srons |2 S
o6 61 21 [TNy—NEM A CAB<8> RP2707 56 4 AANS 201
68 6121 7 IE; MEM A CAB<6> RP2707 56 3 AAA- 5% 1/32W  4x0201 HF
o0 o1 21 [Ty MEM A CAB<7> RP2707 562 A AN 5% 1/32W  ax0201 HE
o6 61 21 [TNy—NEM A CAB<5> RP2707 56 1,\/\/\/ g 5% 13w axoz01 HF 1 C2705 1 C2706
o0 21 7 [Fy—MEM A CLK P<1> R2707 39 1 AANZ 5% 1/32W  4X0201 HF géwznnu}: — 26w§7UF
> R2708 39 1 AAN 2 O% MEow 201 W av av
o0 21 7 [TRy—MEM A CLK Nel 2 B s D W
o 21 7 [Ty—MEM A CKE<2> R2709 82 1 o % 20w 201 W 201 201
d T
o0 21 7 [Ty MEM A CKE<3> R2720 82 1 , % 120w 201 W
o 61 21 [Ty MEM A CAB<4> R2721 56 1 AN S% 120w 201 W
o6 61 21 [TRy—MEM A CAB<2> RP2704 56 4,\/\/\, 5 5% 120w 201 W 1 C2707 1 C2708
o6 61 21 [Ty—NEM A_CAB<3> RP2704 56 3 5 5% 1/32W  4x0201 HF 0. 47UF ——0.47UF
S AN 5% 1/ 32W 4X0201 HF 20% 20%
68 61 21 MEM A CAB<1> RP2704 56 2 7 , v , v
o AN o T AN, i N
o 61 21 [TNy—MEM A CAB<O> RP2704 56 1 AAAA 020 201 201
68 2120 7 m; MEM A_CS_L<0> R2722 82 1 22 pgeodlyr JIi
68 21 20 7 [Ty MEM A CS L<1> R2723 82 1 AAN, R 2a R
o0 o1 21 20 7 [Ty MEM A ODT<0> R2724 82 i ANN, B* B A E R 1 C2709
5% 1/20W 201 M 26£7UF
Spare 2 &Vlm X5R 1
RP2703
56
NCX—AAN~—x NC CRI TI CAL
596 PLACE NEAR=RP2701 5 4mm 1 C2720
1732w
axoz0r e 22UF
3V

60 51 24 PPOVE_SO

o D e R 5 AN |* Q2710
o0 61 22 (Ty—MEM B CAA<B> 2712 56 AN G210
o8 61 22 (TN)—NEM B CAA<7> RP2712 562 A AN Eeafegy POy 2006
o8 51 22 7 (TR)—NEM B_CAA<6> RP2712 56t A AN 5% 1732W " 4x0201 HF 2 EemoeR 1
o8 61 22 (TN)—NEM B CAA<5> R2710 56 IAANZ 5% 1/32W  4X0201 HF
o 22 7 [TNy—MEM B QLK P<0> R2711 39 LAANZ s/ T 20w 201 W
o 22 7 (Ty—MEM B_CLK_N<0> R2712 39 1 o % Uzow 200 W 12711 102712
o0 22 7 [Ty MEM B CKE<1> R2713 82 IAANZ 5% /20w 201 W 2.5;}7”: f— 2.55}7”':
o0 22 7 [Ty MEM B _CKE<0> R2714 82 IAANZ S% 1720w 201 W 2 e em 1 R VA
o o1 22 [y MEM B CAA<4> R2715 56 1 AN Lo VoW 0 501 so1
o8 61 22 [T MEM B CAA<2> R2716 56 LAANZ 5% 1/20W 201 M
o5 61 22 [TN)—MEM B _CAA<3> RP2713 56 AN s/ T/ 20w 201 W
o8 61 22 (TR MEM B CAA<1> RP2713 56 3,\/\/\/ o sq/n 732w 4x0201 FF 1 2713 1 2714
o8 51 22 [TN)—MEM B _CAA<O> RP2713 562 A AN S% 132w ax0201 IF 9, 47UF L g arr
o8 51 23 [TRN)—MEM B_CAB<0> R2735 56 LAANA 5% 1/32W  ax0201 HF . W S
o8 51 23 [TN)—MEM B _CAB<8> RP2717 56 EAANS 5% 1/20W 201 M 501 "
o8 61 23 [Ty MEM B CAB<7> RP2717 56 AAA 5% 1/32W  4X0201 HF
o8 61 23 7 [TR) MVEM B_CAB<6> RP2717 56 ZW\/ 7 5:/“ 1732W 4x0201 HF
o o1 2 [y NEM B CAB<5> RP2717 56 i N o0 7o oo _IiC2715 . 2716
o8 23 7 (TR MEM B CLK N<1> R2717 39 LAANA 5% 1/32W  4x0201 HF 2.-];:7UF L 2.5.,,‘}7”:
o 23 7 (TNy—MEM B OLK P<1> R2718 39 1 AAA 2 O% 2ow 201 W R VA, 2 W
o8 23 7 (TR)—NMEM B _CKE<2> R2719 82 LAANA 5% 1/20W 201 W R &
o 23 7 (T)—MNEM B_CKE<3> R2730 82 LAAAZ 5% 1/20W 201 W
&8 61 23 (TR MEM B CAB<4> R2731 56 “\/\/\/2 5% 1/20W 201 MF
o8 51 23 [TN)—MEM B _CAB<2> RP2714 56 AAAS 5’ 1’,2°W 201 W WCZ?lB
68 61 23 [TR) MEM B_CAB<3> RP2714 56 3 AAN, 6 50’“ 1, 32W  4X0201 HF zauf,,”UF f— gé‘;’nu}:
os o1 23 [Ty MEM B CAB<1> RP2714 56 & a1 o0 Tenv  womi v AN P A
o8 51 23 [TN)—MEM B _CAB<0> RP2714 56 AAA 5% 1/32W  4x0201 HF 501 SER
o8 23 22 7 (T)—NMEM B_CS_L<0> R2732 82 1 AAN 5% 1/32W  4X0201 HF
o0 23 22 7 (TN)—MEM B CS L<1> R2733 82 IAANZ 5:’“ IZOW 201" MR
o8 6123 22 7 (TN)—NEM B _CDT<0> R2734 82 1 AAN2 Z; Lzzx iZi NN: 1 2719
0. 47UF
20%
av
Spare 2 CERM SR 1
RP2713
I\K:x—”\/s\e/\,s—x NC CRITI CAL
5% PLACE NeAR=RP2714 8 4rmt C2740
axoz0r e 22UF

20%
6 3V
2 X5R CERM 1
603

ISYNC MASTER=J43 M.B

SYNC DATE:O&/ 21/ 2012
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Page Not es

Pover aliases required by this page
=PPVI N SW TBTBST (8 13V Boost |nput)

=PP15V TBT REG (15V Boost Qut put)

Signal aliases required by this page

((NONE)

60 54 48 47 40 39

BOM opti ons provided by this page
(NONE)

QB005
DWN32D2LFB4
DFNLOOGHA 3
SYM VER 2

28 25

PPBUS G3H

8-13V | nput
Changes required
for 2s.

TBTBST PWREN L

R3080°*
470K

5%
1/ 20W

201,

R3081*
150K

5%
1/ 20W

201,

SI 8409DB
Vds(nmax): -30V
omTion  Vos(man): /-12v TBT 15V Boost Regul at or
Vgs(th): -1.4Vv ORI TI CAL
080 Rds(on): 46nChm @ 4.5V Vgs L CRI Tl CAL
Sl 8409DB : 3095 D309
BGA ld(max): 3.7A @70C 6. 8UH- 4. OA D30 33 PP15V TET
© g0 PPVIN S4SW TBTBST FET . . LYY L2 TBTBST BOOST A N[« Vi _
l—”—l M N LINE WDTH=0 5 mm M N LINE WDTH-0 5 mm out = 15.1V
< o~ M N NECK W DTH-0 25 nm PIVBOGZD S M N NECK WY OTH=0 25 nm DFLS230L
121 Voltage not speci i ed here B R3989 Max Current = 1.0A
add property on another page
TBTBST SNS1 1 2
1 C3080 MN LINE W DTH=0 2 mm Freq = 300KHz
‘— 0. 1UF M N NECK W DTH=0 2 nm 1/52°gw
10% . 2
2 Sen R3091* 0201
02 200K 5 =|olglqlg TBTBST SNS2 XWB095
TRTBST N DV L 1 L MN LINE WDTH-0 2 mm EX
ST PWRE 20w N N—aw— MN NECGK WDTH=0 2 mm TBTBST VSNS 2 54t PLACE NEAREC3095 1 2 mm
2 M RECK W BTHED 5
<
RI> retEST EN VLD 2 lev oo RTTOA SNS1| 6 R3090°
u3090 9. 9K
LT3957 NS 116w 1 C3095
TBTBST | NTVCC 28 ||
TN LN W DTt E0 2 o ngvee g e — 10UF
M N NECK W DTH=0 2 mm , B
1 BST_VS SR ceRv
. TBTBST VC 30 |ve ABILSL VNS RC 060
MV R WBTES 3 :
M N NE m i ) 1
c3081 ¢ 3092 ¢ | c3087 R3093" R . 3 NC : 3088 R3095 e
2. 2UF —— 2. 2UF —— 47PF 10K RT —— 22PF 133K 20%
o o S8 1% = o 16w XoR CERM 2
XoR CERM 2 XoR CERM 2 2 R0 oG cerm 120w 2 Zru W LE 060
0. 02 0501 TBTBST 32 5402 P
2, ST ss ss <Ra>|
TBTBST VC RC FB; 31 TBTBST FBX
2 Jgyng S shorted to MN RECK WOTHE0 5 mm
GN\D i nsi de package
'R3092 1 C3082 R3094* 1 C3094 NO STUFF R3096" + C3084 + C309A + C3099
o XW necessary . 10UF -
73. 2K 41. 2K J v g SaD D C3089 15. 8K — 1ot — 1ot gy
Wow e T e S e —— 100PF il j . . F &
v Ve 2 NS Jal<lal <~ B W LF . 60" Ba0e ™
, 201 201, <|gl 35 B 2 v 105 ,
05
<R2> . D TBIBST san <Ro 3085 3098 *
WLO(falling) = 1.22 * (RL + R2) /| R2 M N NEGK W DTH-0 25 mm 1008 —— 1oUr ——
WLQ(rising) = WLQ(falling) + (2uA * RIL) vorTaGEse XoR CoRM 2 XoR CERM 2
WLO = 4.55V (falling), 4.95 (rising) Vout = 1.6V * (1 + Ra / Rb) 0603 08
E%%O 8
»2' LO6VK- 7
e 'R3088
L Vi 330K
N :/‘ZEDW
S T G2 mx vgs 10v 5201
TBTBST SHDN DI V.
1
R3087 3|p, 88
SOT563
:‘j“ VER 3
%
i nEEEE
= SMC _DELAYED PWRGD (TR 17 26 35 36
BATLOWE | sol ation
000 PPave s 25 26 29 34 36 37 56 60 62
DWMN32D2LFB4 _IO—‘
SYM VER 3
* Pull up on RR page

PM BATLOW L

35 13 [T

2

TBT BATLOWL

a[R T
Ly

—— TBT BATLOWL
T WAKE BASE TRUE

25 27

oo 25 27

28 60 62

ISYNC MASTEI LL _J43

SYNC DATE=12/17/ 201,

TBT Power

Suppor t

Cﬁ} Appl e I nc.
®

D =ra A

2
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7

3. 3V/ HV Power

V3P3 nust be S4 to support

wake from Thunderbol t devi ces

MUX

PP3V3 S5 60 28
BN ominal M e
1V3P3  1100mA  1030mA  1200mA
R TICAL
IHVSO  890mA  830mA  930mA (assumes 15V 12W i ni mum C3220 *
287 1 .
C?cnsw hd IHVS3  B90MA  830mA  930mA (assumes 3S 9 12 6V 7 5 11 7W R e — SIGNAL NCDEL TBT MUX
iov
S o= i 2 VDD
v T PP3V3 S4 TBTAPWR 28 60 @0 va D TRE o201 ORITI CAL
19 V3P30UT| 18 M RECK WDTH 0 20 WM (Both C's) 3220
20| )vaps Ve TaGe 8 oV C3277 e Iyl
62 60 27 _PP15V TBT 12 PP3V3RHV_S4 TBTAPWR 69 25 @ TBT A D2R N<1> I I I 20% N 201
1 OJT( MN LINE WDTH 0 38 MM 0 47UF CERM X5R 1 69 TBT A D2R C N<1> 7 {TB- TB_El 15 TBT A OO SEL 'rmzs
15 75V Max 5 [2a | MN NEGK WOTH 0 20 M 69 25 (OOT}—BT A D2R P<l> 13276 K o TBT A D2R C P<1> s |TB+ AUXI O EN_2__TBIoe Ao en o
? VaLTAGE 18V am s
b c3285 * 1 3286 1 c3211 0 47Uk Il ey ™ DP_PD® BT A DP PweDN
e R 1 ames
Cc3215 * ' C3210 CRI TI CAL o —— B 8 1 Il - ~
1 0w —— —m 1058 "= ofilR 3230 1] 69 DP TBTPA AUXCH N : |AUX-
4 T — 0 1 u3210 0% 205 1 60 25y 0P TBTPA AUXCH C N T | o __1ov
o0 Soos A L v L v 01k 69 DP TBTPA AUXCH P 2 |AUX+ (e AUXI O-| 23 18T A D2RI AUXDDC N 28 69
v, , BV CD3211A1RGP XSR CERM CERM XGR X5R o0 25Ty DP TBTPA AUXCH C P ha01
XSR CERN fra N 0201 0402 402 1_C3231 i (170 AUXI OH_22___TBT A D2R1_AUXDDC P 28 69
o 1oV
16 |ENHVU FAULTZ| 4 01 R 18 13 Py 0P TBISNK DOC DATA + |obc_DAT TBT RX 1
0201 .
18 13 DP _TBTSNKO DDC CLK s |pbCc LK
57 56 15 [TR)——S4 PUR EN 5 |EN | SET_V3P3 8 TBTAPWRSW | SET_V3P3 o> —
> _
27 25 [T TBT A HV EN 11 IHV_EN | SET_S0Q_10 TBTAPWRSW | SET_SO 25 (OOM} TBT A CONFI Gl BUF 15_|CA_DETOUT CA_DET|8 TBT A CONFIGL RC 28
7 PM SLP S3 BUF L 17 | SET_S3 ¢ TEBTAPWRSW | SET_S3 3232 e
57 55 [T SO = 69 25 [Ty—DP TETPA M. C P<1> T | [onoav 1 69 DP TBTPA M P<i> 1 |pp+
TBTHV P15V TBTHV P15V 0 22UF X5R 0201
G\D THRM 60 25 [TRy—DP TBTPA M. C Nel> 9 DP TBTPA M. N<i> 1 |pp-
i 3 i 1_C3233 N I DPMLOH 1> 0P A LSX M P<1> 28 69
1oV see R3210 R3211 R3212 |
el el e J 22 6K 22 6K 36 5K 0 22UF XsR 0201 DPMLO- [ 20 DP A LSX M. N<1> 28 69
bel ow 1% 1% 1% 25 [Ty TBT A LSTX ¥ LSTX ey
1/ 20w 1/ 20w 1 20w 7 N TBT LSX A R2P/P2R (P/N)
W W W 25 (OOT}—IBL A LSRX 3 ILSRX (1eo)
TBTAPWRSW | SET R <RV3P3> 12 17
2 DP_TBTPA HPD HPDOUT HPI TBT_A HPD 28
TBTAPVRSW I SET SO R s <O}
TBTHV P15V TBTHV P15V D _THVPAD
N N Single fault protection o1 - "
R3213 R3214 B
requires two R's per HV
22 6K 22 6K
1% 1% 1 SET Sx with CD3210
120w 1/ 20w
M M Single R on | SET V3P3 OK
<RHVS3> <RHVSO> ILIM = 40000 / RISET
For 12V systens:
11850145 2 RES ML FILM 1/20W 17 8K 1 0201 SMD LF R3210 R3213 TBTHV P12V
11850145 2 RES ML FILM 1/20W 17 8K 1 0201 SMD LF R3211 R3214 TBTHV P12V - o
171 CAL
Thunder bol t Connect or
Noni nal Mn Max L3200
FERR 1. A
I HVSO/ S3  1120mA  1090mA  1170mA ( 12W mi ni mum) ERR 120 CHM 3,
1 2 PP3V3RHV_S4 TBTAPVR F
o503 TN LIKE WOTH 0 38 Mr
: M NEGK WOTH 0 20 W4
N VOLTAGE 15V TBTACONN 1 C
200 R3201 e e 6 % J—
0 01UF — 12 VaThGE 18 o
sov TBTACONN 20 RC AN\ (0 18 oy C3205 *
2 TN LI E WOTH 0 38 T
xR ce M N NECK WDTH 0 20 MV 5% 0 01UF
A VoA 10V 20w 10%
c3201 " wor G 2 @0 vao
0 01Uk e
G\D Va D TRUE (Both C's)
(Both C's) v 3270 e
TBT Dir DP Dir DP Dir TBT Dir | [z0%  6av L _TBT A RD C P<0> TR 25 &0
3274 1] 2 - - 6o TBT A RED P<0> 0 2208 en oo <1
69 25 TBT A D2R P<0> - 1 69 TBT A D2R C P<0> - - - b TBT A R2D C N<O> 25 69
on 0arue 12 oy - - J3200 - - 69 TBT A ROD NeO> c3271 L] f T 25 ©
o0 25 (OOT}_TT A D2R o= csore L 60 TBT A DR C N<O> - - NDP-J11 - - d
1 J - . - RT- TBT TX 0 0201
| | 20% av 201 @D vl D TRUE @D v D TRUE F TH
0 47UF CERM X5R 1 N N TBT RX 0O TBTACONN 7 C
VN LNE WO 0 35 T @0 vab e
R3294 R3295 CRI TI CAL M N REGK WDTH 0 20 1A @0 v b TRE
1K 1K VaLTAGE 18 OV
55 s 514- 0818 (0 18 9v) 3206 *
120w 220w
- 2 1O HOT_PLUG DETECT  aND O~ o our
2 2 2ov
2
NO XNET CONECTI ON TRE NO XNET COMECTI ON TRE | 5 QOO &L M._LANEOP O SR CeRM
O CONFI G2 M.__LANEON O
13 - 7
3278 e O G\ND GNDO:
69 25 [TT)—D TBTPA M. C P<3» o 220 | [ow sav 1 69 DP_TBTPA M__P<3> - a 10 OM._LANE3P M._LANELP O 9 - - DP A LSX M. P<1> 28 69
DP_TBTPA Ne3> 69 DP_TBTPA M. N<3> 12 11 DP A LSX Nel>
69 25 [T M_C N<3: | 3279 L | M. N<3: P - = OM_LANE3N  M._LANEINO 5 G . SX M. 28 69
% 5
0 22UF I X5R 0201 TBT Unused | 16 O G\ND GDO 15 TBT LSX R2P/P2R (P/N)
O AUX_CHP M._LANE2P O
f 18 - 17
R3279 % O AUX_CHN M._LANE2N O )
470K O DP. RETURN O
550 _PWR
11200 @0 vab RE
W
01 \ SHELD PINS )/ (Both C's)
3272 2]
d @ W v ol 20% 6 3V 1L_TBT A RRD C P<1> 25 69
EETEEEE T | o am
& &= 6o TBT A R2D P<i1> TBT A RZD C Ne1> 25 60
- o= c3273 e f <™
. . 69 _TBT A R2D N<l1> I I 20% 6 3V
- - el X5R. 0201
TBT TX 1
69 28 _TBT A D2RL_AUXDDC P. - @D VO D TRUE
60 28 _TBT A D2RL_AUXDDC N - 'R3273
470K
TBT RX 1 55
220w
25 _TBT A HPD .
28 _TBT A CONFIGL RC DP Source nust pul |
1 C3202 4
HPD it th
25 (OO} TBT A COWIG RC . 0 01UF down tnput w
1% greater than or equal 470k R's for ESD protection
2
f f ) ferti to 100K (DPV1 1a) on AC coupl ed signal s
R3252 R3251 3294 * 1 3205 R3241
wm m . 100K
o = 330PF —— —— 330pF o = Sink D range
1 20w 1/ 20w 1o : 1/ 20w
W I3 x7R M 2 2 Sam cerm I3 Hgh 20 50V
201 5 2 201 0201 0201 2 201 Low o 0 8v
Istc VASTER=T29 RR
Thunder bolt Connector A

PP3V3 S4 TBTAPVR

Cj} Appl e I nc.
®
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3.3V WLAN Swi tch

Par t TPS22924C
Type Load Switch
R(on) 18.5 nChm Typ
@2.5v 25.8 nthm Max
Sense resistor on U3550
sensor page TPSgSZPQZ“ —PP3V3 S5 11351817 18 20 29 40 52
. PP3V3 W AN = 35 36 37 39 62 39 PP3V3 _WAN R AL 2
Mh R TR T LaDar  viN[e
1 C3521 WO =33 ORI TI CAL
oot UF Mex Qurrent = 2A (850) = SMC WL PVR ENprry 20 25 o7
2 Ceim xsr G\D 1
51450335 6501 s} 1 C3550
CRI Tl CAL BYPASS=J3501 5nm —— 1. OUF
J3501 = 2%,
SSD- K99 7 xR
il Al RPORT oot
o+t -
olz W FI _EVENT L fOOTy 35 95 62 =
3
o o762 POE AP R2D N C3531 i PCIE AP R2D C N Van K
ot - 0100 | B 1 <
. .- . XOR ceRM 0201
o o= Lsz c2 PCIE AP R2D P C3530 1] ]2 PCIE AP RRD C P Y 14 67
ols 0.10F | i 2ot s
o - : oR o= PCl E_CLK100M AP_N ] 12 62 67
° z - PCI E_CLK100M AP_P T 22 02 07
O
ol - PCIE AP D2R P [OOTy 14 62 o7
ol - PCLE AP D2R N OO 14 62 67
12
O
—] Supervi sor & CLKREQ# |sol ati on
13 -
o - Delay = 130 nms +/ - 20%
O o=
ol ey PP3V3 S5 8,11 13 15 16 17 18 28 20 40 52
16 v 55 56 57 58 60 62 72
o Py
ol b PP3V3 S4 25 26 27 20 34 36 37 56 60 62
- G APCLKRQ | SOL 1 3540
O 1 1
R3553 R3554 Vo5 ——0.1UF
19 1 C3532 100K 232K 0%,
ol o83 v s S Piow U3540 o
o = %t s e SLGAAPO41V
21 , 63V 2 2 TOFN
O CERM X5R CRI Tl CAL
201 P3V3W.AN_VMON 2 |SENSE
L BYPASS=J3501 1 Smm VRER
R3558
0 «
o2 AP RESET CONN L uvs\./n/\,z AP _RESET OONN R L 4RESET* VR 2 AP_RESET L am s
120w
0201 EN 6 SMC W FI_PWR EN (T 20 35 37
s2| AP CLKREQ Q L 71N Lj_> (=] 2 AP CLKREQ R L
. TAXFS/I aD ]APQKRQ | sOL
R3555 R3556
100K 0
. 19 5%
1/ 20w 1/ 20W
PCl e Wake Muxi ng kR BIOR ), b
58 57 56 £
1311 8° PP3V3 S5 R3%57
B8 SEL | ouTPUT = 2 ANV AP_CLKREQ L oo
59
L PCl E_WAKE_L (BO) 1/ 20w
t C3560 * e = b
Re561 VCCS H AP sol x_waKe L (B1) o201
5% 6
1/ 20w CERM X8R 2 CRITI CAL
, o1 0201 uU3560 6 AP SOI X WAKE SEL am s W
= NC7SB3157P6XG R3559
SC70 2 0 1
VER- 3 Bol 3 _PCIE WAKE L fOOTy 13 31 62 5%
AP_PCl E WAKE L 4_|A B1| 1 AP_SOI X_WAKE L oo 15 1/ 20W
® M
G\ 0201
2
l NOSTUFF
L R3560 BLUETOOTH
0
: : o 30 g g5 gg g5 —CESV3 S
59 4
1/ 20w
M
0201
1
o ?Pujgo SMC PME S4 WAKE L [Ty 34 35 37
DD —T— 10%
T % NO XNET CONNECTI ON=TRUE
oo sy " @510 | D)
DWN32D2LFB4
DFN  pp 2| & UsB BT P LT 14 66 DENLOOGHA 3
CRITI CAL SYM VER 2
s 62 USB BT CONN P 10 | pp DM 2| 7 USB BT N Ve:m R0
SYNC _VASTER=J43 M.B SYNC _DATE=10/ 02/ 2012
o6 62 USB BT CONN N o | pm DP_1 2 NC 1[G sk .
om 1| BT_VAKE Wrel ess Connector
1. = Py anem s
Fp ! 'R3512 Appl e Inc CH_NUM
4 PM SLP S4 L ) 25 10 34 35 57 15K '
SI GNAL_ MODEL=BT_MJX G\ND — 1% ®
1/ 20w
B SEL_|ouTRaT L% NOTI CE OF PROPRI ETARY PROPERTY:
L BT_WAKE (1) THE_| NFORMATI ON_CONTAI NED HEREIN | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
H USB_BT (2) £ THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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OOB | sol ati on
62 60 30 30 _PP3V3 SOSW SSD
BYPASS=L8710 5 mm
1 C3718
0. 1UF
oV
PLACE NEAR=3S700 1 3rm ¢ dghcm
CRI TI CAL CRI TI CAL 1
L3700 74LvC1G08 ¢ -
FERR- 26- CHV 6A soreo1 ) SMC O0BL R2D L N
62 60 39 30 _PP3V3 SOSW SSD o (YT Y VL2 62 PP3V3 _SOSW SSD FLT +( w710 <
M N LINE WDTH=0 6nm 08 1
0603 M N NECK W DTH=0 15mm 72 63 62 90 59 pp3y3 SO -
1 C3701 C3702  VOTEE Y EER R RS R RN )
o ¥ ot F NOSTUFE, NOSTUFE,
S iy 51450449 R3710 R3700 R
050, 100K 100K =
CRI Tl CAL 5% 1%
PLACE NEAR=L3700 1 1nm PLACE NEAR=L3700 1 1nm J37OO 1/ 20w 1/ 20w
59 57 5443 42 41 a0
= 380 Gss EEEEE EE ]
GN\ND VO D F RT sm GN\D VO D
PN BYPASS=LB711 5 mm
C3719 ¢
2]y ol | SVC OOBL RPD CONN L o 1T ——
3 0 O St 62 SMC OOB1 D2R CONN L %gv
1o xom gz 2
e 0201
5 o O 50 SSD PCIE SEL L 0T 20 62 CRI TI CAL
6 o o 49 TP SSD DEVSLP = s 74LVClcos
62 15 [TRy—SSD SR EN L 15 ot SMC_PWRFAI L_WARN L T 55 52 2 Soreot
62 SSD RESET CONN L tlo o SSD PWR EN TR 15 0 56 57 62 w711 W SMC OOB1 D2R L fooTy %5
1 D_BOOT R37019 1 \aa 2 SSD BOOT R o5 i o8
os 12 [ry—PCLE_SSD R2D C N<3> C3710 i ||2 owvoorre WE_0201 5% 1/ 20w NOSTUFF 0l ol SVC PURERLL T L Stanal no connect on @1 A s
0.1UF | [30% 38V DERGERMT0201 1] ) po E SSD R2D N<3> ree 11| 5 (14 tme | POE SSD D2R N<3> o 12 2 s R3170%§
o5 12 (TNy—PCLE_SSD RD G P<3> C3711 1|2 T s 62 PO E SSD R2D P<3> e 1215 ol * tme | PCIE SSD D2R P<3> D 12 52 65 1% NC
0. 1UF | [ 10% 16V X5R CERM 0201 13 N5 43 1/ 20W =
o5 12 (Ty—PCLE_SSD R2D C N2> C3712 1 || 2 _ewvao-trRE os 02 POLE SSD R2D N<2> e 14| 5 5142 me | PCOIE SSD D2R N2> oo 2 52 65 201,
0.1UF | [30% 38VIOERGERMTT0201 o, po E SSD R2D P<2> e 5|5 ol4 me| POE SSD D2R P<2> oD 2 52 65 L
os 12 [T)—PCLE_SSD R2D C P<2> C3713 i || 2 owvaoTre wly ol =
0. 1UF | 10% 16V~ X5R CERM 0201
PCIE SSD R2D C N<i1> C3714 1 || 2 awvaoTrRe 17 39
65 12 [T 0 ©
0.1UF | [30% 16V DERGERM 0201 ] o o, pl E SSD R2D N<1> e 18| 5 S 198 tme | POE SSD D2R Ne1> oo 12 52 5
o5 12 (ry—PCL E_SSD ReD C P<1> C3715 1|2 _aovaoTre 6s 62 PCILE SSD R2D P<1> e 20| 5 5137 e | PCIE SSD D2R P<l> [OOTS 12 62 55 e
0. 1UF | | 10% 16V~ X5R CERM 0201 20 5 o 36
o5 12 [Ty—PCL E SSD ReD C N<0> C3716 1 | |.2_ew vap-treE 65 62 POLE SSD R2D N<O> rre 21| 5 5| tre | POIE SSD DPR N<O> oo 12 62 65
0.1UF | [30% 6V DERGERM 0201 po E SSD R2D P<0> e 22 | § 513 me | POE SSD D2R P<0> oo 22 52 65
o 12 PCIE_SSD R2D C P<0> C3717 i || 2 apvaotre ] 23 a3 202
m To% Tov R GERM 030 0 0O R370
0.1y | [10% 18V >R ca 020 62 SSD_CLKREQ CONN L 24
pos O — 2 62 30 _SSD PCIE SEL L 1,\/\/\/2
O O 9
w5 ole PCI E_CLK100M SSD N TRy 22 o2 o 1%1§W J_
Per Intel PDG use PCle style decoupling, when nuxing PCle & SATA 215 o 30 PCl E_CLK100M SSD P LT 12 62 65 0201 =
28 29
O O
54 59 . . -
o5 0 O+ 00 PCle polarity inversion and | ane reversal
) ) O O+ are onl ermitted on the device side
Supervi sor & CLKREQ | sol ati on s0 o1 on'y p ¢ st de,
p Q 57 0 O o2 provi ded the device PHY supports it.
Del ay = ~55n8 58 0 O
0 C 63
PP3Vv42 H
_PP3V3 SOSWSSD 30 30 0 a2 Sva2 G3 1833 3 gy 9 4 4 a7 a0
. . CRITI CAL 1 C3740 B
R3740 R3741 s 01
100K 232K T 0%, i ck r
0% T U3740 ¢ b GQunsti ck3 Connecto
201 Yo1 SLGAAPO16V
2 2 TDFN
SSD RESET L Yan) BN
6 SSD _PWR _EN (TR 15 30 56 57 62
8 SSD CLKREQ L o =2
'R3742
100K
10
1/ 20w
, 201
= ISYNC MASTER=J43 M.B SYNC DATE:O%/ 20/ 2013
SSD Connect or
vy ez
CH_NUM>
d} Appl e Inc. LN
®
NOTI CE OF PROPRI ETARY PROPERTY:
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— PP1V8 CAM s, 32
L3902 NOSTUFF NOSTUFF
1. 1. 6A- 55MOHM NOSTUFF
O . oA 58 'R3930 'R3932 'R3934
70 32 31 PP1V35 CAM BYPASS=US900 K13 2 S4Mv ] 2__P1V35 CAM SRVLXD PHASE 2 100K 100K 100K
M N NEGK W BTH-O S 1008 50w 50w 50w
VOLTAGE=T 35V 13906 1 C3921 1 C3922 1 C3923 1 C3924 1 C3912 1 C3913 PLACE NEAR-UB900 K13 4MM
1. OUF 0. 1UF 1. OUF 0. 1UF —— 2. 70F 4. 7UF 2201 2201 2201
Sy T e e e e b
YN 2 2 2 2 2 2 CAM RAVCEG2 a
POLV3S DER QLK —— 2 0301 1 G501 % 0501 1 G501 % pres prey 52 5 PP1VE CAM CAM RAMCEGL "
M N NECK W DTH=0 2MV 0402
N . . CAM RAVCEGD
U3900 VOLTAGE=1 35V 3900 J__ ‘R3920  |'Re921 a
BCML5700 0tk - a G\D_CAM PVSSD 100K 100K . . .
) , B3V § 5% ow 5% ow R3931 R3933 R3935
SYM3 CF 3 ooy eR 330K 330K 330K
N7 L3903 2 201 2201 5% 5% 5%
N8 CRI TI CAL Al 1/ 20W 1/ 20W 1/ 20W
M PI _AGND L 220- OHM 1. 4A 2C CAM SVBDBG L %01 201 201
= N o = 1 DB K a 2 2 2
= LYY Y L2 1V2 CAM XTALPCI EVDD
OM T_TABLE voor o L2 PPOV675 CAM VREEs o 10 . PP1V2 CA PCl 17 31 1 2C CAM SMBDBG DAT a1 L3901
DR N LI NE W OTH= -
cio Ka M N KECK WDTH-0 2\ C3931 1. OUR 1. BA- SSMIHM
o |)PCI E_G\ND N VOLTAGE=0 675V 1 C3927 10UF 21 PPLV2_CAM LYY Y L P1V2 CAM SRVLXC PHASE a
0. 1UF 3V 100
a4 DOR VDDl O KL S 8% Gl t C3970 1 C3971 1 C3972 1 C3973 1 C3974 1 C3975 t C3914 t C3915 PLACE_NEAR=U3900. ML3: 4MM
- > CERM X5R 0. 1UF 1000PF 0. 1UF 1000PF 0. 1UF 0. 1UF 4. 7UF 4. 7UF
M2 )PMJ?AVSS 0201 L3904 10% 0% 10% 10% 10% 10% 20% 20%
6 3V \V 6 3V v 6 3V 6 3V 6 3V 6 3V
DDR VREFL™ 220- OHM 1. 4A 2 CERM X5R 2 X7R CERM 2 CeRM X5R 2 7R cERM 2 CeRM X5R 2 CeRM X5R 2 sk 2 %R
. L 0201 0201 0201 0201 0201 0201 02 02
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TPAD_| NTWAKE: SHARED EO—2- O
- NTWAKE: SHA 71 62 42 38 35 34, SMBUS SMC 3 SCL vl
R40843 62 36 34 SMC LSOC RST L 71
37 35 29 @_SNC PME S4 WAKE L 1/\/\/\,2 (TPAD SPI | S4 WAKE L CONN) (=PP3Vv42 G3H | PD) 19 o
20
To SMC 70w 62 36 35 34 (OOT}—SMC ONOFF L o
PLACE NEAR R4841 1 1 5MV MF
0201
TPAD_| NTWAKE: SHARED
TPAD_I NTWAKE: SHARED R4844*
0
800
63 62 60 56 39 38 34 10 18 15 _PP3V3_S3 o %‘/NSZEQLFth 11200
[U] DEN1006H4 3 M
SYM VER 3 0201,
PLAGE EAR 34800 8 1 S
15 (OOT—IPAD SPIINT L o T®To .
S F
To PCH
PLAGE NEAR Rasa2 2 S
TPAD_| NTWAKE: SPLI T =
R4842
0
1 >
5%
120w
M
0201
PLACE NEAR FaB43 2 1 5MA
62 60 56 37 36 34 29 27 26 25 _PP3V3 S4
Cc4841 ¢
0. 1UF
BYPASS=UI810 3 $19%
CERM X5R 2
0201
CRI Tl CAL
= o 7ALVC2G08GT
57 35 34 29 18 13 [T PM SLP $4 L A Soress
u4810 W (TPAD USB | F EN CONN)
5 T o TPAD USB | F_EN 2 08
From PCH NOSTUFF 4
‘R4810
100K
% L
1/ 20W =
M
2 201
CKPLUS WAI VE=UNCONNECTED PI NS
3 8 74LVC2QR08GT
5735 34 29 18 13 [TR. PM SLP S4 L Sra SOT833,
wag10 W (TPAD SPI_| F EN CONN)
5 T TPAD SPI I F_EN 6 08
From PCH 4
CKPLUS WAl VE=UNCONNECTED PI NS
63 62 60 56 39 35 34 19 18 15
01860 ‘R4860
100K
72 63 62 €0 -
sysnyxiiELERR S0 o DAE2DeLFes Soow
SYM VER 3 M
k-3 J_ , %1
SMBUS SMC 3 SDA 34 35 38 42 62 71
TPAD SPI CS L o] T8]a TPAD SPI_CS CONN L
SMBUS SMC 3 SCL 24 35 30 42 02 71 = < g
SMC ONOFF L 34 35 36 62 ISYNC MASTER=J43 _M.B
SMC LID 34 35 36 46 62
SMC_LSOC RST L 54 36 62 | PD Connect or
NOSTUFF
1.C4833 1 C4834 1 C4835 1 C4836
100PF Appl e Inc.
5%
25V ®
2 NPO CERM
0201 NOTI CE OF PROPRI ETARY PROPERTY:

BYPASS 14800 5 1 Smm

BYPASS 14800 4 1 5MA

BYPASS 14800 1 1 5MA
BYPASS 14800 3 8 5MA
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D
Us000
LMAFSXAHSBB
o7 62 1gEry—LPC AD<O> 0000 gy P13/ PCOADO (1 592) AINOOL E2 g SMC HS COMPUTING I SENSE  mor a0
T e S A D ——-—_ Y e oo AINOLLEL g SMC PBUS VSENSE ermysr 4o
67 62 m@LF’CA%—“;‘U LPCOAD2 OM T_TABLE AINO2L F2___ g SMCBMONISENSE ermqsrae
67 62 14, LPC AD<3> D11 | PCOAD3 Al NO3|_F1 N_| SENSE 37 39
o 17 [ry—LPC CLK24M SMC - H12 | POOCLK Al No4| B3 SMC_DCI N_VSENSE a7 40
67 62 14 LPC FRAME L - 01241 PCOFRAME* Al NOS|_A3 SMC_BMON DI SCRETE | SENSE a7 a
18 @_SNC LRESET L - C1341 POORESET* Al NO6| B4 SMC_CPU | SENSE 37 40 PP3V42 G3H 1733 33 34 38 90 44 46 47 a8
o2 1sq@ryLPCSERIRQ (O gy MZ|LPCOSERIRQ Al NO7[ A4 @=—SMC OTHER HI | SENSE T 27 39 _—
62 13 GOOT}—PM CLKRUN L (o) - GLI{LPCOCLKRUN* Al Nog| 85 @=—SMVC PANEL | SENSE am e 30-"054940117A
62 13 [TR)- LPC PWRDWN L - F13d| PCOPD* Al NO9|_AS - SMC 1V2S3 | SENSE LT 27 39 .
13 ¢ooTp—SMC RUNTIME SCI L - F17LPCOSCI * AINLOL B g SMC LCOBKLT ISENSE ermysrao . 1 2 ';PS\L/?NES‘?W Uﬂ\g ;/5[33/*
15 (OOT}—SMC WAKE SOl _L - B12 |PK5 AINLLL A6 g SMC P3V3SS ISENSE ~  mor 40 0402 MN NEGR WOTH-0. i .
A N2l e @=S)C VEAN | SENSE ame 1 05002 'R5002 —L 553121
7150 agPrySMBUS SMC 0 SO SCL (D) gy FI0(1200SCL AINL3L 2 gy SMC SSDISENSE ~  ermysrae . Ty im Us000 T 6%
71 58 38 DA o13 || 2COSDA Al N14| 81 P! | SENSE a7 3 T, &% 1120w L MEFSXAHSBB 2 35k cen
76762424198 32 1agEry SMBUS SMC 1 SO SCL 000 (0 ey MlI2CISCL AINLS|[ B2 g SVMC CAVERA ISENSE o7 oo o , 201 A
71 67 62 42 41 38 32 14, SMBUS SMC 1 SO SDA N2 || 2C1SDA Al N16|_& - NC_SMC_ADC16 Yoy B (2 OF 2)
71 63 59 38 @y SMBUS SMC 2 S3 SCL (o) >~ N8 || 2C2SCL Al NL7| G @=—S\C P1V0550 VSENSE am 7 © a0 44 3 Ty SMCRESET L g SO4RST* SWCLK/ TCK| S0 SMC TCK. 36 a4 62
76350 soggry SMBUS SMC 2 S3 SDA (O g ]I 2C2SDA AINIB| ML g SMC CPUDDRISENSE ermsrao = . = SvoI O TMB[ ALY SMC TV 36 4 62
71 62 42 35 3:BySMBUS SMC 3 SO (o =%l 2C35CL AINLO[ 2 g SMC PIVOSSO ISENSE  amyar 62 30 0@y WFI EVENT L (5 quuugy P11 |PK4/RTOCLK  SWO'TDQ 2L SMC TDO 30 52
71024238 gy SMBUS SMC 3 SDA 00 0 (D) ey 811 2C3SDA AIN20L B7 g SMC CPUVSENSE s o 1 5007 1 05008 1 05009 SMC WAKE L NL3NAKE* TDi |_BLO SMC TDI 36 62 C
o2@y—NC SVBUS SMC 4 ASF SCL () o= 7|l 204SCL Al N21| AT @=—SVC CPUVR ADIUST | SENSE am e o Lo Lo NC SMC HIB L Mo lH B
2@>—NC SMBUS SMC 4 ASE SDA (D) gy M (I 2C4SDA AIN22L B8 gy SMCCPUIMNISENSE gmora Y T, i T, i NG 225 N
7162 8 a5 3oq@y SMBUS SMC5 GB SCL (O gy M1I205SCL AIN23[ %8 g PP3VE VEAN (T 29 2 97 39 62 T ose =™ 080 = 080 = o7 [Ty SMC OLK32K g MO |X0SCD
7102 45 40 3gPr)—SMBUS SMC 5 G8 SDA (D) gy N[ 2C5SDA NC_SMC_XOSCL N0 [XOSCL
Q0- | K2 P L 636 49 65 Y 25}
12 ¢OOT}—SMC FAN 0 CTL - i1 [PVB/ FANOPWWD Co+_KL ©=SVC VCCI O CPU DI V2 e = - SMC_EXTAL a2 (osco
s SMC_FAN 0 TACH >3 |PWI/ FANDTACHD a-[tz2 g SMC S5 PWRGD VIN gas L SMC XTAL a3 |osc1 VREFA+| 02 PP3V3 S5 AVREE SMC 5
o2 OO} NC SMC FAN 1 CTL - C11 |PK6/ FANOPWML PCS/Cl+{ L1 g SPI DESCRIPTOR OVERRIDEL gy 17 VREFA- [ DL XWE000
o2 (r)—NC_SMC FAN 1 TACH 22 |PK7/ FANOTACHL ~ T3CCPL1/ PJ5/ C2-1 & @=—CPU CATERR L am ¢ 5 K2 [VBAT a1 40 sV
a7 ¢oomp—SME TOPBLK SV L - S 1PN2/ FANOPVWR T3CCPO/ PJ4/ C2+| & @=—CPU THRMIRI P _3V3 am o ;z 354 GND SMC AVSS 2 §o
56 40 37 SMC_SENSOR PWR EN - D10 [PN3/ FANOTACH2 - anoa( PLACE NEAR (5000 AL a0
Q== SSI 0CLK/ PA2| ™ - SMC PM @ EN fooTy 36 52 57 = OM T_TABLE AL
54 @J_NC SYS_KBDLED - L11 |PN4/ FANOPWVB SSI OFSS/ PA3|_ M W PWRGD oo 13 p= _—
62 NC SMC T25 EN L - N2 IPNS/ FANOTACH3 SSI ORX/ PA4| L4 wp—SMC DELAYED PWRGD OO 17 26 27 36 £
37 (OOT}—IB_SMC 5VSW PVR EN - N1 IPNG/ FANOPWWH SSI 0TX/ PAS[_N. wp SMC_PROCHOT o F10 || VDD il
53 50 (T)—SYS_ONEW RE M1 IPN7/ FANOTACHA j; :
o2 ¢oOM—NC_SMC FAN 5 CTL - 24 |PH2/ FANOPWWG ULRX/ BO[_F11___ g SMC DEBUGPRT RX L LT 93 36 66 1o s + C5020 + C5021
57 (COT}—SMC_PCH SUSACK L (o) - 32 |PH3/ FANOTACHS ULTX/ PB1| ELL wp SMC DEBUGPRT TX L foOT 33 36 68 = — ? W?w,: %EWE
TOOCPO/ PB6|_F¢ g NC SMC SYS LED o = . GNDf 55 2 58k cerw 2 Sk
seq@y—CPU PECL_R @=— |PECI ORX TOCCP1/ PB7| %2 g NC SMC GEX THROTTLE L D PRLV2 S5 _SMC VDO = = 0201 0201
3 SMC PECI L <= % |PECI 0TX M N NECK W DTH-0 1MV
«n—= s SSI 1RX/ PFO[_M® @=—SPL_SMC M SO <Y 24 o7 e ¢ || VoRe = P S oo o2 on s
as [TRy—SMC BIL BUTTON L - M3 |PPO/ | RQL16 SSIITX/ PF1L N g SPI SVC MBI ey aaer 2 K1
62 MC DP_HPD L - L12 IpP1/ 1 RQL17 SSI 1CLK/ PF2|_L10 Pl_SMC CLK oo 44 67
37 34 29 SMC PME S4 WAKE L - ¥ IPP2/ 1 RQL18 SSI 1FSS/ PF3| KIC g SPI SMC CS L oo 44 67 L
56 25 [TN)—SMC PME S4 DARK L - 912 1pp3/ | RQL19 PFa| L9 @=—S5 PVRGD am =2 57 B
o Esrc EN - [PPu i 20 prs| o EYETRSY 50 puce nessusoodEEAE %% 2B e vmoon BB S e nono 13 S % T wenrasona FEAE 0 2 S
27 2 [THy—SMC SENSOR ALERT L () - L5 |PPS/ | RQL21
NC>{PP6/ | RQL22 WF0CCPO/ PGA|_K7 wpSNC DEBUGPRT EN L oo =
T et Sl S T T e - Lo o loms lone | oo [oue loms | oo
B 8% T, %% I iy TR T8 T8 18
a7 @_SNC PCH SUSWARN L - D |PQD/ | RQL24 WI2CCPO/ PHO|_K3 @=—ALL_SYS PVWRGD (TN 16 17 57 2 R 2 R 2 KSR ceRm 2 KSR ceRm 2 R 2 KSR ceru 2 XSk cer 2 KSR cer
36 SMB INT L - B4 IPQL/ | RQL25 WI2CCP1/ PH1| K4 wpSMC THRMIRI P oo 6
63 59 48 36 SMC BC ACOK - Fs |PQe/ | RQL26
18 13 (TR PM SLP_SO_L - N5 |PQB/ | RQL27 WI3CCPO/ PH4| 33 - PM PWRBTN_L oo 12 16 —
5718 17 13 PM SLP S3 L - N [PQ4/ | RQL28 WI3CCPL/ PHS| o PM SYSRST L oo 13 17 62
57 34 20 18 13 [TN)—PM SLP S4 L - X _{PQe/ 1 RQL29 WI4CCPO/ PHB| 3 - VEM EVENT L (o CED
57 13 PM SLP. L - M PQ6/ | RQL30 WIr4CCP1/ PH7! C“‘_‘Q_NC ADAPTER EN foomy 13 %
62 36 34 @_SNC ONOFF L - L6 |PQ7/ 1| RQL31 [
T1CCPO/ PJO| & @=SMC C0B1 PR L am
62 36 |-|_-N>_SNC RX L - L3 JUORX T1CCP1/ PJ1| B° -ppSMC OOB1 R2D L fooTy 0
62 35 ¢OOT}—SMC TX L - M _{U0TX T2CCPO/ PJ2| A9 wpSMC CPU DBGPVR RD L foomy
T2CCP1/ PI3| = wpNC BDV BKL PVWM oo o
62 30 (OOT}—SMC_PYRFAI L WARN L (o) E13 | USBODM(PL7)
37 29 @_SNC WFI_PWR EN E12 |USBODP (PL6) WI5CCP1/ PVB|_H10 - PM BATLOW L ooy 2 27
NOTE:
SMB Interrupt can be active high or |ow, renane net accordingly.
If SMs interrupt is not used, pull up to SMC rail.
NOTE: SYNC DATE=12/17/ 2013 A
Unused pins have "SMC_Pxx" nanes. Unused
pins designed as outputs can be left floating, sve
those designated as inputs require pul | -ups. r———
d} Appl e I nc. CH_NUM>
®
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7

4

SMC Reset "Button", Supervisor & AVREF Supply
R5127 65 49 35 ogry——CPU PROCHOT L
o2 60 59 0
48 45 38 _PP3Vv42 G3H 1 2 4 PP3Vv42 &GBH SMC SPVSR
NV MN LTNE WDTPO 4 oo, &3
63 v NOSTUFF MN NECK WDTH=0 1 mm — LO6VK- 7
ME LF Cc5127 - C5131 ¢ sor563
402 4. 7UF 47PF ™| ver 3 SMC12 PECI Suppor t
B & =
e 1o 006 e 2 . PPLVOS SO §5012%9s%%
s X g2 §7%38448%8%3
41 40 39 36 35 _GND_SMC AVSS PLACE NEAR=QE159 6 5MM 1
PP3Vv42 H
70 e gg g gy gy g 3 PERVAZ G 1 SV PROCHOT CRITI CAL
= &B150 D3
© 'R5100 owna2bLFBa |
Deskt ops: 5V orntoosti 3 | [k
Mobiles: 3.42v N 100K SYM VER 2
P Us110 $f2ow o5 36 15 (COT—PM THRMIRI P L —
CERVOXE 2 VREF- 3. 3V- VDET- 3. OV , 201 Ie % 5
402 DEN 159 2
62 5 [Ty SMC LSCC RST L SMRL* (i) SND903049  RESET* |58 SMC RESET L [T 55 4 48 62 3.2 PR Re1s2
62 36 35 34 @_S’VC ONCFF L TAMR2* (1ey . A o | sorse: 55 [TN)—SMC PECL L 1 2 _SWPEQ LR
3 VER 3
SMC_MANUAL RST L 4 |pELAY REFOUT]_® MN RECK W BTHED 1 — From e 20w
CRI Tl CAL Ti VOLTAGE=3 3V W NOSTUEF N
oM T oo PR S5, ozo1 R5153 RS5151
'R5101 4 1 6K 330
0 G510l * ° c5125 1| | cs126
% 0. 01UF —— SMC THRMIRI P 1720w 120w
10% —T— 10UF — — 0. 01UF —_ " "
1/10W 1 20 — 10% = o201 o201
M LF X5R CERM 2 10V 1ov
2 603 0201 X5R CERM 2 2 X5R CERM J
SI LK PART=SMC RST o402 1 201 |
PLACE S| DE=BOTTOM GN\D_SMC_AVSS 35 36 39 40 41
M N LINE WDTH=0 4 mm CPU THRMIRI P_3V3
N NECK W BTH-0 1
MRL* and MR2* nust both be |ow to cause manual reset. Vetracesoy OTHO T mm 3 35 (OO}
Used on mobiles to support SMC reset via keyboard. T AL
NOTE: Internal pull-ups are to VIN, not V+. 158 R541334
>
63 59 a8 36 35 _SMC_BC ACOK — SMC BC ACOK 35 36 48 59 63 MBT3904LP 7 s (OOm—==t—e - E— D ¢
Debug Power "Buttons” PR EASETRE ) Ro158 e .\ Colaa v e e o
PM THRMIRIP R L 1 y 2 PM THRMIRI P L
o SMC ONCFE L [OOTS 34 25 36 o2 A <) 2 % o 47PF
T T L 1120w 2 §§§1ms cERM
1 1 - 201
R5116 R5115 PLACE NEAR=GE150 2 5MV
PLACE 1 OE BoTTOM 0 0 piace sioe T
5% 5 -
1/ 10W 1/ 10w
LF M- LF
603, 5603
SI LK PART=PWR BTN SI LK PART=PWR BTN
4740 40 35 30 35 38 33 g9 g —LLOVA2 GBH
SMC Crystal Circuit 62 60 56 a7 3 20 27 20 25 _PP3V3 4
SMC USB O ock require these crystal 843925 3347 35 13 13 41 5,-PP3V3 SO
val ues: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 MHz
SMC PME S4 DARK L R5167 100K 2
sz NN —s—rmow ot
R5110
55 _SMC XTAL 1 309K, SMC XTAL_R 62 36 35 24 _SMC ONCFE L R5170 10K i,np 2
1% CRITI CAL 37 35 _SMC_SENSOR ALERT L R5172 10K 1 o S% Mow w201
1120w NN —s—mw T
A Y5110 62 46 35 31 _SMC_LID R5171 100K LAANRZ
201 3 2X2 5MM SM 62 35 SMC TX L QS_ 73 10K 1 /\N\/z 5% 1/ 20W M- 201
12. 000MHZ- 30PPM 10PF- 85C o SMCRXL R5174 100K s \anz > Tzow W z01
35 _SMC_EXTAL 1 : : 3 w6 2 2 _SMC_DEBUGPRT TX L R5175 20K 1,\/\/\/2 5% 1/ 20W MF 201
o 35 35 _SMC_DEBUGPRT RX_L RE176 20K 1A ANz 5% 120w W 201
36 35 25 _SMC_PME S4 DARK L — SMC PME S4 DARK L LT 75 35 36 o2 44 35 _SMC_TMS R5177 10K 1 AAALE 5%  1/20W M 201
1 C5110 e 1 C5111 AR BASETRUE < o oo RE178 1ok . W
o 35 1
62 35 _SMC TDI R5179 10K 1 ’\/\/\/2 5% 120w W 201
2 28Y Lo e 53 49 40 36 17 10 35 11 9 5 _PP1V05_SO VG TOK 5180 1ok VYW mw W wm
62 as 35 i
T 2100 I A a7
1 s = XY
! Rgt2 R5197 63 59 46 36 35 _SVMC_BC ACOK R5187 100K 1w\/z S% wzow W 20
J_ o7 13 PM CLK32K _SUSCLK R 3 2 SMC CLK32K 55 o 100K o _SMC_S5_PWRGD VIN R5192 100K i \apz o0 VoW W o
PLACE NEAR L0500 AE6 5 1mm 5% 1/20W M 201 1/ 20w SMB | NT L QS 93 10K 1 2 5% 1/ 20W M- 201
= 3 ]
.., ib
355 _SMC VOCI O CPU DI V2 o _VEM EVENT L R5114 10KN°1WZ
36 35 _OPU THRMIRI P_3V3 R5117 100K 1 AAAZ S% 20w M 201
1R5196 5% 1/ 20W M 201
100K
1%
1/ 20w
5201 =
57 52 35 __SMC PM G2 EN R5198 100K LAAAZ
35 13 _SMC ADAPTER EN R5185 100K ANNA S% 20w M 201
36 35 _SMC_THRMIRI P R5186 10K , 5% 120w W20
NWW w2
SMC_DELAYED PWRGD R5191 100K 2
s zrze N —mew o
SMC S4 WAKESRC EN R5190 100K 1 2
e N —s—rmow ot
Wodul & has 3. 3K PU 62 39 37 35 20 _PP3V3 WLAN
ule as .
NO STUFF
WFI_EVENT L R5189 10K 1 2
oz % 20 A A T

ISYNC NMASTE! LL J43
SMC Shar ed Support

1 2r

d} Appl e I nc.
®

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

51 OF 120

2




8 7 6 5 4 3 2 1

4 a7 25 _SMC HS COVPUTING I SENSE __ — SMC HS COVPUTI NG | SENSE 55 37 3
—— WAKE BASE=TRUE

10 a7 35 _SMC_PBUS VSENSE —  SNC PBUS VSENSE 3 a7 40
— — WAKE BASE=TRUE

40 a7 25 _SMC_BMVON | SENSE —  SMC BNVON | SENSE 55 57 30
— WAKE BASE=TRUE

40 a7 35 _SMC_DCI N | SENSE SMC DCI N | SENSE 35 57 39
WAKE BASE=TRUE

aw0s7as SMCDONVSENSE - SMCDONVSENSE 353740
—— WAKE BASE=TRUE

a1 a7 a8 Bl DI SCRETE | SENSE  — Bl DI SCRETE_| SENSE. —
—— WAKE BASE=TRUE

w0 a7 35 | SENSE — | SENSE 35 a7 40
—— WAKE BASE=TRUE

30 a7 35 _SMC _OTHER HI | SENSE —  SMC OTHER HI | SENSE 3 a7 3
—— WAKE BASE-TRUE

41 a7 25 _SMC_PANEL | SENSE —  SMC PANEL | SENSE 35 a7 a1
—— WAKE BASE=TRUE

20 a7 35 _SMC 1V2S3 | SENSE —  SMC 1V2S3 | SENSE 35 a7 39
—— WAKE BASE-TRUE

30 57 35 _SMC_LCDBKLT | SENSE —  SMC LCDBKLT | SENSE 35 37 39
= WAKE BASE=TRUE

40 a7 25 _SMC_P3V3S5 | SENSE SMC_P3V3S5 | SENSE 3 37 40
=] = WAKE BASE=TRUE

30 37 35 _SMC WLAN | SENSE SMC W.AN | SENSE 35 37 39
WAKE BASE=TRUE

40 27 25 _SMC SSD | SENSE — SMC SSD I SENSE L
WAKE BASE=TRUE

40 a7 25 _SMC_P3V3S0 | SENSE —  SMC P3V3S0 | SENSE 55 37 39
I — WAKE BASE=TRUE

40 a7 25 _SMC_CANERA | SENSE —  SMC CAMERA | SENSE 55 37 39
—— WAKE BASE=TRUE

NC SMC ADC16 ooy 35 63 SD alias on page 103

10 37 35 _SMC_P1V05S0 VSENSE SMC P1V05S0_VSENSE 55 37 a0
e e — WAKE BASE-TRUE

10 47 35 _SMC_CPUDDR | SENSE —  SMC CPUDDR | SENSE 35 57 40
— — WAKE BASE-TRUE

40 37 35 _SMC_P1VO5S0 | SENSE SMC _P1V05S0 | SENSE 35 37 40
— WAKE BASE-TRUE

10 27 35 _SMC_CPU VSENSE SMC_CPU VSENSE 55 37 a0
WAKE BASE=TRUE

41 a7 35 _SMC_CPUVR ADJUST | SENSE SMC_CPUVR ADJUST | SENSE P
WAKE BASE=TRUE

1 27 35 _SMC_CPU | MON | SENSE —  SMC CPU I MON | SENSE s 37 a1
— WAKE BASE-TRUE

o2 30 a7 36 25 20 _PP3V3 WAN — PP3V3 W AN 20 35 36 37 39 62

MAKE BASE=TRUE

—_ SMC SENSOR PWR EN 35 97 40 56
s6 40 37 35 _SMC_SENSOR_PWR_EN SMC_SENSOR PWR_EN 35 37 40 56
MAKE BASE=TRUE
37 35 20 _SMC W FI _PWR EN — SMC WFI_PWR EN 29 35 37
VAKE BASETRUE =
37 35 _TP_SMC S5VSW PWR EN — TP _SMC 5VSWPWR EN 35 37
MAKE BASE=TRUE
R5230
55 [Ty SMC_PCH SUSWARN L iARA 2 PCH SUSWARN L o
MAKE BASE=TRUE 59
20w
Oggl
Top- Bl ock Swap
R5231
PP3V3 SO 83 5 17 13, 28.99,91,95 %5 ¢oomSMC_PCH SUSACK L AANN 2 POH SUSACK L am -
§otdo 011 192018428, TS ey
X 50w
R5296 i
1K
5%
120w
201, R5283
s [Tmy—SMC TOPBLK SVP L AR 2 PCH STRP TOPBLK SWP L o
50w
2
R5216
100
62 60 56 37 36 34 29 27 26 25 PP3V3 S4 a @_SNC HS COWVP ALERT L
UFF uoow
R5215 o
16 14 [TR)-—PCH SMLIALERT L 100
53
voow
o R5213
100
SMC WFI_PWR EN R5295 10K 1 2 UEE SMC BMON COVP ALERT L 1 2
3735 29 NN SR o OD—= VAV
56 40 37 35 _SMC_SENSOR PWR EN R5294 10K LAAN, L NOSTLEE R5210 v 20w
5% 1/ 20W M 201 100 201
63 59 E FI NSTACKSNS ALERT L 1 2
53
150w
o R5214
12 [y CPUTHVENS ALERT L 1 A 399
NOSTUEF 120w SYNC_DATE=02/ 20/ 2013
25 26 27 20 34 36 37 56 60 62 R521 201 —
, SMC Pr oj t S rt
<2 [Ty CPUBMONSNS ALERT L LAAA 2 0j ec uppo
5% TG Ve T
50w
<SCH N
Rz (5 Aepie inc. | D
+2 (rmy—IBIM.BSNS ALERT L L 2 SMC_SENSOR ALERT_L o = (<] <E4LABEL>
SMC PME S4 WAKE L 53
35 34 29 [TRY——N .
25 2 73 [Ty SMC PVE S4_ WAKE L SMC PVE S4 WAKE L oy 25 5 0 30w NOTI CE OF PROPRI ETARY PROPERTY:
* VAKE BASESTRUE o PRBRI ETARY | PROPERY OMERRPLE | Ne, S THE
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LYNX PO NT LP SO SMBus "0" Connections SMC "0" SMBus SO Connections SMC "5" SMBus G3H Connections
34 30 26 18 17 32 13 13 33 ¢ PRV 0 48 47 46 44 36 35 34 33 30 17 PPAVAZ G
57 54 43 43 41 43 38 38 37 36 23 82 80 39 57
Pul l ups are on eDP
1 1 1 RS
R5 R5 connect or page and R5
LYNX POINT LP 300 301 LCD BACKLI GHT sv pag I nternal DP sv 380 381 Battery Charger
1K 1K gated by EDP_PANEL_PWR 2. 0K 2. 0K
59 5% 18300 59% 5%
ws00 1/ 20W 1/ 20W u7701 15000 15000 1/ 20W 1/ 20W 15L6250 L7100
M M . (See Table) M M
(vhSTER) 201, 5 201 (Wite: 0x58 Read: 0X59) (vhSTER) (vhSTER) 201, , 201 (Wite 0x12 Read 0x13)
38 19 16 14 SVBUS POH QK — SMBUS PCH CLK 14 16 19 71 58 38 35 SVBUS SMC O SO sA ——_ SMBUS SMC 0 SO SCL 35 38 58 48 46 38 35 SVBUS SMC S G3 S — swsswsasa 35 38 46 D
8% 80 e = 3 85 & pr— = # [ R = BB
38 19 16 14 SMBUS PCH DATA —_SMBUS PCH DATA 14 16 19 71 58 38 35 SVBUS SMC O SO SDA —— SMBUS SMC 0 SO SDA 35 38 58 48 46 38 35 SVBUS SMC S G3 SDA ——___SMBUS S\C 5 G3 SOA 35 38 46
57 58 e ooz e — 38 54 &7 e e TR — 7 7182 e o e — 48 52 71
J L I L I L
VRef DACs Battery
2200 36950
Battery
(Wite 0x98 Read 0x99) i BN BN (see Table)
TBT
Battery Minager (Wite Ox16 Read 0x17)
19 16 14 sveus poi ak svews s s @ osa 35 38 46
57 54 38 2800 BB
19 16 14 Sveus o oaTa (Wite OXFE Read 0XFF) Sveus s s G s 3538 48
] MBS POH ALK 14 16 19 :
3 85 &
— _sescoom B _—
Margi n Control |
201 SMC "3" SMBus SO Connections
(Wite 0x30 Read 0x31)
(* = Miltiple options)
19 16 14 sveus poi ok — 34 30 26 18 17 32 13 1317 o prva 0
&7 54 38 — 373038 33 41 23 33 38 37 %6
19 16 14 SveUS Pon DATA 3 Trackpad
— 4 341
o7 53 38 = I nternal DP
| Sanpung LGD Samsung | LGD AUO N N 24800
Analogix T con (Wite Ox78/0x87 Read O0x7C/ 0x88) N Y v sve 5?%& ':50?(91 (Wite 0x90 Read 0x91)
Parade T con (0x10 OX1F or 0x30 Ox3F) N N N ) 5%% s
5000 120w 1120w
DVR (Wite Ox4E Read Ox4F) Y Y Y N M 3 —— SMBUS SMC 3 SQL 34 35 38
(wsTER) 201, 5 201 | — BEN
—  SVBUS SMC 3 SDA 34 35 38
42 38 35 34 SVUS SVC 3 sa |_ BEN
[ERC v ———
XDP Connectors : C
won : 42 38 35 34 SVAUS SNC 3 SOA
SMC "2" SMBus S3 Connections 7182 e e e
1800 |
(MASTER) TBT & M.BBOT TBD Tenp
63 62 60 56 39 34 19 18 15 PPAV3 3
38 19 16 14 SMBUS PCH QLK EMC1414  US810
87 84
(Wite o0x98 Read 0x99)
38 19 16 14 SVBUS PoH DATA
8 & . ]
R5 R5 1 . SVBUS SMC 3 SO 34 35|38 42
J sve 370 37 LI O Finstack Te — 8271
1K 1K fing
59 5% 39500 — SNBUS SVE 3 SOA 34 35 [as a2
w000 1/ 20w 1/ 20w = 2%
M M (Wite 0x92 Read 0x93)
(MASTER) 201 , 201 L
63 59 3 35 SMBUS SMC 2 53 SO —  SvBUS SMC 2 S3 sa 35 38 59
L ——— —_— 63 71
63 59 35 35 SVBUS SMC 2 53 SOA —— SVBUS SMC 2 S3 SDA 35 38 59
LEpT e ——— — 63 71 —
J L
LYNX PO NT LP SO "“SM.ink 0" Connections B
72 63 62 69 59
PP3V3 S0
ERR R RIS R AT SMC SO "1" SMBus Connections
1 1 7263626989 oo
LYNX PO NT LP R5310 R5311 sunpiliiiis
8. 2K 8. 2K
59 5%
ws00 1/ 20w 1/ 20w
1 1
(wwsTER) 201, 2201 R5360 R5361
sve CPU Tenp Inlet DDR BMON THR
2. 0K 2. 0K =
67 14 SW PO Gk 506 5%
e wee T w000 120w 1/ 20w Enc1704 02 U800
M M
67 14 SM._PCH O DATA (MASTER) 201, 5 201 (Wite 0x98 Read 0x99)
I 38 35 32 14 SweUs v 1 so s —— _s\eusswc1sosa 14 32 35 38 41 4262
BB BN = 87 #
38 35 32 14 SVBUS SMC 1 S0 SOA o —  sweus s so s 14 32 35 38 41 42|62
BB BN o = 87 #
I L
LYNX PO NT LP SO "“SM.ink 1" Connections
Chi pset current
PACIO21 U620
(Wite 0x30 Read 0x31)
62 67|71
Sveus sve 1 so sa 3 32|35
3 3|3
62 67|71
LYNX PO NT LP SMBUS SMC 1 SO SDA 14 32 (35
3 3|3
wsoo
(Wite oxg8 Read 0x89) ISYNC MASTER=J43_M.B
71 67 .
38 35 1 94 swws s 1w sa
gl = ALS SMBus Connecti ons
38 35 37 14 SVBUS SMC 150 SOA
AR — 34002 D= e i
(Wite 0x72 Read 0x73)
| @ Appl e I nc.
—  svBus svo 1 S0 sa fr S
— 3B
SMink 1 is slave port to 62 67 71 NOTI CE OF PROPRI ETARY PROPERTY:
— SMBUS SMC 1 SO SDA 13 32 35
— 38 a1 42 THE_| NEORVATI ON_ CONTAI NED HEREI N | S THE
access PCH PROPRI ETARY PROPERTY OF APPLE | NC.
L THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 53 OF 120
Il NOT TO REPRODUCE CR COPY I T
111 NOT TO REVEAL OR PUBLISH | T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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I COR : COWPUTI NG Hi gh Side Current Sense
I MBC : DDR 1V2 Current Sense (LPDDR + CPUDDR)
0P Qurrent 12A
MVt 24 203926 1847 5 3 230 8 _PP3V3 SO 0P Qurrent 7 s7A
GAIN 100 MAX Vel £ £ 15 14 nv 60 56 41 40 39 _PP3V3 SASW SNS
CPU_HS_I SNS: YES AN 200x
CPU_HS_I SNS: YES ol 1 C5450 CPU HS | SNS: YES SENSE R R7450 0 002R PLACE NEAR R7450 Smm DRAM_| SNS: YES
VT —— o — = . DRAM | SNS: YES o 1 C5460
3 PLACE NEAR L5000 €2 11
§§ 2? PPBUS S5 HS COVPUTI NG | SNS Us450 2 S R " + —0 DRAM_| SNS: YES
CRI TI CAL | NAZ14 o1 R5455 U5460 2 S en PLACE NEAR L6000 A5 11mm
R5450 2 N sc70 QUT |6 ai] | SNS_HS CONPUTI NG | OUT. 1%2 o 1 | SENSE 35 37 I NA210 o201 35:35'(5
0.002 CRI TI CAL 1% PLACE NEAR L5000 €2 11mm 72 51 Wy SNS 1V2 S3 N sin sc7o OUT |8 LSNS 1v2 | QUT 2 SMC 1V2S3 | SENSE oo 3 D
20w
D w TN oy RERE R5451"! ks 1 C5455 CPU_HS_I SNS: YES CRI Tl CAL L PLACE NEAR LG000 A5 11mm
0612 20K 0,22F 72 51 rRy—LSNS 1V2 S3 P 401 N+ REF| L R5461% ve * C5465 DRAM_| SNS: YES
APN 10750137 GN\ND 5% o (200V/ V) 201 P E
o4 a8 1/ 200 PLACEMENT NOTEs o 20K —— 20%
58 42 PPBUS G3H - ~ WE D 5% 20%,
a7 a9 - 201 , ) ) 20w PLACENENT NOTES 2 e
Place close to S\e G\D_SMC_AVSS — o o1, T
(For R and O Place close to SVC GND SMC AVSS 35 36 39 40 41
(For R and O
IOOR : OTHER Hi gh Side Current Sense B
0P Qurrent 10 75A
Ve vaiff 53 75
GuN X PP3V3 SASW SNS I APC : AirPort Current Sense
60 56 41 40 38
PLACE NEAR R5430 Smm OTHER_HS_I SNS: YES EDP Qurrent 1 00A
OTHER_HS_| SNS: YES 1 C5430 MAX VAT 25 _—
0 1F y
3 = OTHER_HS_| SNS: YES AN 100x o o 41 40 2 _PPAVE SASW SAS
o0 52| (oo} PPBUS S5 _HS OTHER | SNS U5430 2 8 PLACE NEAR L5000 A4 11mm
°2 oMT | 13 0201 R5433
NA2 Al I ;Y
R5430 |12 | SNS_HS OTHER N sin scro . QuT HS_OTHER | QUT IANR 2 as a7 PL;TRPG?TW m.nssﬁfs YES A
0.003 . - . )
3 CRI TI CAL N v PLACE NEAR L5000 C1 11mm
o 72 | SNS HS OTHER P 4l REF|.L R5432% e 62 37 36 35 20 _PP3V3 WAN - , v
0612 SHORT (50V/ V) 50K 201 Us470 Al RPORT_I SNS: YES
2 4 ) CRI TI CAL R5475
GN\ND 1/ 20W 2| 4 | NA214 4 53K
% %] my-PPBUS G3H ~ e , 83V OTHER HS | SNS: YES R5470 72 | SNS Al RPORT N s|ine sc7o | OUT L8 | SNS PSVWAN | OUT 2 SMC W.AN | SENSE oo 5+
a7 40 201 PLACENENT NOTES - 0.025
62 50 2 5\“’6 SMC AVSS 1% CRI TI CAL e Al RPORT_| SNS: YES
Place close to SMC -7 a 72 | SNS Al RPORT P 4l REF|L R5471" " 1 5475
(For R and O o612 4 (] 100wV 205“ T 9,220 euace near ws000 C1 11mm
450024
APN  104500; GND 11200 PLACEMENT NOTEs 2 Sen
WS PLACEMENT NotEs g
C | ROC 3.3V SO FET Current Sense 20 _PP3V3 WAN R - o 201 C
- 2] Place close to SMC
GND _SMC AVSS 35 36 39 40 41
EDP Current 1 02A (For R and O

WX VG 3 06
GAIN 1000% 60 56 41 40 30 _PP3V3 SASW SNS
PLAGE NEAR RS440 S 3V3S0_I SNS: YES
3V3S0_I SNS: YES 1 C5440
gEupnfeeves o ~ = % =N R ISDC : SSD Current Sense
Rkl .
8585 8 35 8% &% U5440 £ cBar R5445 E0P Qurrent 3 00A
4 I NA212 i
os12 s *] 5, | SNS P3V3 SO N slin w0 OUT L8 I SNS P3V3 S0 | OUT AKX 2 SMC _P3V3S0 | SENSE o 5 = WV
canN 200%
w CRI TI CAL o 3V3S0_I SNS: YES
3. 003 ISNS P3V3 S0 P 4 1 1 C544
R5440 7 72 (1000v/ V) R542‘t}< 0 1 Eszzuf PLACE NEAR 15000 B 23m 60 56 41 40 30 _PP3V3 SASW SNS
T — 2o PLACE NEAR RS480 5 SSD_I SNS: YES
™ ap wah 2 en SSD_I SNS: YmES 1 C5480
ss PPSVS SO FET R g | N a8 2 omeree . B ) = 0. 1UF PLACE NEAR L5000 C2 11
—_— 0 mm
Place close to SV GND_SMC AVSS 35 36 39 40 41 62 60 30 _PP3V3 SOSW SSD - * 0%
2 S xer SSD_I SNS: YES
(For R and O U5480 0201 R5485
CRITI CAL | NA210 4 53K
= R5480 |22 I SNS SSD N 5[ N scr0 QuUT |8 | SNS _P5VS@D | OUT IAANAZ SMC _SSD_| SENSE oo s
1S2C : 3.3V Canera Current Sense 0.003 CRITI CAL e SSD_I SNS: YES
w < 72 I|SNS SSD P 4l N REF|.L : e ! Ccs485
e auren 0 52 (200w R5481
0612 I 20K PLACE NEAR U5000 C2 1lmm
MV 16 36 M T_TABLE D Lo S PLACENENT NoTES
GAN 200x s Saw ns s _PP: D_FET_R o 201, Prace close 1o smc 0201
60 56 41 40 39 (For Rand O L G\ND SMC AVSS 35 36 39 40 41
{2 _PP3V3 S3RSO CAMERA — B
Bl: I
i CAM_| SNS: YES
a9 T PLAGE NEAR L6000 B2 11mm
EH 08420 CAM | SNS: YES I BLC : LCD Backlight Driver Input Current Sense
4 R5425
VOUTAGE 3 3V 0612 SHORT | SNS CAVERA N I NA210 P Qurrent 0 67A
WAKE BASE TRUE [ —— I (R N so OUT |6 | SNS _CAMERA | QUT AKX 2 SMC_CANERA | SENSE o = o WX i £ 0 05.my
0. 828 CRI TI CAL I CAM | SNS: YES N 500X
R5420 | P 4 1 1 1
D4 72 | SNS CAVERA Ny FEF R5424 4 C5425 60 56 41 40 39 _PP3V3 SASW SNS
20K T 0,220 place neaR U000 B2 11m
G\D 1200 S PLACEVENT NOTES N %
PP3V3 S3RSO CAMERA R ey ~ M il B ] PLACE NEAR R5490 Smm LCDBKLT_I SNS: YES
MNLINE WOTH O 5 MM VOLTAGE 3 3V i 2012 01 1
M NEGK WOTH 0 2 W Place close to SM N PPV N SOSW LCDBKLT LCDBKLT_I SNS: YES o C5490
R5421 (For Rand © L_GND _SMC AVSS 55 55 39 40 41 s 3 + ——o1r PLACE NEAR U000 85 1mm
0 54 50 _PPVI N _SOSW LCDBKLT — 205
PP3V3 SO IAANZ MN LINE WOTH 0 4 W — 2 xR LCDBKLT_I SNS: YES
\ M N NEGK WOTH © 25 M1 U5490 o201 R5495 e
= e S 2| I NA211
oE W SAsE T o612 swcxr 72 | SNS LCDBKLT N sin so  OUT L& | SNS LCDBIILT | OUT AR, SMC LCDBKLT | SENSE oo =«
40:
NOSTUEE o o CRI Tl CAL s LCDBKLT_I SNS: YES
R5423 3. 020 72 | SNS LCDBKLT P 4l REF|.L R5491" o ! C5495
. 0 R5490 (500w v)
18 %’EI PP3V3 S3 1 2 oM T 20K PLACE NEAR L5000 86 11mm
3% 18
8 o 54 50 _PPVI N _SOSW LCDBKLT FET GND 11200 < PLACENENT NOTES o
1/ 16W _— .
Yt 54 50 _PPVI N_SOSW LCDBKLT_FET — o 201, 0201
o M bk wE § 22 hen - Flace close to SWE L G\D SMC AVSS 35 3630 40 41
VOLT 8 BV (For R and )
WK BASE TRE
" . DC-IN (AMON) Current Sense £
CHARGER BMON Hi gh Side Current Sense ( =
PLAGE NEAR L5000 A4 111 PLACE_NEAR L5000 B3 11 Repl aci ng caps with 100K PD on | SENSE SMC i nputs
R5422 R5431
A ary DESCRI PTI ON REFERENCE DES | CRI TI CA BOM OPTI ON A
8 [T CHGR BN 1 /\}U\O/K\IZ @ SIC BN | SENSE ooy s 57 48 [TRry—CHOR AMON : /\7\7\/ oSVC DCI N | SENSE ooy 35 37 PART NUMBER S S ISYNC VASTER=SI D J41 SYNC_DATE=02/ 26/ 2013
11750008 1 RES MF 1/ 20W 100K CHM 5 0201 SMD C5455 CPU HS | SNS NO N . .
. 1By e . LG H gh Side Current Sensing
| sL6250 Gain 36x PO 11750008 1 RES MF 1/20W 100K GHM § 0201 S\D 5465 DRAM | SNS NO v AN em N
Sale zTeALY 1o Sense Ris R7120 20mehm 11750008 1 RES MF 1/ 20W 100K OHM 5 0201 SVD C5475 Al RPCRT | SNS NO | | CH_ NUM>
ox Va3 v a9 2674 e Ist6269 Gain 20 Appl e Inc. =
EDP Qurrent 310A QD SIC Avss 35 36 39 40 41 Max VQut 1 4V at 8 25A 35 36 39 40 41 117S0008 1 RES MF 1/ 20W 100K CHM 5 0201 SMD C5485 SSD 1 SNS NO ®
Scale ZSATV 11750008 1 RES MF 1/ 20W 100K GHM 5 0201 SWD C5495 LCDBKLT 1SS NO NOTI CE OF PROPRI ETARY PROPERTY:
EOP Qurrent 3 oA THE | NEORMATI ON_CONTAI NED HEREI N | S THE
117S0008 1 RES MF 1/ 20W 100K CHM 5 0201 SMD C5433 OTHER HS | SNS NO Fr*ﬁg:slcggég&PAG:{EgngTprpkang;"m
DE | PTI REFERE DE: | TI B TI
PART NUMBER Qry SCRI ON NCE S CR CAL OM OPTI ON 11750008 1 RES MF 1/ 20W 100K OHM 5 0201 SMD C5425 CAM I SNS NO | TO MU NTAIN TH S DOCUVENT | N CONFI DENCE 54 OF 120
10750248 1 TeT R5480 CRI Tl CAL 0N e e e T
FES SENSE © oosrm nwa TERM 1% 0012 11750008 1 RES MF 1/ 20W 100K OHM 5 0201 SMD C5445 3V3S0 1 SNS NO 111 NOT TO REVEAL OR PLBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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VPOR: PBUS Vol t age Sense Enable & Filter
@500 I CSO CPU VCore Load Side Current Sense
NTUD3169CZ
SOT 963
N-CHANNEL | s pBuSVSENS EN L
: EEERREE R S
- RE502 e s s
$ [rH—SMC_SENSOR PVR EN 2 o 106 CPUVR_I SNS: YES
\@? vy Max VQut: 3.3V at 19.77V I nput 1 C5540
1 201, . 0. 1UF
CPUVR_I SNS: YES CPUVR 1 SNS: YES oot
D J_ s PBUS SO VSENSE PLACE NEAR-R7310 3 5MM = 2 Ceim xsr
L R5544 G201 )
- R_| 1_P_R M
R5503" 72 50 [Ty CPUVR I SNS1 P L f 2K, 72 42 CPUWVR I SNSL_P_ L} A3K, L Gai n: 274. 72x
e 27. 4K ’ 1% .
sl l gl 19 it yigw Sense R is R7310, R7320
1/ 20w
60 safpis 47 30 27 _PPBUS G3H S ¥ PLACE NEAR=US000 E1 11MM 402 202 . .
& A 201, | RTHEVENIN = 4573 Chms Sense R is 0.75nChm each, conbined 0.375mChm
P- CHANNEL SMC PBUS VSENSE CPUVR_I SNS: YES
) ooy 55 37 o B oo oo PR 1 SN YES EDP: 32A  TDP :28. 05A
R5501 PLAGE NEAR-LSO0D 3 120 . o W o] CRITICAL
0K R§5409ﬁ 1 C5504 72 38 CPUVR | SNS2 P A 2
. 1 . YE!
v 2K § = 0,220 o Ve uss40 AR E
201, 120w 2 83V W LF 72 CPUVR | SUM R P iy s s R5548
PBUSVSENS EN L DIV 201, 0201 \7\ 453K
4 CPUVR | SUM | QUT 1 2 SMC CPU I SENSE
) OND SMC AVSS 55 36 30 a0 a1 CPUVR_I SNS: YES oo =5 7
CPUVR_I SNS: YES vV 1% CPUVR_I SNS: YES
PLACE NEAR=R7310 3 5MV 3. 1/ 20w
VDOR: DC-In Voltage Sense Enable & Filter 554 RP?;‘E i 201 . gﬁf"f 15000 B4 1M
72 50 [Ty CPUVR I SNS1 N IAAA 2 7241 CPUVR ISNSIIN R IAAA 2 22 CPUVR I SUM R N O ooUF
> )
1% 1% [ 20%
e e = 2 er
@510 402 402 = 0201
NTUD3169CZ CPUVR_I SNS: YES G\D SMC AVSS 35 36 39 40 41
N T EL CPUVR_I SNS: YES
CHAN s DCINVSENS EN L PLACE NEARER7320 3 5MM R515M47
43 1 2
Enabl es DC I n VSense
4. 42K NV
di vi der when SUS present R5512°" 72 50 [TAy—CPUVR | SNS2 N 1 2 1%
s 100K e o CPUVR I SNS: YES wisw
PM SLP_SUS L G . 1/ 16W 1 2
& O 2 5 o s R5546 NO XNET CONNEGTI ONSTRUE
\%,:. W Max VQut: 3.3V at 19.77V I nput 402 }L\‘A
C : s o
J_ s DON S5 VSENSE 02"
'
R5513 L
; . e 27 aK =
s ek
\ " [ PLACE NEAR-US000 83 11MM
% PPOOIN G3H 150 P- CHANNEL SMC DOl N VSENSE o = | MOC : CPU DDR Current Sense
62 n PLACE NEAR=U50(Q0 F1 11MM
R5511 A PLACE NEAR-US000 B3 11MM EoP Gurrent 3 00A
100K RE54191 1 cs514 WX VG 12 60 v
120w g T 0 22 can 200%
201 '3 2 8 60 56 41 40 39 _PP3V3 SASW SNS
PDCI NVSENS EN L DIV k] oz01
DCl NVSENS 40 10 8 PPVMEM O SO_CPU —
GND SNC_AVSS 35 36 39 40 41 MN LINE WOTH O 6 MM —_— PLACE NEAR RS570 Smm CPUDDR_I SNS: YES
M REGC WOTH 0 1 WA .
TAGE 1 2V CPUDDR_I SNS: YES ol C5570
B e om . ——oaw PLAGE NEAR (5000 HL 11mm
CPU Vcore Vol tage Sense / Filter 10108 PR CPUDDR | SNS: YES
Us570 R5575
a4 I NA210
X520 R5520 o1z sz ?| * ) | SNS CPUDDR N ine oo . 1 SNS CPUDIR | QUT LN, SMC_CPUDDR | SENSE o s
10 §2_PPVCC SO _CPU 1 % 2 CPUVSENSE | N L A3, SMC_CPU VSENSE 35 37 o e CPUDDR_I SNS: YES
ES oo 120w
PLACE NEAR=R7310 2 5 MM e PLACE NEAR=US000 B7 11MM REEY0 < 721 SNS CPUDDR P Al REF|: R5571" w 1 5575
1 C5520 v (200w 20K PLAGE 1EAR (5000 1L 11m
200 Lo 500F T G\D 120w
T 20% o] M
2 & e sty PPIV2SE ] 201,
PLACE NEAREUS000 B7 11WM 0201 L_GND SMC AVSS 35 36 39 40 41
B GND_SMC_AVSS 35 36 39 40 41 PLACENENT NOTEs
= Place close to SMC
1. 05V Vol tage Sense / Filter (For Rand O
XWE530 RE530 IRSC :3.3 S5 REG Current Sense
52 bl 4.53K Eo Qurrent 3 00A
53,9 2°_PP1V05 SO 1 % 2 P1VO5VSENSE | N 1 2 SMC_P1V05S0 VSENSE T
ég é§ ég 1% PLACE NEAR=U5000 GL 11MM @ e * g
PLACE NEAR=R7640 2 5 MM 1”5FOW 1 6530 GAIN 100X
- 0 60 56 41 40 39 _PP3V3 SASW SNS
0
PLACE NEAR RSS90 Srm P3V3S5_I SNS: YES
PLACE NEAR-US000 GL 11WMM
1 : YE! 1
D SMC AV 25 30 99 40 01 522928 19 17 10 15 13 11 s _PP3V3 S - PIVISE_ISNS YES o _|* ©ss90
R S o= ™ — 0 iF PLACE NEAR L5000 A6 11mm
U5590 2 Cemien P3V3S5_I SNS: YES
I C1C. 1.05V SO CURRENT SENSE / FILTER oMT TNao 14 FB595
R5590 L2z L SNS P3v3ss N slin scro | OUT |8 I SNS P3V3g5 | QUT L 2 SMC_P3V3S5 | SENSE oo s 57
EDP Qurrent 1A 0. Uﬂja ORI TI CAL 1% P3V3S5_1 SNS: YES
VAL S 65 L SNS P3V3s5 P 4 1 1 e 1
G s00x 50 56 41 40 20 _PP3V3 SASW SNS . Smc:v?.g e | ooy ] R552% & - CS595 e near tso000 A6 1
) Ja
PLACE NEAR R7640 Smm P1V05_1 SNS: YES s 40 _PP3V3 S5 REG R e GND vzow
P1VO5_I SNS: YES o 1 C5560 - ]
C556 e nerseso00 12 1 I i
+ T 0%, P1VO5_I SNS: YES s2 40 __PP3V3_S5_REG R — L G\D SMC AVSS 25 36 30 40 41
PLACE NEAR-R7640 4 SMM U5560 2 GeRm xoR R5561 0N NEGK WO 0 200 PLACENENT NOTES
Na211 201 VOLTAGE 3 3V
72 53 [TRy-—LSNS 1V05 SO N slin scro . OUT L8 P1V05S0 | QUT L 423K, SMC _P1V05S0 | SENSE ooy 55 37 PN BASE TRE = Place ol ose to SMC
CRI Tl CAL ﬂlz"gw P1VO5_I SNS: YES (For R and ©)
A 72 53 (TR I SNS 1V05 SO P all N+ REF| L R5562* - 1 C5561
PLAGE NEARCRT640 3 5MM (50077 V) 20K = %22 piace near-US000 H2 11Md ISYNC MASTER=SI D _J41 SYNC DATE=02/ 26/ 2013
G\D 20m S’
X5R . .
o a0, oz01 Vol t age & Load Side Current Sensing
G\ND_SMC AVSS 3s 36 39 40 41 Repl aci ng caps wi th 100K PD on | SENSE SMC i nput s oiav gy m
Appl e I nc. CH_NUV>
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON o
11750008 1 RES MF 1/ 20W 100K OHM 5 0201 SMD C5541 CPUVR | SNS NO NOTI CE OF PROPRI ETARY PROPERTY:
11750008 1 RES MF 1/ 20W 100K OHM 5 0201 SMD C5561 P1VO5 | SNS NO ‘erE L{;\%«nhm gg\Tr\EAIC}I%IERPDSEEEI Rlc! S THE
THE POSESSOR AGREES TO THE FOLLOW NG
11750008 1 RES MF 1/ 20W 100K OHM 5 0201 SMD C5595 P3V3S5 | SNS NO | TO MAI NTAIN THI S DOCUMVENT | N CONFI DENCE 55 OF 120
Il NOT TO REPRODUCE OR COPY I T
11750008 1 RES MF 1/ 20W 100K OHM 5 0201 SMD C5575 CPUDDR | SNS NO 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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| CS3 : Adjustable Gain CPU VR Current Sense Pins gain stage for US800 (EMC1704)
R5620
56 41 40 39 PP3V3 S4SW SNS s ,vl{;\/z PP3V3 gNS CPUVR ADIYST | SNS R5660 RSEGG
0
e * 5620 s oo e m EEER RS RS A% ' e Lissisoune oo <
M LF 1. OUF VOLTAGE 3 3V 5% 5%
02 2606 120w 120w
=y oz01 LA N Ve NO STUFE
X5R CE NEAR=U5660 3 5MM R5662 0201 667
0201 1 1 C5660 1K 4, 0
R5821: ADDR - 0x56/0x57 (r/w) L 0 1F 1% < 30 [TT)—LSNS HS COVPUTING P 1 2
CPUVRSNS ADDR SEL = 0% e 59
BYPASS=US620 1 5 3MM 2 cerv xoR 201, R5668 oW
D RE621 - PU. SMBus node AP 2 ot D
. L SNS HS GALN N R L SNS HS GAIN N
5% VDD N\ foom <2 72
11200 5%
" U5620 = 1/ 20w
e PAC1921- 1- Al A PLACE NEAR=US000 A7 5MV 0201
R5625 PLACE NEAR=R7150 5MM ® N NO STUEF.
DFN o s R5661 669
S |ADDR SEL/ GAI N_SEL outl 4 SMC CPUVR ADJUST | SENSE R 1 /\N\/zsm; CPUVR ADUUST | SENSE oo 35 97 27K &, 0
= _ - 1% 39 1 SNS HS COVPUTI NG N 1 2
= s 1 cs625 U5660 R5665 vt S % D VvV
72 40 [Ty—CPMR ISNSL P R 2 |SENSE+ READ*/ | NT| & MC CPU DBGPVR RD L LT 35 120w OKPLUS WAI VE=NGi f Pr badTerm | 11 5%
< 3 10 — " P NA2 0 201, 1/ 20w
72 a0 [TR)— PR ISNSL N R SENSE- SM_CLK/ | NT_SEL SMBUS SMC 1 SO SCL CED 3 3 5o O ] 2o 72 41 39 [TTY—LSNS HS COVPUTING P 5{IN- scro QuT LS I SNS HS GAIN @UT 1,\/\/\/2 mu;n;?swwcm»? o
SM_DATA/ OUT_SEL| ® SMBUS SMC 1 SO SDA CBD) 14 32 35 38 42 62 67 71 ol CKPLUS WAI VE=Ndi T PrbadTer m CRI TI CAL 5%
PLACE NEAR=U5540 1 5MM - 7 b 1/ 20w 1 C5665
COVM _SEL NO STUFF 72 41 39 [TRy—LSNS HS COWUTING N afi e , REF|.L R5663 o 0 200
o Vv
PLACE_NEAR=US000. A7: SMV (S;Dw 20K -
Son
a\D_EPAD QWD SMC AvSS w53 30 10 1 N i3
o] 4 201,
= GAI N 500X e
| LDC : LCD Panel Current Sense / Filter
L In battery discharge scenario negative voltage will be Wth 100mA battery current, WIIl have 10.2nV difference
60 56 41 40 30 _PP3V3 SASW SNS - present on IN+/- pins with | NA output voltage decreasing going into sense pins of U5800.
from 3.3V with increasing discharge current. This will set the mnunmum current threshold at 0.100mA
s a1 _PP3V3 SOSW LCD —
MN LINE WOTH O 3 MM —_ PANEL_| SNS: YES
M NEGK WOTH 0 2 M PLACE NEAR R5470 ST
VOLTAGE 3 3V PANEL_I| SNS: YES of
WK BASE TRE PLAGE NEAR L6000 G 11mm
ss a1 _PP3V3 SOSWLCD - v+
PANEL _I : YE!
Berg mers C
72 | SNS PANEL N sin s0 . OUT L& | SNS PANElS | QUT 1 W(/z SMC PANEL | SENSE ooy =5 7
CRI Tl CAL 1% PANEL_I| SNS: YES
72 | SNS PANEL P af) e ReFl s ) 20w X .
(200V/ V) RSGZOJ‘; 20 i . g;szezuf VR | MON Current Sense Filter
oD v S Gai n: 200 T R S
o~ M 0201
201 ,| scale 025A/ Vv R5641
G\D_SMC_AVSS 0
EDP Qurrent 0 750 A :::;M f;: 0 szeA Il > - O CPUVR | MON LAAAE— SMC CPU | MON | SENSE oo 5 57
Max vdi ff 15 v ] - - I - N 5% NO STUFF
MAKE BASE TRUE . . 1/ 20w PLACE_NEAR L5000 B8 S5MM
= Place close to SMC M ' 5641
0201
(For Rand O 2 e
. . . G\D_SMC_AVSS e
Di screte H gh side Current threshold
6o 48 NO STUFF Vref = 0.406mv Vth = 0.442 = 1A fromBattery
a4 5611
3? 52 PP3V3 SO 0. IZTUF Vtl = 0.290nv = 0.687A frombattery
13 12 ¢ 1 2 . . .
é? %g BYPASS=US601 3MM 1 BMON : Discrete BMON Current Sense / Filter Hysteresis TBD based on RC val ue changes
g1 el : %:516&:3 20 NO STUFF
0% o201 C5601
2 72 63 62 60 59 0. 22UF
o201 " R5619 pRBBEEREH LRSS0 ’ Ll
i BYPASS=US601 3WM 11
1 B = = ' 5603 o SMC_BMON COVP_ALERT L
R5614 . 0. 1UF o foomy @7
204K R5616 U611 e 160 0201
B b L 102K, 3 5 MCP6541T 02 PR A B
yiow AAA + MoPesa " 0201 R5609 U5602 | DJs
402 1% >_COVP_OU 200K DVN32D2LFB4
2 :/F,E\é, 1 = BMON_COMP_FB 1 /\/\/\/2 DENL00BHA 3
- 'R5604 19 SYM VER 2
HS COVP_VREF 4 SMC HS COVP_ALERT L ar R5606 116w
- 2 = 100 10. 2K us601 Vios"
§ U5612 | DJs 1% ol IARA 2 1 5 MOP6541T RS
R5615 DWVN32D2LFB4 M LF _ Vl\/% \% SC70-5 2
49. 9K el o 242 yiow 3 BVON_COVP_QUT
it BVON_COVP_VREE Y 4 =
, 402 2
1|G S
H 1
1 Gain: 50x 5605
NOSTUFF Scale: 2A/ V 1% =
1 : it BVON | QUT R
R5617 1 Max VQut: 3.3V at 6. 6A i p S
20w t C5600
pis = 4 0. 1UF
ozor NOSTUFF 19%
2
HS1QIT D 'R5607 'R5600 by
NOSTUFF 0
5% 5% =
D5617 1720w 120w
RB521ZS- 30 BYPASS=U5600: 3MV
“ C5606 * BMON | OUT D
0. 1P NOSTUFF
cmpier 2 D5607.
0201 SM 201
RB521ZS- 30 A
A I SNS HS COMPUTI NG | OJT = “ Vi TER=SI D J41 YNC_DATE=02/ 26/ 2013
* 0 CHGR_CSO_R_P/' N are swapped on purpose ol % 2 Sl 2020020
i h
to neasure power into the system I+ mbug Sensors 1
LS v Ve v b U5600 PLACE_NEAR=U5000. A3: 5MV DR "'
—Ndi fPr badTer m 'NA213 CH VB
nuem CHRRCSORP  shin  soo  qurfe  BvONlQUT R5608 Appl e I nc. =
CRI TI CAL LAAAZ Bl DI SCRETE_| SENSE as a7 ®
7 IU)—CHGR CSOR N 21N+ REF|.L R5601" 1% PLACE_NEAR=U5000. A3: 5MM
50V V) 1/ 20w iy NOTI CE OF PROPRI ETARY PROPERTY:
1 H 1 CKPLUS WA VESNI TP badTerm 20K 2“";1 ' 6602 THE | NFORMATI ON_CONTAI NED HEREI N | S THE
Repl acl ng caps w th 100K PD on | SENSE SMC i nput S GN\D 120 j— PROPRI ETARY PROPERTY OF APPLE | NC,
o M THE POSESSOR AGREES TO THE FOLLOW NG
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON o2 || TO NAINTAIN TH S DOCUVENT | N CONFI DENCE 56 OF 120
- 11 NOT TO REPRODUCE OR OOPY | T
11750008 1 RES MF 1/ 20W 100K OHM 5 0201 SMD C5675 PANEL |1 SNS NO <L L G\ND SMC AVSS ~ § 111 NOT TO REVEAL OR PUBLISH IT I N WHOLE CR PART
= ig IV ALL RI GHTS RESERVED
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4

3

-
. Pl acenent note:

Place Q5830 between near rear vent on bottom side

CPU Proximty,

R5800 1N NEGC W BT

M N LINE WDTH 0

47

I nl et

and BMON

THR Sensor

NAKE BASE TRUE

@ =

LB 34 35 38 62 71
LB 34 35 38 62 71

72 63 62 60 59
PP3V3 SO 1 2 PP3V3 SO CPUTHVENS R
EEEEREEEE AN A%
5%
20w
e
201
NCSTUFF
72 I NLET THVENS D1 P ® ]Rssoz ]Rssoe
3 = | cRITICAL 100K 100K
= = e e e e e e e e e e e e = = = o= PLACE NEAR=Q6830 3wV 1 5% 5%
' NO XNET CONNECTI ON TRUE C5801 VDD 1/ 20w 1/ 20w
Pl acenent note: PLACE NEAR USB00 2 Snm
' Q6830 2200PF us800 , 201 , 201
Pl ace 6810 next to DDR/5V/3 3V supply on TCP side BC846BLP PLACE v, El 1704 2
I - - - T DFENLOOGHA 3 NEAR LS200 3 5Mm XTR: CERM VC -
5 v 0201 ) OFN .
RVE CPUBMONSNS ALERT L
72 I NLET THVENS D1 N Thgl oo 7
(I ALERT* 510 CPUTHVENS ALERT L oo -
72 CPUTHVENS 02 P
N PLACE NEAR=E810 3MM NO XNET CONNECTI ON TRUE L “lDP2/DN3 SMDATAL 1 SMBUS SMC 1 S0 SDA (B 14 92 35 38 41 62 67 71
1 C5811 5860 * | Prace near 800 4 sTm
i, 6860 5802 DN2/ DP3 SMCLK|_12 SMBUS SMC 1 SO SCL 14 32 35 38 41 62 67 71
6810 1 —— 47PF A47PF — DFNL00GHA 3 2200PF — CBD 14 32 35 38
' — 5% 5% — -
BCB46BLP 2 2% coe cerv PO C0G O 2 BCB46BLP o o 16 | SENSE+ ADDR_SEL| © CPUTHVENS ADDR SEL
e ook s 0201 0201 PLACE NEAR L5200 5 S0 15 | SENSE- B 'rs805
PLACE NEAR=GE860 3MWM GPIQ___x NC 0
72 41 GO} ISNS HS GAIN P 13 | DUR_SEL 5%
1/ 20w
Detect DDR/SV/3 3V Proximity Temperature | SnS HS GALN N 14 | TH SEL M
2 a1 OO} 0201
L | 2
- CPUTHVENS DUR SEL GND  THRM PAD . Pl acenent note: .
NOS 1
R5803 i s - N Place L5800 under U ==
10K NOSTUFF N
s R5804 Wite Address: 0x98
W 10K Read Address: 0x99
201, s%
20w
e
201
TBT, ML.B Bottom Proxi mty Sensors
R5840
0
2 TBITHVENS D2 R P 1 2 __TBT M.BBOT THVBNS P a2 72
NNV TBT, MBBOT and TBD Tenp Sensor
5%
3 PLACE NEAR=G5820 3MM 20w
e
+ C5820 0201
6820 L —L a7pF FE810
Bone T & ymnpu BB L e = S e
ook 3 2 o oG cer R5841 M NG W O © 20
oIS 2 R LA N A 2 _TeT memor TrnEns n o o810
2 a2 72
0 1F 1
Vv . %o R5811
v
g 2 Sen 22K
0201 Us810 0201 1/ 20w
TBDTHVBNS D2 P
o EMCL414- 1- Al ZL = 201,
TBT M.BBOT THMSNS N a2 72 L - - - - - = MsoP 7
. Pl acenent note: DP1 THERM/ Al TBT INLET THM L
3
PLACE NEAR=QE840 3MM Place (5820 close to TBT on TP side CRI Tl CAL
1 C5840 - L oo oo . DNL ALERT* |58 TBTM.BSNS ALERT L
oo ; DP2/ DN3 SMVDATAL_° SMBUS SMC 3 SDA
BCB846BLP
DENLOO6HA 3 72 2B TBOTHVBNS D2 N / DPs s k| 10 SBUS SME 3 S
TBT M.BBOT THVENS P 42 72 Fo- - - - - - = = = = = 4 D
. Pl acenment note: , 6
Place G5840 on M.B bottom side opposite US810
|
TBT M.BBOT THVENS P
TBDTHVENS D2 P 42 72 72 42@
3 NO XNET CONNECTI ON TRUE -
]PLACENEAREQBESDJNM Fo- - - - = - - - - - - - 4 5812
N 5850 Pl acenent not e: 3500Pr
Q6850 ' ' PLACE NEAR L5810 4 Smm 00PF
TBD ;
BCB46BLP 5%, VL L L ..~ D/
DFNLOOGHA 3 I Q— PLACE NEAR L5810 5 Smm o
2 0201
TBDTHVENS D2 N a2 72 72 2(8) TBT _M.BBOT THVENS N o Wite Address: 0x39
Read Address: 0x38
72 a2 TBT M.BBOT THVENS P 22 TBT M.BBOT THVENS P p— TBT M.BBOT THVENS P
— WAKE BASE TRUE —
72 42 TBT M.BBOT THVENS N 22 TBT M.BBOT THVENS N p— TBT M.BBOT THVENS N
[N

SYNC DATE:O%/ 20/ 2013

Ther mal

d} Appl e I nc.
®

1 2r

NOTI CE OF PROPRI ETARY PROPERTY:
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PROPRI ETARY ERTY _OF AP
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FAN CONNECTOR

R6010 PP3V3 SO BT yeyr s 2p a0 an 3
0 37738739740 41742 54757 59 60
N 2
50 NOSTUFF
120w 1 C6010
o —— 0. 1UF

0201

BYPASS=U6010 3nm

3V
s | 2 cemn xR
SUFEQJ/
(e Tt + weo10 -
M N NECK WDTH=0 1 MV 08 PP5V_S0 16 17 32 49 50 54 56 57 59 60
Vaireess 5V e 3
A
NC
51850793
CRI Tl CAL
1 60
R6060 FF14A- 4C- R11DL- B- 3H
47K ; RT SM
1120w Nex——(O)
R6065 o, o ev o
SMC_FAN 0 TACH AWK 2 & FAN RT TACH 2
* oS = 2o | TACH
1/52gw A O | MOTOR CONTROL
201 O | ano
Nex——()
R6061 .
100K Q6060
1120w - DVNB2D2LFB4
U] DFNLO06HA 3
201 2 iE SYM VER 3

35 [T SMC FAN 0 CTL

SYNC DATE:O&/ 13/ 201,

ISYNC MASTER=J43 M.B
Fan

d} Appl e I nc.
®

rTRTTEE—
<SCH_NUM-| D
<E4LABEL>
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SPI

ROM

Quad-10 Mbde (Mbde 0 & 3) supported.

SPI Fi : 50MHz for CPU, 20MHz for SMC.
reauency o o SPI +SWD SAM Connect or
62 60 57 56 55 18 14 11 8 _PP3V3 SUS
SAMCONN
CRITI CAL
BYPASS=U6101 3nm
1 6101 BYPASS=16100  3nmm < CRITI CAL J6100
—— 0. 1UF DF40PC- 12DP- 0. 4V- 51
— 10% vcC M ST sMm
, 16V 4N 13
336 U6100 PP3V42 G3H ~
m W25Q64FVZPI G 48 47 45 38 36 33 24 23 30 17
VCC 64MBI T 216 o
U6101 67 aa _SPI_M.B CLK 6 {CLK WBON Dy (|‘&) 5 _SPI_MB Q0 MSI a4 62 44 _SPI_ALT 100 MOSI Py ‘oo - SPI_ALT CLK a4 62
74LVC1GO9 5 5 Pl_ALT L
2| ' soreas SPI_MBROM CS L OM T_TABLE T — 2T > ip. ROV USE MB i
PLACE NEAR=UG100 1 12MV - 62 42 _SPL_ALT 1 Q2 WP L = Puy 15 44 62
SPI_MB CS L 3 0 O <ED
67 a4 RCHTICALCE* 1y Cs* Dql‘gl) 2 SPlL_MB IOL MSO e 62 44 _SPI_ALT 108 HOLD L p o 0l 5 o - S\C TVE (SWDI O CBD 35 3 62
62 44 15 Pl E B s|C 3 67 44 Pl_MB IR W L WP (| Q) 12 SMC RESET L - - n —— SMC TCOK (SWCLK)
SD 67 44 _SPI_MB 1B HAD L 7§ HOLD* (1 CB) 1 62 48 36 35 (OOT}—2 .= 00O - fOOTy 35 36 62
G\D
= G\ND THRM_PAD 16~ s
< o N4
NOTE: If HOLD* is asserted
ROMwi |l ignore SPI cycles =
in normal and Dual -10 nodes.
Quad SPI and QPI instructions require the non-volatile Quad Enable bit (QE)
in Status Register-2 to be set. Wen QE=1, the /WP pin becones |2 and /HOLD pin becones |C3.
SPI Bus Series Term nation
SPI_ALT 1G8 HOD L a4 62
PLACE NEAR=J6100 10 5mm SPl ALT 1 C2 WP L o
PLACE NEAR=J6100 8 Smm §P| ALT 1OL M g) 4a 62
PLACE NEAR=J6100 2 5mm
SPI_ALT 1 Q0 MXSI
PLACE NERRCT6700 15 S “=  SAM Card ROM Sl ave
SPI_ALT CLK a4 62
PLACE NEAR=J6100 12 5mm SPl_ALT CS L xl
PLACE NEAR=16100 14 5mm
SAMCONN SAMCONN SAMCONN SAMCONN SAMCONN SAMCONN
'R6133 'R6132 'R6128 'R6127 'R6126 'R6125
§ 43 43 24.9 43 43 43
5% 5% 1% 5% 5% 5%
1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w
'3 '3
, 201 , 201 , 201 , 201 , 201 , 201
R6110 R6120
15 43
SPI_CSO R L 1 2 SPI_CSO L 1 2 SPI_MB CS L
67 14 [TN) e T o[ \ o oo PLACE NEAR=R6125 2 5mm o -+
1/ 2(§W 1/ 2(§W
R6111 201 R6121 201
15 43
SPI_CLK R 1 2 67 SPI_CLK 1 2 SPI_MB CLK
67 14 m\ PLACE 0500 AA3 S o 596 PLACE NEAR=R6126 2 Snm @ "
1/ 20w 1/ 20w
CPU Mast er o R61112 R641322 o M_.B ROM Sl ave
o7 1B SPI_M3SI R 1 S 2 _e7 SPI_MOSI 1 2 SPI_MB 10 MXSI aa
PLACE NEAR=U0500 AAZ 5mm o oy, ¥ PLAGE NEAR-R6127 2 5mm ——CD
1/ 20w 1/ 20w
R6113 261 R6123 201
1 24,
o7 1B SPI_M SO 1 S 2 s7 SPI_M SO R 1 92 SPI_MB 101 M SO aa
PLACE NEAR=U0500 AAZ 5mm Y YV PLACE NEAR=UG100 2 5rmm -
1/ 20w 1/ 20w
M
201 R6118 201 R6130
15 43
SPI_10<2> 1 2 67 SPl_ |2 R 1 2 SPI_ MBI W L
o u D PLACE NERR0505 e S N o ¥ PHACE NEARRSY 2 S @
1720w 1/ 20W
R6119 Pt R6131 P
15 43
SPI_| O<3> 1 2 67 SPI_ 1B R 1 SPI_MB 13 HOAD L
o7 14CBO = ST AT S ’\/Q/{\/ o)V PLACE NEAR=R6133 2 5mm CBD) 44 67
1/ 20w 1/ 20w
201 201
R6114
24.9
SPI_SMC M SO 1 2
7 N s e
1/ 2(§W
26 R6115
15
SPI_SMC_NOSI 1 2
7 NV e
1/ 20w
SMC12 Mast er - R6116
15
SPI_SMC CLK 1 2
7 [ N\ e
1/ 20w
261 RGlilél7
o7 35 [TNy—SPL_SMC CS L 1 2 ISYNC VASTER=YHARTANTO J44 SYNC_DATE=01/09/ 2013
3,V PLACE NEAR=US100 1 1mm e
1/ 20w
e SPI Debug Connect or

d} Appl e I nc.
®

BOM_COST_GROUP=CPU SUPPORT v
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62 60 56 53 52 47

SPEAKER AMPLI FI

APN 35352888

SPEAKER LOWPASS

ERS

80 HZ < FC < 132 HZ

GAI N 6DB
R ght Speaker Connect or
o m———— R6414 ::,NYLA\';$~y\WNn~m
33 32 PPSV_S4RS3 1 N 2 PPS5V_S3 U6210
e 51850519
W L 1 C6407 NOSTUFF CRI Tl CAL CRI Tl CAL
Qoo ? Re413’ .| cB401 16404
OM T_TABLE 2 xon PVDD 100K p— I;Z%UF 78171- 0002
o w410 vz 2 B v '
41 4
T MX08300 e P o
O ) PKRAVP | NR P e 72 vAX98300 R P ol N our4 & e e o m 72 62 SPKRAVP ROUT P s
OM T_TABLE I 72 MAX98300 R N slin TN ourfa 12 62 SPKRAMP RQUT N DS
CRITI CAL 0% Fryr———
6411 L i o o o
0 1UF 0201 F sHon GAIN. S R AVPGRI N P! 4
63 59 [TT)- PKRAVP | NR N 1| |2 . —()
7 I I NC —
1o 'R6412
e PGND w
63 59 [TR)—SPKRAVP SHON L Toou
'R6411 2
100K
s
20w
"
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
13250460 2 CAP CER X5R 0 1UF 10% 16V 0201 MURATA 6410, C6411 CRI TI CAL

SYNC DATE:O&/ 04/ 201,

ISYNC MASTER=J43_M.B

Audi o: Speaker

Anp

d} Appl e I nc.
®

TG Ve r
<SCH_NUM-| D
<E4LABEL>

THE
Pl
THE
|
N
1
v

NOTI CE OF PROPRI ETARY PROPERTY:

| NEORMATI ON_CONTAI NED_HEREI N | S THE

RI ETARY PROPERTY OF APPLE | NC.
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' CRI TI CAL
\ J6950
BAT- K99

' F RT_TH

! PCS|

11" - Speci fic

Battery Connect or

PPVBAT_G3H CONN 48 62

' e

! o3

| scL
\ SDA|
SYS_DETECT]

C6951i 1 C6950
1UF ——0.1UF

10% 109%
16V 25V
X5R 2 2 X5R
402 402
SMBUS SMC 5 &3 SCL
(T 25 3 48 62 71

DA 35 38 48 62 71

s2 SYS DETECT L

NEG

tlt

NEG

o o [~ [o |o |= [« [~

NEG

SHLD_PI N|

SHLD_PI N|
SHLD_PI N|

SHLD_PI N|

|oooo|oooo??ooo

518- 0369

. CRI TI CAL
- w
R691502 NO STUFF
5% D6950
vy RCLAMP2402B
201,
sc7s

48 47 44 38 36 35 34 33 30 17

PP3V42 G3H

Hal | Effect Sensor

J6955
HALL- SENSOR- M_B- PADS- K99
EY

63 SMC LID R

NCX——1-0 O1—XNC
0 0

0 o
NC*——+0 O-+-xNC

34 35 36 62

X7TR CERM 2
0;

SYNC DATE=MASTE
—

Ismc VASTER=MASTER

Battery Connector & Hall Effect
BTG, NOVEET T
<
d} Appl e I nc. SCH_NUM=| D
® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | NFORMATI ON_CONTAI NED HEREI N | S THE <BRA|\O_'>
P RI ETARY PROPERTY_OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG R —
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 69 OF 120
Il NOT TO REPRODUCE CR COPY I T e p——
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Power Cabl e Connect or

CRI Tl CAL
J7000
WI'B- PVR- MB2
MRT SM
ol
O_Z_T
o 3 PP5SV_S4RS3
4
g 5
ole
+ C7006
51850508 Y™
—— 10%
, oV
X5R CERM
0201

62 60 48 40

CRI TI CAL
Q7010
S| 5419DU

PONERPAK

DCI N | SOL GATE

I nput inpedance of 68K neets
‘R7012 sparkitecture requirenents
detection of B121 (16.5V)

68K for
1%

1/ 20w

M

201

'R7010
100K

5%
1/ 20w

6.8V Zener

62 60 54 48 40 39 27 _PPBUS G3H

CRI Tl CAL

x D7012
GDZT2R6. 8
GDZ- 0201

R7006
4.

7
1 2 PPBUS G3H R
AAAY%

1

R7005 M5
10 N

PP18V5 DCIN I SOL R

5%
1/ 8W

MN LINE WDTH=0 4 MM
MN NECK WDTH=0 2 MM
VOLTAGE=18 5V

PPVI N G3H P3V42G3H

N LINE WDTH=0 4 nm
NECK W DTH=0 2 mm

VOLTAGE=18 5V

3. 425V "G3Hot "

Supply needs to guarantee 3 31V delivered to SMC VRef generator

Suppl y

©

P3V42G3H BOOST
DI DT=Ti

™

W LF
805
CRI Tl CAL CRI Tl CAL
C7091 1 1 C7090
1UF ——  —L1uF
BT I 5
X5R 2 2 X5R
203 203

'‘R7080
0

5%
1/ 20W
, 0201

P3V42G3H_SHDN L

Vi

Ur7090
LT3470AED
DFN
SHDN*

CRI Tl CAL

p B

BOOST

MN LINE WDTH=0 5 mm
M N NECK WDTH=0 2 mm

C7094 *
0. 22UF ——

CRI TI CAL
L7095

10UH 20% 0 85A 0 460HV

S

PP3V42 G3H 37 3o
a8 57

Bl AS|

E

2520

) &

NO STUFF
‘R7081
49. 9K

1%
1/ 20w
ME

, 201

5]

o

P3V42G3H FB

7095 R7095*

<Ra>|

348K
1%
1/ 20w

201,

MN LINE WDTH=0 2 nm
M N NECK WDTH=0 2 mm

<Rb>|

R7096"
200K

1%
1/ 20W

201,

Vout = 1.25V * (1 + Ra / Rb) _l_

33 34 35 38 38 44 46
59 80 82 63

3. 425V

300mA Max Qut put
(Switcher limt)

SYNC MASTER=J43 M.B
o

DC-In & G3H Supply

<:f5 Appl e I nc.
®
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4 3

1

FROM ADAPTER

62 60 47 _PPDCIN G3H

Rever se- Current

I nrush Limter
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PPBUS SO LCDBKLT FET

NOSFET FDCB38APZ
CHANNEL P TYPE
CRI Tl CAL RDS(ON) 43 nChm @ 5V
Q7706 *C7797 AND C7799 SHOULD BE PLACED IN T BONE FOR ACOUSTI CS
LOADI NG 0 65 A (EDP)
FDCG38AP27$BI\/5001 *PPBUS SW LCDBKLT PWR SW SHOULD BE KEPT AS SHORT AS POSSI BLE
ssore H PPVI N SOSW LCDBKLT FET “LCD BKLT PWM SHOULD BE AWAY FROM BOOST CI RCUIT
3
F7700 ©
3AMP- 32V- 467 " THERE 1S A SENSE :E:‘ STCR BETVEEN PLACE NEAR-L7701 2 3mm
PPBUS SW LCDBKLT
62 60 48 47 40 30 27 _PPBUS GBH 1 2 PPVI N_SOSW LCDBKLTFET ki S oS Swro CRITI CAL CRITI CAL
RN LTNE W D=0 4 o J_}_ AND PPBUS SW BKL L7701 D7701 PPHY_SOSW LCDBKLT s 60 62
603 HF VOLTAGE=12 6V hal ON THE SENSOR PAGE 15UH 2. 8A
PLACE S| DE=BOTTOM 'R7788 C7782 * — SR
R 010k 54 30 _PPVI N SOSW LCDBKLT ~— o 1YY Y L2 LCDBKLT BOOST A N«
1% 10% —T— o CRITI CAL PIMBOS3T SM M N RECK W BTH-0 150 v L CRITI CAL CRITI CAL
o xR G C7712 ¢ 1 C7713 ST neve-TRUE RBL60M 60G 1 C7796 1 C7797 1 C7799
2201 10UF 0. 1UF DI DT=TRUE —L 220PF — 10UF — 10uUF
390 3 T, W T, W 5V
LCDBKLT EN DIV L 2 2 2% 2 X7R CERM 2 ¥R 2 xR
805 402 0402 1210 1 1210 1
1 PLACE NEAR=L7701 1 3mm PLACE NEAR=L7701 1 3mm
R7789 PLACE NEAR=U7701 A5 3nm PLACE NEAR=D7701 2 Snm
147K 4 PLACE NEAR=D7701 2 3nm
1% = =
1/ 20w
, 201 59 57 56 54 50 49 43 32 17 16 _PP5V_SO
A
LCDBKLT EN L XW'720
sM
PPVOUT SW LCDBKLT FB 1 2
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DWNSLO6VK- 7 '_ BYPASS=U7701 D1 Snm BYPASS=U7701 D1 3nm M N LINE WDTH=0 1 MV PLACE NEAR=C7797 1 5mm
M N NECK WDTH-0 1 W1
Sotsea | g C7710 ¢ 1 Cr7714
VER 3 1UF —— 0. 01UF
[ 10% —— T606
5V 0V
M- R 2 2 X5R CERM
se® 603 1 1 .
G" S[3 230 26 18 17 1 B 88 % §°_PP3V3 SO ! 10.2 ohmresistors for current
op BKLT EN L COBKLT D SABLE HBHBHBRE Y i
il o measur enment on LED strings.
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05707 |25 C7711 1 PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
DWNSLO6VK- 7 0. 1UF ——
SoTS63 | Y 103s0198 3 RES THN FLIM 1/ 16W 10 2 GHM O 1 0402 SW R7717 R7718 R7719 BKLT: ENG
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» (GN\D BKL SGND) VDD O VLDO VI N
2[G7 s
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2 2 BKL FLTR @ | FiLTER S 1N R WBTEES 30T TN e Worio S 2
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R7Z53 1120w BKL | SET s i seT 8 FB| %S BKLT: PROD
SMBUS PCH CLK 1 2 201, o R7718 0 1 2 LED RETURN 2
o7 30 19 36 10 [TRy—=2 BKL FSET 8 |FseT - VN LINE WOTREO 5 NN 1w iF a0z oo = =
¥ MRS & MY S ek T
R7757 BKL SCL 3] mm mm
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. 5% ¥
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1/ 20w 1/ 20w 1/ 20w
L% L[ ), XW'710
sm
GND_BKL, 1 2
R B SO0 X
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| _LED=369/ Ri set Vot rhGesov 010 2 MM
(EEPROM shoul d set EN_I _RES=1) PLACEMENT NOTE=Keep away from noi se nodes(E4 Al A2 Bl B2 pins)
Keyboard Backlight Driver & Detection
oRITI AL
L7750 .
59 57 50 34 50 40 43 32 37 15 _PPSV SO 10UH 0. S8A- 0, 35CHM Keyboar d Backl i ght Connector
1 2 KBDLED SW.
BYPASS=U7750 1 2 2 WM 1008AS SM MN LINE WDTH=0 3 MM CRI Tl CAL
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1.8V S3 REGULATOR

62 60 57 56 44 18 14 11 8
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o 1w
oFN m
Y 1Y 0612 SHORT
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SHTO1 N TRE o M N LTNE W OTH=0 GV
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7 o 113K eq Mz
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oRITICAL
g762lL cr822 ¢
90 9K
1% 2% — =
20w o
M SR CERM 1 2
201,
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CRITICAL
u7870
Tes72015
s PP1V5 SO
40 29 28 18 17 16 15 13 11 8 PP3V3 S5 4 Bl AS 8 56 57 60 62
EEREEEE LS
Vout = 1.5V
60 55 23 22 21 20 [TT)-PPLVE S3 SN ouTl L
Max Current = 0.02A
57 20 [TR)-EMSLP S3 BUF L 3|EN NCL2 NC
T
c7870 * c7871 ! an B 1 c7872
1UF —— 1UF —— 5 7| — 2 2UF
o 2 o 2 2

1. 05V SUS LDO

Cougar Point requires JTAG pull ups to be powered at 1 05V when SUS suspend well is active
Pull ups (3) nust be 51 ohns to support XDP (not required in production)
70mA is required to support pull ups Alternative is strong vol tage
dividers (200/100) to 3 3V S5 which burns 100nWin all S states
CRITICAL
xop
u7840
h es720105
PR3V SUS
o _PPIVOSSUS 1660
+]BI AS
Vout = 1.05V
s out:
Max Current = 0.35A
slEN Nd2_s¢ NC
xop xop
c7840 * an BB 1 c7841
1F —— —|— 2o
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8 7 6 5 4 3 2 1
1.5V SO Audi o Swi tch Loadi ng specs per J41/43_Power Budget _Ri vi era_rev0. 99e

NOSTUFF
R8042 R8041 PP1V5 SOSW AUDI O HDA 8 11 17 56
0 0 .
1y ) 2 . 2 PP1V5_SOSW AUDI O HDA h
7 g 4 PPLYS SO A AN s swano o L 3.3V SUS Swtc
5% 5% M N NECK W DTH=0 17 nm
1/ 20w 1/’5FOW VOLTAGE=1 5V om T
NOSTUEF o¥ obFy MAKE BASE=TRUE R8020
. 0. 002
R8040 — PP1V5_SOSW AUDI O 56 59 63 ug020 w
10K 8040 - I - - VeI TPS22924
s TPS22924 L Ppivs soswaubio 55 50 63 CEREEEE S o osP M. PP3V3_SUS FET R AN 2 PPaV3_sus
M A CspP AL M N LINE WDTH=0 3 nm . — 8 11 14 18 44 55 57 60 62
201, VN NECK WOTH-0 17 EDP: 35mA e |JVIN - VoUT([en | yograesss av " Ve Eoe 112ma
e [MIN voUT([ e VOLTAGESL SV pun—— M N NECK W DTH-0 20MM e Ne D
CRI Tl CAL
P3V3SUS EN e |ov
s [THy—PLVSSOSW AUDI O EN e [on ug040 7 M D uso20
ap €8020 * s
Par t TPS22924C Par t TPS22924C
C8040 * g ar T oUF ——
1. OzLéF%__ Type Load Switch L . Type Load Switch
6 3V X5R
0208 R(on) 19.6 nChm Typ 0201 1 R(on) 18.5 nchm Typ
) @1.8v 21.8 nthm Max » @2.5v 25.8 nthm Max
£ Current 2A Max = Current 2A Max

1. 05V PCH HSI O Switch
3.3V $4 Switch - 3.3V SSD Switch

R8000 ﬁ
Us000 0. 002 w0225 35 17 18 15 33 13 5, PP3V3 S5 ]

s 2% BB Y 237 VDD
52524025 pp3v3 s TPS22924 so12E o, U8005
EE LA w2 P Ao PP3V3_S4_FET R B > PP3V3 s4 25 26 27 29 34 36 37 60 62 402 SLGEAP1471V )
VI N VCUT( o1 VOLTAGE=3 3V 3J( )LA . 1 C8070 = TOFN B
=) CEREEE T S S - cBoy - + ] g P15 0 SITTRRY
CRI TI CAL D50t
VDD
S4 PWR EN < |oN 2 83V 56 15 PCH HSI O PWR EN 9 |oNn CRITICAL S| s PP1V05 SOSW PCH HSI O 8 11 56 60
57 28 18 [T . us0n00 Us070 SERM XSR o sW
C8000 * g Par t TPS22924C SLEAPLAS3V = G\D Us0o5
1.0UF —— PP P3V3S0SW SSD_FET RAMP 7_|cap Dl e ® C
Type Loat itc
63V P LGBAP1417V
o 29 15 RTICAL o 5 PP3V3 SOSW SSD FET R 2 ar t sLGs
0201 1 R(on) 18.5 nthm Typ C8071 1[5 57 VOLTAGE=3 3V EDP: 5A = -
4700PF M N LINE WDTH=0 50MM Type Load Switch
d @2.5Vv 25.8 nChm Max 0% G\D M N NECK W DTH=0 20MVI Sense R on sensor page
A © N R(on) 9.8 mChm Typ
— current 2A Max uso70 HSI O has turn-on requirenent of @4V Vgs TBD nohm Max
. SLCBAPLA53Y <0.1V/uS ranp rate and
= 2§ <65uS from EN to 95% (1. 05V) Qurrent 6A Max
57 56 Type Load Switch
3.3V S3 Switch u Reon) 7.8 mehm 1vp
) R8011 @25¢C 8.5 mohm Max
0. 002
v Current 5. 3A Max
72 0 us010 0612 SHomT
w552 10 5 ppgva S5 TPS22924 PP3V3 S3 FET R LAAA2BP3V3 S8 15 18 19 34 38 39 60 62 63 |
B =
& 5357 58 2 AL 4 MN LINE WDTH=O S0Mv o ¥ "4 EDP: 1.02A NOSTUFF
w VN vour( [ M N NECK W DTH=0 20Mv e Ne 08060 ORITICAL
CRI TI CAL I REHVB30DPBF
7 (TR P3V3S3 EN 2 |ON usoi10 |
GN\D
PP1VO5 SO ol j - ® PP1V05 SOSW PCH HSI O 8 11 56 60
s} Par t TPS22924C 53 49 40 36 17 16 15 11 8 6 - - EDP: 1. 84A
ou — e ottt & 16T UFF - 1.8
i) oa c —
¥ e PPSV S0 & 'RBO60
59 57 56 54 50 49 43 32 17 16 . .
R(on) 18.5 nGhm Typ 62 60 NCSTUFE Q806
| NTUD3168CZ <
@2.5v 25.8 nthm Max R8063* P=hee
= Current 2A Max 10K N NEL s HSIOFET DRV L
5%
1720w NOSTUFF
i RE061" B
o ke 3% 062
HSI OFET EN L el 20W ovstosve 7 | |24
M
3.3V SO Switch 62 - ver s | 9]
.
' ¢ e T e p——_ o
SoTS63 = NOSTUFF NOSTUFF e
US030 Sense R on sensor page VER 3 RSOGZ] C8060 * 5|G Sz
58 57 56
%% P pravs s5 TPS22924 PP3V3 SO FET R w [ 330 0.0k —— =
B csp =
588 2 AL NN LUNE WDTHEO Somvt 2[6¥ sk o {al ] S o A
B2 )VI N VOJT( B1 M N NECK W DTH=0 20MVI ! oy .s Yy s 0201
EDP: 1A 56 15 %’:
CRI TI CAL uso30 = 4 =
P- CHANNEL HSILOPET DRV H
57 56 [Ty—P3V3S0_EN = TPS22924C
a\D Part (HSI OFET_EN_L)
3 Type Load Switch
R(on) 18.5 nChm Typ 4 h
R @2.5V 25. 8 nGhm Max 5V SO SW t C
r Current 2A Max
= 62 60 53 52 47 45 33 52 __PP5V_SARS3
3.3V Sensor Switch * G8080
. - 0. 1UF
5 10%
2 &R cerm am T
Eg RB050 UB080 aur
5 U82%52 s SLGBAP1443V 4 0. 002
i TP 4 = 19%
1 gPP3V3 S5 229 PP3V3_SASW SNS FET R IAAN PR3V SASW SNS 39 40 41 60 PSVSO FET RAVP 7 | cap  TOFN s o o TS VERT] TS ITESE A
VOLTAGE=3 3V
0 3% A2 ) AL M N LI NE WDTH=0 Smm S EDP: 50mA ORITICAL - o612 Erert
@8 s VIRV o M N NECK W DTH=0 2nm 16w o P5VS0 EN 2 | on 9 5 o PPSV SO FET R 1 2 _PP5V_SO 16 17 32 43 49 50 54 56 57 59
% out( 1 - > VVW\ 8 Power FETs
CRITI CAL o cBo81 M LANE W DTHE0 50MM 34’ " ]+ Epp: 300me . o
SMC SENSOR PWR EN 2 |on 10% GND M N NECK W DTH=0 20M\i NC o arEemNe
40 7 25 [Ty SNC SENS o U050 o . l us080 @ Appl e Inc. CH_NUMV
201
3 Part TPS22924C 1 Part SLGBAP1438V ®
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S5 Enabl es

S3 Enabl es

57 35 34 20 18 13 [TN)- PM SLP S4 L
PLACE U7501 21 7nm

PP3V3 S5 'R8111 ‘R8116 ‘R8112
52 %0 g5 SMC PM @ EN R8140 ©W BB VIR St andby Enabl es Rl A k
1AL 2o sy S5 PUR EN — S5 PWR EN o = = NOSTUFF oow Toow aow
/\/5\//\/ MARE BASE=TRUE — c8170 o e
M 2o1
1/ 20w NOSTUFF 0. 1UF 2 2 2
5 . ALACE NEAR-LTA00 16: 6 ALACE NEAR-LTAZ0 2 B ouace NeAR-UBO10 0 6
201 1 C8142 6 3V
P3V3S3 EN — P3V3s3 EN ooy 56 57
0. 47UF Csor %7 %@ TRRE BASESTRUE =
. BYPASS=UB170 6 2 3mm B0 o 55| P1VBS3 EN — P1VBS3 EN oo 5 5
MAKE BASE=TRUE -
402 6
74LVC1G&32 p— N
1 pLace near-Urso1 21 7m . PM SLP S5 L L85 = 51| DORREG EN _ — DDRREG El oo st 57
- PWR_EN — S4 PWR EN oo 16 28 56 57
SMC_S4 WAKESRC EN i BT - NO STUFF NO STUFF
36 35 S4 PVR EN [0y 1o 28 56 57 : C8111 1 C8116 : C8112
S5 Power Good = —/— 0. 1UF ——0.470F —— 0. 47UF
° ° T 20% éD;/x;/ -1 éD;/x;/
548 4% 45 _PP3v42 G3H T oo 2  Cerm xsR
34 33 30 17 '\lc CERM CERM X5R CERM X5|
BEBE e reueansor 20 7em = s iy A . -
R8141% LAAAZ 1uss_ww:z, STBY [sgl P .
100K S R8114 R8117 -4
& 100 100 L
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