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PRODUCT SAFETY REQUI REMENTS:
PCB, UL RECOGNI ZED, M N. 130-C TEMP. RATING AND V-0 FLAME RATING PER UL 796 & UL 94.
PCB TO BE Sl LK- SCREENED W TH UL/ CUL RECOGNI TI ON MARK, MANUFACTURER S UL FI LE

1 2r

Schematic / PCB #'s d} Appl e I nc. SCH_NUM>
(<]

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON NUMBER, UL PCB NMATERI AL DESI GNATI ON, 130-C TEMP. RATI NG AND V-0 FLAME RATI NG
051- 00385 1 SCHEM MLB, J43A scH CRITI CAL NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTA! NED HEREI N | S THE
820- 00165 1 Pear, M, 43 pce CRITI AL PROPR| ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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BOM & oups Alternate Parts
BOM GROUP BOM OPTI ONS
PART NUVBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS:
M.B_COWWON ALTERNATE, COWON, M.B_M SC, M.B_DEBUG PVT, M.B_PROGPARTS PART NUVBER
M.B_M SC PP5V5_DCI N: NO, TBTHV: P15V, EDP, CAM_XTAL: NO, CAM WAKE: NO, APCLKRQ | SOL, TPAD_I NTWAKE: SHARED, USB_PWR S3, SD_ON_M.B, VCORE_FETS, SSD_LPSR S3 37651032 37650855 ALL Toshib at tor oredes v
M_B_DEVEL: ENG ALTERNATE, BKLT: ENG, XDP_CONN, DDRVREF_DAC, SOPGOCD_I SL, DBGLED, | SNS: ENG 37651129 376S0855 ALL N alt for O odes dual
M.B_DEVEL: PVT XDP_CONN o 37651089 37651128 ALL it tor oo st
M.B_DEBUG ENG XDP, SAVOONN o 13850684 13850660 ALL st a1t 1o Ty o
M.B_DEBUG PVT BKLT: PROD, XDP, SAMCONN, | SNS: ENG, DBGLED, XDP_CONN o 13850703 13850648 ALL W ot 0 7oy uden
M.B_DEBUG: PRCD BKLT: PROD, SAMCONN, XDP, | SNS: PROD o 15250586 15251301 ALL et oy a0 e
37250186 37250185 ALL M@ alt to O odes
OJr r ent Sensor (bnf i gur at | On 19750479 19750478 ALL 200w Epson alt 1o NOK
BOM GROUP BOM OPTI ONS - CPU DRAM CFG Chart 37651053 37650604 ALL Godes a1t 10 Fairahild
I SNS: ENG S o VENDOR CFG1 | CFGO S7ASOTI3 | 871S0588 AL o e e
| SNS: PROD (CPLLHS_| SNS: YES, CPUNRLI SN YES, CRAAL| SYS: YES, PIV05_. SAS: N Al RPCRT_ 5165 NG, S50 SNS: YES, LCCBKLT_| SNS: N\ V35, SNS: N\ 3V350_1 SNS: N OTHER_HS_ SS: L CAMLY SH5: Q) CRUDKRL| 15V, PAREL_| 5S¢ O HYNI X 0 0 12850371 12850376 ALL o e s
SAVBUNG 1 0 15281821 15281757 ALL to nec
CPU DRAM SPD St r aps v RO o . 19750480 19750343 ALL [
| BOM GROUP | BOM OPTI ONS R ELPI DA 1 1 19750481 19750343 ALL epson crystal st 1o T
DDR3: HYNI X_4GB RAMCFGO: L, RAMCFGL: L, RAMCF&: L, RAMCFG3: L, DRAM TYPE: HYNI X_4GB 10750254 10780241 At
DDR3: HYNI X_8GB RAMCFQD: L, RAMCFGL: L, RAMOFGR: H, RAMCFGS: L, DRAM TYPE: HYNI X_8GB o S| ZE CFG 3 CFG 2 35353452 35351280 AL
DDR3: SAVBUNG 4GB RAMOFGD: L, RAMOFGL: H, RAMDFGR: L, RAMOFGS3: L, DRAM TYPE: SAVBUNG 4GB o 48 0 0 12690986 12690284 At o
DDR3: SAVBUNG_8GB RAMOFGD: L, RAMOFGL: H, RAMDFGR: H, RAMOFGS3: L, DRAM TYPE: SAVBUNG 8GB o 8CB 0 1 12690397 12690329 At o
DDR3: ELPI DA_4GB RANCFGD: H, RAVCFGL: H, RAMCFG2: L, RAMOFGS: L, DRAM TYPE: ELPI DA_4GB o 16GB 1 0 S77S01ss srrsoios AL o
DDR3: ELPI DA_8GB RANCFGD: H, RAVCFGL: H, RAMCFG2: H, RAMCFGS: L, DRAM TYPE: ELPI DA_8GB o RSVD 1 1 12690398 12690220 AL i
DDR3: M CRON_4GB RANMCFGD: H, RAMCFGL: L, RAMCFG2: L, RAMCFG3: L, DRAM TYPE: M CRON_4GB o 19750542 19750544 AL i
DDR3: M CRON_8GB RAMCFQ: H, RAMCFGL: L, RAMCFG: H, RAMCFG3: L, DRAM TYPE: M CRON_8GB 19750545 19750544 AL T
DDR3: HYNI X_16GB RAMCFQD: L, RAMCFGL: L, RAMCFG2: L, RAMCFG3: H, DRAM TYPE: HYNI X_16GB 13650681 13650638 AL mn e
DDR3: SAMBUNG_16GB RAMCFQD: L, RAMCFGL: H, RAMCFG: L, RAMCFG3: H, DRAM TYPE: SAVBUNG 16GB 13650841 13650638 AL Lo
DDR3: ELPI DA_16GB RAMCFQD: H, RAMCFGL: H, RAMCFG2: L, RAMOFGS: H, DRAM TYPE: ELPI DA_16GB 376500014 | 87650761 AL me
DDR3: M CRON_16GB RAMCFQ): H, RAMCFGL: L, RAMCFG2: L, RAMCFG3: H, DRAM TYPE: M CRON_16GB 15251876 15251804 AL b
107S0255 107S0240 ALL yntec alt to TFT
Pr ogr anmmabl e Parts 107S0250 10750248 ALL Smie alt to e
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON 870-5074 | 870-1938 AL oo
33550915 1 ceprn aver T, S 50wz, 1. . 12890 CRI TI CAL TBTROM BLANK 860- 3428 860-1327 AL o s o
341500159 1 120, EPROM FALCEN 8 DGE(V2T. 1), PRXO 0, 911013113 12890 CRITI CAL TBTROM PROG 33350787 33380677 o Tre e x e | ALL o s o
33851214 1 1 SHEL2- 51, 40M/ S00M S e 167808 U5000 CRI TI CAL SMC: BLANK 860-3690 860-1328 AL e s o _—
335500006 1 |G, SERI AL FLASH, 64 MBI T 3V, BON, GE=1 U6100 CRI Tl CAL BOOTROM_MAC: BLANK 33350785 33350681 SRawTeE it x s | ALL T SToere wo
335S00007 1 ICSERI AL FLASH 64 MBI T 3V, VBON, GE=1 U6100 CRI TI CAL BOOTROM_NUM BLANK 35353814 35353812 AL s e
341500153 1 |6 B RMWDL0B), PROTO 0, 111011133 U6100 CRI TI CAL BOOTROM PROG 311500008 | 31180271 AL o e
311S00007 31150426 ALL AT SN BUFFER
311S00015 31150450 ALL AT T A
,\/bdul e Par t S 311500013 3110508 ALL AT S BuerER
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON 311500014 | 31150815 ALL o v
337500029 1 BOW GO, D0, 1.8, 15W 2+2,0. 7, M B1168 0500 CRI TI CAL CPU. 2. 1GHZ 353500133 | 353s2741 AL e o
337500073 1 BON G, 00, 1. 6, 15W 242, 0.6, 4M B1168 0500 CRI TI CAL CPU: 1. 6GHZ
338500069 1 |G TE, PR 26,286, 1212  FO-CBP, TRAY 2800 CRI TI CAL
33851264 1 |G, BCMSTOOAZKEEBAG, S2 CHRA, B30, 209FCBGA 3900 CRI TI CAL
607- 6811 1 ASSENBLY, SUBASSY, PCBA, HALL EFFECT, K09 16955 CRI TI CAL J113_M.B
946- 5477 1 W GLUE, M.B, J41_)43 GLUE CRI TI CAL
825- 7987 1 LABEL, M_B, J41/ J43 NEW LABEL
376500036 2 VGSFET, 1 .30V, 52A. 5. 9M 8P 3. 33,3 OFN Q7310, Q7320 CRITI CAL VCORE_FET: REN
376500037 2 VGSFET, 1 .30V, 64 3. 5M 8P 3. 33,3 OFN Q7311, 7321 CRITI CAL VCORE_FET: REN
37651194 2 NCSFET, - G 30V, 15. 34, 12M 8 3,33, 3 OFN Q7310, Q7320 CRITI CAL VCORE_FET: VSHY
37651193 2 VGSFET, 1 .30V, 22 6. OM 8P 3. 33,3 OFN Q7311, 7321 CRITI CAL VCORE_FET: VSHY
900- 0090 1 SOLDERPASTE CRI TI CAL
825- 7670 1 LABEL, TEXT, M_B, K21/ K78 LABEL
DRAM Part s
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
33350677 4 1 . SORAM 86, LPDCRS- 1600, 178 FBGA 12300, L2400, L2500, L2600 CRI TI CAL CRAM TYPE: H4 X_4cB
33350681 4 1 C. SORAM 16, LPEDRS- 1600, 178P FBGA 12300, L2400, L2500, L2600 CRI TI CAL CRAM TYPE: Ha X_8CB
333S00001 4 1 C. SORAM 23NM 8GS, LPDDRS- 1600, 178P FBGA 2300, L2400, L2500, U2600 CRI TI CAL DRAM TYPE: SAVEUNG 4GB ST TEEIETE
333500003 4 1 . SORAM 23AM 16GB, LPODRS- 1600, 178P FBGA 12300, L2400, L2500, L2600 CRI TI CAL CRAM TYPE: SANBUNG 8B - -
33350793 4 1 . SORAM 50, LPDORG- 1600, 176 FBCA 12300, L2400, L2500, L2600 CRITI CAL CRATYPE: ELP DA 4G BOM Confi guration
33350791 4 1 SR 26ch, LPDER- 1900, 178 o L2300, (2400, LES00, (2600 CRITI CAL oo TvPE L7 o 58 d} Appl e | nc.
33350793 4 1 . SORAM 86, LPDCRS- 1600, 178 FBGA 12300, L2400, U250, L2600 CRI TI CAL oRAM TYPE: M CRON 4GB ®
33350791 4 1C. SORAM 16G8, LPCDRI- 1600, 178P FBGA (2300, L2400, 12500, L2600 CRI TI CAL CRAMLTYPE: M CRON 5B NOTI CE OF PROPRI ETARY PROPERTY:
33350789 4 | G, SRV 257 5265, LPDERS- 1600, 176P FOGA L2300, 12400, L2500, L2600 CRI TI CAL CRAM TYPE: ELPI O 1668 PRBRI ETARY | PROPERY ONERRLE | Ne, S THE
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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BOM Vari ant s Alternate Parts
BOM NUMBER BOM NAMVE BOM OPTI ONS ) PART NUMBER | R NOVBER | BOV OPTION | REF DES | COWENTS:

639- 00623 PCBA, MLB, BEST, HY- 4GB, X430 M.B_CWNPTS, CPU: 2. 1GHZ, DDR3: HYNI X_4GB, ALTERNATE o 685- 00047 685- 00048 ALL fanesas a1 to W shay
639- 00624 PCBA, MLB, BEST, HY- 8GB, X433 M.B_CWNPTS, CPU: 2. 1GHZ, DDR3: HYNI X_8GB, ALTERNATE
639- 00625 PCBA, MLB, BEST, HY- 16GB, X433 M.B_CWNPTS, CPU: 2. 1GHZ, DDR3: HYNI X_16GB
639- 00626 PCBA, MLB, BEST, SM 4GB, X433 M.B_CMNPTS, CPU: 2. 1GHZ, DDR3: SAMSUNG 4GB, ALTERNATE 33350704 33350700 | AL | I
639- 00627 PCBA, MLB, BEST, SM 8GB, X433 M.B_CMNPTS, CPU: 2. 1GHZ, DDR3: SAMSUNG_8GB, ALTERNATE
639- 00628 PCBA, MLB, BEST, M - 4GB, X433 M.B_CWNPTS, CPU: 2. 1GHZ, DDR3: M CRON_4GB
639- 00629 PCBA, MLB, BEST, M - 8GB, X433 M.B_CWNPTS, CPU: 2. 1GHZ, DDR3: M CRON_8GB
639- 00630 PCBA, MLB, BEST, M - 16GB, X433 M.B_CWNPTS, CPU: 2. 1GHZ, DDR3: M CRON_16GB
639- 00631 PCBA, MLB, BEST, EL- 4GB, X433 M.B_CWNPTS, CPU: 2. 1GHZ, DDR3: ELPI DA_4GB
639- 00632 PCBA, MLB, BEST, EL- 8GB, X433 M.B_CWNPTS, CPU: 2. 1GHZ, DDR3: ELPI DA _8GB
639- 00633 PCBA, MLB, BETTER, HY- 4GB, X433 M_B_CWNPTS, CPU: 1. 6GHZ, DDR3: HYNI X_4GB, ALTERNATE
639- 00634 PCBA, MLB, BETTER, HY- 8GB, X433 M.B_CWNPTS, CPU: 1. 6GHZ, DDR3: HYNI X_8GB, ALTERNATE
639- 00635 PCBA, MLB, BETTER, HY- 16GB, X433 M.B_CWNPTS, CPU: 1. 6GHZ, DDR3: HYNI X_16GB
639- 00636 PCBA, MLB, BETTER, SM 4GB, X433 M.B_CMNPTS, CPU: 1. 6GHZ, DDR3: SAMSUNG 4GB, ALTERNATE
639- 00637 PCBA, MLB, BETTER, SM 8GB, X433 M.B_CMNPTS, CPU: 1. 6GHZ, DDR3: SAMSUNG_8GB, ALTERNATE
639- 00638 PCBA, MLB, BETTER, M - 4GB, X433 M.B_CWNPTS, CPU: 1. 6GHZ, DDR3: M CRON_4GB
639- 00639 PCBA, MLB, BETTER, M - 8GB, X433 M.B_CWNPTS, CPU: 1. 6GHZ, DDR3: M CRON_8GB
639- 00640 PCBA, MLB, BETTER, M - 16GB, X433 M.B_CWNPTS, CPU: 1. 6GHZ, DDR3: M CRON_16GB
639- 00641 PCBA, MLB, BETTER, EL- 4GB, X433 M.B_CWNPTS, CPU: 1. 6GHZ, DDR3: ELPI DA_4GB
639- 00642 PCBA, MLB, BETTER, EL- 8GB, X433 M.B_CWNPTS, CPU: 1. 6GHZ, DDR3: ELPI DA_8GB
685- 00046 CMN PTS, PCBA, MLB, X433 M.B_COWMON, J113_M.B
685- 00047 VCORE FET, REN, X433 VCORE_FET: REN
685- 00048 VCORE FET, VSHY, X433 VCORE_FET: VSHY
639- 00697 PCBA, MLB, BETTER, EL- 16GB, X433 M.B_CWMNPTS, CPU: 1. 6GHZ, DDR3: ELPI DA_16GB

Mbdul e Parts

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
33851246 1 1C, G.3219, USB3 SD CARD READER, 46P, LGFN u4500 CRI TI CAL
BOM G oups
BOM GROUP BOM OPTI ONS
M.B_PROGPARTS BOOTROM PROG, SMC: PROG, TBTROM PROG

Progranmabl e Parts

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
ISY’\C MASTER=MASTER SYNC DATE=MASTEH
341500148 1 |G SNC- B, BXT(Vixxx) , PROTO 0, 9113 Us000 CRI Tl CAL SMC: PROG s j
BOM Vari ant s
- B o
Sub- BOW d} Appl e I nc. CH_NUM>
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON ® Y
685- 00046 1 CWN PTS, PCBA, MLB, J113 CWNPTS CRITI CAL M.B_OWPTS NOTI CE OF PROPRI ETARY PROPERTY:
685- 00048 1 VOORE FET, VSHY, J113 VOOREFETS CRITI CAL VOORE_FETS PRBRI ETARY | PROPERY ONERRLE | Ne, S THE
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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PD Mbodul e Parts

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
806- 5107 1 CAN, TOPSI DE, ALT, 341/ 343 TBTTOPSI DE_2P_FENCE CRI TI CAL
806- 5108 1 AN, TOPSI DE, COVER ALT, 341/ 343 TBTTOPSI DE_2P_COVER CRI TI CAL
806- 3142 1 CAN, TBT, 311/ 013 TBTFENCE CRI TI CAL
806- 3215 1 CAN, COVER, TBT, 311/ J13 TBTCOVER CRI TI CAL
806- 3216 1 CAN, MDP, 111/ 13 IMDPCAN CRI TI CAL
806- 3083 1 S0, Uss, M8 911/ 913 USBCAN ORI TI CAL
Pl at ed Board Sl ot
SL0400
T NSP
'
sz 3><3:9—z oxa. 5
CPU Heat Sink Munting Bosses
Can Slots
70413 20410
STDOFF- 4. 50D1. 52H SM STDOFF- 4. 50D1. 52H SM SL0401 SL0402
s TH NSP s TH NSP
@ . . @ 2x TBT pin diodes
Sli- 1. 1X0. 4-1.4X0. 7 Sl- 1. 1X0. 4-1. 4X0. 7
70411 70412 = = L04
STDOFF- 4. 50D1. 52H SM STDOFF- 4. 50D1. 52H SM SL0403 STQNSQG
- -0 1
4x 860-1327 _1_ sil- 1. 1x0.4- 1. 4x0. 7 Sif- 1. ORI S b 2x MDP Connect or
SL0405 SL0407
Fan Boss X21 Boss SSD Boss | TSP L THNSE
20405 20414 20415 SL{1. 1X0.45- 1. 4X0. 75 SL{1. 1X0.45- 1. 4X0. 75 2x TBT chip
STDOFF- 4. 50D1. 8H- SM STDOFF- 4. 50D1. 9H- SM STDOFF- 4. 50D1. 9H- SM
1 1 1 _._._ _._:
=  860-1327 =  860-1327 =  860-1327 SL0404 SI?QA%QS
TH NSP
1 —( 2x USB Connect or
Sli-1.1X0. 4-1.4X0. 7
- Sli- 1. 1X0. 4-1. 4X0. 7
EM 1/0O Pogo Pins |

Di spl ayPort Pogo USB/ SD Card Pogo

CRI TI CAL CRI TI CAL
ZS0405 250406
POGO- 2. 00D- 3. 6H- K86- K87 POGO- 2. 0CD- 3. 6H K86- K87
sm sm
1 ( : ) 1 ( : )
= 870-1938 = 870-1938

SYNC_DATE=MASTEH

ISYNC NMASTER=NMASTER
TTILE

PD PARTS
DG, NOVEET g |
<
d} Appl e I nc. SCH_NUM=| D
o <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: P —
THE | NFORMATI ON_CONTAI NED HEREI N | S THE <BRA|\O_b
P RI ETARY P ERTY_OF _APPLE | NC,
THE POSESSCR AGREES TO THE FOLLOW NG | I ——
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 4 OF 121
11 NOT TO REPRODUCE OR COPY I T e p—
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 4 O: 76
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DDl Port Assignnents:

TBT Sink 0

TBT Sink 1
(MUxed with HDM
if necessary)

TPO531 O+

TPO501 O°*

eDP Port Assignnent:

I nt er nal

CRI TI CAL
OM T_TABLE
U0500
BROADVEELL- ULT
+
2C4G12
SYM 1 OF 19
67 25 DP_TBTSNKO M. C N<O> 54 | ppi 1 TXNO EDP_TXNO | 45 DP_INT M. C N<O> 00 o7
o7 25 (OO} —DP_TBTSNKO M. C P<0> -0 | DD 1 TXPO EDP_TXPO | B46 DP_INT M. C P<0> 50 67
o7 25 (ogE—DP TBTSNKO M. C Nel> 528 | ol EDP_TXNL [A47 o  NCINT M. CNel> o -
o7 25 ¢oOT}—DP_TBTSNKO M. C P<l> - C58 |ppi1 TxPL EDP_TxP1 | B47 > NC INT M. CP<1> oo o
DP_TBTSNK N<2. B55
o7 25 (0T} SNKO M. C > - DDI 1_TXN2 EoP_TxNe [ A7 NC I NT M. CN<2> 6a
o7 25 qogm}—DP_TBTSNKO M. C P<2> pal DDl 1_TXP2 G INLM CwZ> ooy
(ComDP_TBTSNKO M. C Ne<3> o A57 |op1 Txng EDP_TXP2 NC I NT M. CP<2> o
- DP_TBTSNK p<3> 857 | oo 1 Txes EDP_TXN3 [ A49 g NCINT M. CN<3> oo o
o7 25 qOOT}—DP TBTSNKO M. C P<3> g =07 — g [ EDP_TXP3 | B49 ° NC INT M. CP<3> o o
o7 25 18 DP_TBTSNKL N<O> 51 | ppi2_ TXNO u
o7 25 10 ¢OOT}—DP_TBISNKL M. C P<0> &— 20 | ppi2_TxPo
o7 25 10 (OOT}—DP_TBTSNKL M. C Nel> ; C53 | ppi2 TXNL EDP_AUXN | A45 DP_I NT_AUXCH C N 60 67
57 25 10 (OOT)—DP TBTSNKL M. C P<1> - BS54 | ppi2_TxP1 EDP_AUXP | B45 o—p D |NT AUXCHC P Pam L
o7 25 13 (OOT)—DP_TBTSNKIL M. C N<2> - A9 | ppi2_TXN2
o7 25 13 (OOm)—DP_TBTSNKIL M. C P<2> - BSO | ppi 2_TxP2
o7 25 10 (OOT)—DP_TBTSNKL M. C N<3> - AS3 | pDi 2_TXN3 EDP_Roowp | D20 MCP_EDP_RCOMP
o7 25 10 (T} DR TBTSNKL M. C P<3> - BS3 | ppi 2_TxP3 EDP DI SP_UTIL [ [A43 TP EDPDISP UTIL
MCP Dai sy- Chai n Strategy:
CRI TI CAL )
OM T_TABLE Each corner of CPU has two test poi nt§.
QO her corner test signals connected in
BROA%’I\%I?IP— T da? sy-chai n fashion. ! Continuity shoul d
chgrz exi st between both TP's on each corner.
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 AVB AY3 TRE AY3 | pAl SY_CHAI N_NCTF DAI SY_CHAI N_NCTF| A4 MCP DC A4 OB TP0500
MCP_DC AY60 AY60 | pal sy_cHAI N_NCTF A60 i
~ — MCP_DC_A60
-Pe s _MCP_DC AV61 AY61 e AYBL | pAl SY_cHAI N_NCTF x: i:*m: E*NCTE AL MCP DC A61 B6L E‘I?s TPO510
MCP_DC AW62 AY62 AY62 CHAI _CHATNENG TRE ° .
° VoP DO B2 — 52 x: 2:* :z*g:z DAl SY_CHAI N_NCTF|_A62 MCP_DC_A62 1—’%@6 TPO511
COHAIN AVl MCP_DC AVL -
por s _MCP DC A3 B3 mE B3 | DAl SY_CHAI N_NCTF x: 2:*0%: z*g:z AL NP DO AVL I TP0520
MCP_DC A61 B61 B61 _CHAIN_
* vor e 562 b6s mE——s x: 2:,0 v : E*gi DAISY_CHAINNCTFL A op  MOP DC AW AY2 . OB Tpos21
[ 853 | oA oY Gl N NGTE DAI SY_CHAIN.NCTF A8 1qe  MCP DC AVB AY3 s
VOP DC Ol 2 1 - = DAI SY_CHAI N NCTF| AY61 ;o  MCP DC AWG1 AY61 s
| RE S x: i:,CHA: &gi DAl SY_CHAIN NCTF| AY62 ;g  MCP DC AW62 AY62 s
_CHAIN_ AV63
DAl SY_CHAI N F MCP_DC_AV63
SY-Cral NLNCT > TP0530

CRI TI CAL
OM T_TABLE
U0500
BROADVEELL- ULT
ch 2
SYM 18 OF 19
NCx T2 |RsVD  SPARE revD_N28 (o
NC)& RSVD RSVD&(NC
NCXﬂ RSVD RSVDﬁxNC
NC. D15 RSVD RSVD U10 NC
F22 RSVD RSVD AL1
NCX—— FoXNC
NC)& RSVD RSVD%(NC
NC. J21 RSVD RrsvD_AP7 NC
RSVD AUL NC
RSVD| AULE,
rove AR
RSVD AY1.
—XNC

SYNC DATE:O&/ 13/ 201,

%lc MASTER=W LL_J43
CPU G-X/ NCTF/ RSVD
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CFG<10>:
CFG<9>
CFG<8>
CFG<4>
CFG<1>
CFG<0>

SAFE MODE BOOT

: NO SVI D- CAPABLE VR
: ALLOW NOA ON LOCKED UNI TS
: eDP ENABLE/ DI SABLE

: PCH- LESS MODE

: RESET SEQUENCE STALL

58 55 51 42 38 17 16 15 1
[

PR RPPRPRPR

= NORMAL OPERATI ON
VR SUPPORTS SVI D
NORMAL OPERATI ON
DI SABLED

NORMAL OPERATI ON
= NORVAL OPERATI ON

These can be placed close to J1800

and are only for

debug access

loooooo'

NOSTUFF HSW PRE_ES2
R0640* 'R0639
1K 1K
N e
20w HE

201

2 201

NCSTUFF NCSTUFF
R0638* 'R0O631
1K 1K
5o s
120w 50w

201, 2

= i ssue, but

—CPU CFG4> 6 16 67

NOTE: Pre-ES2 CPUs have issue with Sx cycling,
this locks CPU VR at

CFG<9>
1.7V Vboot (CPU Sighting

nust set low to avoid

#4391569) .

CRI Tl CAL
OM T_TABLE
UO500
BROAZIJI\ELLZ— ULT
+
GG
PP1V
1e, 05_S0 D61 | proc peTECT* oM 2 F 19 L prOV*[ 162 XDP_CPU PRDY L 16 64 67
NCx——Q - O S ——— (¢ 0104
. o ey PREQNGZ o  XDP CPU PREQ L am o o o7
ROG:Ié(Z) o7 57 (oo CPU CATERR L o8 caterrr @
5% = (e PROCTOK ECQ o XOPCPUTK e or
11200
201 o7 sy CPU_PECI o2 | PECI Py PROC_TM EOL o  XDP CPU TNB am e o o7
01, R056611 (1Py  PROC_TRST* |ES9 XDP. TRST L 12 16 64 67
o7 51 30 37 gy CPU_PROCHOT L 2 1 CPU PROCHOT R L =830 PROCHOT*  THERMAL | 9
o — & ey PRoCTDI|FE3 XDP_CPU TDI 16 64 67
o7 CPU_PVIRGD - B! | PROCPVRGD g ° PROC_TDQ _F62 XDP_CPU TDO 16 64 67
201 T 02 g XOPCPUTDO oy
&7 CPU_SM RCOVP<0> &—220 | sm roovPo (ry  BPVD* 4260 XDP_BPM L<0> oo
67 CPU SM ROOVP<1> o "V60 | sm RoovPL (1Py  BPML* |360 XDP_BPM L<1> 16 67
- A
o7 CPU_SM RCOVP<2> "L | sm rcove2 ey BPVRr Ol g  XDP BPM L<2> G 6 o
- A
Py BPMBY 02 XDP_BPM L<3> .
R0650" RO651" R0652" R0620" 18 TP _CPU MEM RESET L o=—"V15- SM DRAVRST* (1P BPW*D&“M@ 16 67
200 121 100 10K (1P BPNB* 503 XDP_BPM L<5> 16 67
11200 11200 120W 120 v M/TT. EN L AV61 | 5v PG ONTL1L (P BPNVB* [LK6O XDP_BPM L<6> 16 67
20, 201, 01, a0, (ry BPMI0] g XDPBPML<7> s
PLACE_NEAR=UDS00. AUSO: 12, 7m
PLACE. NEARLUDS00, AVG0: 12. 7m
PUAGE NEARCUDS00. AUSL: 12. 7m L
PLACE. NEAR=U0800. C81: 12, 7mm =
CRI Tl CAL
OM T_TABLE
U0500
BROADVEELL- ULT
+
2GGT2
SYM 19 OF 19
67 16 CPU CFG<0> A0 | cFr@ 1Py RESERVED RsvD_TR| AV63 TP_MCP_RSVD AV63
7 16 6 CPU CFG<1> A2 | crat (1py RsvD_TP|_AYS3 TP_MCP_RSVD AU63
67 16, CPU CFG<2> ACE3 | cF@2 (1py
o7 64 16 CPU CFG<3> AAB3 | cE@a (1ry RsvD_TP| 63 TP_MCP RSVD 063
7 16 6 CPU CFGe4> AABO | crea (1py RsvD_TpP| %62 TP_MCP_RSVD 062
67 16, CPU CFG<5> Y62 | cras (1py
o7 10 @y CPU_CFG<6> >0 lcFes ary RrsvD_Ba3| B43 o\
o 16, 7> Y60 | crar 1y
67 16 5 CPU CFG<8> V62 | crGs (1py RSVD_TP| AS1 TP_MCP_RSVD A51
o7 10 o By CPU_CFG<9> - O lcF® ary rRsvD_TP| B51 TP _MCP_RSVD B51
o 16 5 10> V60 | cFGLO (1py
o 16, CPU CFG<11> W0 | crait (1py RrsvD_TP| 60 TP_MCP_RSVD L60
o 16 CPU CFG<12> T63 | craL2 (1ry
67 16, CPU CFG<13> T62 | cra13 (1py Rsvnﬂch
o7 16 CPU CFG<14> T61 | crGia (1ry
e e e e e e e el e ool o7 15 CPU CFG<15> T60 | craLs (1ey RrevD V23 o \c
_ Y22
= PONER FEATURE! ACTI VE VD X
= WR DCESEAI\KJ::RSSJP:;K;ZT g\T/I D I N PU GGG g M2 cRais (i " ne
- ' CPU CFG<18> W63 | crai8 ¢
- 16, 1PY AY15
= NOA ALVAY:! INL OCKED PROC | _ COWP| CPU_OPI _RCOMP.
B ENABLE\SA S U ! 1o CEy—CPU CEGe17> o281 cFa17 (ry =P
T PO LEss MooE ' By CPUCFGe10> g W2 Icra1o ey RevoL AV62 ‘ROB90
= F—=xNC
- ! V63 D58
= S_TAEL _AF_TEIf P_OJ_PL_L _LO?K_ o CPU_CFG RCOVP CFG_RCOWP RSVDL 22 s NC 1112. 9
25 | revp 1720w
NCx——— RS vss| P22 L
NC)& RSVD vss| 21
D1
oo NCX 555 rave L =
1o 67 NCX g RSVD rRevDL P20
o er PCH TD | REF NO* 512 Re0 SNC
16 o7 TD_| REF RSVDHNC:
16 67 A A
R0680 R0685
49.9 8. 25K
13 13
11200 120w
M M
200 You

MASTER=W LL _J43

I SYNC
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AH63

63 MEM A 0>

3 8D MEM A DO<1> =0 AHE2
o3 By MEM A DO<2> o—> AK63
- M A N AK62
63 MEM A 4> AH61
63 MEM A 5> AH60
- M A N AK61
63 MEM A 7> AK60
. MEM A 8> AMB3
63 MEM A 9> AVB2
63 MEM A 10> AP63
63 MEM A 11> AP62
o3 MVEM A 12> AVB1
63 MEM A 13> AVBO
63 M A 14> AP61
63 MEM A 15> AP60
63 MEM A 16> AP58
63 M A 17> ARS8
s MEM A 18> AVB7
63 MEM A 19> AK57
63 MEM A 20> AL58
63 MEM A 21> AK58
63 MEM A 22> ARS7
63 MEM A 23> AN57
63 MEM A 24> AP55
63 M A 25> AR55
63 MEM A 26> AVB4
63 MEM A 27> AK54
63 M A 28> AL55
63 MEM A 29> AKS5
63 MEM A 30> ARS4
63 MEM A 31> AN54
63 MEM A 32> AY58
2 MVEM A 33> AVS8
63 MEM A 34> AY56
s MEM A 35> AVE6
63 M A > AV58
63 MEM A 37> AUS8
o2 By MEM A DO<38> o—p V0
S:E_NML“A_LBG
53 B MEM A DQ<40> o—> AY54
o B MEM A DO<41> o=t AVB4
3 B MEM A DQ<42> o— AY52
o2 By MEM A DO<43> =0 AVG2
= 8D MEM A DQ<44> =0 AV54
38D MEM A DQ<45> =0 AUS4
o2 By MEM A DO<46> o—> AV52
o3y MEM A_DO<47> — AUS2
o B MEM A DQ<48> o—> AK40
o2 By NEM A DO<49> o= AK42
- MEM_A_DO<50> AVA3
53 B MEM A DQ<51> =0 AMAS5
63 MEM A 52> AK45
63 MEM A 53> AK43
63 MEM A 54> AMI0
63 MEM A 55> AMI2
63 MEM A 56> AV4E
63 MEM A 57> AK46
o M A = AVA9
63 MEM A 59> AK49
o MVEM A 60> AWK8
- MEM A_DO<61> AK48
63 MEM A 62> AMB1
63 MEM A 63> AKS1

\g \g \g \g \g \g \g \g \g \g \g
88848888888

o

egeeegee
L

\g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g
R R

SA_DQB3

CRI TI CAL
OM T_TABLE

g UUbI(:)E) UL7SA_CLKo* AU37 MEM A CLK N<O> 20
O Z‘DC“+EC,—|—2 SA_CLKO|_AV37 MEM A CLK P<0> 2
Sym oA 19 SACLKLY AVBE g MEM A CLK N<l> oD
SA_CLK1! AY36 . MEM A_CLK P<1> o
< SA_CKEO| AM3 MEM A CKE<0> 20
d SA_CKEL! AM3 M A E<1> 20
E SA_CKE2| AY42 MEM A CKE<2> 2
g SA CKE3[ AY43 g  MEM A CKE<3> o
g SA_CS0* AP33 MEM A CS L<O> 20
g sA Cs1 B2 g MEMACSL<l> 0 epna
sA coTo| APS2 g MEMA CDT<0> om0

LPoDRS
cass SA_RAS* :AY34 - =MEM A RAS L oo <

AVB4 =
sz SA VE* - =MEMA VE L oo s
oo SACASRABE o vEmMACGASL e
cass SA BAO AU35 =VEM A BA<0> 63
cass  SA_BA1[ AV3S . MEM A CAB<6> o =
cms  SA Baz| AY4l * =MEM A BA<2> oo o
o SA_MAO AU36 - =MEM A A<O> o &
ces SA MAL|AY37 > =MEMA A<l> o
cass SA MA2 AR38 =MVEM A_A<2> 63
rovor  SA_MA3| AP36 TP_LPDDR3 RSVDL o3
rsvoz SA_Maa| AUBS . TP_LPDDR3_RSVD2 oo o
o SA Mas| AR36 =MEM A_A<5> 63
e SA Mas| AV40 =MEM A A<6> o2
cana SA MA7 AVB9 =VEM A A<7> oD &3
s SA MAS AY39 =MEM A A<8> 63
AU40 =

caat SA_MA9 =MEM A A<9> ooy o
cer SAMAIO[ AP35 SMEM A Acl0> o
a7 SA_MALL| AWML =MEM A A<11> 63
care SA_MAL2| AUAL MVEM A CAA<6> 20
caso SA_MA13| ARSS =MEM A A<13> 6
cano SA_MAL4| AVA2 =NEM A A<14> oo o
s SAMAS[AMZ 0 -MEM A Aci5> o =
SA_DQsNo| AJ61 MEM A N<0> 63
SA_DQsN1| AN62 MVEM A N<1> o2
SA_Dosne| AVB8 MVEM A N<2> o
SA_DQsNa| AVBS MEM A N<3> 63
SA_Dosna| AVS7 MEM A N<4> 63
SA_DQSNS| AV53 g NEM A DOS Ne5> D -
SA_DQsNe| AL43 @=9/EM A DC5 N<6> D
SA_Dos7|_AL48 o MEM A DCS N<7> O
sA_Daspo| AJ62 @=gVEM A DOS P<0> D
SA_DQep1| AN61 M A P<1> 63
SA_Dqsp2| ANS8 MVEM A P<2> o2
SA_DQsP3| ANSS MEM A P<3> 63
SA_DQepPal AVE7 VEM A P<4> o
SA_DQsps| AVB3 MVEM A P<5> o2
SA DQP6l AL42  og NEM A DOS P<6> D
SA_DQeP7| AL49 @=9EM A DC5 P<7> D
SM VREF_ca| AP49 & CPU DI MM VREFCA o
SMVREF_DQO[ ARSL g CPU DI MVA VREFDO o 0
SM.VREF_DQLL APS1 g  CPU DI MVB VREFDO o 0

24 63 70

63 70

CRITI CAL

OM T_TABLE
o MEM B DO<0> AY31 | 53 poo S50 SB CKo*yAWVBE g  MEMB CLK N<O> yymy 2226 v
o MVEM B 1> AVB1 | 55 pQL BROAZ%QELL' uT SB_cKo| AN38 MEM B CLK P<0> 22 24 73
o VEM B DO<2> AY29 | sp_pe 5 SB O ANSE Ly WEMBOKNGI>  prnasaen
. M B > AR |gg pgg ™4 F 19 g galASE S WEMB QK P> oo 2 2 10
63 MEM B 4> AV31 | s pos
o@D MMB DOS> g AW Isp pos o SB_CkE0| AY49 MEM B CKE<0> 2 20 70
o2 CEry—MEM B_DO<6> o——"V2% | SB DX 4 SB_cKE1| AYSO M B_CKE<1> 22 20 70
o@Dy MMB DOT> g A9 Isp por 2 SB_CKE2| A9 MEM B_CKE<2> 23 24 70
o MVEM B DO<8> AY27 | 53 pg g sB oke3| A0 g MEM B OKE<3> oD 2 24 70
. MVEM B 9> A7 | 55 poo
o MEM B DQ<10> AY25 | sp pQio % SB_cso* yAMB2 MEM B CS L<0> 22 23 24 70
o MEM B DQ<11> A5 | sp pQi1 § sB Cs1 G2 g MEMBCSL<l> 000 R
63 MEM B 12> AV27 | 58 pQi2 4
o MEM B DQ<13> AR7 | sp pQi3 se opto| ALS2 g MEMB ODT<0> qymyzzazece o
o M B 14> AV25 | sg pQua LPooRS
o MEM B DO<15> AR25 | 5B paLs cass SB_RAS* [yAMBS =MEM B RAS L o
w MEM B DO<16> AVPY | sB D6 cee SBVEAKSS g SMEMBWVEL 0 esnes
o M B DO<17> AK29 | sg pQr7 cer SB CAST VB g SMEMBCGASL mrnes
63 MEM B 18> AL28 | 5g po18
63 MEM B 19> AK28 | sg poLo casa SB BAO| AL35 =MEM B BA<O> 63
o MEM B_DQ<20> AR29 | sp pro ces  SB BAL AVBE g  MEMB CAB<6> Rz we o
o MEM B DQ<21> AN29 | sg poe1 ovs  SBBAR| ANO g SMEMB BA<2> e
63 MEM B 22> AR28 | 5p pee2
63, MEM B 23> AP28 | 55 pp3 s SB_MAO| AP40 =MEM B A<0> 63
. MEM B 24> AN26 | sp poea ces  SB_MAL| AR4O =MEM B A<1> o3
@ MEM B DO<25> g ARZ6 | sp pops ces SB_Ma2| AP42 =MEM B_A<2> o
B MEM B DO<26>  qug ARPS Isp pope Rsvos  SB_Ma3| AR42 TP_LPDDR3 RSVDS o
OBy MEM B DO27> gy P25 |sp pep7 rovor  SB Ma[ ARYS g, TP LPDDRS RSVDM  goomy e
ss®_ww>_‘_.’*_’<25 SB_DQ8 a0 SB_MaAs| AP4S =MEM B _A<5> 63
By MEM B DO29> gy AV |sp popo cwe  SB_Mag| AM6 =MEM B A<6> w
63 MEM B 30> AK25 | 5B pago s SB MA7| AY46 =MEM B A<7> 63
o MEM B DO<31> AL25 | sp pce1 oms  SB MAB|AYAT g, SMEMB AB>  mnes
23 MEM B 32> AY23 | 5B pQe2 can SB Mag| AUA6 =MEM B A<9> 63
63 MEM B 33> A3 | 55 pe3 s SB_MALO| AK36 =MEM B A<10> 63
o MEM B DQ<34> AY21 | sp pB4 canr SB_MAL1[ AVAT =MEM B A<11> o
o MEM B DQ<35> AL | sp peBs cane SB_MAL2| AUAT MEM B_CAA<6> 22 24 63 70
o M B, > AV23 | sB DQe6 ceo SB_MA13| AK33 =MEM B A<13> o
o MEM B DQ<37> A23 | sp pg7 care SB_MAL4| ARA6 =MEM B A<14> o
e MEM B DO<38> AV21 | 55 pces cvs SBMAIS| APAE g SMEMB ACIS>  mmes
o M B > A2l | sg peg
o MVEM B 40> AY19 | s pQ4o SB_DQsNo| AVBO MVEM B N<O> s 70
o MEM B DQ<41> AW | sp pu1 SB_DQsN1| AV26 MEM B Nel> o 70
63, MEM B 42> AY17 | sB pQu2 SB_DQsN2| AN28 MEM B N<2> 63 70
A MVEM B 43> AW7 | s pou3 sB_DosNa| AN25 MVEM B N<3> s 70
. MEM B 44> AV1Y | sB poua sB_Dosna| AVe2 MEM B N<d> 63 70
. MVEM B 45> AUL9 | 55 pous SB_DQeNs| AV18 MEM B N<5> 02 70
o MVEM B 46> AV17 | sB D46 sB_DQsNe| AN21 MVEM B N<6> 23 63 70
o M B DO<47> AUL? | sB pou7 SB DQSN7| ANIS o g MEMB DOS N<7>  mmyesvo
o MVEM B 48> AR21 | sp pus
o MEM B DQ<49> AR22 | sp puo sB_DQspo| AV30 MEM B P<0> o 70
o2 By MEM B DO<50> =21 | SB DQBO SB_DQsp1| AVR6 M B p<i> 6 70
o MEM B DQ<51> AMR2 | sp pgB1 SB_DQspz| AMR8 MVEM B P<2> 63 70
o MVEM B DQ<52> AN22 | sp pee2 SB_DQsP3| AMBS MVEM B P<3> 63 70
o MVEM B 53> AP21 | sg pQB3 SB_DQepP4| AV22 MVEM B P<4> 63 70
o MEM B DQ<54> AK21 | sp pepa SB_DQsps| AWML MVEM B P<5> 63 70
o MEM B DQ<55> AK22 | sp pees sB_DQsps| AMRL MEM B P<6> 23 63 70
o MVEM B 56> AN20 | sg pQs6 SB_DQsP7| AMLS  og MEM B DOS P<7> gD = ™
63 MEM B 57> AR20 | 5B pos7
o M B. > AK18 | 5B pss
63 MEM B 59> AL18 SB_DQB9
- MEM B_DOQ<60> AK20 | sg pgso
o M B, 1> AMRO | sp D1
o MEM B DO<62> ARLS | sp pop2
o MEM B _DO<63> AP18 | sg pQs3

SYNC DATE:O&/ 13/ 201,
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a2z

HSW ULT current estimates from Haswel |

Note [1] current nunbers fromclarification emil,

Mobil e ULT Processor
LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118,
fromsrini,

EDS vol 1,
v1.0.
dated 9/10/2012 2:11pm

doc #502406, vO0.9.

CRITI CAL
OLVJ()TSLASLE PPVCC SO_CPU
RSVD BROADVELL- ULT vog =2 32A Max
RSVD 2C+GT2 Veg
vod_SA4
. SYM 12 OF 19 NS o
VDDQ HSW ULT POVWER vod_S52
VDDQ vod_C56
VDDQ vod _E23
VDDQ vod_E25
VDDQ vod_E27
VDDQ vod_E29
VDDQ vod_E31
VDDQ vod_E33
VDDQ vod _E35
VDDQ vod_E37
ved _E39
vee vod 4l
RSVD ved E43
RSVD vod_E45
vod E4T
VCC_SENSE vod_E49
vod E51
RSVD ved ES3
vea o_out ved BSS
VCCl 0A_ouT vod _E57
RSVD ved F24
RSVD vog_F28
RSVD vog_F32
vod_F36
VI DALERT* ved Fa0
VI DSCLK vod F44
VI DSoUT vod_F48
VCCST_PWRGD ved_F52
VR_EN vad 56
VR_READY ved @3
vss vog &5
PVIR_DEBUG* ved &7
vss vog 29
RSVD_TP vod G381
RSVD_TP vod_G33
RSVD_TP vod_S35
RSVD_TP vod_S37
RSVD vod S89
RSVD vog &1
RSVD vod 43
RSVD vod 45
RSVD vog &7
RSVD vod 49
RSVD vog 681
RSVD vog_ 683
RSVD vod &85
ved 67
veesT vog 23
veesT vog J23
veesT ved K23
vod_ K57
vee ved k22
vee vog M3
vee ved M7
vee vod P57
vee vod W7
vee vod V67

L59
NCX 555
NCx———
42 10 _PPVMEM O SO CPU
1.4A Max (DDR3: 1.5-1.35V) AH26
1.1A Max (LPDDR3: 1.2V) AI31
AJ33
AI37
ANG3
AP43
ARA8
AY35
64 62 52 42 10 8 AY40
AY44
AY50
__ F59
PLAC NI = . : . -
CE_NEAR=U0500. C50: 50. 8mm mgg NI
201 AC58
55 51 42 38 17 16 15 11 g o _PP1VO5 SO NG
%6358 8 ccs
o 51 CPU VCCSENSE P _ E63
L L, o=
TP_PPVOCI O SO_CPU
1 1 . M N_LI NE_W DTH=0. 4 mm
RO800 R0802 Max | oad: 300mA M N RESCW BTHE0. 2 1 AB23
75 130 oPvooN S_cPu - 50
% 13 s -
-
e o Max | oad: 300mA M NRESW BTHES. 3 | - F2°
201, R0810 , 201 VOLTAGE=T. 05V T\-IC AD23
. CPU VI DALERT L N 43 N NOTE: Aliases not used on CPU supply outputs NG AA23
[RRD, o0 to avoid any extraneous connections. NCXAEsg
e
20w
R00811 201 CPU VI DALERT R L - 62
-
o7 51 (@OM}—CPU VI DSCLK 1 2 CPU VI DSCLK R - "3
A% CPU VI DSQUT R -— 03
120w CPU VOCST PVRGD =859
o301 RO?:LZ RO802.2:  PLACE_NEAR=UD500. L63: 2. 54mm 17 16 [T T -
CPU VI DSOUT n 2 R0810. 2: PLACE_NEAR=U0500. L62: 38. 1nm 51 17 @ =
oD VVV ROB00. 2. PLACE NEAR-ROB10. 1: 2. Sarm o1 17 [D—CRU VR READY -0
5% -
w3 D63
ozt CPU_PVR DEBUG H59
= D -
P62
TP_CPU RSVD P60 P60
18 _TP_CPU RSVDP61 P61
TP_CPU RSVD N59 NS9
1 _TP_CPU RSVDN61 N61
T59
NCx———
AD60
NO 6o
N 55
NCXEs0
NO o
NS
NCx—22 |
CRI Tl CAL V59
OM T_TABLE PP1V05_S0 e
55 5142 38 17 16 15 118 8
516358 o
62 sa 11 _PP1VO5 SOSW PCH HSI O K [vearsio g AOR00 | | vocsuss 3| AL eesvs sus o 11 14 10 48 57 58 59 62 0o 227mA Max AC22
1838mA Max E VCCHSI O 2C+GT2 0. 3mA Max([ 1] PPVRTC G3H 12 13 17 62 64 AE22
M | vooHsi o B VOCRTCLAGLO AE23
SYM 13 OF 19
o _
5142 38 17 g0 35 119 5, [PPIVO5 SO N8 | veer_os g DOPRTLAET _PPVOUT_SO_PCH_DCPRTC EYPAST DR GE Y 0892 !|  C0891 * 1 00890 ABST
29mA Max[ 1] TP |veeros M NS DTS 3 0.10F = o.1F == ——1F AD57
ol_ va VOLTAGE=1. 05V 1 0895 v, v, 6.3V AGE7
11 _PPLV0S SOSW PCH VOOUSEPLL B18 | yeoussapLL 215 VCCSPI PP3V3 SUS 413,14 18 46 57 58 5 oo = e cer o7
41mA Max £ 18mA Max Y ASS- 28
2 BYPASS=
PP1VO5 SOSW PCH VCCSATA3PLL B11 AGL4 Gor" BveAseB300. At & s c32
12 1 VCCSATA3PLL Ve PP1V05 SO 8,9,41445:36,47 38 42 51 L BYPASS=W0500. AGLO: 6. 35mm
42mA Max vocasw AGL3 | 1g5mA Max[ 1]
WE: RSVD on Sawtooth Peak rev 1.0 NCy—Y20 | VCCAPLL
11 _PP1VO5 SO _PCH VOCAPLL OPI AA21 | \ooaPLL g veeipos| J11 PP1V05_SO 6.8 11 15 16 17 38 42 51 55 58
Vo1 T 8o%6dted
57mA Max V21 | vecapLL VCC1POS 1499 Max[ 1]
veetpos| HLS
« v AES
NCx2L3 | popsusa § vﬁ?;: 33 pLAc;(N)Eg;:suu AGLS: 2. 5amm
AZALI A/ HDA 5.11
s 17 11 _PP1V5 SOSW AUDI O HDA AHL4 | vooHDA HEJ pePsusBYPL AGLY . PPVOUT S5 _PCH DCPSUSBYP R L AAA, 2 PPVQUT_S5_PCH_DCPSUSBYP
11mA Max [— pePsUsBYP| A0 | W N-Recik-W brio. 2 mm Power ed in DeepSx e MNREGRW DO, 2
VRM USB2/ AZALI A VOLTAGE=1. 05V 20 VOLTAGE=T. 05V 0899
AH13 > 01
. DCPSUS: N AE9 PP1VO5 SO 8,0,4115 16 17 38 42 51 58 58 o
vecasw AR 473mA Max( 1] 2 83
62 59 58 57 46 18 1 11 3, _PP3V3 SUS A | vocsuss_3 vocasw AGS S0
BYPASS=R0899: L0500 2, 54
59mA Max[ 1] 1A% | vecsusa_s 8 1 m
g pepsus| ADLOL - N
AH10 AD8
L g eV S5 VeCDsvE_3 o pepsust| A8 { e
114mA Max 6
puBRERRER oSS o | vecs._s THERVAL SENSCR
40mA Max[ 1] V® | vecs_3 veerst_s| I15 PP1V5 SO o7 58 59 62 64
3mA Max
K14 62 64 65 74
11 _PP1VO5_S0_PCH VCC | CC J18 | yoooLk ng; K16 Pliww:? 1 SoM0'41 192150 04 85786730781 2°
. K19 _ X
VCOCLK:  200mA Max VCCoLK
SERIAL 1O
PP1V05 SO _PCH VOCACLKPLL A20 | veea
C T i v vemee: VOCSDI O LE__g PPSVS SO L
T ]
s 42 38 17 36 35 11 g o _PP1VO5 SO 917 | yooaLk eesh el 17mA Max
el b oo o R21 | voooLK
. T21 8 SUS OSCl LLATOR
vecaLk - DOPSUS4| ABS
K18 | rsvD F——x NC
WF: RSVD on Sawtooth Peak rev 1.0 NCX& RSVD
V21 AC20, .
NCx———{ RSVD o RSVDL_ "5 NC W RSVD on Sawtooth Peak rev 1.0
[0
62 59 50 57 46 18 14 11 g,_PP3V3 SUS AE20 | yoosuss_3 =) vocy_os| AGL6 . pp1vos so 8931515 16 17 30 42 51 55 50
3.3mA Max][ 1] 12821 | vecsusa_s veen_0s[ ASL7 | 213ma vax( 1]
LPT LP PONER

8 10 42 52 62 64

SYNC _DATE=10/ 02/ 201,

CPU PCH PONER

d} Appl e I nc.
®
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CRI TI CAL
OM T_TABLE

U0500
BROADVEELL - ULT
2C+GT2
BGA

SYM 14 OF 19

AB10

AB20

AB22

AJ29

AP22

CRI TI CAL
OM T_TABLE

U0500
BROADVIEELL - ULT
2C+GT2

SYM 15 OF 19

AP23

AP26

AP29

AP3

AP31

AP38

AP39

AP48

AP52

AP54

AP57

vss vss| AI35
ves vss| AJ39
VSS vVsS| AJ41
Vs vss| AT43
ves vss| AJ45
VSS vVsS| AJ4A7
Vs vss| AT50
ves vss| AJ52
Vs vss| AJ54
Vs vss| AT56
ves vss| A58
Vs vss| AT60
ves vss| AJ63
vss vss| AK23
vss vss| AK3

VSS vVss| AK52
VSS vss| AL10
VSS vss| AL13
VSS vVsS| AL17
VSS vss| AL20
vss vss| AL22
VSS vVss| AL23
VSS vss| AL26
VSS vVss| AL29
VSS vVsS| AL31
vss vss| AL33
ves vss| AL36
vss vss| AL39
VSS vss| AL40
VSS vVss| AL4S
VSS vss| AL46
VSS vVss| AL51
VSS vVss| AL52
VSS vss| AL54
VSS vVss| AL57
vss vss| ALBO
VSS vVsS| AL61
Vss vss| AML

VSS vVss| AML7
vss vss| AVB3
VSS vVss| AMB1
vss vss| AVB2
VSS vss| AN17
ves ves| AN23
VSS vVss| AN31
ves vss| ANB2
vss vss| ANBS
vss vss| ANBE
ves vss| ANB9
VSS vss| ANAO
VSS vss| ANA2
VSS vVss| ANA3
VSS vss| AN4S
VSS vss| AN46
VSS vVss| ANA8
VSS vss| ANA9
VSS vVss| AN51
VSS vVss| AN52
vss vss| ANGD
ves vss| AN63
Vss vss| AN7

VSS vss| AP10
VSS vVss| AP17
VSS vss| AP20

CRI TI CAL
OM T_TABLE

U0500
BROADVIEELL - ULT
2C+GT2

SYM 16 OF 19

F61

2|8|a| 8|82

H13

vss vss| Avs9
Vss vss| AV8
vss vss| A6
vss Vel Avea
ves vss| AB3
vss vss| AVe5
vss ves| A7
vss vss|_AM
vss vss| AW0
vss ves| AWz
ves VeS| A4
vss VeS| AT
ves vss| A0
vss vss| AB1
vss vss| AVB9
ves vss| A0
vss ves| AYIL
vss vss| AY16
ves vss| AVie
vss vss| Av22
vss vss| Av2a
ves vss| AY26
vss vss| AY30
ves vss| AY33
vss ves| AYa
vss vss| AYL
vss vss| AY53
vss vss| AY57
vss vss| AY59
ves vss| AY6
vss vss| B20
vss vss| B24
vss vss B26
vss vss| B28
ves vss B32
vss vss| B36
vss vss| B4

Vss vss| B40
Vss vss| B44
vss vss| B48
ves vss B52
vss vss| B56
vss vss| B8O
Vss vss| €11
vss vsg| C14
Vss vss| €18
vss vss| 20
vss vss| 25
Vss vss| ©27
vss vss| 38
vss vss| 39
Vss vss| 57
vss vss| D12
s vss| D14
ves vss) D18
Vss vss| B2

Vss vss| D21
vss vss| D23
vss vss| D25
Vss vss| D26
vss vss| D27
vss vss| D29
Vss vss| D30
vss vss| D81

H17

vss V=

vss vss| 67

Vs vss) J10

ves vss| 922

ves vss 359

ves vss| 963

Vss vss| K1

ves vss|_Ki2

vss ves| L13

vss vss| L15

ves vss| L17

vss ves| L18

ves vss| L20

vss Vs L58

vss Vs 61

vss vss| L7

vss vss| M2

vss vss| NIO

vss vss| N8

vss vss) P59

vss vss) P63

Vss vss| R10

vss vss| R22

vss vss| R8

Vss vss| 11

vss Vs 158

Vss vss| Y20

vss vss| Y22

vss vsg| W1

vss vss| W

vss vss| V10

Vss vss| V3

Vss vss| V7

vss vss| V&0

Vss vss| W82

vss vss| Y10

vss Vs Y59

ves vss|_ Y63

Vss vss| V58

Vvss vss| AH46

vss vesl V23

vss VSS_SENSE] E62 o CPU VCCSENSE N oD s

Vvss vss| AHL6
‘RO960
100
% PLACE_NEAR=U0500. E62: 50. 8mm

1/ 20w
201

2

SYNC _DATE=10/ 02/ 201,

CPU/ PCH GROUNDS
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8

7

Al Intel recommendations fromintel doc #503160 Shark Bay U trabook Platform Power

PPVCC SO_CPU

64 62 52 42 8

CPU VCC

Intel

PPVMEM O SO_CPU

az 8

Decoupl i ng

Delivery Design Quide Rev 1.0 unless stated otherwise

7x 22uF 0805 nostuff

recommendation (Table 5-1):

23x 22uF 0805 stuff,

Appl e inpl ementation 18x 10uF 0402 mirrored stuff, 1x 470uF stuff, 50x 10uF mirrored no stuff, 50x 10uF single sided no stuff
CRI Tl CAL CRI Tl CAL NO STUFF CRI TI CAL NO STUFF NO STUFF CRI TI CAL NO STUFF NO STUFF CRI TI CAL NO STUFF CRI TI CAL NO STUFF CRI TI CAL NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF
+ C1000 + C1002 + C1003 + Cl004 + C1005 + C1006 + C1007 + C1008 + C1009 + Cl010 + Cl011 + Cl012 + Cl013 + Cl1014 + C105A + C105B + C105C + C105D + C105E + C105F
—— 10UF 10UF —— 10UF —— 10UF — 10UF —— 10UF —— 10UF —— 10UF 10UF
20% 20% —T— 20% —T— 20% — 20% —T— 20% — 20% —— 20% 20%
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
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF CRI Tl CAL CRI TI CAL CRI TI CAL NO STUFF NO STUFF CRI TI CAL NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF J:_
+ Cl1015 * Cl016 + Cl017 + Clo18 + Cl1019 + Cl020 + Cl021 + C1030 * C104A + Cl04B + Clo4cC + Cl04D * Cl04E * ClO4F * C106A * Cl06B + Clo6C + Cl06D CLl06E
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF — 10UF —— 10UF —— 10UF —— 10UF — 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% —— 20% — 20% —T— 20% —T— 20% —T— 20% —— 20% —T— 20% —— 20% — 20% —— 20% - 20% —— 20% — 20% —T— 20% —T— 20% — 20% —— 20% —— 20%
av av av av 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 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
NO STUFF NO STUFF 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 + Cl1071 + C1072 + Cl073 + Cl0o74 + Cl075 + C1076 + C1077 + C1078 + C1079 + C1080 + Clo81 + 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% — 20% —— 20% —T— 20% —— 20% — 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
NO STUFF JT_
1 1 + C1097
f— f— 10UF
—_ 20%
2 Ss 2 S 2 S 2 S 2 S 2 S 2 Ss 4 2 S
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 + C1037 + C1038
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF — 10UF —— 10UF —— 10UF —— 10UF — 10UF 10UF
20% —— 20% —T 20% —— 20% —T— 20% —T— 20% —— 20% —T— 20% —— 20% — 20% —— 20% —T— 20% —— 20% — 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
NO STUFF NO STUFF NO STUFF NO STUFF JT_
+ C1039 + Cl044 + C1045 + Clo46 B
——10UF —— 10UF ——10UF ——10UF —4
N T, i T T T
2 xes 2 xes 2 xes 2 xes 2
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 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
20% —— 20% —T 20% —T— 20% —T— 20% —T— 20% —T— 20% —— 20% —— 20% — 20% —— 20% —T— 20% —— 20% — 20% 20%
, AV , av , av , av , av , av , v , v , av , av , av , av , av , av , AV
XS XS XS X6 XS X6 XS XS XS XS XS XS XS X6 XS
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 JT_
C109B + C109D + C109E + C1O09F + C108A + C108B + Cl108C + C108E + C108F + C107A C107B
10UF 10UF 10UF 10UF 10UF —— 10UF —— 10UF 10UF
20% 20% 20% 20% 20% —T— 20% —T— 20% 20%
Ses 2 S 2 S 2 S 2 S 2 Ss 2 Ss 2 S 2 S 2 S 2 S 2 S
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402

|
T
CRI Tl CAL
.|* C1031

470UF- 0. 00450HM
20%

2.5V
POLY- TANT
sM

CPU VDDQ DECOUPLI NG

Intel

recommendation (Table 5-4):

Appl e inpl ementation

4x 2.2uF 0402,
4x 2. 2uF 0402,

6x 10uF 0603
6x 10uF 0402, 2x 270uF B2 no stuff

t C1040 t C1041 1 C1042 1 C1043
2, 2UF —— 2. 2uF —L—2 2uF 2, 2UF
20% —— 20% —— 20% 20%

, bV , 6.3V , 6.3V , bV
CERM CERM CiRv CiRv
405-LF 405-LF 405-LF 405-LF

t C1050 t C1051 t C1052 t C1053 t C1054 t C1055
10UF 10UF 10UF 10UF 10UF 10UF
200 200 200 200 200 200

, B3V , 6.3V , B3V , B3V , 6.3V , B3V
CERM X5R CERM X5R CERM CeRw CERM X5R CERM X5R
0402-1 0402-1 0402-1 0402-1 0402-1 0402-1

NO STUFF
.| CL060 +|* Clo61

2x Bul k nostuff per

Harris Beach v1.0 schematic
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4 3

2 1

LPT-LP
as wel |

PCH VCCDSWB_3 BYPASS
(PCH 3.3V DSW PWR)

423420 28 10 17 16 15 33 9 _PP3V3 S5
51 62 30 55
NO STUFF
C1200 *
1UF
10%
&3v 2
402
BYPASS=UL0500. AH10: 6. 35nm
PCH VCCSPI BYPASS
(PCH 3.3V SPI PWR)
64 62 59 58 57 45 18 14 11 8 _PP3V3 SUS

BYPASS=U0500. Y8: 6. 35mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND PWR)
PP3V3_SUS

64 62 59 58 57 46 18 14 11 8

C1204 *

20%
6.3V
X5R- CERM 1
603
BYPASS=U0500. ACO: 12. 7mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND RTC PWR)
PP3V3_SUS

64 62 59 58 57 46 18 14 11 8

C1206 *

BYPASS=U0500. AHL1: 6. 35mm

PCH VOC3_3 BYPASS
(PCH 3.3V GPI O LPC PVR)
36 30 26 18 17 15 13 12 13 S‘ PP3V3 SO

59 56 45 44 43 42 41 40 39

Cl212 *
22UF

20%

6.3V
YSR- CERM 1
03

BYPASS=U0500. V8: 12. 7nm

PCH VCC3_3 BYPASS

(PCH 3.3V THERVAL PWR)
36 30 26 18 17 15 33 12 11 S‘ PP3V3 S0
BRBVBEBIBS

Cl214 *

55 51 42 38 17 16_15
61

55 5142 38 17 16.15.11.8 §
59 58

61

62

PCH VCCASW BYPASS
(PCH 1. 05V ME CORE PWR)
118 s _PP1VO5 SO

63's8 8o

NO STUFF
C1250 * t Cl251
22UF 1UF
20% 10%
6.3V 6.3V
X5R-CERME1 2 2 cerRm
402

BYPASS=LDS00. AFO: 12, 7mm)
YPASS=U0500. AE9: 6. 35mm

PCH VCC BYPASS
(PCH 1. 05V CORE PVR)
PP1V0O5 SO

62

C1255 * 1 C1256 Ji
10UF —— —— 1UF

20% T 10%
6.3V 6.3V

X5R 2 2

603 402

BYPASS=L0S00. J11: 12, 7am
YPASS=U0500. J1L: 6. 35mm
YPASS=U0500. AES: 6. 35mm

PCH VCCHSI O BYPASS
(PCH 1. 05V PCl e/ SATA/ USB3 PWR)
PP1V05 SOSW PCH HSI O

58 11 8

C1260 * Cl1261 * 1
1UF —— 1UF ——
10% 10% ——
6.3V 6.3V
RM CERM 2
402 402

BYPASS=U0500. K9: 6. 35mm
BYPASS=U0500. L10: 6. 35mm
BYPASS=U0500. MD: 6. 35mm

CRI Tl CAL

L1270
2. 2UH 240MA- 0. 2210HM

55 51 42 38 17 16 15 11 8 6
6462 59 58

55 5142 38 17 16,1511 8 &
59 58

C1257

PCH VCCACLKPLL FI LTER/ BYPASS
(PCH 1.05V ACLK PLL PWR)

63 62

PCH VCCl O BYPASS
(PCH 1. 05V USB2 PWR)
PP1V05 SO

BYPASS=U0500. AGL6: 6. 35mm

PCH VCCCLK BYPASS
(PCH 1. 05V CLK PWR)
PP1V0O5 SO

C1266 * C1267 *
1UF 1UF ——
10% 10% ——
6.3V 6.3V ,
RV CE
202 202

BYPASS=L0500. J17; 6. 35mm
YPASS=U0500. R21: 6. 35mm

P%vgfa? E\\;szso o 51 12 55 17 16 45 y1g 5, PPLVOS SO R1§70 PP1VO5_SO PCH VCCACLKPLL 812
e n or : : V) 22mA Max b1 AAN 2 PPIVO5 SO_PCH VOCACLKPLL R LYY Y L2 o M N-RECK-W BTH0. 675t 31mA Max
sz is 2 08y PP3V3 SO M N_LINE_W DTH=0. 2 MV VOLTAGE=T. 05V
36367523 232331 30 16w MNNECKWDTH=0.2 M1 0603
c1208 * M- LF C1270 * C1271 * 1 Cl1272
402 47UF 47UF —/— ——1UF
1UF 20% 20% —T— —T— 10%
100 W 0V
6.3V 2 CERM X5R 2 CERM X5R 2 2 X5R
CE?Q/I 0805- 1 0805- 1 402
BYPASS=U0500. UB: 6. 35mm BYPASS=UD500. AZ0: 12, 7rm
BYPASS=UOS00. A20: 12 7
= YPASS=U0500. A20: 6. 35"111___
CRI Tl CAL PCH VCCCLK FI LTER/ BYPASS
A HDA BYP,
PCH VCCSUSH ASS L1275 (PCH 1. 05V VCCCLK PWR)
(PCH 3.3V/ 1. 5V HDA PVR) R1275 2. 2UH 240MA- 0. 2210HM PP1VO5 SO PCH VCC | CC .
PP1V5 SOSW AUDI O HDA
s 17 s O\ 2 PPIVO5 SO PCH VCC I CC R LYY e, M KSR W DTFED. 875 22mA Max
\ M N_LINE_W DTH=0. 2 WM 0603 VOLTAGE-T. 05V
C1210 * 176w Varagest osv o2 M
TUF M- LF C1275 ¢ C1276 * 1 C1277
10% “Q 47UF
63V, 20%
Cerm W
202 RV GR
0805- 1
BYPASS=U0500. AHL4: 6. 35mm R1280
= 0 BYPASS=U0500. J18: 12, 7nm
1 2 EVP&W5OD J18:12. 7nm
5% YPASS=U0500. J18: 6. 35"111___
1/ 16W
NE[);F CRI Tl CAL
NO STUFF PCH OPlI VCCAPLL FI LTER/ BYPASS
L1280 (PCH 1.05V CPI PLL PWR)
2. 2UH 240M 0. 2210HM PP1V05 SO _PCH VCCAPLL OPI .
: L2 M N-RECKW BTHEO, 075 v 57mA Max
0603 VOLTAGE-T. 05V
NO STUFF NO STUFF
C1280 * C1281 * 1 C1282
47UF 47UF —|— —— 1UF
20% 20% —— —— 10%
W W 0V
CERM X5R 2 CERM X5R 2 2 X5R
0805- 1 0805- 1 202

current estimates from Lynx Point-LP PCH EDS, doc #503118, v1.0
as fromclarification email, fromSrini, dated 9/10/2012 2:11pm

PP1V05 SOSW PCH HSI O

62 58 11 8

BYPASS=U0500. AA21: 12. 7nm
BYPASS

L0500. AA21: 12

NPASSLUGB00. ARG1. B 3sm_L

CRI Tl CAL

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

83mA Max

LYY

PCH VCCSATA3PLL FI LTER/ BYPASS
(PCH 1.05V SATA3 PLL PWR)

PP1V05 SOSW PCH VCCSATA3PLL 8 12
M N_LINE_W DTH=0. 2 WM

0603

C1290 *

47UF
20%
av

CERM X5R
0805- 1

MN REGC W DTH=0. 075 M 42mA Max
NO STUFF
C1291 + 1 Cl292
47UF —/— —— 1UF
200 —— —— 10%
cer 6R 2 2 38R
0805- 1 202

BYPASS=U0500. B11: 12. 7mm

CRI Tl CAL

L1295
2. 2UH 240MA- 0. 2210HM

LYY

BYPASS=U0500. B11: 12. 7nmm
BYPASS=U0500. B11: 6. 35mm_L_

PCH VCCUSB3PLL FI LTER/ BYPASS

(PCH 1.05V USB3 PLL PWR)
— PP1VO5 SOSWPCH VOCUSB3PLL 514
M N-RECKW BTHEO, 675 v 41mA Max

0603

C1295

BYPASS=U0500. B18: 12. 7mm

—— 1UF

2

BYPASS=U0500, B18: 12, 7rm

YPASS=(0500. B18: 6. 35mm

NC_VASTER=J41 _M.B

SYNC DATE:O%/ 07/ 2013

TTILE

PCH Decoupl i ng

d} Appl e I nc.
®
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8

64 62 17 13 o« _PPVRTC G3H
CRI Tl CAL
1 1 1 1 OV T_TABLE
R1300 R1303 R1302 R1301 U0S500
20K 20K 330K M v PCH CLK32K RTCX1 A6 | grexe BROADVELL- ULT
120w 50w 1120w 50w i NC RTC CLK32K RTCX2 AYS | RTCX2 2C+GT2
201, , 201 201, 5201 SYM5 OF 19 PCle Port assignnents:
PCH | NTRUDER L B | NTRUDER: SATA_RNO/ PERNG_L3| I PCIE SSD D2R N<3> 30 64 67
H E_SSD D2R P<3>
| NTVRVEN AV || nrvRven SATA_RPO/ PERP6_L3[ ™2 gy PCIE SSD DPR P<3> ~  +rgao ea o7
g O|  sATA_TNO/ PETN6_L3| B1S E_SSD, N<3> 20 67 SSD Lane 3
AV6 * \_ |
PCH SRTCRST L - SRTCRST" E|  cata TPO/ PETPS L3| ALD PCIE SSD R2D C P<3> w0 o7
RTC RESET L > "I RTCRST - oD
SATA_RN1/ PERNG_L2| I8 PCI E SSD D2R N<2> 30 64 67
1 1 H E SSD D2R P<2>
C131%2 i ?&,:303 o0 o5 o1 @ HDA BIT QLK R1310 33 IAAAZ s HDA BIT CLK R V8 | HDA_BCLK/ | 2S0_SCLK SATA_RPL/PERP6_L2| — g POESSDDIRP<2>  crmpeo oo or o L )
oV v PUACE_NEARSL0S0D, AvS: 1 27mm SATA_TN1/ PETN6_L2| AL7 PCIE SSD R2D C N<2> 20 67 ane
2 2 X5R AV11 B17
xR xR o9 65 61 (OOT}—HDA SYNC R1311 33 DYy — 1',45;@ ser\éc R - - HDAis‘((I}KE’DIP%T'S%‘_QS)FHVI SATA_TP1/ PETP6_L2 PCIE SSD R2D C P<2> 30 67
PLACE_NEARLU0S00. AV11: 2. 27mm
o0 o5 o1 oo} HDA RST L R1312 33 AAAAZ 6o HDA RST R L & "B | HoA RsTr/ 125 MOLK SATA_RN2/ PERNG_L1| J6 PCl E SSD D2R N<1> 30 64 67
5% 1/20W W 201 il H6
PLACE_NEAR=U0500. AUB: 1. 27rmm o SATA RP2/PERP6_L1| ™® g, POESSDDPRP<1> crmpao s o
AY10
69 65 61 [T £AH§Z| ’;; = - o HDA_SDI 0/ | 280wa 3 SATA_TN2/ PETNG_L1| BL4 E SSD Ne1> . SSD Lane 1
o - HDA_SDI 1/1 2S1_RXD T| sataTPPETPe L1| 1S g POESSDRDCPl> oo
(1PD) < - -
HDA SDOUT R1313 33 HDA SDOUT R AULL E
o9 o5 61 (T} NN A5 201 - HDA_ S0 2205170 & SATA_ RN/ PERNG_LO| F5 PCIE SSD D2R N<O> %0 64 67
PLACE_NEAR=U0500. AUL1: 1. 27mm ES E D _D2R P
TP _PCH |2S1 TXD - AWLO | pA DOCK_EN*/ | 2S1_TXD SATA_RP3/ PERPG_LO|— __ggm——POE 5SS <0z am ssD L °
TP_PCH | 2S1 SFRM Y20 | HDA DOCK_RST*/ 1 2S1_SFRM SATA_TN3/ PETN6_Lo| 17 PCIE SSD R2D C N<O> 30 67 ane
SATA_TP3/ PETP6_LO| P17 > PClE SSD R2D C P<0> oD 0 o7
TP _PCH |2S1 SCLK Y8 |1251_sak
SATAOGP/ GPI 84| YL g XDP FWPME L 16
UL <
AUB2 . SATALGP/ GPI 085 XDP_P 1 12 16
o7 4 16 ¢ [Ty XDP_CPUPCH TRST L - PCH_TRST SATAZGP! Gl (86| VB XDP PCH UART SSD L BT H e
60 4 16 [TRY—XDP_PCH TOK 2552 | PCH TCK (170) | SATASGP/ GPI 087 ACL XDP_SSD PCIEO SEL L am s
AD61
69 64 16 [Ty XDP_PCH TDI - PCH.TDI 1Py SATA_I REF| A12 o PP1VO5 SOSW PCH VCCSATA3PLL n
60 o4 10 (OOT}—XDP_PCH TDO 2581 | poH_TDO
Q 1
o os 10 (> XDP_PCH TNG =22 lpoi T £ rRevDL Ly N A
= )
NCAELL | Rsv RsvDl_K10 NC irznw
ach , 201
NC RSVD L) PLACE_NEAR=U0500. C12: 2. 54mm
ROOWP PCH _SATA RCOVP
@ PCHITAGX gy #F63 IgTAK SATAL
NCx2Y2 | RsvD SATALED ()3 g PCH SATALED L 1
CRI Tl CAL
OV T_TABLE
U0500
BROADVEELL- ULT
+
2512
SYM 6 OF 19
TP_PCl E_CLK100M ENETSDN 43 | cLkoUT_PCI E_NO %) XTAL24_| N_A25 - PCH CLK24M XTALI N am
TP _PCIE CLK100M ENETSDP &— 22 | cLkaut_Pal E_PO % xTAL2a_autl B2S g PCH CLK24M XTALOUT oD v
\» _ENETSD CLKREO L - 2| PaEckraripiais g PP1V05 SO PCH VOCACLKPLL u
o 22 PCI E_CLK100M CAVERA N B41 | o kouT_PCl E_NL é RevD 2L 'R1380
o 32 oM POLE_CLK100M CANERA P &1 | cLkout_Pai E_P1 o revo ML o nc 3, 01K
1/ 20w
21 12 [Ty CAMERA CLKREQ L 0| PCIECLKRQL*/ GPI OL9 v
2 PLACE_NEAR=U0500. C26: 2. 54nm
o0 6 20 oM PCLE CLKI0OM AP N oL | akout_pa E_N2 DI FFCLK_BI ASREF|_26 PCH DI FFCLK BI ASREF
09 01 20 (OT}—PCLE CLKIOOM AP P 22 | cLkouT_PCIE_P2
ADL *
20 12 [rEy—AP_CLKREQ L - PCI ECLKRQ2*/ GPI 020 TESTLOA G35 PCH TESTLOW C35 R1390 10K LAANZ
C34 R1391 10K o % leow M 201
B38 TESTLOW PCH TESTLOW C34 _
o1 _NC PCIE CLK100M FW -0 CKAUTPOE NS TEeTL O AR por TESTLON AKS R1392 10K 1W\/\/2 S Tzow W Zo1
ea _NC PCI E CLK100M FWP - CLKOUT_PCI E_P3 TESTLON ALB PCH TESTLOW AL8 R1393 10K LAANL 5%  1/20W M 201
12 _[FW CLKREQ L - | PO ECLKR@B* / GPI Q21 e
-
e 25 (omPOLE CLKI0OM TBT N 32 | akaur_PaE_w CLKOUT_LPC_o| ANLS LPC CLK24M SMC R 17 69
B39
o (o} POECLKIOOMTET P o B39 lakaur_PalE_Ps cLKouT Lpc 1| AP1S TP LPC OLK24M LPCPLUS R
2s 12 [rmy—TBT_CLKREO L -5 | PCECLKRQA*/ GPI (2 ! PD- PR
o7 o1 30 (OOM}—PCLE_CLK100M SSD N - B37 | cLkouT PCIE NS CLKOUT | TPXDP_N_B35 - TP_| TPXDP_CLKI00MN
o7 04 30 ¢QOp}—PCIE CLK100M SSD P 27 | cLkouT_PCIE_PS CLKQUT_I TPXDP_P| A35 g TP | TPXDP_CLK100MP
%0 12 [EEy—SSD CLKREQ L - 12| PCIECLKRQE*/ GPI 23
PP3V3 SO §19517%5 17 18 26 30 36 33 30
ot 3215 0485786807018
RI377 100K 3npp 2 XDP_PCH UART SSD L BT H 1216
R1376 100K LAAN2 S%  Meow W 29! XDP PCH GPI GB5 12 16
R1375 100K 5% 1/ 20W M 201 PCH SATALED L
NN w0 ’2
R1340 100K 3apn 2 ENETSD CLKREQ L 12
R1341 100K 1 A2 S MEW M 201 CAMERA CLKREQ L 12 31
R1342 100K LAANZ S% MEow M 201 Ap QLKREQ L 12 20
R1343 100K LAAAZ S% oW M 201 pyy o KREQ L 12
R1344 100K LAAN2 S% 20w W 29! BT CLKREQ L 12 25
R1345 100K 1 o 5% M2OW W 201 gop OLKREQ L
NN Ao =

SATA Port assignnents:

Primary HDD/ SSD

Reserved: CODD

Unused

Secondary HDD/ SSD

SYNC DATE=12/17/ 201,

ISYNC VASTER=W LL_J43
PCH Audi o/ JTAG SATA/ CLK
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SLP_SO0# | sol ati on

74 65 64 62 81
36 30 26 18 17 15 13 12 11 5. PP3V3 SO
59 56 45 44 43 42 41 40 39 38

CRI Tl CAL

74LVCLGD8 ¢
soT891

37 18 13 (OO} PM SLP SO L

(ngpo [

ne

3l s

NC

SLP_SO0# can be driven high outside of SO
only be high in SO.

U1420 ensures signal will

PP3V3 S5 5 1115 16 17 18 28 29 34 3 57
PP3V3_S0 8218%18%18%15 17 10 26 30 36 38
So'd01 5119218 14 35726 °%0°0
R1405 1K 1 2 PM PWRBTN L
NN T
R1410 10K 1 2 PM BATLOW L
NN T
R1452 10K 1 2 PCl E WAKE L
NN T
R1455 10K 1 2 PM CLKRUN L
NN T
R1460 100K AN PM SLP S5 L
R1461 100K LAAAZ Sw MEwW W 2 pMSLP s4 L
R1462 100K 1 n\an'2 Se MEw W 2 pMSIP S3 L
R1463 100K . o % vaw W ' PMSLP SO L
R1464 100K 1 /V\/\/z S MEw W 20 pM SLP SUS L
NN —or
R1430 100K IAANZ EDP BKLT EN
R1431 100K 1 o % vaw W 2! EDP PANEL PWR
NN o
R1440 100K LAAAZ TBT PWR REQ L
R1441 100K 1 z\nA'2 S% oW M 201 gvp RUNTIME SCI L
R1442 100K 1 n\an2 S MEOW M 201 ppv TBTMUX FLAG
R1443 100K o % MEOW M 29% ssp oot
NN —smw o
R1445 100K LAAA2 ODD PWR EN L
R1446 100K 1 znn"2 S MEW M 201 ppv TBTMUX LATCH
RL447 100K 1 a2 S% oW M 201 ENeT | OWPWR
R1448 100K LAAN 2 S% MEow W 201 AyD PWR EN
R1449 100K 1 o % M2OW M 201 Ap pOlE DEV WAKE
/V\/\/ 5% 1/ 20W M 201

29 36 37 59

18 37 59

61 65

CRI Tl CAL
512 17 62 64
OM T_TABLE
UO500
BROADVEELL- ULT
+
2G5GT2
SYM 8 OF 19
R1400 kept for debug purposes. SYSTEM POVER MANAGENENT
» I PCH SUSACK L > 2 susackr (e DSWRVENL AW o, PCH DSW/RVEN
os 37 17 [Ty—PM SYSRST L S svs_ReseT DPWROK| AYS o, PM DSW PYRGD T >
NO STUFF a7 17 16 PM PCH SYS PWROK AR | sys PWROK (1 PD- Deepsx) WAKEr YA o,  POIE WAKE L a2 o e ‘R1451
1
RL400 17 19 [Ty—PM PCH PWROK "7 | PoH PuROK OLKRUN'/GPI 32| V5 gy PMOKRINL sy usare 100K
20w
20w 17 13 [Ty PM PCH PVROK - P55 | APvRK SUS_STAT*/ GPICB1[ A% g LPCPVWRDWNL oy e
2
ote 16 16 15 (OOT—PLT RESET L oS PLTRST* SUSCLK/ GPI 062| AES PM CLK32K SUSCLK R 2 6
o4 59 [ry—PM RSVRST L 25 RSVRST* SLP_S5*/GPIO63| APS g PMSIPSSL 0 wm s =
% O PCH SUSWARN L V4 | SUSWARN'/ SUSPWRDNACK/ GPI 080 SLP_s4* (A6 o PMSIP 54 L OO 15 1 29 3 37 59
o7 16 13 [Ty PM PYRBTN L LT PWRBTN: (1Py) SLP s3+ A4 g PMSIPS3L O 15 17 18 57 50
= % My—SMCADAPTEREN g AIB | ACPRESENT/ GPI GB1 SLPAWAS g TPPMSIPAL
(| PD- DeepSx)
o PMBATLONL g AW IpaTiOW/GRIOT2 SLP SUS*APE g PMSIPSUSL oy saz
PCH PM SLP_SO_L o3 sLP_so SLPLAN AT g TP PCHSIPIANL
P LP WAN L AVB | SLP_W.AN*/ GPI CR9
CRI Tl CAL
OM T_TABLE
U0500
BROAZDV\EL L2— uLT
+
QKT
SYM 9 OF 19
s (OT—EDP_BKLT PWM — 28 | EDP_BrLCTL 2} DDPB_CTRLCLK[ B g  DP TBTSNKO DDC GLK o 6 2
A9 3 DDPB_CTRLDATAl DP_TBTSNK DATA 18 28
56 13 @ EDP_BKLT EN = EDP_BKLEN % (1 PD- PLTRST#)
< [e3 = DDPC_CTRLCLK| D2 DP TBTSNKL DDC CLK "
0 13 EDP_PANEL PWR - EDP_VDDEN @ Y DP TBTSNKL DDC DATA o
(1 PD- PLTRST#) = D
26 13 [Ty TBT_PVR REQ L - ;‘i PI RQA*/ GPI O77 E
a7 18 SMC RUNTI ME SCI_L | P RGB GP1 078 5 5 AUXN S5 DP TBTSNKO AUXCH C N o
64 13 HDM TBTMUX_FLAG - = PI RQC*/ GPI O79 fa] DDPC AUXNL_BE DP_TBTSNK1 AUXCH C N 18 25 67
a0 13 ¢oT}—SSD BOOT. - PI RQD*/ GPI CBO 4 e ———<BD
poPB_AUXP|_BS DP_TBTSNKO AUXCH C P 25 67
s NC POl _PMNE L -2 PVEF (1py o DDPC,AWPL—.WMP—E 18 25 o7
64 13 QDD PWR EN L - u7 GPI 065
64 13 HDM TBTMUX LATCH L1 | erlos2 poPB_HPDL S8 - DP_TBTSNKO HPD am =
< -3
64 13 ENET _LOW PWR - GPI 64 DDPC HPD|_A8 - DP_TBTSNK1 HPD am e
s 13 qOOT}—AUD_PVR EN IPGENICE e Yo - hal
o 13 AP _POLE_DEV WAKE - L4 | erl 063 EDP_HPD|_D6 - DP_I NT_HPD am e

SYNC DATE:O%/ 20/ 2013

PCH PM PCl / GFX

d} Appl e I nc.
®
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CRI Tl CAL
PCle Port Assignnents: OM T_TABLE USB Port Assignnents:
PCIE TBT D2R N<O> - 10 | PERNS_LO U500 ™ uss2No | ANB USB EXTA N 35 68
o 25 [TR> | ROADWELL- ULT oy Gp——== 00— _(EN) Ext A (LS/FS/HS)
o0 25 [TRy—PCLE TBT D2R P<0> ; E10 | perPs_LO B 2C+GI2 u UsB2PO| AVB g USBEXTAP ~~  eses ¢
Thunderbol t |ane 0 o0 25 (oOT}—PCLE TBT R2D C N<O> e— 2 |PETNS L0 sYM 11 OF 19 UsanL| ART 5 EXTB N o1 65 08
22 L AR7 gy USB EXTB | aD
o0 25 ¢oOT}PCLE TBT R2D C P<0> - PETP5_LO Usr2p1| AT7 USE EXTB P o o5 o5 Ext B (LS/FS/HS)
F8
o0 25 [rgy—PCLE TBT D2R Ne<l> - = PERNS_L1 use2ne| ARB 5 BT N 20 68
o0 25 [rgy—PCLE TBT D2R P<1> - PERP5_L1 Uss2p2| APB USB BT P 2o o BT
Thunderbol t |ane 1 o0 25 ¢OOT}—PCLE TBT R2D C Nel> 222 [PETNS L1
o 25 qq—PCLE TBT R2D C P<l> 23 | PETP5_L1 USB2NG| ARIO o gy NCUSBIRN =y 'R
usB2pP3| AT10 o g NC USB IRP o o
o0 25 [rw>—PCLE TBT D2R N<2> - 0 | PERNS_L2
o0 25 [TEy—PCLE TBT D2R P<2> - G0 | PERPS_L2 usB2Na| AMLS USB TPAD N 36 64 68 Trackpad
Thunderbol t | ane 2 B21 usB2pa| AL1S USB_TPAD P 36 64 68
under bol ane o9 25 (@}—POE TBT R2D C N<2> - PETN5_L2 b <D
1
o0 25 (OOT} PCIE TBT R2D C P<2> - PETP5_L2 UsB2Ns | AML3 o——'" USB 5N — Unused
6 uss2ps| ANL3 TP_USB 5P
o0 25 [ry—PCLE TBT D2R N<3> - PERNS_L3 hand
6
o 25 Oy POLE TBT DPR P<3> - PERP5_L3 usB2Ne| APLL o g, NC USB CAVERAN o Reserved: Camera
Thunderbol t | ane 3 o POl E TBT RED C Ne3> o B22 |pers 13 usB2pe| ANLL NC USB CAVERAP o
Lo - - I —
o0 25 qgm}—PCLE TBT R2D C P<3> 2L |PETP5_L3
UsB2N? ARLS NE_ LSt SON ot Reserved: SD (HS)
o0 o 2 [Ty PCLE AP D2R N - 1 |PErRG uagw% o ’
i
o0 61 20 [Ty PCLE AP D2R P > 11| PERP3 Wy —re
i 2 USB3 Port Assignnents:
Ai rPort o 20 qooPOLE AP RRD C N 20 [ PET 2
o 20 qoo}—POLE AP RRD C P & 220 | PETP3 usBarN | $20 USB3 EXTA D2R N 55 68
e use3rPL| 20 o,  USB3 EXTA 2R P Ty = 0
F13 Ext A
ss NC PO E PW DPRN - PERN4 usBaTNL| 33 B3_EXTA R2D C N 3 68 tA(SS
s _NC PCI E_FW D2RP - PERP4 UssaTP1| B34 USB3 EXTA R2D C P o
Reserved: FireWre <« _NC PCIE_FW R2D CN - B29 | perra
o _NC PCIE FWR2D CP -2 | PETPA usB3rN2| E18 o,  USB3 EXTB D2RN__ ermor es oo
h ussarez| F18 o USB3 EXTB D2R P QT s s 0
a7 B
oa 65 a1 [TE>—USB3 SD D2R N = PERNI1/ USB3RNS use3TN2| B33 USB3 EXTB R2D C N o1 o5 60 Ext B (S9)
b Card Feader 60 o5 o4 [Ty—USB3 SD DPR P - PERP1/ USB3RP3 USB3TP? EROT Y oD o oo o
(& Ethernet if conbo) o0 65 24 (OOT}—USB3 SD R2D C N - g‘; PETN1/ USB3TNS
e o5 o4 (ooT}USB3 SD R2D C P - PETP1/ USB3TP3
AJ10 PCH USB RBI AS
F15 USBRBI AS* £8
e o2 [Ty PCLE CAVERA D2R N -+ | PERW/ USB3RM USBREI ASLAILL ] PLACE. NEARCLD500. AJ10: 2. Samm
e o2 [Ty PCLE CAVERA D2R P - PERP2/ USB3RP4 R1570
Camer a 5 2 PCI E_ CAMERA R2D C N B31 | pETng/ USB3TNA Rsvo% NC 22.6
o a2 PCI E_CAMERA R2D C P A31 | pETP2/ USB3TPA RSVDLAMLO o 11 20w
, 201
NCxE15 | revp oo+ GPl oo AL3 XDP_USB EXTA OC L a6 3
NG EL3 | RsvD oc1+/ el oa1 | ATL XDP_USB EXTB OC L 14 16 61 65 1
11 s _PP1VO5 SOSW PCH VOCUSB3PLL PCH PCl E_RCOVP A27 | pcl E_RCOMP oc2*/ GPl oaz| A2 XDP_USB EXTC OC L 14 18 -
B27 | pci E_| REF o3 /GPIO13| A2 o, XDP USBEXTDOCL  rmyuie ——
R1500*
3. 01K
1%
11200
CRI Tl CAL
PLACE_NEAR=UD500. A27: 2. 54 2 M T TABLE
UO500
BROAZIJI\ELLZ— ULT
+
GG
SYM 7 OF 19
w0 o0 31 LPC_AD<O> R1540 33 1 2 LPC_AD R<0> VL | ABD SVBALERT/GPIOLIL A2 o PCHSVBALERT L .
ez RI541 33 NN T mow 201 | pe AD Rel> T AW2 || ap
60 64 37(gry—LPC AD<1> NN w7 -— SVBOLKLAP2__ g  SMBUS PCH LK O 26 19 40 56 6
60 64 37(gry—LPC AD<2> RIS42 88 s aApN2 o LPCAD Re» g o LAD2 D SVBOATA AHL o g SVBUS PCH DATA G 16 19 40 50 00
o o0 31qE>_LPC AD<3> R1543 33 LA ! LPG AD Re3» S LAD3 b hand
T% 1w W20 =
o0 64 97 (OOT}—LPC FRAVE L R1544 3 AAAAZ LPC FRAME R L V12 LFRAVE g SMLOALERT*/ GPI Ge0 AL2 g, WO EN oy 4 o0
5% 1/ 20w M 201
2 smoclkANL o SML PCH 0 OLK o =
AA3 2 AL 7 SM.PCH 0 DATA
o qom—SPL CLK R~~~ e ™ ISPI_OK SMLODATA CED 0 o
Y7 v SML1ALERT# pul | -up not provided on this
oo s qom—SPL CSO R L = q SP! 7??8 SML1ALERT*/ PCHHOT* / GPI 073&‘—@ PCH SM.1ALERT L 18 39 page, may be wire-ORed into other signals.
Y4 * hi ji , 100k I'l-up to 3.3V SUS required.
PSPl CSIL e ——qSPI_CSL SM1CLK GPI O7s| AU g SWBUS SMC 1 S0 saL [T 52 37 40 43 44 64 0 78 Qtherwi se pult-up 9
TP SPI CS2 L AC2 | opy s SML1DATA/ GPI O74| AH3 @=— SVBUS SVC 1 SO SDA CED 32 97 40 43 41 64 69 73
- - 9 PY T
o0 10@ry—SPL_MOSI_R o2 s _vos ©
(1 PUOTI PD)
o0 a0, SPI_M SO AM | spy mso | ruipy  CLOK AR g NCCINKGK o
EO— = Ve
o0 15 10qEry—SPL 102> o—— " |sP 12 é Gruipy  CLDATAL A2 o g NCCLINKDATA o
(TPY)
o0 46 14 SPI_10<3> ARl lsp 18 |© CLRSTHA™ g NCCUINKRESETL o
EO—— = (TPY)
PP3V3 SUS 5 11 14 15 46 57 58 59 62 6a
PP3V3 SUS 5 11 14 15 46 57 58 59 62 6a Ismc S =TINERTE] S DaTEoo o z0r
R1580 100K 1 > XDP_USB EXTA OC L 1416 35 CH us VB!
R1581 100K 1mz S% oW M 201 xpp USB EXTB OC L 14 16 61 65 P PCl e/ B/ LPC/ SPI / SMBus
R1582 100K LAAAZ 5% 2w M 201 ypp s EXTC OC L 14 16 et N
R1583 100K 1 , % MW MW 201 ypp ys EXTD OC L Ap | I nc.
/\/\/\/ 5% 1/ 20w M 201 L§ e p e C
R1548 1K LAAAR SPI_10<2> 14 46 69 o
R1549 1K LAANZ S Meow W 200 op) | o3> 14 46 69 NOTI CE OF PROPRI ETARY PROPERTY:
5% 1/ 20W M 201
RI590 100K ianp 2 PCH_SMBALERT L M FHEPRN AN PROPERIY GF-APRLE | N, © THE
R1591 100K 1 o 5% lzow W 21w EN THE POSESSOR AGREES TO THE FOLLOW NG
W\/ 5% 1/ 20W M 201 et | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
J_ Il NOT TO REPRODUCE OR COPY I T
= 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
- I'V ALL RI GHTS RESERVED

8 7 6 5 4 3 2




8

4

CRI TI CAL
OM T_TABLE

58 55 51 42 38

17 16 11 g 6 _PP1VO5 SO
64762 59

BOM GROUP BOM OPTI ONS
RAMCFG_SLOT RAMCFG3: H, RAMCFG2: H, RAMCFGL: H, RAMCFQ: H
Pp: 62 64 g5 74
25 S0 £t 0t 5 157867808, os 52 50 41 40 30 35 10 10 15 [T PPV S3
RAMCFG3: H RAMCFG2: H RAMCFGL: H RAMCFQD: H SSD*LPSR:SiGQE;,
R1631* 'R1636 R1635* 'R1611 100K
100K 100K 100K 100K e
o ™ o ™ 11200
i3 3 T i3 S T :
o 201,
201, , 201 201, , 201 o1
XOP MLB RAMCEQD 15 0 B = o -
XDP_M.B_RAMCFGL 15 16 18 18 16 15¢Pry—XDP _M.B RAMCFQO - AR
XDP_M.B_RAMCFG2 15 16 18 AW
Hi TBT! EL_TBT
X0P M.B RAMCFGS o = e ED— M BTN S -
10 TP_MEM VDD SEL 1V5 L - ">
GPl O12: < h
- = XDP_LPCPLUS GPI O yi
CR: TBT_G2SX_BI DI R, requires 100k pull-up to SUS o D -
RR/ FR DPHDM MUX_SEL_TBT, requires 100k pull-up to TBTLC 16 15 [T XDP_PCH GPI OL7 - T3
. 24 15 ¢ooT}—SD_RESET L - "
PLT RESET_L o
15 16 15 13 [T » 15 [>_SMC VAKE SO L -
R1621" 1 [Ty TPAD SPI_INT GPICR8 L -
100K AN3
oo s 15 (OOT}—TPAD USB | F EN -
20, 61 50 58 30 15 (T} SSD PYR EN - %
25 18 (OO} PCH TBT PCIE RESET L o AP1
-
os 15 (oOT}—HDD_PVR EN - AL
33 16 15, XDP N_STATE. L ATS
TPAD SPI INT GPICOR8 L ;5 34 15 (oOT}—SD_PWR_EN - 1K
'R1681 2 1o ooy TBT VR EN -
w
0% 25 18 16 15 @ XDP_JTAG | SP_TCK -
Efﬁiw 25 10 16 15 (T XDP_JTAG | SP TDI - Y3
TPAD SPI_INT L ’ 10 15 (I TAG TBT TNE PCH - s
sas - 1PAD SPLINT L o 56 15 (OO} —PCH HSI O PUR EN -7
10RJ_682 2 15 (ooT}TPAD SPI I F EN - AT
AH4
’%Z“zuw 15 16 1@y XDP M.B RAMCEGS -
50201 64 a5 15 SPI ROM USE_M.B - At
CAVERA PWR AGS
TPAD SPI_INT GPIO46 L ;5 1o 15 0T} B EN PeH -
15 [Ty TPAD SPI I NT GPI 046 L .
16 16 15(Ery—XOP_M.B_RAVCFGL -8
R1639% 15 16 15Ty XOP_ M.B RANCEGR -2
100K
SSD SR EN L P2
ﬂzgw 64 30 15 (oOT}—SSL -
- 20 15 OT}—AP_SOI X_WAKE SEL - 4
SSD RESET L L2
0 &I} -
CAM PCI E RESET L NS
CERERE H R v e b
| Ri641 K IAAAZ PCH TCO TI MER DI SABLE -2
5% 1/ 20W M 201 d
PP3V3 S5 8018012018,14,18,20 20 3 42 57
PP3V3 S3 15 16 19 33 36 40 41 58 62 64
PP3V3_SOSW SD 34 37 39 65
PP3V3_S3 15 16 19 33 36 40 41 58 62 64
PP3V3 S3RSO_CAMERA a1 a
PE3V3 S0 R PE
PP3V3_S0 §218%1%°18% 5 17 19 20 30 30 38
e e o o T Soth0%i1 132 35" 4 85 286700780
R1610 100K i > XDP_PCH GPI O76
NN —mw = we
R1614 100K s apn 2 XDP_LPCPLUS GPI O 15 16 64
R1615 100K LAANZ 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 15 R1616 should also be stuffed if
R1617 100K IAAAZ 5% 1/20wW W 201 S\ WAKE SO L . pl atf orm does not use SD card
R1618 100K LAANZ S% 12w M 201 Jpap Spl I NT L 15 36
R1619 100K LAAAZ S% 20w M 201 7pap USB I F_EN 15 36
R1620 100K __inAA 2 Z: i:izx N“’: zz SSD PWR EN 43300 5 SSD_LPSR SO BOM option is on R1620
R1622 100K SSPW{*;ZSD HDD PVWR EN 15 6a
R1623 100K LAANZ 5% M2oW M 201 xpp SDOONN STATE CHANGE L 15 16 33
R1624 100K LAANZ S% MEow M 201 gp pwR EN 15 34
R1625 100K LAANZ S% 12w W 201 1pT ppuR EN 15 25
R1626 100K 1 o S% MW M 201 xpp JTAG ISP TCK
AAAZ— 15 16 18 25
R1627 100K LAANZ S% 20w M 201 ypp JTAG ISP TDI 15 16 18 25
R1628 100K 1 nnA'2 S MEOW M 291 j7AG TBT_TMS_PCH 15 18
R1629 100K LAAAZ S% lzow M 201 poy HSI O PWR EN 15 58
5% 1/ 20W M 201
R1630 100K IAAA TPAD SPI_IF_EN 15 36
5% 1/ 20W M 201
R1632 100K 1apn 2 SPI ROM USE_M.B 15 46 6a Stuffed R1632
R1633 100K LAANZ S MEOW M 291 CAMERA PWR EN PCH 15 18
R1634 100K IAAN 2 S% 20w 29! TPAD SPI INT GPIO46 L 15 No- St uf f ed R1634
UFF 5% 1/ 20W M 201
R1637 100K 1 2 SSD SR EN L 15 30 6
R1638 100K 1mz S% 120w M 200 Ap 501 X WAKE SEL 15 29
R1640 100K 1 o S% MW M 201 oo EwPME L 12 16
NN —Tmw o
R1652 10K 1 2 LPC SERI RQ
NN = oo e
R1691 100K 1 > BT_PWRRST_L
NN S o
R1693 100K 1 /\/\/\/2 ENET_MEDI A SENSE 15 64
R1694 100K LAANZ S% 2w M 201 ) op RO L 15 64
R1695 100K LAANZ s% 1:2"‘” W 2% | cD PSR EN 15 64
5% 1Zow W 201

U0500
BROADWELL- ULT
Zeggr2
SYM 10 OF 19
BMBUSY*/ GPI O76
GPI C8
LAN_PHY_PWR_CTRL/ GPI 012

GPI OL5 (I PD- RSVRST#)

GPI 016
GPI 017
GPl 24
GPI Q27 (1 PD- Deepsx)
GPI (28
GPl 26
GPI 066
GPI 067
GPI 068
GPI 069
GPl 44
GPl 47
GPl 048
GPl %49

GPl O
LPI O

GPI G50

HSI OPC/ GPI O71
GPI 013

GPI 014

GPl 25

GPl 045

GPl 046

GPl

GPI 010
DEVSLPO/ GPI G383
SDI O_PONER_EN GPI O70
DEVSLP1/ GPI C38
DEVSLP2/ GPI G389

SPKR/ GPI 081
(I PD- PLTRST#)

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

54mm

13 15 16 18

ies R

R1650*
1K
5%
11200
201,
D60
THERMTRI P* PM THRMIRI P L
- oD e 7 Pul | -up/ down on chi pset support page
9 RON/GPIoB2l V4 o, TBT CIO PLUG EVENT L am e = Cactus Ridge: Alias to TBT_Cl O PLUG EVENT,
s SERI RQ T4 LPC SERI RO 15 97 6 Redwood Ridge: Alias to TBT_Cl O PLUG EVENT_L,
g PCH OPI_covp| AWL5 PCH COPI_COWP
AF20, PLACE_NEAR=U0500. AWL5: 2
oV Rears e ‘R1655
Fovo X NC 49.9
0%
1/ 20w
GSPIO_Cs*/GPI 83| RO g AUDSPI CS L 15 6 L85
GSPIO_CLKI GPI 084| L6 o AUD SPI CLK 15 o
GsPlo_Msacrlogs| o g,  AUD SPI_M SO 15 6 =
&5 -
GSPI 0_Mos! / GPI cg6| L8 AUD SPI_MOSI Y,
(1 PD- PLTRST#) o= -
GSPI1_CS'/GPICB7| N7 g TPAD SPI CS L oD 5 %
GSPI 1_CLK/ GPI c88| L5 @ TPAD SPICLK oo 15 96 68
GsPl1_MsoGrlos9| N o,  TPAD SPI_M SO am s 5 o
o o=
GSPI_Mos /GPI 090| K2, TPAD SPIMCSI oo 15 3 o0
UARTO_RXD/ GPI 091| J1 @ PCH BT UART 2R 15 64
UARTO_TXD/ GP1 02| K3 o, PCH BT UART R2D 15 s
UARTO_RTS*/ GPI 003| 92,  PCH BT UART RTS L 15 s
UARTO_CTS*/ GPI co4l GL @ PCH BT UART CTS L 15 o
UARTL RXDIGPI ol K4 o, PCHUARTIRXD s
UARTL_TXDIGPIOL| @ o, PCH UART1 TXD s
UART1_RST*/ GPI c2| 33 JTAG I SP_TDO 51
UART1_CTS*/ GPI 8| J4 PCH UART1 CTS L s
120 sDAGPIOA| P2 g AP SOIXWKEL ~  amuse
12c0_SCL/GPI o6 F3 g AP RESET L
12c1_sov Pl os| g,  PCH 12CL SDA -
1 2c1_scL/ Gpl o7 FL @ PCH 12C1 saL -
SDI O_CLK/ GPI C64_‘—@E3 TBT POC RESET L 26 Pul | -up on TBT page
SDIO_CM GPI 065 P4 g, BT PVRRST L oo - o
SDI O_DO/ GPI 056_*_@'33 PCH STRP TOPBLK SWP L 39 Requi res connection to SMC via 1K ser
(1 PD- PLTRST#)
SDIO DL/ GPl 07| B4 g,  ENET MEDIA SENSE am e o
SDIOD2/GPI0e8l S g LODIROL am s o
SDIO DB/ GPlos9l B2 g  LCD PSR EN o -

PP3V3_S0

74 6
36 30 26 18 17 15 13 12 11 8

59 56 45 44 43 42 41 40 39 38

6a15 AUD SPI_CS L R1660 100K LAAAZ
6a 15 _AUD SPI_CLK R1661 100K 1/\/\/\/2 5%  1/20W M 201
64 15 _AUD SPI_M SO R1662 100K IAAA 5%  1/20W M 201
6 15 _AUD SPI_MOSI R1663 100K LAANL S%  Tzow W 201
5% 1/ 20W M 201
26 15 _TPAD SPI_CS L R1664 AR IAAN2
68 36 15 _TPAD SPI CLK R1665 47K LAANZ 5%  1/20W M 201
68 36 15 _TPAD SPI_M SO R1666 47K 1,\/\/\/2 5%  1/20W M 201
68 36 15 _TPAD SPI_NOSI R1667 ATKIAAN2 5% 1:2°W W 201 |
S% 120w W 201
6a 15 _PCH BT UART 2R R1668 47K IAANZ
6a 15 _PCH BT UART R2D R1669 47K IAANZ 5% 1:20w NF 201
5% 1720w W 201
15 _PCH UART1 RXD R1672 47K o 2
15 _PCH UART1 TXD R1673 47K 1m2 5% 1zow W 201 Y
18 15 JTAG | SP_TDO R1674 100K AN 5%  1/20W W 201
15 [PCH UART1 CTS L R1675 AT 1 \ApSE 5% 1:20w N 201
5% 1zow W 201 Y
20 15 _AP_S0I X WAKE L R1676 100K LAAN 2
5% 1/ 20W M 201
15 _PCH 1 2C1_SDA R1678 5 o« LAt
15 PCH 12C1 SCL R1679 5 o« NN T
64 15 _PCH BT UART RTS L R1670 47K LAAAZ
o415 PCH BT UART CTS L R1677 ATK I AAN2 5% 1:20w W 201
5% 1/20W WM 201

ISYNC MASTER=W LL _J43

PCH GPI O M SC/ LPI O

d} Appl e I nc.
®

THE
Pi

|

N

1
v
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Extra BPM Test p0| nts 55 5142 36 17 1615118 5 PP1V05 SO Mer ged ( CPLJ/ PO") M cro2- XDP 55 5142 38 17 16 15118 6 PP1V05 SO
CRI Tl CAL NOTE: This is not the standard XDP pi nout. XDP
oo E—XDP BPM L<2> i, XDP_CONN Use with 921-0133 Adapter Flex to 67 64 16 ¢ XDP_CPU TDO R1810 511N\ 2
o TP1802 : PLACE_NEAR=UD500. F62: 28mm S%  Uzow W 201
. XDP BPM L<3> - J1800 support chipset debug. XDP
m B TP1803 DF40RG 80DP- 0. 4V o7 o1 10 5 XDP_CPU TCK e \/\/v—_l1
7o - XP BEM L<d> . 1p1go4g 'R1830 PLACE_NEAR-U0500_ E50: 28mm 5% 120w 76T
TP-P6 150 62 (T 61
XDP_BPM L<5> ) : 1
67 6 m—%s TP1805 E,answ U/ TDl and TMS are terminated in CPU.
XDP_BPM L<6> ity
o7 ¢ MD——————>——XTP TP1806 2402 2 1
TP-P6 O O
o o [ry—XDP_BPM L<7> IB TP1807 o7 o1 o@y—XDP_CPU PREQ L COBSEN_AQ S 10 0 o= COBSEN_CD CPU CFG<17> ame
TP-P6 o7 o1 o (I)—XDP_CPU_PRDY L CBSEN_ Al S 0 0 = CBSEN_C1 CPU CFG<16> ame
k| 7
O O
o7 o [T CPU CFG<0> OBSDATA_AQ Py 19 5 02 Pu—— OBSDATA QD CPU CFG<8> am e o
o7 6 [T CPU CFG<1> OBSDATA_A1l Py 26 04— OBSDATA_C1 CPU CFG<9> Yani LU
pillg 14 1
O O
o7 6 [T CPU CFG<2> OBSDATA A2 Py 190 01 g OBSDATA_C2 CPU_CFG<10> ame s
67 61 5 (Ty—CPU CEG<3> COBSDATA_A3 o——10 0 oup COBSDATA_C3 CPU_CFG<11> ame o
il 2 9
O O
o o [Ty—XDP_BPM L<0> COBSEN_EQ o—— 10 01 omi COBSEN_DO CPU CFG<19> ame
o7 6 XDP_BPM L<1> CBSEN_B1 ] 22 COBSEN_D1 CPU CFG<18> .
[ane > g g - e
o7 o [T CPU CFG<4> OBSDATA_BO P 2 5 04— OBSDATA DO CPU CFG<12> ame s
67 6 CPU CFG<5> OBSDATA_B1 Py 39 29 COBSDATA_DI1 CPU CFG<13> 6 67
[mmrg >~ g g P <™
YOP 7 o [T CPU CFG<6> OBSDATA B2 Py 06 042 o OBSDATA [ CPU CFG<14> ams
36 35
o PU VOCST R1800 1K 1 ANAZ o7 6 (Ty—CPY_CFG<7> COBSDATA_B3 S 00 S CORSDATA_D3 CPU CFG<15> ame o
m PLACE_NEAR=U0500. C61: 2. 54mm 5% 1/ 20W VF 201 39 00 37
XDP ss XDP_CPU VCCST PWRGD PWRGDY HOOKO - 95 o2 - L TPCL K/ HOOKA NC
a7 13 (OO} PM PWRBTN L R1802 o IAAAZ XDP_CPU PWRBTN L HOOK1 - 40 o - | TPCI K#/ HOOKS NC
PLACE_NEAR=US000. J3: 2. 54mm 5% 1/ 20W VF 0201 VCC_0BS_AB » P P VCC_0BS_CD xOP
XDP s @om—CRU_PVR DEBUG HOOK2 - 40 o - RESET#/ HOOK6 67 XDP_CPURST L R1805 1K IAAAZ—PLTRESET L e FECE
a7 17 13 ¢OOT}—EM PCH SYS PVRK R1804 0 1iapAp2 sa XDP_SYS PWROK HOOK3 &= EL PO 1A DBR#/ HOOKT. XDP_DBRESET L 17 &7 mnce FEEN osobt acr: 2 hmm
5% 1/ 16W M- LF 402 il -
30 o2 NOTE: XDP_DBRESET_L pul | ed-up to 3.3V on PCH Support Page
69 56 40 19 10¢ gy SMBUS PCH DATA SDA 10 01 o= 0 XDP_PCH TDO T 22 20 o0 o0
59 56 40 19 10 [TN)—SMBUS POH QLK sa - M0 o042 - TIRSTn XDP_TRST L
69 64 16 12 (@OT}—XDP_PCH TOK TCK1 - 59 6 o= - 1Dl XDP_PCH TDI [T 12 16 64 69
o7 61 16 6 qOT}—XDP_CPU TCK TCKO - L e 24 - NS XDP_PCH TMS OO 22 16 64 00
XDP 9 5 o2 XDP_PRESENT#
16 12 ¢ooT}—POH JTAGX R1835 0 1 2 XDP XDP XDP XDP XDP
ace MEARY 1600 o: 2ame® C1804 | |'r1831 C1800 * 0 /N oo 1 C1801 1 C1806 C@é':o“m
0.1UF == 3 1K 0.1UF —— ), —— 0 1UF —= 0. 1F Qg4 g o
63V, % cw 63V, S &3y S a3y DMNSLOBVK: 7 5[ [O
= s cer o8 51850847 o ssoren %
5402 TT Jo
a XDP_CPU TDO
= J_ = PLACE_NEAR=J1800. 51: 28MM® = aenu AR
XDP_CPU PRESENT L
CRI TL(%L o
Q184 @ ~
DVMNSLOBVK- 7 >[ [0
SOT563 ii’
S[R3 o XDP TRST_L 612 16 64 67
© - MAKE_BASE=TRUE
XDP_CPUPCH TRST_L OO © 12 1 64 67
CRI TI CAL XDP_CPUPCH TRST L [0 & 12 16 64 67
XDP ©
PCH XDP Si gnal s Q842 x  w
ovsLogys 7 5[ IO
These signals do not connect to XDP connector in this architecture, only accessible X
via Top-Side Probe. Nets are listed here to show XDP associ ations and to make cl ear CPU JTAG | SOI at | on a KT 0 XDP_CP
U _TDI
what restrictions exist on PCH GPI Gs when Top-Side Probe is used for PCH debug. PLACE_NEAR=J1800. 55: 28nm ™ < D © o o7
. . PP5V_SO
PCH XDP Si gnal s Non- XDP Si gnal s o2 6159 90 80 52 ¢ 45 22 3 CRITI CAL
42 34 20 28 18 17 15 13 11 5 _PP3V3 S5
(OP MLB RAVCEGD RBULBBEE 842XDP ®
10 15¢T) D TP1870 = b
55 16 11 ¢OOT}—XDP_USB EXTA OC L = XDP_USB EXTA OC L (T 14 16 35 'R1845 DVNSLOBVK: 7 > *0
- C1845 * b
XDP_USB EXTB OC L — XDP_USB EXTB OC L K
55 51 16 14 (OO} T = R 0.1F —— Ui’gis w0 o] 3T o XDP_CPU NS oo o o
XDP_USB EXTC OC L 16V 1720w © —
I D TP1873 xsR cERM 2 raLveicrer , %01 Lo
XDP_USB_EXTD L PP1V/
I LS &« % TP1874 5 37 17 [Iy—ALL_SYS PVRGD 2lA ToS 4 XDP_JTAG CPU | SO L oz o7 05 SUs
55 16 15 (Ogm)—XDOP_SDCONN STATE CHANGE L s XDP_SDCONN STATE CHANGE L 7y is 16 59 =
VAKE_BASE-TRUE  — NCx—4 NC NGE % NC NO STUFF
XDP_M.B_RAMCEGL PCH JTAGX R]‘M’\/\/\/
D D TP1876 a\D o FLAGE NEAR- 0500, AEG3: 26 S wmw w0
XDP_M.B_RAMCFG2 “ XDP
10 15T D Tp1877
) 69 64 16 12 _XDP. TDO R1890 51 1
16 15¢gry—XOP_M.B_RAMCEG3 P Tp1878 PLACE_NEAR-UD500. AE61: 28mm 5% 120w M 201
TP-P6 XDP
XDP_PCH TDI R1891 51 1
25 15 10 15 [Ty XDP JTAG | SP TCK S XDP_JTAG I SP_TCK OO 5 10 19 2 oo PLAGE NEAR-0500. ADeT: zemm~ V V'V E% Tzow W zot
- XDP
15 12 (oo XDP FWPVE L OB Tp1879 o0 o4 16 12 _XDP_PCH TMS R1892 51 2 np
12 ¢oom—X0P PCH GPI B85 ID TP1880 NOTE: Must not short XDP pins together! PLACENEARSLDS00. AD6Z zsmNO STUFE S oW e 2o
TP-P6
XDP_PCH UART SSD L BT H XDP_PCH TCK. R1896 51 1
2 O OB Tp1881 o0 o1 10 12 A e wsoo Agez zam VW Tmew o
12 ¢oom}—XDP_SSD POIEO SEL L R1884 1K LAAAZ NO STUFF
5% 1/ 20W M 201 XDP T T L Rl 7 51 2 n
67 64 16 12 6
64 16 15¢gry—XDP_LPCPLUS GPI O — XDP_LPCPLUS GPI O B 55 16 o J_ PLAGE NEAR=U0500. AUBZ: Z8mm S Tzow W Zo1
15 (om—XDP_PCH GPI 017 "TP@;STP1886
XDP_PCH GPI O76
15 ](w@;s TP1887
25 10 10 15 [Ty XDP_JTAG | SP_TDI — XDP_JTAG | SP_TDI [ 5 10 10 25

Unused & M.B_RAMCFGx GPI Os have TPs.

USB Overcurrents are aliased, do not cause USB OC# events during PCH debug.

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

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

LPCPLUS GPIO is aliased, do not

attenpt use during PCH debug.

pl 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

SYNC DATE=12/17/ 2012

CPU/ PCH Mer ged

XDP

C} Appl e I nc.
®

» s A

NOTI CE OF PROPRI ETARY PROPERTY:
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System RTC Power

Chi pset uses 24MHz crystal,

G eenCLK kept

Source & 32kHz / 25MHz d ock

to save 1x 25MHz crystal & 1x 32kHz crystal

CGener at or

PCH Reset Button Menory VTT Enabl e Level -Shifter
50 49 46 40 38 37 3¢ 33 30 17 PP3Vv42 G3H CPU output is on VDDQ rail (1.2V), TPS51916 has 1.8V Vi h(min).
This | ook littl Iy t rt Coi n-Cel | : VBAT (300-ohm & 10uF RC) 85 3925 33 47 13 13 32 i 5, PP3V3 SO
S 1ooks & € ug Yy to suppo No Coin-Cell: 3.42V G3Hot (no RO) 70 62 53 42 22 22 21 20 19 _PPLV2 S3
new and ol d parts. Wth GreenCLK Rev C N PP3V3 SO 62 64 65 74
pin 5 nust receive S5 power (Stuff R2042) a4 29 28 18 17 16 15 13 13 9, PP3V3 SB |1?01K995 89%40"411 12 50" 4 18578678081 %°
Coin-Cel | & G3Hot : 3. 42V G3Hot Yop o .
Coin-Cell & No G3Hot: 3.3V S5 e C1970 < R1970
No Ooi n-Cel I : 3.3V S5 R1996 |22 0.1k —— vee oK TPSE1916 1 (1eak) = 4/~ 1uh
! . 0 I uU1970 1/ 20W Vih(min) = 1.8V
XDP_DBRESET L 1 2 o PM SYSRST L lev
G eenCLK 25MHz Power 1o _PP3V3 S5RS3RS0_SYSCLKGEN No bypass necessary 67 10 D> VYV O StUr CED 12 37 o4 xoR cer 2 ranpicre L 33uW when driven- | ow
Mist be powered if any VDDIOis powered. o 'R1997 s CPU MEWTT PWR EN LSVDDQ 2la Tas 4 MEWTT PVR EN 17 s
5% 0 m 12~ MAKE_BASE=TRUE
CAM XTAL Power a1 _PP1V2 CAM XTALPCI EVDD o~ © G 57/0 NC 1|NC NCLS. NC MEWTT PWR EN 17 53
116w % >
TBT XTAL Power 64 62 26 25 18 _PP3V3 TBTLC 9 § VBAT and +V3.3A are fratis G\D
202
& internally ORed to 2S‘ULK PART_SYS FESET <]
4 create VDD_RTC _QUT. -
C1924 * C1922 ¢ 1 C1902 : =
0. 1UF —— 0. 1UF —1 U1900 +V3. 3A shoul d be first
T 12 20%, SLGINBLABOY avai | abl e ~3. 3V power £
. 2 . 2 2 =
R oy R 3a01 fhig to reduce VBAT draw.
CRI Tl CAL
PP5V
11 VI OE_25M A 32. 768K| 12 PCH CLK32K RTCX1 12 62 61 59 58 56 52 51 45 32 1 5V_SO
L OKPLUS_ WAl vanrTermzawj_ s |vi cE_25M B ‘1620
C1905 = 14 Ivi OE_25M C 25M AL® « NC 1
e R1905 vl SYSELK CLKI5M CAMERA e PCH ME Di sable Strap 100K
2|2 60 SYSCLK CLK25M X2 1 2 60 SYSCLK CLK25M X2 R &~ 21X 25M 18 SYSCLK _CLK25M TBT 25 69 M2ow
= L
B % NO STUFF -1 PPVRTC_G3H 012 13 02 04 ® 220
5% 1/ 20W i @_920
A = CRI Tl CAL M 'R1906 VOUTLL For SB RTC Power & 0 SPI__DESCRI PTOR OVERRI DE LS5V
0201 g DIVNSLOBVK: 7 O
0201 NC; Y1905 1M b THRM ss [ >
NC 25. 000M-Z- 12PF- 20PPM $ow ~20\ PAD 1 C1910 5 11 5 _PP1V5_SOSW AUDI O HDA ¥
C1906 © s 2%z, svm v REEE ——1UF L o3 o SPI_DESCRI PTOR OVERRI DE
12PF 2 20%, ) Py
1))z o SYSCLK CLK25M X1 2 R "
|50/|n NOTE: 30 PPM or better required for RTC accuracy 920 Dle
£ 259 DMNSLO6VK- 7 | | —4
DZ?}A b SOT563 'd-
— VER 3 —
1712 _NC RTC CLK32K RTCX2 — NC RTC CLK32K RTCX2 12 17 -
PCH 24MHz Crystal e T @ 2[e¥ s =
C1915 I PD = 9- 50k
6. 8PF R1815 +7 [Ty—SPL_DESCRI PTOR OVERRI DE L 1
1] ]2 o PCH CLK24M XTALOUT R 1 2 o PCH CLK24M XTALQUT am = )
[ CRI TI CAL 506 PCH uses HDA SDO as a power-up strap. |If low, ME functions nornally.
T Y1915 1/ 20w 1R1916 If high, ME is disabled. This allows for full re-flashing of SPI ROM
@G b 0201 R .
0201 NCX 24. 00OMHZ- 20PPM 6PF ™ SMC controls strap enabl e t‘o al!ow in-field control of strap setting.
NCX NC 5 202, SoE S ?%zuw Q1920 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
C1916 M v
6. 8PF 2
e PCH CLK24M XTALI N o
11 0
1 v VCCST (1.05V SO0) PWRGD
- DCZDU?L
PP3V3 S5
PCH 24M‘|Z QJt put S 3429 28 18 17 16 15 13 11 8, PP1V05_S0 §,8,11 15 16 38 42 51 55 58 59
— LPC CLK24M SMC
P2 [T e o C1930 * crmea  |'R1931
LPC CLK24M SMC R 1 2 LPC CLK24M SMC 10K
v D PUACE \EARCUDS00 ANIS 5 T oD o 0. 18 —— U1930 s
5% 11200
120w v, 74AUP1G00 A
o XSR CERM o|  sorser e
201 06201 v 2
0 a7 17 16 _ALL_SYS PWRGD 2]a 4 CPU VCCST PWRGD oD ¢ 1
59 37 18 13 TN)—PM SLP_S3 L 1ls
s INC
NCX— @D
-
PCH PWROK Gener ati on R
50 49 a6 40 38 37 30 35 30 17 _PP3VA2 GBH = o @
85 84 82 61 59 PM _PCH ooy 1 17
MAKE_BASE=TRUE
74 65 64 62 61 BYPASS=U1950: 5MV
SRR R S 1 C1950
0. 1UF
1 10
518 nglie 2 3% cerw NO STUFF W Do we need this?
o R1963°| |’R1960
ow °
201 = 5% 5%
2 7ALVC2GOBGT/ S505 1/ 20W :/onw CKPLUS_WAI VE=UNCONNECTED_PI NS
F 8
NORf;;Fl s a7 7 16 TRy ALL SYS S ST o L 8 T reageeT! S508 R1962 SYNC VASTER=J43 M.BL SYNC_DATE=01/ 09/ 2013
b ,| U950 7 __PM S0 PGOCD ’ Iy . K I'P!!EH'H!F
i 2 CPUVR PGOOD R F SYS PWROK R 1 2 PMPCH SYS PWRCK :
5117 8 . v 08 NO STUF . . U1950 N oo 12 16 37 C:hl pset Support
51178 CPU VR READY 1120w 4 R1961 08 1120w
M 100K P M
0201 5% 201
1/ 20w
— M

201

% 37 27 20 [TRg)—SMC DELAYED PVRGD

7

d} Appl e I nc.
®

TR E—
<SCH_NUM-| D
<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEORVATI ON_CONTAI NED HEREI N | S THE

PROPRI ETARY ERTY _OF APPLE | NC.

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

11 NOT TO REPRODUCE OR CCPY I T

111 NOT TO REVEAL CR PUBLISH I T IN WHOLE OR PART

IV ALL RI GHTS RESERVED

19 OF 121

2




7

=) 4

2

quwnay
N
ey
ictaaz)

299583

16 15 13 [T PLT RESET L

Pl at f or m Reset

PP3V3 SO

anpsg
iy
Bnnwe
snowe

34 29 28 18 17 16 15 13 1
74 &

Connecti ons

GreenCLK 25MHz Power

PP3V3_S5

18
4 62 80 59 58 57 42

59 37 36 20 18 13 [T PM SLP S4 L

15 D CAMERA PWR EN PCH

PP3V3 S5

oanrNg
2RGERS
a4

PLACE_S| DE=BOTTOM

DBGLED_ S5

DDC Pul | - Ups

DBGLED
D2090

X GREEN. 56MCD- 2MA- 2. 65V
LTQHIG SM

K PLACE_SI DE=BOTTOM
SI'LK_PART=S5_ON

S4 PR EN
PM SLP S4 L

DBGLED DBGLED
ple 090 p
DWNSLO6VK- 7 [ DWNSLO6VK-7 | |—4
SOT563 SOT563
K Kh
VER 3 VER 3
— [
e 0
2[G7 sty s[G" s

PM SLP S3 L

13 D PM SLP_SO_L

NO STUFF 2.2k pull-ups are required by PCH
to indicate active display interface.
Unbuf f er ed R2040
i i !
o 62 55 41 40 36 33 10 15 _PP3V3 S3 . 0 ) __ PP3V3 S5RS3RS0 SYSCLKGEN . DP++ spec violation, should renove!
V — 74 65 64 62 81 PP
5w PP3V3 SSRSSRSO_SYSCLKGEN e BRBE L BRSSO
o5 MR RIS s
TAGE=3. NO STUFF NO STUFF
R2O71 NO STUFF i 1, 1,
AN PCAOS57D RESET L R2020 R2021 R2022 R2023
oo R2841 0041/ 2 shoul d be stuffed f 2. 2K 2. 2K 2. 2K 2. 2K
e 74 65 64 62 61 PP 41/ 2 shou e stuffed for 5% 5% 5% 5%
™ EEEEEE R L AN GreekCLK A or B depending on S2 rail VIS S o VIS S deow D
0201 5% 201, , 201 201, , 201
1/ 20w
M
0201 R2042 shoul d be stuffed for GeenCLK C 28 18 13 _DP_TBTSNKO DDC CLK
Scrub for Layout Optim zati 26 15 13 _DP_TBTSNKO DDC DATA
R2042 18 13 _DP_TBTSNK1 DDC CLK
CRITI CAL Buf f er ed 239101 18 13 13 1 5, PPOVB S5 A PN 2 16 15 _DP_TBTSNK1 DDC DATA
N[S:ézé}/:;lclms R2872 b TBTSNK1_DDC i s pul l ed-up just to indicate that
o—PLT RST BUF L 1 2 oo o DP port is used. No DDC on this port, AUX-only.
N uszg'w NOTE: Only DDC DATA is sensed by PCH, so
|1?020(2<70 0501 RQSBB DDC_CLK pul | -ups are unstuffed.
5% 1 oD 56
1/ 20w
, ¥on NOSTUEF uZ0w d d i d T | | : Thunder bol t Pul | - up/ downs
ROBS o Redwood Ri dge JTAG I sol ati on -
: BTN E_RESSLL oo s TBTLC can be on when SO is off, and vi g 0N L PRAVa SO
5% Icaq e on en II N ko »oan Rl;” 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
PP3V3 TBTLC 100K
PCH TBT PCIE RESET L — PCH TBT PCIE RESET L 64 62 26 25 17 7
7 10 1° [IDRE prse-TRe = oD 5 10 25 20w
1 201,
R2061" 2062 wnwe_onse
— 100K 0. 1UF HDM TBTMUX SEL TBT — mE HDM TBTMUX SEL TBT 15 18 25|
oK o e = >
HE 2 So1 Fal con Ri dge PLUG EVENT is active-low, always driven (pull-up)
L 201,
— 2060 TBT ClO PLUG EVENT L — e TBT ClO PLUG EVENT L
74%%%97 S0 pul |- up on PCH page 25 18 15 @ — m 15 18 25
NOSTUFF From RR To PCH .
TAG ISP T ( :
ppe, 2s [TR>—LTAG TBT TDO & 1ivle JTAG | SP_TDO oo s Required for unused second TBT port
5 7aLveiane From PCH 15 (ry—LTAG TBT TNVB PCH & 2Y| 4 JTAG TBT TMS oo > To RR 25 TBT B, EL
\ SO pul |l -up on PCH page an 25 DP_TBTPB HPD
030 |4 CAMERA PWR EN oo 5 o 25 TBT B CONFI R RC
08 25 TBT B CONFI Gl _BUF
3 25 _IBT B LSRX
= R2016"| |'R2017 R2018| |'R2019 'R2014
= . . - ] 10K 10K 10K 10K 10K
NOTE: Sol ution shown is for Qher PCH's may require isolation on TCK Y zg;mv ?rzuw Y zg;mv ?rzuw ?rzuw
and TDl as wel | PCH glitch-prevention. N v N %1 v
2 2 2 2 2
R2830 NOTE: This reference schematic assumes PCH JTAG GPIGs are only used for
2 Thunderbolt. If other ASIC JTAG signals are wired into these GPIGCs
i different isolation techniques will likely be necessary. =
obb Power State Debug LEDs .
TBT Aliases
(For devel opnent only)
MAKE_BASE
PP3V3 S5 DBGLED . . 26 1 13 [Ty—DP_TBTSNKO DDC OLK mE  — DP _TBTSNKO DDC CLK flos SCRCES
M NNEGCW DTH-0. 35 28 18 13¢gry—DP_TBTSNKO DDC DATA e — DP TBTSNKO DDC DATA G 12 10 20
VOLTAGE=3. 3V e
& 25 18 13 (oOT}—DP_TBTSNKL_HPD — e DP_TBTSNK1 HPD Yany EERUED
DEGLED DEGLED DEGLED DEGLED (I>_=DP TBTSNKIL M. C P<3..0> — me DP TBTSNKL M. C P<3..0> oD ¢ s o
RQOZ%Z‘L< RQOZ%?( RQOZ%ﬁ RQOZ%E Pin N61 needs a TP for Power to perform i FDI M test [m—=DP_TBTSNKI M. C N<3..0> = mE DP_TBTSNK1 M. C N<3..0> oo 5 25 o7
5% 5% 5% 5% Renaning the pins N61 and P61 to renpve automatic diffpari property 67 25 18 13CETY DP _TBTSNK1 AUXCH C P — mEe DP_TBTSNK1 AUXCH C P Ya:» F-ELES
20w w2ow 1120w 20w o7 25 18 13¢@ry—DP_TBTSNKI_AUXCH C N — mE DP_TBTSNK1_AUXCH C N CED &2 1 75
212 212 21, 212 16 5 _TP_CPU RSVDN61 — TP_CPU RSVDN61 o 1 10 15 wy—DP_TBTSNK1 DDC CLK — e DP_TBTSNK1 DDC CLK 1318 B
DBGLED S4 DBGLED S3 DBGLED SO0I 3 DBGLED SO TP CPU RSVDPGL - ;’;KE;“SEES“\‘/EDPM 16 13¢gy—DP_TBTSNK1_DDC DATA — me DP_TBTSNK1 DDC DATA 1318
18 8 — MAKE_BASE=TRUE o Singl e-port TBT inplenentation does not require DDC Crossbar
DBGLED A DBGLED DBGLED
D2091 D2092 D2095
GREEN. SGMCD- 2MA- 2. 65V GREEN. 56MCD- 2MA- 2. 65V N GreEN 56MD- 2V 2. 65V GREEN. 56MCD- 2MA- 2. 65V
LTQoG sM N LTQHG SM LTQHoG sM 25 18 16 15 XDP_JTAG | SP_TCK — XDP_JTAG I SP_TCK [OD 35 15 1
- - - - = b
* SR * SRR SRS QSRR 25 10 16 1= [y XDP_JTAG 1 5P T = XOP_JTAG ISP T D 35 e 0
DBGLED S4 D DBGLED S3 D DBGLED S013 D DBGLED SO D

ED ED No MAKE_BASE on TCK/ TDI as these are provided on XDP page.
DVASEO6VK-7 |26 DVASLO6VK- 7 |23
SOT563 SOT563
ver s | 7] vers | RAM Confi gurati on Straps
g p PP3V3 SUS 011 14 40 57 59 59 62 04
s o )
2™ ST s5[G™ SI7 Pul | -downs for chip-down RAM systens
XDP_M.B RANCFGD
= XDP_M.B_RAMCFGL 'R2010
XDP_M.B RAMCFG2 100K
XDP_M.B_RAMCFG3 EZZDW
RAMCFG3: L RAMCF@: L | RAMCFGL: L RAMCFQGO: L 5201
R2050" R2051* R2052* R2053*
10K 10K 10K 10K 39 14 1ALERT L
5% 5% 5% 5%
1/ 20w 1/ 20w 1/ 20w 1/ 20w
M M M M
201, 201, 201, 201,
= SYNC DATE=01/17/ 2013 A
LPDDR3 Ali as Support Proj ect Chi pset Support
>20yy Al e
TP _CPU MEM RESET L — TP CPU MEM RESET L
D = RAKE BASETRUE o Appl e Inc CH_NUM>
1 15 [Ty TP _MEM VDD SEL 1V5 L — TP MEM VDD SEL 1V5 L 15 18 .
= NAKE_BASE=TRUE ®
PPOV6_S3 MEM VREFDQ A — PPOV6_S3 MEM VREFDQ A
e = = TRKE_BASE-TRE VOLTAGE0. 6V ez NOTI CE OF PROPRI ETARY PROPERTY:
70 21 20 19 15 _PPOV6 _S3 MEM VREFCA A — PPOV6_S3_MEM VREFCA A 18 19 20 21 70 THE_| NEORMATI ON_CONTAI NED HEREIN | S THE
e e RS L
70 23 22 19 10 _PPOV6 S3 VEM VREFDQ B — N,?KF;OQE?M"'EM VRE%AEE:D v 18 19 22 23 70 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 20 OF 121
5 Il NOT TO REPRODUCE CR COPY I T
PPOV( M VREFCA B — PPOV6_S3 MEM VREFCA B
70 23 22 19 10 _PPOV6 S3 MEI CA == TKE_BASE-TRUE VOLTAGE=0 6V 18 19 22 23 70 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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Page Not es

Power
- =PP3V3_S3_VREFMRGN
- =PPDDR_S3_NMEMVREF

aliases required by this page:

Si gnal
- =l 2C_VREFDACS_SCL
- =l 2C_VREFDACS_SDA
- =1 2C_PCA9557D_SCL
- =1 2C_PCA9557D_SDA

aliases required by this page:

CPU- Based Mar gi ni ng

FETs for

CPU isolation d

uring DAC nargi ni ng

CPU_NMEM VREFDQ A | SOL

- DDRVREF_DAC -

BOM options provided by this page:

Stuffs DAC margining circuit.

DAC sets vol tage |evel,

» CRITICAL Rlzozoi5 May not be necessary due to C22x0 oo u IQA[L)AC of margining option. ’ngzszj_
~ x Q@220 H 2 VREFMRGN DQ A EN RC . ~ o 25 8.
o 14 owNsLo6VK- 7 DDRVREF_DAC 5% DDRVREF_DAC o ¥ owNsLo6VK- 7 0w
= sorse3 rRe201'| €2225 ¢ ¥ e R2223 2B ace nearecp2z0.6: 3
100K 0. 1UF 2 a 1 2 PPOV6_S3_MEM VREFDQ A
7 >—CPU_DI MVA_VREFDO ol T8 Te 00 L > M N_LINE_W GTH=0. 3 mm
= 1/ 20w ceran 2 o PLACE_NEAR=R2221. 2: 1nm M N_NECK_W DTH=0. 2 nm
201, o201 Q@225 pin 6: e R2222%
PLACE_NEAR=Q2220. 6: 2. 54mm 8. 2K
- PLACE_NEAR=QR220. 6: 2nm 1%
= 1 C2220 vy
« ORITICAL L 5 0sa0r 201,
« x Q@260 CPU MEM VREFDQ B | SOL T oy, p
2 -
O 1% DWNSLOGVK- 7 DDRVREF_DAC frr Y R2220 .
* SOT563 R1202015 - CRI%E:AI[SAC MEM VREEDO A RC L 249 gR222K41
+ (—CPU Dl M/B_VREFDO o T8 e N : __VREFNRGN DQ B EN RC . o @ 65 A 8.,
- DDRVREF_DAC A DDRVREF_DAC O 1< DVNSLOBVK- 7 vaow L Poow
— 120w — % SOT563 R2243 201 - 2201
1 i . R2202* M C2245 PLACE_NEAR=QR260. 6: 3nm
NOTE: CPU DAC out put step sizes: 100K 201 0. 1UF » TETD . 10 ) PPOV6 S3 MEM VREFDO B
DDR3 (1.5V) 7.70nV per step 5% P ivd = ~ M N_LI NE_W DTH=0. 3 nm
DDR3L (1.35V) 6.99nmV per step w CRITICAL ”::“ MR 2 szel_“_ls o 120w "LACENE‘R:'Q:;;;;"‘] M N_NECK_W DTH=0. 2 mm
DDR3 2. 22 2 ) 201
LPI (1.2V) ?.??nV per step o @ @220 PLACE_NEAR=QR260. 6: 2. 54nm 8. 2K
O] 1% DWNSLO6VK- 7 = PLACE NEATEQ260. 6 2mm 120w
% SOT563 = 1. C2240
L 0. 022UF 201,
. CPU_DI MM VREFCA o T8 e CPU_MEM VREFCA A 1 SOL — 10%
m E F c 2 S o
DDRVREF_DA( "
NOTE: CPU has single output for - 0201
2

DAC- Based

PCA9557 & FETs enabl e outputs

DDRVREF_DAC

EN RC's to avoid drain glitches

VRef

Al ways used,

D vi ders

regardl ess

PP1V2 S3

17 20 21 22 23 42 53 62 7

18 20 21 70

18 22 23 70

VREFCA. Split into two
i ndependent DAC
When

signals for

mar gi ni ng support. CRI TI CAL

™
DAC nar gi ni ng VREFCA ensure x Q260
VREFMRGN_CPU_EN i s | ow ¥ DVNSLO6VK- 7

0
[V]

to renove short due to CPU. * SOT563
N

<

13
Mar gi ni ng —

CPU MEM VREFCA B | SOL

18 20 21 70

+ C2260

201,

L
R2240
1
Rlzo%ﬁs o DRV bac MEM VREEDO B _RC AR, E;R222K61
s > VREFMRGN CA A EN RC . 0 @ Q225 ViV 8
DVNS - voow |
DDRVREF_DAC e DDRVREF_DAC C; A > LO6VK- 7 i L 120w
Y01
R2215* o C2265 * SOrs63 R212063 Blace NeAR=GR220. 3: 3
100K 0. 1LF o T3 e 1 2 PPOV6 S3 MEM VREFCA A
1/2%?/ ‘mz;% 2 N N e PLACE NEARCR2261. 2: 1mm M NREGCW BTH-0. 5 1
201, 4 R2262"
8. 2K
- PLACE_NEAR=QR220. 3: 2nm 1%
1120w

18 22 23 70

and di sables margining after platformreset. DDRVREF_DAC R2260
1
21 RIZOZOES MD%%,S Bac MEM VREECA A RC AR, E;R222K81
3533 19 37 15 PP3V3 S8 %LTB L > VREFMRGN CA B EN RC A 0 @ 65 1“/12%:)W‘ o
2 PP3V3 S3 VREFMRGN DAC o DDRVREF_DAC o DDRVREF_DAC O* > DN’\ESLC)?sG\;KJ - = o
N LT NE W DTF= 201
e M N_REGK W DTH-0. 2 mm R2207* i3 C2285 s R212083 2 2Bl ace. NEAR=GR260. 3: 3nm
e VoL TAGESS, 3V REF DAC REF DAC 100K 0. 1UF ol T3 To . 2 _PPOV6_S3_NEM VREFCA B
2200 * 1 C2201 o i) 2 s, P e PLACE NEAR-RZ261. 2: 1nm M NS OTvEs: 3
2. ?é%“ — géstup 2, 0201 I R2282"
T 8. 2K
P B e , = - K
o| DDRVREF_DAC 1 (Al 4 Rs) 1 2280 20w
VDD = DDRVREF_DAC B ety 201,
SMBUS PCH CLK 1 VREFMRGN DQ A R2226  4.02K 2 VREFMRGN DQ A RDIV i : T lo%
56 40 19 16 14 [TR)—=N SCL Uzgs%gj VOUT/ I\N\/ e o 2 T R22x6 pin 2 ) isg‘fw
56 40 19 16 1Py SMBUS PCH DATA 1spA X voursfz VREFMRGN DQ B R2246 4.02K 1 AAN2Z—VREEMRGN DO B RDIV PLACE_NEAR=QR22S. 1: 2. S4mm 0201 R2280
B B T% 120w W 201 PLACE_NEAR=Q2265. 1: 2. 54mm VEM VREECA B RC L 249,
9A0 g voutcla VREFMRGN CA AB R2266  4.02K 1A 2 VREFMRGN CA A RDIV PLACE NEAR-Q2225. 4: 2. 54mm ’\/1\./{\/—‘
1% 1/ 20W M 201
Addr =0x98( WR) / 0x99( RD) s vourols VREFVRGN NEM/REG I RR2B6 _4.02K i\ p 2 VREFVEGN CA B RDIY PLAGE_ NEAR=GR265. 4: 2. S4mm vaw L
1% 1/ 20W M 201 201
GN\D
4 NOTE: MEMVREG and SPARE share a
DAC out put, cannot enable
both at the sane tine!
L 15 18 19 33 36 40 41 58 62 64
DDRVREF_DAC
CRI TI CAL C2205
DDRVREF_DAC REE DAC . )
C2202 ¢ 2 - R2120%2 DDRVREF_DAC
0. 1UF —— vee ey 2
e s vl Falai
ceRM SR 2 PCAGE57 201, VREFMRGN NEMVREG BUF L AAN, 2 DORREG FB oo
N o PoLe VREFMRGN CPU EN L6 PLACE NEAR-RT415. 2: 1mm
A0 1 VREFMRGN DQ A EN 201
Addr =0x30( WR) / 0x31( RD) AAL P22 VREFMRGN DQ B EN
sl a2 p3l 10 VREFMRGN CA A EN
pal 11 VREFMRGN _CA B EN
psl 12 VREFMRGN MEMVREG EN
69 56 40 19 16 14 SMBUS PCH CLK isaL p6| 12 VREFMRGN_SPARE EN DDRVREF_DAC
69 56 40 19 16 1Py SVBUS PCH DATA 2| SDA P74 NG R2213*
THRM RESET* (15 100K " 8L u2204
PAD GND 11200 Vi azss
RST* on 'platformreset’ so that system S ® 212 A VREFMRGN SPARE BUF
wat chdog wi I'| disabl e margining. ™ " DDRVREF_DAC
= + % 'R2217
NOTE: Margining will be disabled across all B4 G
soft-resets and sl eep/ wake cycl es. = Pins Bl & B4: 5w
CKPLUS_WAI VE=unconnect ed_pi ns M
PCA9557D RESET L > _|
v D DDRVREF_DAC 220
R2212*
100K =
5%
MEM A VREF DQ | MEM B VREF DQ MEM A VREF CA | MEM B VREF CA MEM VREG e
201,
SYNC MASTER=J41 M.B
DAC Channel : A B C C & TTILE
, = DDR3 VREF MARGA NI NG
PCA9557D Pi n: 1 2 3 4
T
NOTE: LPDDR3 assumes TPS51916 supply with 28.7k/57.6k di vider
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 di vider Appl e I nc.
Noni 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 range: 0.000V - 1.199V (0x00 - Ox5D) 0.000V - 1.354V (0x00 - Ox69) 0.000V - 2.397V (0x00 - OxBA) 0.000V - 2. 694V (0x00 - OxDL) PRBRI ETARY | PROPERY ONERRLE | Ne, S THE
THE POSESSOR AGREES TO THE FOLLOW NG
VRef current: +73uA - -73uA (- = sourced) +82UA - -82uA (- = sourced) +21UA - -21uA (- = sourced) +25UA - -25UA (- = sourced) . : ISTN?B'V:;LN THS ggc‘é’\c’g;”l 'TN CONFI DENCE
DAC step size: 6.36mMV / step @ output 6.36mMV / step @output 4.28nV / step @ output 3.53mV / step @output ':i/ /"f[ ;?GﬂE@ELSS;\/:LDBU SHIT IN VHOLE OR PART

SYNC DATE:O%/ 12/ 2013
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LPDDR3 CHANNEL A (0-31)

U2300 U2300
LPDDR3- 16GB LPDDR3- 16GB
FBGA FBGA

70 63 24 MEM A CAA<O> R |cao (1 &F 2 DQO|_P? =MEM A DQ<0> o 62 57 23 22 21 20 _PPLV8 S3 ~ (2 cF2) B2
70 63 2 [IEy—MEM A CAACI> > P2 |ca1 3 pQL| =MEM A 1> 63 4 8 85
70 63 24 MEM A CAA<2> N2 |lcaz § DQe| MO =MVEM A 2> 63 AS 7 =3
70 63 24 [T MEM A CAA<3> > N3 |ca3 3 pDQa| Mt =MEM A 3> 63 43 £ B4
70 63 24 MEM A CAA<4> M |cag o DQaj M =MEM A DQ<4> o A10 ,% E5
70 63 20 [Ty MEM A CAA<5> - 3 lcas g DQs| ™ =MEM A DQ<5> o @ | | vop1 § Fs
70 63 24 7 M A \<B6> B3 |cae é DQs| MO =MEM A > 63 3 & J12
70 63 24 MEM A CAA<7> £ _|car DQr| M1 =MEM A 7> 63 v u K2
70 63 24 [T MEM A CAA<8> > 22 |cas Dl Fit =MVEM A 8> 63 s L6
70632 (TRN)—MEMA CAA<O9> g @ ICA9 DQo| F20 =MEM A > 63 uio 3
DQLO|_F® =MVEM A 10> V. N
7024 7 MEM A CKE<0> X3 |cCKEO OM T_TABLE g 5 “NEM A 11s o 70 62 53 42 23 22 21 20 19 17 _PP1V2 S3 -8 OM T_TABLE SS9 -

M A E<1> K4 DQL — 63 o
o MMAGEL> g T IKEL 4o DQL2| Bt e =VEM A DO<12> D = o CRI TI CAL il
70 24 7 MEM A CLK P<0> B ek T DQ13| E0 =MEM A 13> 63 P RS
70 24 7 [T MEM A CLK N<O> > 2 |lck_C DQL4| E° -— =MEM A DQ<14> CED o > T2
DQL5| > =MVEM A 15> T3
7024 21 7 MEM A CS 1<0> L3 g0+ 2 - =y . o3 - =

70 24 21 7 MEM A CS L<1> = P DQL o =
o, - a DQL7|T® =MEM A_DQ<17> CED ad -
s |ovo pats| 110 —MEM A 18> o — [
l & |pw DQLof T @ =VEM A DO<10> D 7 -

Pe |onp DQRo| 8 =MVEM A 20> 63
= |pve "o =MEM A DO<21> = 1| vop2 =
= D21 >——= DOx! P p =
DQR2| RO =MEM A 22> 63 P =
70 63 24 21 7 MEM A ODT<0> I8 =
o—MEMA DT<0> g OO D3| R =MEM A DQ<23> o a2 VSSCAl ["a4
cu1 2

DR4 = =MVEM A 24> o3 s 3
D25 =MEM A 25> 63 2 ™
DQR6| @ =MVEM A 26> 63 Ps a4

DR7|. = =MEM A 27> 63 -
ws Bl1 =] M A 28> 63 us =
DQeo| BLo =NVEM A 29> ) " B12
Do =MEM A 30> 63 6
DQe1| B8 =MEM A 1> 63 70 62 53 42 23 22 21 20 19 17 _PP1V2_S3 2 o2
@ )
DQs0_d :i =MEM A N<O> o2 & | | v .
DQs1_d =MEM A N<l1> 63 B F12
DQs2_g Pt =MEM A N<2> . = o
DQs3_d Pt =MEM A N<3> 63 =
DQso_T| 110 =MVEM A P<0> - 70 62 53 42 23 22 21 20 10 17 _PPIV2 S3 2: e
DQs1_TL &0 =MEM A P<1> 63 - vssq [ K10
DQs2_T|_PLo =MEM A P<2> s p— Lo
DQS3_T|_DL0 =MEM A P<3> 63 a2 -
- M2
N6

o
P12

1
R6

J9
T6
20 1| voQ T2

K8

K11

70 62 53 42 23 22 21 20 19 17 _PP1V2 S3 o P =
N8
t C2300 1 C2301 1 C2302 t C2303 1 C2304 t C2305 1 C2306 t C2307 a2
0. 1UF —/—0.1UF ——1UF —— 1UF ——1UF ——1UF —— 10UF 10UF
— 1 —— 0% — 1% — 1% —— 0% — 2o 20% R12
1 6V 1oV 1ov 1ov 1ov 25v
2 X5R-CERM 2 X5R CERM 2 XxsrR 2 R 2 xR 2 xR 2 X5R CERM 2 X5R CERM ull
o1 0201 02 02 02 402 0603 0603
1 —

70 62 53 42 23 22 21 20 19 17 _PP1V2 S3
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N
o
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LPDDR3 CHANNEL A (32-63)

u2400
LPDDR3- 16GB
FBGA
70 63 24 MEM A CAB<0> e o i) 1 =MEM A 32> 63 62 57 23 22 21 20 _PP1V8 S3 2
70 63 24 MEM A CAB<1> P2 |ca1 8 paL| e —VEM A 33> o2 4
70 63 24 MEM A CAB<2> N2 |lcaz § DQe| MO =MEM A 34> 63 AS
70 63 24 MEM A CAB<3> N3 |cas 3 DQa| Mt =MEM A 35> 63 A
70 63 24 MEM A CAB<4> M |caa S Doyl M =MEM A 36> 63 AL0
70 63 24 VEM A CAB<5> 3 |cas P DB =MEM A 37> 63 w
70 63 24 7 M A_CAB<6> £ |cA6 é DQs| Mo =MNEM A > 63 w
70 63 24 MEM A CAB<7> B2 |ca7 DQ7| Mt =MVEM A 39> 63 L
70 63 24 MEM A CAB<8> 22 |cas Dl Fit =MEM A 40> 63 U6
706320 (TRN)—MEM A CAB<O9> g @ ICA9 DQo| 10 =MEM A 41> 63 vio
DQLO|_F® =MNEM A 42>
70 24 7 MVEM A CKE<2> K3 |CKEO OM T_TABLE o - — o 70 62 53 42 23 22 21 20 10 17 _PPLV2 S3 8
MEM A CKE<3> K4 |cKEL DQLiL =MEM A 43> 63 A9
70 24 7 (TR CKE<3> CRI TI CA DQL2| 1t =MEM A DQ<44> D )
70 24 7 MEM A CLK P<1> B ek T DQL3| E20 MEM A 33> 763 70 =
70 24 7 [T MEM A CLK N<1> > 2 |lck_C DQL4| E° @=p—=VEM A DO<46> D >
DQL5| > =MEM A 47>
70 24 20 7 MEM A CS L<0> L34Cs0* 2 o —VEM A DO<d8o ° =
0 24 20 1 [y__MEM A CS L<1> - os1+ o e = - =
DQL7| @=p=VEM A DO<49> D o
L T1 _
8_|DMD DQL8 0 =MEM A 50> 63 e
< |pwvu DQ19| Tt =MEM A 51> 63 7
P8 |pve DQROo| ™ =MEM A 2> 63 J6
D8 R9 =|
= DVB D@1 = =MEM A 53> 02 -
2] =MEM A 54> 63
MEM A ODT<0> I8 DQ2. -
e mMEMADI0> gy D pcpal = =VEM A DO<55> -
DQR4| Gt =MEM A 56> 63 "
DQR5| 0 =MEM A 57> 63 P4
= =]
DQR6 = MEM A 58> 63 -
DR7| — =MVEM A DQ<59> o3 ™
Ims =| M A > 63 us
B10 =
D9 MEM A 61> 63 W
Do =MEM A 62> 63
DQB1| B8 =MEM A > 63 70 62 53 42 23 22 21 20 10 17 _PP1V2_S3 F2
@
L11 -
DQS0_d = =MEM A N<4> -1 =
DQB1_d =MEM A N<5> 63 2
DQs2_g Pt MEM A N<6> 76370 7
DQs3_ b1t =MEM A N<7> 63
PP1V2 S3 AL
T Lo VEM A ped> o 70 62 53 42 23 22 21 20 19 17 —
G10 =
DQS1_T]| =MEM A P<5> 63 =y
DQs2_T| P10 M A P<6> 76370 =P
DQS3_T| Do =MEM A P<7> 63 oz
8
Ho
HLL
J9
J10
K8
K11
70 62 53 42 23 22 21 20 19 17 _PP1V2 S3 . L12
N8
+ C2400 1 C2401 + C2402 + C2403 1 C2404 + C2405 + C2406 N2z
0. 1UF —— 0. 1UF —/— 1UF —— 1UF —— 1UF —— 1UF 10UF
10 — 10% —— 10% — 10% — 10% —— 10% 20% R12
16V 16V 1oV 1oV 1oV 1oV 25V
2 X5R-CERM 2 X5R CERM 2 XxsrR 2 xR 2 xR 2 xR 2 X5R CERM ull
0201 0201 402 402 402 402 0603
70 62 53 42 23 22 21 20 19 17 _PP1V2 S3 o =
1 C2420 1 C2421 1 C2422 1 C2423
1UF —— 1UF —/— 1UF 10UF
10% — 10% —— 10% 20%
1oV 1oV 1oV 25V
2 ¥R 2 xsR 2 xR 2 X5R CERM
202 202 402 0603
70 62 53 42 23 22 21 20 19 17 _PP1V2_S3 e
PLACEMENT_NOTE:
1 C2410 1 C2411 1 C2412 i
1UF —— 1UF 10UF
N v _j frivd _j 37 10uF caps are shared between DRAM
X5R X5R X5R. CERM ' i
202 202 0803 Distribute evenly.
62 57 23 22 21 20 _PP1V8_S3 . =
+ C2430 1 C2431 1 C2432
1UF —)— 1UF 10UF
10% —T 10% —— 20%
1oV 1oV 25V
2 ¥R 2 R X5R- CERM
202 402 0603
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LPDDR3 CHANNEL B ( 0-31)

u2500
LPDDR3- 16GB
FBGA
70 63 24 MEM B CAA<O> R |cao (1 ©F 2) DQ|_ =MEM B 0> o3
162 Ry MEMB CAA1> g P lcar 8 pQL| M =MEM B DO<1> o
70 63 24 MEM B CAA<2> 2 |caz2 § DQe| MO =MEM B 2> 63
70 63 24 (TR)—NEM B _CAA<3> - ™ 1ca3 2 DQaf Mt =MEM B 3> 63
70 63 24 MEM B CAA<4> M |lcad P Doyl M =MEM B 4> 63
63 My MEMB CAASS> g " oas < DQs| ™ =MEM B DQ<5> P
70 63 24 7 M B \<6> B |cae é DQe| MO =MEM B, > 63
70 63 24 MEM B CAA<7> B2 |ca7 DQ7| Mt =MEM B 7> 63
70 63 24 EM‘—WO’\B Dl Fit =MEM B 8> 63
70632 (IRN)—MEMB CAA<O> g @ ICA9 DQ9| 10 =MVEM B > o3
o =MEM B 10>
70 24 7 MEM B CKE<0> K3 |cKEO OM T_TABLE DQLO - = 3
MVEM B_CKE<1> < |ckeL DQLY =MEM B DO<11> &3
I ) o Ja— CRI TI CAL DQL2| Bt —-MEM B DO<12> o
70 24 7 MEM B CLK P<0> B ek T DQ13| E0 =MEM B 13> 63
70 24 7 EM‘—ua(fc DQL4| E° =MEM B 14> 63
oo =MEM B 15>
70 2423 7 MEM B CS L<0> ~qcso* ﬁz 8 =MEM B DQ<16> .
MEM B CS L<1> L4, * = 63
70 20 23 7 (T - ‘gest P VEM B 17 o
L8 DV DQLg| 20 =MEM B 18> 63
< Iovm DQLof ! =MEM B 19> 63
P _[Dve DQRO| 8 =MEM B, 20> 63
= % Ipbve D1l R =MEM B 21> 02
DQR2| RO =MEM B 22> 63
70 63 24 23 7 m’\/EMB—‘— OT<0> g 8 loD Dop3l FiL “NEM B 23> -
D4l &t =MEM B 24> 63
DQR5| 0 =MEM B 25> 63
DQR6| = =MEM B 26> 63
DR7|. = =MEM B 27> 63
D8l Bt =MEM B 28> 63
DQ9| B0 =MEM B 29> 63
Do =MEM B 30> 63
DQB1| B8 =MEM B 1> 63
DQS0_d L1t =MEM B N<0> 63
DQs1_d &t =MEM B N<1> 63
DQs2_d Pt =MEM B N<2> 63
DQs3_d Pt =MEM B N<3> 63
DQSO_T| L0 =MEM B P<0> 63
DQs1_TL &0 =MEM B P<1> 63
DQs2_T| P10 =MEM B P<2> 63
DQS3_T| Do =MEM B P<3> 63
70 62 53 42 23 22 21 20 10 17 _PP1V2 S8 .
JiCZ5OO + C2501 + C2502 + C2503 + C2504 + C2505
0. 1UF —— 0. 1UF —— 1UF —)— 1UF —/— 1UF —— 1UF
10 - —— 10% —— 10% —— 10% —— 10%
16V 16 1oV 1oV 1oV 1oV
2 X5R-CERM 2 X5R CERM 2 XxsrR 2 xR 2 R 2 R
0201 0201 402 402 402 402
70 62 53 42 23 22 21 20 19 17 _PP1V2 S3 o =
+ C2520 + C2521 + C2522 + C2523
1UF —— 1UF —— 1UF 10UF
10% —— 10% —— 10% 20%
1oV 1oV 1oV 25V
2 ¥R 2 xsR 2 xR 2 X5R CERM
402 402 402 0603
70 62 53 42 23 22 21 20 19 17 _PPL1V2 S3 o
PLACEMENT_NOTE:
JiCZ510 + C2511 JLC2512 -
1UF —— 1UF 10UF
N v _j frivd _j 37 10uF caps are shared between DRAM
ey oy ot CERM Distribute evenly.
62 57 23 22 21 20 _PP1V8_S3 =

g
|

1UF 10UF
10% =T 20%
1oV 25v

R 2 X5R CERM
402 0603

62 57 23 22 21 20

70 62 53 42 23 22 21 20 19 17

70 62 53 42 23 22 21 20 19 17

70 62 53 42 23 22 21 20 19 17

PP1V8 S3

PP1V2 S3

3|5[%[5

&

§

PP1V2_S3

PP1V2 S3
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LPDDR3 CHANNEL B (32-63)

U2600
LPDDR3- 16GB
FBGA
70 63 24 MEM B CAB<O> R |ca0 (1 eF 2 DQO|_P® =MEM B 32> 63 62 57 23 22 21 20 _PP1V8 S3 a3
o6 - MMB CAB<l> g P lca 8 QL =MEM B DO<33> « M
70 63 24 MEM B _CAB<2> N2 |lcaz § DQe| MO =MEM B 34> 63 AS
70 63 24 (TR MEM B _CAB<3> > N3 |cas 2 DQa| Mt =MEM B 35> 63 A6
70 63 24 MEM B _CAB<4> M |caa S Doyl M =MEM B 36> 63 ALO0
70 63 24 MEM B _CAB<5> 7 |cas g DB =MEM B 37> . w
70 63 24 7 M B B<6> B3 |cae é DQe| MO =MEM B > 63 w
70 63 24 MEM B CAB<7> 2 |ca7 DQ7| Mt =MEM B 39> 63 Us
763z TNy MEMB CAB<B> . @ |cAg DQB| 1t MEM B 32> 763 70 el
70 63 24 EM‘—GO’-\Q DQo|_F10 =MVEM B 41> 63 vio
F9 =]
7024 7 MVEM B CKE<2> © |CKEO  OM T_TABLE o =MEM B Do<az> o 70 62 53 42 23 22 21 20 10 17 _PP1V2 S3 8
MEM B CKE<3> K4 |oEL DQ11 =MEM B 43> 63 =
0207 MR)—EM B CRESS> gy CRI TI CAL DQL2| Ei =g =\EM B DO<44> D o4
70 24 7 MEM B CLK P<1> B ek T DQ13| E0 =MEM B 45> 63 P
70 24 7 [T MEM B CLK N<1> > 2 |lck_C DQL4| E° -— =MEM B _DQ<46> CED & >
70 20 22 7 MEM B CS L<0> [EN DQL5 : REMLB LO-a7 o =
o va oy MEM B CS L<1> [P~ P, DQLE| °  quugp— =MEMB DO<48> ~  meyes e
m—==———( D7l quugp =MEMB DO<409> ~ pey e o
L8 |pvD [Pek:|REY @@= =VEM B DO<50> D o
l S |pmi DQ19| Tt =MEM B 51> 63 s
P8 |Dve DQROo| ™ ->— =MEM B_DOQ<52> CED ©° J6
= % |Ipve D1l R =MEM B 53> 63 pe
R10 _
oo My MMBCOT<0> g %oy o VD Does - "
DQR4| Gt =MEM B 56> 63 "
DQR5 clo =MEM B 57> 63 P4
DQR6| & =MEM B 58> 63 -
DR7|. = =MEM B 59> 63 3
DQes| Bt =MEM B > 63 vy
DQRol B =MEM B 61> o "
Do =MEM B 62> 63
DQB1| B8 =MVEM B > 63 70 62 53 42 23 22 21 20 19 17 _PP1V2_S3 F2
DQso_d L1t =MEM B N<4> -1 Z
DQs1_d &t ~— =MEM B DQS N<5> D = o
DQs2_d Pt =MEM B N<6> 63 v
DQs3_d 2t MEM B N<6> 763 70
Daso_T| Lo —NEM B peds - 70 62 53 42 23 22 21 20 19 17 _PPLV2 S3 2:
DQs1_T| &° =MEM B P<5> 63 -
DQs2_T[ PO — =MEM B _DQS_P<6> CED o =P
DQS3_T| Do MEM B P<6> 7 63 70 oz
H8
H
i1
J9
J10
K8
K11
70 62 53 42 23 22 21 20 19 17 _PP1V2 S3 . T2
N8
JLCZGOO + C2601 + C2602 + C2603 + C2604 + C2605 + C2606 a2
0. 1UF —— 0. 1UF —— 1UF —— 1UF —— 1UF —— 1UF 10UF
10% — 10% —— 10% — 10% — 10% —— 1o0% 20% Ri2
—IT Hom [ e [o i 2 i 2 i 2 i T o con
0201 0201 402 402 402 402 0603

70 62 53 42 23 22 21 20 19 17 _PP1V2 S3
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Intel reccormends 55 Chm for CMD ADDR, 80 Ohm for CTRL/CKE, 38 Chmfor CLK
52 53 20 EPOVE SO DORVTT 62 50 24 PPOV6 SO DDRVTT
O NVEM A CAA<O> RP2701 56 « : VEM B CAA<o> RP2712 56 4 s
e NN\~ e 1 C2700 0 e 2 [T AN~ 1 2710
70 63 20 [TN)—MEM A CAA<8> RP2701 563 AN AR 0 02 22 [IEy__VEM B_CAA<B> RP2712 565 AAALS 2710
70 65 20 7 [y VEM A CAA<6> RP2701 56t \nn/ o Voo wowiiw 20% 70 63 22 [Ty MEM B CAA<T> RP2712 56z an/ 2 on Voo wowirw ot
70 63 20 [Ty MEM A_CAAS7> RP2701 56 I AANS % 1S2W  4x0201- HE 2 cerveR 1 063 22 7 VEM B_CAA<6> RP2712 561 AN 5% 1/32W  ax0201-HF 2 gerM R 1
70 63 20 m VEM A CAA<5> v700 56 1 /V\/\/Z 5% 1/32wW 4X0201- HF 20 63 22 E MEM B CAA<5> v7 0 56 1/\/\/\/2 5% 1/32wW 4X0201- HF
70 20 7 (Cy—MEM A CLK P<0> R2701 39 LAANZ 5% 1/zow 201 W < 70 22+ [Cmy—MEM B CLK_P<0> R2711 39 . . 5% Tzow 201 W t
70 20 7 T)—MEM A CLK_N<0> R2702 39 1 AA A2 O MEow 201 W 1 C2701 1 C2702 o227 MEM B CLK_N<O> R2712 39 . S 5% Tzow 201 W L 2711 1 2712
70 20 7 [Ty MEM A CKE<1> R2703 82 i ANNA— HEow 201 M QATUF  —— 0. 47UF 70 22 7 TRy MEM B _CKE<1> R2713 82 IAANZ vzow @1 QAT Q. 47TWF
R2704 82 1 , 5% 20w 201 W 2V av R2714 82 1 5% 1/20W 201 W 20 20
o 20 7 [OD—MEM A CKE<O> AN 2 Goor |2 Grwera o 22 7 [ID—MEM B OKE<0> 2 Gmor1 |2 Srwser
70 63 20 [Ty MEM A CAA<d> R2705 56 L AANA—— HrEow 201 M 20 201 70 63 22 [Ty MEM B CAA<4> R2715 56 I AAN A Gy 2o 201 201
70 63 20 [Ty MEM A CAA<3> R2706 561 AN zow 2or M 70 63 22 [Ty MEM B CAA<2> R2716 561 AAN . G
0 65 20 [Ty NEM A CAA<2> RP2708 56« /s o voow i w4 70 63 72 [y MEM B CAA<3> RP2713 56« ppn s o0 VoW 1 4
70 63 20 m NVEM A CAA<1> RP2703 56 3 /V\/\/ 6 5% 1/32W 4X0201- HF 1 C2703 1 C2704 70 63 22 E VEM B CAA<1> RP27J 3 56 3/\/\/\/ 6 5% 1/32wW 4X0201- HF 1 C2713 1 C2714
70 63 20 (Ty—NEM A CAA<0> RP2703 562 AN 5% 1/32W  4x0201 HF 0, 47TUF == 0, 47TUF 70 63 22 [Ty MEM B CAA<0> RP2713 562 A AN 5% 1/30W  ax0201-FF 0, 470F —— . 47F
70 02 2 [TR)—WVEM A CAB<O> R2728 56 IAAAL e 2 Grwxer 1 2 Ermser 1 70 63 25 [Ty MEM B__CAB<O> R2735 56 1 g ¢ VERW  w020n W L, Y ema 2 Ger xsR
70 63 21 [Ty MEM A CAB<8> RP2707 56 _:appn,o " Heow 201 W 201 B 70 63 23 [Ty MEM B_CAB<8> RP2717 56 sapp S °° 120w 201 W 201 p
70 63 21 7 (T)—MEM A CAB<6> RP2707 56 3 AAAS S% 1/32W  4x0201-HF 065 2 MVEM B _CAB<7> RP2717 56 VYV 5% 1/32W  4x0201-FF
70 63 21 (THy—MEM A CAB<7> RP2707 56 2 AAAA 5% 1/32W  4x0201-HF 063 25 7 o VEM B_CAB<6> RP2717 56 2 AANA 5% 1/32W  4x0201-HF
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PP3V3 TBTROV.

VSss

G\D

VSS|

Ji4

L12

P21

T21

Y21

C2950 *

20%

CERM XER
0402-1

UF

C2951 * C2952 1

CERM XER
0402-1

CERM YER
0402-1

2.4 W(Single-Port)

EDP: 1.25 A

PLACE_NEAR=C2953. 1: 1mm

PP3V3 S4 TBT F

XV2960

M N_LINE_ W DTH=0. 38 M1
M N_NEGC W DTH=0. 20 M1
VOLTAGE=3. 3V R
C2980
1.0UF
20%

25 mA EDP 1.0

X5R.
0201-1

62 58 39 38 36 33 20 27 26 25 PP3V3 S4

SMC_DELAYED PVRGD

38 37 27 17 (TR

74 65 64 62 61
15 13 12 11 g _PP3V3 SO
43 41 40 35 38

R2995 " Q@995

100K ENLOOG -

v G
K

TBT POC RESET L

C2960 *

20%

X5R
0201-1

UF

DVN32D2LFB4

M N_LINE_ W DTH=0. 38 M1
M N_NEGC W DTH=0. 20 M1
VOLTAGE=3. 3V

TBT "POCC' Power - up

Reset

R2992"
100K

R2990
100K

SYM_VER 3 w "

TBTPOCRST MR L

CRITICAL o

I3
T, !

TBTPOCRST SENSE 3

'R2991
24. 9k

cC

u2990 2
TPS3895ADRY

uson
Push-pul | out put

TBT _PWR ON POC RST L

ENABLE SENSE_QU

SENSE CTL= TBTPOCRST_CT.

Vth = 2.508V noni nal

Delay = 4.04ms nomi nal

SYNC DATE=12/ 17/ 201,

Thunder bol t Host

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

Page Not es SI 8409D8:

Vds(nmax): -30V
Povr l 320 e e by 1 page Vas(mm0 1 -12v TBT 15V Boost Regul at or
- =PPVI N_SW TBTBST (8-13V Boost | nput) CRITI CAL Vgs(th): 1.4V
- =PPLSV_TBT_REG 15V Boost Qut put o CRI Tl CAL
TeT (15V Boost Qutput) 080 Rds(on): 46nChm @ 4.5V Vgs th CRI TI CAL
SI 8409DB 3095
Signal aliases required by this page. 62 56 50 49 42 41 _PPBUS G3H BGA Id(mex): 3.7A @70C 6. 8UH- 4. 0A D3095
64 8-13V 1 POVERDI - 123 PP15V TBT 28 62 64
(o - nput o PPVI N _S4SW TBTBST FET o o (YY) L TBTBST BOOST A N[«
Changes required - l—“—l M N_LI NE W DTH=0. 5 _nm M N_LI NE W DTH=0. 5_rm 4] Vout = 15.1V
BOM opti ons provided by this page for 25 - M N_NECK_W DTH=0. 25 mm Pl Boeze S ST o 2™ DFLS230L
(NoNE) . 121 Voltage not spocified here, D DT=TRUE ng)sg Max Current = 1.0A
. add property on another page. TBTBST SNSL . )
R3080 1 C3080 TN LI B W oMVt 2 Freq = 300KHz
470K & L 57yip M N_NEGCW DTH=0. 2 mm
vaow S T 1% - A
201 P e R3091
2 402 200K N elolglqlg TBTBST SNS2 XVB095
TRTBST PVREN DIV L 100 L M N LINE W DTH-0. 2 EX
20w N N—sw— M N_NECK_W DTH=0. 2 mm TBTBST VSNS 2 54 PLACE_NEAREC3095. 1: 2 mm
22 M N-RECKW BTHEO, 5 R
* < CNECK mm
R3081 R1> trEST EN LMLO 2 ey o RO SNs1| 6 R3090°
150K
K u3090 ool s 49. 9K
1/ 200 LT3957 B 1 1
20, TBTBST | NTVCC 28 || NTVOC an i 3005 G097
™ N_LTNE_W DTFEO. 2 02, —— 1ot =
M N_NEGCW DTH=0. 2 mm
TBTBST PWREN L . TBIEST VSNS RC 2 Zom cerw 2 Jom ceru
o TBTBST VC 30 |ve A 0603 0603
Q005 M NCREGOW BTHEG. 3 N . 3096 :
DVN32D2LFB4 C3081 C3092 1.C3087 R3093! TBTBST RT 23 435 NC 1.C3088 R3§)9§ 10UF ——
DENLO0GH- 3 2. 2UF —— 2. 2UF —— 47PF 10K RT —— 22PF 33 200 ——
SYM_VER 2 20% —T— 20% —T— 5% 1o 36 - 5% e 25V,
ov 1oV 5 25V 1200 o 50V M- LF X5R- CERM
X5R CERM 2 X5R CERM 2 QG e CER C0G P 0603
0201 201, TBTBST SS 32 Iss o0 <Raz>
TBTBST VC RC Fex| st TBTBST FBX
28 25 34 |gyne SO shorted to M N-RECKW BTHE0, 5 mm
= N N @D i nside package, N N N N
R3092 R3094 NO STUFF R3096 C3084 C309A C3099
R309 1 C3082 1 C3093 2094 1 C3094 ho *Wnecessary . 2089 3096 To _ L o
. . —— 0. 33UF SGND GN\D . - 20% =T 10%
1% - 1% ju— N —D —L— 100PF 1 S5V p oV
1/ 20w 120w e — 5% 1w 2 X5R CERM 2 X5R CERM 2 X7R CERM
, 2o 20, 7 g eR B R E R R EE -y "is , 003 003 o2
<R2> 05 <
e . 20 151 s0p = 85| | cagge:
WLQ(falling) = 1.22 * (Rl + R2) / R2 M RECK W Do 25" 1008 — 1008 —
WLQ(rising) = WLQ(falling) + (2uA * RIL) - xoR CERM 2 xoR CoRM 2
UVLO = 4.55V (falling), 4.95 (rising) Vout = 1.6V * (1 + Ra / Rb) 0503 0503
%088
° 3' LO6VK- 7
| SOT563 ]R3088
VER 3
- 330K
N 120w
nS G2 wax vgs: 10v , 201
TBTBST SHDN DI V
1
R3087 3| D, 8
330K ~ sors::«osv'(- !
5%
% of | g
M —|
, 201
>3
1 1S T g5
— SMC_DELAYED PWRGD T v7 26 37
BATLOW | sol ation
000 PPave s 25 26 29 33 36 38 39 58 62 64

DVN3202LFB4 _,O“
SYMVER 3
*x Pul | -up on RR page

e (e ST3T [ T N

— BT BATLOWL 25 27
T NAKE_BASESTRUE

ISYNC MASTEI LL _J43 SYNC DATE=12/17/ 201,

TBT Power Support
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34 29|
74

7

V3P3 nust be S4 to support

wake from Thunderbol t devi ces

3. 3V/ HV Power

i g3 e PP3V3 S5
64 62 60 55 58 57 a2

MUX

Noni nal Mn Max
1V3P3  1100mA 1030mA  1200mA
CRITI CAL
IHVSO  890MA  830mA  930mA (assunes 15V, 12W minimum)
287
C:fcusw hd IHVS3  890mA  830mA  930MA (assunes 3S, 9-12.6V, 7.5-11.7wW
20%
6av
POLY- TANT PP3V3_S4 TBTAPWR 28 62
CASE-B2-SM M N_LI NE_W DTH=0. 38 M1
19 V3P3QUT| 18 M N_NEGK W DTH=0. 20 M1
20| VaP3 VA TAESS. 3V
64 62 27 _PP1SV TBT PP3V3RHV_S4 TBTAPWR
M N_LINE W DTF-0. 38 W
15. 75V Max ] M N_NECK_W DTH=0. 20 M1
v v
1 1 ! C3211
c3215 c3210 CRI TI CAL J
4. 7UF —— 0.1F 10%
et = us210 o B
25v. 25v. CD3211A1RGP X5R-CERM 2 2 CERM XSR 2 xsr
XsR-CERM 2 2 xR N 0201 0402 a02
0603 02
16 [ENHVU FAULTZ| 4
59 58 18 [T S4_PVR_EN 5 |EN | SET_V3P3 8 TBTAPWRSW | SET_V3P3
27 25 E TBT_A HV_EN 11 [HV_EN | SET_S0|_10 TBTAPWRSW | SET_SO
59 57 [T PM SLP S3 BUF L 17 |so | SET_S3| @ TBTAPWRSW | SET_S3
TBTHV: P15V TBTHV: P15V
G\ND TR | A A
R3210 R3211 R3212
o | o of 0 - 12v: See
i ] 22. 6K 22.6K 36. 5K
bel ow 1% 1% 1%
11 20w 11 20w 11 20w
e W
201, , 201 , 201
TBTAPVRSW | SET. R <RV3P3>
TBTAPWRSW | SET_SO R
TBTHV: P15V TBTHV: P15V
N N Single-fault protection
R3213 R3214 requires two R's per HV
22.6K 22. 6K
1% 19% I SET_Sx with CD3210.
11 20w 11 20w
e I Single R on I SET_V3P3 OK
201, , 201
<RHVS3> <RHVS0> I'LIM= 40000 / RISET
For 12V systens:
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON

71 25 (OOT}—TBL A D2R P<0>

11880145 2 RES, ML FI LM 1/ 20W 17, 8K. 1, 0201, SMD, LF. R3210, R3213 TBTHV: P12V
11880145 2 RES, ML FI LM 1/ 20W 17, 8K. 1, 0201, SMD, LF. R3211, R3214 TBTHV: P12V
Noni nal Mn Max

IHVSO/S3  1120mA  1090mA  1170mA (12W mi ni mum

71 25 (OOT}—TBL A D2R N<0>

CRITI CAL
L3200

FERR- 120- OHW 3A

L

TBT A D2R Ne<i>

TBT A D2R P<i>

DP_TBTPA AUXCH C N

62 28 _PP3V3 S4 TBTAPWR

DP_TBTPA AUXCH C P

=D
=D

71 25 [TR)—D2 TBTPA M. C Pe1>

71 25 [TRy—DETBTPA M. C Nel>

PP3V3RHV_S4 TBTAPVR F

0603

M N_LINE_ W DTH=0. 38 MM
M N_NEGK_W DTH=0. 20 M1

71 25 [TR)y—DE TBTPA M. C P<3>

71 25 [TR)—D2 TBTPA M. C Ne3>

3220 *
0.k —— | s ow e
iov
xor ceRM 2 VDD
@0V o-TRE CRITICAL
(Both C's) u3220
CBTL05024
3277 e IGFIa oo
TP | s Ter A e C e TN s wragosm am=
Cc3276 K 71 TBT A 2R C P<1> s |TB+ AUXI O ENL_?___TBTDP_AUXI O EN am =
| | 20% av 201 -
0. 47UF SR 1 DP_PD_© TBT_A DP_PWRDN Van K
C3230 K 71 DP_TBTPA AUXCH N s
o 1o
0. 1UF 1 71 DP TBTPA AUXCH P 2_|AUX+ (ry AUXI O |22 TBT A D2R1 AUXDDC N 28 71
C3231 1|2 (1po AUXI O+|_22___TBT A D2RI_AUXDDC P 28 71
o 1o
0. 1UF I X5R- CERM 18 13CET) DP_TBTSNKO DDC_DATA 4_|DDC_DAT TBT: RX_1
18 13 [TR)—PB TBTSNC DOC QLK ° |DDC_CLK
25 (OOT}—1BLA COWFI GL_BUE 15 |CA DETOUT CA_DET[_® TBT A CONFIGL RC 28
3232 e
| 20w oav 1 71 DP TBTPA M__P<1> 1 |pp+
0. 2208
71 0P TBTPA M. N<l1> 1 |pp.
3233 i I DPMLOH 1> 0P A LSX M P<1> 28 71
% v
0. 220F R DPM.O-| 2 0P A LSX M. Ne1> 28 71
25 [T)—TBL A LSTx 1 JLSTX (iew
= TBT: LSX_A_R2P/ P2R (P/ N)
25 (OOT}—TBL A LSRx 2 JLSRX (1m0
B! DP_TBTPA_HPD 12_|HPDOUT HPDL_!". TBT_A HPD 28
D _THVPAD

Thunder bol t Connect or

i TBTACOW 1 C
C3200 * R3201 W LI NE W DT 35 1T
o o1r —— M N NEGC W DTH0, 20 14 ©0.va o-TRE
10% —T— 12 VOLTAGE=18. 9V N
1 TBTACOW 20 RC s (0-18.9v) C3205
2 VN LI RE W D0, 38 T
xR e M N_NEGC W DTH=0. 20 MM 5% 0. 01Le
oa0z A Vo AoV 20w 10%
c3201 " wor o 2 oo
0. 01UF o201 > v o-TrE
@ND_Val D=TRUE (Both C's)
(Both G '5) e 270 > I I g 1L_TBT A RD C P<0>
8T O oP Ot oP i r TBT Dir % o 25 71
3274 L A - 11 TBT A RD Peo> 0220 I e <™
| [Goe v o0 L 71 TBT A D2R C P<0> - . J3200 o= o= TBT A R2D C N<O> ame
0.47UF R1 al . P . 71 _TBT A RPD N<O> C3271 2| I
¥ 71 TBT A 2R C N<O> Pl P MDP-J11 - > 1 T
13275 e T -~ *> FRT-TH BT X0 o201
| [z v = @0_Va -TRE @0_Va -TRE
0. a7UF o xsr 1 i | TBT: RX.O TBTACOW 7 C
VN LI NE W DT 35 1T ©0.va o-TRE
R3294 R3295 CRI TI CAL M NCNEGKW DTH0, 20 WA VOl D=TRE
1K 1K QL TAGEST®. o
55 s 514- 0818 (0-18.9v) 3206 *
120w 20w
2 1 0. 01UF
20 O HOT_PLUG DETECT  GNDO-—
2 2 B
2
NO_XNET_CONECTI GRETRUE NO_XNET_CONECTI GRETRUE 5 OO &L M._LANEOP O R U
Lo TOCN @ M._LANEONO-—
3278 e o oS GND O
20% 6.3V 1 71 _DP_TBTPA M._P<3> P - M__LANE3P P P DP_A LSX M_P<l1> 28 71
0220 I 5 = - 5 ToM- M._LANELP O-—— o= o=
1 3279 IR r S B M S - OM_LANE3N M. LANEINO &= - DP_A LSX M. Nel> .
I v 14 - 8
Py
0. 22UF I XsR 0201 TBT: Unused 16 O G\ND GDO 15 TBT: LSX_R2P/ P2R (P/ N)
18 O AUX_CHP M__LANE2P O e
0 O AUX_CHN M._LANE2N O~ 5
O DP_PWR RETURN O
@0 va oTrE
\ SHI ELD PI NS ) (Both C's)
3272 N
o @ Wb T Py o 20% 6.3v L_TIBT A RD C P<l> 25 71
N ome  |lm oy memecew am
- - 25 71
o= o= 3273 N f <
= D - 71 TBT A R2D Nel> ] [Zon oav
el al X5R. 0201
BT X1
71 25 _TBT_A D2RL_AUXDDC P o ©0.va o-TRE
71 25 _TBT A D2RL_AUXDDC N D R3273
470K
TBT RX_1 55
20w
25 _TBT_A HPD o
201
28 _TBT_A CONFIGL RC 1\ 3202 DP Source nust pul |
HPD t with 9
25 (OOT}—IBLA COFI @ ke o 0. 01UF down input wi
10% greater than or equal 470k R's for ESD protection
2
f f ' feri to 100K (DPv1. 1a) on AC-coupl ed si gnal s
R3252 R3251 3204 1 1 c3205 R3241
M m J 100K
5% 5% 330PF o 330PF 5% = Si nk HPD range:
120w 20w 10% 10% 20w
W W xir 2 2 W High: 2.0 - 5.0V
201, 2 201 0201 0201 2 201 Low 0 - 0.8V
Istc VASTER=T29 RR
Thunder bolt Connector A
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3.3V WLAN Swi tch

SYNC _DATE=02/ 06/ 2013

Part TPS22924C
Type Load Switch
R(on) 18.5 nChm Typ
@2.5v 25.8 nthm Max
Senszernesiirst c;r eon U3550
pag TPS22924 PP3V3_S5 8 11 13 15 16 17 18 28 29 34 42
= 87185808082 8a 04
_ PP3V3 WAN DU a PP3V3 WAN R AL 2
Wk e 2 THEER TR LaDar viN[e
1 3521 VOLTAGE=3. 3V VOLTAGE=3. 3V ORITICAL
?&:%UF Max Current = 2A (85C) . (=3 SMC W FI_PWR EN@ 20 37 39
6.3V
51450335 7 CoR R ] 1 C3550
CRI TI CAL BYPASS=13501: 5tm —— 1. 0UF
J3501 = 2%,
SSD- K99 7 %R
o Al RPORT
o+t -
ol WFI_EVENT L oo 57 98 6 =
3
o s 6s POLE AP R2D N C3531 e PCIE AP R2D C N am e e
ot - o1 T
S bl X5R CERM 0201
O = Leo es PCIE AP _R2D P C3530 1”? PCIE AP R2D C P ) 14 o0
o 0% Tov
o - 0. 1UF XSR-CERM 0201 PCl E_CLK100M AP _N T 12 54 69
8
g : - PCI E_CLK100M AP P O 22 o o
ol - PCIE AP D2R P OO 14 64 60
ol - PCIE AP D2R N [OOD 14 64 69
12
e
—] Supervi sor & CLKREQ# |sol ati on
13
o - Delay = 130 ms +/ - 20%
O bt
ol ey PP3V3 S5 8 11 13 15 16 17 18 28 29 34 42
e
ol g PP3V3 S4 25 26 27 20 33 36 38 39 58 62
o 2 APCLKRQ | SOL + C3540
e 1 1
R3553 R3554 Vi) —— 0. 1UF
19 1 C3532 100K 232K — 0%,
o= _1&3hs v20w sow U3s40 ? gmen
] . &3 201 Yo1 SLGAAPO41V
21 , 6.3V 2 2 TOFN
© Y P3V3W AN VMON SENSE CRITI CAL
L~ 2
€L BYPASS=13501: 1. 5tm
R3558
0
4
sa AP RESET CONN L 1 v 2 AP RESET CONN R L Wed AP _RESET L am s
1120w
%01 EN 6 SMC WFL_PWR EN ame
)| 8
sa| AP CLKREQ Q L 71N Lj_> (o) AP CLKREQ R L
) TR o ]AP&KRQ I soL
R3555 R3556
100K 0
. 19 59
1/ 20w 1/ 20W
PCl e Wake Muxi ng kR BIOR ), b
60 59 58 =
131137 PP3V3 S5 R3%57
288 SEL | ouTPUT = 2 AAVAL AP_CLKREQ L &>
596
L PCl E_WAKE_L (BO) 20w
1 1 - - Ve
'1?30?(61 C3560 ° H | AP_SOI X WAKE_L (B1) 0201
: =
5% 6.3
11200 R 2 CRITI CAL
) %1 0201 LB560 6 AP_SOI X WAKE SEL m 15 NSTURE
= NC7SB3157P6XG R3559
sc70 0
2 1
VER- 3 Bol2 __PCIE WAKE L Flou) ECIRIEN 50
AP_PCl E_WAKE L 4| B1| 1 AP SOI X WAKE L oD 1120w
9 M
G\D 0201
2
l NOSTUFF
L R3560 BLUETOOTH
0
1 2 o 33 79 77 26 23 _PP3V3 S4
BBEBR
% 4
1120w
MF
0201
1
- 3315U1F0 SMC PME S4 WAKE L ooy 2 37 3
DD —T— 10%
e NO_XNET_CONNECT! CN=TRUE
3740 gzoi " @@8510
DN pp ol s uSB BT P DVN32D2LFB4
CRITI CAL = CED 4 °8 '%%f%“éﬁ‘{%
o8 61 USB BT CONN P 10 | pp DM 2| 7 USB BT N D e o0
op 1l 2 %ﬂc MASTER=J41 M.B
s 6a USB BT CONN N 9| pm X NC B e -
om 1| BT _VAKE Wrel ess Connector
o=y CE R N
4 PM SLP $4 L fRe512 Appl e I nc.
- 13 18 36 37 59 15K
SI GNAL_MODEL=BT_MUX oD < 19 ®
- SEL | outPuT o .
201 NOTI CE OF PROPRI ETARY PROPERTY:
L BT_WAKE (1) THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
P Rl ETARY. ERTY_OF_APPLE | NC.

H | USB_BT (2)
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64 62 41 30

OOB | sol ati on

PP3V3 SO0SW SSD

BYPASS=L8710: 5 mm
+ C3718
0. 1UF
oV
PLACE_NEAR=J3700. 1: 3mm ? xR oM
CRI TI CAL CRI TI CAL
L3700 7aLvcicos -
FERR- 26- CHM 6A sorsol 2 SMC OOB1 R2D L o
64 62 41 30 _PP3V3 SOSW SSD o1 VT Y L2 s1 PP3V3 SOSW SSD FLT +( w710
0603 M N_LI-NE_W DTF=0. 6rmm o8 .
M N_RECK-W BTH=0. 15mm 74 65 64 62 81 pp3v3 SO e
1 C3701 C3702 VarTAGESS. 3V EERE RS RN T
Qo ¥ ot F NOSTUFE, NOSTUFE,
1oV 1oV R3710 R3700 Ne
2 X5R- CERM 2 X5R- CERM 51450449
0201 0201 100K 100K =
CRI TI CAL 59 19
PLACE_NEAR=L3700. 1: 1nm PLACE_NEAR=L3700. 1: 1nm 33700 1/ 20W 1/ 20W
= o1 59 56|45 44 43 42
- $50- 3 SEERL L
GND_VO D F-RT-SM GND_VO D
g ol BYPASS=U3711: 5 mm
C3719
2]y ol e| SVC OOBL RPD CONN L o 1 ——
3l oSt es| SVC OOBI D2R CONN L 1%
4 O X5R- CERM 2
— 0201
sl oA SSD PCIE SEL L oo 50 6 CRI Tl CAL
6 o o 49 TP SSD DEVSLP = s 74LvClcos
61 15 SSD SR EN L 15 ot SMC PWRFAI L WARN L am > o 2
61 SSD RESET CONN L ey o SSD PWR EN Q) 15 30 55 59 64
" D BOC R3701 ¢ . D _BOOT R °lo —
o7 12 [rgy—PCLE SSD R2D C N<3> C3710  1]|2 eovaoTre ME_0201 5% 1/ 20w NOSTUFF 0l ol SMG_PVRFAI LSWARNL Signal no connect on X31 A
0.1UF | [30% 38V DERGERMT0201 ] ), pol E SSD R2D N<3> e 11| J G145 me | POE SSD D2R Ne3> oD 2 o o7 R3703
o7 12 [rRy—PCLE SSD R2D C P<3> C3711 |2 epvaoer o7 0 PCIE_SSD R2D P<3> e 2 [ o1 * e | PAE SSD D2R Pe3> oD 100K
0. 1UF | [10% 16V X5R CERM 0201 13 o o 43 1/ 20W
o7 12 (y—PCLE_SSD R2D C N2> C3712 1 || 2 oo vao-trE 67 6a POILE SSD R2D N<2> e 14| 5 5142 e | PCOIE SSD D2R N2> oD 2 o4 o7 201,
0.1UF | [30% 16V DERCGERM 0201 pa E SSD R2D P<2> e 15| 5 S 14 tme | POE SSD D2R P<2> O 12 o 57 |
o7 12 [rg)—PCLE_SSD R2D C P<2> C3713 i ||2 awvaorre wly ol =
0. 1UF || 10% 16V X5R- CERM 0201
o7 12 ry—PCLE SSD R2D C Nel> C3714 1 || 2 awvaoTre L DN
0.1UF | [30% 16V DERCGERM 0201 ] o) o, pl E SSD R2D N<1> e 18| 5 S 198 e | POE SSD D2R Ne1> o> 12 o4 57
o7 12 [TMy—PCLE SSD ReD C P<1> C3715 1]]2 _aovaoTre 67 6a POLE SSD R2D P<1> rre 191 5 5|7 TR | POIE SSD DPR P<l> O 22 o0 o7
0.10F | [ 0% 16v >®RCERM o201 2o ol
o7 12 [Ty—PCLE SSD ReD C N<0> C3716 1| 2o vap-TreE 67 6a POLE SSD R2D N<O> rre 21 ) 5 5| tre | POIE SSD DPR N<O> oD 12 o4 o7
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75 31gy-SDCONN_ DATA<1> RA472 ¢ IAAN A= 20w w01 SDCONN R DATA<1> o | pat1
75 31 @y -SDCONN_ DATA<2> RA473 o IANN S 120w e oz01 SDOONN R DATA<2> o | pat2
75 51gry-SDCONN_DATA<3> RA474 o IANN A5 20w e oz SDOONN R DATA<3> o | coroaTs
f
4 DAT4
%x—’g DATS
NCx—3-0 |DATE
NCx—3-0 |DAT?
sDoD L 5
19
NOSTUFF NOSTUFF NOSTUFF o
SDCOWN Ve 1
NOSTUFF 1 C4470 1 C4473 1 C4475 e Savs S0 S P O
1 - 4 34 VDD
Jroaam g — porr IR e cow °
— 5% 2 G 2 & 2 G 'R4482 1 5 |SHLD_PIN
, 50V 402 402 402 0 L SHLD_PI N
b NCSTUFF 5% 1° -
NOSTUFF 1 C4474 it O |SHLD_PIN
1 C4472 —— 10PF 2402 NOSTUFF 29 5 |SHLD_PI N
T & 1 4476
—— 10PF L sov
T 8% CeRM —— 10PF
2 e 0 T, s
402 2 CerRm
o5

|||—<

CARD DETECT SW ( CARD | NSERTED = GROUND)
CARD_DETECT_GND

WRI TE_PROTECT_SW

SD g

SYNC_ MASTER=MASTER

SYNC DATE=07/01/ 2011

SD READER CONNECTOR
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3.3V S3 SD Card Switch

42 29 28 18 17 16 15 13 11 8 PP3V3 ¢S5
BUBBRYL
“Rd5os: -
10K VDD
20m u4550 PP3V3 SOSW SD
200 SLG5AP1443V — 15 34 37 39 65
2 7 TDFN
P3V3_SD_FET_RAP CAP 3
15 [—SD_PVR EN 2 oy RTIOAL 5 65 30 37 30 15 PPBV3_SOSW SD
M N_LI NE_W DTH-0. 50MA v
BYPASS=U4550. A2: Smm G\D Vot v
CAB6O * - WRKE. BaseTRuE
1 OUF u4550 EDP: 1.05A
20%
6.3V
X5R
0201-1 Par t SLGBAP1438V
Type Load Switch
= R(on) 15 nChm Typ
17 mGhm Max
Current 2.5A
CRI Tl CAL CRI Tl CAL
L4500 L4501
FERR- 1000- CHV 450MA FERR- 1000- CHV 450MA
1 2 PP1V2_S0_SD_AVDD12 PP3V3_S0_SD_AVDD33 1 2
MNLLRE WDTH0. 5 M MNLIRE WDTHO. 5 M
0402 M N_NECK_W DTH=0.2 MV M N_NECK_W DTH=0.2 MV 0402
VOLTAGEST. 2V VOLTAGE3. 3V BYPASS=U4500. 43:[smm
BYPASS=U4500. 46: S5mm BYPASS=U4504. 3: Smm
C4523 ¢ C4524 ¢ C4525 C4526 C4527 4528
0. 18 —— 0.1UF —— 1.0UF ——  gypass=uss00. 3: 5mm 0. 1UF —— 0.1UF —— 2.2UF ——  gypass=4500. 43: 5tm
%A i o5 BYPASS=U4500. 9: 5mm % i o3
XSR- CERM 2 XSR- CERM 2 XSR- CERM 2 XSR- CERM 2 XSR- CERM 2 CERM 2
0201 0201 02011 0201 0201 402 LF
. PP1V2_S3_SD DVDD12
MNLLRE WDTH0. 5 M
M N_NEGCW DTH-0. 2 W
BYPASS=U4500. 42: S5mm BYPASS=U4500. 21: S5mm VOLUTAGEST. 2V BYPASS=U4500. 3§: Smm  BYPASS=U450. 22: 5mm
C4519 ¢ C4520 ppava S0 <D 4521 ¢ 4522 ¢+ C4518 | evpass=ws00. 31: 5mm
1 4 CONN — 1 4 1
0.1F —— 2. 28 o ==L e woro 5 e — BYPASS=U4500. 30: [smm RS p— 1008 —— O p—
xR R 2 x6r cern 2 900mA max e e ’ 4529 4530 * 4531 » Sen 2 woR Cerv 2 sor ctRv 2
0201 i 33 _PP3V3 SO SD CONN 47PE —— 100PF —— 1.0UF —— 02 02011 020
BYPASS=U4500. 30: 5mm Pra Pra 63V
BYPASS=U4500. 39: 5nm NPO- COG- CERM 2 NPO- CERM 2 XSR- CERM 2
1 C4550 NO USB 2.0 | NTERFACE gl olel ool =gl alele o s 0201 0201 02011
= A TUF USB SD DM BYPASS=US500. 30: b
N 20% [¥] N N M M N N M M M @ —=
6.3V =
bl R4580" i ggEE BB EEE E 3
0 & 2% 2% 88 833 =+
20w 451 DM SD_D1| 24 SDCONN DATA<1> Ve:n TR0
= 0201, 24| pp u4500 SD_DO| 25 SDCONN_DATA<O> oo =
GL3219 SD_D2| 20 SDCONN DATA<2> 3 75
USB SD DP LoEN ~ <D
7] x1 QF SD_D3|_28 SDCONN DATA<3> o s
8| x2
PLAGE_NEAR=UA500. 4: Smm PLAGE_NEAR-U4500. 1: Smm
o0 65 14 [T USB3 SD R2D C N 510 1|2 @ vao-TRE es USB3 SD R2D N 4| RXN CRITI CAL TXN|_1ss USB3 SD D2R C N 4512 1|2 an vao-TRE USB3 SD D2R N oo 14 65 o
0.1UF | [30% 16V DeRGERM0201 - jop3 op Rop P s | Rxp o A TXP|_26s USB3 SD D2R C P 0.1UF | [30% 16V e cERM 0201
o5 65 14 USB3 SD ReD C P 4511 K o — | ca513 K A it e USB3 SD D2R P oD 10 5 o0
—=-= PLACE_NEAR-UA500. 5 5mm 0. 1UF | [10% 1oV xeR CeRm 0201 b RTERM 10| RTERM SD_CLK| 26 SDOOWN CLK - 0 10F [ % 1V ERCEM 0%
Ras70 (1Py  SD.wPl 2 SDOOWN v am= s
15 m SD RESET L 1A 7 2 SD RESET R 414 RSTZ* (1PY) SD 27 SDCONN_CMVD @ 33 75
N . (1Py SD.CDZ| 20 SDOONN DETECT L am s s C4590 1| BrPASS=Wse. 8 smm
201 NCx NG SPI_ek| 35 SD SPI_aLK Lo
NCx2 NC SPI_@s| 24 SD SPI_CS L o G 2
NCF“ x SPI_e#| 36 _SD SPI_MOSI 0201-1
NCx2H _sq
R4500* SPI_sg 37 _SD SPI_M SO v
CA570 580 NCx2H NC R4590" 'R4591
0. 04708 —— ol NCx2e] Ne LED 2y NG u4590 3.3¢ 3 3K
Sen 2 - NCx2 NC 512KB 1200 1/ 20w
20t 2 NCx22] NC V\zsu;gjf,q 201, , 201 =
19 | NC
Nex g s posTURF
NCx2{ Ne g 2 pi o(1 oo oKL
o
o = 2 po( 1 O1) oS ¢ —
L SD SPI_ WP L _—
HOLD* (. SD SPI_HOLD L
B oo
USI NG ON CHI P CLOCK SOURCE MODE ( CRYSTAL AS BACK- UP)
4580
Tope Ra581 =
2 I I 1 o 69 SDCLK_CLK25M X2 1 2 7560 SDCLK CLK25M X2_R 1
sy CRITICAL W lirassz
- M
NPO- QOG- CEF 0201
6261 "NC;@: Y4580 ™
cas81 NC; 25. 000MHZ- 12PF- 20PPM §Z"zuw
w
e SM 3. 2x2. 5MM , 201
1] ]2 o SDSCLK CLK25M X1

SYNC_DATE=10/ 11/ 201/

ISQ/ID ISVNC MASTER=NMASTER
-5 SD CONTROLLER ( GL3219)
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Ri ght USB Port A

USB Port Power Switch D

R TICAL R TICAL
L4605
TPLSJ§565070 FERR- 120- CHM 3A
o PP5V S3 RTUSB A ILIM o : Y Y L: PPSV_S3 RTUSB A F
64 62 58 55 54 49 47 32 _PP5V_SARS3 2linoO our1)s M AN W OTH oo, 36 M NN W OTH0, 378,
T N ey 605 - s
0. 01UF
16 14 (o} XDP_USB EXTA OC L SJFAULT* I LI 10 p—
XSRCERM  ?
on o o USE PUR EN *{EN oo USBB\.]gfeJolcl)—Jl3
R TICAL @D TF';'AFIQ_)M = R T CAL CRE™ e
4690 * 14691 | cap06 o 4695 L4600 11 oveus
10UF ——  —— 0.1UF " 220UF- 35MDHM 10UF —— o
T T — 20 S e, 21 ossTx+
e * 2 Sen cem 2 83V Lt < ek ? 2 L OSSTX-
pyriae foe L AN 'RA601 pyriae ] oen
D
22. 1K s USB2_EXTA_MUXED N USB2_EXTA_MUXED F_N s oo
Poow s USB2 EXTA MUXED P ssUSB2 EXTA MUXED F P s L opr
W
, 201 21 oGND
s
J_ Tca 2 2 mmoa S OSRX*
1 D4601 D4600 o [OSSRX
Current limt per port (R4600+R4601): 2.19A min / 2.76A max = ESDL12- B1- 02ELS ESDL12- BL-02ELS OGND
0201- THI CKSTNGL 0201 TH CKSTNGL -
T ST C
I
13 o
O
g
. 15
Mbj o SMC Debug Muix —0
1 =10
= 18 o
O
59 50 49 46 40 38 37 36 3¢ 17 _PP3VA2 G3H
gnny
BYPASS=U4650. 9: 3: 5mm =
C4650 * 1 .
0. 1UF —— R4650 APN:. 514-0819
Tovo —— 100K 68 14 (OOT} USB3 EXTA D2R N
xoR ChRM 2 o 20w
020
VCC , 201 68 14 USB3 EXTA D2R P
o6 20 a7 [Ty SMC_DEBUGPRT RX L 5 [ val 1 <
os 3 37 o7} SMC_ DEBUGPRT TX_L M 4650 Y-
Pl 3USB102EZLE GD_vO D=TRUE GD_vO D=TRUE
68 14 USB EXTA P 7 D+ CRTIQ‘FFT crRiTical 2 2 iTca
o8 10ggry—USB EXTA N 5 b D4621 D4620
ESD112- B1- 02ELS ESD112- B1- 02ELS
0201- TH CKSTNGL 0201 TH CKSTNGL
8 cer SEL| 10 SMC DEBUGPRT EN L
—=Q Yanu iy A A
G\D
SI GNAL_MODEL=MDJO_MUX_SMSC =

G\D_VO D=TRUE
4620
0. 10F

o8 11 [TH)—S83 EXTA 2D C N ‘H= 68 USB3 EXTA R2D N

o0 14 (IR USE EXTA RO C P e 69 USB3 EXTA R2D P

G\D_VOI D=TRUE G\D_VOI D=TRUE

CRI TI CAL 2 2 CRI TI CAL

D4611 % X D4610
ESD112- B1- 02ELS ESD112- B1- 02ELS

0201- THI CKSTNCL 0201- THI CKSTNCL
1 1

i

SYNC DATE:O%/ 20/ 2014 7\

Ext ernal A USB3 Connect or
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PLACE_NEAR=14800. 10: 1. 5MM

0
62 55 39 38 36 33 20 27 26 25 _PP3V3 S4 . > )
64 VOLTAGE=3. 3V
2 M KL NEGK W DTH=O. 2 mm
M NCLI NE-W DTH-0. 5 mm
o 4800
0. 1UF
To%
ey 2| ovenssesanoo o1

PLACE NEAR-34800, 14: 1, MM
L4820
FERR- 120- OHM 1. 5A
PP5V_S5 EN A [ L2

62 54 53

0402-LF

M N

LINE_WDTH=0. 5 mm

| PD Fl ex Connect or

CRI Tl CAL
51850884

J4800
TF13BS- 20S- 0. 4SH
FRT-SW 1

[Lg

M NNEGCW DTH=0. 2 mm R4850 —
4810 * votheEsY 33 o5 6461 37 % SMC LID Uy
0. 1UF 13 <om-TRAD SPI_M SO 1 2 sa TPAD SPI_M SO R 2o

iV & 5% 1720W V201 s
X5R- CERM 2 PLACE_NEAR=J4800. 2: 2. 54mm O

0201 4
e neaes4000 1601, o w0 45 40 a0 38 37 32 3o gy ~PPOVA2 GOH ’ o o 10¢Ery—USB TPAD P 1o
BYPASS=14800. 19: 1. 5\ 68 64 m@_USB TPAD N o)
= 4820 * ol o

0. 1UF TPAD SPI_CLK 1 2 33 R4A851 & TPAD SPI_CLK R 14
&19% Ef g 5% 1/ 207\//\/\/\/ MF 201 TPAD WAKE L s o
Erdien 2 £ ACE NeaRo " o1 o

0201 TPAD SPI_MOSI 1 2 33 RA852 .« TPAD SPI_MOSI R o
5 D | o
* e mlfﬂ‘i”/\{\/\f w20 s PP3V3 54 1 PD ol g
TPAD_I NTWAKE: SPLI T = LANNA2 33 R4853 ¢ TPAD SPI CS R L =1 Do)
PLACE_NEAR=RIB44. 1: 1. 5MA R40841 :%r; ml(}zg\g‘ / f M 201 . TPAD SPI | F_EN CONN 2 o
1 2 (TPAD WAKE L) sa TPAD SPI I NT S4 WAKE L CONN 13 o
5% sa PP5V _S4 | PD 14 o

1120w
v sa TPAD USB | F_EN_CONN slo
0201

SMBUS SMC 3 SDA 16

73 64 44 40 37 36 O
TPAD_| NTWAKE: RED

i 73 64 48 40 37 36 SMBUS SMC 3 SCL wlo
R40843 64 38 36 SMC LSOC RST L 15
39 37 29 @_SNC PME S4 WAKE L IAAN 2 (TPAD SPI | S4 WAKE L CONN) (=PP3V42 G3H | PD) vl

20
To SMC 120w o4 30 37 36 (OOT}—SMC ONCEF L o

PLACE_NEAR-RABAL. 1: 1. 5MA M

0201

TPAD_I NTWAKE: SHARED

NOSTUFF

1 C4832
100PF
5%

25

2

@G
0201

BYPASS=)4800. 6: 1. 51

TPAD_I NTWAKE: SHARED R4844*
0
800
64 62 55 41 40 36 33 19 16 15 _PP3V3_S3 - %‘/NSZEQLFth 1200
[U] DEN1006H4- 3 M
SYM VER 3 0201,
PLACE NEAR-34800.5: 1, 500
1 oom}—TPAD SPI_INT L ol T3 To
~ F
To PCH
PLACE NEAR-RABA2. 2: 5
TPAD_| NTWAKE: SPLI T
R4842
0
1 2
%
1120w
M
0201
PLACE NEAR-RIB43. 2 1. 5V
62 58 39 35 36 33 20 27 26 33 _PPBV3 S4
4841
0. 1UF
BYPASS=U4810: 3mm o10%
CERM X5R 2
0201
CRI TI CAL
= g 74LVC2Q08GI/ S505
59 37 3 29 18 13 [T PM SLP S4 L i \3‘3”333
u4810 W~ (TPAD USB | F EN CONN)
5 D o TPAD USB | F_EN 2 08
From PCH NOSTUFF 4
‘R4810
100K
% €L
1120w =
M
, 201
CKPLUS_WAI VE=UNCONNECTED_PI NS
- g 74LVC2Q08GI/ S505
59 37 3 29 18 13 [T PM SLP S4 L 5 Soress
ws10 V2 (TPAD SPI_I F EN CONN)
5 [T TPAD SPI _| E_EN 6 08
From PCH 4
64 62 58 41 40 36 33 19 18 15
01860 'R4860
100K
74 65 64 62 -
gnenypiiiLERR S0 o DAE2DeLFes Soow
SYM_VER 3 M
E3 J_ , %01
SMBUS SMC 3 SDA 36 37 40 a4 64 73 T2 T
TPAD SPI_CS L %) a TPAD SPI_CS CONN L
SMBUS SMC 3 scL 26 97 40 44 04 72 L ~ I
SMC ONOFE L 36 37 38 04
SMC LID 36 37 38 61 64 65
SMC LSOC RST L 36 38 6
NOSTUFF
1 CA833 1 C4834 1 C4835 1 CA836
100PF
5%
2 By
0201

BYPASS=4800. 5: 1. 5mm

BYPASS=14800. 4: 1. 5MA

BYPASS=14800. 3: 8. 5MM | BYPASS=)4800. 1: 1. 5MM

.||—

SYNC DATE=01/17/2013

ISYNC VASTER=J43_M.B
| PD Connect or
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73 69 64 44 43

73 69 64 44 43

65 64

a0

a0

65

65

aa

aa

61

61

a8

a8

a2z

36

33

38

50

17

18

U5000
LMAFSXAHSBB
1 LPC_AD<0> m3f pooadd (1 &'2) Al NoO|_E2 | NG | SENSE 39 a1
u@yLPCADl> 0000000000000 e A2LPCOADL Al NO1| EL SMC_PBUS VSENSE 39 a2
u@yLPCAD<2> 0000000000000 0 e CI2|LPCOAD2.  OMT_TABLE  AINO2L P2 g, SMCBMONISENSE =~~~ e
14, LPC AD<3> D11 || PCOAD3 Al NO3|_F1 N_| SENSE 39 41
7 I LPC CLK24M SMC - H12 || PCOCLK Al N04| B3 SMC _DCI N_VSENSE 39 42
14 LPC FRAME L - D124| POOFRANE* Al NO5|_A3 -> SMC BMON DI SCRETE | SENSE Q) @0 43
10 [Iy—SMC LRESET L - c13{L PCORESET* Al NG| B2 SMC_CPU | SENSE 30 42
15, LPC SERI 13| PCOSERI RQ Al NO7|_A2 @=—SMC OTHER HI | SENSE am e o
12 (OOT}—PM CLKRUN L (o - c11{| PCDCLKRUN® Al Nog|_Bs @=—SMVC PANEL | SENSE ) =
» D LPC PWRDWN L - F13d| PCOPD* Al NO9|_AS - SMC 1V2S3 | SENSE Yan RCRCH
1 SMC RUNTINE SCI L - F12]) poosal * Al NLO|_B6 @=—SMC LCDBKLT | SENSE am >
15 (OOT—SMC VWAKE SOl L - 812 |pKS Al NLL| A6 P! | SENSE 20 42
AlNL2| SMC W.AN | SENSE 30 a1
10ggy—SMBUS SMC 0 SO _SCL (o) @=p— 10|l 200SCL Al NL3[ <2 @=—SMC SSD | SENSE am
do(@gry—SMBUS SMC 0 SO SDA (O gy D311 2C0SDA AINLAL BL g SMC P3V3SO ISENSE ~~~~~~~~~~  mooa
1@ SMBUS SMC 1 SO sqL (o) o= "] 2C1SCL Al N15| B2 @=—SVC CAVERA | SENSE am >
11q@y—SMBUS SMC 1 SO SDA () = \2 || 2C1SDA Al N1B| 2 @ PP3V3 SOSWSD ~~~~~ misaemes
10QEry—SMBUS SMC 2 S3 SCL (o) -—> 8 || 2C2SCL AlNL7| & @=—SMC P1V0550 VSENSE am >
0By SMBUS SMC 2 S3 SDA (o) o= |1 2C2SDA Al N18[_HL @=—SVC_CPUDDR | SENSE am >
s6q@>—SMBUS SMC 3 SCL (o) o—p 2|l 2C3SCL Al N19| 2 @=—SMC P1V05S0 | SENSE ) =
seq@y—SMBUS SMC 3 SDA (o) o= '2]1 2C3SDA Al N20|_B7 @=—SVC CPU VSENSE am >
osQ@y—NC SVBUS SMC 4 ASF SCL (o) o= 7|l 204SCL Al N21[ A7 @=—SMC CPUVR ADJUST | SENSE am
oiq@—NC SMBUS SNC 4 ASE SDA ~ (0O) gy M|l 2C4SDA AIN22| BS gy SMC CPUIMONNISENSE ~  mpae4a
@y SMBUS SMC 5 G3 SCL (D ey MfI2CSSCL Al N23| 28 @=—FP3V3 WAN T 29 38 39 41
@y SMBUS SMC 5 G3 SDA (D) gy M6 [12C5SDA
Q0- | K2 P L 638 51 67
45 qOT}—SMC FAN 0 CTL - Hi1 |PVB/ FANOPWWD o+ KL @=—SMC VCCI O CPU DI V2 ame
a5 SMC _FAN O TACH - L13 [PM7/ FANOTACHO Cc1-|.t2 - SMC S5 PWRGD VI N am =
os @OT}—NC SMC FAN 1 CTL - c11 |PK6/ FANOPWML PC5/ CL+| L1 wpSPI_DESCRI PTOR OVERRI DE L oD v
o1 [TRY—NC SMC FAN 1 TACH 22 IPK7/ FANOTACHL  T3CCP1/ PJ5/ C2-| & @ CPU CATERR L amy s &
30 (@or}—SME TOPBLK SV L - S IPN2/ FANOPWR  T3CCPO/ PJ4/ C2+[ 55 @=—CPU THRMIRI P _3V3 Vanoi B2
a0 (T}—SMC SENSOR PWR EN - D10 |PN3/ FANOTACH2
SSI OCLK/ PA2| M - SMC PM & EN [OOTy 38 54 59
56 @J_NC SYS_KBDLED - L11 |PN4/ FANOPW/B SSI OFSS/ PA3| M8 W PVWRGD oD
64 NC SMC T25 EN L - N2 IPNS/ FANOTACH3 SSI ORX/ PA4[ L4 g SMC DELAYED PWRGD oo 17 26 27 38
a0 (oOT}— 1B SMC SVSW PVR EN o1 [PN6/ FANOPWH SSI OTX/ PAS| N wpSVC_PROCHOT oo 3
o1 TIH—SYS_ONEW RE M1 IPN7/ FANOTACH4
o1 qOm—NC_SMC FAN 5 CTL - 34 |PH2/ FANOPWVG ULRX/ BO|_F11 @=—SMC DEBUGPRT RX L (T 35 38 o8
39 @_SNC PCH SUSACK L (oD) - 32 |PH3/ FANOTACHS ULTX/ PB1| ELL pSMC_DEBUGPRT TX L [OoTy 35 38 68
TOCCPO/ PB6| F4 - NC SMC SYS LED o =
B CPU PECI R >—> & |PECI ORX TOCCP1/ PB7|_F3 - NC SMC GFX THROTTLE L CED
 @OT}—SMC PECI L - % [PECI 0TX
SSI 1RX/ PFO|_M @=—SPL_S\C M SO Veani KRS
38 @_SNC BIL BUTTON L - M3 |PPO/ | RQL16 SSI 1TX/ PF1[ N0 SPI_SMC MOSI 46 69
64 MC DP_HPD L - L12 1ppP1/ | RQL17 SSI 1CLK/ PF2|_L10 Pl _SMC CLK [Ty o
29 SMC PME S4 WAKE L - M _IPP2/ | RQL18 SSI 1FSS/ PF3|_K10 - SPI_SMC CS L oo 46 60
25 @_SNC PME S4 DARK L - 712 1pp3/ 1 RQL19 PF4[_Lo =S5 PVRGD T 5+ 0
2 ESRC EN - 213 |PP4/ | RQL20 PF5[ Ko PM Y 13 16 17
% [THy—SMC_SENSOR ALERT L (o) - L5 [PP5/ | RQL21
NCx-2{PP6/ | RQL22 WFOCCPO/ PGA| K7 wpSNC_DEBUGPRT EN L oD =
36 m_SNC LID - K6 |PP7/ | RQL23 WIOCCP1/ PG5| L7 = NC SMC GFX OVERTEMP o
30 TRy—SMC_PCH _SUSWARN L - D |PQD/ | RQL24 WF2CCPO/ PHO|_K3 @=—ALL_SYS PVRGD (T 16 17 59
38 SMB INT L - B4 IPQL/ | RQL25 WI2CCP1/ PH1| K4 wp—SVC THRMIRI P o
a8 SMC BC ACOK - s |PQe/ | RQL26
13 —PM SLP_SO_L - s |PQB/ | RQL27 WI'3CCPO/ PHA| 33 wpPM PVIRBTN L oo 1 1
13 PM SLP S3 L - N _IPQ4/ | RQL28 WI3CCP1/ PHS| wgp PM SYSRST L [OOTy 13 17 64
13 Ty—EM SLP S4 L - S 1PQB/ | RQL29 WI'4CCPO/ PHB| HS —pVEM EVENT L (@ e
1 PM SLP. L - M _[PQs/ | RQL30 WF4CCPL/ PH7| & = SVC _ADAPTER EN oD = %
36 m_srvc ONOFF L - L6 1PQ7/ 1 RQL31
T1CCPO/ PIOL & o=—SMC OOB1 D2R L Yanui B3
s E—SMC RX L - L3 IUORX T1CCP1/ PJ1| B2 wgpSMC OOB1 R2D L o ©
as (oOT}—SMC TX L - M luoTx T2CCPO/ PI2| A9 wpSMC _CPU DBGPVWR RD L oo =
T2CCPL/PJ3[ & g NCBOVBKL PWM mjmyes
%0 (OT}—SMC PVRFAI L WARN L (o) E13 | USBODM(PLT)
2 (@OT}—SMC WFI_PWR EN E12 |USBODP (PL6) WWI5CCP1/ PVBLHI0___ g PM BATLONL o)) SERY
NOTE:
SMS Interrupt can be active high or low renane net accordingly.

up to SMC rail.

If SMB interrupt is not used, pull
NOTE:
Unused pins have "SMC_Pxx" nanes. Unused

pi ns designed as outputs can be left floating,

those designated as inputs require pull-ups.

PP3V42_G3H 1739 35 28 % 40 46 49 50 59
L5001
30-CHM 1. 7A
1 2 PP3V3 S5 SMC VDDA
M N_LIKE_W DTH=0. 25N
0402 N_NECK_W DT 1
N VOLTAGE=3. 3V 1 5001
1 C5002 1 C5003 1 C5004 1 C5005 1 C5006 1MOOZ 5000 N
— 1UF . —— 0. 1UF —— 10%
= p— 59
% % oV § 1/ 20w LMAFSXAH5BB 2 X0% cerm
2 R 2 2 X5R-CERM M 201
0201 0201 2201 BGA
(2 OF 2)
o n D SMCRESETL g SORST SVCLK/ TCK| S0 SMC T 25 40 00
= . = SWDI O TVB[ A0 SMC TVE a8 46 64
o4 38 20 (Ery—| WFEI_EVENT L (O gy P11 |PK4/ RTOCLK Swo' TDg AL SMC_TDO 38 64
SMC WAKE L NI3WWAKE* TDI |_BLo SMC_TDI
1 C5007  |* C5008 | C5009 NC SMC H B L e e
%tF /%t N =0t F e
p— = a2
10V 10V oV —X NC
2 X5 CERM 2 X5k CERM 2 X5 CERM 60 38 SMC_CLK32K MO |xOs00
NC_SMC_XOSCL MO |XOSCL
VI D3
= a8 SMC_EXTAL a2 losco
38 SMC XTAL G13 |losc1 VREFA+|_D2 PP3V3 S5 AVREF SMC 38
VREFA- [ DL
XW5000
K12 I\VBAT 43 a2 sM
il GND SMC AVSS 2 1
D7 (e E3
2 o[ = oot
= OM T_TABLE AL
E9 c7
F10 VDD D9
a7 E5
J9 F9
0 . t C5020 1 C5021
—— 0. 01UF 1UF
HY T 10% 20%
GNI , 1oV , 8.3V
PP1V2 S5 SMC VDDC i s X5k CERM xR
M N_LI NE_W DTH=0. 25NV J6 I8 020. 020.
M N_NECK_W DTH=0. 1nM
VarTAGESL. 2V K13 vbpe JiL BYPASS=US000. 02 DIL: 1M
. KU [E—

PLACE_NEAR=US000. D6: 5MvI

PLACE_NEAR=U5000. D6: 5Mvi

PLACE_NEAR=US000.

PLACE_NEAR=US000. K13: 5
K13: 50V PLAC

M PLACE.
\CE_NEAR=U5000. J6: 5MV

ACE_NEAR=US000. J6: 5MV

PLACE_NEAR=US000.

PLACE_NEAR=U5000. J1: 5MVi
J1: 5MM

1 C5010 + C5017 1 C5015 1 C5016 + C5014 + C5012 1 C5013 C5011
— 1. OUF —— 1. 0UF — 0. 1UF ——0.1UF —— 1. 0UF ——0.1UF ——0.1UF 0. 1UF
20% — 20% —— 10% 1096 —— 20% —— 10% —— 10% 10%
6.3V 6.3V , 1ov , 1ov , 6.3V , 1ov , 1oV , 1ov
X6R X6R XSR- CERM XSR- CERM X6R XSR- CERM XSR- CERM XSR- CERM
0201-1 0201-1 0201 0201 0201-1 0201 0201 0201
ISYNC MASTER=J41 _M.B SYNC_DATE=02/ 06/ 2013
T
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owwse
28653
gwwse
39852

SMC Reset "Button", Supervisor & AVREF Supply

R5127 o7 51 37 sy PU PROCHOT L
o 0
19 _PP3Vv42 G3H 1 2 o PP3Vv42 &GH SMC SPVSR
e Rt R SR sloy | RRABI
v NOSTUFF M?ggiv!‘grku 1 mm ._| LOBVK- 7
VE-LF Cc5127 B C5131 ¢ SOT563
w02 Z 70F ™| ver 3 SMC12 PECI Support
2% & o
2 xsR 4 PP1V05_SO 2%°91%35%%6
“ S g2 §7°%341a3%51%s,
43 42 a1 38 37 _GND_SMC AVSS PLACE_NEAR=QE159. 6: 5MV 1
10,90 40 30 97 g8 g5 g 3 —PPIVA2_GaH 1 SMC_PROCHOT CRITI CAL
— 6150 DJ3
© 'R5100 owna2b2LFBa |
Deskt ops: 5V :
100K DENLOOGHI- 3
Mobiles: 3.42v VIN 5% SYM.VER 2
P Us110 0w o7 3 15 (oo} PM THRMIRIP L 1
cERVIGR 2 VREF- 3. 3V- VDET- 3. 0V , 201 -
23 oeN slo %5159 RS152 : 2
64 36 SMC LSCC RST L |__SMRL* Py SNO903049  RESET* |2 SMC RESET L O 57 46 50 6 — LO6VK- 7 o
SMC ONOFF L T~AMR2* SOT563 SMC PECI L 1 2 SMCPECI LR g
o8 30 37 30 [T ey 5
(TR e T e &7 ™1 ver 3 e A%
SMC_MANUAL RST L 4 |pELAY REFQUT| & M N-REGKW D10, 1 = From e 50w
CRI Tl CAL T VOLTAGE=3. 3V NOSTUFF N
oM T oo R S5l oz01 R5153 RS5151
1 4
R5101 C5101 * o B ) oy
0 6 0n0F L cs125 1| | C5126 . @ . P P
30w 10% —T— 10UF —— —— 0. 01UF = 201 201
8% 20% —— —— 10% = 2 2
g’EE‘LF X5R- CERM 2 10V 2 2 v
2 G561 X5R G BR. CERM
SI LK_PART=SMC_RST 0402-1 01 1 |
PLACE_SI DE=BOTTOM L GND SMC AVSS 5738 41 42 43
M N_LI NE_W DTH=0. 4 nm CPU _THRMIRI P_3V3
M NCNEGK W DTH=0. 1
MRL* and MR2* nust both be low to cause manual reset. VALTAGE=0V ™ 38 37 OO}
Used on nobiles to support SMC reset via keyboard. T AL
NOTE: Internal pull-ups are to VIN, not V+. 158 R5413,34
. ] ' >
65 61 50 38 97 _SMC BC ACOK — SMC BC ACK a7 38 50 61 65 MBT3904LP- 7 7 Q= e S <D ¢
" " —— NAKE_BASE=TRUE DR1006- 3 o SMC NOS 506
Debug Power "Buttons - ) Ro158 oo 1 CB134 e -
PM THRMIRIP R L 1 y 2 PM THRMIRI P_L 201
o SMC ONOFF L oD 3 o7 39 e o <Tm e e &IFF
oM T oM T Y -
- MF
1 1 = e 0201
R5116 R5115 PLACE_NEAR=QB150. 2: 5MV
PLACE 1 DE=BOTTOM 0 0 piace sioeTer
5% 5 -
1/ 10W 1/ 10w
CLF M- LF
603 , , 603
SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN

50 49 46 40 38 37 36 35 30 17 — _PP3VA2 G3H
rusYY
SMC Crystal Circuit o6 62 50 39 30 33 20 27 20 25 _PP3V3 S4
SMC USB Cl ock require these crystal w9288 ig §§ 23 gz PP3V3 SO
val ues: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 MHz
SMC PME S4 DARK L R5167 100K 2
38 9733 2 "M\ Tw T
R5110
a7 _SMC XTAL 1 300K, SMC XTAL_R 64 38 37 36 _SMC_ONOFF_L R5170 10K LAAAL
20 CRITI CAL 39 37 _SMC_SENSOR ALERT L R5172 10K i n\ap2 *° V2% M
U gow QS 71 100K 5% 1/ 20W M 201
261 Y5110 65 64 6137 36 _SMC LID 4 LAAAZ
3. 2X2. 5SMV SM 64 37 SMC TX L QS_ 73 10K 1 /V\/\/Z 5% 1/ 20W M 201
12, 000MHZ- 30PPM 10PF- 85C oo SMCRX L R5174 100K . VN S%  1zow W 201
a7 _SMC _EXTAL 1 : : 3 w6 37 35 _SMC_DEBUGPRT TX L R5175 20K 1/\/\/\/2 5% 1/ 20W MF 201
o8 a7 a5 _SMC_DEBUGPRT RX L R5176 20K 1 AN 2 S% 120w W 201
NaNC SMC PME S4 DARK L — SMC PME S4 DARK L SVMC TV R5177 10K 1 , 5% 1/20W M 201
1 C5110 1C5111 383 2 R E BASESTRUE = O *o 30 7 9 o4 e s NN ——mw T
s 37 _SMC_TDO R5178 10K LAAN 2
s a7 _SMC_TDI R5179 10K . , 5% 1/ 20W M 201
2 &2y 55 5142 38 17 16 15 11 5 6 _PPLVO5_SO NN 0w w301
Ger 64°63 50 88 64 a6 37 _SMC_TCK R5180 10K 1 AAA2
N a7 _SMC BIL_BUTTON L R5181 10K 1 AANZ S% 20w M 201
& Rszélz R5197 65 61 50 38 37 SMC BC ACOK. QS_ 87 100K 1 /V\/\/Z 5% 1/ 20w M 201
J_ o0 13 PM CLK32K SUSCLK R 3 2 SMC CLK32K i 100K » _SMC_S5_PWRGD VIN R5192 100K i \wpz o0 oW W o
PLACE_NEAR=UD500. AE6: 5. 1mm 5% 1/ 20W M 201 1/ 20W 5% 1/ 20W M 201
= a7 _SMB INT L R5193 10K LAAAL
2 201 5% 1/ 20w MF 201
7 SMEVEOA.0 CPU DLv2 27 _VEM EVENT L R5114 10k L,
38 37 _CPU THRMIRI P_3V3 R5117 100K 1 o S% Mow w201
‘R5196 NW w0t
100K
19
1/ 20w
, 201 <
5o 54 37 __SMC PM G2 EN R5198 100K LAAAZ
37 13 _SMC _ADAPTER EN R5185 100K AN S% 120w w201 s
28 a7 _SMC_THRMIRI P R5186 10K 1 , S 2w w201
M\ —Tmw P
SMC_DELAYED PWRGD R5191 100K 2
7z Ee ar M\ —Tmw P
_SMC_S4_WAKESRC EN R5190 100K 2
s M\ w1
Nodul 6 has 3. 3K PU 64 41 39 37 20 _PP3V3 WAN
ule as .
NO STUFF |
6437 20 WFI _EVENT L R5189 10K LAAAL
5% 1/ 20w MF 201

ISYNC NMASTES LL J43 SYNC DATE=12/17/ 201
SMC Shar ed Support
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37 36

37 36

Top- Bl ock Swap

PPSVS SO R RS LR
R5296*
1K
5%
11200
VE
201, R5283
1K
37 m_svvc TOPBLK SWP L LAANZ PCH STRP TOPBLK SWP L oD -
20w
201
62 58 39 38 36 33 29 27 26 23 PP3V3 $4
20 37 20 _SMC WFI_PWR EN R5295 10K LAAA A NOSTUEE
5% 1/ 20W M 201
s a2 39 a7 _SMC SENSOR PWR EN R5294 10K LANAN,~—NOSTLEE
5% 1/ 20W M 201

25 26 27 29 33 36 38 39 58 62

33 [TD—SMC PVE S4 WAKE L
33 [T SMC PVE S4 WAKE L

SMC PVE S4 WAKE L
VAKE BASETRUE oD 20 o0 o7 0

a1 39

a2 39

a1 39

a1 39

37 _SMC HS COVPUTI NG | SENSE
37 _SMC PBUS VSENSE
37 _SMC _BMON | SENSE
37 _SMC DCI N | SENSE

— SMC HS COMPUTI NG | SENSE
MAKE_BASE=TRUE

— SMC PBUS VSENSE

—— NAKE_BASE=TRUE

— SMC BMON | SENSE

MAKE_BASE=TRUE

SMC _DCI N_| SENSE

MAKE_BASE=TRUE

42 39 37 N_VSENSE _— N_VSENSE
—— MAKE_BASE=TRUE

43 39 37 B DI ETE | SENSE _— Bl DI ETE | SENSE
—— MAKE_BASE=TRUE

42 39 37 | SENSE | SENSE

a1 39

43 39

a1 39

a1 39

a2 39

a1 39

a1 39

a1 39

a1 39

a2 39

a2 39

a2 39

a2 39

43 39

43 39

64 41 39 38 37

37 _SMC _OTHER HI | SENSE

—— MAKE_BASE=TRUE
SMC OTHER HI | SENSE

a7

a7

a7

37 _SMC_PANEL | SENSE

MAKE_BASE=TRUE
SMC _PANEL | SENSE

37 _SMC 1V2S3 | SENSE

MAKE_BASE=TRUE
SMC_1V2S3 | SENSE

37 _SMC LCDBKLT | SENSE

37 _SMC P3V3S5 | SENSE

37 _SMC W.AN | SENSE

37 _SMC SSD | SENSE

37 _SMC P3V3S0 | SENSE

37 _SMC_CAMERA | SENSE
PP3V3 SOSW SD

MAKE_BASE=TRUE

SMC LCDBKLT | SENSE

MAKE_BASE=TRUE

SMC_P3V3S5 | SENSE

—— MAKE_BASE=TRUE

SMC W.AN | SENSE

MAKE_BASE=TRUE

— SMC SSD | SENSE
MAKE_BASE=TRUE

— SMC P3V3S0 | SENSE

—— NAKE_BASE=TRUE

— SMC CAMERA | SENSE

MAKE_BASE=TRUE

37 _SMC P1V0O5S0 VSENSE

37 _SMC_CPUDDR | SENSE

37 _SMC _P1V0O5S0 | SENSE

37 _SMC_CPU VSENSE

37 _SMC CPUVR ADJUST | SENSE
37 _SMC CPU | MON | SENSE

oD 15 34 37 SD alias on page 103

SMC _P1V05S0 VSENSE
—— NAKE_BASE=TRUE
— SMC CPUDDR | SENSE
—— NAKE_BASE=TRUE
SMC _P1V05S0 | SENSE
—— NAKE_BASE=TRUE
SMC_CPU_VSENSE
MAKE_BASE=TRUE
SMC_CPUVR ADJUST | SENSE
MAKE_BASE=TRUE

20 _PP3V3 W.AN

SMC_CPU | MON | SENSE
MAKE_BASE=TRUE

PP3V3 W AN

MAKE_BASE=TRUE

39 43

37 38 39 41 64

—__SMC SENSCR PWR EN 5730 42 58
s8 42 39 37 _SMC_SENSOR_PWR_EN SMC_SENSOR PWR_EN 37 39 42 58
AKE BASETRUE
39 37 20 _SMC W FI _PWR EN — SMC WFI_PWR EN 29 37 39
MAKE_BASE=TRUE —_—
39 37 _IP_SMC 5VSW PVWR_EN — TP_SMC 5VSW PWR _EN 37 39
MAKE_BASE=TRUE —_—
R5230
0
SMC_PCH SUSWARN L
+ (ID—SMC PCH SUs ' /\/5\-/{\/2 PCH_SUSWARN L oD =
oW
b
o301
R5231
0
SMC_PCH SUSACK L PCH_SUSA
7 e AN SUSACK L am =
oW
o361
R5216
45 (TR SMC HS OOV ALERT L 100,
NOSTUFF 120w
R5215 201
15 10 [y—POH SVLIALERT L A0,
i
v oW
o R5213
42 [TI—SMC BVON COVP ALERT L 1,\}2?\,2_‘
556
oW
R5210 M
o o1 [Ty FLNSTACKSNS ALERT L 1200,
i
yomw
201 R5214
14 [y CPUTHVENS ALERT L 1 £ 599
NOSTUEF 120w
R5211
14 [y CPUBNONSNS ALERT L 100
520
oW
o R5212
s TBTM.BSNS ALERT L 1 ’\}g?\/z SMC_SENSOR ALERT L oo 7 2

5%
1/ 20w
M
201

ISYNC MASTER=J41 M.B
TTILE

SYNC _DATE=02/ 06/ 2013
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LYNX PO NT LP SO SMBus "0" Connections SMC "0" SMBus SO Connections SMC "5" SMBus G3H Connections
36 30 26 18 17 38 13 12 31 o prva s 50 50 49 46 38 37 36 35 30 17 PRAVA2 GIH
59 56 43 44 45 43 41 40 38 38 83 64 62 61
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 sve pag I nternal DP svec 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 1516259 - L7100
M M . (See Table) M M
(MASTER) 201, 5 201 (Wite: 0x58 Read: 0X59) (MASTER) (MASTER) 201, , 201 (Wite: 0x12 Read: 0x13)
40 19 16 14 SMBUS POH OLK — SMBUS PCH CLK 14 16 19 73 60 40 37 SVBUS S\C O S0 SO — SMVBUS SMC 0 SO SCL 37 40 60 50 48 49 37 SVBUS S\C S G3 sQL — SswussMcs @ sa 37 49 a8
88 56 me o = 5 58 63 pr— = 7 B8 e = 36 64 73
40 19 16 14 SMBUS PCH DATA — SMBUS PCH DATA 14 16 19 73 60 40 37 SVBUS SVC 0 SO SDA — SMBUS SMC O SO SDA 37 40 60 50 48 40 37 SMBUS SMC 5 G3 SDA —  swusscs @ oson 37 40 ag
88 56 me o = 5 58 63 pr— = 7 B8 e = 36 64 73
I L J L J L
VRef DACs Battery
w200 36950
Battery
(Wite: 0x98 Read: 0x99) - (see Table)
TBT
Battery Minager - (Wite: 0x16 Read: 0x17)
19 16 14 sveus poi ok sveus sve s G s 37 40 48
85 58 40 w00 36 64 73
88 18 30 Semraoua (Wite: OXFE Read: OXFF) SVBUS SNC 5 G3 SOA 27 49 48
5 58 63
— smseoiom 14 16 19
5 58 63
Margin Control |
w201 SMC 3" SMBus SO Connections
(Wite: 0x30 Read: 0x31)
(* = Miltiple options)
19 16 14 sveus poi ok — 36 30 26 38 17 1333 93 91 g Prova 0
85 58 40 — WAL BT830 5%
19 16 14 SveUS Pon DATA 3 Trackpad
— 4 341
53 36 40 = I nternal DP
| Sanpung LGD Samsung | LGD AUO N N 24800
Anal ogi x T-con - (Wite: Ox7B/0x87 Read: 0x7C/ 0x88) N Y v sve 5?%& ':50?(91 (Wite: 0x90 Read: 0x91)
Parade T-con - (0x10-Ox1F or O0x30-O0x3F) N N N ’ 5%% s
5000 120w 1120w
DVR - (Wite: Ox4E Read: Ox4F) Y N Y N W — SMBUS SMC 3 SCL 36 37 40
(wsTER) 201, , 201 | — 4d 51 73
—  SVBUS SMC 3 SDA 36 37 49
44 20 37 36 SVBUS SVC 3 SO |_ bR
73 84 e e
XDP Connectors :
"o N 44 40 37 36 SMBUS SMC 3 SOA
SMC "2" SMBus S3 Connections 73 84
1800 |
(MASTER) TBT & M.BBOT, TBD Tenp
64 62 58 41 36 33 19 18 15 PP3V3 S3
40 19 16 14 SVBUS PGH K Evcia14; 5810
88 56
(Wite: 0x98 Read: 0x99)
40 19 16 14 SMBUS PCH DATA
88 56 . .
] Sveus sve s sa 36 a7 [a0 a4
| sv R53710K 5?371 LI O Finstack Tenp — o473
59 5% 39500 — SBUS S\E 3 oA 36 37 [a0 as
5000 120w 1/ 20w = RS
M M (Wite: 0x92 Read 0x93)
(MASTER) 201 , 2201 L
65 61 4 37 SMBUS SMC 2 53 SO — SvBUS SMC 2 S3 sa 37 49 61
[ — _— 65 73
65 61 40 37 SVBUS SMC 2 53 SOA — SVBUS SMC 2 S3 SDA 37 49 61
[EpTr— _— 65 73
I L
LYNX PO NT LP SO "“SM.ink 0" Connections
74 65 64 62 61
PP3V3 S0
BRALBILBIHBH% SMC SO "1" SMBus Connections
1 1 7465 64 62 61 oo o
LYNX PO NT LP R5310 R5311 EE R RS RSt
8. 2K 8. 2K
59 5%
ws00 120w 1/ 20w
M M 1 1 1
(wsTER) 201 201 R5 R5
2 2 sme g%(‘)( 5 0?(6 CPU Tenp, Inlet, DDR BMON THR
60 14 SM_POHO OK " su %
jrepre— w000 120w 1/ 20 ENC1704-02: USB00
M M
6 14 SM_POH O DATA (wsTER) 201, , 201 (Wite: 0x98 Read: 0x99)
) 4937 32 13 SES SC1 %0 s — sesscissa 14 32 37 40 43 asfea
88 83 33 33 Somn = 8 73
40 37 32 14 SMUS SC 1 S0 SO o —  sweus s so son 14 32 37 40 43 44|64
88 83 3 383 Somn = 8 73
J L
LYNX PO NT LP SO "“SM.ink 1" Connections
Chi pset current
PACI921: U620
(Wite: 0x30 Read: 0x31)
sveus sve 1 so s 91 8282
6 8351
64 6973
LYNX PO NT LP SMBUS SMC 1 SO SDA 14 32 |37
6 835
ws0o
(Wite: oxg8 Read: 0x89) SYNC MASTER=J41 M.B SYNC_DATE=02/ 06/ 2013
e
73 .
49 37 32 17 SWUS L1 0 sa — h&
guni = ALS SMBus Connecti ons
40 37 32 14 SBUS SNC1 S0 SOA _
88 83 33 33 = 34002 S
(Wite: 0x72 Read 0x73)
. @ Appl e I nc.
—  sveus svo 1 so s 918 2 S
— 633
SM.ink 1 is slave port to 64 69 73 NOTI CE OF PROPRI ETARY PROPERTY:
— SVBUS SMC 1 SO SDA 4 32 37
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ons0
2528
onng
it

owes
=}
FoboR

I COR : COWPUTI NG Hi gh Side Current Sense
I MBC : DDR 1V2 Current Sense (LPDDR + CPUDDR)
€0 Qurrent 1124
MRX Vi FE 24 36 30 26 18 17 15 33 2 3 8- _PP3V3 SO EDP Qurrent © 7.57A
BREBEBHEN %
GAIN 100 MAX Vel £ £ 15.14 nv 62 8 43 42 41 _PP3V3 SASW SNS
CPU_HS_I SNS: YES can 200x
CPU_HS_I SNS: YES o 1 C5450 CPU HS | SNS: YES SENSE R R7450 0. 002R PLACE_NEAR=R7450: 5mm DRAM | SNS: YES
\Z3 p— - ) DRAM_I SNS: YES 1 C5460
% 82 PPBUS S5 _HS COMPUTI NG | SNS 55 PLACENEAR-L5000, E2: 11 . ——oir M1 SNS: YE
g2 51 Us450 2 comor + — 0% DRAM_I SNS: YES
CRITI CAL I NA214 R5ass U5460 . LACE AR50, 5: 117
R5450 Y21 | N sc70 QUT |8 _aa| | SNS HS CONPUTI NG | QUT ”\/i;\/ o | NG | SENSE a7 30 NA210 R5465
4. 53K
0.002 CRI TI CAL Tt PLACE NEAR-UB000. E2: 117 74 53 [Ty LSNS 1v2 S3 N slin sco OUT |8 I SNS 1v2 1 QUT 1,\/3\/2 SMC 1V2S3 | SENSE oo 7 D
iw 1 1 1 3 0 NEAR=
Ve N vy E— R5451 » C5455 CPU_HS_I SNS: YES CRI TI CA Y LA NEARU000. 5 1mm
0612 20K 0,220 74 53 [T ISNS 1V2 S3 P 401N+ , REF| L R5461% » * C5465 DRAM_| SNS: YES
APN. 107S0137 5% 200V/ —_
%6 50 PPBUS G3H G\D g PLACENENT_NOTES o (200v7) 20K —
589 -
a9 a2 - A 201, 001 G\D 1/20W < PLACEMENT_NOTES 2 B
Place close to SMC G\D SMC AVSS 7 38 41 42 43 N 28’5 ) 0201
(For R and O Place close to SMC GND SMC AVSS 37 38 41 42 a3
(For R and O
IOOR : OTHER Hi gh Side Current Sense =
E0P Qurrent 510, 75A
WX VG 53,75
can 50x _
I APC : AirPort Current Sense
62 58 43 42 a1 _PP3V3 S4SW SNS
PLACE_NEAR=R5430: Smm OTHER_HS_| SNS: YES EDP Qurrent : 1.00A
OTHER_HS_| SNS: YES o 1 C5430 VX VG TE s 25 _—
VA p—e OTHER_HS_I SNS: YES N 100x pave W SN
O PPBUS S5 HS OTHER | SNS PR PLACE NEAR-US000. A4: 11 Y
oMT |L15431g R5433
R5430 'L°_z | SNS HS OTHER N shin soo - our | HS_OTHER I QuUT , LN, o7 a0 PSR TD: S Al RPORT_I SNS: YES
0. 003 CRI Tl CAL 1% Al RPORT_I SNS: YES o
w 7a | SNS HS OTHER P 4l ne REFLL R5432" R o4 30 38 57 20 _PP3V3 WAN ‘ 3 PLACE_NEAR=US000. CL: 11mm
o612- CYN (50V/ V) 20K 201 il U547O Al RPORT_I SNS: YES
1 G\D s CRThCAL I NA214 it
2| e
[T-PPBUS G3H 2 e 2 B3 OTHER_HS_I SNS: YES R5470 °| " 74 | SNS Al RPORT N slin scro | OUT L8 | SNS_PSVWAN | OUT LARK 2 SMC_WLAN | SENSE oD o7
201 PLACEVENT_NOTES cA RPCORT.
: _— (;\[1113 SMC_AVSS 0. 0213“ CRITI S Al ~_I SNS: YES
Place close to SMC -7 i 72 | SNS Al RPORT P 4l ne REF|L R5471" " 1 5475
(For R and O 0612 4 (100VY) 20K T0.22F e nearetsooo. ci: 11
AN 107S0024 G\D 1/20W S PLACENENT_NOTES 2 B
IROC : 3.3V SO FET Current Sense 2o _PP3V3 WAN R - b o1, | T —— C
Flace close to S L G\D SMC AVSS 47 30 41 42 10
EDP Current :1.02A (For R and )
X VG 5 3,06
GAIN 1000% 62 58 43 42 a1 _PP3V3 SASW SNS
PLAGE_NEAR=RS440; S 3V3S0_I SNS: YES
3V3S0_I SNS: YES o 1 C5440
74 —— 0. 1UF g .
#181pd prave so Vi = oy PLAC;;A;Ow;mSD,\: J:(ZS | SDC : SSD Current Sense
— %= 2 :
BRBABE U5440 e eR RE245 EoP Qurrent 5 3.00A
2| 4 | NA212 4. 53K M Vi f 15
0612- SHORT 2 | SNS P3V3 SO N s[in scr0 5 I SNS P3V3 S0 1 OUT LAANZ SMC_P3V3S0 | SENSE oo o7
can 200x
o 00}% CRI TI CAL o 3V3S0_I SNS: YES
- 74 | SNS P3V3 SO P afine REF|L 1 o 1 C5445  PLACE NEAR-US000. B1: 11
R5440 1P (1000V/ V) R5424o]k 201 4 g;szzuf - " 62 58 43 42 41 _PP3V3 S4: NS -
a7 G\D 5% T = PLAGE NEAR-RS480; S SSD_I SNS: YES
vy PLACEMENT NOTES 2 en SSD_I SNS: YES 1 C5480
s _PP3V3 SO FET R o 205, - _ 0201 - ° 0. 1UF
e . PLAGE_NEAR-5000. C2: 11
Place close to SMC @D sve Avss a7 38 a1 42 43 64 62 30 _PP3V3 SOSW SSD - " T, &% SSD | Shs: YESW
(For R and O RITI U480 Sooah xR R5485
CAL | NA210
= R5480 |2z I SNS SSD N slin w0 OUT |8 I SNS P5VSgD | QUT 1%2 SMC SSD | SENSE oD o7
1S2C : 3.3V Canera Current Sense 0.003 CRI Tl CAL S SSD_I SNS: YES
w < 74 | SNS SSD P 4l e REFLL 1 20 1 csa
EDP Current 0.82A M (200v/ V) R5481 201 C5485
0612 I 20K PLACE_NEAR=U5000. C2: 11mm
WXV 16,38 M T_TABLE @D b S PLACEMENT NoTES
N 200X -
“ ” PP3V3_SA4SW SNS ss PP3V3 SOSWSSD FET R~~~ g | N 200 ,| Prace close to svc 0201
o2 50 a3 4z (For Rand O L G\D SMC AVSS 37 36 41 42 43
{5 _PP3V3 S3RSO CANMERA — B
PLAGE NEAR-R8061: S
2% PP3V3 S3RSO CAMERA |= CAM_| SNS: YES o
41 pp3v3 S3RSO CAVERA _ I V+ 6.3V PLAGE_NEAR-US000. B2: 11mm ) .
5 e woreo 6 = 08420 ey CAMLI SNS: YES IBLC : LCD Backlight Driver Input Current Sense
M ALNEGCW OTH0. 2 W o s R5425
VoL TAGE=3. 3v 0612- SHORT | SNS CAVERA N | NA210 EoP Qurrent 5 0.67A
VAKE_BASE-TRUE w S SAERR N | o | OUT L& | SNS_CAMERA, | QUT AR 2 SMC_CAMERA | SENSE oD o7 WX VG 0,06 v
0. 828 CRI Tl CAL s CAM I SNS: YES AN 500
R5420 | SNS CAMERA P 4 1 1 1
D420 Do NG o TEF R5424 A 62 5 43 2 1 _PPGV3 SASW SNS
20K T 0.220F  pLace eareus000. 62: 11m
5% y
PP3V3 S3RSO CAMERA R - oD kv PLACENENT_NOTES ? e PLACE_NEAR-R5490; St LCDBKLT_I SNS: YES
WM NLINE_ W OTH-0. 5 WA VOLTAGE=3. 3V gl o 201, o201 . N 4 -
M N_NECK_W DTH=0. 2 M R5421 Place close to SMC GND_SMC_AVSS 57 3 41 42 45 s 2 _PPVI N _SOSW LCDBKLT LCDBKLT_I SNS: YES o) 1 E}Sﬂio e S
0 (For Rand O s6 a1 _PPVI N _SOSW LCDBKLT — + T o "
PP3V3 SO IAAAZ — 2 G LCDBKLT_I SNS: YES
A\ e U5490 o201 R5495 e
= - 2| 4 I NA211
e VT, BAE-TRLE os12- sHorT 74 | SNS LCDBKLT N 5| s OUT |6 | SNS_LCDBKLT | OUT. AR SMC LCDBKLT | SENSE oD
NOSTUEF o e CRI TI CAL 1% LCDBKLT_I SNS: YES
Ro42s 0. 020 . 120w X
4 RE450 7o | SNS LCDBKLT P 4l e Y REF| L R5491 " C5495
PP3V3 S3 IANA 2 oMT Y (500vV) 20K PLACE NEARCUS000. B6: 117m
N s6 41 _PPVI N SOSW LCDBKLT FET G\D 1/20W < PLACENENT_NOTES o
VE-LF s6 a1 _PPVIN W L CDBKLT_FET — o e e — 0201
w0z =
M N REGW BTHc0, 25 1 Prace close to s G\ND_SMC AVSS a7 a8 41 42 43
VOLTAGE=8. 6V (For R and )
VK BASE-TRUE
" . DC-IN (AMON) Current Sense £L
CHARGER BMON Hi gh Side Current Sense ( =
PLACE_NEAR-US000, A4 1104 PLACE_NEAR-US000. B3 1101 Repl aci ng caps with 100K PD on | SENSE SMC i nputs
R5422 R5431
300K 45,3 PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON A
i P : A : o N_| SENSE I = = 3
s [T GHoR BV AN SVC BVON | SENSE. oo o7 so [T CHGR AMON AN N SMC_DCl SENSI oo @7 3 SYNC II\:AISLTEER—JAI M_B SYNC _DATE: 02/ 28/ 201
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5455 CPU_HS_I SNS: NO . .
. 1B . LG H gh Side Current Sensing
1516259 Gain: 36x 3300PF 117S0008 1 RES, MF, 1/ 20W 100K CHM 5, 0201, SMD C5465 DRAM_I SNS: NO T G O
e Y - Sense R 12 F720, 20nonm 11750008 1 RES, MF, 1/ 20W 100K GHM 5, 0201, SMD C5475 Al RPORT_I SNS: NO Ap | | CH_NUM>
Mo Vo 3.3V at 9. 1674 1516259 Gain: 20x ple Inc. —
EDP Qurrent: 310A QD SV AVSS 37 38 41 42 43 Max VQut: 1.4V at 8.25A 37 38 41 42 43 117s0008 1 RES, MF, 1/ 20W 100K CHM 5, 0201, SMD C5485 SSD_I SNS: NO ®
|
Scaler 2.5A1 Y 11750008 1 RES, M, 1/ 20W 100K CHW 5, 0201, SVD C5495 LCDBKLT_I SNS: NO NOTI CE OF PROPRI ETARY PROPERTY:
EoP Qurront: 3.5A
THE | NFORNMATI CONTAI NED HEREI N | THE
117s0008 1 RES, MF, 1/ 20W 100K CHM 5, 0201, SMD C5433 OTHER_HS_| SNS: NO _l?ﬁg:slcggég&quEgngTprpkawcﬂ fG
PART NUMBER Qry DESCRI PTI ON EFERENCE DES CRITI CAL BOM CPTI ON 11750008 1 RES, MF, 1/ 20W 100K GHM 5, 0201, S\D C5425 CAMLI SNS: NO 0 LgTN?'ON;’;LN THS %:‘TI N CONFI DENCE 54 OF 121
1075024 1 4 | TI CAl DU
0750248 55 SENSE 0 0000M AW T 00622, TET R5480 x 11750008 1 RES, M. 1/ 20W 100K GH 5, 0201, VD 5445 svaso_ sns o 111 NOT TO REVEAL CR PUBLISH IT | N WHCLE GR PART
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VPOR: PBUS Vol t age Sense Enable & Filter
Q6500 I CSO CPU VCore Load Side Current Sense
NTUD3169CZ
SOT- 963
N-CHANNEL | s pBuSVSENS EN L
2! EEEE RS S R S
'Q- R515000K PLACE_NEAR=U5540. 5: 3MV
§ [rTD—SMC_SENSOR PVR EN 2 2 196 CPUVR_I SNS: YES
\Q:,,:s R Max VOut: 3.3V at 19.77V I nput 1 C5540
1 e CPUVR_I SNS: YES CPUVR | SNS: VES 0, L UF
D J_ s PBUS SO VSENSE PLACE NEAR=R7310. 3: 5MM = 2 Ciim xsr
L R5544 G201 )
- R_| 1_P_R M
R5503" 52 [y CPUR I SNSL P 2K, 74 4 CPUVR I SNSL_P_ L} A3K, L Gai n: 274. 72x
Iy 27. 4K 1% 1% .
5 G — 1op 1/ 16w 1/ 16w Sense R is R7310, R7320
PPBUS GBH S vy NEARE! Moz Moz
N A . Qﬁ 201, RTGEVENN - 4573 Ghr Sense R is 0.75nm0hm each, conbined 0.375nChm
P- CHANNEL SMC PBUS VSENSE CPUVR_I SNS: YES
) oD o7 PLACE. NEAR-R7320. 3: 5\ CPUVR 1 SNS: YES EDP: 32A TDP : 28. 05A
PLACE_NEAR= 11 :
RE501 s omt e eaisooo e s R5541 Wivisr
T Ro504 1 C5504 74 52 [Ty CPUVR | SNS2 P LAAA CPUVR 1 SNS: YES
vz 3 T %220 e ws40 PLACE NSOG8, B3 1w
201 1/ 200
’ (|7 %R F 2 CPVR ISUMR P i R5548
PBUSVSENS EN L DIV 2 \h\ 4. 53K
4 CPUVR | SUM | QUT 1 2 SMC CPU I SENSE
GND_SMC_AVSS 37 38 41 42 43 CPUVR_I SNS: YES oD =7 =
CPUVR_| SNS: YES VA 1% CPUVR_| SNS: YES
PLACE_NEAR=R7310. 3: 5MV s | 1/ 20w
VDOR: DC-In Voltage Sense Enable & Filter 554 '21545;5 i 201 . Egcéhwl 15000, B4: 11N
4 52 CPUVR | SNS1_N e 2 74 a3 CPUVR | SNSI_ N R YN 2 74 CPUVR | SUM R N
2 D 0. 22UF
1% 1% — 20%,
116w 116w 2
ME- LF ME- LF = XSR
@510 0z 0z 0201
NTUD3169CZ CPUVR_I SNS: YES G\D_SMC_AVSS 37 38 a1 42 43
Sor- 963 CPUVR_I SNS: YES
N-CHANNEL |, poj NVSENS EN L PLACE_NEARER7320. 3: 5MM R515M47
43 1 2
Enabl es DC-In VSense
divider when SUS present Re512° 70 2 [Ty CPUVR | SNS2 N LA N2K, AN
k< 100K o CPUVR_I SNS: YES yiow
PM SLP_SUS L G o 1/ 16W 1 02
g g : 3 wzom V- UF R5546 NO_XNET_CONNECT! CN=TRUE
\%,:. W Max VQut: 3.3V at 19.77V I nput 402 }L\‘A
C : s o
J_ s DOIN S5 VSENSE o'
'
R5513 L
el 27, 4K =
s vaw
\Qﬁ' W [ PLACE NEAR-US000. 83: 11k
Y 201, RTHEVENI N = 4573 Chns
% PPDOI N G3H | SOL P- CHANNEL SMC DCI N_VSENSE oD 7 | MDC : CPU DDR Current Sense
£
8 . PLACE_NEAR=US0(J0. F1: 11MM
R5511 A PLAGE_NEAR-US000. B3: 11MM EoP Gurrent © 3,00
100K Risjgi 1 cs514 WX VG 12,60
20w 1S T 0, 220F can 200%
201, '3 2 62 58 43 42 41 _PP3V3 SASW SNS
PDCI NVSENS EN L DI V o 0201
DCl NVSENS : 42 10 8 PPVMEM O SO_CPU —
L@ GNDSNC AVSS 37 38 41 42 43 M N_LI NE_W DTH-0. 6 M — PLACE_NEAR=R5570: 5mm CPUDDR_I SNS: YES
CPUDDR_| SNS: YES o 1 5570
B o on s —— o PLAGE NEAR-US000, Hi: 11mm
CPU Vcore Vol tage Sense / Filter e PR CPUDDR_I SNS: YES
Us570 RE575
a4 I NA210
7(“‘55320 35232‘? 0812- SHCRT 7 | SNS CPUDDR N shine scro . | SNS CPUDR | QUT IARK 2 SMC_CPUDDR | SENSE oo <7 e
19 §-PPVCC S0_GPU 1 542 CPUSENSE IN A 2 SMC_CPU VSENSE oD = = o 19 CPUDDR | SNS: YES
120w
PLACE_NEAR=R7310. 2: 5 MM L PLACE_NEAR=US000. B7: 1101 REEYE < 72l SNS CPUDDR P i REF| 2 R5571° " 1 cs575
1 C5520 . (200 20K PLAGE.NEAR-L5000, H: 117m
200 Lo 500F omT G\D 120w
T 20% | M
2 Sen 70 62 53 7 22 21 20 10 17 _PP1V2 S3 n A
PLACE_NEAREUS000. B7: 11WM 0201 L_GND SMC AVSS 57 38 41 42 43
B GND_SMC_AVSS a7 38 41 42 43 PLACENENT_NOTES
= Place close to SMC
1. 05V Vol tage Sense / Filter (For Rand O
XVE530 IRSC :3.3 S5 REG Current Sense
R5530
o 8 i 4.53K EoP Gurrent © 3,00
%,51 ¥_PP1V05 SO 1 52 P1VO5VSENSE | N 1 2 SMC _P1V05S0 VSENSE [oom 7 %
g5l v P
PLACE_NEARER7640. 2:5 W 1/ 20w oL pereLs000. Gl N 100%
- 1
Zhl’)Fl €5530 62 58 43 42 41 _PP3V3 S4SW SNS
0
PLACE_NEAR-RS590: Srm P3V3S5_| SNS: YES
PLACE_NEAR=US000. GL: 11MM
- 1 : YE! 1
D SMC AV o7 30 a1 a2 a2 262928 29 17 15 15 13 11 o _PP3V3_SB - PIVESSISNS YES o _|” =390
BB BnHEY o= v — 0.1 PLAGE_NEAR-US000. A6: 11mm
2 mwer P3V3S5_I SNS: YES
I C1C. 1.05V SO CURRENT SENSE / FILTER MT Hﬁfz%g Ro595
R5590 L2174 L SNS P3v3s5 N slin sco | OUT |8 I SNS P3V3g5 | QUT L 2 SMC_P3V3S5 | SENSE oo =
EDP Qurrent @ 1A 0. Uﬂja CR T CAL 1% P3V3S5_1 SNS: YES
WX VAT 568 2> Sns pavass p | cerl A 120w A
N s00% 62 s 43 42 41 _PP3V3 SASW SNS sor. SN (100vv) R552%ﬁ A C5595 i ace remeusoso. a5 11m
PLACE_NEAR=R7640: 5mm P1V05_1 SNS: YES s 42 _PP3V3 S5 REG R L GN\ND voow
P1VO5_I SNS: YES o 1 C5560 g ]
0 1UF PLACE_NEAR=US000. H2: 11MM 201,
v+ T o%, P1VO5_| SNS: YES se a2 __PP3V3_S5_REG R — L_GND SMC AVSS 57 38 41 42 43
PLAGE NEAR-R7640. 4: SWNI Us560 ? SommsR R5561 M NRESCW BT 20MAn PLACENENT_NOTES
I NA211 4. 53K e
74 55 (TR I SNS 1V05 SO N 5| N sc70 ouT L& P1V05S0 | QUT 1 2 SMC P1V05S0 | SENSE oo o7 = Place close to SMC
CRI Tl CAL ﬂlz"gw P1VO5_I SNS: YES (For R and C)
A 74 55 (TR I SNS 1V05 SO P 4|l N REFLL R5562* - 1 C5561
PLACE_NEAR=R7640. 3: SMM (500V/ V) 20K —_ 9, 22w PLACE_ NEAR=US000. H2: 11WM ISYNC MASTER=J41 M.B SYNC DATE=03/ 28/ 2013
GN\ND 120w 6.3V T
X5R . .
o a4, oz01 Vol t age & Load Side Current Sensing
G\ND_SMC AVSS a7 a8 a1 42 43 Repl aci ng caps wi th 100K PD on | SENSE SMC i nput s TG RONEET
Appl e Inc. CH_NUM
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON o
117S0008 1 RES, MF, 1/ 20W 100K CHM 5, 0201, SMD C5541 CPUVR_I SNS: NO NOTI CE OF PROPRI ETARY PROPERTY:
117S0008 1 RES, MF, 1/ 20W 100K CHM 5, 0201, SMD C5561 P1V05_I SNS: NO THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY. ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5595 P3V3S5_I SNS: NO | TO MAI NTAIN THI S DOCUVENT | N CONFI DENCE 55 OF 121
Il NOT TO REPRODUCE OR COPY I T
11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5575 CPUDDR_I 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 U800 (EMC1704)
R5620
50 43 42 g3 PP3V3 S4SW SNS L /\}@\,z PP3V3 gNS CPUVR ADIYST | SNS R5660 RSEGG
3
) * 5620 S o prenyfiiffmes VWA ' PO INER _IAANLtSSIm o o 7
Ve-LF X 4
L 1. OUF VOLTAGE=S. 3V o uoow
6.3v v N '3 NO STUFF
2 83 PLACE_NEAR=US660. 3: SMM R5662 0201 667
0201-1 '
C5660 1K 0
R5821: ADDR - 0x56/0x57 (r/ i 1 SNS HS COVPUTI 1 2
1 e s s = i vabiy S (D e VYV
weon | BYPASS-US620. 1:5: 31 2 o 201, R5668 u 20w
. .
4.3K PU. SMBus mode IS\S HS GAN N R AR A 2 Lo e e R
5% A% D e 7
1/ 20W Voo 5%
2, U5620 = 120w
PAC1921-1- Al A PLACE_NEAR=U5000. A7: 5MV 0201
bEN R5625 PLACE_NEAR=R7150: 5MM o) R5661" NO SéLgFg
6 |ADDR SEL/ GAI N SEL outl 4 SMC_CPUVR ADJUST | SENSE R 1 2 SMC_CPUVR ADUUST | SENSE a7 39 V+ 27K 0
= - - /\/5\%/\/ I 5625 eeng U5660 1% %E I SNS _HS_COVPUTI NG N 1/\/\/\/2
74 42 [Ty CPUR ISNSL P R 2 |SENSE+ READ*/ | NT|_& MC_CPU DBGPWR RD L am > 1120w o CKPLUS_ WAl VE=NGI f Pr_badTer m INAR11 R55365 20w 506
74 a2 [TR)—EWRISNSL N R 2 |SENSE- SM_CLK/ | NT_SEL| 1© SMBUS SMC 1 SO SCL 14 32 37 0201 20% 74 43 a1 I SNS HS COVPUTI NG P s|I N sco - OUT ISNS HS GAIN QUT 1 2 ISNS HS GAIN QUT R 2012 v
CED 18 3 3 o0 15 , 6 [mang O STURF 0201
SM_DATA/ QUT_SEL| ° SVBUS SMC 1 SO _SDA CBD 14 32 37 40 44 64 69 73 feot CKPLUS_WAI VE=Ndi f Pr _badTer m CRI Tl CAL 5%
PLACENEAEB540. 1: S COVM SEL| 7 NO STUFF 74 43 a1 [T)—LSNS HS COVPUTING N 4| REF| 1 R5663" v ! C5665
N (500V/ V) 0201 0. 22UF
PLACE_NEAR=US000. A7: 5MV 20K 20%
G\D EPAD G\D 120w )
G\D SMC AVSS 37 38 a1 42 43 o 201
o] 4 2
b GAI N: 500X
| LDC : LCD Panel Current Sense / Filter
L In battery discharge scenario negative voltage will be Wth 100mA battery current, WIIl have 10.2nV difference
62 58 43 42 a1 _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 m numumcurrent threshold at 0.100mA
60 43 _PP3V3 SOSW LCD —
M N_LI NE_W DTH=0. 3 MM —_ PANEL_I| SNS: YES
M N NEGW OTH0. 2 M PLACE NEAR-R5470. 51
VOLTAGE=3. 3V PANEL_I| SNS: YES |
WAKE. BaseTRUE
w0 o DPAVS SOSW LCD. - 3 PLAGE NEAR-US000. C1: 11mm
- PANEL _I : YE!
C |Us67100 R5675 SIS YES
00 1Lz 1 sNs PANEL N slin soo o ourle | SNS_PANEL, | QUT o SMC PANEL | SENSE o
0. 1325?/“ CRI TI CAL L PANEL_| SNS: YES
1w za | SNS PANEL P 4l REF[ 1 R5671" e t C5675 i
0612- SHONT I (200V/ V) 20K 201 s VR I MON Current Sense Filter
G\D u gﬁw Gai n: 200x 2 83 PACE SRR LSR00. G R -
60 45 _[PP3V3 SOSWLCD R ~ 2 [some:  ozsar v e
50 43 _PP3V3 SOSWLCD R — MAX VOUT: 3V AT 0.825A GND_SMC_AVSS 0
mre womeo < = 0P Current: 0.750 A RGNt Sores 37 30 a1 4z a3 o CPUVR | MON LAAAZ— SMC_CPU | MON_ | SENSE oo 7
vaLT av Max Vi ff 15 v 5% NO
MAKE_BASE=TRUE 4 1/ 20w PLAGE_NEAR=US000. B8: 5
= Pl ace close to SMC 0;’51 ! C5641
(For Rand O 2w
: ; ; D AV
Di screte High side Current threshold QO SMC AVSS o7 30 w1 a2 40
62 &1 NO STUFF Vref = 0.406mv Vth = 0.442 = 1A fromBattery
22 2@ C5611
3; éi PP3V3 SO ) 0]. IZTL:F ] ) Vtl = 0.290nv = 0.687A frombattery
§§ é; BYPASS=US601: 3MM ] BMON : Discrete BMON Current Sense / Filter Hysteresis TBD based on RC val ue changes
38 1 gSlﬁuj';:i 2% oress
0% oeo1 C5601
2 R X5R 74 65 64 62 61 0. 22UF
o201 R5619 SRR RS E R . ) 224
1 s - 255K BYPASS=US601: 3MM 11
= COvP ) 20%
'R5614 e gsleu?:3 Sy SMC BVON COVP ALERT L oo =
B 294K Rl%GZ:LKG 5611 ey ééng 0201
e A 3 5 41T 402 2 CERM XSR
irisw 1 2 + gg:”s e 0201 R5609 U5602
402 1% >_COVP_OU 200K DVN32D2LFB4
2 ://F?E\é/ 1 = BMON COVP_FB ZENQO%%S'S
1
HS COMP_VREF o2 4 SMC HS COMP ALERT L . R5604 R5606 1ew -
f oD 100K 00K U5601 VLR
X u5612 D|s Piew 1 A% 2K, 1 5 MCOP6541T 0z 1
R5615 DVN32D2LFB4 NE-LF v SC70-5
49. 9K Xpuoosr- 3 2102 116w : BVON_COMP_QUT
1% ~ ME- LF
it dHS 1OUT R BMVON_COVP_VREE i 4 =
, 402 NOSTUFF - f
1|G SI3
1 C5610 . 1
L ! o IUF Gai n: 50x '3050?95
NOSTUFF v Scale: 2A/ V % =
1 1 2 xR . 1/ 16W
X Vo : .3V . 6A x BVON | QUT R
R5617 RS610 b L Max VQut: 3.3V at 6.6 i 1 NCSTUFF
Ez‘zow = + C5600
, 0201 = y lj)é%luF
HS | OUT D . v
R5600 202
NOSTUFF 0
D5617
0201 _ ‘ s
RB521ES- 30 BYPASS=U5600: 3MV
K C5606 *
0. 1UF
10%
6.3V
CERM X5R 2
0201
A | SNS_HS COVPUTI NG | QUT = I = = E
“ D CHGR_CSO R P/ N are swapped on purpose o o INIAISLTSR_Ml Lo SNC.DE 02/ 280200
to neasure power into the system + mbug Sensors 1
KPLUS A VEaral £ P1_badT uUs5600 PLACE_NEAR=U5000. A3: 5MM T
WAl VE=NGi f Pr_badTer m NA213 CH VE
oM CHRCSORP  sIiN  so0  oUT|e  BVMON IQUT R5608 Appl e Inc. LN
CRITI CAL in 2 Bl DI SCRETE_| SENSE a7 30 ®
CHGR CSO R N 4l e REF| 1 1 1% = A3
D e oo | R5601 20w v ootititl NOTI CE OF PROPRI ETARY PROPERTY:
. . . VWAl VE=Ndi f Pr_badTer m
Repl aci ng caps with 100K PD on | SENSE SMC i nputs GND 20w - PREPRIETANG PROPERIY OF-APRLE | NG, 5 T
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 M\ NTAIN THI S DOCUVENT | N CONFI DENCE 56 OF 121
¢ a3 Il NOT TO REPRODUCE OR COPY I T
11750008 1 RES, MF, 1/ 20W 100K GHM 5, 0201, S\D C5675 PANEL_I SNS: NO L L G\D SMC AVSS 4 111 NOT TO REVEAL CR PUBLISH IT IN WHOLE OR PART
= ig IV ALL RI GHTS RESERVED
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Place Q5810 next to DDR/5V/3.
Lo - - - - - o oo

-
. Pl acenent note:

Place Q5830 between near rear vent on bottom side

'
. Pl acenent

Q6820

BCB46BLP

DFNL00GHA- 3
2

Q6840
BCB46BLP
DFNL00GHA- 3

Q6850
BCB46BLP
DFNL00GHA- 3

74 a4

74 a4

note:

CPU Proximty,

I nl et

VOLTAGE=3. 3V

, DDR

and BMON

THR Sensor

2

SYNC _DATE=02/ 06/ 2013

Ther mal

Sensors

M RNEGK_W DTH=0, 25 rm
Re800 ML RE W DTH 0. 25
36 30 26 18 17 13 13 32 31 &° PP3V3 SO IAAAZ PP3V3 SO_CPUTHIVENS R
35 333833332341 46 38 5
5% 1 C5800
20w
0. 1UF
o~ 10%
o av
2 cerMOGR
oot NOSTUFF
1 1
74 I NLET_THVENS D1 P R5802 R5806
s = | cRITICAL 100K 100K
- PLACE_NEAR=GE830: 3MWM
- - - - - - - o @ NO_XNET_CONNECTI ON=TRUE c5801 * VDD 1/ 20w 1/ 20w
%830 A 1 C5830 LB RERNS S o oo —L_
I 0% =T 5800 2201 5 201
3V supply on TP side BO346BLP T PLAGE_NEAR-US800, 3: Srm PR EMC1704- 2
- 2
NPO- OG- CERM o201
’ o 2 {oP1 THERM |52 CPUBMONSNS ALERT L 30
74 I NLET_THVENS DL N D>
— L:lbnm ALERT* (520 CPUTHVBNS ALERT L oD
74 CPUTHVENS 02 P 4 11
PLACE_NEAR=Q6810: 3MM NO_XNET_OONNECTI ON=TRUE " |DP2/DN3 SMDAT, SMBUS SMC 1 SO SDA LB 4 32 37 40 43 64 69 73
) 1 C5811 C5860 * %8¢ csgog 1| T
., 860 s 12 s
(03 DP: K SvBUS 1 s0 s 14 32 37 40 43 64 69 73
[ 810 ) —— 47pF 47PF —— DFNIO0GHE- 3 2200PF — DN2/ DP3 SMmeL D
—— 5% 59 —— BCB46BLP 0% —T— . .
! 25V 25V ov CPUTHVENS ADDR_SEL
BOB4GBLP 2 NPo- 00G CERM NPO- C0G CERM 2 C8 X R SENSE+ ADDR_SEL
DFNLOOGHA- 3 PLAGE_NEAR-USA00. 5: S 5 N
- - - - - ) 0201 0201 o201 CE NEARSLEAN0. & 5O SENSE- ¢ R5805
PLACE_NEAR=G5860: 3WM e Ne RARNIN'S) A
° 74 43 OO} ISNS HS GAIN P 13 | DUR_SEL 5%
1/ 20w
14
Detect DDR/5V/ 3.3V Proximity Tenperature TH_SEL M
74 43 (OO} ISNS HS GAIN N e, - , 0201
CPUTHIVENS DUR_SEL GND  THRM PAD . Pl acenent note:
NOSTUFF = '
R5803 Place Us800 under CPU
CPUTHVBNS TH SEL © 5 [Ehaadiaseasieatieh - =
10K NOSTUFF N
1 .
e R5804 Wite Address: 0x98
W 10K Read Address: 0x99
201, s%
120w
e
201,
BT, ML.B Bottom Proxi mty Sensors
R5840
0
4 _TBTTHVENS D2 R P 1 2 TBT _M.BBOT _THVENS P
%Y e TBT, M.BBOT and TBD Tenp Sensor
5%
PLACE_NEAR=QS820: 3VM v 20w
' 1 5820 ozox RS5810
f— ?nZPF 74 65 64 62 61 o LANA 2 PP3V3_SO_TBTM.B | SNS R
5%, a5 30 26 19 17 15 13 12 31 §'_PPava so AN
2 2 o6 oo R5841 35BN BHBR 5% w ™ NLL| NEW D770, 6 mn
- o N_NEGC_W DTH=0. 20 1
0201 o 120w Vo TAceSs 3V " 1 C5810
74 TBTTHVENS D2 R N 1 /\/\/\/2 TBT_M.BBOT_THMSBNS N 44 74 M 0. 1UF 1
201
1 10% R5811
5%
oW 2 Ceexon 22K
M 0201 5%
Tooniens e_p L5810 v
74 4B — EM:141NA|;;1}- Al ZL = 201,
TBT M BBOT THVENS N 44 74 L. W W - - - - - - 0 q NO_XNET_CONNECTI ON=TRUE 7
\ Pl acenment note: cs813 1 DP1 THERM:/ Al TBT _INLET THM L
' il
PLACE_NEAR=QE840: 3VM _Place 820 close to TeT on TP sice ! 22000 o RTCAL L errelee CBTMLBSAS ALERT L w0
N + C5840 oy oD
e G 4 | pP2/ DNB SMVDATAL_® SMBUS SMC 3 SDA LB 36 37 40 64 73
TBOTHVBNS D2 N
74 41 CBI). 5 | DN2/ DP3 SMCLK |_1° SMBUS SMC 3 SCL LB 36 37 40 64 73
TBT M.BBOT THVENS P 44 74 - - - = = - - - - - = e e e = - D
|
, Placement note: 6
'
Place G5840 on M.B bottom side opposite US810
L T T T T
74 44 TBT M.BBOT THVBNS P
TBDTHVENS D2 P 44 74 @ —
NO_XNET_CONNECTI ON=TRUE -
]PLACE,NEAREQS&SU:«NM Fom = - = = = = - - L 5812 !
. C5850 | Placenent note: . PLACE NEARABA10, 4 5 22000r —ee
TBD m\,‘ VAS —
L e e e e e - - - - - - - - - - - - o055 ximceRm 2 h&uut
2 NPO- COG CERM PLACE_NEAR=U581 mm oo
0201
TBOTHVENS D2 N a4 74 R Ve: m TBT_M.BBOT THVENS N o Wite Address: 0x39
Read Address: 0x38

74 44

TBT_M.BBOT THVENS P TBT_M.BBOT THVENS P — TBT_M.BBOT THVENS P a4 74
— NAKE_BASE=TRUE —
74 44

TBT_M.BBOT THVENS N — TBT_M.BBOT THVENS N — TBT_M.BBOT THVENS N a4 74

NAKE_BASE=TRUE

d} Appl e I nc.
®
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FAN CONNECTOR

R6010 PP3V3 SO 8%19%15%13 15 17 19 25 30 35 38
L0, 39%40"41"327 33" 44756 "80 761782
500 NOSTUFF
1/ 20w 1 C6010
B e = 0,1
UFE. BYPASS=U5010: 3mm
TI CAL T
R S
SOoT891
PP3V3 SO FAN 4/%010
M N-REGKCW DTHEO. 3 M 08 PP5V_SO 26 17 52 51 0P 65 58 59 61 62
VoL TAGE 3, 3V i
51850793
CRI Tl CAL
J6000
R6060 FF14A- 4C- R11DL- B- 3H
FRT-SM
Nex——)
R6065 2
47K o] 5v e
o7 (om—SMC FAN 0 TACH LAAN, 2 EAN RT_TACH 2l 5| TAcH
% 3
1/52{:w A O | MOTOR CONTROL
201 O | ano
Nex——()
R6061 .
100K Q6060
1/ 20W - DVN32D2L FB4
201 © IR
2 1VER
*
o] TRTe o eaN RT PWW
57 (T)—SMC FAN 0 CTL b N °

SYNC DATE:O%/ 06/ 2014 7\

ISYNC MASTER=J41 M.B
TTILE

Fan

d} Appl e I nc.
®
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SPI ROM

Quad- 10 Mode (Mde

0 & 3) supported.

SPI Frequency: 50VMHz for CPU, 20MHz for SMC. SPI +SV\D SAM COnneCt or
64 62 59 58 57 18 14 11 8 _PP3V3 SUS
SAMCONN
CRI Tl CAL
BYPASS=U6101: : 3mm
1 06101 BYPASS=UB100: : 3 < CRITI CAL raor B300 1
- ?g’vlup eS e i
14 13
: Som M U6100 > U
o W5Q64FVZPI G 59 50 49 40 38 a7 3g 33 39 37 _PP3V42 GBH
VCC 64MBI T . 2o ok
U101 60 46 _SPI_M.B CLK 6 |CLK WSON  Dj (| Q0)| -5 SPL_M.B I1CD MosI 46 69 64 246 _SPI_ALT | Q0 MOSI P 4 00 3 - SPI_ALT CLK 46 64
oa Hsoess? SPIL_M_BROM CS L OM T_TABLE o o SPLALTLOL M SO 0 o e—SPLAL S L oo
b b
SPl MB CS L 3 PLACE_NEAR=U6100. 1: 12MV - 6226 _SPI_ALT 12 WP L pranrey 8 00 7 ey SP! ROM USE_M.B CBD) 5 46 o4
69 46 B CRI TI CAL _1(: Cs* 1o hibd 10 9 hibd
CE*5_1 DO(| O1) |2 SPL_MB 10l MSO 46 69 64 46 _SPI_ALT 18 HOD L g o 00 gl SMC_TVS (S\WDI O) CED o7 38 o4
64 46 15 Pl E B s|C 69 46 Pl_MB |2 W L 3gWP* (1 ) 1@ SMC RESET L ——— 2 T v_vSNCTCK (SWOLK)
slp 69 46 _SPI_MB 108 HOD L 7| HOLD* (1 CB) 1 64 50 36 37 QOM—= = O O - {oOD =7 %0 e
G\D
= GND THRM PAD 16~ s
< o A
NOTE: If HOLD* is asserted
ROM wi || ignore SPI cycles
in normal and Dual -1 0O 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 133 HOD L 46 64
PLACE_NEAR=16100. 10: 5mm SPl ALT 1 C2 WP L o o
PLACE_NEAR=J6100. 8: 5Snm §P| ALT 1OL M g)
46 64
PLACE_NEAR=J6100. 2 5mm
Sl SPI_ALT 1 Q0 MXSI
PLAGE NEARET6T00. 15757 S AT OK v SAM Card ROM Sl ave
PLACE_NEAR=J6100. 12: 5Snm SPI ALT CS L o
46 64
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
2201 2201 2201 22(]1 2201 2%1
R6110 R6120
15 43
SPI_CSO R L 1 2 SPI_CSO L 1 SPI_MB CS L
& 14 [T SR T o[ v o o PLACE_NEAR=R6125. 2 5mm oD« =
1/ 2(§W 1/ 2(§W
R6111 m R6121 201
15 43
SPI_CLK R 1 2 s9 SPI_CLK 1 2 SPI_MB CLK
69 14 E oA 0500, AR5 S o 596 PLACE_NEAR=R6126. 2: 5Snm m o
1/ 20w 1/ 20w
CPU Mast er o R6112 R6122 o M_.B ROM S| ave
o0 1ggy—SPL_MOSI_R LA RS 2 e SPL MBI AR SPI_MB | Q0 MXSI 46 69
PLACE_NEAR=U0500. AAZ: 5mm e S,V PLAGE NEAR-RG127. 2 5mm B—-
1/ 20w 1/ 20w
R6113 Jroh R6123 20
1 24.
69 14 LB SPI_M SO 1 S 2 e9 SPI_M SO R 1 92 SPI_MB 101 M SO 46 69
PLACE_NEAR=U0500. AAZ: 5mm o ¥V PLACE_NEAR=UB100. 2: 5mm <D
1/ 20w 1/ 20w
M
201 R6118 201 R6130
15 43
SPI_| O<2> 1 2 69 SPI_ 12 R 1 2 SPI_MB I O2 WP L
@ 1D PLACE NERR 0500, Ver B A o/ PHACE A RR3E. 2 5 @
1/ 20w 1/ 20w
R6119 n R6131 20
15 43
SPI_| O<3> 1 2 SPI_ 138 R 1 SPI_MB 13 HAD L
69 14CB e T T N e o,V PLACE NEAR=R6133. 2: 5rm D
1/ 20w 1/ 20w
M
201 201
R6114
24.9
SPI_SMC M SO 1 2
“ ¥ M e
1/ 2(§W
26 R61]‘%15
SPI MC | 1 2
i SUEMOS N\ e s
1/ 20w
SMC12 Mast er 5 R611516
SPI_SMC CLK 1 2
° v D N\ e
1/ 20w
261 RGlilél7
o0 37 [ry—SPL SMCCS L S 2 SYNC_MASTER=YHARTANTO J44
3V PLACE NEAR=US100. T 1mm e
1/ 20w
e SPI Debug Connect or

BOM_COST_GROUP=CPU SUPPORT

SYNC _DATE=01/09/2013

d} Appl e I nc.
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64 62 58 55 54 49

35

65

SPEAKER AMPLI FI

APN: 35352888

SPEAKER LOWPASS

ERS

80 HZ < FC < 132 HZ

GAIN 6DB
R ght Speaker Connect or
o RE414 i
32 PPSV_S4RS3 1 N 2 PPSV_S3 U6210
s 51850519
20w
VL + C6407 NOSTUFF CRI Tl CAL CRI Tl CAL
— Yot ¥ ? Re413’ .|* cB401 16404
OM T_TABLE 2 ¥ frm  PVDD 100K A A7LR 78171- 0002
FLe o U6410 vz 2 BV tanr S
6410 o 0805. LLP —O
0. 1UF MAX98300 2 M N_NECK_W DTH=0. 20 mm
we M N_LINE_W DTH=O. 30 mm.
o I PKRANE_LNR P N 74 NAX98300 R P N ouT+ B S 74 64 SPKRAVP ROUT P iy
I oRITICAL
OM T_TABLE 74 VAX98300 R N =l N our-L @ 74 64 SPKRAMP ROUT N DS
ORI T CAL 10% FrTr———
6411 x5 CeRv o o
0.1 FsHone GAIN.© _RAwGN y )
o1 PKRANE_L NR N e
™ 1] IV 1
1o 'R6412
e PGND e
61 [T SPIRAM SHON L 2 oow
. 2
R6411
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, MJRATA 6410, C6411 CRI TI CAL

MASTER=J41 M.B

I SYNC

SYNC _DATE=04/26/ 2013

Audi o: Speaker

Anp

<f5 Appl e I nc.
®

TTRTE—
<SCH_NUM-| D
<E4LABEL>
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13" SPECI FI C

Battery Connect or

|
|
|
|
|
|
PPVBAT_G3H CONN 50 64 '
|
|
CRI Tl CAL C6951 * + C6950 ,
16950 P A—— X
WIB- PWR- VB2 R 2 2%

MR- SM 05 05 !
f |
of .
ot = '
ot - SMBUS SMC 5 G3 SCL ) 57 0 50 64 73 ,

O_s DA 37 40 50 64 73
ol @+ SYS DETECT L :

;
(e N . CRI TI CAL '
- ~
o R691502 NO STUFF .
[ 59 D6950

1/ 20W '
s RCLAMP2402B ,
518S0540 2 o sc 75 ,
|
|
|
|

Ismc VASTER=MASTER SYNC_DATE=MASTE

Battery Connector

TG, NOVEET T
<SCH VB>
d} Appl e Inc. SCH_NUM>] D
<} <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: T —
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P RI ETARY PROPERTY_OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG PR —
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M.B to LI O Power Cabl e Connect or
CRI Tl CAL
J7000
WIB- PUR- NB2
MRT-Sm s 62 s0 PPDCI N _G3H
ol
O_Z_T
ol PP5V_S4RS3 $2 88 a7
o E
O 5
o NO STUFF ORI TI AL
1 7006 CRI TI CAL + C7008 NO STUFF
518S0508 S0 C7007 | —=1UF C7005 *
-1 10% 1UF , 3V 0. 1UF
2 Sen o3

6 10%

X5R- CERM sV,

0201 X5R
603

PPDCI N G3H | SOL

64 62 50 42

CRI TI CAL
Q7010

Sl 5419DU
PONERPAK

DCI N | SO GATE

I nput inpedance of 68K neets
‘R7012 sparkitecture requirements
68K for detection of B121 (16.5V)
e
M
, 201

'R7010
100K

5%
1/ 20w

64 62 56 50 42 41 27

6.8V Zener

PPBUS G3H

CRI Tl CAL

x Dr012

1

SDZT15R6. 8
0201

CRI Tl CAL

D7005
BAT30CWFI LM
SoT- 323

R7006
‘AR 2 PPBUS G3H R

M N_LINE_W DTH=0. 4 nm|

M N_LINE_W DTH=0. 4 nm
M )
VOLTAGE=18. 5V

3. 425V "G3Hot "

Suppl y

Supply needs to guarantee 3.31V delivered to SMC VRef generator

PPVI N G3H P3V42G3H

N_NECK_W DTH=0. 2 nm

5% M N_NECK_W DTH=0. 2 nm|
1/8W  VOLTAGE=8. 6V
v ,
R7005 80s
1!
O\ 2 __PP18V5 DOIN 1SOL R 2
N LT NE W DTHED. 4 M
5% M N_RECK-W BTHEO, 3 M
VB VOLTAGESTS. SV
i
805
CRI Tl CAL CRI TI CAL
|
C7091 * 1 C7090 1 &Ju3-
1UF —— —— 1UF ——5. 6UF
10% =T — 10% T 20%
Sk 2 2 ik 2 25V,
By TanT
402 402 CASE- B2- SM

P3V42G3H_BOOST
i DT=T]

M N_LINE_W DTH=0. 5 nm
M N_NECK_W DTH=0. 2 nm

C7094 *
0.22F = CRITICAL
a8 L7095

10UH- 20% 0. 85A- 0. 460HM

YL

© ™
VIN BOCST
U7090
LT3470AED
DFN
P3V42G3H_SHDN L SHDN*
157080 7 CRITICALBIAS
506 NCx——NC
1/ 20w FBj
n o
NO STUFF NO STURF
'‘R7081 C7080 *
49. 9K 1000PF ——
oy pum—
/5ow 2,
MF CERM
5 Sa02

P3V42G3H FB

M N_LINE_WDTH=0. 2 nm
M N_NECK_W DTH=0. 2 mm

2520
<Ra>|
R7095*
C7095 348K
1%
waw S o
208 CAL
2 C7099 *
10UF
20
<Rb> xsR ChRM 2
R70961 Ba0z 1
200K
1%
11200
It

201,

Vout =1

.25V * (1 + Ra / Rb)_l_

PP3V42 G3H 17 30 35 36 37 38 40 46 50
8637 8 &8 &

Vout = 3. 425V
300mA Max Qut put
(Switcher limt)
CRI TI CAL
1 C7098
10UF

SYNC_MASTER=J43_M.B
o

DC-In & G3H Supply

SYNC_DATE=09/ 13/ 201
e ———

d} Appl e I nc.
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4

3

Reverse-Current Protection : )
Need to stuff R7192 if either PP5V5_DCI N: YES or PP5V5_VDDP are used!
PP5V5_DCl N: YES
5.5v "G3Hot" Supply
NO STUFF R7190
Rr9z  mewemrozm For Erp Lot6 spec S
- 1 2
s0 __PPOmRoaND R 1/\/{/\/2 g 0og o I AN o paNso
Inrush Limter e epiodis s o e
o e s NO STUFH PP5V5_VDDP
TUFF, . .
55" crase R7191
NONONONC 4
—— P VI N BOOST o 2nr — - X ’\/</\/2 s oo 20
FROM ADAPTER 470K o« el <|w 2 U7:36"" - -l e o
-~ 0603 LT3470A w0z 10UH- 20% 0. B5A- 0, 460HM e
64 62 49 _PPDCIN G3H " - L4 o PPDCI N _G3H | NRUSH o o
, 0 CRITI CAL U e woTeo. 6 b SHON* . Psvi sw 1
Cc7185 ! vy - Bl AS| - rleyeptiodiys 2520
fi Q7180 (o n R7180" cr184 ! oA
o | RF9395TRPBF ook 470 ~{NC
a, DI RECTFET- MC oK 1o FBl: r NO STUFF
20w 2
a0z o o i T 1 cr195 Vout = 5.50V
> o ) 0603 GND W Jl 200Ma MAX QUTPUT
& CHGR AGATE DI V. © © - - — (Switcher Iimt)
CHGR _SGATE DI V. = 2 :::
R7186 Lre W DTHRD. 2 |
v R7181 psvi_re
150 62K 4 <
1120w 5% = NO STUFF
CRITI CAL o o R7196
64 62 49 42 _PPDCIN G3H | SQL Lo 200¢
D7105 e oo (CHGR_AGATE) oo %
BAT30CWFI LM M N_NEGK_W DTHEO, 2 T "
PPSVS_DCI I NO. (CHGR_SGATE) Vout = 1.25V * (1 + Ra / Rb) o,
: {>|_\ R7105 hple
2
] 50 PPCHGR DCIN D R 1 On 2 (CHGR DO N) R7121 =
e % et AAA
2 [—— :,/Flg\év o WAL Wm0, 2 5 CRI TI CAL
e AN W0 2 2 73 CHGR CSI R P 4 R7120
ACIN pin threshold is 3.2V, + - 50mV * C7120 e ML TR0, 2 0. 020
—L 5 0a7UF 01 MANEG W DTHR0. 2 T 0.5%
DI VI DER SETS ACI N THRESHOLD AT 13. 55V T 0% s s mn mu:
30mA max | oad ? xR e R7122 Cat 0612
o040z 10 3 |1
PP5VL_CHGR VDD R7101 - . PPDCI N G3H CHGR
T E——— 4.7 s AL e 6
MO WOTD. 3 AN\~ 0_PPSV1_CHGR VDDP v20w N EG W OTD. 15 CRI TI CAL CRI TI CAL BYPASS=Q7130: 1. 5mm
vt WAL e oo 2 w veTaaenss b
s o w2 m Cc7130 * c7131 |, * C7135 t C7136 * C7137
ol vauTaces. v 33UF- 0. 06CHVI 33UF-0.06CHV— — T 1UF et 0. 001LF
59 49 46 40 38 37 36 35 30 17 _PP3VA2 G3H cr101 ! 1 c7121 20w T 20w 1o il o
69 64 02 61 10F —— 0.1F vt vt P ome P ome o e
R7110 Tov 2w orse o orse o
130K NO STUFF :Z: 2 2 :Z:
1% R7102"
o 100K 3 8
, 201 B =
v VDD VDDP
R7100 e 12 IVHST  cRiTicaL DCl 2 0 CHGR DCI N
o Max Current = 8A
64 a6 38 37 [T SMC_RESET L AANA CHGR RST L 134SMB_RST_N Tel 26 sente IAI
5 11 SGA e
Sad® 3 3 [ID—Ses s e @ sa S U7100 agatel s crom acate EERK
' 48 40 37 (P SNBUS SVC5 G3 SOA 10 |SDA TGN TO SYSTEM
ozo1 73 64 > CS| P| 28 73 CHGR CSI_P. CRI TI CAL f = 400 kHz
5o [Ty CHER VERQ 4 _IVFRQ n
Float CELL for 1S L o lceLt « csl 27 73 CHGR CSI N Q7130
Y CRI CAl CRI CAl
s © , F——— | NTMFD4902NF 150 e
CHGR ACIN 3 laCiN 0 2 4 % | oen F7140
- JGATE| 24 CHGR_UGATE M o 1 4 4. 7TUH 17A BAMP- 24V
X CHGR | COWP. 5 || cowp PHASE| 23 CHGR PHASE " — 10 2 : z PPBUS G3H 27 41 42 49 56 62 64
R7113 WAoo 2 MW oo 2 v 7 v — B NCLOATART St
M ALLIE_WDTHR, 2 M ARECK_ W DTHR0, 2 LGATE] 21 CHGR LGATE S TG NDE=TRE. MNLINE_WOTHR0, 6 mm 1206
1052 S S CHGR VNEG 8 IVNEG GX e voTaGE=t. 6V
e ‘R7115 13 GIGRCSO P S 18_ICsoP BGATE] 16 CHGR BGATE o o
201 8
2 255K §2_CHCR CSO N 17_|CSON 20wy Al 9 CHGR AVDN oD —1
19
15 "HGR_BVON
o 2 . o I s ot coen e .
'R7111 , 201 * C7150 ] ® A 14 SMC_BC ACOK D o7 2 61 65 A ST WoTeD. 6
26. 4K 0. 47UF 35 ] arcocwon 5 . | S @ sm
1% o £ g c7140 *|, C7145
izow 2 e 6200, 02300 1000PF
ol Py 10%
, 201 & o —I'2 100
TANT- POLY TANT- POLY T Y XTR- 1
CASE- B25 CASE- B2S CASE- B2S 0201
* C7102 =
_ :}i{ CRI Tl CAL
? en XWr100 R7150 Q7155
402 M o.01 SI 71370P
I (on 137
:’.v TQ' FROM BATTERY
AN PPVBAT G3H CHGR R n PPVBAT G3H COMN a8 64
4 rereptiiod iy 1 a [ oo
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AN 90w FL0S%0 19 MoDE VTSNS %2 PLACE NG ReLT6%0. 2: 1. 5m = 300 khz
Xt cEran i P1v0SSO TR P 18 |TRIP P1v0550 DRV r 1LS6 | iiow | cre2s :
10402, , 201 y—— WL e W OTH 0. T V- UF g
[r— M N NEGK W OTHO. 2 , 603 2000PF —— P
BoRE 3 74 a2 151 1v0s S0 P i
VTT THRM P1V05S0_LL SNUB Tt — 2V,
PGND GND_ GND PAD B TETRE NOSTUFF o402 R oL
! 1 SNS 1V05 SO N
597%]‘{2 + C7616 E < o P1V05S0_PGOCD oD g g g C7632 . o|* creas s s 2
: . 01UF . 001UF =
. Qo 1V '‘R7610 |'R7613 |'R7614 CT 0. 0018, e XW6100]
2 3% ceru 1K 47. 5K 17. 4K I X7k oo 2 2 SM
220N e 0402, 1750w 1750w 1750w 0402 e )
2201 2208 2P _ N C7650 * =
22UF ——
XW7 600 0228 ——
M 0V L
cERM
A a0z
P1V05S0_AGND A
PLACE | 5. 23 Tnm

MN_LINE WDTH=0. 6
M N_NEGC W DTH0. 2
VOLTAGE=0V

P1V05S0_VDDQENS L 1o P1V05S0_VDDQENS_R
MN_LINE WODTHEO. 2 5% MN_LINE WODTHEO. 2 1
M NNEGC_W DTH-0. 17 mm yzow M NNEGK_W DTH-0, 17 mm

201

I SYNC

MASTER=J41 M.B

SYNC DATE:OE/ 21/2013

1. 05V SO Power

Suppl y
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5

PPBUS SO LCDBKLT FET

NOSFET FDCB38APZ
CHANNEL P-TYPE
CRI Tl CAL RDS(ON) 43 nChm @. 5V
“C7797 AND C7799 SHOULD BE PLACED | N T- BONE FOR ACOUSTI CS
Qr706 Lowi NG 0.65 A (EDP)
FDC638APZ SBVS00O1 *PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.
ssore. HE PPVI N SOSW LCDBKLT FET “LCD_BKLT_PWH SHOULD BE AWAY FROM BOCST CI RCUIT
a
F7700 ©
3AMP- 32V- 467 " ::RE 'i’: SE:ff :E: STCR BETVEEN PLACE_NEAR-L7701. 2: 3rm
64 52 50 40 42 41 27 _PPBUS GBH 3 2 PPVI N_SOSW LCDBKLTFET ki S oS SWHoREI T CRITI CAL CRITI CAL
M N-RECK-W BTH=0. 55 mn J_ }_ AND PPBUS_SW.BIKL L7701 PPHV_SOSW L CDBKLT 60 62 64
603- HF VOLTAGE=12. 6V hal ON THE SENSCR PAGE 15UH 2. 8A 3:7‘723-
- 1 e
PLACE St peeoTTan 'R7788 CZ 71%& —+ s6 a1 _PPVI N SOSW LCDBKLT LYY YLz L CDBKLT BOOST A N«
oK 10% —T— o prp———— P MEOS3T- SM M N-REGK W BT, 150" M T ORI TI CAL ORI TI CAL
o xTR-CERM 2 Ccr712 * 1 C7713 SO node=TRUE RB160M 60G 1 C7796 1 C7797 1 C7799
2201 10UF 0. 1UF Ol OT=TRUE —L— 220PF —— 10UF —— 10UF
10% 10% — 1w — 10% 10%
LCDBKLT EN DIV L v, 2 2 2 O 2 50V 2 50V
805 202 0402 13%0-1 13501
B PLACE_NEAR-L7701. 1: 3mm PLACE_NEAR-L7701. 1: 3rm
R7789
PLACE_NEAR=U7701. AS: 3mm PLACE_NEAR=D7701. 2: 5rm
147K L PUACE_NEAR-D7701. 2: 3m
1% = =
1/ 20w
, %01 61 59 55 56 52 51 45 32 37 15 _PPSV_SO
a8
LCDBKLT EN L XWr'720
sm
PPVOUT_SW LCDBKLT FB I W
707 =
SIA AN exeAss=uT704. £ S exeass=ur701.Ei: amm o ——— S, -
sorses | 1 &7710 1 L 7714 M N_NEGCW DTHE0. 1 M
VER 3 1UF —— 0. 01UF
[ 10% —— 169
5V 0V
A X5R 2 2 XsR- CERM
s[G” St 74 65 64 62 0082 0201 ;
%39 78 18 17 33 13 13 11 5. PP3V3 SO p 10.2 ohmresistors for current
1 EDP_BKLT_EN LCDBKLT_Di SABLE .
™ oA ron. o8 measur enent on LED strings.
ASS= mm
DMNS! 0:1/977 |26 C7711 1 PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
- 0. 1UF ——
SOTS63 | g s T 10350198 3 RES, TH N FLIM 1/ 16W 10. 2 GM 0. 1, 0402, SM R7717, R7718, R7719 BKLT: ENG
2
VER 3 | ] ST 8 . g .
(G\D BKL SGND) M e 10350198 3 FES, THIN FLIM 1/ 16W 10, 2 GM 0. 1, 0402, S R7720, R7721, R1722 BKLT: ENG
o
2[G7 s
N u7701
10 [TRy—BKLT PLT RST L 25-BUV-M O BKLT: PROD
= BKL_VSYNC R o2 B1
RZZ;H VSYNC zx? = R7717 [9) LAANZ LED RETURN 1 @ o 6
BKL FLTR @ | FILTER = M N-RECKW BTH=0" 30" N LE W oriHo S -
5% 8 PLACE_NEAR=U7701. E5: 10mm M N_NECK_W DTH=0. 20 nm
R7353 1/ 20w BKL | SET B lISET 19 FB| A5 BKLT: PROD
SMBUS PCH CLK 1 201 a R7718 o 1 2 LED RETURN 2
69 40 19 16 14 (TR0 BKL FSET 8 |pser & LT e WOTHE0. & NN 7560 Ve 1F 72 0D <o o
R7T757 W MRS 2 MR WERES 5
E BKL SCL o3 - m m
SMBUS_PCH_DATA N o201 BKL SDA o4 “ our1l = BKL | SENL BKLT: PRCD
69 40 19 16 14 - ouT2| 5 BKL | SEN2 R7719 0 IAAAZ LED RETURN 3 oo o 6
: 5% % -
Addr: 0x58( W)/ 0x59(Rd) 1/ 20w BKL PWM 2 | pwm oUT3| S BKL | SEN3 [ N oS, 20" N LN W DT e
o, N N BKL EN % | en Al 55 BKL | SENA PLACE_NEAR=U7701. CS: 10mm M N_NEGK W DTH=0. 20 mm
b BKLT: PROD
PPVI N_SOSW LCDBKLT E2 BKL | SEI
56 a1 SOSW LCDBI R7731 BKL FAWLT = | AT auts SENS | R7720 UV YN LED RETURN 4 o0 64
200K 'R7715 TP7701 55 R T car VTGS BKL I SENG M N LTNE W TR0, 5 _mm 5% T iow  MF-LF 402 D
v 20w 100K PLACE_SI DE=BOTTOM >z N TS &, o M N-RECKW BTH=0: 30 Mn
R7704 201 1/ 20w o 4 0B BKLT: PROD
[alys) R7721 o]
33 %01 1 2 LED RETURN 5
15 [y EDP BKLT PV i 2 2 g g 66 M N LT NE W DTFE0. 5 NN e Wt 3 oD < o
5% Fpweo. 62kHz PUACE NEAF-UT 701 £5: 10n M N-RECKW BTH=0: 30"
1/ 20W | _LED=17. 1mA see spec for others B I 22 - " - "
o = - BKLT: PROD
1 1 1 R7722 (] LED RETURN 6
R7755 R7714 R7716 FTE WETE-0 & AN T Tlew eir T oD =0 o
10K 21. 5K 90. 9K M N_NECK W DTH=0. 30 M N_LI NE_W DTH=0.5_mm
. ) w PLACE_NEAR-UT701. E1: 10mm M N_NECK_W DTH=0. 20' m
,561 285, ], XWP 710
sm
G\D_BKL_SG\D L 2
OB B SO0 6
NN OTH0. 2
| _LED=369/ Ri set VoL Thaesow 002 MM
(EEPROM shoul d set EN_I _RES=1) PLACEMENT_NOTE=Keep away from noise nodes(E4, Al, A2, Bl, B2 pins)
Keyboard Backlight Driver & Detection
oRITI AL
L7750
o1 50 58 55 52 51 45 52 17 35 _PPSV SO 10U 0. 58A- 0, 350HM Keyboard Backl i ght Connect or
Y Y Y L2 _ keDLED sw
BYPASS=U7750. 1: 2: 2 WM 1008AS. SM M N_LINE_W DTH=0. 3 MM CRI Tl CAL
M N_NECK_W DTH-0. 225 Mv
C7750 B SW TG NEoE=TRUE J7715
N DI DT=T FF14A- 4C- R11DL- B- 3H
383“ N FRT S\
5
w U7750 Nex—=O
= SPN035007G IS
MF
>
B> SMC_SYS KBDLED EN=N 7 Lo
CRI TI CAL 3 _O
o_6: KBDLED FB 5 IFg ouT| 1 61 KBDLED ANCDE J o
MN_LINE_W DTH-0. 25 W M N_LT NE_W DTH=0. 25 W
M N_NECK_W DTH=0. 2 WM s M N_NECK_W DTH=0. 2 WM
VOLTAGE 20V NCx—-{NC VAL TAGES GOV .
'R7700 QD THRM 1 C7755 1 C7756 NCx—(
4.7 Pan PAD —— 0. 220F —L—o0.220F
59 N W i 51850793 -
fiow © ° 2 5 e 2 5 e Ismc MASTER=J43 M.B SYNC DATE=09/ 13/ 201
L 0603-1 0603-1 " -
LCD/ KBD Backl i ght Dri ver
T
d} Appl e I nc. .
S <E4LABEL>
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1. 05V SUS LDO

Cougar Point requires JTAG pul | -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 100mMWin all S-states

CRITI CAL
XDP
u7840
TPs720105
64 62 59 58 46 18 14 11 8 _PP3V3 SUS son
—PPIVOS SUS 16 62
+|BI AS
Vout = 1.05V
s N ouTl:
Max Current = 0.35A
s |EN NG
XDP
wns 1.8V S3 REGULATOR 7840 - ao BB
16 15 13 11 8_PP3V3 S5 & ® 1
25 28 18 17 1F i
aei el e 10%
824 1 CRITICAL = -
1000PF cr820 *
' ]N 15251870 oM T
o201 u7820 L7820 R7829 =
A 0. 002
25205 w
DFN A
AR 0612- SHORT
59 [TR)—PLVBS3 EN 2EN criTical LX|® P1V8S3 SW : 2 PP1V8 S3 REG R 1 2 PpPivs s3 Bo 21 2z D57 6z
S TOANOOE- TRE n— M N_LTNE_W DTH=0. 6MVI
(COT}—BLV8S3 PeOD Ipor VFBLE D OT=TRUE P1VBS3 FB M NNEGCW DTH=O0. 2W —— 4
N i 1 c7823 : cr821 e neo N
AsKi P RSl [° cr825 * Vout = 1.794V
—— 47pPF —— 22uF .
N I Max Current = 1.8A
GND THRM_PAD R7820° . =y A A A3
7 B 113K o201 o req =
<Ra
CRITICAL
ez crszz -
o 220F ——
120w S
s xR CERM1 2
01, 03
<Rb

Vout = 0.8V * (1 + Ra/ Rb)

1.5V SO LDO

CRITI CAL
u7870
Trs72015
s PP1V5_SO
3420 28 18 17 16 15 13 11 o PP3V3 S5 4Bl AS 858 59 62 64
T
Vout = 1.5V
PP1V8 S3 6 1
62 57 23 22 21 20 [T | N auT| o o 02A
X rren = .
50 20 [TR)-PMSLP S3 BUF L 2lEN NA2Z_ s NC w ent
T
c7870 ! crg71 ! G\ND B! 1 cr872
1P —— 1P —— 5| 7 —— 2.20F
w0z w0z a0z SYNC _DATE=10/ 04/ 201

BYPASS=U7870. 4: 1nm
BYPASS=U7870. 6: 1nm

M sc Power Supplies
TR T .
d} Appl e | nc. <SCH_NUM>| D
®
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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 811 17 58
0 0 -
o g 4PPLVS SO LA LAANA——EELE SOWALDL O DA 5 1 7 = 3.3V SUS Switch
120w 120w T amT
M M
NOSTUFF 0201 0201 = R8020
1 0. 002
R8040 &——_PP1V5_SOSW AUDI O 58 61 65 us020 1%
10K BO40 VS SOSW AUDLO ss 2 39 19 17 15 15 19 23 3, PPAVE S5 TPS22024 4
0612- SHORT
g o csp n PuNuEweTEO s m e B En e AR AT A 2 =P AL PP SUS FET R i 2 PP3V3_SUS 8 11 14 18 46 57 59 62 64
201, Zhn oo EDP: 35mA e [JIN - VoUT([er | YOSV com S e Eoe 112ma
= o e e % o D
P3V3SUS EN ]
ss [Ty PLVSSOSW AUDI O EN e |on ug040 D N oD uso20
S C8020
P TPS22924C : 3 Part TPS22924C
8040 * d art oo ar
1. S}éf\? _— Type Load Switch Ei‘é? 2 Type Load Switch
020001 : R(on) 19.6 nGhm Typ 0201-1 R(on) 18.5 nthm Typ
> @1.8V 21.8 nChm Max 4 @2.5V 25.8 nthm Max
£ Current 2A Max = Current 2A Max

1. 05V PCH HSI O Swi tch
3.3V S4 Switch o 3.3V SSD Switch

R8000 ﬁ
ug0oo e “eRBERY PP3V3 S5 3

JERTIPTAN
w2 8% ppavs <5 TPS22024 W e 1
= s ST ey s w o
P AL PP FET_R 1 > PP 25 26 27 20 33 36 38 39 62 64
= SLGEAP1471V  p 2
e MIN - VOUT([e1 | YR o o 4V e Eoe 119m * C8070 = ToRN s PP1V05 SO
- ANOREmmaEn % X - 0, 1UF - L
s EN el VDD , B3V 55 15 PCH HSI O PWR EN 9o lov  CRITICAL s|s PP1V05 SOSW PCH HSI O 8 11 58 02
50 28 10 [T PWR CERM X5R ™
@D us000 us070 0201 s 7 EDP: 1.84A
8000 * g Part TPS22924C SLGAP1453V = &b us00o5
1.0UF —— — P3V3SOSW SSD FET RAMP 7 lcap T D2 g “ C
Siom 2 Type Load Switc CRI Tl CAL Part SLGBAP1417V
°F b0 15 sls PP3V3 SOSW SSD FET R -
0201-1 R(on) 18.5 mohm Typ C8071 [ 5 VOLTAGE=3, 3V P 5A = Type Load Switch
N_LINE W DTH=
d @2.5Vv 25.8 nChm Max 470055“ G\D M N:NECK:VWV Urr:g igm Sense R on sensor page yP
R 9.8 nthm T
- Current 2A Max 1 uso70 HSI O has turn-on requirenent of @(ZC) vgs 8D rrchz NZ:
<0.1V/uS ranp rate and
= P LG5AP1453V
= ar t SLes 53 <65uS from EN to 95% (1.05V) Current 6A Max
59 58 Type Load Switch
3.3V S3 Switch o R oo o
R8011 @25C 8.5 mGhm Max
0. 002
1% Current 5. 3A Max
74 g4 us010 0612" SHoRT
%134 i Prava s TPS22924 PP3V3 S3 FET R 1 > PP3V3 S3 15 18 19 33 36 40 41 62 64 |
R o VRS e som 4V Eeop: 1.02a NCSTUFF
o2 )VI N VCUT( o1 M N_NECK_W DTH=0. 20MM NC NG @060 CRI TI CAL
CRI Tl CAL

| REHVB3ODPER
P3V3S3 EN 2 |on
> oD uso10
9 PP1V05_SOSW PCH HSI O 8 11 58 62
s} Part TPS22924C 55 51 42 38 17 16 15 11 8 6 _PP1VO5 SO [a] _

61%3%s5 8o w EDP: 1.84A
29 Type Load Switch i J' il UFF
— 1
T o1 59 58 56 52 51 45 22 17 15 PP5V SO . . o R8060
R(on) 18.5 mohm Typ e NOSTUFF oo
b @2.5v 25.8 mChm Max R8063" M e N
= Current 2A Max 1055 N NEL s HSIOFET DRV L
11200 NOSTUFF
205 R8061* B
2 e 330
HSI OFET EN L 2 3 1 11200
S Ve
3.3V SO Switch wener | R S
DM\SEOGYK; 7 L : 1
Sense R on sensor page > = NOSTUFF NOSTUFF
60 59 52 Us030 pag VER 3 RE062" C8060 *
%% 5 ppava S5 TPS22924 - For 330 0. 01UF ——
Pl csp v o 10%
Ly 2 n X 2[G7 skt s o 120w sor cERv 2
B2 )VI N VOJT( BL . . -~ S 20 ) 0201
. 58 15
S - CNCRI TI CAL uso30 = B P%_ mef:NEL vl OFET " L
59 55 T
e ) Par t TPS22924C (HSI CEET_EN L)
3 Type Load Switch _—
R(on) 18.5 nChm Typ . h
R @2.5Vv 25. 8 nGhm Max 5V SO SW t C
r Current 2A Max
= 64 62 55 54 40 47 35 32 __PP5V_SARS3
3.3V Sensor Switch + C8080
. - 0. 1UF
5s) 100%
2 ok cerm o T
gg RB050 UB080 aur
# ngz%%% s SLGBEAP1443V L 0. 002
PP3V3 S5 PP3V3 SASW SNS FET R 1 2_PP3V3 S4SW SNS - 1% A
ik 2 csp AL VOLTAGE=3, 3V /\/5\//\/ EOP: 50mA aemam e PSVSO FET RAMP 7 |cap TN EEP- w ISYNC MASTER=J41 _M.B SYNC_DATE=02/ 06/ 2013
34 34 M N_LINE_W DTH=0. Snm % g 0612 EHRT —
] e |VIN voul( [ M N_NEGK_W DTH=0. 2nm %;%:E‘é” c8081 I P5VS0_EN 2oy RTCAL | o FP5Y SO FET R LA A ZPPSY SO 16 17 92 45 51 52 56 50 50 61 Power FETs
CRI Tl CAL 4700PF G\D é?jg@;& Drre. somv 3>L J(‘ EDP:  300mA? ———
SMC_SENSOR PWR_EN [ 10% NC "
2 50 27 (LT SMC_SENS N o UB050 8 l UB080 d} Appl e I nc CH_NUM>
201 .
3 Par t TPS22924C 1 Par t SLG5AP1438V ®
Type Load Switch = Type Load Switch NOTI CE OF PROPRI ETARY PROPERTY:
? THE | NFORMATI ON _CONTAI NED HEREI N | S THE
R(on) 18.5 nChm Typ R(on) 15 nChm Typ PROPRI ETARY PROPERTY_OF APPLE | NC.
Y THE POSESSOR AGREES TO THE FOLLOW NG
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2

S5 Enabl es S3 Enabl es

59 37 36 20 18 13 [T PM SLP S4 L

54 20 3 SMC PM @ EN R8140 “BRBURE RN S S5 St andby Enabl es ‘RE8111 ‘RB116 ‘R8112
1
54 38 37 SMC PM & EN 20 259 59 S5 PWR EN — S5 PWR EN s Y NOSTUFF ggK 2% 0
59 MAKE_BASE=TRUE 59 MAKE_BASE=TRUE _ % l 7 0 1 :nfzgow 1/ 20W
1/’5ch NOSTUFF 0. 1UF , 201 , 0201
201 1 C8142 55V AP -
0. 47UF CER XGR
I e NOSTURE o
2 BYPASS=UB170. 6: 2. 3mm
oot R Us170 s 57
L PLace near-ursor. 21: 7m s PM SLP S5 L TaLvC1Gs2 59 53
m 4 S4 PWR EN — S4 PVWR EN [OOT 10 28 58 59
NAKE_BASE=TRUE
SMC_S4 WAKESRC EN ~ NO STUFF
Rl L) SN S4 PWR EN
55 POV\Br GOOd — = = [Op s 2858 : C8111 1 C8116
——o. —/o. ——0.470F
§ 38 30 17 _PP3Vv42 G3H —— QIO =0, 47TUF  ——0 47U
38 3 3 Tov 6.3V 6.3V
PLACE_NEAR=U7501. 20: 7nm R8115 oo T R T R
1
R8 1104& A0, USB_PVR STBY USB_PWR S3 s 1 st s
5% /20w ‘R8114 ‘R8117
1/ 20W S5_PWRGD- - >SMC 100 100 =
201, SMC- - >PM_DSW_PVRGD - s 0201 20w 20w Mobi e System Power State Table
B_PVWR STBY VE VE
59 54 37 S5 _PWRGD — PWRGD [OOTy 27 54 50 - , 201 , 201
= WAKE_BASE-TRUE R8177 2 o 2 o [— [— [— s o [
59 58 28 18 _S4 PWR EN A QA — USB PWR EN [oOD) 35 59 61 65 o (o) x 1 1 1 1 1 1
SSD Enabl e g ; : : : : g
[ — T T T o o o o
64 59 58 30 15 @Mm_ EN — SSD PR EN {OOTy 15 20 58 59 64 [ o 1 1 o o > >
VAKE_BASESTRUE 'R8175 s s 0 . . 5 5 5 5 s
59 37 36 29 18 13 0 s o JR—— 5 T o b b o o
5% RB521ES- 30 20w = [ — Tooule o o o 5 5 5 o
1/ 20w K M
Ve NO_STUFF , 0201 [ . 3 o o o o 3
0201 R8176 sk s 4 15
241
P5VSARS3 EN D y
5V needs to be held up o &-PSVSARS3 EN 54
so 1.05V can fall after 1.5V %F NO STUFF
P 1 C8175
—— 2. 2uF
0%, 3420 28 18 17 16 15 13 11 8 _PP3V3 S5
A BULBERYL
a2 q
[ BYPASS-=UB180. 6: 3m
+ t C8180
0. 1UF
100
6.3V
k8178 2 G o SO Enabl es
. . 100 s 4VHC1G08
SO Rail PGOOD (BJT Version) 5710 17 13 Egy—PM SLP S3 L IAAN 22 PMSLP S3 R L : Ve =
50 450 578 PM SLP S3 BUF L — PMSLP S3 BUF L fom 20 57 59
wbw ,| us18o P ppp—— [ = rpvmsip s3 BUF L 28 57 50
By s sisasese 0 poavs oo prt A s “D8185 'R8185 'R8186 'R8187 = o
7o BRGNS 4 R8180 D8 A oK 0
330K RB521ES- 30 oow ) Toow
K mrcromaon 10 om
o 2 0201 2 201 2 0201
2 201 NO_STUFE PLACE_NEAR-7600. 16 6rm. PLACE_NEAR-US08O0.
RE1s8 7 PSVSO EN P5VSO_EN
2 59 5o —
S WMON SV DIV ALL SYS PYRGD 1517 37 5 1.5V Codec Enabl e P1V05 EN D 820 PSVSO EN = o 5 %
‘R8152 ' =C s% RES21ES- 30 s0 5| P3V3SO_EN — P3V3S0 EN oo = =0
oK C8159 PLACE_NEAR=UB040, 2: C7rm 1/ 20w | feeE NAKE_ BASE=TRUE
© < .
ORI TI CAL R%‘[—)ﬁ5 e
a @3B150 o5 51 13 [T)—ge—AUD PVR EN LAAN2—PLVSSOSWAUDI O EN oo = 59 55 F&g;ﬁgﬂg& — P1V05S0_EN oo 55 %0
@| | ASMCC0179 08146 1%6w NO STUFF NO STUFF
l DFN2015HA- 8 0301 201 1 C8185 1 8186 1 8187
—— 0. 220F —L—o0.10F —— 0. 68UF
K A P1V5CODEC EN D ?83“ U T % — 160
® 37650854 2 Coru 2 ceru 2 Cerm
RE521ES- 30 405 402 402
PLACE NEAR-UB040. 2: T 0.1 [ — e s - e -
= &
o7 202
PLACE_NEAR=UB040, C2: 7mm
33V Dvider: 107V 3. 3V SUS Det ect
1
R8159 o420 29 18 17 18 15 13 13 3, PP3V3 S5
7. 15K ® pugBERe L
1% <
20w (f 131 12 BYPASS=U8130. 6: 2. 3mm PP3V3 SUS i
2200 WoShul BiaL 12 @ 5L 34 10 40 57 50 50 o2 e CHGR VFRQ Generati on
R8155 8130 Sense [ nput, 'R8133
= 1K threhol d is
64 62 59 58 57 5 _PPLV5 SO 1 2 VMON Q4 BASE 50 5720 _PM SLP S3 BUF L 50 49 46 40 38 37 36 35 30 17 _PP3V42 G3H
5% Vbe 0.7V nmax @ 2mA CRI Tl CAL - 85 64 62 61 59
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—— PPSV SO 16 17 32 45 51 52 56 58 59 61 — 39 40 65 — 59 62 64
— 88 4 45 5659 81 62 G4 65 74
— —  PP3vs S0 8°19°18%18%18%19"18%28"30 36 38 — PPIVOS SO 6.8 11 15 16 17 38 42 51 55 58
——_ PP5V SO 16 17 32 45 51 52 56 58 59 61 — 39 40 41 22 23 a4 — 59 62 64 GND
— 63 64 PP3V3 SO §2,94,85,24 PP1VO
— 871113713 15 17 18 26 30 36 38 — 5 SO 6.8 11 15 16 17 38 42 51 55 58 VOLTAGE=0V
—  PPsV S0 18 17 32 45 51 52 56 58 59 61 — 39740 41 42 43744745 56 59 61 — 5962 64 M N_NECK_W DTH=0. 075MM
— —— _PP1V05 SO 11 15 16 17 38 42 51 N_LI NE_W DTH=(
) — v so 1617 37 45 51 52 56 58 _PP3V3 SASW SNS — PR3V SASW SNS 41 42 43 58 62 = 8o%edles” 10 17 98 42 51 95 58 M NLLTNE W DTH=O. 6
— 59 61 62 64 — M N_LI NE_W DTH=0. 50MA —— PP1V05 SO 6.8 11 15 16 17 38 42 51 55 58 =
p—— PP5V SO 16 17 32 45 51 52 56 58 59 61 M N_NEGK_W DTH=0. 20M4 — 59 62 €4
= 84 — _ PP1V05_SO 6.8 11 15 16 17 38 42 51 55 58
A p— PPSV SO 18 17 32 45 51 52 56 58 59 61 p——— FPP3V3 SISWSNS 41 42 43 58 62 — 5962 64
), — PPSV S0 18 17 32 45 51 52 56 58 59 61 ) — PPava saswsns a1 42 43 58 62 ISYNC MASTER=W LL_J43
— PP5V SO 15 47 32 45 51 52 56 58 59 61 —— PP3V3 SASWSNS a1 42 43 58 62
—  ePsv S0 16 17 32 45 51 52 56 58 59 61 ) —  Pesvs saswens 4142 43 58 62 Power Al i ases
r——— 62 84 — 62 58 11 8 __PP1VO5_SOSW PCH HSI O — PP1V05_SOSW PCH_HSI O 8 11 58 62
—  PPsV SO 18 17 92 45 51 52 55 58 59 61 ), — PPava saswsns 41 42 43 58 62 — BT
p— 1. 84A L
—— PP3V3 SASWSNS 41 42 43 58 62 VOLTAGE=1. 05V Appl e Inc <SO‘|
—— _ PP3vs saswsns 41 42 43 58 62 vos ’ v )
b — ——  PP1VO5 SOSWPCH HSI O 8 11 58 62 <)
p—— DR oW s a1 4z 43 56 62 —  PPIVOS SOSWPCH HSIO
511 56 62 RT’
— PP3V3 SASWSNS 41 42 43 58 62 — NOTI CE OF PROPRI ETARY PROPERTY:
—  PP3V3 s4SwsNs 41 42 43 58 62 THELINECRISTL ON OONTALNED LEREI N | S THE
— ROPRI ETARY 1 NC.
—  PP3V3 s4SwsNs 41 42 43 58 62 THE POSESSCR AGREES TO THE FOLLOW NG
—  PP3V3 s4SwsNs | TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE
a1 42 43 58 62 NOI RODUCE P
PP3V3 S4SW SNS [ TO REPI R Y I T
a1 42 43 58 62 111 NOT TO REVEAL OR PUBLISH | T I N WHOLE OR PART
—— PP3V3_SASW SNS a1 42 43 58 62 IV ALL RI GHTS RESERVED
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70 63 24

70 63 24

70 63 24 21

70 63 24

70 63 24

70 63 24 23

20

21

22

23

LPDDR3 Command/ Addr ess

MAKE_BASE
=MEM A A<5> IRUE MEM A CAA<O>
=MEM A_A<9> IRUE MEM A_CAA<1>
=MEM A A<6> IRUE MEM A CAA<2>
=MEM A A<8> IRUE MEM A CAA<3>
=MEM A A<7> IRUE MEM A CAA<4>
=MEM A BA<2> IRUE MEM A CAA<5>
MEM A CAA<6> IRUE MEM A CAA<6>
=MEM A A<11> IRUE MEM A CAA<7>
=MEM A A<15> IRUE MEM A CAA<8>
=MEM A A<14> IRUE MEM A CAA<9>
=MEM A _A<13> IRUE MEM A_CAB<0>
=MEM A CAS L IRUE MEM A CAB<1>
=MEM A VEE L IRE MEM A CAB<2>
=MEM A RAS L IRE MEM A_CAB<3>
=MEM A BA<O> IRUE MEM A CAB<4>
=MEM A A<2> IRUE MEM A CAB<5>
MEM A CAB<6> IRE MEM A CAB<6>
=MEM A A<10> IRUE MEM A CAB<7>
=MEM A A<1> IRUE MEM A CAB<8>
=MEM A A<0> IRUE MEM A CAB<9>

MEM A ODT<0>

IRUE

MEM A ODT<0>

TP_LPDDR3_RSVD1L

IRUE

TP_LPDDR3_RSVD1L

TP_LPDDR3 RSVD2

IRUE

TP_LPDDR3 RSVD2

=MEM B A<5> IRUE MEM B CAA<QO>
=MEM B A<9> IRUE MEM B CAA<1>
=MEM B A<6> IRUE MEM B CAA<2>
=MEM B A<8> IRUE MEM B CAA<3>
=MEM B A<7> IRUE MEM B CAA<4>
=MEM B BA<2> IRUE MEM B CAA<5>
MEM B CAA<6> IRUE MEM B CAA<6>
=MEM B A<11> IRUE MEM B CAA<7>
=MEM B A<15> IRUE MEM B CAA<8>
=MEM B A<14> IRUE MEM B CAA<9>
=MEM B A<13> IRUE MEM B CAB<0>
=MEM B CAS L IRE MEM B_CAB<1>
=MEM B VEE L IRE MEM B CAB<2>
=MEM B RAS L IRE MEM B CAB<3>
=MEM B BA<0> IRUE MEM B CAB<4>
=MEM B A<2> IRUE MEM B CAB<5>
MEM B CAB<6> IRE MEM B CAB<6>
=MEM B A<10> IRUE MEM B CAB<7>
=MEM B A<1> IRUE MEM B CAB<8>
=MEM B_A<0> IRUE MEM B_CAB<9>

MEM B _QODT<0>

IRUE

MEM B _ODT<0>

TP_LPDDR3 RSVD3

IRUE

TP_LPDDR3 RSVD3

TP_LPDDR3_RSVD4

IRUE

TP_LPDDR3_RSVD4

20 24 70

20 24 70

20 24 70

20 24 70

20 24 70

20 24 70

7 20 24 63 70

20 24 70

20 24 70

20 24 70

21 24 70

21 24 70

21 24 70

21 24 70

21 24 70

21 24 70

7 21 24 63 70

21 24 70

21 24 70

21 24 70

7 20 21 24 63 70

22 24 70

22 24 70

22 24 70

22 24 70

22 24 70

22 24 70

7 22 24 63 70

22 24 70

22 24 70

22 24 70

23 24 70

23 24 70

23 24 70

23 24 70

23 24 70

23 24 70

7 23 24 63 70

23 24 70

23 24 70

23 24 70

7 22 23 24 63 70

70 63 21 7

70 63 21 7

70 63 21 7

21

21

Menory Bit/Byte Swi zzle

MAKE_BASE
=MEM A DQ<O> TRUE MEM A DO<9>
=MEM A_DQ<1> TRUE MEM A _DQ<12>
=MEM A DQ<2> TRUE MEM A DQ<10>
=MEM A DQ<3> TRUE MEM A DQ<11>
=MEM A DQ<4> TRUE MEM A DQ<8>
=MEM A DQ<5> TRUE MEM A DQ<13>
=MEM A DQ<6> TRUE MEM A DQ<14>
=MEM A DQ<7> TRUE MEM A DQ<15>
=MEM A DQ<8> TRUE MEM A DO<O0>
=MEM A DQ<9> TRUE MEM A DO<1>
=MEM A DQ<10> TRUE MEM A DQ<2>
=MEM A DQ<11> TRUE NMEM A DO<7>
=MEM A_DQ<12> TRUE MEM A_DQ<4>
=MEM A DQ<13> TRUE MEM A DO<5>
=MEM A DQ<14> TRUE MEM A DQO<3>
=MEM A DQ<15> TRUE MEM A DQ<6>
=MEM A DQ<16> TRUE MEM A DQ<29>
=MEM A DQ<17> TRUE MEM A DQ<28>
=MEM A DQ<18> TRUE MEM A DQ<27>
=MEM A DQ<19> TRUE MEM A DQ<31>
=MEM A DQ<20> TRUE MEM A DQ<24>
=MEM A DQ<21> TRUE MEM A DQ<25>
=MEM A DQ<22> TRUE MEM A DQ<26>
=MEM A_DQ<23> TRUE MEM A_DQ<30>
=MEM A DQ<24> TRUE MEM A DQ<18>
=MEM A DQ<25> TRUE MEM A DQ<21>
=MEM A DQ<26> TRUE MEM A DQ<16>
=MEM A DQ<27> TRUE MEM A DQ<23>
=MEM A DQ<28> TRUE MEM A DQ<20>
=MEM A DQ<29> TRUE MEM A DQ<19>
=MEM A DQ<30> TRUE MEM A DQ<22>
=MEM A DQ<31> TRUE MEM A DQ<17>
=MEM A DQ<32> TRUE MEM A DQ<41>
=MEM A DQ<33> TRUE MEM A DQ<44>
=MEM A_DQ<34> TRUE MEM A_DQ<46>
=MEM A DQ<35> TRUE MEM A DQ<47>
=MEM A DQ<36> TRUE MEM A DQ<40>
=MEM A DQ<37> TRUE MEM A DQ<45>
=MEM A DQ<38> TRUE MEM A DQ<42>
=MEM A DQ<39> TRUE MEM A DQ<43>
=MEM A DQ<40> TRUE MEM A DQ<36>
=MEM A DQ<41> TRUE MEM A DQ<37>
=MEM A DQ<42> TRUE MEM A DQ<34>
=MEM A DQ<43> TRUE MEM A DQ<39>
=MEM A DQ<44> TRUE MEM A DQ<32>
MEM A_DQ<33> TRUE MEM A_DQ<33>
=MEM A DQ<46> TRUE MEM A DQ<35>
=MEM A DQ<47> TRUE MEM A DQ<38>
=MEM A DQ<48> TRUE MEM A DQ<52>
=MEM A DQ<49> TRUE MEM A DQ<51>
=MEM A DQ<50> TRUE MEM A DQ<48>
=MEM A DQ<51> TRUE MEM A DQ<49>
=MEM A DQ<52> TRUE MEM A DQ<53>
=MEM A DQ<53> TRUE MEM A DQ<50>
=MEM A DQ<54> TRUE MEM A DQ<54>
=MEM A DQ<55> TRUE MEM A DQ<55>
=MEM A_DQ<56> TRUE MEM A_DQ<58>
=MEM A DQ<57> TRUE MEM A DQ<62>
=MEM A DQ<58> TRUE MEM A DQ<60>
=MEM A DQ<59> TRUE MEM A DQ<61>
=MEM A DQ<60> TRUE MEM A DQ<59>
=MEM A DQ<61> TRUE MEM A DQ<63>
=MEM A DQ<62> TRUE MEM A DQ<57>
=MEM A DQ<63> TRUE MEM A DQ<56>
=MEM A DQS P<0> TRUE MEM A DOS P<1>
=MEM A_DQS_N<O> TRUE MEM A _DQS_N<1>
=MEM A DQS P<1> TRUE MEM A DOS P<0>
=MEM A DOS N<1> TRUE MEM A DQS N<O>
=MEM A _DQS_P<2> TRUE MEM A_DQS_P<3>
=MEM A DQS N<2> IRUE MEM A DOS N<3>
=MEM A DQOS P<3> TRUE MEM A DOS P<2>
=MEM A DQS N<3> TRUE MEM A DQS N<2>
=MEM A DQS P<4> TRUE MEM A DQS P<5>
=MEM A DQS N<4> TRUE MEM A DQS N<5>
=MEM A DQS P<5> TRUE MEM A DOS P<4>
=MEM A DQS N<5> TRUE MEM A DQS N<4>
MVEM A_DQS_P<6> TRUE MEM A_DQS_P<6>
MEM A DQS N<6> TRUE MEM A DQS N<6>
=MEM A DQS P<7> TRUE MEM A DOS P<7>
=MEM A _DQS_N<7> TRUE MEM A_DQS_N<7>

70 63 23 7

63 70 23

63 70 23

63 70 23

70 63 23 7

70 63 23 7

MAKE_BASE
=MEM B_DQ<0> TRUE MEM B DQ<12>

=MEM B_DQ<1> TRUE MEM B_DQ<9> 7
=MEM B DQ<2> TRUE MEM B DQ<10> B
=MEM B DQ<3> TRUE MEM B DQ<11> .
=MEM B DQ<4> TRUE MEM B DQ<13> B
=MEM B DQ<5> TRUE MEM B DQ<8> .
=MEM B DQ<6> TRUE MEM B DQ<14> .
=MEM B _DQ<7> TRUE MEM B DQ<15> 7
=MEM B DQ<8> TRUE MEM B DQ<0> 7
=MEM B DQ<9> TRUE MEM B DQ<1> .
=MEM B DQ<10> TRUE MEM B DQ<2> .
=MEM B DQ<11> TRUE MEM B DO<7> 7
=MEM B_DQ<12> TRUE MEM B_DQ<4> 7
=MEM B DQ<13> TRUE MEM B DQ<5> .
=MEM B DQ<14> TRUE MEM B DQ<6> .
=MEM B DQ<15> TRUE MEM B DQ<3> .
=MEM B DQ<16> TRUE MEM B DQ<28> 7
=MEM B DQ<17> TRUE MEM B DQ<29> B
=MEM B DQ<18> TRUE MEM B DQ<30> .
=MEM B DQ<19> TRUE MEM B DQ<27> .
=MEM B DQ<20> TRUE MEM B DQ<24> .
=MEM B DQ<21> TRUE MEM B DQ<25> B
=MEM B DQ<22> TRUE MEM B DQ<31> .
=MEM B_DQ<23> TRUE MEM B_DQ<26> 7
=MEM B DQ<24> TRUE MEM B DQ<20> B
=MEM B DQ<25> TRUE MEM B DQ<16> B
=MEM B DQ<26> TRUE MEM B DQ<23> 7
=MEM B DQ<27> TRUE MEM B DQ<22> .
=MEM B DQ<28> TRUE MEM B DQ<21> .
=MEM B DQ<29> TRUE MEM B DQ<17> .
=MEM B DQ<30> TRUE MEM B DQ<18> B
=MEM B DQ<31> TRUE MEM B DQ<19> B
=MEM B DQ<32> TRUE MEM B DQ<44> 7
=MEM B DQ<33> TRUE MEM B DQ<41> .
=MEM B_DQ<34> TRUE MVEM B_DQ<42> 7
=MEM B _DQ<35> TRUE MEM B DQ<43> 7
=MEM B DQ<36> TRUE MEM B DQ<45> B
=MEM B DQ<37> TRUE MEM B DQ<40> B
=MEM B DQ<38> TRUE MEM B DQ<46> B
=MEM B DQ<39> TRUE MEM B DO<47> 7
MEM B DQ<32> TRUE MEM B DQ<32> 7
=MEM B DQ<41> TRUE MEM B DQ<33> .
=MEM B DQ<42> TRUE MEM B DQ<34> .
=MEM B DQ<43> TRUE MEM B DQ<39> .
=MEM B DQ<44> TRUE MEM B DQ<36> .
=MEM B_DQ<45> TRUE MEM B_DQ<37> 7
=MEM B DQ<46> TRUE MEM B DQ<38> .
=MEM B DQ<47> TRUE MEM B DQ<35> .
=MEM B DQ<48> IRUE MEM B DQ<57> 7
=MEM B DQ<49> TRUE MEM B DQ<56> 7
=MEM B DQ<50> TRUE MEM B DQ<60> 7
=MEM B DQ<51> TRUE MEM B DQ<59> 7
=MEM B DQ<52> TRUE MEM B DQ<63> 7
=MEM B _DQ<53> TRUE MEM B DQ<62> 7
=MEM B DQ<54> TRUE MEM B DQ<58> 7
=MEM B DQ<55> TRUE MEM B DQ<61> .
=MEM B_DO<56> TRUE MEM B_DQ<49> 7
=MEM B DQ<57> TRUE MEM B DQ<51> .
=MEM B DQ<58> TRUE MEM B DQ<48> B
=MEM B DQ<59> TRUE MEM B DQ<53> 7
=MEM B DQ<60> TRUE MEM B DQ<52> 7
=MEM B DQ<61> TRUE MEM B DQ<55> .
=MEM B DQ<62> TRUE MEM B DQ<50> 7
=MEM B DQ<63> TRUE MEM B DQ<54> .
=MEM B DQS P<0> TRUE MEM B DOS P<1> 7
=MEM B _DQS_N<O> TRUE MEM B _DQS N<1> 7
=MEM B DQS P<1> TRUE MEM B DOS P<0> 7
=MEM B DQS N<1> TRUE MEM B DQS N<O> 7
=MEM B _DQS_P<2> TRUE MEM B_DQS_P<3> 7
=MEM B DQS N<2> TRUE MEM B DQS N<3> B
=MEM B DQS P<3> TRUE MEM B DOS P<2> 7
=MEM B DQS N<3> TRUE MEM B DQS N<2> .
=MEM B DQS P<4> TRUE MEM B DQS P<5> 7
=MEM B DQS N<4> TRUE MEM B DQS N<5> 7
=MEM B DQS P<5> TRUE MEM B DOS P<4> 7
=MEM B DQS N<5> TRUE MEM B DQS N<4> 7
=MEM B _DQS_P<6> TRUE MEM B_DQS_P<7> 7
=MEM B DQS N<6> TRUE MEM B DQS N<7> 7
MEM B DQS P<6> —  TRE MEM B DQS P<6> .
MEM B_DQS_N<6> TRUE MEM B _DQS N<6> 7

23 63 70
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7

2

J3501:

FUNC_TEST

IRUE

PP3V3 W AN

AirPort / BT Connector

(Need 6 TPs)

29 37 38 39 41

IRUE

WFI_EVENT L

IRUE

PCIE AP R2D N

IRUE

PClE AP R2D P

IRUE

PCl E_CLK100M AP_N

IRUE

PCl E CLK100M AP P

IRUE

PCl E AP D2R P

IRUE

PCIE AP D2R N

IRUE

PCl E WAKE L

IRUE

AP_RESET CONN L

IRUE

AP _CLKREQ Q L

IRUE

USB BT CONN P

IRUE

USB BT CONN N

00000000000000

IRUE

PP3V3 sS4

(Need to add 8 GND TPs)

J3700: SSD Connect or

FUNC_TEST

IRUE

PP3V3 SOSW SSD FLT

(Need 5 TPs)
30

IRUE

PCIE SSD R2D N<3..0>

30 67

IRUE

PCIE SSD R2D P<3..0>

30 67

IRUE

PP3V3 SO

42 43 44 45 56 59 61
8°11 12 13°18°17 18

IRUE

SSD RESET CONN L

2630 3639 39 40 41
62 b4 85 74,

IRUE

SSD CLKREQ CONN L

IRUE

SMC OOB1 R2D CONN L

IRUE

SMC OOB1 D2R CONN L

IRUE

SSD PCIE SEL_L

IRUE

SSD SR EN L

15 30

IRUE

SMC _PWRFAI L_WARN L

30 37

IRUE

SSD_PWR _EN

15 30 58 59

IRUE

PCI E SSD D2R N<3..0>

12 30 67

IRUE

PCI E SSD D2R P<3..0>

12 30 67

000000000000000

IRUE

PCl E CLK100M SSD N

12 30 67

{

PCI E CLK100M SSD P
(Need to add 6 GND TPs)

J4002: Carera Connect or

FUNC_TEST

IRUE

MPI_CLK CONN N

12 30 67

32 72

IRUE

MPI_CLK CONN P

32 72

IRUE

CAM SENSOR WAKE L CONN

32

IRUE

M PI_DATA CONN N

32 72

IRUE

M PI_DATA CONN P

32 72

IRUE

SMBUS SMC 1 SO SDA

IRUE

SMBUS SMC 1 SO SCL

14 32 37 40 43 44 69
73

IRUE

12C CAM SCK

14 32 37 40 43 44 69
73

31 32

IRUE

12C CAM SDA

000000000

Py M F

31 32
(Need TBD TPs)
32

Y
<
>
i~

IRUE SPI

(Need to add TBD GND TPs)

J6100: LPC+SPI

FUNC_TEST

ALT |2 WP L

Connect or

IRUE

SPI_ALT 138 HOD L

IRUE

LPC AD<3..0>

14 37 69

IRUE SPI

ALT | G0 MOSI

IRUE

XDP_LPCPLUS GPI O

IRUE

LPCPLUS RESET L

IRUE

SMC_TDO

IRUE

TP _SMC TRST L

IRUE

TP _SMC MD1

IRUE

SMC TX L

IRUE SPI

ALT 101 M SO

IRUE

LPC FRAME L

IRUE

SPI ROM USE M.B

IRUE

PM _CLKRUN L

IRUE

SPI_ALT CLK

IRUE SPI

ALT CS L

IRUE

LPC SERI RQ

IRUE

LPC PWRDWN L

IRUE

SMC TDI

IRUE

SMC TCK

37 38 46

IRUE

SMC RESET L

37 38 46 50

IRUE

SMC_ROVBOOT

IRUE

SMC RX L

IRUE

SMC T

37 38 46

000000000000000000000000

=

IRUE

MS
(Need to add 6 GND TPs)

Functi onal

Test

J6000: Fan Connector

FUNC_TEST

IRUE

PP5V_SO

Poi nt s

IRUE

FAN RT TACH

IRUE

FAN RT PWM

000

J4800:

(Need to add 1 GND TP)

| PD Fl ex Connect or

FUNC_TEST

IRUE

SMC LID

36 37 38 61 65

IRUE

TPAD SPI_M SO R

IRUE

USB TPAD P

14 36 68

IRUE

USB TPAD N

14 36 68

IRUE

TPAD SPI_CLK R

IRUE

TPAD WAKE L

IRUE

TPAD SPI_MOSI_R

IRUE

PP3V3 S4 | PD

IRUE

TPAD SPI_CS R L

IRUE

TPAD SPI_I| F EN CONN

IRUE

TPAD_SPI

I NT_S4 WAKE L CONN 36

IRUE

PP5V_S4 | PD

IRUE

TPAD USB | F EN CONN

IRUE

SMBUS SMC 3 SDA

36 37 40 44 73

IRUE

SMBUS SMC 3 SCL

36 37 40 44 73

IRUE

IRUE

SMC LSCC RST L

36 38

PP3V42 G3H

17 30 33

IRUE

SMC _ONOFF L

28

3
59 b1 63 b
36 37 38

85

000000000000000000

J

(Need to add 5 GND TPs)

7000: DC-In Connector

FUNC_TEST

IRUE

PPDCI N G3H

(Need 4 TPs)
49 50 62 64

IRUE

PP5V_S4RS3

(Need 3 TPs)

00

J

(Need to add 5 GND TPs)

6404: Speaker Connector

FUNC_TEST

IRUE

SPKRAMP_ROUT P

a7 74

IRUE

SPKRAMP_ROUT_N

a7 74

00

J6

(Need to add 3 GND TPs)

950: Battery Connector

FUNC_TEST

IRUE

PPVBAT G3H CONN

(Need 4 TPs)
a8 50

IRUE

SMBUS SMC 5 G3 SCL

37 40 48 50 73

IRUE

SMBUS SMC 5 G3 SDA

37 40 48 50 73

0000

IRUE

SYS DETECT L

a8

J830

(Need to add 4 GND TPs near
37050 and 1 for shiel d)

0: I nternal

FUNC_TEST

IRUE

PPHV_SOSW LCDBKLT

DP Connect or

(Need 2 TPs)
56 60 62

IRUE

LED RETURN

56 60

IRUE

LED RETURN

56 60

IRUE

LED RETURN

56 60

IRUE

LED RETURN

56 60

IRUE

LED RETURN

56 60

IRUE

- [N w |» [0 o

LED RETURN

56 60

IRUE

DP_I NT_HPD CONN

IRUE

1 2C TCON SDA R

IRUE

12C TCON SCL_R

IRUE

PP3V3 SOSW LCD UF

(Need 2 TPs)

IRUE

DP_INT AUX CH C N

60 67

IRUE

DP_INT AUX CH C P

60 67

IRUE

DP_INT_M._P<0>

60 67

000000000000000

IRUE

DP I NT M. N<O>

60 67

J7

(Need to add 5 GND TPs)

715: KB BKLT Connect or

FUNC_TEST

IRUE

KBDLED ANODE

IRUE

KBDLED FB

00

(Need to add 2 GND TPs)

J1800: XDP Connect or

FUNC_TEST

IRUE

XDP_CPU TCK

(Only a subset are needed
for FCT HVMtest fixture)

6 16 67

IRUE

XDP_PCH TCK

12 16 69

IRUE

XDP_CPU TDI

6 16 67

IRUE

XDP_CPU TDO

6 16 67

IRUE

XDP_CPUPCH TRST L

612 16 67

IRUE

XDP. VS

6 16 67

IRUE

XDP. RS

12 16 69

IRUE

12 16 69

IRUE

XDP. TDO

12 16 69

IRUE

XDP. PREQ L

6 16 67

IRUE

CPY
PCH
XDP_PCH TDI
PCH
CPU
CPU

XDP. PRDY L

6 16 67

IRUE

XDP_CPU VCCST PWRGD

IRUE

PM RSMRST L

IRUE

XDP_SYS PWROK

IRUE

PM SYSRST L

13 17 37

IRUE

CPU CFG<3>

6 16 67

00000000000000000

IRUE

PP1V05_S0

(Need to add 2 GND TPs)

59 62

32 45 51 52 56
1 63

M sc Vol tages & Control

FUNC_TEST

IRUE

PPBUS G3H

Signal s

IRUE

PPVI N _SW TBTBST

IRUE

PPBUS S5 HS COVPUTI NG | SNS

IRUE

PPDCI N G3H

IRUE

PP3V42_G3H

IRUE

PPVRTC G3H

IRUE

PP3V3 S5

IRUE

PP3V3 SUS

IRUE

PP3V3 S3

IRUE

PP3V3 SO

IRUE

PP3V3 SO0SW SSD

IRUE

PP1V5 SO

IRUE

PP1V05 SO

IRUE

PP15V_TBT

IRUE

PP3V3 TBTLC

IRUE

PP1VO5_TBT

IRUE

PPVCC SO_CPU

IRUE

PP1V0O5 TBTCI O

IRUE

PPBUS S5 HS OTHER | SNS

IRUE

PPDCI N G3H | SOL

IRUE

PP3V3 sS4

000000000000000000000

32 35 47 49 54 55 58 62

37 38 40 46 49 50

8,8,41,15 16 17 38 42 5155 58

(Need to add 27 GND TPs)

27 41 42 49 50 56 62
62

41 51 52 53 55 62

49 50 62 64

17 30 35 36 37 38 40 46 49 50
59 61 62 64 65

8 12 13 17 62

811 13 15 16 17 18 28 29 34 42
5775875978062 74

8 11 14 18 46 57 58 59 62

15 18 19 33 36 40 41 58 62

62 64 65 74
811 1213 15 17 18 26 30 36 38
39740 417427437447 45" 56" 59" 61
30 41 62

8 57 58 59 62

6.8 11 15 16 17 38 42 51 55 58
59 62764

27 28 62

17 18 25 26 62

26

8 10 42 52 62

26 62

a1 54 62

42 49 50 62

25 26 27 29 33 36 38 39 56 62

NO TEST Nets

NO_TEST
MAKE_BASE

s __NC PCIE_CLK100M SDP — TRE  TRE NC PCI E_CLK100M SDP 0

s __NC PCIE CLK100M SDN — ImE  mE NC PCI E_CLK100M SDN o
s 12 __NC PCI E_CLK100M FWP RE  TRE NC PCIE_CLK100M FWP 12 64
o1 12 __NC PCIE_CLK100M FWN RE  TRE NC PCIE_CLK100M FVW 12 6
6a 14 __NC PCI E FW D2RP TRE __IRE NC PCI E_FW D2RP 14 64
64 14 NC PCl E_FW D2RN IRUE IRUE NC PCl E_FW D2RN 14 64
6 14 __NC PCIE FW R2D CP RE  TRE NC PCIE FW R2D CP 14 6
4 14 __NC PCIE FW R2D CN RE  TRE NC PCIE FW R2D CN 14 6
6a 14 __NC USB I RP TRE __IRE NC USB | RP 14 64
6a 14 __NC USB | RN — IRE __IRE NC USB | RN 14 64
6s 14 __NC USB CAVERAP — RE  TRE NC_USB_CANERAP 10 oa| U POH
64 14 __NC USB CAVERAN — ImE  mE NC_USB_CAVERAN 14 6
64 14 __NC USB SDP RE  TRE NC USB SDP 14 64
64 14 __NC_USB_SDN RE  TRE NC_USB_SDN 14 64

67 DP_INT M_C P<3..1> IRE TR NC INT M_CP<3..1> 5

s __DP INT M. C N<3..1> RE  TRE NC I NT_ M. CN<3.. 1> s
64 12 NC HDA_SDI N1 IRUE IRUE NC _HDA_SDI N1 12 64
615 __NC PCI_PME L RE  TRE NC PCI_PME L 13 6
s 14 __NC CLINK CLK RE  TRE NC CLINK CLK 14 64
6a 14 __NC CLI NK _DATA — IRE __IRE NC CLI NK DATA 14 6a
6a 14 __NC CLINK RESET L — RF  IRE NC CLINK RESET L 14 64
1 57 __NC SMC SYS LED — ImE  mE NC SMC SYS LED 375

s __NC IR RX_QUT RC — RE  TRE NC IR RX_QUT_RC 6

ss __NC USB SMCP — ImE  mE NC_USB_SMCP o

s __NC USB SMCN RE  TRE NC USB SMCN -
oa v __NC_SMC GEX_OVERTEMP RE  TRE NC_SMC_GEX_OVERTENP 37 64
64 37 __NC SMC GFX THROTTLE L TRE __IRE NC SMC GFX THROTTLE L 37 64
657 __NC SMC FAN 1 CTL RE  TRE NC SMC FAN 1 CTL 37 o4
6 57 __NC SMC FAN 1 TACH RE  TRE NC SMC FAN 1 TACH 7 o4
6 57 __NC SMC FAN 5 CTL RE  TRE NC SMC FAN 5 CTL 37 o4

s __NC ENET ASF GPIO [ NC ENET ASE GPIO w | SV

s __NC SMC MPMB_LED PVR RE  TRE NC SMC MPMB_LED PVR o

s __NC SMC MPMB_LED CHG RE  TRE NC SMC MPMB_LED CHG o
6a 37 __NC SMC T25 EN L TRUE _ TRUE NC SMC T25 EN L 37 6a
6a 37 __NC SMC DP HPD L TRE __IRE NC SMC DP HPD L 37 6a
1 57 __NC SMBUS SMC 4 ASE_SCL RE  TRE NC SMBUS SMC 4 ASF SCL _—
s a7 __NC SVBUS SMC 4 ASF_SDA RE  TRE NC_SMBUS_SMC 4_ASF_SDA a7 6
64 57 __NC BDV_BKL PWM RE  TRE NC BDV_BKL PWM 37 o4

;1 _TBT B ReD C P<1..0> RE  TRE NC TBT B R2D CP<1..0> e

.1 __TBT B R2D C N<1..0> TRUE _ TRUE NC TBT B R2D CN<1..0> 25

.1 __TBT B D2R P<1..0> TRUE _ TRUE NC TBT B D2RP<1..0> 2

51 __TBT B D2R N<1..0> TRUE _ TRUE NC TBT B D2RN<1..0> 2
6a 25 _ NC TBT B LSTX TRE __IRE NC TBT B LSTX 25 64
7164 __NC DP TBTPB M. CP<3..1:2> TRUE _ TRUE NC DP TBTPB M. CP<3..1:2> 64 71
7164 __NC DP TBTPB M. ON<3..1:2> RE  TRE NC DP_TBTPB M. CN<3. . 1:2> -

71 64 25 NC DP_TBTPB_AUXCH CP IRUE IRUE NC DP_TBTPB_AUXCH CP 25 64 |71
71 64 25 __NC DP_TBTPB AUXCH CN TRE __IRE NC DP _TBTPB AUXCH CN 25 oafrar

. __TP DP TBTSRC M. CP<3> RE _IRE NC DP TBTSRC M. CP<3> BT

s __TP_DP_TBTSRC M._CN<3> RE  TRE NC DP_TBTSRC M._CN<3>

»s __TP_DP_TBTSRC ML CP<2> RE  TRE NC DP_TBTSRC M._CP<2>

»s __TP_DP_TBTSRC M. CN<2> RE  TRE NC DP_TBTSRC M. CN<2>
s 25 __NC DP _TBTSRC M. CP<1> RE  TRE NC DP_TBTSRC M. CP<1> 2 6
64 25 __NC DP_TBTSRC M. CN<1> RE  TRE NC DP_TBTSRC M. CN<1> 25 64

»s __TP_DP_TBTSRC M. CP<0> RE  TRE NC DP TBTSRC M. CP<0>

»s __TP_DP_TBTSRC M. CN<O> RE  TRE NC DP_TBTSRC M. CN<O>
64 25 __NC DP_TBTSRC AUXCH CP RE  TRE NC DP_TBTSRC AUXCH CP 25 6
os 25 __NC DP_TBTSRC AUXCH CN RE  TRE NC DP_TBTSRC AUXCH CN 25 6

Unused nets with offpage

(Nets with of fpages not used on this project)

3333544z
:
:

Pl |
HDM TBTMUX LATCH

HDD PWR EN

0000000000

WOL_EN

BT PWRRST L
HDM TBTMUX FLAG

=

FW PWR EN

=

FW PME L

|

ENET. DI A _SENSE
LCD PSR EN
LCD IRQ L

QDD _PWR EN L

ENET _LOW PWR

AUD | P_PERI PHERAL DET

ISYNC MASTER=W LL _J43

Func Test / No Test

SYNC DATE=12/17/ 2012

@ Appl e I nc.
®

i zry A
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THE_| NEORMATI ON_CONTAI NED HEREIN | S THE
PROPRI ETARY ERTY. PLE | NC.

OF AP

ROP Pl
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CH_NUM>

AUD | 2C I NT L
AP_PCl E_DEV_WAKE 13

000000
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Functi onal Test Poi nt

J9500: LI O Connector

FuNG_TEST
D IRUE PP3Vv42 G3H
Co—=E PP3V3 S0
Co—=&E PP1V5_S0SW AUDI O
Co—=E SYS ONEW RE
IRUE SMC BC ACOK
g IRUE USB PVWR EN
Co—=E SMBUS SMC 2 S3 SDA
CoO—=E SMBUS SMC 2 S3 SCL
D IRUE SPKRAMP_SHDN L
D IRUE FI NSTACKSNS ALERT L
D IRUE SPKRAMP_| NR N
D IRUE SPKRAMP_ I NR P
o—=e USB_EXTB N
D IRUE USB EXTB P
: IRUE PP5V_SO ALT AUD LDO EN
Co—=E SMC 11D
Co—=E HDA SDOUT
D IRUE HDA BI T CLK
D IRUE HDA SDI NO
D IRUE XDP_USB EXTB OC L
CoO—®E HDA RST L
D IRUE HDA SYNC
D IRUE USB3 EXTB D2R RC P
o—=e USB3_EXTB D2R RC N
D IRUE USB3 _EXTB R2D P
: IRUE USB3 EXTB R2D N
D IRUE AUD PR EN
(Need to add 5 GND TPs)
Bead Probes
14 _USB3 EXTB D2R N =) BEAD- PROBE
14 _USB3_EXTB D2R P ™ BEAD- PROBE
61 _USB3 EXTB D2R RC N BEAD- PROBE
61 _USB3 EXTB D2R RC P a® BEAD- PROBE
14 UB3EXTB RRDCN 4—py BEAD- PROBE
14 _USB3 EXTB RD C P a® BEAD- PROBE
61 _USB3 EXTB R2D N T BEAD- PROBE
61 _USB3 EXTB R2D P aD BEAD- PROBE

S

17 30

35 3¢ 37 38 40 46 49 50
59 81 62 64

62 64 74
8717 12713 15 17 18 26 30 36 38

Se'40
58 61

37 61

37 38

35 59

37 40

37 40

47 61

39 61

47 61

47 61

14 61

14 61

61

36 37

12 61

12 61

12 61

14 16

12 61

12 61

61 65

61 65

61 65

61 65

13 59

417427437447 4556759 61

50 61
61
61 73

61 73

74
74
68

68

38 61 64
69
69
69
61
69
69
68
68
68
68

61

BPA511
BPA510
BPA520
BPA521
BPA513
BPA512
BPA523
BPA522

65 39

a7

34

34

34

34

34

14

14

14

15

USB3 SD D2R P

SD Card Ali ases

USB3 SD D2R N

VAKE_BASE
— e USB3 SD D2R P
— e USB3 SD D2R N

USB3 SD R2D C P

IRUE USB3 SD R2D C P

USB3_SD R2D C N

IRUE USB3_SD R2D C N

PP3V3 SOSW SD

p— PP3V3 SOSW SD

T (MAKE_BASE=TRUE on page 45)

65

65

65

65

39 65

SYNC DATE:O&/ 13/ 201,

ISYNC MASTER=J41 M.B
TTILE

Proj ect FCT/ NC/ Al i ases
TR RO "
d} Appl e | nc. <SCH_NUM>| D
®

<E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE
11 NOT TO REPRODUCE OR CCPY I T
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J41/ 343 Board- Speci fic Spaci ng & Physi cal

Constraints

BOARD LAYERS

BOARD AREAS

AN

QEREPER

TOP, 1SL2, 1 SL3, | SL4, | SL5, I SL6, | SL7, 1 SL8, | SL9, I SL10, | SL11, BOTTOM

NO_TYPE, BGA, MEM_TERM

M 16.2

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP
DEFAULT TOP, BOTTOM Y =50_OHM _SE =50_OHM _SE o
DEFAULT I1SL2,1SL11 Y =45_0HM _SE =45_0HM _SE
DEFAULT 1'SL3,1SL10 Y =45_0OHM _SE =45_0HM _SE
DEFAULT 1SL4, 1 SL9 v =45_OHM SE =45_OHM SE
DEFAULT * N 100 MM 100 Mvm 10 M 0 M o mv
STANDARD * =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT
Si ngl e-ended Physical Constraints Spaci ng Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’
27P4_OHM_SE TOP, BOTTOM Y 0.310 WM 0.310 WM o 1:1_SPACI NG * 0.100 MM ? o
27P4_OHM SE 1SL2, 1sL11 Y 0.182 MM 0.182 MM
27P4_OHM_SE 1'SL3,1SL10 Y 0.182 WM 0.182 WM SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’
27P4_OHM_SE 1SL4, 1 SL9 Y 0.182 WM 0.182 MW 1x_DI ELECTRI C TOP, BOTTOM 0.071 MM ?
27P4_OHM_SE * N 100 MM 100 Mvm =STANDARD =STANDARD =STANDARD » 1x_DI ELECTRI C 1'SL3,1SL10 0.053 MM ? o
1x_DI ELECTRI C 1SL4, 1 SL9 0.050 MM ?
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP 1x_DI ELECTRI C * 0.090 MM ?
35_OHM SE TOP, BOTTOM Y 0.195 MM 0.195 MM o
35_OHVL SE ISL2, 1SL11 Y 0.125 W1 0.125 W1 SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VeI Gﬂ o NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NCLRULESEr
35_OHM SE 1SL3, 1 SL10 Y 0.125 MW 0.125 W1 DEFAULT * 0.1 W * * BGA BGA_PO75W" »
35_0msE IsL4, 150 v 0.125 W 0.125 W STANDARD * =DEFAULT 2 ===
. — NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET
35_OHM SE - N 100 MM 100 MM =STANDARD =STANDARD =STANDARD BGA_P0O75MM * 0.075 WM ? . BGA PO7OMVI_I’3GAM €
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP
40_0v SE 0P, BOTTOM v 0.170 W 0.170 W o PO70MVI_ BGA * 0.070 MM 5 W 0.075 MV
40_OHM SE I1SL2,1sL11 Y 0.096 MM 0.096 MM
40_OHM SE 1SL3,1SL10 Y 0.096 MM 0.096 MM
40_OHM SE 1SL4, 1 SL9 Y 0.099 MM 0.099 MM
40_OHM SE * N 100 MM 100 Mvm =STANDARD =STANDARD =STANDARD »
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP
45_OHM SE TOP, BOTTOM Y 0.135 W 0.135 WM o
45_OHM SE I1SL2,1sL11 Y 0.075 MM 0.075 MM
45_OHM SE 1'SL3,1SL10 Y 0.075 MM 0.075 MM
45_OHM SE 1SL4, 1 SL9 Y 0.080 MM 0.080 MM
45_OHM SE * N 100 Mvm 100 Mvm =STANDARD =STANDARD =STANDARD »
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP
50_OHM SE TOP, BOTTOM Y 0.110 WM 0.110 WM o
50_OHM SE * N 100 Mvm 100 Mvm =STANDARD =STANDARD =STANDARD »
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP
55_OHM SE TOP, BOTTOM Y 0.090 MM 0.090 MM o
55_OHM _SE * N 100 Mvm 100 Mvm =STANDARD =STANDARD =STANDARD »
Differential Pair Physical Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP
70_OHM DI FF TOP, BOTTOM Y 0.165 MM 0.165 MM 0.110 MWm 0.110 MM u 73_OHM DI FF TOP, BOTTOM Y 0.165 MM 0.165 MM 0.150 MM 0.150 MM o
70_OHM DI FF I1SL2,1sL11 Y 0.105 MM 0.105 MM 0.100 MM 0.100 MM N 73_OHM DI FF I1SL2,1sL11 Y 0.106 MM 0.106 MM 0.150 MM 0.150 MM »
70_OHM DI FF 1SL3,1SL10 Y 0.105 MM 0.105 MM 0.100 MM 0.100 MM ) 73_OHM DI FF 1'SL3, 1 SL10 Y 0.106 MM 0.106 MM 0.150 MM 0.150 MM »
70_OHM DI FF 1SL4, 1 SL9 Y 0.110 WM 0.110Mv 0.095 MM 0.095 MM » 73_OHM DI FF 1SL4, 1 SL9 Y 0.110 WM 0.110 WM 0.150 MM 0.150 MM »
70_OHM DI FF * N 100 Mvm 100 Mvm =STANDARD =STANDARD =STANDARD » 73_OHM DI FF * N 100 Mvm 100 Mvm =STANDARD =STANDARD =STANDARD »
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP ALLOW ROUTE e
— PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
80_OHM DI FF TOP, BOTTOM Y 0.132 MW 0.132 MW 0.130 WM 0.130 WM -
- 85_OHM DI FF TOP, BOTTOM Y 0.120 MM 0.120 MM 0.150 MM 0.150 MM
80_OHM DI FF I1SL2,1sL11 Y 0.081 MM 0.081 MM 0.115 WM 0.115 MWm -
- 85_OHM DI FF I1SL2,1sL11 Y 0.078 MM 0.078 MM 0.160 MM 0.160 MM
80_OHM DI FF 1SL3,1SL10 Y 0.081 MM 0.081 MM 0.115 WM 0.115 MWm i 85_cHM_DI FF |sLs, 15010 v 0.078 W 0.078 W 0.160 W 0.160 W -
80_OHM DI FF 1SL4, 1 SL9 Y 0.088 MM 0.088 MM 0.110 MWm 0.110 WM 85_cHM_DI FF |sL4.1SLo v 0.082 W 0.082 W 0.140 W 0. 140 W -
80_OHM DI FF * N 100 MM 100 Mvm =STANDARD =STANDARD =STANDARD » h
85_OHM DI FF * N 100 Mvm 100 Mvm =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP
90_OHM DI FF TOP, BOTTOM Y 0.115 MM 0.115 MW™m 0.200 MM 0.200 MM o
90_OHM DI FF I1SL2,1sL11 Y 0.070 MM 0.070 MM 0.180 MM 0.180 MM »
90_OHM DI FF 1SL3,1SL10 Y 0.070 MM 0.070 MM 0.180 MM 0.180 MM »
90_OHM DI FF 1SL4, 1 SL9 Y 0.076 MM 0.076 MM 0.180 MM 0.180 MM »
90_OHM DI FF * N 100 Mvm 100 Mvm =STANDARD =STANDARD =STANDARD »

SYNC _DATE=10/ 24/ 2012

ISYNC MASTER=CONSTRAI NTS
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CPU Si gnal Constraints
PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
cPU_45S5 * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
cPU_27P4S . 27p4_avsE =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 0.100 M1 0.100 M1
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT Note: CPUBM L and CPU_ITP can be converted
back to TABLE_SPACI NG _RULE
cPU_AGTL TP, BOTTOM =2x_DI ELECTRI C -
once rdar://10308147 is resol ved
CPU_AGTL * =STANDARD ?
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
cPu_BM L . . CPU_BM L_2ANY CPU_BM L_2ANY . 8 ML 2
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
CPU_I TP B B CPU_I TP_2ANY CPU_I TP_2ANY B =4x_DI ELECTRI C ?
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
cPU_cowe cPu_cowe . CPU_COWP_2SELF CPU_COWP_2SELF ToP, BOTTOM =6x_DI ELECTRI C 2
cPU_cowe . . CPU_COWP_20THER CPU_COWP_20THER ToP, BOTTOM =10x_DI ELECTRI C 2
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
CPU_COVP_2SELF * =4x_DI ELECTRI C 2
CPU_COVP_20THER * =6x_DI ELECTRI C 2
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
CPU_VOCSENSE CPU_VOCSENSE . CPU_VOCSENSE_2SELF CPU_VCCSENSE_25ELF ToP, BOTTOM =6x_DI ELECTRI C 2
CPU_VOCSENSE . . CPU_VOCSENSE_20THER CPU_VCCSENSE_20THER ToP, BOTTOM =10x_DI ELECTRI C 2
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
CPU_VOCSENSE_2SELF * =4x_DI ELECTRI C 2
CPU_VOCSENSE_20THER * =6x_DI ELECTRI C 2

PCl - Express Interface Constraints
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
PCI E_80D * =80_CHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
CLK_PCI E_80D * =80_CHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
PCI E d ock Spacing
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
CLK_PCI E CLK_PCI E * CLK_PCl E_2SELF CLK_PCl E_2SELF TOP, BOTTOM =6x_DI ELECTRI C ?
CLK_PCIE * * CLK_PCl E_20THER CLK_PCl E_20THER TOP, BOTTOM =10x_DI ELECTRI C 2
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
CLK_PCI E_2SELF * =4x_DI ELECTRI C 2
CLK_PCl E_20THER * =6x_DI ELECTRI C 2
CPU PClI E Spaci ng
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
PCI E_CPU_TX PCI E_CPU_TX * PCI E_TX2TX PCI E_TX2TX TOP, BOTTOM =5x_DI ELECTRI C ?
PClI E_CPU_RX PClI E_CPU_RX * PCl E_RX2RX PCl E_RX2RX TOP, BOTTOM =5x_DI ELECTRI C ?
PClI E_CPU_TX *_CPU_TX * PCl E_TX2O0THERTX PCl E_TX2O0THERTX TOP, BOTTOM =5x_DI ELECTRI C ?
PClI E_CPU_RX *_CPU_RX * PCl E_RX20THERRX PCl E_RX20THERRX TOP, BOTTOM =5x_DI ELECTRI C ?
PCI E_CPU_TX *_CPU_RX * PClI E_TX2RX PClI E_TX2RX TOP, BOTTOM =7x_DI ELECTRI C ?
PClI E_CPU_RX *_CPU_TX * PClI E_RX2TX PClI E_RX2TX TOP, BOTTOM =7x_DI ELECTRI C ?
PCI E_CPU_TX *_TX * PCl E_20THERHS PCI E_20THERHS TOP, BOTTOM =6x_DI ELECTRI C 2
PClI E_CPU_RX *_TX * PCl E_20THERHS PClI E_20THER TOP, BOTTOM =5x_DI ELECTRI C ?
PCI E_CPU_TX *_RX * PCl E_20THERHS
= SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
PClI E_CPU_RX *_RX * PCl E_20THERHS
— PO E_TX2TX . =2.5x_DI ELECTRI C ?
PCI E_CPU_TX * * PCI E_20THER
- PCI E_RX2RX * =2. 5x_DI ELECTRI C ?
PClI E_CPU_RX * * PClI E_20THER
PCl E_TX20THERTX * =4x_DI ELECTRI C 2
PCH PCl E Spaci ng
— PCl E_RX20THERRX * =4x_DI ELECTRI C 2
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
_ _ PCI E_TX2RX * =6x_DI ELECTRI C 2
PCI E_PCH_TX PCI E_PCH_TX * PCI E_TX2TX
— PCl E_RX2TX * =6x_DI ELECTRI C ?
PCI E_PCH_RX PCI E_PCH_RX . POl E_RX2RX
M PCI E_20THERHS * =4x_DI ELECTRI C 2
PCI E_PCH_TX *_PCH_TX * PCl E_TX20THERTX
_ _ PCI E_20THER * =3x_DI ELECTRI C ?
PClI E_PCH_RX *_PCH_RX * PCl E_RX20THERRX
PClI E_PCH_TX *_PCH_RX * PClI E_TX2RX
PClI E_PCH_RX *_PCH_TX * PClI E_RX2TX
PClI E_PCH_TX *_TX * PCl E_20THERHS
PClI E_PCH_RX *_TX * PCl E_20THERHS
PCl E_PCH_TX *_RX - POl E_20THERHS Not e: Di splayPort
PClI E_PCH_RX *_RX * PCl E_20THERHS
PCI E_PCH_TX * * PCI E_20THER
PClI E_PCH_RX * * PClI E_20THER

SOURCE: 471984_Chi ef _River _M5_PDG 1.0 and the spacing rule is adjusted per Sl team feedback

tables are on Page 113

CPU Net Properties
NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—ceie cPuLa U cae CPU_PECI .
O—ewsnc cPuLa cPu_acT PM SYNC
Co—even e cPuLa ceLacr PM_MVEM PVRGD
[ — cpl_a: CPU_ITP XDP_DBRESET L 16 17
o cPuLa ceuTe XDP_CPU_PRDY_L 616 64
[ — cply 4 Pl ITR XDP_CPU PREQ L 6 16 64
EDP
[ cPU 27pa; U cae cove
fa— cPU 27pa; U cae CPU_PEG COVP
CO—csusae cPU 27pa; U cae CPU_SM RCOMP<0> .
ool suecae cPU 27pa; U cae CPU_SM RCOMP<1> s
[O—celLsuecae cpU 27pa; U cae CPU_SM RCOMP<2> R
o cPuLa TR CPU_CFG<11..0> 6 16 64
ool carens | P4 cPu_acTL CPU CATERR L o a7
fa—t cPuLa cPu_acTL CPU VCCI O SEL
CO—cewesccrar | cPuLa cPu_acTL CPU_PROCHOT L 6 a7 38 51
O—cei e cPuLa cPu_acTL CPU_PWRGD .
[O—eunemme | cPuLa cPuaML PM THRMIRI P_L 15 3
oo _axioom QK paE oD QK eaE DM __CLK100M CPU P
oo _axioom QK paE oD QK eaE DM__CLK100M CPU N
CO—oe see axizaw QK A E oD QK eaE DPLL REF CLKP
Co—teLL_eee aazow QK A E oD QK eaE DPLL REF CLKN
[O—Lrecei akioow QK A E oD QK eaE | TPCPU_CLK100M P
CO—Lrecei akinom QK paE oD QK eaE | TPCPU_CLK100M N
[CO—Lrecei akinom QK paE oD axeqE | TPXDP_CLK100M P
[O—Lrecei akioom QK paE oD axeqE | TPXDP_CLK100M N
CO—Lreceu akinom QK A E oD QK eaE XDP_CPU_CLK100M P
[CO—Lrecei akioom QK A E oD QK eaE XDP_CPU_CLK100M N
—xem cPuLa TR XDP_CPU TDI 6 16 64
CO—xe1m cpua CPUITP XDP_CPU TDO 6 16 64
CO—xens cpua cPUITP XDP_CPU TMS 6 16 64
CO—xee 1 cpua CPUITR XDP_CPU TCK 6 16 64
[Co—xoe_tesT L cPuLa ceuTe XDP_CPUPCH TRST L s 12 16 64
[o—xee_meu cRuLa TR XDP_BPM L<1..0> o 16
i cPuLa TR XDP_BPM L<7..2> s 16
[ P4 TR XDP_OBSDATA B<3..0>
[ — cply 4 Pl LTP CPU CFG<15. . 12> 6 16
CO—tesacogst 1) cPuLa celLTe XDP_CPURST L 16
[CO—celLvocsense ENSE_1Ta1_P2ns P VCCSENSE CPU_VCCSENSE P -
ool vocsense ENSE_1TC1_P2ng P VCCSENSE CPU_VCCSENSE N o 51
ool voo osese ENSE_1Ta1_ P2 P VCCSENSE CPU_VCCI OSENSE P
O voo asense ENSE_1Ta1_ P2 CPU VCCSENSE CPU_VCCI OSENSE N
Co—celLaxe sense ENSE_1Ta1_ P2 P VCCSENSE CPU_AXG SENSE P
[O—celLaxg sense ENSE_1Ta1_ P2 P VCCSENSE CPU_AXG SENSE N
ool varsense cPU 27pa; P VCCSENSE CPU VDDO SENSE P
CO—celvasense cpU 27pa; P VCCSENSE CPU_VDDQ SENSE N
[O—celvasense cPU 27pa; P VCCSENSE CPU_AXG VALSENSE P
ool vasense cPU 27pa; CPUVCCSENSE CPU AXG VALSENSE N
ool vasense cPU 27pa; P VCCSENSE CPU VCC VALSENSE P
[O—celvasense cPU 27pa; P VCCSENSE CPU VCC VALSENSE N
[CO—celsvnaesr | cPuLa U cae CPU VI DALERT L -
CO—usunsak cPuLa U cae CPU VI DSCLK o 51
CO—celwsvnsar cPuLa U cae CPU_VI DSOUT o5
[O—ececussnmn PO E_80D POE_CPUT PCIE_SSD R2D C P<3..0> 12 30
[O—ececeussnmn PGE 80D POE_CPUT PCIE _SSD R2D C N<3..0> 12 30
[ — PCIE_80D POE_CPULT: PCIE SSD R2D P<3..0> 30 64
= PO E_80D POE_CPUT PCI E_SSD R2D N<3..0> 20 64
[ PG E 80D POE_CPU_RX PCIE SSD D2R C P<3..0>
D PGE 80D POE_CPU_RX PCIE SSD D2R C N<3..0>
O—ececeussame PO E_80D POE_CPU_RX PCI E SSD D2R P<3..0> 12 30 6
[O—ececeussame PGE 80D POE_CPU_RX PCI E SSD D2R N<3..0> 12 30 6
O—roE ooy sso QK paE oD QK eaE PCIE_CLK100M SSD P 12 30 64 POl e SSD
> et cxanssa ek e e aon cxenr PCI E_CLK10OM SSD N 12 30 68 e
CD—etar oe_son e T DP_TBTSNKO M. P<3..0> s
[ R oe_son e T DP_TBTSNKO M. N<3..0> 25
= oe_son e T DP_TBTSNKO_M._C P<3..0> s 25
= oe_son De_T DP_TBTSNKO M. C N<3..0> s 2
CD—te-tar s oe_son DP_AUX DP_TBTSNKO AUXCH P 25
CD—te-rar A oe_son DP_AUX DP_TBTSNKO AUXCH N 25
= oe_son DP_AUX DP_TBTSNKO AUXCH C P 1325
= oe_son DP_AUX DP_TBTSNKO AUXCH C N 1325
D1 n oe_son e T DP_TBTSNK1 M. P<3..0> s
Co—e-tar oe_son e T DP_TBTSNKL1 M. N<3..0> 25
= oe_son De_T DP_TBTSNKL M. C P<3..0> s 18 28
= oe_son e T DP_TBTSNK1_M._C N<3..0> 51825
CD—te-Tar A oe_son DP_AUX DP_TBTSNK1 AUXCH P 25
ED—te-Tar A oe_son DP_AUX DP_TBTSNK1 AUXCH N 25
[ oe_son DP_AUX DP_TBTSNK1_AUXCH C P 13 18 25
[ oe_son DP_AUX DP_TBTSNK1 AUXCH C N 13 18 25
O oe_son De_T DP_INT M. P<3..0> 0 64
o= DP_80D oe_T: DP INT M _N<3..0> 60 64 ISYNC VASTER=CONSTRAI NTS SYNC _DATE=09/ 25/ 2013
D oe_son De_T DP_INT M. C P<3..0> s 60 6 -
= e _son e r DP_INT M. C N<3..0> CPU Constraints
T
e i e gD o A DP INT AUX CH C P w© s - @ Appl e I nc. CH_NUM>
e A oe_son DP_AUX DP_INT_AUX_CH C N 60 64 ®
DP_INT_AUXGH oe_son DP_AUX DP_INT AUXCH C P
= o0 NOTI CE OF PROPRI ETARY PROPERTY:
oo Lar s oe_son DP_AUX DP_INT_AUXCH C N s 60
THE | NFORMATI ON _CONTAI NED HEREI N | S THE
[— DP_80D DP_AUX DP | NT_AUXCH P PROPRI ETARY PROPERTY OF APPLE | NC.
DP | NT AUXCH N THE POSESSOR AGREES TO THE FOLLOW NG
| — DP_80D DP_ALK | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 111 OF 121
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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SATA Interface Constraints

PCH Net Properties

SOURCE: 471984_Chi ef _Ri ver _M5_PDG 1.0 and the spacing rule is adjusted per SI te:

UART Interface Constraints

am f eedback

PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SATA_80D * =80_CHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
SATA_I COMP B =4x_DI ELECTRI C ?

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G(’A;Z’{
UART_45S * =45_0OHM _SE =45_0OHM _SE =45_0OHM _SE =45_0OHM _SE =45_0OHM _SE =45_0HM _SE o
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’
UART . =2x_DI ELECTRI C 2
USB 2.0 Interface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G(’A;Z’{
PCH_USB_RBI AS . =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD o
usB_8oD * =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FE
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
usB . =2x_DI ELECTRI C ? usB TOP, BOTTOM =4x_DI ELECTRI C ?
SOURCE: Cal pel la Platform Design Quide for |bex Peak M (DG 398905-398905_v1.5), Section 3.8
USB 3.0 Interface Constraints
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NCLRULESEr SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
USB3_PCH_TX USB3_PCH_TX . usszszfxﬂ o USB3_TX2TX TOP, BOTTOM =5x_DI ELECTRI C ?
USB3_PCH_RX USB3_PCH_RX * uSBE,RX?R’X” i USB3_RX2RX TOP, BOTTOM =5x_DI ELECTRI C ?
USB3_PCH_TX *_PCH_TX . usmfrxzomén’r‘x o USB3_TX20THERTX TOP, BOTTOM =5x_DI ELECTRI C ?
USB3_PCH_RX *_PCH_RX * LSm,RXZWHéR;X o USB3_RX20THERRX TOP, BOTTOM =5x_DI ELECTRI C ?
USB3_PCH_TX *_PCH_RX * usszsznbxﬂ o USB3_TX2RX TOP, BOTTOM =7x_DI ELECTRI C ?
USB3_PCH_RX *_PCH_TX * USBziRXzT»XV - USB3_RX2TX TOP, BOTTOM =7x_DI ELECTRI C ?
USB3_PCH_TX *_TX * usmizorHEF»mVs‘ o USB3_20THERHS TOP, BOTTOM =6x_DI ELECTRI C ?
USB3_PCH_RX *_TX * LSB,ZOTHE;R?-S USB3_20THER TOP, BOTTOM =5x_DI ELECTRI C ?
USB3_PCH_TX *_RX * usm,zoms% -
o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' i
USB3_PCH_RX *_RX * USB3_20THERHS
= USB3_TX2TX . =2. 5x_DI ELECTRI C 2
USB3_PCH_TX * * USB3_20THER
e USB3_RX2RX - =2. 5x_DI ELECTRI C 2
USB3_PCH_RX * * USB3_20THER

SOURCE: 471984_Chei f _Ri ver _M5_PDG 1.0 and the spacing rule is adjusted per SI te:

USB3_TX20THERTX

=4x_Dl ELECTRI C

USB3_RX20THERRX

=4x_Dl ELECTRI C

USB3_TX2RX

=6x_DI ELECTRI C

USB3_RX2TX

=6x_DI ELECTRI C

USB3_20THERHS

=4x_Dl ELECTRI C

USB3_20THER

=3x_DI ELECTRI C

am f eedback

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

CO—easaraicaw AL OOV PCH SATAI COWP
CO—saue e USE_80D Usa USB_HUB UP_P
CO—‘saHel e USB_80D USE USB HUB UP N
CO—sear USB_80D USE USB BT P
CO—saar UsE_s00 use USB BT N

[ — USB_80D use USB BT CONN P

[ — USB_80D use USB BT CONN N
[— USE_80D Use USB BT WAKE P

[ — USB 80D use USB BT WAKE N
CD—\sa-1ean USB_80D USE USB TPAD P
CO—‘satean USB_80D USE USB TPAD N

[ — USB_80D USE USB _TPAD CONN P
i Use_son use USB_TPAD CONN_N
[ Use_son use TPAD SPI_MOSI _USB P
[ — USB_80D use TPAD SPI_M SO USB N
O —‘sateanm USB_80D USE USB TPAD M P

O —‘sateanm USB_80D USE USB TPAD M N
[CD—\sasncasn USB_80D USB. USB_SDCARD P
[CD—\sB-scamn USB_80D USB. USB_SDCARD N

[ — BL_4! Bl TPAD SPI_MOSI

[ — BL_4! Bl TPAD SPI_M SO

[ — BL_4! Bl TPAD SPI_CLK
CO—senw USB_80D USE USB EXTA P
e nw USB_80D USE USB EXTA N

[ — UART_ 4! UART SMC DEBUGPRT TX L
[— UART_4! UART SMC DEBUGPRT RX L
CO—\sa2Exu USB_80D USE USB2 EXTA MUXED P
CO—\sezExa USB_80D USE USB2 EXTA MUXED N
CO—\ssz Exa USB_80D USE USB2 EXTA MUXED F P
CO—sm2 USB_80D USE USB2_EXTA MUXED F N
D —lsEaexaa B USB_80D USBE3_PCH RX USB3 EXTA D2R P
D —lsaa_exaa B USB_80D USBE3_PCH RX USB3 EXTA D2R N
O tsmeaa USE_80D USE3_PCH T USB3_EXTA R2D P
O —\smeaar USB_80D USBE3_PCH T USB3 EXTA R2D N

[ — USB 80D USB3_PCH RX USB3 EXTA D2R F P
[ — USB 80D USB3_PCH RX USB3 EXTA D2R F N
[ — USB_80D USBE3_PCH T USB3 EXTA R2D F P
[ — USB_80D USBE3_PCH T USB3 EXTA R2D F N
[ — USB_80D USB3_PCH T USB3 EXTA R2D C P
[ — USB_80D USB3_PCH T USB3 EXTA R2D C N
CO—\saeas USB_80D USE USB EXTB P
CO—\saeas USB_80D USE USB EXTB N

O Lsma_sxan ax USE_s0n LsBa_poH_RX USB3_EXTB D2R P
D —\seaexam B USB_80D USBE3_PCH RX USB3 EXTB D2R N

[ — USB 80D USB3_PCH RX USB3 EXTB D2R RC P
[ — USB 80D USB3_PCH RX USB3 EXTB D2R RC N
O —\seexqaT USB_80D USBE3_PCH T USB3 EXTB R2D P
CO—\saa ede T USB_80D USBE3_PCH T USB3 EXTB R2D N

[ — USB_80D USB3_PCH T USB3 EXTB R2D C P
[ — USB_80D USB3_PCH T USB3 EXTB R2D C N
CO—\seasnix USB_80D USB3_PCH RX USB3_SD D2R P

O lsaasnRx USB_80D USB3_PCH RX USB3 SD D2R N

O —lsmsnr USB_80D USB3_PCH T USB3 SD R2D C P
CO—lsssnr USB_80D USB3_PCH T USB3 SD R’D C N

[ — USB 80D USB3_PCH RX USB3 SD D2R C P

[ — USB 80D USB3_PCH RX USB3 SD D2R C N
[— USE_80D USER_PCH T: USB3 SD R2D P

[— USE_80D USER_PCH T: USB3 SD R2D N
D& usa maLA PCH_USB_RBI A PCH USB RBI AS
[CO—BCHDUEEQ K UNUSED, QK PAE 80D QK POE PCl E_CLK100M PCH P
O BoHLDUEEQ K UNUSED, QK PAE 80D QK POE PCl E_CLK100M PCH N
[ BCH.DI FEQL K UNUSED, QK PQE 80D QK PAE PCH_CLK96M DOT_P
[ —BCH.DI EEQLK UNUSED, QK PQE 80D QK PAE PCH CLK96M DOT_N
[CO—BCH.DI FEQLK UNUSED, QK PQE 80D QK PAE PCH CLK100M SATA P
[CD—BCH.DI EEQLK UNUSED, QK PQE 80D QK PAE PCH_CLK100M SATA N
[ — o= QK PAE PCH CLK14P3M REFCLK

36

36
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USB Hucopyb nets

TP SPI nets

USB EXTA nets (Right USB port)

USB EXTB nets (Left USB port)

SYNC DATE=11/13/2012

ISYNC VASTER=CLEAN J43

PCH Constraints 1

@ Appl e I nc.
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LPC Bus Constraints

LPC

=3x_DI ELECTRI C

CLK_LPC

=4x_DI ELECTRI C

SOURCE: Cal pel | a Platform Design Cuide

for Ibex Peak M (DG 398905-398905_v1.5),

Section 3.15

PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
LPC_45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
CLK_LPC_455 . =45_OM SE =45_OM SE =45_OM SE =45_OM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT

SVB

=2x_DI ELECTRI C

HD Audi o I nterface

Constraints

SMBus Interface Constraints
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SVB_455_R 505 TCP, BOTTOM =50_0rm SE =50_orm SE =50_orm SE =50_orm SE
SVB_455_R 505 . =a5_orm SE =a5_orm SE —45_0mm SE —45_0mm SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT

HDA

=2x_DI ELECTRI C

SOURCE: Cal pel | a Platform Design Guide

for Ibex Peak M (DG 398905-398905_v1.5),

Section 3.15

PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
HDA_45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT

SPI

=4x_DI ELECTRI C

XDP Constraints

SI O Signal Constraints
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 458 . =45_OM SE =45_OM SE =45_0HV_SE =45_0HV_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
CLK_SLow * =4x_DI ELECTRI C ?
SPI Interface Constraints
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK caP
SPI_ass . =45_OM SE =45_OM SE =45_OM SE =45_0M SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT

PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
PCH_455 . =45_OM SE =45_OM SE =45_OM SE =45_OM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
PCHI TP B =2:1_SPACI NG ?
Di spl ayPor t
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
DP_80D * =80_CHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG
DP_20P * =3x_DI ELECTRI C 2 DP_20P TP, BOTTOM =4x_DI ELECTRI C
DP_20THERHS * =4x_DI ELECTRI C ? DP_20THERHS TOP, BOTTOM =6x_DI ELECTRI C
DP_20THER B =3x_DI ELECTRI C ? DP_20THER TP, BOTTOM =4x_DI ELECTRI C
DP_AUX * =3x_DI ELECTRI C ? DP_AUX TOP, BOTTOM =4x_DI ELECTRI C

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T
DP_TX DP_TX * [F72DF'> o
DP_TX *_TX . mﬁzoru;m’«s’ ‘
DP_TX *_RX . mﬁzoru;m’«s’ ‘
DP_TX . . mﬁzorua’a -
System C ock Signal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G(’A;Z’{
CLK_SLOW 45S * =45_0HM _SE =45_0HM _SE =45_0HM _SE =45_0HM _SE =STANDARD =STANDARD o
CLK_25M 45S * =45_0HM _SE =45_0HM _SE =45_0HM _SE =45_0HM _SE =STANDARD =STANDARD »
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT

CLK_SsLow

=2x_DI ELECTRI C

CLK_25M

=5x_DI ELECTRI C

NOTE: 25Mz system clocks very sensitive t

o noi se

61

PCH Net Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CDO—tecan LEC 4 LBC LPC AD<3..0> 14
CO—LecERaEL LEC 4 LBC LPC FRAME L 14
[ — LpC 4 LpC LPCPLUS RESET L 64
[>—lecakam aKieca aKiec LPC CLK24M SMC 1
[ — QK 1 PC 4 QK 1PC LPC CLK24M SMC R 12
[CDO—ecakaam QLK L PC 4! QK IPC LPC CLK24M LPCPLUS
[ — QLKL PC 4! QK 1PC LPC CLK24M LPCPLUS R
[CO—S\elseaiak MB_45S R 50! NE SMBUS PCH CLK 14
O —SMRLS_PCH DA, MB_45S R 50! NE SMBUS PCH DATA 14
[CO—SMelseaio ak MB_45S R 50! NE SM._PCH 0 _CLK 14
[CD—SMELS_BCH.0_DAT, MB_45S R 50! NE SM._PCH 0 DATA 14
CO—S\Bls.s\c1 o sa MB_45S R 50! NE SMBUS SMC 1 SO_SCL 1
[CO—S\eLs.swe 1 so_soa MB_45S R 50! NE SMBUS SMC 1 SO SDA 1
[O—tmaarax A4 oA HDA BIT_CLK -
i A4 oA HDA BIT CLK R 2
CO—toasuc HDA_4: HDA HDA SYNC 12
[ — HDA_4: HDA HDA SYNC R 12
[CD—toaksL HDA_4: HDA HDA RST R L 12
O A4 oA HDA RST L oz
CO—asni HDA_4: HDA HDA SDI NO 12
CO—asman HDA_4: HDA HDA SDOUT 12
[— HDA_4! HDA HDA_SDOUT_R 12
CO—eususax QK _SLow a: QK SO PM CLK32K SUSCLK R 13
i QK sona aK sion SMC CLK32K o
CO—saax BL_4! 1= SPI_CLK R 14
- Bl _a B1 SPI_ QLK w©
CO—sa M= BL_4! 1= SPI_M3SI R 14
- Bl _a B1 SPI_MOSI w©
CO—semso PL_4: PL SPI_M SO 14
[ — BL_4! 1= SPI_ M SO R a6
CO—aw< BL_4! 1= SPI_CSO R L 14
[— PL_4 1= SPI_CSO_L a6
[ PL_4: Pl SPI_SMC CLK a7
[ PL_4: PL SPI_SMC MOSI a7
[ PL_4: PL SPI_SMC M SO a7
[ PL_4: PL SPI_SMC CS L a7
[ — BL_4! 1= SPI_M.B CLK a6
[ — BL_4! 1= SPI_MB 10 MXSI a6
[ — BL_4! 1= SPI_MB 101 M SO a6
[ — BL_4! 1= SPIL_MB CS L a6
[ — BL_4! 1= SPI_| O<2> 14
- L _a Py SPl_ I R w©
[— PL_4 1= SPIL_MB | Q2 WP L a6
[ — BL_4! 1= SPI_| O<3> 14
=t L _a Py SPl_ I8 R w©
[— PL_4 1= SPI_MB 13 HAD L a6
[ e mn PO E 80D POE POH T PCIE AP R2D P 20
oo e mn PO E 80D POE POH T PCIE AP R2D N 20
[ — PCLE_80D POLE_PCH T PCIE AP R2D C P 14
[ — PCLE_80D POLE_PCH T PCIE AP R2D C N 14
CO—=aEsemr PO E 80D PO E_PCH RX PCl E AP D2R P 14
[O—rae e me PO E 80D PO E_PCH BX PCIE AP 2R N 4
CO—=ecEaKiomae QK PAE 80D QK POE PCl E_CLK100M AP_P 12
[—roEarnse QK PO E 80D aKpaE PCl E_ CLK100M AP N 2
i ST POE 80D POE POHT PCIE TBT R2D P<3..0> -
[ ST - - PCLE_80D PCLE_PCH T PCl E TBT R2D N<3..0> 25
[ S PCLE_80D PCLE_PCH T PCIE TBT R2D C P<3..0> 14
[ — PCLE_80D PCLE_PCH T PCIE TBT R2D C N<3..0> 14
[ ST - T PCLE_80D PCLE_PCH RX PCl E TBT D2R P<3..0> 14
[CO—_aEIBL®R PCLE_80D PCLE_PCH RX PCl E TBT D2R N<3..0> 14
- e E_s0n POLE_POH RX PCIE TBT D2R C P<3..0> s
[ — PCLE_80D PCLE_PCH RX PCIE TBT D2R C N<3..0> 25
CO—=cEaKioomTaT QK POE 80D QK POE PCl E _CLK100M TBT_P 12
[O—eoE ki Ter QK PO E 80D aKpaE PCl E_ CLK100M TBT N 2
[ — QK POE 80D QK POE PEG CLK100M P
[ — QK POE 80D QK PAE PEG CLK100M N
Co—em PCH_4: PCH I TP XDP_PCH TDI 12
CoO—xe1mx PCH_4: PCH I TP XDP_PCH TDO 12
CO—x=ns PCH_4: PCH I TP XDP_PCH TVB 12
CO—eIx PCH_4: PCH I TP XDP_PCH TCK 12
[ SRV PCIE_80D POE_PCH T PCl E CAMERA R2D P
CO—=eaEcau PCIE_80D POE_PCH T PCl E_CAMERA R2D N
[ PCIE_80D POE_PCH T: PCl E CAMERA R2D C P
[— PCIE_80D POE_PCH T PCIE CAMERA RD C N
Co—=eaecau PCIE_80D PO E_PCH RX PCl E CAMERA D2R P
CO—=eaecaw PCIE_80D PO E_PCH RX PCl E CAMERA D2R N
[ — POLE 80D POLE_PCH RX PCl E CAMERA D2R C P
[ — POLE 80D POLE_PCH RX PCIE CAMERA D2R C N
CO—=aEaxiomcay QK PAE 80D QK POE PCl E_CLK100M CAMVERA P
CoO—EcEaxinmcan CLK POE 80D QK PCE PCl E_CLK100M CAMERA N
[ QK PO E 80D K POE PCI E CLK100M CAMERA C P
[ — QK PO E 80D K POE PCl E CLK100M CAMERA C N

40 56

40 56

40 43 a4 64

40 43 a4 64

Cl ock Net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ — SCLK_Q K32K_RIC QK _SLow a: QK SION SYSCLK CLK32K RTCX1
[ — SCLK_ (O K25M SB QK 25M 4 QK 25M SYSCLK_CLK25M CAVERA
[ — QK _25M 4 QK 25M CLK25M CAM CLKP

[ — QLK _25M 4f QLK 25M CLK25M CAM XTALP R
[ — QLK _25M 4f QK 25M CLK25M CAM XTALP

[ — QK _25M 4 QK 25M CLK25M CAM XTALN

[ — QK _25M 4 QK 25M CLK25M CAM CLKN

[ - SCLK (O K25M TRT QLK _25M 4f QLK 25M SYSCLK CLK25M TBT
— QLK _25M 4f QLK 25M SYSCLK CLK25M TBT R
[ — SCLK_ Q1 K25M XTAL QK 25M 4 QK 25M SYSCLK CLK25M X1
[ QK 25M 4 QK 25M SYSCLK_CLK25M X2

[ — QK _25M 4 QK 25M SYSCLK CLK25M X2 R
[ — QK _25M 4 QK 25M SDCLK CLK25M X2

[ QK 25\ 4 QLK 25M SDCLK_CLK25M X2_R

[ — QK _25M 4 QK 25M SDSCLK _CLK25M X1
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Menory Bus Constraints

Menory Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

O MEMA QKo MEM 70D MEM O K MEM A _CLK P<0> 7 20 24
o MEMA QKO MEM 70D MEM O K MEM A _CLK N<O> 7 20 24
o MEMA QK MEM 70D MEM O K MEM A CLK P<1> 721 24
[CO—MEMA ClKI MEM 70D MEM O K MEM A_CLK N<1> 721 24
o MEMA CIR MEM 40S MEM CTRI MEM A CS L<1..0> 7 20 21 24
O MEMA CIR MEM 40S MEM CTRI MEM A _ODT<0> 7 20 21 24 63
CO—MEM A CKFO MEM 40S MEM CAVD MEM A _CKE<1..0> 7 20 24
O MEM A _CKE MEM 40S MEM CNVD MEM A CKE<3. . 2> 7 o1 2a
o MEMA GV MEM 40S MEM CMVD NMVEM A _CAA<9. . 0> 7 20 24 63
o MEMA OV MEM 40S MEM CAVD MEM A CAB<9. . 0> 7 21 24 63
O MEM A _DQ BYTEQ MEM 40S MEM A_DATA_0 NVEM A _DQ<7. . 0> e
CO—MEM.A_DQ BYTE] MEM 40S MEM A_DATA_1 MVEM A DQ<15. . 8> 763
O MEM A DQ BYTE2 MEM 40S MEM A_DATA_2 NMEM A DQ<23. . 16> 763
O MEM A _DQ BYTES MEM 40S MEM A_DATA_3 NMEM A DQ<31. . 24> .
CO—MEM A DQ BYTF4 MEM 40S MEM A_DATA 4 MEM A DQ<39. . 32> 721 63
CO—MEM A DQ BYTES MEM 40S NEM A_DATA_5 MEM A _DQ<47. . 40> 763
O MEM A _DQ BYTEG MEM 40S MEM A_DATA_6 NMEM A DQ<55. . 48> 763
CO—MEM A DQ BYTE? MEM 40S MEM A_DATA 7 MEM A_DQ<63. . 56> 763
CoO—MEMLA_DQS0 MEM 70D MEM A DQS 0 MEM A DQS P<0> 63
CoO—MEMLA_DQS0 MEM 70D MEM A DQS 0 MEM A DQS N<O> 63
O MEM A _DCS MEM 70D MEM A DQS_1 NVEM A _DOS P<1> 763
o MEM A _DCS MEM 70D MEM A DQS_1 NVEM A DOS N<1> 763
O MEM A DOS2 MEM 70D MEM A_DQS_2 NVEM A _DQOS P<2> 763
O MEMA DQS2 MEM 70D MEM A_DQS_2 NVEM A DOS N<2> 763
CoO—MEMLA_DQS3 MEM 70D MEM A DQS 3 MEM A DQS P<3> 763
O—MEM A DOs3 MEM 70D MEM A DQS 3 MEM A DQS N<3> 763
O MEMA D4 MEM 70D MEM A_DQS_4 NVEM A _DQOS P<4> 763
O MEMA DG4 MEM 70D MEM A DQS 4 MEM A_DOS_N<4> 7 s
O—MEM A DXSS MEM 70D MEM A DQS 5 NMVEM A_DQS_P<5> 763
CoO—MEMLA_DQSS MEM 70D MEM A DQS 5 MEM A DQS N<5> 63
CoO—MEMLA_DXE6 MEM 70D MEM A DQS 6 MEM A DQS P<6> .
CoO—MEMLA_DXS6 MEM 70D MEM A DQS 6 MEM A DQS N<6> .
O MEM A DQS7 MEM 70D MEM A_DQS_7 NVEM A _DQOS P<7> 763
O MEM A_DOS7 MEM 70D MEM A_DQS_7 NVEM A _DOS N<7> 763
O MEMEB QKO MEM 70D MEM O K MEM B_CLK P<0> 7 22 24
O MEMB GKO MEM 70D MEM O K VEM B_CLK_N<O> 722 24
oMM EB QK MEM 70D MEM O K MEM B_CLK P<1> 72324
o MEMEB QK MEM 70D MEM O K MVEM B_CLK N<1> 7 23 24
O MEM B CIRI MEM 40S MEM CTRI MEM B CS L<1..0> 7 22 23 24
oMM E CIR MEM 40S MEM CTRI NMVEM B_ODT<0> 7 22 23 24 63
O MEM B CKEQ MEM 40S MEM CMVD MEM B _CKE<1.. 0> 7 22 24
O MEM B CKE] MEM 40S MEM CMVD MEM B _CKE<3. . 2> —
oMM B QV0 MEM 40S MEM CAVD NVEM B_CAA<9. . 0> 7 22 24 63
O MEM B VD1 MEM 40S MEM CAVD VEM B_CAB<9. . 0> 7 23 24 63
O MEM B DQ BYTEQ MEM 40S MEM B_DATA_0 NVEM B_DQ<7. . 0> e
O MEM B DQ BYTE] MEM 40S MEM B_DATA_1 MVEM B_DQ<15. . 8> 763
CO—MEM B DQ BYTE2 MEM 40S MEM B_DATA 2 MEM B DQ<23. . 16> 763
O MEM B DQ BYTES MEM 40S MEM B_DATA_3 NMVEM B_DQ<31. . 24> .
O MEM B DQ BYTE4 MEM 40S MEM B_DATA_4 NMVEM B_DQ<39. . 32> 7 23 63
CO—MEM B DQ BYTES MEM 40S MEM B DATA 5 VEM B DQ<47. . 40> 63
O MEM B DQ BYTEG MEM 40S MEM B_DATA_6 NMVEM B_DQ<55. . 48> 763
O MEM B DQ BYTEZ MEM 40S MEM B_DATA_7 NMVEM B_DQ<63. . 56> 7 63
CoO—MEMLB_DQS0 MEM 70D MEM B DQS 0 MEM B_DQS P<0> 63
CoO—MEMLB_DQS0 MEM 70D MEM B DQS 0 MEM B _DQS N<O> 63
O MEM B_DQSI MEM 70D MEM B DQS_1 NVEM B_DQOS P<1> 763
o MEM B DCS MEM 70D MEM B_DQS_1 MEM B_DOS N<1> 7 s
oMM B DQS2 MEM 70D MEM B_DQS_2 NVEM B_DQOS P<2> 763
O MEM B DOS2 MEM 70D MEM B DQS 2 VEM B_DQS_N<2> 7 63
CoO—MEMLB DQS3 MEM 70D MEM B DQS 3 MEM B_DQS P<3> 763
CoO—MEMLB DQS3 MEM 70D MEM B DQS 3 MEM B _DQS N<3> 63
O MEM B DOsa MEM 70D MEM B DQS 4 MVEM B DQS P<4> 763
oMM B D4 MEM 70D MEM B DQS 4 MEM B_DQS _N<4> 7 s
CoO—MEMLB DQSS MEM 70D MEM B DQS 5 MEM B _DQS P<5> 763
CoO—MEMLB DQSS MEM 70D MEM B DQS 5 MEM B _DQS N<5> 63
CoO—MEMLB DXS6 MEM 70D MEM B DQS 6 MEM B_DQS P<6> 7 23 63
CO—MEMB DXSE MEM 70D MEM B DQS 6 MEM B _DQS N<6> .
oMM B DQS7 MEM 70D MEM B DQS 7 MEM B_DQS_P<7> 7 s
O MEM B DQS7 MEM 70D MEM B DQS 7 MEM B_DOS N<7> 7 s
[ NVEM PUR PP1V2_S3 g wn e e
[ MEM PVR PPOV6_S3_MEM VREFCA A 18 10 20 21
[ MEM PVR PPOV6_S3_MEM VREFDOQ A 18 19 20 21
[ MEM PVR PPOV6_S3_NMEM VREFCA B 18 10 22 23
[ MEM PVR PPOV6_S3_NMEM VREFDOQ B 18 10 22 23
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PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
MEM 40S * —a0_amse =40_OHM SE =40_OHM SE =40_OHM SE =40_OHM SE =40_OHM SE
MEM 50S * s50_omvsE =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM SE
MEM 70D * —70_a01 FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF
MEM 73D * 73 a0 FE =73_OHM DI FF =73_OHM DI FF =73_OHM DI FF =73_OHM DI FF =73_OHM. DI FF
Spaci ng Rul e Sets
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
MEM_DATA2SELF * =2x_DI ELECTRI C ? o
NEM_DATAZOTHERVEM * =8x_DI ELECTRI C 2
MEM_DQS2OWNDATA * =3x_DI ELECTRI C ? »
VEM_CVD2CVD * =3x_DI ELECTRI C 2
VEM_ OMD2CTRL * =3x_DI ELECTRI C 2
VEM_CTRL2CTRL * =3x_DI ELECTRI C 2
MEM CLK2CLK * =6x_DI ELECTRI C 2
VEM_20THERVEM * =4x_DI ELECTRI C >
MEM 2PWR * =2x_DI ELECTRI C 10000
MEM 2GND * =2x_DI ELECTRI C 10000
MEM 20THER * =6x_DI ELECTRI C 2
Mermory to Power Spacing
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NGJRULEfSEr NET_PHYSI CAL_TYPE | AREA_TYPE [PHYSI @L7R¢E7$EE
MEM PVIR NEM * * MEM 2PWR MEM_70D MEM_TERM MEM 73D
MVEM_PVIR * * DEFAULT MEM 40S MEM_TERM MEM 50S
Mermory to GND Spaci ng
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NGJRULEfSEr
@D MEM * * MEM 2GND
Menory Bus Spaci ng Group Assi gnnents
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NGJRULEfSEr NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NGJRULEfSEr
MEM A_DGS_0 MEM A_DATA_O * VEM DQS20MDATA MEM A_DGS_0 * * MEM 20THER
MEM A_DGS_1 MEM A_DATA_1 * NEM DQS2OMDATA MEM A_DGS_1 * * MEM 20THER
MEM A_DGS_2 MEM A_DATA_2 * VEM DQS2OMDATA MEM A_DGS_2 * * MEM 20THER
MEM A_DQS_3 MEM A_DATA_3 * NEM DQS2OMDATA MEM A_DGS_3 * * MEM 20THER
MVEM A_DGS_4 MEM A_DATA_4 * VEM DOSZOWKDATA MVEM A_DGS_4 * * MEM 20THER
MEM A_DQS_5 MEM_ A_DATA_5 * VEM DQS2OMDATA MEM A _DQS_5 * * MEM 20THER
MEM A_DQS_6 MEM_A_DATA_6 * VEM DQS2OMDATA MEM A_DQS_6 * * MEM 20THER
MVEM A_DGS_7 MEM_A_DATA_7 * VEM_ DOSZOWKDATA MVEM A_DGS_7 * * MEM 20THER
MEM B_DQS_0 MEM_B_DATA_0 * VEM DQS2OMDATA MEM B_DQS_0 * * MEM 20THER
MEM B_DGS_1 MEM B_DATA_1 * VEM DQS2OMDATA MEM B_DGS_1 * * MEM 20THER
MVEM B_DGS_2 MEM B_DATA_2 * VEM_ DOSZOWKDATA MVEM B_DGS_2 * * MEM 20THER
MEM B_DGS_3 MEM B_DATA_3 * NEM DQS2OMDATA MEM B_DGS_3 * * MEM 20THER
MEM B_DQS_4 MEM_B_DATA_4 * NEM DQS2OMDATA MEM B_DQS_4 * * MEM 20THER
MEM B_DQS_5 MEM B_DATA_5 * NEM DQS2OMDATA | MEM B_DQS_5 * * MEM 20THER
MEM B_DGS_6 MEM B_DATA_6 * NEM DQS2OMDATA MEM B_DGS_6 * * MEM 20THER
MEM B_DGS_7 MEM B_DATA_7 * VEM DQS20MDATA MEM B_DGS_7 * * MEM 20THER
B MEM_A_DATA 0 . . MEM 20THER
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET '\IIENLAiDATAil N ‘ '\IlEMionHER -
MEM.”_DATA * SSAVE . VEM OATAZ S MEM A _DATA 2 * * MEM 20T HER o NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NGJRULEfSEr
MEM A_DATA_3 * * MEM 20THER MVEM_A_DATA_0 MEM *_DATA_* * VEM_2OTHERVEM
MEM A_DATA 4 * * MEM 20THER MEM A_DATA_1 MEM * _DATA_* * VEM_20THERVEM
MEM A_DATA_5 * * MEM 20THER MEM A_DATA_2 MEM *_DATA_* * NEM 20THERVEM
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NGJRULEfSEr MEM A _DATA 6 * * MEM 20T HER o MEM A _DATA 3 MEM * _DATA_* * wEMizcrrERr;én;l b
MEM * _DATA_* MVEM * * NEM_ DATAZOTHERMEM MEM A_DATA_7 * * MEM 20THER MEM A_DATA 4 MEM * _DATA_* * VEM_20THERVEM
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NGJRULEfSEr MEM B_DATA 0 . . NEMEZOT'-P? _ MEM A_DATA S MEM_* _DATA_* . NEM’ZO"ER@ _
VEM O VEM O N P v— MEM B_DATA_1 * * MEM _20THER MEM A_DATA_6 MEM * _DATA_* * MEM 2GTHERVEM
VEM O VEM CTRL N oo MEM B_DATA 2 * * MEM _20THER MEM A_DATA_7 MEM * _DATA_* * MEM 2GTHERVEM
VEM CTRL VEM CTRL N oo MEM B_DATA_3 * * MEM_20THER MEM B_DATA_0 MEM * _DATA_* * MEM 20THERVEM
MEM B_DATA 4 * * MEM _20THER MEM B_DATA_1 MEM * _DATA_* * MEM 2GTHERVEM
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 AREA_TYPE | SPACI I\CLRUL»E; Er MEM B_DATA 5 * * MEM 20T HER o MEM B_DATA 2 MEM * _DATA * * wEMizcrrERr;én;l b
MEM_CLK MEM_CLK * MEM CLK2CLK MEM B_DATA_6 * * MEM 20THER MEM B_DATA_3 MEM * _DATA_* * NEM 20THERVEM
N MEM B_DATA_7 * * MEM 20THER MEM B_DATA_4 MEM *_DATA_* * VEM 20THERVEM
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI M:LRUL»EiSE“r» VEM_ CVD R R VEM 2 oTrER VEM B_DATA 5 NEM *_DATA * R o omr e
NVEM.* MVEM.” . VEMLZOTHERVEN MEM_CTRL * * MEM 20THER MEM B_DATA 6 MEM *_DATA_* * NEM 2OTHERVEM
MEM CLK * * MEM 20THER MEM B_DATA_7 MEM *_DATA_* * VEM 20THERVEM
8 7 6 5
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Di spl ayPort Si gnal

NOTE: Di spl ayPort

Constraints

Physi cal / Spaci ng Constraints provided by Chipset or GPU page.

Thunderbolt SPI Signal Constraints
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
TBT_SPI _45S * =45_0HM _SE =45_0HM _SE =45_0OHM _SE =45_0OHM _SE =STANDARD =STANDARD .
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
TBT_SPI * =2x_DI ELECTRI C ?

Thunder bol t/ DP Connector Signal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G(’A;:’{
TBTDP_80D * =80_OCHM DI FF =80_OCHM DI FF =80_OCHM DI FF =80_OCHM DI FF =80_OCHM DI FF =80_CHM DI FE
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI G—rr »
TBTDP_TX TBTDP_TX * TBTDD_TXZ;DV(‘ o TBTDP_TX2TX TOP, BOTTOM =6x_DI ELECTRI C ?
TBTDP_RX TBTDP_RX * TBTDP_sziR); i TBTDP_RX2RX TOP, BOTTOM =6x_DI ELECTRI C ?
TBTDP_TX TBTDP_RX * TBTW_TXZ;R)’(‘ i TBTDP_TX2RX TOP, BOTTOM =10x_DI ELECTRI C ?
TBTDP_RX TBTDP_TX * TBTW_TXZ;R)’(‘ o TBTDP_20THERHS TOP, BOTTOM =10x_DI ELECTRI C ?
TBTDP_TX *_TX * TBTW_ZOTHE’R;IS. » TBTDP_20THER TGP, BOTTOM =6x_DI ELECTRI C ?
TBTDP_RX *_TX * TBTDD_ZGFHé% o
TBTDP_TX *_RX * TBTW_ZJHE@S" » SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’
TBTDP_RX *_RX * TBTDP_onHéRHs" » TBTDP_TX2TX M =4x_DI ELECTRI C ?
TBTDP_TX * * TBT[P_2OT}-’E’R‘ - TBTDP_RX2RX * =4x_DI ELECTRI C ?
TBTDP_RX * * TBT[P_2OT}-’E’R‘ o TBTDP_TX2RX * =6x_DI ELECTRI C ?

TBTDP_20THERHS

=6x_DI ELECTRI C

TBTDP_20THER

=4x_DI ELECTRI C

Thunder bol t / DP Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

CO—ELamn IBIDP_80D IBIDP T TBT A R2D C P<1..0>
[— - -] IBIDP_80D IBIDP T TBT A RRD C N<1..0>

[ — TEIDP_80D TEIDP T TBT A R2D P<1..0>

[ — IBIDP 80D TBIDP T TIBT A R2D N<1..0>
CO—eteraMl DP_80D DP_T. DP_TBTPA M._C P<1>

[ S I VR DP_80D DP_T. DP_TBTPA M. C N<1>
O =1eeam DP_80D Dp_T. DP _TBTPA M. C P<3>
[— R Y] DP_80D Dp_T. DP _TBTPA M. C N<3>

[ — DP_g80D P T DP TBTPA M. P<3..1:2>
[ — DP_80D DP_T. DP_TBTPA M. N<3..1:2>
[ — DP_g80D P T DP A LSX M. P<1>

[ — DP_g80D P T DP A LSX M. N<1>

[ — TBIDP 80D TBIDP_RX TBT A D2R C P<1..0>

[ — IBIDP 80D TBIDP_RX TBT A D2R C N<1..0>
[— - . TEIDP_80D TEIDP BX TBT A D2R P<1>
CO—Eram TBIDP 80D TBIDP_RX TBT A D2R N<1>
CO—Eramm TBIDP 80D TBIDP_RX TBT_A _D2R P<0>

[— - .1 IBIDP_80D IBIDP RX TBT A D2R N<O>
CO—eraaxa DP_80D DP_AUX DP_TBTPA AUXCH C P
[— - S DP_80D DP_AUX DP_TBTPA AUXCH C N

[ — DP_80D DP_AUX DP_TBTPA AUXCH P

[ — DP_80D DP_AUX DP_TBTPA AUXCH N

[ — DP_80D DP_AUX DP_A AUXCH DDC P
[— DP_80D DP_AUX DP_A AUXCH DDC N

[ — TBIDP 80D TBIDP_RX TBT A D2R1_AUXDDC P

[ — TBIDP 80D TBIDP_RX TBT A D2R1_AUXDDC N
O —erawn IBIDP_80D IBIDP T TBT B R2D C P<1..0>
[— - W= IBIDP_80D IBIDP T TBT B R2D C N<1..0>

[ — TEIDP_80D TEIDP T TBT B R2D P<1..0>

[ —3 TEIDP_80D TEIDP T TBT B R2D N<1..0>
CO—=-1BeE M DP_80D DP_T. NC DP TBTPB M. _CP<3..1:2>
[ - Y DP_80D Dp_T. NC DP TBTPB M. CN<3. .1:2>
[ — DP_80D P T DP TBTPB M. P<3..1:2>
[ — DP_80D DP_T. DP_TBTPB M._N<3..1:2>
[ — DP_80D P T DP B LSX M. P<1>

[ — DP_80D P T DP B LSX M. N<1>

[ — TBIDP 80D TBIDP_RX TBT B D2R C P<1..0>

[ — TEIDP_80D TEIDP BX TBT B D2R C N<1..0>
CO—=rame TBIDP 80D TBIDP_RX TBT B D2R P<1..0>
CO—erame IBTDP_80D IBIDP RX TBT B D2R N<1..0>
[ S - - WG DP_80D DP_AUX NC DP TBTPB AUXCH CP
[ - W DP_80D DP_AUX NC DP TBTPB AUXCH CN
[ — DP_80D DP_AUX DP_TBTPB AUXCH P

[ — DP_80D DP_AUX DP_TBTPB_AUXCH N

[ — DP_80D DP_AUX DP B AUXCH DDC P

[ — DP_80D DP_AUX DP B AUXCH DDC N

[ — IBIDP 80D TBIDP_RX TBT B D2R1_AUXDDC P

[ — TBIDP 80D TBIDP_RX TBT B D2R1_AUXDDC N
Thunderbolt |1 C Net Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ — DP_80D Dp_T. DP TBTSRC M. C P<3..0>
[ — DP_80D Dp_T. DP TBTSRC M. C N<3..0>
[— DP_80D DP_AUX DP_TBTSRC AUXCH C P

[ — DP_80D DP_AUX DP _TBTSRC AUXCH C N
CO—arseax IBT_SPI_4 IBT_SPL TBT SPI_CLK
CO—1arse sl IBT_SPI_4 IBT_SPL TBT SPI_MOSI
[CO—IBLsel_Ms0 IBT_SPI_4 IBT_SPL TBT SPI_M SO
CO—Iarsecs IBT_SPI_4 IBT_SPL TBT SPI_CS L

25 64

25 64

Only used on dual -port hosts.

Only used on hosts supporting Thunderbolt video-in
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ISYNC MASTER=CONSTRAI NTS

Thunder bolt Constraints

@ Appl e I nc.
®

i zry A

NOTI CE OF PROPRI ETARY PROPERTY:

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

|

N

1
v

TO MAINTAI N THI' S DOCUMENT | N CONFI DENCE

NOT TO REPRODUCE OR COPY I T

NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
ALL RI GHTS RESERVED

CH_NUM>

115 OF 121

2




M Pl Interface Constraints

Camer a Net

Properties

Menory Bus Constraints

PHYSI CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP-
MPI_85D . a5_omorEe =85_CHWLDI FF =85_CHWLDI FF =85_CHWLDI FF =85_CHM DI FF =85_CHM DI FF o
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG ve e SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Ve GHT
M PI_20THER . =4X_DI ELECTRI C ? M PI_20THER ToP, BOTTOM =6X_DI ELECTRI C ?
MPI_20LK . =6X_DI ELECTRI C ? MPI_20K ToP, BOTTOM =8X_DI ELECTRI C ?
M Pl CLK_20THER . =7X_DI ELECTRI C ? M PI CLK_20THER ToP, BOTTOM =10X_DI ELECTR C ?
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
M PI_DATA * MPI_20THER
M Pl _DATA CLK_M PI MPI_20LK
CLK_M PI - M PICLK_20THER

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP-
S2_MEM 458 N =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD ~STANDARD
S2_MEM 85D * =85_oHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF =85_0HM DI o

Spaci ng Rul e Sets

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG e G SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT

S2_DATA2SELF * =2x_DI ELECTRI C ? o S2_DATA2SELF TOP, BOTTOM =4x_DI ELECTRI C ? )
S2_DQS20WNDATA * =2x_DI ELECTRI C ? o S2_DQS20OWNDATA TOP, BOTTOM =4x_DI ELECTRI C ? )
S2_CVD2CVD * =2x_DI ELECTRI C > S2_CMD2CVD ToP, BOTTOM =4x_DI ELECTRI C 2

S2_CMVD2CTRL * =2x_DI ELECTRI C ? o S2_CMVD2CTRL TOP, BOTTOM =4x_DI ELECTRI C ? )

S2_CTRL2CTRL * =2x_DI ELECTRI C ? o S2_CTRL2CTRL TOP, BOTTOM =4x_DI ELECTRI C ? ‘

S2_20THERVEM * =4x_DI ELECTRI C ? o S2_20THERVEM TOP, BOTTOM =6x_DI ELECTRI C ? ‘

S2MEM_2PVR * =2x_DI ELECTRI C ? o S2MEM_2PVWR TOP, BOTTOM =4x_DI ELECTRI C ? ‘

S2MEM_2GND * =2x_DI ELECTRI C ? o S2MEM_2GND TOP, BOTTOM =4x_DI ELECTRI C ? ‘
S2MEM_20THER * =6x_DI ELECTRI C ? o S2MEM_20THER TOP, BOTTOM =10x_DI ELECTRI C ? ‘

Menory Bus Spaci ng Group Assignnents
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI l\GﬁRUL’E SET. NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG?RUL»E SET
S2_MEM _DATA* * * szNEMfon»—}ER o S2_MEM DQs1 S2_MEM _DATAL * -

S2_MEM_DQs* * * szNEMfonQEE o S2_MEM _DQS0 S2_MEM_DATAO * 527D®20./‘N[;A%A“ »

S2_MEM_CMVD * * szNEMfonQEE :

S2_MEM CTRL * * szNEMfonQEE :

S2_MEM _CLK * * szNEMfonQEE o

S2_MEM DATA* =! * S2_DATAZSELF .

= oMo = v on - p— Menory to Power Spacing _

S2_NEM_ VD S2_NEM CTRL N < oo NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET

S2_MEM CTRL S2_MEM CTRL * s2_cTRL2CTRL. S2_MEMLPVR S2_MEML . SZMEM 2PVR
S2_MEM * S2_MEM * * S2_20THERVEM S2_MEMLPVR . . DEFALLL

Mermory to GND Spaci ng

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

GN\D

S2_MEM *

S2MEM 2GND

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[— MEM QLK MEM 85D MEM QLK MEM CAM CLK P
f— NEM O K MEM 85D MEM QLK MEM CAM CLK N
[— NEM CNTL NEM 4 NEM CTRI MEM CAM CKE

(e NEM CNTL NEM 4 NEM CTRI MEM CAM CS L

(e NEM 4 NEM CTRI MEM CAM QDT

(e MEM QD NEM 4 NEM CTRI MEM CAM CAS L
(e MEM QD NEM 4 NEM CTRI MEM CAM RAS L
[— MEM QD NEM 4 MEM QD MEM CAM VE L

[—S MEM VD NEM 4 MEM VD NVEM _CAM BA<0>
[— NEM CND NEM 4! NEM CND NVEM CAM BA<1>
f— NEM VD NEM 4 NEM VD MEM CAM BA<2>
[ MEM DQSO MEM 85D MEM DQSO MEM CAM DQS P<0>
[— MEM DQSO MEM 85D MEM DQSO MEM CAM DQS N<O0>
[ NEM DOR1 NEM 85D NEM DOE1 MEM CAM DQS P<1>
0> MEM DQS1 MEM 85D MEM DQS1 MEM CAM DQS N<1>
= MEM DATA_Q NEM 4 MEM DATAQ NVEM _CAM DVKO>
0> NEM DATA 1 NEM 4 NEM DATAL MEM CAM DMk1>
> NEM. NEM 4 NEM CND MEM CAM A<14..0>
[— MEM DATA 0 NEM 4 MEM DATAQ MEM CAM DQX7. . 0>
[— MEM DATA 1 NEM 4 MEM DATAL MEM CAM DO<15. . 8>
[ED—MEL_DatA M Pl _85D M Pl_DAT, M PI_DATA P
[CD—MeL_DatA M Pl _85D M Pl_DAT, M PI_DATA N

= MPI_85D M Pl _DAT, M Pl _DATA_CONN P
> M Pl _85D M Pl _DAT, M PI_DATA CONN N
ED—Meax M Pl _85D QK MPI MPI_CLK P
Co—Meax M Pl _85D QK MPI MPlI_CLK N

[y MPI_85D QK MPL M Pl _CLK CONN P
[ S MPL_85D QK MEPL MPI_CLK CONN N
[ MEM PUR PP1V35_CAM

= NEM PUR PPOV675 CAM VREF
[ S MNEM BVR PPOV675 MEM CAM VREFCA
= NEM PVR PPOV675_MEM CAM VREFDQ
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8 7 6 5 4 3 2 1

PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP e
1TOL_DI FFPAI R . =STANDARD =STANDARD =STANDARD =STANDARD 0.1 M 0.1 MW ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
2TOL D1 FFPAI R . ~STANDARD 02w 01w =STANDARD 0.1 M 0.1 M CO—sms swo ssa NE_45S_R 50 A SMBUS SMC 0 SO _SCL a7 40 60
[CO—simus sic o so soa MB_45S_R_50 A SMBUS SMC 0 SO _SDA a7 40 60
[O—sms soi s so MB_45S_R_50 A SMBUS SMC 1 SO _SCL 14 32 37 40 43 44 64 69
[CO—sieus e 1 so soa MB_45S_R_50 A SMBUS SMC 1 SO_SDA 14 32 37 40 43 44 64 69
[O—swms s sa MB_45S_R_50 A SMBUS SMC 2 S3 SCL 37 40 61 65
s soa MB_45S_R_50 A SMBUS SMC 2 S3 SDA 37 40 61 65
[O—swms scasa MB_45S_R_50 A SMBUS SMC 3_SCL 36 37 40 44 64
[O—smus sic s soa MB_45S_R_50 A SMBUS SMC 3 SDA 36 a7 40 44 64
[O—sms sns @ sa NE_45S_R 50 A SMBUS SMC 5 G3 SCL a7 40 48 50 64
Co—simus sic s ca soa MB_45S_R_50 A SMBUS SMC 5 G3 SDA 37 40 48 50 64
SMBus Charger Net Properties
NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—sensenieepAlR CHGR CSI P 50
CO—sewse neeeaie Tol_DiEFPAIR CHGR CSI_N 50
[ — TOL_DI EEPALR CHGR CSI R P s0
[ — TOl_DI EEPALR CHGR CSI_R N s0
[CO—sewse neeeae IOl D EEPAIR CHGR CSO P 50
Co—sewse neeeae IOl D EEPAIR CHGR CSO N 50
F— IOl D EEPAIR CHGR CSO R P 43 50
= Tol_DiEFPAIR CHGR CSO R N 43 50

ISYNC NMASTER=CONSTRAI NTS SYNC DATE:O&/ 25/ 201
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PHYSI CAL_RULE_SET LAYER AGFONRTE | M NMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP FFPAI R NECK GAP
SENSE_1TOL_45S * =1TOL_DI FFPAI R =45_0HM _SE =45_0HM _SE =45_OHM_SE =1TOL_DI FFPAI R =1TOL_DI FFPAI R
SENSE_1TOL_P2MM . 1Tan_pr FRPATR 0.200 M1 0.100 M1 =1TOL_DI FFPAI R =1TOL_DI FFPAI R ~1TCL_DI FFPAI R
THERM_1TOL1_45S * =1TOL_DI FFPAI R =45_0OHM _SE =45_0HM_SE =45_OHM_SE =1TOL_DI FFPAI R =1TOL_DI FFPAI R

SPKR_DI FFPAI R . -1701_DI FFPAI R 0.300 M1 0.100 M1 =1TOL_DI FFPAI R =1TOL_DI FFPAI R ~1TCL_DI FFPAI R

SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | WEI GHT NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET

SENSE . =2: 1_SPACI NG 2 cPu_cave @0 . @D P2vu
THERM . =2: 1_SPACI NG 2 CPU_VOCSENSE @0 . aD_P2vm
AUDI O . =2: 1_SPACI NG -

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

SPACI NG_RULE_SET LAYER LINE- TO LINE SPACING | WEI GHT an ak_PaE . aD_P2vM

G\D * =STANDARD ? G\D PClE* * GND_P2MM
G\D SATA* * GND_P2MM
—= @p user N aD_P2MM

SPACI NG_RULE_SET LAYER LINE- TO LINE SPACING | WEI GHT -

— @ Lvos* N GND_P2MWM

GND_P2MM * 0.20 MV 10000
o SB_POVER CLK_PCI E * PWR_P2MV

PWR_P2MV * 0.20 MV 10000
SB_POVER SATA* * PWR_P2MV
SB_POVER SATA* * PWR_P2MV

J11/J313 Specific Net Properties
RETTVRE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ — ENSE_DI EEPAI R THERM 1TQ1_4 THERM INLET THVSNS D1 _P a4

[ — ENSE_DI EFPAI R THERM 1TQ1_4 THERM INLET THVENS D1 N a4
[ — ENSE_DI EEPAI R THERM 1TQ1_4 THERM TBTTHVENS D2 R 4
[— ENSE_DI EEPAI R THERM 1TQ1_4 THERM TBTTHVMENS D2 R N 4
[ — ENSE_DI EFPAI R THERM 1TQ1_4 THERM TBTTHVENS D2 P
[ — ENSE_DI EEPAI R THERM 1TQ1_4 THERM TBTTHVENS D2 N
[— ENSE_DI EEPAI R THERM 1TQ1_4 THERM TBT M.BBOT THVENS P a4
[ — ENSE_DI EEPAI R THERM 1TQ1_4 THERM TBT M.BBOT THVBNS N a4
[ ENSE_DI EEPAI R THERM 1TQ1_4 THERM M.BBOT_THVSNS D3 P
[ — ENSE_DI EEPAI R THERM 1TQ1_4 THERM M_BBOT_THVSNS D3 N
[CO—sEMsEnierpaR ENSE_1TCn_4! ENSE TBDTHVENS D2_P aa
[ — ENSE_DI EFPAI R ENSE_1TQ1_4: ENSE TBDTHVENS D2 N a4
(- ENSE_DI EEPAI R ENSE_1TQ1_4: ENSE CPUTHVENS D2 P aa
[ —SENSEDIEERAIR ENSE_1TO1_4! ENSE CPUTHMSNS D2 N a4
[CO—SENSEDIEERAIR ENSE_1TO1_P2MM ENSE CPUVCCI OS0_CS N
[CO—SENSEDIEERAIR ENSE_1TO1_P2WM ENSE CPUVCCI GOS0 _CS P
[ sese neeea s ENSE 1TOn eo s CPUVR I SNS1 P 12 2
[O—sesse neeeae ENSE_1TQI_P20au EnsE CPUVR I SNS1 N 42 52
[CO—SENsEDIEERAIR ENSE_1TO1_4! ENSE CPUVR | SNS2_P 42 52
O —sewse nieeealr ENSE_1TCn_a! ENSE CPUVR | SNS2_N 42 52
[ ENSE_1TOI_ P2y ENSE CPUVR I SNS1 P R 42 a3
[— ENSE_1TQ1_P2Mv ENSE CPUVR I SNS1 N R 42 43
[ ENSE_1TQ1_4! ENSE . CPUWR ISUM R P a2
[ ENSE_1TCn_4! ENSE CPUWR ISUM R N a2
O —seMse DiEEPALR ENSE_1TC1_Pon ENSE | SNS _CPUDDR P P
[ ENSE_DI EFPAI R ENSE_1TQ1_P2Mv ENSE | SNS CPUDDR N a2
[COD—SENSEDIEERAIR ENSE_1TO1_4! ENSE I SNS P3V3S5 N a2
[O—sense nieeeae ENSE_1TC1_4 ENSE | SNS_P3V3S5_P a2
[CD—SENSEDIEERAIR ENSE_1TO1_4! ENSE I SNS 3V3 SO P
[ SENSEDIEERAIR ENSE_1TO1_4! ENSE I SNS 3V3 SO N
[ ENSE_DI EFPAI R ENSE_1TQ1_4: ENSE | SNS CAMERA P a1
[ —SENSEDIEERAIR ENSE_1TO1_4! ENSE | SNS CAMERA N m
O —sensEnieepAlR ENSE_1TO1_4! ENSE I SNS P3V3 SO N m
[CO—SENSEDLEERAIR ENSE_1TO1_4! ENSE I SNS P3V3 SO P a1
O —sense nieepalR ENSE_1TC1_P20Mu ENSE I SNS 1V05 S0 P 42 55
[CO—saseneeear ENSE_1TQL_P2Md ENSE I SNS 1V05 SO N 42 55
- ENSE_DI FEPAI R ENSE_1TQ1_4! ENSE . | SNS BMON GAIN P
[ ENSE_DI EEPAIR ENSE_1TQ1_4! ENSE . I SNS BMON _GAI N N
(- ENSE_DI EFPAI R ENSE_1TQ1_4: ENSE I SNS HS COVPUTI NG N 41 43
[ ENSE_DI EFPAI R ENSE_1TQ1_4: ENSE | SNS HS COVPUTI NG P 41 43
O —seMsenierpaR ENSE_1TC1_a: ENSE I SNS HS OTHER N "
O —sEMse DiEEPALR ENSE_1TC1_a: ENSE I SNS HS OTHER P "
O —sese nieepalR ENSE_1TCn_a! ENSE ISNS 1V2 S3 N a ss
[O—sense neeeae ENSE_1TC1_4 ENSE ISNS 1V2_S3_P a ss
O —sessenierear ENSE_1TC1_a: ENSE | SNS Al RPORT N ™
O —SEMsEnierpaR ENSE_1TC1_a: ENSE | SNS Al RPORT P ™
[ — ENSE_DI EEPAI R ENSE_1TQ1_4: ENSE I SNS SSD N a1
[CO—SENSEDLEERAIR ENSE_1TO1_4! ENSE I SNS SSD P a1
O —sesse DiEEpALR ENSE_1TC1_a: ENSE I SNS LCDBKLT N ™
O —seMsEnierpaR ENSE_1TC1_a: ENSE | SNS LCDBKLT P ™
(- ENSE_DI EEPAIR ENSE_1TQ1_4! ENSE . | SNS_PANEL_N 43
O —seMsEnierpaR ENSE_1TQ1_4 ENSE | SNS PANEL P P
D —sese nieepAlR ENSE_1TCn_a! ENSE I SNS HS GAIN N 43 as
D —Sese DieepAlR ENSE_1TCn_a! ENSE ISNS HS GAIN P 43 as
CO—ALDFE 1TQI DIFEPALR Do SPKRAMP | NR P 47 61 65
[O—Anoer 1TQI DIFEPALR e SPKRAMP_| NR N 47 61 65
D 1Tol DiEEPAIR Do MAX98300 R P .
D 1Tol DiEEPAIR Do MAX98300 R N .
[ — PKR_OUT PKR_DI FEPAI R DO SPKRAMP_ROL P 47 64
[ — PKR_OUT PKR_DI FEPAI R DO SPKRAMP_ROL N 47 64
[ — B_PONR PP3V3 S5 8 11 13 15
= e PP3V3 SO

e D GN\D
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SD Card Net Properties

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SD_45SE . =45_OM SE =45_0HV_SE =45_0HV_SE =45_0HV_SE

Rz 3
ELECTRI CAL_CONSTRA! NT_SET PHYSI CAL SPACI NG

[Z)—SDOAL D asse SDOONN_DATA<O. . 3>
[T)-SaK D asse SDCOWN_CLK

(e D asse SDCONN_ WP

0 D asse SDCONN_CVD

[ D asse SDOONN DETECT L
0D D asse SPl SD SPI_CLK

= D 45SE SPL SD SPI_CS L

= D asse SPI SD SPI_MOSI

(e D asse SPl SD SPI_M SO

[ QK 2sma SDSCLK CLK 25M X1
(e QK 2sma SDCLK CLK25M X2 R
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Change Li st:
<RDAR: / /| COVPONENT/ 508934>

<RDAR: / / COVMPONENT/ 508937>
<RDAR: / / COMPONENT/ 508941>
<RDAR: / / COMPONENT/ 508945>

Ki snet :

J43 HW EE SCHEMATI C | PROTO O
J43 HW EE SCHEMATI C | PROTO 1
J43 HW EE SCHEMATI C | EVT
J43 HW EE SCHEMATI C | DVT

af p: // ki snet . appl e. com Ki srret - Proj ect s/ J41-J43

Useful WKki Links:

Schenmati c Conventions - https://hnts. ecs. appl e. conf wi ki /i ndex. php/ User: Werry/ SchConventi ons
Schematic Design Wki - https://hnts. ecs. appl e. conf wi ki /i ndex. php/ Schenati c_Desi gn
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