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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 M.B, 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 NUMBER 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 Tosn e tor Boder e
M_B_DEVEL: ENG ALTERNATE, BKLT: ENG, XDP_CONN, DDRVREF_DAC, SOPGOCD_I SL, DBG.ED, | SNS: ENG 376S1129 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 7oy 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 e oy w10 e
37250186 37250185 ALL M@ alt to O odes
OJr r ent Sensor (bnf i gur at I 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
| SNS: ENG S — o VENDOR CFG1 | CFGO 37180713 | 37150858 At oo
| SNS: PROD (CPLLHS_| SNS: YES, CPUNRLI SNS: YES, CRAAL| SYS: YES, PIV05_. SAS: N A RPCRT_ 5165 N, S50 SNk Y, LCCBKLT_| SNS: N\ VS5, SNS: N\ 3V350_1 SNS: N OTHER_HS_| SS: L CAVL) S15: N RUDKRL| 15V PAREL_| S86: O HYNI X 0 0 12850371 12850376 ALL rome Lt o sawe
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 alt 1o T
DDR3: HYNI X_4GB RAMCFGD: L, RANCFGL: L, RAMOFG2: L, RAMCFGS: L, DRAM TYPE: HYNI X_4GB o 107S0z54 1orsozar AL
DDR3: HYNI X_8GB RAMCFGD: L, RAMCFGL: L, RAVMOFGR: H, RAMCFGS: L, DRAM TYPE: HYNI X_8GB o S| ZE CFG 3 CFG 2 35383452 35351280 AL
DDR3: SAVBUNG 4GB RAMCFGD: L, RAMOFGL: H, RAMDFGR: L, RAMOFGS3: L, DRAM TYPE: SAVBUNG 4GB o 48 0 0 12690386 12690284 At o
DDR3: SAVBUNG 8GB RAMCFGD: L, RAMOFGL: H, RAMDFG2: 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, RAMCFGS: 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 RAMCFGD: H, RAMCFGL: L, RAMCFG2: L, RAMOFG3: L, DRAM TYPE: M CRON_4GB o 19750542 19750544 AL b
DDR3: M CRON_8GB RAMCFQ: H, RAMCFGL: L, RAMCFG: H, RAMCFG3: L, DRAM TYPE: M CRON_8GB 19750545 19750544 AL T T
DDR3: HYNI X_16GB RAMCFQD: L, RAMCFGL: L, RAMCFG2: L, RAMCFG3: H, DRAM TYPE: HYNI X_16GB 13650681 13650638 A men e
DDR3: SAMBUNG_16GB RAMCFQO: L, RAMCFGL: H, RAMCFG: L, RAMCFG3: H, DRAM TYPE: SAVBUNG 16GB 13850841 13650638 AL Lo
DDR3: ELPI DA_16GB RAMCFQD: H, RAMCFGL: H, RAMCFG2: L, RAMOFGS: H, DRAM TYPE: ELPI DA_16GB 376500014 | 87650761 A 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 ammuabl 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 S0wz, 1. . 500 12890 CRITI CAL TBTROM BLANK 860-3428 860-1327 AL o s o
341500159 1 120, EPROM FALCEN 8 DGE(V2T. 1), PRXO 0,91101 3113 12890 CRITI CAL TBTROM PROG 33350787 33380677 o Tre x| ALL o s o
33851214 1 1 SHEL2- 81, 40M/ S00M S e 167808 U5000 CRI TI CAL SMC: BLANK 860-3690 860-1328 AL e s o _—
335500006 1 |G, SER AL FLASH, 64 MBI T 3V, VBON, GE=1 U6100 CRI Tl CAL BOOTROM_MAC: BLANK 33350785 33350681 SRwTeE X s | ALL T SToerE wo
335500007 1 ICSERI AL FLASH 64 MBI T 3V, VBON, GE=1 U6100 CRI TI CAL BOOTROM_NUM BLANK 35353814 35353812 AL e
341500153 1 |6 B RMWDL0B), PROTO 0, 111011133 U6100 CRI TI CAL BOOTROM PROG 311500008 | 31180271 AL o e
311S00007 31150426 ALL ALT SN BUFFER
311S00015 31150450 ALL AT T A
'\/bdul e Par t S 311S00013 3110508 ALL AT SN 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 g
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, BCMISTOOAZKFEBAG, S2 CHRA, B30, 209FCBGA U3900 CRITI 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, 524 5. 9M 8P 3. 33,3 OFN Q7310, Q7320 CRI TI CAL VCORE_FET: REN
376500037 2 VGSFET, 1 GHL 30V, 64,3, 5M 8P 3. 33,3 OFN Q7311, 7321 CRI TI 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, 224 6. OM 8P 3. 3X3.3 OFN Q7311, 7321 CRI TI 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, U250, L2600 CRI TI CAL CRAM TYPE: H4 X 4B
33350681 4 1 C. SORAM 16, LPODRS- 1600, 178P FBGA 12300, L2400, U250, L2600 CRI TI CAL CRAM TYPE: Ha X_8cB
333500001 4 1 C. SORAM 23N 8GB, LPOORS- 1600, 178P FBGA (2300, L2400, 12500, L2600 CRI TI CAL CRAMLTYPE: SAVBLNG_ 4GB ST ERIETSE
333500003 4 1 . SORAM 23AM 16GB, LPODRS- 1600, 178P FBGA 12300, L2400, U250, L2600 CRI TI CAL CRAM TYPE: SANBUNG 8B - -
33350793 4 1 . SORAM 50, LPDORG- 1600, 1760 FBCA 12300, L2400, U250, L2600 CRITI CAL CRA TYPE: ELP DA 4G BOM Confi guration
33350791 4 1 SR 26ch, LPDERD- 1000, 178 P 23200, (2400, L2500, (2600 CRITI CAL o TP L7 o 58 d} Appl e | nc.
33350793 4 1 . SORAM 86, LPDCRS- 1600, 178 FBGA 12300, L2400, L2500, L2600 CRI TI CAL oRAM TYPE: M CRON 4GB ®
33350791 4 1C. SORAM 16G8, LPCDRY- 1600, 178P FBGA (2300, L2400, 12500, L2600 CRI TI CAL CRAMLTYPE: M CRON 6B 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 OMERRPLE | Ne, S THE
THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
IV ALL RI GHTS RESERVED
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BOM Vari ant s Alternate Parts
BOM NUMBER BOM NAMVE BOM OPTI ONS ) PART NUMBER | e 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

Modul e Parts

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
33851246 1 1 C, @.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, 3113 Us000 CRI TI 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 COWNPTS CRITI CAL M.B_OWNPTS NOTI CE OF PROPRI ETARY PROPERTY:
685- 00048 1 VOORE FET, VSHY, J113 VOOREFETS CRITI CAL VOORE_FETS PRBRI ETARY | PROPERY OMERRPLE | Ne, S THE
THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
IV ALL RI GHTS RESERVED
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PD Modul e Parts

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
806- 5107 1 CAN, TOPSI DE, ALT, 341/ 143 TBTTOPS| DE_2P_FENCE CRI TI CAL
806- 5108 1 AN, TOPSI DE, COVER, ALT, J41/ 343 TBTTOPSI DE_2P_COVER CRI TI CAL
806- 3142 1 CAN, TBT, 311/ 313 TBTFENCE CRI TI CAL
806- 3215 1 CAN, COVER, TBT, J11/J13 TBTCOVER CRI TI CAL
806- 3216 1 AN, MDP, 311/ 13 IMDPCAN CRI TI CAL
806- 3083 1 SHLD, UsB, M.B, 911/ 313 USBCAN CRI TI CAL

Pl at ed Board Sl ot

SL0400
TH NSP

1
SL-2.3X3.9-2.9X4.5

CPU Heat Si nk Mounting Bosses
g Can Slots

70413 20410
STDOFF- 4. 50D1. 52H SM STDOFF- 4. 50D1. 52H SM SL0401 SL0402
1 i i TH- NSP i TH- NSP . .
O O — —( 2x TBT pin di odes
Sl- 1. 1X0. 4-1. 4X0. 7 Sl- 1. 1X0. 4-1. 4X0. 7
70411 70412 = =
STDOFF- 4. 50D1. 52H SM STDOFF- 4. 50D1. 52H SM SL0403 Slﬁgégﬁ
O 1 1 O . TH- NSP 1
4x 860-1327 -L sil-1. 1X0. 4- 1. 4X0. 7 Sh- 1. 1X0. 4-1. 4X0. 7 2x MDP Connect or
LO4 L0407
Fan Boss X21 Boss SSD Boss ?ThQNsQS ?TQNSQ
Z0405 70414 Z0415 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
=  860-1327 =  860-1327 =  860-1327 SL0404 SI?QA%QS
fbw — 2x USB Connect or
Sl- 1. 1X0. 4-1. 4X0. 7
- Sl- 1. 1X0. 4-1. 4X0. 7
EM 1/0O Pogo Pins |
Di spl ayPort Pogo USB/ SD Card Pogo
CRITI CAL CRITI CAL
ZS0405 ZS0406
POGO- 2. 00D- 3. 6H- K86- K87 POGO- 2. 00D- 3. 6H- K86- K87
sm sm
=  870-1938 =  870-1938

ISynC VASTERMASTER SYNC_DATE=MASTEH
T
PD PARTS
DG, NOVEET g |
<
d} Appl e I nc. SCH_NUM=| D
S <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: i)
THE | NFORMATI ON_CONTAI NED HEREI N | S THE <BRA|\O_b
P RI ETARY Pl ERTY_OF _APPLE | NC.
THE POSESSCR AGREES TO THE FOLLOW NG I 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 IN WHOLE OR PART
IV ALL RI GHTS RESERVED 4 O: 76
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CRI Tl CAL
OM T_TABLE
U0500
BROADWELL- ULT
2G5GT2
DDl Port Assignnents: SYM1 OF 19 eDP Port Assignnent:
o7 25 DP_TBTSNKO M. C N<O> 54 | ppi 1 TXNO EDP_TXNO | 45 DP_INT M. C N<O> 00 o7
o7 25 (@}—DP_TBTSNKO M. C P<0> - C55 | ppi1_TXPO EDP_TXPO | B46 DP_INT M. _C P<0> 50 67
o7 25 (QO}—DP_TBTSNKO M. C N<1> - BS8 | ppi1_TxNL EDP_TXNL | A47 > NC INT M. CN<1> oo -
TET Sink 0 o7 25 (OO—DP_TBTSNKO M. C P<l> - C58 | ppi 1 TxPL EpP_TxPL | B47 NC INT M. CP<1> s
B
o7 25 (T} DP_TBTSNKO M. C N<2> - 55 | poi 1_TXN2 EDP TXN2 a7 NC | NT M. Chk2> - I nternal panel
57 25 (OO} DP TBTSNKO M. C P<2> - P55 [ poi1 TXP2 — 6
(Com—DP_TBTSNKO M. C N<3> o A7 |pp1 Txn EDP_TXP2 NC INT_ M. CP<2> o
- DP_TBTSNK p<3> * 557 | oo 1 TxP3 EDP_TXNS [ A49 NC INT M. CN<3> o
o7 25 (OOT—DP TBTSNKO M. C P<3> g =0 — g [ EDP_TXP3 | B49 ° NC INT M. CP<3> o s
672510 OU}—DB_TBISNKL M C N<0> o O 1ppi2 w0 u
o7 25 10 (oo—DP TBTSNKL M. C P<0> - S50 | ppi 2_TxPO
o7 25 10 (OOT}—DP_TBISNKL M. C Nel> - C53 | ppi2_ TXNL EDP_AUXN | A45 DP_I NT_AUXCH C N 0 67
) 57 25 10 (OOT}—DP TBTSNKL M. C P<1> - BS54 | ppi2_TxP1 EDP_AUXP | B45 o= P |NT AUXCHC P D « &
TBT Si nk. 1h 67 25 18 DP_TBTSNK1 M. C N<2> - A9 | ppy 2_TXN2
(Mxed with HOM o 25 18 < DP TBTSNK1 M. C P<2> 220 | pDi2_TxP2
if necessary) o7 25 18 O e TeTSNK M C neas o223 | DDi2_TxNs EDP_RoOW | D20 MCP EDP ROOWP
<< .- — |
o7 25 10 (oM DP TBTSNKL M. C P<3> - BS3 | ppi2_TxP3 EDP DI SP_UTIL |43 TP EDPDISPUTIL
MCP Dai sy- Chai n Strategy:
CRI Tl CAL )
OM T_TABLE Each corner of CPU has two test poi nt§.
QO her corner test signals connected in
BROA%)I\%IE)IP— T da? sy-chain fashion. Continuity should
Zc+g|'2 exi st between both TP's on each corner.
B
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 IRE AY3 | pAl SY_CHAI N_NCTF DAI SY_CHAI N_NCTF| A4 MCP DC A4 OB TP0500
AY60 TP Po
MCP_DC AY60 DAl SY_CHAI N_NCTF ABO MCP DC A60
TP0531 22 s _MCP_DC AV61 AY61 e AY6L | parsy_cHAI N NCTF x: 2:*0%: z,g:z AGL MOP DG A1 561 2 TP0510
MCP_DC AV62 AY62 AY62 CHAI COHAIN — ° .
* v oo RUE o7 x: i:f :Z’£E DA SY_CHAI N_NCTF| 262 MCP DC A62 —CI® TPO511
ary COHAIN AVl MCP_DC AVL -
TPOS01 552 s _MCP_DC A3 B3 . B3 | pal sY_CHAI N_NCTF x: i:*CHA: 37£E AL NP DG AW 2 TP0520
MCP_DC A61 B61 B61 _CHAIN_
. RE — DAI SY_CHAI N_NCTF DAI SY_CHAI N_NCTF| A2 e MCP DC AVR AY2 s —aB TPo521
MCP_DC B62 B63 mE DAI SY_CHAI N_NCTF A8 re
[ B63 | pal SY OHAI N NGTF DAl SY_CHAI N_NCTF tmE  MCOP DC AVB AY3 s
Vo De Ol & CL | oAl Sy GHAI N NGTF DAl SY_CHAI N NCTF| AY61 ;o  MCP DC AWG1 AY61 s
[ e 2 | bl sy GHAI N NGTF DAl SY_CHAIN.NCTF| AW62 15 MCP DC AV62 AY62 s
_CHAIN_ AV63
DAl SY_CHAI N_NCTF| MCP_DC_AV63 Dars)
B TP0530

CRI TI CAL
OM T_TABLE
U0500
BROADVEELL- ULT
ch 2
SYM 18 OF 19
NCx T2 |RsVD  SPARE revD_N28
NC& RSVD RSVD&(NC
NCM RSVD RSVDﬁxNC
NC. D15 RSVD RSVD U10 NC
NCXE RSVD RSVD&)Q\K:
NC)& RSVD RSVD%(NC
NC. J21 RSVD RrsvD_AP7 NC
RSVD AUL NC
RSVD| AULE,
RSVD) A"“Zx%
RSVD AY1.
—XNC

ISYNC MASTER=W LL _J43 SYNC DATE:O&/ 13/ 201,
CPU G-X/ NCTF/ RSVD
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CRITI CAL
OV T_TABLE
U0500
BROADVEELL- ULT
2G4 G2
o e 9007 0 gy, PRLVOS SO NCx 2Bl Proc peTECTs ST™ 2 F 190 prove| 362 o XOP CPUPRDY L v icwe
ROG10" o ary PREQNOZ o  XDP CPUPREQL  rmyus oo
o o7 37 CPU_CATERR L o1 caTERR* 2]
5% = (eo  PROC_Tck| _E6O @=—XDP CPU TCK Vonr RCKY
20w o7 a0¢gry—CPU_PECI N62 | pegy ey PROC_TMS EOL XDP_CPU TN ) 6 64 67
201, RO611 (1Py  PROC_TRST* |E59 XDP TRST L 12 16 64 67
o7 51 30 a7¢gry—CPU PROCHOT L e CPU PROCHOT R L o=—"3d PROCHOT*  THERMAL | 9
o —{& ey PrRoc_TDI|FE3 XDP_CPU TDI 16 64 67
e 57 CPU_PWRGD - B! | PROCPVRGD g n PROC_TDQ 62 g  XDP CPU TDO oD 10 04 o7
o7 CPU_SM RCOVP<0> —2250 | sm roovPo Py BPMD* 560 XDP_BPM L<0> 16 67
67 CPU SM RCOWP<1> - AVE0 | s RcovPL (1Py  BPML* ;360 XDP_BPM L<1> 16 67
o7 CPU SM RCOVP<2> - AU61 | 5 RoOVP2 (ry  BRMVR* L @=gXDP BPM L<2> e
Py BPMBY 02 XDP_BPM L<3> 16 67
R0650* RO651* R0652" R0620" 1 TP_CPU MEM RESET L &—"Y15 sM DRAVRST* E Py BPMEF S g  XDP BPM L<d> G s o1
200 121 100 10K (1P BPNB* (503 XDP_BPM L<5> 16 67
120m 120W - oo 1 M/TT, EN L AV61 | s\m PG ONTLL iy BPNB K60 XDP_BPM L<6> 16 67
201, 201, 201, 205, try BP0l g XDPBPML<T> e
PLACE_NEAR=U0500. AUSO: 12, 7m
P 00 e NEAFEU0500. AUB1: 12. 7rm L
PLACE. NEAR=UD800. 61 12, 7mm "=
CRITI CAL
OV T_TABLE
UO500
BROADVEELL- ULT
ZngI'Z
SYM 19 OF 19
o7 16 s@M‘ﬂ CF@ (1py  RESERVED RsvD_TP|_AV63 TP_MCP_RSVD AV63
o7 16 6, CPU CFG<1> ACB2 | orar (1py RsvD_Tp| A3 TP_MCP_RSVD AUG3
67 m@%& CF& (1ry
67 6 m@M‘L& CFG (1ry RsvD_TP|_63 TP_MCP_RSVD 063
o0 o@PUCEGd> g ANO0 erg (ipy Rsvp_TP| %2 TP NCP RSVD C62
67 16, CPU CFG<5> Y62 | cras (1py
oy CPUCEGe> g YO lcres ey RsvD_B43| P43 o\
o 16, 7> Y60 | crar 1y
67 16 & CPU CFG<8> V62 | cra8 (1py RSVD_TP| AS1 TP_MCP_RSVD AS51
10 o@yPUCEGo> g V1 lcrem amy Rsvp_TR| B51 TP MCP RSVD B51
o 16 5 10> V60 | cFGLO (1py
o7 16, CPU CFG<11> W0 | crai1 (1py RrsvD_TP| 60 TP_MCP_RSVD L60
67 16, CPU CFG<12> T63 | crai2 (1ry
67 16, CPU _CFG<13> T62 | cra13 (1py Rsvnﬂch
67 16, CPU CFG<14> T61 | crGia (1ry
e e e e e o o e e o e e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e sms@M‘iOﬁmsum rsvD 23 o\
CFG<10>: SAFE MODE BOOT 1 = NORVAL OPERATION 0 = POWER FEATURES NOT ACTI VE ! . PU CFG<16> A2 | s (iry RevD Y22 o \c
CFG<9> : NO SVI D- CAPABLE VR 1 = VR SUPPORTS SVID 0 = VR DOES NOT SUPPORT SVI D \ - CPU CFG=18> 063 | Crats (1my avis
CFG<8> : ALLON NOA ON LOCKED UNITS 1 = NORMAL OPERATION 0 = NOA ALWAYS UNLOCKED , PU CFoel7e AR | Crarr cim PROC_CPI _COVP| CPU_OPI _RCOVP
CFG<4> : eDP ENABLE/ DI SABLE 1 = DI SABLED 0 = ENABLED B T Gato (e
CFG<1> : PCH LESS MODE 1 = NORVAL OPERATION 0 = PCH LESS MODE BED—PUECI g (e RrsvDl AV6Z o ‘R0690
CFG<0> : RESET SEQUENCE STALL 1 = NORMAL OPERATION 0 = STALL AFTER PCU PLL LOCK CPU_CEG RCOMVP V63 | crG_RCOWP RsvDL D58 o (o 49.9
150w
These can be placed close to J1800 NC)FAS RSVD vss|_P22 , 201
and are only for debug access NC)% RSVD vss| 21
1067 NCx—=o RSVD 1 =
16 o7 %XTS ESS$ RsvDL_P20 ,\;;:
e PCH TD | REF iz | TD_I REF RSVDW(NC
16 67 X
16 67 . .
NOSTUFF HSW PRE_ES2 NOSTUFF NOSTUFF RO680 R0685
R0640'| |'R0639 RO638'| |'RO631 ) O
L B L B M0,
11200 20w 11200 20w

201

N 201

201, N

ISYNC MASTER=W LL _J43

SYNC DATE:O&/ 13/ 2012

NOTE: Pre-ES2 CPUs have issue with Sx cycling, nust set CFG<9> low to avoid
= issue, but this locks CPU VR at 1.7V Vboot (CPU Sighting #4391569). CPU M sc/ JTAG CFE RSVD
BTG NOVEET
—CPU CFG4>
p d} Appl e Inc.
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. MEM A 0> AHE3
3B MEM A DO<1> o= AH62
o3 By—MEM A DO<2> =0 AK63
- M A N AK62
63, MEM A 4> AH61
63 MEM A 5> AH60
o 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
63, MEM A 12> AVB1
63 MEM A 13> AVBO
63 M A 14> AP61
63 MEM A 15> APGO
63 MEM A 16> AP58
63 M A 17> ARS8
63 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
- M A o8> 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> A58
63, MEM A 34> AY56
63 MEM A 35> AVE6
63 M A > AV58
63, MEM A 37> AUS8
2By MEM A DO<38> o8
s:@JML—.A_U%
2B MEM A DQ<40> =0 AY54
2B MEM A DQ<41> o=t AVB4
5B MEM A DQ<42> = AY52
2By MEM A DO<43> — AVG2
=5 8D MEM A DQ<44> o=t AV54
3B MEM A DQ<45> o= AUs4
o2 By NEM A DO<46> — AV52
o3 B MEM A DO<47> ~— AUS2
2B MEM A DQ<48> =0 AK40
o2 By NEM A DO<49> = AK42
- MEM A_DO<50> AVA3
38D MEM A DQ<51> o= AMAS
63, MEM A 52> AK45
63 MEM A 53> AK43
63 MEM A 54> AMI0
63 MEM A 55> Ami2
63 MEM A 56> AV46
63 MEM A 57> AK46
- M A N AVA9
63 MEM A 59> AK49
o MVEM A 60> AWK8
- MEM A_DO<61> AK48
63 MEM A 62> AMB1
6, MEM A 63> AKS1

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

o

eeeeegee
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
B AVB6
SA_CLK1* MEM A CLK Ne<1>
SYM 3 OF 19 = Pavze  —® oD =
SA_CLK1[ AY36 VEM A CLK P<1> @
< SA_CKEO| AWA3 MEM A CKE<0> 20
d SA_CKE1! AM3 M A E<1> 20
E SA_CKE2| AY42 MEM A CKE<2> 2
g SA CKE3[ AY43 5  MEM A CKE<3> oD
g SA_CS0* AP33 MEM A CS L<0> 20
g sA Cs1 B2 g MEMACSL<l> 0 epna
sA DT APS2 g MEMA CDT<0> om0
LPoDRS
s SA_RAST (yAY34 =MEM A RAS L 63
ez SA VE* :AV\M @ =MEMAVE L o s
cer SACASHABE g SMEMACGASL e
caes SA BAO| AU3SS =MEM A BA<O> o2
cams  SA_BA1[ AV3S . MEM A CAB<6> oo =
cams  SA BA2 AY41l =MEM A BA<2> oo &3
o SA_MAO AU36 vy =MEM A A<0> o &
cws SA M AYST o -MEMA A<l> oo
N AR38 =MVEM A_A<2> 63
rovor  SA_MA3| AP36 TP_LPDDR3 RSVDL 3
rsvoz SA_Maa| AUBS . TP_LPDDR3 _RSVD2 oo o
cao  SA_MaAs| ARBE =MEM A _A<S> 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
i SA MA9) AU40 - =MEM A A<9> ooy &2
caer SA_MALO| AP35 =MEM A A<10> o2
caar 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
e SAMAIS[AMZ ol =MEM A Aci5> o =
SA_DQsno| AJ61 MEM A N<O> 63
SA_DQsh1| AN62 MVEM A N<1> o2
SA_Dosne| AVB8 MVEM A N<2> 3
SA_DQsNa| AVBS MEM A N<3> 63
SA_Dosna| AVS7 MEM A N4> 63
SA_DQSNS| AVS3 g NEM A DOS Ne5> D -
SA_DQsNe| AL43 @=p/EM A DC5 N<6> D
SA_Dos7|_AL48 o MEM A DCS N<7> 5
SA_DasPo| AJ62 @=gVEM A DOS P<0> D
SA_DQepP1| AN61 M A P<1> 63
SA_DQSP2 AN58 MEM A P<2> 63
SA_DQsP3| ANSS MEM A P<3> 63
SA_DQepPal AVE7 VEM A P<4> o
SA_Dgsps| AVB3 MVEM A P<5> o2
SA DQsP6l AL42 g NEM A DOS P<6> D »
SA_DQeP7| AL49 @=9EM A DC5 P<7> D =
SM VREF_ca|_AP49 @& CPU DI M VREFCA oo
SMVREF_DQO[ ARSL g  CPU DI MVA VREFDO oD o
SM.VREF_DQLL APS1 g  CPU DI MVB VREFDO oD o

24 63 70

63 70

CRITI CAL

OM T_TABLE
o3, MEM B DQ<0> AY31 | 53 poo 50 B CKO* |JAMBS M B
o MEM B DQ<1> AVBL | 55 pQu BROAZ%Q_ELL' uT SSB?;%W@ Z : :Z
o NEM B DO<2> AY29 | sB_Dp B SB O AKSE g WMEMB OKNI>  pepmossno
63 M B > AVRY | sp pg SYM 4 OF 19 SB?CKl&‘_’VM@ 23 24 7
63, MEM B 4> AV31 | s pos °
oy MEMB DOS> gy AW Isp pop @ SB_CKEO| AY49 MEM B CKE<0> 22 2 70
OBy MEM B DO6> gy AV29 Isp pop 4 sB_cke1| ABO M B_CKE<1> 22 2470
oy MEMB DOT> gy A9 Isp oy 4 SB_CKE2| AMO MEM B CKE<2> 22070
o MEM B DO<8> AY27 | 55 pee g SB CKE3| AVS0 g MEMB CKE<3> i
63 VEM B 9> A7 | sB poo s
o, MVEM B 10> AY25 | 5B pQLO % SB_CS0* |yAVB2 MEM B CS L<0> 22 23 24 70
o MEM B DO<11> AVES | 55 paL1 § sB_cs1* K32 MEM B CS L<1>
= MEM B DO<11> Tl P g o - OO 22 23 24 70
o MEM B DO<13> ART | 55 pQL3 sB oot ALS2 g MEMB CDT<0> fomy 2
o M B_DO<14> AV25 | sp pQLa LPoDRS nmer
o MEM B DO<15> AR5 | 5B paLs cass SB_RAS* [yAMBS =MEM B RAS L o
63 MEM B 16> AMVEY | 5B pQL6 cagz  SB_VE* M’D_‘M@ 63
&3 M B, 17> AK29 | 55 pQ17 cae1 SB_CAS* WAMB3 =MEM B CAS L
- MVEM B DO<18> AL28 | sp pqus N
o MEM B DO<10> AK28 | 55 paio cams  SB_BAO[ ALSS =MEM B BA<O> o
o MEM B DO<20> AR2Y | sg_DRo ces  SB BALLAMBE g  MEMB CAB<6> oy sz o
o MEM B DQ<21> AN29 | sg poe1 ovs  SBBAR| ANO g =MEMB BA<2> ey
63, MEM B 22> AR28 | 5p poe2 ®
63 MEM B 23> AP28 | 55 pp3 s SB_MAO| AP40 =MEM B A<0> 6
o, MVEM B 24> AN26 | sp poea ces SB_MaL| AR4O =MEM B A<1> o
@y MEM B DO<25> g ARZ6 | sp pops cres SB_Mna| APA2 =MEM B A<2> o
CEyMEMB DO<26>  qug AR |sp pops Revoe  SB_Mag| AR42 TP _LPDDR3 RSVD3 o
oC@yMEMB DO27> g AP25 |sp pop7 rovos  SB MMl ARAS g TP LPDDR3 RSVDA  rm e
ss@Jw>—~A_K26 SB_DQR8 a0 SB_MaAs| AP4S =MEM B _A<5> 63
oC@yMEM B DO<20> g AVO |sp popg cme  SB_Mas| AME =MEM B A<6> o
o MEM B DQ<30> AK25 | sg pgeo cans  SB_MA7| AY46 =MEM B A<7> -
63, MEM B 31> AL25 | 55 paB1 cans SB_MAg| AYA7 =MEM B A<8> o> 63
23, MEM B 32> AY23 | 5B pQe2 can SB Mag| AUA6 =MEM B A<9> 6
o MEM B DQ<33> A3 | sp pB3 casr SB_MALO| AK36 =MEM B A<10> o
63, MEM B 34> AY21 | 5B paB4 caar SB_MALL| AVAT =MEM B A<11> 6
o MEM B DQ<35> AL | sp peBs cane SB_MAL2| AUAT MVEM B CAA<6> 22 24 63 70
o, M B, > AV23 | sg DQe6 ceo SB_MA13| AK33 =MEM B A<13> 3
63 MEM B 37> A3 | 55 paa7 cao SB_MAL4| ARAE =MEM B A<14> 63
o, MVEM B 38> AV21 | 5B pes ove SB_MAlS| AP46 g =MEM B A<15> o
o M B. > ARl | 55 pago N
o MEM B _DQ<40> AY19 | sg puo SB_DQsNo| AVBO MEM B N<O> 6 70
o, MVEM B DQ<41> AW | sp pu1 sB_pashi| AV26 VEM B N<l> o 70
o MEM B DQ<42> AY17 | 'sB poa2 SB_Dosne| AN28 MVEM B N<2> o2 70
o MVEM B DQ<43> AMT7 | sg p13 sB_DQsna| AN25 MEM B N<3> 0 70
6. MVEM B DQ<44> AV19 | sp pus SB_Dgsha| AV22 VEM B N<d> o 70
63 VEM B 45> AUL9 | 55 pous SB_DQeNs| AV18 VEM B N<5> 03 70
o MVEM B_DQ<46> AVL7 |'sB pue sB_DQsne| AN21 MEM B N<6> 25 63 70
o M B _DO<47> AULT | B DQ47 SB DQSN7| ANIS o g MEMB DOS N<7> e o
63, MEM B 48> AR?1 | s pous
o MVEM B_DQ<49> AR22 | sp puo sB_DQspo| AV30 MVEM B P<0> o 70
By MEM B DO50> gy A-21 s pOBO SB_DQsp1| AVR6 M B P<1> 6 70
6a. MEM B 51> AVE2 | 5B poB1 sB_Dqsp2| AMR8 MEM B P<2> 63 70
6a. MEM B 52> AN22 | 5 pos2 sB_DqsP3| AMBS MEM B P<3> 63 70
o, MVEM B 53> AP21 | sg pQe3 SB_DQspa| AV22 MVEM B P<4> 3 70
6a. MEM B 54> AK21 | 5B PB4 sB_DQsPs| A8 MEM B P<5> 03 70
o, MEM B DQ<55> AK22 | sp pees sB_bqsps| AM2L MVEM B P<6> 25 63 70
o MEM B DO<56> AN20 | 5B Ds6 SB DQSP7| AMIE o g MEMB DOS P<7> e~y
63, MEM B 57> AR20 | 5B pos7 e
o M B. > AK18 | 5B pss
63, MEM B 59> AL18 | 5B paso
63, MEM B 60> AK20 | 5B pos0
o M B 1> AMRO | s popl
63, MEM B 62> ARL8 | 5p poe2
o MEM B _DO<63> AP18 | sg pQs3

SYNC DATE:O&/ 13/ 2012

B&c MASTER=W LL_J43
CPU DDR3/ LPDDR3
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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,
dated 9/10/2012 2:11pm

EDS vol 1,
v1.0.
fromSrini,

doc #502406,

v0. 9.

a2,

L59
NSOEEDE
NCx——
42 10 _PPVMEM O SO_CPU
1. 4A Max (DDR3: 1.5-1.35V) AH26
1.1A Max (LPDDR3: 1.2V) AJ31
AJ33
AI37
ANB3
AP43
ARA8
AY35
AY40
AY44
AY50
. F59
PLACE_NEAR=U0500. C50: 50. 8mnm 5% NLGE
1120w
- NCx =8
55 51 42 30 17 10 33 11 ¢ o _PPIVOS SO NC:
p o7 51 (oOT}—CPU_VCCSENSE P - E63
TP_PPVCCI O SO_CPU
1 1 M N_LI NE_W DTH=0. 4 nm
RO800 R0802 Max | oad: 300mA M NCNEGK W DTH-0. 2 mm AB23
75 50 VOUTAGEST. 05V NG
% % + _PPVCOVWP_SO_CPU -
vy o Max | oad: 300mA M N_RECK-W BTHEO, 5 | 20
201, R0810 , 201 VOLTAGE=T. 05V o AD23
CPU VI DALERT L . 43 N NOTE: Aliases not used on CPU supply outputs AA23
o7 51 9;
> 5o to avoid any extraneous connections. NC AE59
1/ 20w NCX———
R00811 201 CPU VI DALERT R L - 52
-
o7 51 (OM}—CPU VI DSCLK L 2 CPU VI DSCLK R -3
A% CPU VI DSQUT R -~ 03
wzow CPU VOCST PVRGD % B59
o RO812 RO802.2:  PLACE_NEAR=UD500. L63: 2. 54mm 17 10 (TR = -
0 R0810.2:  PLACE_NEAR=UDS00. L62: 38. 1mm 5117 U VR EN -
CPU_VI DSOUT 1 2 - L) L
D A R0B00.2:  PLACE NEAR-ROB10. 1: 2. 54mm 51 17 [ CRU VR READY -0
120w 063
oo CPU_PVR DEBUG L)
1
[moe -
TP_CPU RSVD P60 P60
15 _TP_CPU RSVDP61 P61
TP_CPU RSVD N59 NS9
15 _TP_CPU RSVDN61 N61
T59
NCx———
AD60
NO 6o
NOX 55
NCXEs0
NO o
NCx s
NCHUSQ
ORI TI CAL NCX—7=
NCx——
OM T_TABLE s 51 42 3 37 2035 31,9 5, PPIVOS SO
o2 58 11 _PP1V05 SOSW PCH HSI O K9 | vocHsl o BROALé)I\%I(_)IP— LT Veosuss_3 AHI1  pp3v3 sus 8 11 14 18 46 57 58 59 62 64 227mA Max AC22
1838mA Max E VCCHSI O 2C+GI2 0. 3mA Max[ 1] PPVRTC G3H 12 13 17 62 6e AE22
M | vecHsi o B VeoRrTd AGLO o AE23
SYM 13 OF 19
o _
51 42 30 17,30 35,319 5, PPLVO5 SO N8 | veer_os E DePRTLAE?  PPVOUT SO PCH DCPRTC SYPRSST o000 Ao o 0892 :|  ©0891 * ! C0890 ABST
29mA Max[ 1] P9 voci_os M NRES W TS 3 0.1UF ——  0.1UF —— —— 1UF AD57
o va VOLTAGE=L. 05V 1 00895 v, 6.3V AGE7
T =N Cerm
14 11 _PP1V0O5_SOSW PCH VOCUSB3PLL B18 | vocusBapLL 2 ) VCCSPI :Zf MSSUS 818,14 18 46 57 58 59 0, 1UF 402 402 4
a1 Ve . : ' — o
12 11 _PP1VO5 SOSW PCH VOCSATASPLL B11 | vocsaTASPLL Ve AGL4 | PP1VO5 SO ERTRCECRURRE L eveass-osoo. aci0: 6 35mm " G2
42mA Max vocasw AGL3 | 1g5mA Max[ 1]
WE: RSVD on Sawtooth Peak rev 1.0 NCyY20 | 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
w1 H11 80%3%6k
57mA Max V21 | vecapLL VCC1POS 1499 Max[ 1]
veetpos| HLS
© Vi AES
NCx213 | popsusa § vﬁ?;: 53 pLAc;(N)Eg;:suu AGL9: 2. 5amm
AZALI A/ HDA 5,11
ss 17 11 _PP1V5_SOSW AUDI O HDA AHL4 | vocHDA HEJ pePsusBYPL AGLY . PPVOUT S5 _PCH DCPSUSBYP R 1 2 ___PPVOUT S5 PCH DCPSUSBYP
11mA Max R — DCPSUSBYP| AG20 M N:HE&E’VWW gﬁg H iy Power ed in DeepSx 1/12°gw M N:HEEE:VWV gﬁg H iy
VR USB2/ AZALI A VOLTAGEST. 05V 120 VOLTAGEST. 05V 0899
AHL3 | pepsusz
NCx—— BePsUs Vi AE9 PP1V05 SO 8,%31,15 16 17 30 42 51 53 50 1
vecasw AR 473mA Max( 1] 2 83
62 59 58 57 46 18 14 11 3, _PP3V3 SUS A | vocsus3_3 vocasw AS8 402
BYPASS=R0899: L0500 2, 54
59mA Max[ 1] A% | voosuss_3 g 1 ™
DePsusL| ADLO -
o 29 25 19 17 16 15 13 11 _PP3V3 S5 AHLO | vecpsve_3 S pepsus1| A8 o
RBLBBEY — —XNC
114mA Max 6
puBRERRR oSS0 | vecs._s THERVAL SENSCR
40mA Max| 1 vees_3 VCCTS1_5 57 58 59 62 64
(1 v ¥ 5[ J15 PP1V5_SO
3mA Max
K14 62 64 65 74
11 _PP1V0O5_SO_PCH VCC | CC J18 | yoooLk ng; K16 Pl':’iww:[[] 1 8oM0 41192150 04185786 %3078: %°
. K19 . X
VCOCLK:  200mA Max VCCOLK
SERIAL 1O
PP1V05 SO _PCH VOCACLKPLL A20 | veea
T i v vosRaE: vecsol o 9 PESV3 S0 VAT RERVRET RS
T |
o142 38 17 36 35315 5 _PPLVO5 SO 917 | yecak vees g 17mA Max
R Pyacek: 200mA Max Re1 | vecaLk
. T21 8 SUS OSCl LLATOR
vecaLk - DOPSUS4| ABS
K18 | rsvD ——XNC
WF: RSVD on Sawtooth Peak rev 1.0 NCX& RSVD
V21 AC20, .
NCx————{ RSVD 8 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 =) voct_os| AGL6 . pp1vo5s so 8,%31,15 16 17 30 42 51 55 50
3.3mA Max][ 1] [AE21 | yoosusa_3 veel_0s[ ASL7 | 213ma vax( 1]
LPT LP PONER

CRITI CAL
OLVJ()TSLASLE PPVCC SO_CPU
RSVD BROADVELL- ULT vog =2 32A Max
RSVD 2C+GT2 Veg
vod_SA4
. SYM 12 OF 19 vod 18
VDDQ HSW ULT POWER 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 E4l
RSVD ved E43
RSVD vod_E45
vod E47
VCC_SENSE vod_E49
vod E51
RSVD ved ES3
veal O_out ved BSS
VCCl 0A_ouT vod _E57
RSVD ved F24
RSVD vog_F28
RSVD vog_F32
vod_F36
VI DALERT* vod Fa0
VI DSCLK vad F44
VI DSoUT vod_F48
VCCST_PWRGD ved_F52
VR_EN vad 56
VR_READY ved 23
vss vog &5
PVIR_DEBUGH ved &7
vss vog 29
RSVD_TP vod G381
RSVD_TP vod_G33
RSVD_TP vod_S35
RSVD_TP vod_G37
RSVD vod S89
RSVD vog &1
RSVD vod 43
RSVD vod 45
RSVD vog &7
RSVD vod 49
RSVD vog_ 81
RSVD vog 683
RSVD vod &85
ved 67
veesT vog 23
veesT vog J23
veesT ved K23
vod K57
vee ved L22
vee vog M3
vee ved M7
vee Voo llicld
vee vod U7
vee vod V7

8 10 42 52 62 64
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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
BROADVEELL - ULT
2C+GT2

SYM 15 OF 19

AP23

AP26

AP29

AP3

AP31

AP38

AP39

AP48

AP52

AP54

AP57

vss vss| AJ35
ves vss| AI39
VsS V/SS AJ41
Vs vss| AJ43
ves vss| AJ45
VsS V/SS AJ4A7
Vs vss| AJ50
ves vss| AI52
Vs vss| AJ54
Vs vss| AJ56
ves vss| A58
Vs vss| AJ60
ves vss| AJ63
vss vss| AK23
vss vss| AK3

VSS V/SE AK52
VSS V/SE AL10
VSS V/SE AL13
VSS V/SS AL17
VSS V/SE AL20
vss ves| AL22
VSS V/SS AL23
VSS V/SE AL26
VsS V/SS AL29
VSS V/SS AL31
vss vss| AL33
ves vss| AL36
vss vss| AL39
VSS V/SE AL40
VsS V/SS AL4S
VSS V/SE AL46
VSS V/SS AL51
VSS V/SE AL52
VsS V/SS AL54
VsS V/SE AL57
vss vss| ALBO
VsS V/SS AL61
vss vss|_AML

VSS V/SS AML7
vss vss| AMB3
VsS V/SE AMB1
vss vss| AVB2
VsS V/SE AN17
ves vss| AN23
VSS V/SS AN31
ves vss| ANB2
vss vss| ANBS
vss vss| ANB6
ves vss| ANB9
VSS V/SE ANAO
VSS V/SE ANA2
VsS V/SS ANA3
VSS V/SE AN4S
VSS V/SE AN46
VsS V/SS ANA8
VSS V/SE ANA9
VSS V/SE AN51
VsS V/SS AN52
vss Vs AN6D
ves vss| AN63
Vss vss| AN7

VSS V/SE AP10
VSS V/SS AP17
VsS V/SE AP20

CRI TI CAL
OM T_TABLE

U0500
BROADVEELL - ULT
2C+GT2

SYM 16 OF 19

F61

2|8| 2| 8|82

H13

vss vss| Avs9
Vss vss| AV8
vss vss| A6
vss ves| Avea
ves vss| AVB3
vss vss| AVe5
vss VeS| A7
vss vss|_AM
vss vss| A0
vss ves| A2
ves VeS| A4
vss VeS| AT
ves vss| A0
vss vss| AVB1
vss vss| A9
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 vss| AYa
vss vss| AY5L
ves vss| AY53
vss vss| AY57
vss vss| AY59
ves vss| AY6
vss vss| B20
vss vss| B24
ves 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| &7
vss vss| 38
vss vss| 39
Vss vss| 57
vss vss| D12
vss 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 vss|

vss vss| W67

vss vss| 910

Vs vss| 922

ves vss| J59

Vs vss| 963

Vss vss| KL

ves ves| Ki2

vss ves| L13

vss vss| L15

ves ves| L17

vss ves| L18

ves vss| L20

vss vss| L58

vss vss| 161

vss vss| L7

vss vss| M2

vss vss| NIO

Vss vss| N3

vss vss| P59

vss vss| P63

ves vss| RO

vss vss| R22

Vss vss| R8

Vss vss| 11

vss vss| 758

Vss vss| Y20

vss vss| Y22

vss vss| W1

Vss vss| W

vss vss| V10

vss vss| 3

vss vss| V7

vss vss| Vo

Vss vss| V82

vss vss| Y10

vss vss| Y59

ves vss| Y63

Vss vss| V58

vSS vss| AH46

vss vss| V23

vss vss_SENsE| E62 o CPU VCCSENSE N oD

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

1/ 20w
201

2
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Al Intel recommendations from intel doc #503160 Shark Bay U trabook Platform Power Delivery Design Guide Rev 1.0 unless stated otherwise

64 62 52 42 8

az 8

PPVCC S0_CPU

PPVMEM O SO_CPU

CPU VCC Decoupl i ng

Intel recommendation (Table 5-1): 23x 22uF 0805 stuff, 7x 22uF 0805 nostuff
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 CRI Tl CAL NO STUFF CRI Tl 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 + C1001 + 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 —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% 20% 20% 20% —T— 20% 20% 20% 20% —— 20% —— 20% —— 20% —T— 20% —T— 20% —T— 20% —T— 20% —— 20% —— 20% —— 20% —T— 20% —T— 20% 20%
av av av av av av av av av av av av av av v av av av av av av
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 x6s 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
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 Cl06C + C106D * Cl06E
10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF - 10UF 10UF —— 10UF 10UF
20% —— 20% —— 20% —— 20% —T— 20% —T— 20% —T— 20% —T— 20% —— 20% —— 20% —— 20% —T— 20% —T— 20% —T— 20% —T— 20% — 20% 20% —— 20% —T— 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 X6S 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
CRI Tl CAL CRI Tl CAL
+ C1083 + C1084
—— 10UF 10UF
—T— 20% 20%
2 S 2 Ss
0402 0402
NO STUFF NO STUFF
+ Cl1022 + C1023 + C1024 + Cl025 + Cl026 + Cl027 + C1028 + C1029 + C1032 + C1033 + Cl034 + Cl035 + Cl036 + Cl1037 + C1038
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% —— 20% —— 20% —— 20% —T— 20% —T— 20% —T— 20% —T— 20% —— 20% — 20% —— 20% —T— 20% —T— 20% —T— 20% 20%
av v 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 NO STUFF NO STUFF NO STUFF JT_
+ C1039 + C1044 + C1045 + Clo46 + Cl047 + Clo48 C1049
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% —— 20% —— 20% —— 20% —T— 20% —T— 20% —T— 20%
av v av av av av av
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
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
+ C1056 + C1057 + C1058 + C1059 + Cl1062 + Cl063 + C1064 + C1065 + C1066 + C1067 + C1099 + C109A
—— 10UF —— 10UF — 10UF —— 10UF — —— 10UF 10UF
N o T N o T T T N
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
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF JT_
+ C109B + Cl109C + C109D + C109E + C1O09F + C108A + C108B + Cl08C + C108D + C108E + C108F + Cl07B
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
N T & T, T o T i T T
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
CRI TI CAL =
.|* C1031

470UF- 0. 00450HM

20%

32 25V
POLY- TANT
M

CPU VDDQ DECOUPLI NG

Intel
Appl e inpl enentation

recommendation (Table 5-4):

1 C1040 1 C1041
2. 2UF 2. 2UF

- o
CERM

+ Cl042
2. 2UF
20%

2 6.3V
CERM
a02-LF

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

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

+ Cl043
2. 2UF
20%

0
, 6.3V
CERM
402-LF

_licmss
10UF

2x Bul k nostuff per

20%
, 6.3V
CERM X5R
0402-1

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

as wel |

PCH VCCDSWB_3 BYPASS
(PCH 3.3V DSW PWR)

4234 29 25 18 17 10 15 13 5 _PP3V3 S5
53 62 36 55
NO STUFF
C1200 *
1UF
10%
&3v 2
403
BYPASS=UD500. AHLO: 6. 35mm
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 2
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. AH11: 6. 35mm

PCH VCCSDI O BYPASS
(PCH 3.3V/ 1.8V SDI O PWR)
PP3V3_ SO

74 65 64 62 61
40 35 38

C1208 *
10%
6.3V ,
CERM
202
BYPASS=L0500. UB: 6. 35mm

PCH VCCSUSHDA BYPASS
(PCH 3.3V/ 1.5V HDA PWR)
PP1V5_SOSW AUDI O HDA

58 17 8

C1210 *

v1.0

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

PCH VCC3_3 BYPASS
(PCH 3.3V GPI O LPC PWR)
74 65 64

62 61
3830 26 18 17 15 18 12 11 & PP3V3_ SO
59 56 45 44 43 42 41 40 39

55 51 42 38 17 16_15 11 8 6
6362755 58

Cl212 *
22UF

20%
6.3V
YSR- CERM 1 2
03
BYPASS=U0500. V8: 12. 7nm
PCH VCC3_3 BYPASS

(PCH 3.3V THERVAL PWR)
36 30 26 18 17 15 13 12 2? §'_PP3V3 S0

59 56 45 44 43 42 41 40
55 51 42 38 17 16_15 11 8 6
c1214 * 6362755 58
0. 1UF
20%
10V
CERM 2
402
BYPASS=U0500. K14: 6. 35mm

62 58 11 8

PCH VCCASW BYPASS
(PCH 1. 05V ME CORE PWR)
PP1V0O5_S0

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

55 51 42 38 17 16,15 118 8

NO STUFF
C1250 * 1 Cl251
22UF 1UF
200% To%
6%V Y
X5R- CERM 1 2 2 CERM
905
BYPASS=L0500, AC0: 12. 7
VPASS=U0500. AE9: 6. 35mm
PCH VCC BYPASS
(PCH 1. 05V CORE PVR)
PP1V0O5_ SO0
C1255 * 1 Cl1256 1 Cl1257
10UF —/— —— 1UF 1UF
20% — 1o% 10%
6, , o3y Y
X5R CEF CEF
503 405 905
BYPASS=UDS00. 311 12, 7o
VPASS-U0S00. J11. 6. 35
VPASS-U0500. AEB: 6. 35mm
PCH VCCHSI O BYPASS
(PCH 1. 05V PCl e/ SATA/ USB3 PWR)
PP1V05 _SOSW PCH HSI O
C1260 * C1261 * 1 C1262
1UF —— 1UF —— 10UF
100% 100 —— 209
619V 63V, Y
Cerm Cern X5R
203 203 0403 1

BYPASS=U0500. K9: 6. 35mm

BYPASS=U0500. L10: 6. 351
BYPASS=UDE00. M- 6. S5mm

CRI Tl CAL

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

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

6362 59

55 5142 36 17 16 15 11 8 5 _PP1VO5_SO R1270 PP1VO5_SO PCH VOCACLKPLL
6476555 Sg 0 m M N_LT NE W DTFE0. 2
2?mA Max 1 2 PP1V0O5_S0_PCH VOCACLKPLL R 1 2 ® M N_NECK_W DTH=0. 075 MV 31mA Max
—VVVv M N_LINE W DTH=0. 2 W VOLTAGE-T. 05V
1,5]"/;\,\/ M N NECK W DTH=0. 2 MV 0603
VOLTAGE-T. 08V!
M- LF C1270 * C1271 ¢ 1 Cl1272
02 47UF 47UF —— —— 1UF
20% 200 —— —— 10%
W W 10V
CERM X5R 2 CERM X5R 2 2 X5R
08051 08051 202
BYPASS=UD500. AZ0: 12, 7rm
BYPASS=UOS00. A20: 12 7
YPASS=U0500. A20: 6. 35rrm___
CRI Tl CAL PCH VCCCLK FI LTER/ BYPASS
L1275 (PCH 1. 05V VCCCLK PWR)
R1275 2. 2UH- 240MA- 0. 221CHM PP1V05 SO PCH VCC | CC
1A 2 PPIVOS SO PCH VCC I CC R LYY Y L, M N-REW BTHES: 578w 27mA Max

M N_LINE_WDTH=0. 2 MM
5% M N_NECK_W DTH=0. 2 MM

0603
C1275 *
47UF

C1276 *

VOLTAGE=1. 05V

1 C1277

L1280
2. 2UH 240MA- 0. 2210HM

LYYz

1/ 16W VOLTAGE=1. 05V
M- LF
402
20%
v
RV XSR 2
0805-1
R1280
0 BYPASS=U0500. J18: 12. 7mm
1 2 B
5%
1/ 16W
MeLF CRITICAL
NO STUFF PCH OPI VCCAPLL FI LTER/ BYPASS

(PCH 1. 05V OPl PLL PWR)
PP1VO5 SO PCH VOCAPLL CPI

VPASS=LDS00, J18: 12, 7mm
YPASS=U0500. J18: 6. 35mm_L_

M N_LINE_W DTH=0. 2_ MM

M N_NECK_W DTH=0. 075 MV
0603 VOLTAGE=T. 05V
NO STUFF NO STUFF
C1280 * C1281 * 1 C1282
47UF 47UF —— —— 1UF
20% 200 —— —— 10%
W W 10V
CERM X5R 2 CERM X5R 2 2 X5R
0805-1 0805-1 202
BYPASS=L0500, AA21: 12, 7nm
BYPASS-L0S00. A21: 12

NPASSLUGB00. ARB1. B 3sm.L

CRI Tl CAL

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

PCH VCCSATA3PLL FI LTER/ BYPASS

(PCH 1.05V SATA3 PLL PWR)
PP1VO5_SOSW PCH VCOCSATA3PLL

57mA Max

62 55 11 s _PPLVO5_SOSW PCH HSI O
83mA Max 1 [ 1 NRESW LS. 678" 42mA Max

0603 o STUF VOLTAGET. 05

C1290 * C1291 * 1 Cl1292
47UF 47UF —— —— 1UF
20% 0% —— —T— 10%
v i 0V
RV XSR 2 CERM X5R 2 2 XxsR
0805 1 0805 1 05

BYPASS=U0500. BL1: 12, 7rm
BVPASS=U0S00. BLL: 12, 7mm
BYPASS=U0500. B11: 6. 35mm.l_
CRI Tl CAL PCH VCCUSB3PLL FI LTER/ BYPASS
L1295 (PCH 1. 05V USB3 PLL PWR)
2. 2UH- 240M 0. 2210HM PP1V05_SOSW PCH VCCUSB3PLL
M N LINE W DTH0. 2
1 2 ° M N_NECK_W DTH=0. 075 MV 41mA Max
0603 VOLTAGET. 05V

C1295 1 C1297
47UF —— 1UF
20% 0%
cer R 2 2 Sen
0805 1 05

BYPASS=U0500. B18: 12. 7mm

BYPASS=U0500, B18: 12. 7rm
YPASS=(0500. B18: 6. 35mm

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 SO0

C1266 * C1267 *
1UF 1UF ——
10% 10% ——
6.3V o .
402 202

BYPASS=L0500. 317 6. 35mm
YPASS=U0500. R21: 6. 35mm

NC_VASTER=J41 _M.B

SYNC DATE:O%/ 07/2013

TTILE

PCH Decoupl i ng

d} Appl e I nc.
®

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

<E4LABEL>
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2
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SATA Port assignnents:

Primary HDD/ SSD

Reserved: CODD

Unused

Secondary HDD/ SSD

SYNC DATE=12/17/ 2012

ISYNC VASTER=W LL _J43
PCH Audi o/ JTAG SATA/ CLK

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

64 62 17 13 8 _PPVRTC G3H
CRI Tl CAL
R1300* ‘R1303 R1302*| |['R1301 00
20K 20K 330K M v PCH CLK32K RTCXL A8 [ prex srornel ULt
S 2 S VS  Thow D e oK ATGE AV frcxe S
201, 2%1 201, 5 201 SYM 5 OF 19 PCle Port assignnents:
PCH | NTRUDER L 25 | NTRUDER SATA_RNO/ PERNG_L3| I PCIE SSD D2R N<3> 30 64 67
A7 SATA RPO/PERP6_L3| ™ o, POESSDDPRP<3> mwossor
PCH | NTVRMVEN - | NTVRVEN - - SSD Lane 3
AVG . E SATA_TNo/ PETNe_L3| B15 E_SSD N<3> 30 67
PCH SRTCRST L - 0| SRTCRST’ SATA_TPO/ PETP6_L3| ALS PCIE SSD R2D C P<3> 30 67
RTC RESET L - I RTcRST - =g
SATA_RN1/ PERNG_L2| I8 PCIE SSD D2R N<2> 30 64 67
8
E \TA_RP1/ PERP6_L2 PCI E SSD D2R P<2>
C1300 1| | C1303 o o HDA BIT GLK RI310 33 1znpZ _ = HDABIT QKR "8 | HDA BCLK/ 1 250_SCLK SATARPLI PERRO_L21—=——qpu—FH = R R8s = SSD Lane 2
i v UACE NEARLU0S00, Ave: 1 27mm SATA_TN1/ PETNG_L2 ’;; PCIE SSD R2D C N2> .
X5R 2 2 XsR R1311 33 HDA SYNC R AV1l TA_TP1/ PETP6_L2 PCl E_ SSD R2D C P<2>
o o5 o1 T} HOA SYNG 3 IAMN A DA SYIC R - HOA_SYINGL 2305 RM SATATPA/ PETPO_L2——p— U =SB0 ER S = @
PUACE_NEARSL0500, AV11: 1. 27mm
w0 o5 o1 (g HDA RST L R1312 33 iAAAZ o HDA RST R L o— "% | DA RST*/ 125 MOLK SATA_RN2/ PERNG_L1| 36 PCIE_SSD D2R N<1> %0 64 67
= PUACE_REARSU0500. ALB: 1 27mm of SATARP2/PERPG L1 o POESSDDPRP<l> e e
09 65 o1 [Ty——HDA _SDI NO - 2&2 HDA_SDI 0/ | 2S0_RXD 5l sara Tnes pETNe L1| B14 £ ssb Nels "o SSD Lane 1
s _NC HDA SDI N1 - HDA_SDI 1/ 12S1_RXD 2 SATA TP2/ PETP6 L1| CL5 PCl E SSD R2D C P<1> 20 67
(1 PD) < - -
33 HDA R AUl 2
o0 o5 o1 gom—HOA SDAUT R1313 AN A2t R SDUT R - HDA SO 2205730 & SATA_RN3/ PERNG_LO| FS PCIE SSD D2R N<O> 30 64 67
PLACE_NEAR=U0500. AUL1: 1. 27nm ES PCl E SSD D2R P<0>
TP _PCH |2S1 TXD - AWLO | pA DOCK_EN*/ | 2S1_TXD SATA_RPS/ PERPG_LO| — - < = o &7 SSD Lane 0
TP _PCH | 2S1 SFRM Y20 | HDA DOCK_RST*/ 1 2S1_SFRM SATA_TN3/ PETN6_Lo| 17 PCIE SSD R2D C N<O> a0 67
SATA_TP3/ PETP6_LO| P17 > PClE SSD R2D C P<0> oD 0 o7
TP _PCH |2S1 SCLK Y8 |1251_sak
SATAOGP/ GPI 84| V1 g XDP FWPME L 16
U1 XDP_P |
AUS2 . SATALGP/ GPI 085, 12 16
67 64 16 ¢ [TR)-——XDP_CPUPCH TRST L - Q| PCH_TRST SATA2GP/ GPI O36|_V6 XDP_PCH UART SSD L BT H 12 16
o0 06 10 [TR)—XDP_PCH TCK - "E82 | PoH TCK 170y | SATASGP] GPI CBT ACL XDP_SSD PCIEO SEL L am e
AD61
69 64 16 [Ty-——XDP_PCH TDI - PCH.TDI 1Py SATA_I REF| AL2 o PPLVO5 SOSW PCH VCCSATA3PLL n
60 4 10 (oOT}—XDP_PCH TDO - "E8L | PcH TDO o
1
65 64 15 [[Ey—_XDP_PCH TS 222 | PcH TV (1py 2 rRevD 111 o o |3?1031?<0
£ )
ALLL | psvD RsvDL_K10 120w
NCX—— NC W
A | RsVD 2 2 ace_NEAR=WS00. C12: 2. 5amm
NC Rroavp|_C12 PCH _SATA RCOVP -
\TA
B BCHITAX g AFSS lgTAGK SATA-
NCx2Y2 | RsvD SATALED |8 g PCH SATALED L 1
CRI Tl CAL
OV T_TABLE
U0500
BROADVEELL- ULT
+
2GGT2
SYM 6 OF 19
TP _PCI E CLK100M ENETSDN A3 | oLKQUT_PCI E_NO 2] XTAL24_INA25 o PCH CLK24M XTALIN am
TP_PCl E_CLK100M ENETSDP &— 22 | cLkaut_Pal E_PO % xTAL2a_autl B25 g PCH CLK24M XTALOUT o v
12 _ENETSD CLKREQ L %2 | PCECLKRQ*/ GPI Q18 55 PPIVOS_S0_POH VOCACLKPLL u
o 22 PCI E_CLK100M CAVERA N B41 | o kouT_PCl E_NL é rRevD 2L, 'R1380
o0 52 qooT}—PCLE_CLK100M CANERA P o1 | akout_pa E_P1 3 revo ML o e 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 — L | akaur_Pa E_N2 DI FFCLK_BI ASREF|_26 PCH DI FECLK Bl ASREF
o0 o4 20 (oo PCLE CLKIOOM AP P &— 42 | cLkouT_PCIE_P2
20 12 IRy AP CLKREQ L 0L | POl ECLKRQR* / GPI 020 TesTLOW. G35 PCH TESTLOW G35 RI390 10K 3znA 2
- TESTLON <34 PCH TESTLOW C34 R1391 10K 1/\/\/\/2 5%  1/20w M 201
s _NC PCI E_CLK100M FW - CLKOUT_PCI E_ N8 TEeTL O AR por TESTLON AKS RI392 10K i AAAz > TIow W 5o
s _NC PCI E CLK100M FWP =7 | cLkout_PCIE_P3 TESTLONALE POH TESTLOW ALS R1393 10K 1 5% 120w W 01
NL N —s5—zew 2ot
12 _FW CLKREQ L - PCI ECLKRQ3*/ GPI C21
e 25 (oomPOLE CLKIOOM TBT N o3 | alkaut_PaE_w cLKoUT_LPC_o| ANLS LPC CLK24M SMC R 17 60
oo qm-POECKIOOMTBI P o B39 lakour_PaE Pa QKoUT LPC 1| AP1S TP LPC CLK24M LPCPLUS R
25 12 [my—TBT_CLKREQ L -5 | PO ECLKRU* 1 GPI 22 (1 PD-PYRd
o7 04 30 (OOT}—PCLE CLK10OM SSD N 27 | cLkouT_PCIE_NS cLkouT_I TPXDP_N B35 g TP | TPXDP CLK100MN
o7 61 30 ¢QOT}—PCILE_CLKI0OM SSD P - A37 | cLKOUT_PCI E_P5 CLKOUT_| TPXDP_P|_A35 - TP_| TPXDP_CLK100MP
%0 12 [EEy—SSD CLKREQ L - 12| PCIECLKRQE*/ GPI 23
PP3V3 SO §19513%5 17 18 26 30 36 33 30
R A
R1377 100K 1/\/\/\/2 XDP_PCH UART SSD L BT H 12 16
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 3apnp 2 ENETSD CLKREQ L 12
R1341 100K 1 nnA2 S MEW M 201 CAMERA CLKREQ L 12 31
R1342 100K VNN S% MEow M 201 Ap QLKREQ L 12 20
R1343 100K LAAAZ S% oW M 201 by o KREQ L 12
R1344 100K LAAN2 S% 20w W 29! TBT CLKREQ L 12 25
R1345 100K LAANZ 5% 2w W 201 oop o KREQ L 12 30 i
5% 1/ 20W M 201

IV ALL RI GHTS RESERVED
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2




SLP_SO0# | sol ati on

74 65 64 62 61
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

4{u1420

37 18 13 (OO} PM SLP SO L

<oa 1_1

N

3|

NC

SLP_SO0# can be driven high outside of SO

U1420 ensures signal will

only be high in SO.

PP3V3 S5 5 11 15 16 17 18 28 29 34 42 57
B R R
PP3V3_S0 8218%18%13%15 17 10 26 30 36 38
So'h01 91192 8 14 85786 °%0°0
R1405 1K 1 2 PM PWRBTN L
NN
R1410 10K 1 2 PM BATLOW L
NN
R1452 10K 1 2 PCl E WAKE L
NN
R1455 10K 1 2 PM CLKRUN L
NN
R1460 100K LAAAZ PM SLP S5 L
R1461 100K IAAAZ Sw MEwW W 2 pMSIP s4 L
R1462 100K 1 nAA'2 Se MEwW W 2% pMSIP S3 L
R1463 100K LAAAZ S% vaw W ' PMSLP SO L
R1464 100K 1 o M MEW M 2 pMSIP SUS L
A AA e v T
R1430 100K IAANZ EDP BKLT EN
R1431 100K 1 o % vaw W 2! EDP PANEL PWR
NN 7w
R1440 100K LAANZ TBT PWR REQ L
R1441 100K 1 A'AA‘2 S% oW M 201 gvp RUNTIME SCI L
R1442 100K 1 pnn'2 S MEW M 201 ppv TBTMUX FLAG
R1443 100K . o % MEOW M 29% ssp oot
NN T =T
R1445 100K LAAAZ DD PWR EN L
R1446 100K 1 pAn'2 S MEOW M 201 ppv TBTMUX LATCH
RL447 100K 1 nnn 2 S% oW M 201 ENeT | OWPWR
R1448 100K IAANZ S% MEow W 201 AyD PWR EN
R1449 100K 1 o % M2OW M 201 Ap pOlE DEV WAKE
NN T T

18

17

18

a2z

29 36 37 59

18 37 59

61 65

CRI Tl CAL
61217 62 64
OV T_TABLE
U0500
BROADVEELL- ULT
+
22
SYM 8 OF 19
R1400 kept for debug purposes. SYSTEM POAER MANAGENENT
» D PCH SUSACK L o242 susacks (iey DSWRVENL AW o, PCH DSW/RVEN
o4 37 17 [Ty PM SYSRST L > S svs_reseT* DPWROK| AYS o, PM DSW PVRGD T >
NO STUFF a7 17 18 PM PCH SYS PWROK AR | sys PWROK (1 PD- Deepsx) WAKEr WS o, POIE WAKE L a2 o e ‘R1451
1
RL400 vam PMPOHPWRK g AYT lpay pyrak CLKRUN'/ GPI 32| Y5 g PMCLKRUNL s 100K
Toow
20m vam PMPCHPWRK g ABS |apurxk SUS_STAT*/ GPI CB1[ A%t g LPCPVWRDWNL mymy oo }M
2
020 2 15 16 15 ¢oom)PLT RESET L &S PLTRST suscLiv GPl 62| AE6 g, PM CLK32K SUSCLK R povmy 6 6o
glﬁ)%O o o PM RSMRST L - AV‘GO RSVRST* SLP_s5+/ GPl 053 APS . PM SLP S5 L oo 12 37 5 =
200 o
- W eou) PCH_SUSWARN L V4 | SUSWARNF/ SUSPVRDNACK/ GPI CBO SLP_sav ™6 g PMSLP 4 L [OD 12 10 29 36 37 5
1
57 16 13 [Ty—PM PURBTN L - AT PWRBTN 1Ry SLP_s3* A4 g PMSLP S3 L [ 13 17 18 37 59
= s 57 [TEy—SMC ADAPTER EN &8 | ACPRESENT/ GPI cB1 Sl AAS g TPPMSIPAL
(I PD- DeepSx)
o PMBATLONL g AW IpaTiOW/GRIOT2 SLP SUS*APE g PMSIPSUSL 0 s
PCH PM SLP_SO_L o—F3d sLp_so* SLPLANKAT g TP PCH SLP LAN L
P LP WAN L AMB | SLP_ W.AN*/ GPI CR9
CRI Tl CAL
OV T_TABLE
UO500
BROAZIJI\EL L2— ULT
+
QKT
SYM9 OF 19
s (oom-EDP BKLT PV = 25 | EDP_BKLCTL 2 DDPB_CTRLCLK| B9 DP_TBTSNKO DDC CLK 18 28
- | - =
A9 < DDPB_CTRLDATA| DP_TBTSNK( DATA 18 28
56 13 @ EDP_BKLT EN = EDP_BKLEN % (1 PD- PLTRST#)
o5 a DDPC_CTRLCLK|_D® DP_TBTSNK1 DDC CLK 18
50 13 ¢ooT}—EDP_PANEL PWR - EDP_VDDEN @ CTRLDATA| DI g DP TBTSNKI DDC DATA &
(1 PD- PLTRST#)
20 15 [Tmy—TBT PVR REQ L - ;‘i PI RQA*/ GPI O77 z
a7 13 SMC_RUNTI ME SCI L o i RQB*/ GPI O78 % poPB_AUXNL_CS DP TBTSNKO AUXCH C N 2 67
04 13 HDM TBTMUX FLAG - ke PI RQC*/ GPI 079 = POPC AUXN_BS DP TBTSNKL AUXCH C N 1 25 6
% 13 (T}--SSD_BOOT - PI RQD*/ GPI 080 =N, <D
poPB_AUXP|_BS DP_TBTSNKO AUXCH C P 25 67
6a _NC PCl _PME L - AD4 | PVE* (1Y) Q DDPCiAUXPL“%@ 18 25 67
04 13 CDD PVR EN L - lcricss
60 13 HDM TBTMUX_LATCH L1 | Pl 052 Do HPD B o,  DP TBTSNKO HPD am =
am- -3
0 13 ENET_LOW PWR - GPl 54 DOPC HPDL A8 o, DP TBTSNKL HPD am e =
50 13 OO} AUD_PVR EN IPGENICE e o3 - hal
o 13 Em—AP_POLE DEV WAKE -t ]crics3 EDP_HPD 6 o, DP INT HPD am

SYNC DATE:O%/ 20/ 2013

PCH PM PCl / GFX

d} Appl e I nc.
®

THE
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|

N

1
v

NOTI CE OF PROPRI ETARY PROPERTY:

ROP
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POSESSOR AGREES TO THE FOLLOW NG

TO MAINTAI N THI' S DOCUMENT | N CONFI DENCE

NOT TO REPRODUCE OR COPY I T

NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
ALL RI GHTS RESERVED
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CRI Tl CAL
PCle Port Assignnents: OM T_TABLE USB Port Assignnents:
PCI E TBT D2R N<O> F10 | perns_LO U0500 [ usB2No| ANB USB EXTA N
o0 25 (TR - _ a 2" quugpUSB EXTAN ~~ pryases
o 2 [my_PCLE TBT D2R P<0> > F10 | peres_Lo BROGNELLULT | (omopo[ A8 ol s eaar e Ext A (LSIFS/HS)
Thunderbol t | ane 0 C23
E N<
- E E 1:1 ?ég g p<g: S pere-o S R 9 USB2NL| AR7 gy USBEXTB N Do
89 25 (T} o= PETP5_LO use2p1| AT7 USB_EXTB P o 65 o8 Ext B (LS/FS/HS)
fan E TBT D2R N<1 F8
- i E TBT D2R P<1: - E8 PERROL usB2N2| ARS B BT N 29 68
Thunderbol t | s R 5 - PERPS_L1 USB2P2| AP8 g USB BT P D 2 o BT
underbol t | ane o0 25 (O}—PCLE TBT R2D C Nel> 523 | PETNS_LL
o 25 (T} PCI E TBT R’D C P<1> - A23 PETP5_L1 usB2Ng| ARLO . NC USB | RN Va:n X
usB2pP3| AT10 o g NC USB IRP o o IR
o9 25 [Ty—PCLE TBT D2R N<2> - 20 [ PERNS_L2
- _
o9 25 [y—PCLE TBT D2R P<2> > 0 [PERPS_L2 usB2n4| AMLS USB TPAD N 36 64 68 Tr ackpad
AL1S B TPAD P
Thunderbol t | ane 2 o 2 PCIE TBT R2D C N2> -2 | pens L2 USB2PAL"Z"" gy USB TPADP ~~~ Ery o eeon
< 1
69 25 @ PCIE TBT R2D C P<2> - PETP5_L2 USB2NS AML3 TP USB 5N
ANLS gy TP USB 5P Unused
o0 25 [Ty PO E TBT D2R Ne3> - 50| PERNS L3 USB2P5
6
i - o0 25 (ORy—PCLE TBT D2R P<3> - PERP5_L3 UsB2Ns| APLL NC USB CANVERAN s 4 ca
Thunderbol t |ane 3 o 25 PCIE TBT R2D C N<3> - B22 PETNG_L3 usB2pe| ANLL > NC USB_CAVERAP I Reserved: nmera
o0 25 (OOT}—PCLE TBT R2D C P<3> - A21 | perps_ L3 b
Use2N7 | ARL3 NC_USB_SDN o Re 4 SD (HS
rv N
o o4 20 [THy_PCOLE AP 2R N PO Y N usezP7[ APIS g NCUSBSIP serve -9
o0 o4 20 [y PO E AP D2R P -1 PeRes wl, LiPo)
Ai rPort o 20 PCIE AP R2D C N - 29 | peTng E 9 USB3 Port Assignnents:
o0 29 @E PCIE AP R2D C P 20| PETP3 usBaRNL | G20 USB3 EXTA D2R N 55 68
use3rP1| 20 o,  USB3 EXTA D2R P am = e
F13
. $ Egg hw zz: > useaTNI | C33 B3 EXTA_R2D C N 2 on Bxt A (S9)
S o - PERP4 use3TPL[ B34 g  USB3 EXTARD C P oo 9 o0
Reserved: FireWre w _NC_PCI E_FW R2D ON - B29 | perha
sa _NC PCIE FW R2D CP - A29 | pETP4 usB3RN2| E18 ° USB3 EXTB D2R N am e o o
usssRP2| P18 o, USB3 EXTB DPRP e s
a7
o8 65 34 @—ﬁ:g ig ig S - zgs;‘i; 32:2:; useaTn2| B33 g usEs ExTB D C N [T < s e Bxt B (S9)
SD Card Reader o s o == - useaTP2| A33 USB3 EXTB R2D C P o
(& Ethernet if combo) o6 65 3 (OOT}—USB3 SD RPD C N — S0 | PETNL/ USB3TAS
o0 65 o4 (OOT}—USB3 SD ReD C P o— 1| PETPL/ USB3TP3
AI10 PCH_USB_RBI AS
o 2 [T>—PCLE CAVERA D2R N > 12| PERN LSEIRNA RPN e LAGE NeEAR-D500 A1 2. 54
o0 52 (TWy—PCLE CAVERA D2R P - G15 | perpP2/ USB3RP4 1R15,70 = mm
canera 00 2 PG E CAVERA ROD C N B31 | perney UsBaTh RVD ANLO, ¢ 2276
o0 22 PCI E CAVERA R2D C P A31 | pETP2/ USB3TPA4 RevDl AMLO, o zow
, 201
NCxEL5 | Revp oo+ apl oo AL3 XDP_USB EXTA OC L T e 1 3
NGy L3 | RsvD oc1+/ el oa1| ATL XDP_USB EXTB OC L 14 16 61 65 L
11 s _PP1VO5 SOSW PCH VOCUSB3PLL PCH PCl E_RCOVP A27 | pol E_RCOMP oc2*/ GPl oaz| A2 XDP_USB EXTC OC L 1416 -
B27 | pal E_I REF o3 /P13 A2 o XDPUSBEXTDOCL  rmyuie
_—
R1500*
3. 01K
1%
11200
201, CRI TI CAL
PLACE_NEAR=U0500. A27: 2. S4mm M T TABLE
UO500
BROAZIJI\ELLZ— ULT
+
Q&
SYM 7 OF 19
60 o4 27(gry— LPC AD<0> R1540 33 IAAN2 LPC AD R<0> VL4 | LABD SVBALERT*/ GPI Q11| AN2 o POH SVBALERT L 1
LPC AD<1> R1541 33 1 o S%  v2ow W 2°'  LPC AD R<1> AWL2 || A1
R ==¢ LPC AD<2> R1542 33 1mz S% 12w W 201 pc AD R<2> =2 LAD2 Q swecLi 2P - MBS PCH LK D, e 0 «© = ©
69 64 37 _ P AHL SMBUS PCH DATA
o o4 a7 LPC AD<3> R1543 33 1’\/\/\,2 5%  1/20W M 201 LPC AD R<3> WUUVAWL L LADS 4 SMVBDATA Gt LB 16 19 40 56 69
5% 1/ 20w M 201 - v
33 AV12 * * AL2
o0 o4 57 (OOT}—LPC FRAME L R1544 ANzt LPC FRAME R L - LFRAVE g SMLOALERT*/ GPI 060 - VO EN oD 14 o0
2 smoctd AL, SM.PCH 0 Ok o o =
oo -SPLAKR g My ak [ sM.ODATAl AKL o g SMPCH 0 DATA T 0
um SML1ALERT# pul | -up not provided on this
SPI_CSO R L Y7 | gpy « .
o0 40 T} = q S 7??8 SML1ALERT*/ PCHHOT* / GPI 073%@ 18 39 page, may be wire-ORed into other signals.
TP SPI_CS1 L Ya * i - .3V i .
PSP CSI L e ———QqSP 7?2_10 SML1CLK_GPI O75| AU SMBUS SMC 1 SO SCL 32 37 40 43 a4 64 69 73 Q herw se, 100k pull-up to 3.3V SUS required
TP SPI_CS2 L o sPi_cs2* SML1DATA/ GPI O74| A8 o g, SMBUS SMC 1 SO SDA B 52 57 40 43 44 04 09 73
Ry T G
0@y SPLMEI R gy A2 lsp s ®
(1 POTI PD)
o a5 SPI_M SO A L spi_mso | ruiry LKA g g NCCINKGAK o
it
z
0o ugErySPL 102> gy YO sPice |5 (puiry  CLDATA A2 o g NCOINKDATA o
TP
69 46 1C@ySPI_10<3> o=t AFL | sp 1B o CL_RST* CAF4 - NC CLINK RESET L o4
(TPY -
PP3V3 SUS 511 14 18 46 57 58 59 62 64
PP3V3 SUS 511 14 18 46 57 58 59 62 64
%ﬁ MASTER=W LL J43 SYNC DATE:O&/ 13/ 2017
R1580 100K IAANZ XDP_USB EXTA OC L 14 16 35 Y
RI581 100K i nan72 “° VW W 0% xpp uss EXTB oC L 1016 01 65 PCH PCl e/ USB/ LPC/ SPI / SMBus
R1582 100K IAANZ : ;zzx N"’: 231 XDP_USB EXTC OC L 1416 572V e e s
R1583 100K 1 2 % XDP_USB_EXTD OC L
NN 7o = e Appl e I nc.
R1548 1K AAN2 SPI_10<2> 14 46 69 S
R1549 1K 1 o S% MW W 201 opy | o3> 14 46 60
NN w1 NOTI CE OF PROPRI ETARY PROPERTY:
R1590 100K IAANZ PCH SMBALERT L 14 THE_| NEORMAT] ON_CONTAI NED HERE| N | S THE
R1591 100K 1 2 5% 1/ 20W M 201 WOL EN PROPRI ETARY PROPERTY_OF APPLE | NC,
/\/v\/ 14 64 THE POSESSOR AGREES TO THE FOLLOW NG
J_ 5% 1/ 20W M 201 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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58 55 51 42 38

17 16 11 g s _PP1VO5 SO
64762 59

BOM GROUP BOM OPTI ONS
RAMCFG_SLOT RAMCFG3: H, RAMCFG2: H, RAMCFGL: H, RAMCFQ: H
PP: 62 64 g5 74
SV3 S0 £ L 7860 %8, 7 o 62 50 41 40 30 3 10 30 15 [Ty PPAVE_S3
D_LPSR:
RAMCFG3: H RAMCFG2: H RAMCFGL: H RAMCFQD: H SSO_LPS 3696’
R1631* 'R1636 R1635* 'R1611 100K
100K 100K 100K % 100K e
59 59 59 596 11200
1/ 20w 1/ 20w 1/ 20w 1/ 20w
o 201
201 2 2 201 201 2 2 201 2
P1
X0P M8 RAMCFGD e 0 1o g X0 POH R OT6 -
XDP_M.B RAMCEGL 15 16 10 16 16 15¢gry—XOP_M.B_RAMCFGD - 22
XDP_M.B_RAMCFG2 15 16 18 AW
XDP M.B_RAMCEGS o e 25 ,5@ HDM TBTMUX SEL TBT -
TP_MEM VDD SEL 1V5 L ADS
GPl o12: 1o (0T} -
- XDP_LPCPLUS GPI O yi
CR TBT_G2SX_BI DI R, requires 100k pull-up to SUS il & -
RR/ FR DPHDM MUX_SEL_TBT, requires 100k pull-up to TBTLC 16 15 [T XDP_PCH GPI O17 - T3
% 15 (OOT}—SD RESET L - ADS
PLT RESET L °
15 1615 13 [T 2 15 [I>_SMC VAKE SO L - e
R1621" 1s [Ty TPAD SPI_INT GPICR8 L -2
100K AN3
TPAD B | F EN
sl R -
M
20 61 50 58 30 15 (COT}—SSD PYR EN - &
25 18 (OO} PCH TBT PCIE RESET L - APL
o 15 (OOT}—HDD_PVR EN -4
3 16 15 XDP N_STATE L ATS
TPAD SPI_INT_GPI Q28 L 15 s 15 ¢OOT}—SD_PVR EN -2
25 15 qooT}—TBI_PUR EN - B
1
0Rl€81 25 18 16 15 (—XDP_JTAG | SP TCK -
%
’%{ZQUW 25 10 16 15 (T} XDP_JTAG | SP TDI -0
. 50201 1 15 qm}—JTAG TBT TVE PCH -2
TPAD SPI | L
s y-PAR SRl TN L o 50 15 (oT}—PCH HSI O PUR EN -7
10RJ_682 2 15 oom}TPAD SPI I F EN -8
AH4
’%Z“zow 15 10 15¢Ey— XDP_ M.B RAVCFEG3 -
20201 o4 46 15¢Ery—SPL ROM USE M.B - A
CAMERA PWR AGS
TPAD SPI_INT GPIO46 L ;5 1015 (0T} B EN PeH -
15 [Ty TPAD SPI I NT GPIO46 L - A3
10 10 15¢@ry—XDP_M.B RAMCFGL - B
R1639% 18 16 15Ty XOP_ M.B RANCEGR -2
100K P2
D SR EN L
o o4 30 15 ¢OOT}—SSD S -
- 20 15 @OT}—AP_SOI X WAKE SEL - <
© oo SSD RESET L -2
CAM PCI E RESET L N5
supunfilfLERewe S0 e -
| Ri641 K 1AAp2 PCH TCO TI MER DI SABLE -
5% 1/ 20W M 201 el
PP3V3 S5 B1Lo13016,12,18,28 29 34 42 57
PP3V3 S3 15 16 19 33 36 40 41 58 62 64
PP3V3_SOSW SD 34 57 39 65
PP3V3_S3 15 16 19 33 36 40 41 58 62 64
PP3V3 S3RSO_CAMERA a1 a
PP3V3 S0 8°12%18%18%18%12%18% 5030 36 a8
- PHELRERERY
pp—
TBTL or 3 or RR
R1610 100K i > XDP_PCH GPI O76
NN ——mw o we
R1614 100K s znp2 XDP_LPCPLUS GPI O 15 16 64
R1615 100K LAANZ S% 12w M 201 o poH GPILOLT 15 16
5% 1/ 20W M- 201
SD_ON_M.B )
R1616 100K 1/\/\/\/2 SD RESET L 1 R1616 should also be stuffed if
R1617 100K LAANAZ 5% 1/20wW W 201 g\ WAKE Sa L oo pl atform does not use SD card
R1618 100K LAANZ S% 12w M 201 Tpap Spl I NT L 15 36
R1619 100K LAANZ S% 20w M 201 7pap USB I F_EN 15 36
R1620 100K LAANZ % 1:20\” v 2! ssSD PWR EN 53058 50 SSD_LPSR SO BOM option is on R1620
T% 1Zow W 201
SSP_L'PSR: S0
R1622 100K SSP. 5 HDD PWR EN 15 64
R1623 100K 1mz S% 12w M 201 xpp SDOONN STATE CHANGE L 15 16 33
R1624 100K LAANAZ S% uEow M 201 gp pwR EN 15 34
R1625 100K LAANZ S% 120w W 201 1pT pyuR EN 15 25
R1626 100K 1 o % M2OW M 201 xpp JTAG ISP TCK
AAAA— 15 16 18 25
R1627 100K LAANAZ 5:“ veow W 200 ypp JTAG I SP_TDI 15 16 18 25
RL628 100K 1 nAA2 S MEOW M 291 j7AG TBT_TMS_PCH 15 18
R1629 100K o S% MW M 201 poy HSIO PWR EN 15 58
/\/\/\/ 5% 1/ 20W M 201
R1630 100K LAAAL TPAD SPI I F_EN 15 36
5% 1/ 20W M 201
R1632 100K LAANZ SPI ROM USE_M.B 15 46 64 Stuffed R1632
R1633 100K LAANZ S MEOW M 291 CAMVERA PWR EN PCH 15 18
R1634 100K LAANAZ 5% 1:2"‘” 29! TPAD SPI INT GPIO46 L 15 No- St uf f ed R1634
5% 120w W 201
NOSTUFF
R1637 100K 1app 2 SSD SR EN L 15 30 6
R1638 100K LAANAZ 5:” 2w M 201 Ap 501 X WAKE SEL 15 29
R1640 100K LAANZ S% 12w W 200 o FWPME L 12 16
5% 1/ 20W M 201
R1652 10K 1 2 LPC SERI RQ
NN s L o
R1691 100K 1 2 BT_PWRRST_L
NN S o
R1693 100K IAAAZ ENET_MEDI A SENSE 15 64
R1694 100K LAANAZ S% 2w M 201\ op RO L 15 64
R1695 100K 1 p % MEOW M 201 ) op pSR EN
VA A v we

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

13 15 16 18

R

R1650*
1K
ORI TI CAL 11200
OM T_TABLE 201,
U0500 THERMTRI P* |5\260 PM THRMIRI P L
BROADVEELL- ULT - oD 0 &7 Pul | -up/ down on chi pset support
2Ggr2 g RON/GPIoB2 va TBT Cl O PLUG EVENT L 125 Cactus Ridge: Alias to TBT_ClO_PLUG EVENT,
SYM 10 COF 19 T4 Redwood Ridge: Alias to TBT_Cl O PLUG EVENT_L,
P LPC SERI RQ
BVBUSY*/ GPI O76 § SERI RQ Gt CBD) 15 37 64
AWLS PCH VP
{ oPl
GPI C8 Ei PaLOM _COVR PLACE_NEAR=U0500. AWL5: 2. 541
AF20, - NeAR m
VD)
LAN_PHY_PVWR_CTRL/ GPI 012 ESSVDW NC 'R1655
L AB2L NC 49.9
GPI OL5 (1 PD- RSMRST#) 1%
1/ 20w
GPI 16 GsPIO_Cs /GPI o83 RS o AUDSPI CSL 15 6 L %01
GPl o7 GSPIO_CLKI GPI o84l L6 o  AUD SPI cLK 15 s
GPl 24 GsPlo_MSOGPlces| N g AUD SPI M SO 15 6 =
e -
GPI Q27 (17D Drepso) GSPIO_MOSI / GPI 086 L8 g AUD SPI MCSI 15 6
(1 PD- PLTRST#)
G 28 GSPI1_CS'/GPICB7| R g, TPAD SPI CS L oo s 5
GPl (26 GSPI 1_cLK/ cPl osg| LS - TPAD SPI_CLK oD 15 36 68
&P o6 GsPI1 MsaaPi ool NV g TPAD SPI M SO am s s o
Pl 57 (o b
GsPI_Mosi /GPIooo| K2 o, TPAD SPIMOSI oo 15 3 o0
aPI 58
J1
1 BT D2R
PR UARTO_RXD/ GPI 09 @=—PCH BT UART 15 64
— UARTO_TXD/ GPI 02| K8 o, PCH BT UART R2D 15 64
- J2 PCH BT UART RTS L
o UARTO_RTS*/ GPI 093 - 15 64
- Gl PCH BT UART CTS L
o8 UARTO_CTS*/ GPI 094 - 15 64
GPI 19 Ol uarTI RXDIGPICD| K4 o PCHUARTIRXD
o
GPI G0 b|3 UART1_TXD/ GPI o1 @ @ PCH UARTL TXD s
HSI OPC/ GPI O71 UART1_RST*/ GPl c2| 33 JTAG | SP_ TDO 15 18
GPl 013 UART1_CTS*/ GPI 8| 94 PCH UART1 CTS L s
e o4 12c0_sovGPIoal P2 o, AP SOIX WAKE L am s »
G ozs 12c0_scL/cPIos| P8 g AP RESET L
Pl ot
G PCH 12C1_SDA
o | 2C1_SDA/ GPI 06 - 15
F1 PCH 1 2C1_SCL
PR | 2C1_SCL/ GPI O7 - 15
GPI 010 SDI O_CLK/ GPI %4%@ 26 Pull -up on TBT page
DEVSLPO/ GPI (B3 sDocovwicPloss| P4 g BTPWRRSTL ~~~~~  rmise
SDI O_POAER_EN GPI O70 “SP% »:CET%)TIu)GDI os6| B PCH STRP TOPBLK SWP L 39 Requi res connection to SMC via 1K series
DEVSLP1/ GPI CB8 sDioDl/GPlos7| B2 o ENET MEDIASENSE ~  mise
DEVSLP2/ GPI 089 SDIOD2/GPIl 08| S e LODIROL am s e
SPKR/ GPI 081 SDIO D3/ GPl 69| E2 g,  LCD PSR EN oD 5 e
(I PD- PLTRST#) -

36 30 26 18 17 15 13 12 51 8- _PP3V3_SO
BRBAUABLHN N5
615 AUD SPI_CS L R1660 100K AN
6a 15 _AUD SPI_CLK R1661 100K 1/\/\/\/2 5%  1/20W M 201
64 15 _AUD SPI_M SO R1662 100K LAANZ 5%  1/20W M 201
s 15 _AUD_SPI_MOSI R1663 100K LAAAL S%  1zow W 201 |
5% 1/ 20W M 201
26 15 _TPAD SPI_CS L R1664 47K LAAAZ
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 sz/n 1/20W M 201
68 36 15 _TPAD SPI _MOS| R1667 47K 1 /\/\/\/2 5% 1:20w MF 201§
5% 120w W 201
6 15 _PCH BT _UART_D2R RL668 47K 1 npp 2
6a 15 _PCH BT UART R2D R1669 47K LAANZ 5% 1:20w N 201
5% 120w 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 47K LAANZ 5% 1:20w F 201
5% 1720w W 201 |
20 15 _AP_SOI X WAKE L R1676 100K LAAN 2
5% 1/ 20W M 201
15 _PCH 1 2C1_SDA R1678 5 ¢ LAt
15 PCH 12C1 SCL R1I679 5 o« AN o T
64 15 _PCH BT UART RTS L R1670 47K LAAAZ
64 15 _PCH BT UART CTS L R1677 47K 1/\/\/\/2 5% 1:20w VE 201 R
5% 120w W 201

ISYNC MASTER=W LL _J43
PCH GPI O M SC/ LPI O

SYNC DATE=01/14/ 201

d} Apple In
®

(¢]

<SCH_NUM>

<E4LABEL>

OF APPLE
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| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
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- - PP1V05 SO
Extra BPM Test poi nt s o o 12 30 17 1035 115 5, PPLVDS SO Mer ged (CPU PCH) M cro2- XDP o st e i g,
CRI Tl CAL NOTE: This is not the standard XDP pi nout. XDP
o7 o [rEy—XDP_BPM L<2> > XDP_CONN Use with 921-0133 Adapter Flex to 67 64 16 5 _XDP_CPU TDO RM/\A/\/z
TP1802 X PLACE_NEAR=U0500. F62: 28mm 5%  1/20W W 201
o XDP BPM L<3> TP- P6 J1800 support chi pset debug. XDP
=P s
D TP1803 . DF40RG 80DP- 0. 4V o7 6 10 6 XDP CPU TCK Rigls 1.2 !
XDP_BPM L<4> PLACE_NEAREU0500. E60: 28mm 5%  1/20W 201
o7 o ()—XDP BPM L<d> ) R1830 -
CID TP1804 150 2 (M) d TVS are terminated in CPU
[ XDP_BPM L ei2)) TDI and Ti are termnated in . =
e <2 5 1p1gos ow N~
B M- LF e
XDP_BPM L<6>
¢ D22 ===—— D TP1806 2402 15 olt
o7 5 [y—XDP_BPM L<7> OB Tp1807 57 o4 s @H—XDP_CPU PREQ L OBSEN_AQ G- 10 o2 P COBSEN C0 CPU CFG<17> ame D
TP-P6 67 6 5 (Ty—XDP_CPU PRDY L OBSEN A1 G- o o2 Py CBSEN C1 CPU CFG<16> ame
E 7
O O
o7 o [TI0 CPU _CFG<0> OBSDATA_AQ Py 195 o042 Pu— OBSDATA_ QD CPU CFG<8> Yan LI
7 6 (TR CPU CFG<1> OBSDATA_A1l Py 265 04— OBSDATA_C1 CPU CFG<9> Yan L
14 13
O O
o7 o ry—PU_CFGe2> CBRSDATA_A2 o=p—10 01 oup CBRSDATA_C2 CPU CFG<10> am e o
o7 64 6 (TRy—PU_CFG<3> CBRSDATA_A3 o=—10 0  oup CBRSDATA_C3 CPU CFG<11> am s &
Y 2q 19
O O
o7 s [Ty—XDP_BPM L<0> COBSFN_B0 =210 012 o= COBSEN DO CPU CFG<19> ame
o7 s (T>—XD2_BPM L<1> CBSFN B1 =210 01X  oup COBSEN D1 CPU CFG<18> Yani
Y 2q 25
O O
o7 o [T CPU CFG=4> OBSDATA_BO Py 28 5 04— OBSDATA DO CPU CFG<12> Vo LR
o7 o I—PY CFG5> CRSDATA_B1 o=—30 012 o= CRSDATA_D1 CPU CFG<13> ame o
34 5 o3t e
o7 o [T CPU CFG<6> OBSDATA B2 Py 06 042 o OBSDATA [ CPU CFG<14> Van L4
xoP o7 o [y CPU CFG<7> CESDATA_B3 —>— 10 01" e CRSDATA_3 CPU CFG<15> ame -
17 o [Ty—CPU_VCCST PVWRGD R1800 1K __1a AN 2 = - . -
PLACE_NEAR=U0500. CB1: 2. 54mm 5%  1/20W W 2_|l)1 00
XDP 64 XDP_CPU_VCCST PWRGD PWRGDY HOOKO - 945 o032 - L TPCL K/ HOOK4. NC
PM PWRBTN L R1802 0O 1 2 XDP_CPU PWRBTN L HOOK1 &= 47 4 = L TPCI K#/ HOOKS
37 13 T} PLACE_NEAR=US000. J3: 2. 54mm I\/\/\/ 5% 1/ 20W M 0201 VCC 0BS AB bl 44 g g 43 bl VCC 0BS CD NC XOP
XDP © qom—CPU_PVR DEBUG — Hooko — 10 01 o RESET#/ HOCK6 52 XDP_CPURST L RI805 1K inan2 PITRESETL am e s e
57 17 13 ¢COT}-PM PCH SYS PVRK R1804 0 . AN 5a XDP_SYS PWROK HOOK3 - LL IPOro KLY DBR#/ HOOKZ XDP _DBRESET L oo 17 PLACE_NEAR=UDS00. AGT: 2. S4mm
% MABW ML 402 30 o2 NOTE: XDP_DBRESET_L pul | ed-up to 3.3V on PCH Support Page
69 56 40 19 m@_SNBUS PCH DATA SDA P 52 IoXe! St - D0 XDP_PCH TDO CIX 12 16 64 69
60 56 40 10 14 [TR)—SVBUS PCH CLK sa - 406 o4 - TRSIn XDP_TRST L
69 64 16 12 (@M} XDP_PCH TCK TCK1 - 90 o042 - Dl XDP_PCH TDI [OOT> 12 16 64 60
o7 64 15 o (@T—XDP_CPU TCK TCKO - 46 o4 - TVNS XDP_PCH TMS [ 2 16 54 5 C
o 60 00 59 XDP_PRESENT#
16 12 ¢oT}—POH JTAGX R1835 0 1 z__ XDP XDP XDP L | XDP XDP
ace MARY 1600 o: 2ame C1804 | |'R1831 C1800 * 0 /N oo 1 C1801 1 C1806 C@é':o“m
0.1UF —— \ 1k 0. 1UF —— ) =01 L QL84 g o
T 3 Piow 5 ) s AR, s
= et = 51850847 2 S %
2 O[T Jo XDP_CPU TDO P LR
= J_ = PLACE_NEAR=J1800. 51: 28MM® =
XDP_CPU PRESENT L ORI T
)
Q184§éL g o
DWN5LO6VK-7 > [
SOT563 i?
—
o[ BT o XDP. TRST_L 6 12 16 64 67
© - MAKE_BASE=TRUE
I—"—, XDP_CPUPCH TRST L [T 5 12 15 64 67
CRI Tl CAL XDP_CPUPCH TRST L OO © 12 16 64 o7
XDP ©
PCH XDP Si gnal s Q842
oMeLOgy; 7 5[ IO
These signals do not connect to XDP connector in this architecture, only accessible *
via Top-Side Probe. Nets are listed here to show XDP associ ations and to nmake cl ear CPU JTAG | SOI at | on a KT n XDP CPU TDI o on 67
what restrictions exist on PCH GPI Gs when Top-Side Probe is used for PCH debug. PLACE_NEAR=J1800. 55: 28nm ® < oD
" PP5V.
PCH XDP Si gnal s Non- XDP Si gnal s 02 o150 50 50 52 i 4o 32 g7 PPOV..S0 CRITI CAL
42 34 29 28 18 17 15 13 11 8 _PP3V3 S5
' 2 BMuBBNy QI_842XDP o
18 15 By XDP. RAMCF 1) @ ~
XDP_USB EXTA CC L e TPisro XDP_USB EXTA CC L 1410 38 DWNSLOBVK: 7 S [0 B
35 16 14 (OOT} VAKE BASE=TRUE  — < 1845 : o 'R1845 x
o5 61 16 14 (OOT}-—XDP. USB EXTB OC L = XDP_USB EXTB OC L ) 24 16 61 65 0 1}0150 e U;,;;‘S ?SOK DTYST %) XDP CPU TVG o a6
- 16V 1/ 20W © - m
11 (on—XDP_USB EXTC C L % TP1873 xS R 2 Tavacrer 2%1 I_n_,
3 PP1V05 SUS
14 Ty——XDP_USB EXTD CC L OB Tp1874 s a7 17 ALL SYS PWRGD 2| A ,|> Y|4 XDP_JTAG CPU | SOL L 62 57
TP-P6 m
— XDP. N _STATE L
2 10 15 (o} XDP_SDCONN STATE CHANGE L N SDOONN_STATE CHANGE am s w5 NG| Ne NS s Ne o O STURE
PCH_JTAGX 2 1
w0 1sgE—XP MB o D TP1876 an o S e e VA s
TP-P6 e
18 15, XDP_M.B_RAMCEG2 ™ XDP
@ oo 1P1877 o5 0 16 12 _XOP_PCH TDO RI890 51 2 anp 2
18 15CHY XDP_M.B RAMCFG3 b)) TP1878 PLACE_NEAR=U0500. AE61: 28mm vop 5% 1/ 20W M 201
TP-P6
60 64 16 12 _XDP_PCH TDI R1891 51 2 pap L —
25 18 16 15 XDP_JTAG | SP_TCK — XDP_JTAG | SP_TCK QD) 15 6 18 25 PLACE_NEAR=U0500. AD61: 28mm 5% 1/ 20W M 201
o NAKE_BASESTRUE  — XDP
15 12 (oM} XDP_EW PVE L B TpP1879 60 64 16 12 _XDP_PCH TMB R1892 51 > 1
TP-P6 . PLACE_NEAR=W500. AD62: 28mm VY V V7 55 1720w W 201
12 (OO} XDP_PCH GPI O35 1)) TP1880 NOTE: Must not short XDP pins together! NO STUFF
TP-P6
XDP_PCH TCK. R1896 51 i
2 - XPP PCH UART SSD L BT H OB Tp1881 o0 ot 10 22 PR nets m e VMV e
TP-P6
12 ¢oom—XDP_SSD POIEO SEL L R1884 1K LAAAZ NO STUFF
5% /20w W 201 67 64 16 12 6 _XDP. TRST L R1897 51 2 1
o4 16 15¢gry—XDP LPCPLUS GPI O = XDP_LPCPLUS GPI O LB 15 16 60 PLACE_NEAR=U0500. AUG2: 28mm 5%  1/20W W 201
o oon—XBR PCH GPLOLT > TP1886 =
e ED—XDP PGPl o76 > TP1887
25 10 16 15 [Ty XDP_JTAG | SP_TDI VAKE BASESTRE = XDP_JTAG | SP_TDI [ 15 10 19 2 ISYNC e e SN DATESTol 17l 2014 A
Unused & M.B_RAMCFGx GPI Os have TPs. CP'J/ pO_| ,ver ged XDP
USB Overcurrents are aliased, do not cause USB OC# events during PCH debug. DRAW NG NUVBER
SDCONN_STATE_CHANGE L is aliased, do not plug/unplug SD Cards during PCH debug. d} Appl e I nc.
. [¢]
JTAG_ I SP (non-TMB) nets are aliased, do not attenpt bit-banged JTAG during PCH debug.
NOTI CE OF PROPRI ETARY PROPERTY:
NOTE: Should force PCH GPI 047 high to ensure TBT router powered to avoid | eakage/cl anpi ng of signals. THE | NE 1O ANED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
SSD_PClI Ex_SEL_L straps are connected via 1K to common net. TITET%CBN%S’\?LANG:;%ESS TO TF&;O]L'\‘ON NGI EncE
LPCPLUS _GPIO is aliased, do not attenpt use during PCH debug. [l g Tg REPRCDUi SL?BLOIO;E :$ N £ o PART
1N TO REVEAL wHaL
IV ALL RI GHTS RESERVED
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System RTC Power

Chi pset uses 24MHz crystal,

G eenCLK kept

Source & 32kHz / 25MHz O ock

to save 1x 25MHz crystal

CGener at or

& 1x 32kHz crystal

PCH Reset Button Menory VTIT Enabl e Level -Shifter
50 49 46 40 38 37 3¢ 33 30 17 PP3V42 G3H CPU output is on VDDQ rail (1.2V), TPS51916 has 1.8V Vi h(min).
: ) Coi n-Cel | : VBAT (300-ohm & 10uF RC) 36 30 26 18 17 15 33 12 11 §._PP3V3 SO
This looks a little ugly to support No Coin-Cell: 3.42V G3Hot (no RQ) memam s 70 62 53 42 23 22 21 20 19 _PP1V2 S3
new and ol d parts. Wth GreenCLK Rev C 'R1995 PP3V3 S0 8213%18%12%5 17 10 26 30 35 38
pin 5 nust receive S5 power (Stuff R2042) 3 20 2818 17 18 15 13 11 8, PP3V3 S5 10K So%4081132"33" 244578678081
Coi n-Cel | & G3Hot : 3. 42V G3Hot 59 .
! XDP 1/ 20w R1970
- : 1970 * 9
Coin-Cel| & No G3Hot: 3.3V S5 R1996 201 CO 91U2 e A 330K TPS51916 | (1 eak) = +/- 1uA
No Coin-Cel | : 3.3V S5 b 2 209 —— U970 % w Vih(mn) = 1.8V
PP3V3_S5RS3RSO_SYSCLKGEN No bypass necessary o7 10 [ry—XDP DBRESET L 2 g EM SYSRST L D o xor cEr 2 anPLC07GE P 33uW when driven-low
GreenCLK 25MHz Pgmer : 18 VoW NO STUEF 0201 praivol 5 201 u e el o
Mist be powered if any VDDIOis powered. ot 'R1997 s CPU MEWTT PWR EN LSVDDO B NI 4 MEM/TT PVWR EN 1758
5% A ™ 18~ VAKE_BASETRUE
CAM XTAL Power 31 _PP1V2 CAM XTALPCI EVDD ~ » b o NCx—L{NC NCLS_s¢ NC MVEM/TT PVR EN 17 53
TBT XTAL Power 64 62 26 25 18 _PP3V3 TBTLC 9 § VBAT and +V3.3A are MELF G\D
internally ORed to 25‘ LK PART=SYS FESET <]
g create VDD_RTC _QUT. -
C1924 ¢ C1922 1 C1902 . =
0. 1UF —— 0. 1UF — U1900 +V3. 3A shoul d be first
T 1% 2%, SLGNBLABCY avai | abl e ~3. 3V power -4
XoR-cERM 2 XoRcERM 2 2 OeR fhig to reduce VBAT draw. -
CRI TI CAL
ulvioe 25MA a2 768K 22 PCH CLK32K RTCXL . 62 61 59 58 56 52 51 45 32 3 _PPBV SO
L CKPLUS_WAI vEPerermzawj_ s vi e 25M B \R1620
N .
C1905 = 14 VI OE_25M C 25M AL 9 r 100K,
e R1905 P SYSGLK CLKI5M CAVERA e PCH ME Di sable Strap L
- 1/ 20w
2|2 60 SYSCLK CLK25M X2 1 2 60 SYSCLK CLK25M X2 R -—|x 25M (15 _ g  SYSCLK CLK25M TBT o > %1"
Is"!n 150w NO STUFF -] X1 PPVRTC_G3H 512 13 62 64 , - )
25y ~ CRITI CAL W 'R1906 VOUT|L__ g & For SB RTC Power Q920 &  w SPI_DESCRI PTCR OVERRI DE LS5V
NC; 0201 g DWMNSLOBVK- 7 >[ [O
0201 Y1905 im ap THRM SOT563 %
NC: 25. 000MHZ- 12PF- 20PPM 3720w —— PAD 1 C1910 sa 11 0 _PP1V5_SOSW AUDI O HDA
C1906 w3252, sM 2 %01 REEE —=uE L o] 3] o SPI_DESCRI PTOR OVERRI DE
12PF 20%, @ <
1]]2 o SYSCLK CLK25M X1 2 R "
I . - "
1 255"("/ NOTE: 30 PPM or better required for RTC accuracy og/K_g |25
RM SOT563
6201 - VER 3 KH
—
17 12 _NC RTC CLK32K RTCX2 —_NC RTC CLK32K RTCX2 am e -
= = = 12 69
PCH 24MHz Crystal P AT LRSS A .
IPD = 9-50k
C1915
6. 8PF R1915 +7 [Tmy—SP_DESCRI PTOR OVERRI DE L 1
. 0 L
1]z o PCH CLK24M QTR o PCH CLK24M XTALOUT )
I XTAL + M £ < PCH uses HDA SDO as a power-up strap. |If low, ME functions nornally.
T CRITI CAL /20w N I'f high, ME is disabled. This allows for full re-flashing of SPI ROM
2N - Y1915 oy R1916 SMC controls strap enable to allowin-field control of strap setting.
0201 X 24. 000MHZ- 20PPM 6PF 1M X N
NCX NC 5% Q1920 & 5V pull-up allows circuit to work regardl ess of HDA voltage.
3. 20X2. 50M* SML 1/ 20w
C1916 o v
6. 8PF 2
1] ]2 PCH CLK24M XTALI N oo 22
L opae VCCST (1.05V S0) PWRGD
= feste]
0201
PCH 24MHz Qut puts wm R R Y oS S PP1VO5_SO §5.11 15 16 39 42 51 55 58 50
— LPC CLK24M SMC
RZT [ e e C1930 * crmea  |'R1931
LPC CLK24M SMC R 1 2 LPC CLK24M SMC 1 10K
¢ O PLACE NEAFCUGS00. ARES: 5 Trmm oD o 0.1F —— U1930 s
e 16V 74AUP1G09 1/ 20w
Y 26w xR iR 2 o e
201 0201 v 2
59 37 17 16 _ALL SYS PWRGD 2 |A 4 CPU VCCST PWRGD oo 5 1
50 57 18 13 TNy—PM SLP_S3 L 1ls
s INC
NCX— @D
E
PCH PWROK Gener ati on R
50 49 46 40 38 37 36 35 30 17 _PP3V42 G3H = oD = v
85 84 82 61 59 PM _PCH oo 1 17
MAKE_BASE=TRUE
74 65 64 62 61 BYPASS=U1950: 5SMV
supuuBEiRiL RS 0 1 C1950
0. 1UF
1 1
518 nglie 2 3% cerw NO STUFF WF: Do we need this?
5% ozt R1963°| |’R1960
1720w °
201 = 5% 59
2 1/ 20w 1/ 20W CKPLUS_WAI VE=UNCONNECTED_PI NS
NO STUFF 8 743%1%23(?85/ S505 uzgﬁ ggm
59 37 17 16 ALL_SYS PWRGD Y B B g 74LVC2GDBGI/ S505 - -
R10951 ™ U1950)7 PM S0 PGOCD ) s Sorass R11?<62 ISYNC VASTER=J43 M.BL SYNC_DATE=01/ 09/ 201
s e/ ) > CPUVR_PGOOD R 2 08 NO STUFF ) , U1950y3 SYS PWRCK R 1 2 PMPCH SYS PWROK [Ty 22 16 37 Chi pset Support
5%
sirs CPU VR READY 20w 4 Rl?o% ﬁ o8 o IR O y
o201 5 4 201 le Inc <SCH_NUwm=| D
1 z?}v p .
= 21, L <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
38 37 27 26 [T)—SMC DELAYED PVRGD

7
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ON_CONTAI NED HEREI N | S THE
PROPERTY. LE | NC.
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8 7 6 5 4 3 2 1

qunay
N
ey

299583

. GreenCLK 25MHz Power DDC Pul | - Ups
Pl at f orm Reset Connecti ons 2.2k pull-ups are required by PCH
NO STUFF to indicate active display interface.
Unbuf f er ed R2040 \ houl .
DP++ spec viol ation, shou renove!
o4 62 58 41 40 36 33 10 15 _PP3V3 S3 LA —PP3V3 S5RS3RSO_SYSCLKGEN - P
N 74 65 64 62 61
16 15 13 rEy—PLT_RESET L S PP3V3 SSRS3RSO SYSCLKGEN e BEBE L BRSSO
o M N_LI NE_W DTH=0. 5 WM
Rog71 ooner | e o sruer o s
0 PCA9557D RESET L - R2020* 'R2021 R2022* 'R2023
: 2 955 oD 0 R2841 2. 2K 2.2K 2.2K 2. 2K
5% 74 65 64 62 81 PP R2041/2 shoul d be stuffed for 5% % 5 % ow
e EEEEEEE R LIS AANA G eekCLK A or B depending on S2 rail vapw vl 2om D
0201 5% 201, 5201 201, , 201
1/ 20w
M
0201 R2042 shoul d be stuffed for GeenCLK C 28 18 13 _DP_TBTSNKO DDC CLK
s 61 62 61 Lo .
149 37 3°_PP3V3 SO Scrub for Layout Optim zation 20 10 13 _DP_TBTSNKO DDC DATA
0 3 13 17
6 78 23 33 R2842 18 13 _DP_TBTSNK1 DDC CLK
CRITI CAL Buf f ered %0292 3017 15 15 43 13 5, PPOV3 S5 LANA 16 15 _DP_TBTSNK1 DDC DATA
3 —
1 > N[;é%y:;l(:l@B R2872 e 1/%’w TBTSNK1_DDC is pulled-up just to indicate that
u2071 4 o PLT RST BUF L 1/\/\/\/2 SMC LRESET L oo o ooy DP port is used. No DDC on this port, AUX-only.
u%'w NOTE: Only DDC DATA is sensed by PCH, so
1
3 R2070 0301 R2088 DDC_CLK pul | -ups are unstuffed.
1
1 %21%7;1 100K T ARA 2 BKLT PLT RST L o =
0 1/ 20w
18 3 NOST % Thunder bol t Pul | - up/ downs
16V 1/ 20w - -
e 89 d d Rd JTAG I -
R0ED Redwoo ge JTAG | sol ati on
74 65 64 62 61
: : CAM PCIE RESET L o = i i e il fg I, PRAV3 SO
J_ /\Q/{\/ TBTLC caj be on when S0 is off, and vice-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
PCH TBT PCIE RESET L PCH TBT PCIE RESET L seoz 202507 PPSVS TBILC 100K
25 18 15 E VAKE BASESTRE — @ 15 18 25 _ 1/ 20w
201
1 2
o429 2820 37 30 13 13 33 5, T2V S0 R2061* 2060 2062 ke _ase
P 100K 0. 1UF 5% 25 18 15y HOM TBTMUX_SEL TBT — me HDM TBTMUX SEL TBT oy 15 18 2
BYPASS=12030: S % T 3% N izow =
N M i Ve 201 Fal con Ridge PLUG EVENT is active-low, always driven (pull-up)
C2030 N 402 2 9
0.1 —— 2 U2060 TBT ClO PLUG EVENT L — TBT C1O PLUG EVENT L
v = 74LVC2Q07 S0 pull-up on PCH page 75 10 15 CCT} =—IRE pen R
XSR- CERM soree1 To PCH :
STUFE From RR s JTAG TBT TDO 11A & 1Ylse JTAG | SP_TDO 15 Required for unused second TBT port
L CRI TI CAL m iosng
= o 74LvCLG08 From PCH 15 (r>—JTAG TBT_TNS PCH 3|2A & 2v|s LITAG TBT TMB oD = To RR 25 BT B EL
59 37 36 29 10 13 [FFy—PM SLP S4 L 2 \5‘“3‘“ SO pul | -up on PCH page a0 25 DP TBTPB HPDG2 =
TBT B CONFI
U2030 4 CAMERA PWR EN oo = B 25 (0T}
15 [ry—CAMERA PWR EN_PCH ] 08 25 TBT B CONFI GI_BUF
e 25 _IBT B LSRX
5 3
NC = R2016* 'R2017 R2018* 'R2019 'R2014
= _ . _ 10K 10K 10K 10K 10K
NOTE: Sol ution shown is for LPT-LP. CQher PCH's may require isolation on TCK Y 23{73 ?T’zuw o 23{73 ?T’zuw ?T’zuw
and TDI as well for PCH glitch-prevention. 20, L 20, o ) %1
R2030 NOTE: This reference schematic assumes PCH JTAG GPIGs are only used for
1 o 2 Thunderbolt. |If other ASIC JTAG signals are wired into these GPIGs
5% different isolation techniques will likely be necessary. =
1720w
o Power State Debug LEDs )
DBGLED o TBT Aliases
59 58 (For devel oprent only)
7% 1°_PP3V3 S5 R2094 e
Bl 0 . . PP3V3 S5 DBGLED ) . ) 20 10 15 (T)—DP_TBTSNKO DDC CLK mE  — DP_TBTSNKO DDC CLK Flo 1) FERLED
PLACE sicesorToM S ¥ NS BT o 35"t 28 18 13¢gry—DP_TBTSNKO_DDC DATA e — DP TBTSNKO DDC DATA G 12 10 20
MF- LF B MAKE_BASE
402 25 10 19 ¢ooT)—DP_TBTSNKI_HPD — wme DP_TBTSNK1 HPD Voni EERCES
DBGLED DBGLED DBGLED DBGLED DEGLED [II>—=DP TBTSNKL M. C P<3..0> — me DP TBTSNKL M. C P<3..0> oD - = o
1 =
R2090" R2091" RQOZQ?: Rzoz%ﬁ RQOZQOE Pin N61 needs a TP for Power to performiFDI Mtest 2 TBTSNK1I M. C N<3..0> — IRE DP TBTSNK1I M. C N<3..0> oD 5 25 o7
Zoss Zoss 05% 50 50 Renaning the pins N61 and P61 to renove automatic diffpari property 67 25 18 13T DP_TBTSNK1 AUXCH C P — ImE DP_TBTSNK1 AUXCH C P Va:iw ¥ RLEY
2w 20w 20w 20w e 67 25 18 13y DP_TBISNK1_AUXCH C N — e DP_TBTSNK1_AUXCH C N o e 2
201, 201, 201, 201, 201, 155 _TP_CPU RSVDN61 — TP_CPU RSVDN61 s 18 10 15 Crgy—DP_TBTSNK1 DDC CLK = me DP_TBTSNK1 DDC CLK 13 18 B
DBGLED S5 DBGLED S4 DBGLED S3 DBGLED SOI 3 DBGLED SO MAKE_BASE=TRUE 10 15(gry—DP_TBTSNK1_DDC DATA — e DP_TBTSNK1 DDC DATA 1318
108 _TP_CPU RSVDP61 — TP_CPU RSVDP61 818 - . - = -
MAKE_BASE=TRUE Singl e-port TBT inplenentation does not require DDC Crossbar
DBGLED DBGLED DBGLED DBGLED DBGLED
D2090 D2091 \D2092 D2093 D2095
. . GREEN- 56MCD- 2MA- 2. 65V GREEN- 56MCD- 2MA- 2. 65V GREEN- 56MCD- 2MA- 2. 65V
\ﬁéw bl ﬁ;g&m 2 65V LTQHOG SM N LTQHG Sm LTQHOG SM 25 18 16 15 XDP_JTAG | SP_TCK = XDP_JTAG | SP_TCK oD 15 10 10
© S AR o © S sarrosToy. v © SR o © K saRteso 5. on © SR o 25 19 16 15 [Ty XDP_JTAG | SP_TDI = XDP_JTAG | SP TDI OO 33 10 10
DBGLED S4 D DBGLED S3 D DBGLED S0I3 D DBGLED SO D
= ED ED 09ED ED No MAKE_BASE on TCK/ TDI as these are provided on XDP page.
DVNSLOBVK- 7 |R ° DVNSLOBVK- 7 |23 DVNSEO6VK- 7 |26 DVNSLO6VK- 7 |23
SOT563 k" SOT563 |<" SOT563 |<" SOT563 |<"
VER 3 VER 3 VER 3 VER 3 : . .
H H H H nf | gurat ron St raps PP3V3 SUS 8 11 14 46 57 58 59 62 64
o o &
2G*S1 5|G7 Si; 2[G7 STy 5|G” Sl Pul | -downs for chip-down RAM systens e
16 15 XDP_M.B RAMCFQD
L = 1615 @@ XDP_M.B RAMCEGL 'R2010
S4 PWR EN
50 50 20 16 15 (oM} XOP_M.B RAMCEG2 a0k
59 37 36 29 18 13 PM SLP S4 L 16 15 (OO} XDP_M.B_RAMCEG3 20w
o zm :tg 3 t RAMCFG3: L RAMCFG2: L | RAMCFGL: L RAMCFGO: L , 201
eI R2050* R2051* R2052* R2053*
10K 10K 10K 10K 30 14 1ALERT L
5% 5% 5% 5%
1/ 20w 1/ 20w 1/ 20w 1/ 20w
M M M M
201, 201, 201, 201,
<4 'SYNC DATE=01/ 17/ 201 A
LPDDR3 Alias Support Proj ect Chi pset Support
16 6 (T)—TP_CPU MEM RESET L —__TP _CPU MEM RESET L 618
VAKE_BASE=TRUE Al)pl e I nc.
10 15 [Ty TP_MEM VDD SEL 1V5 L —_ TP MEM VDD SEL 1V5 L 15 18
POV6_S3 MEM VREFDQ A _ M;(:B?/ASE:SEMNEM VREFDQ A = <E4LABEL>
PPOV/ —
oz R0 a0 = TRKE_BASE-TRUE VoL TAGE=0. 6V ez mT 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_| NFORMATI ON_CONTAI NED HEREI N | S THE
e T R e R S
— REFDQ B
7025 22 10 15 _PPOV6 S3 MEM VREFDQ B = PPOV6 S3 MEMVREFDOB iz 7o |1 TO A NTAVN TH S DOSUNVENT | v COXF DENGE 20 OF 121
70 23 22 19 1 _PPOV6 S3 MEM VREFCA B = NE(F;?;’ESE?MNEM VRE%A';:D = 18 19 22 23 70 I:i/ /’f[ ;?Gf\s/EﬁésS;szDBu SH IT IN WHOLE OR PART
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Page Not es

CPU- Based Mar gi ni ng

VRef

D vi ders

PP1V2 S3

17 20 21 22 23 42 53 62 7

18 20 21 70

18 22 23 70

18 20 21 70

18 22 23 70

Nomi nal val ue
Mar gi ned target:
DAC range:

VRef current:

DAC step size:

LPDDR3 (1.2V)
0.600V (DAC: Ox2E.5)

0. 300V - 0.900V (+/ - 300nV)
0.000V - 1.199V (0x00 - Ox5D)
+73uA - -73uA (- = sourced)

6.36nV / step @ output

DDR3L (1.35V)

0.675V (DAC: 0x34)
0.337V - 1.013V (+/- 337.5m/)
0. 000V - 1.354V (0x00 - 0x69)
+82uUA - -82uA (- = sourced)

6.36nV / step @ output

LPDDR3 (1.2V)

1.200V (DAC: 0x5D)

0.800V - 1.600V (+/ - 400nV)
0.000V - 2.397V (0x00 - OXBA)

+21uA - -21uA (- = sourced)

4.28nV / step @ output

DDR3L (1.35V)

1.343V (DAC. 0x68)

0.972V - 1.714V (+/ - 371nVv)
0.000V - 2.694V (0x00 - OxD1)
+25uUA - -25uA (- = sourced)

3.53nV / step @ output

NOTE: LPDDR3 assunes TPS51916 supply with 28.7k/57. 6k di vider
DDR3L assunmes TPS51916 supply with 19.6k/57. 6k divider

SYNC DATE:O%/ 12/ 2013

CPU_MEM VREFDQ A | SO
Power aliases required by this page: . . . oo N _ v
. =PP3V3 S3 VREF FETs for CPU isolation during DAC margi ni ng DDRVREF_DAC EN RC's to avoid drain glitches Al ways used, regardless
oz _S3_ MRGN R2225 May not be necessary due to C22x0 o SR TLCAL of margining option. 'R2221
=PPDDR_S3_MEMVREF « CRITICAL 100K DDRV 55DAC 8. 2K
Signal ali ired by thi : ~ x @220 o LAAN, 2 VREENRGN DO A EN RC o ~ & 19
i gna al i ases require y is page: o g LO6VK- 7 REF_DAC 0 DDRVREF_DAC [Y] > DMNSLO6VK- 7 1/ 20w
- =l 2C_VREFDACS_SCL DMNS A 120w i % SOT563 R2223 2208
k3 SOT563 R2201 VF C2225 PLACE_NEAR=QR220. 6: 3mm
- =1 2C_VREFDACS_SDA T8 To 100K 201 0. 1UF ol T3 To AR, PPOV6 S3 MEM VREFDO A
- =1 2C_PCA9557D_SCL 7 Cry—CPU_DI MVA_VREFDO 12 59 S0 5 M N LI NE W BTH=0. 3 mm
- =20 PonoseTo s - il - L, P e Eyep———— B
= - 201, 0201 Q@225 pin 6: » R2222%
BOM options provided by this page: PLACE_NEAR=QR220. 6: 2. 54nm 8. 2K
o . h = PLACE_NEAR=QR220. 6: 2mm 1%
- DDRVREF_DAC - Stuffs DAC margining circuit. 1 C2220 1/ 20w
= M
« CRITICAL L0 0220 201,
~ x @260 CPU MEM VREFDQ B | SOL T %, p
w 2 XsR CERM
Q0 > DIWN5LO6VK- 7 DDRVREF_DAC 0201 R2220
1
= SOT563 R2245 o mcﬁ,%%c VEM VREFDO A RC 240 R2241
+ (D—CPU Dl M/BVREFDO o T8 To R 2 _ VREFMRGN DQ B EN RC o o @ 65 1% i
- DDRVREF_DAC 53 DDRVREF_DAC O 1< DVNSLOBVK- 7 vaow L 0w
— 120w — E:3 SOT563 R2243 201 - 2201
. ) . R2202% VF C2245 + PLACE_NEAR=QR260. 6: 3mm
NOTE: CPU DAC out put step sizes: 100K 201 0. 1UF 1) TETD I U PPOV6 S3 MEM VREFDO B
DDR3 (1.5V) 7.70nV per step 5% P ivd = o~ M N_LI NE_W DTH=0. 3 nm
DDR3L (1.35V) 6.99nmV per step w CRITICAL ”::“ MR 2 szel_“_ls s 120w "LACENE‘R:'Q:;;;;"‘] M N_NECK_W DTH=0. 2 mm
DDR3 2. 72?2 2 ) 201
LPI (1.2V) ?.??nV per step © @ @220 PLACE_NEAR=QR260. 6: 2. 54mm 8. 2K
[V] S DWNSLO6VK- 7 = PLACE_NEAR=Q2260. 6: 2mm Y 233:
*® SOT563 = + C2240 s
'— 0. 022UF 2
T D CPU DI MM VREFCA 12 T$TD CPU_MEM VREFCA A | SOL _230“3/:/
M |_u_] DDRVREF_DAC ? Xk cerm
X . | 0201 R2240
NOTE: CPU has single output for 24.9 1
VREFCA.  Split into two R1202035 o DRV 5Ac MEM VREEDO B _RC L 249, E;R222K61
signals for independent DAC oL 2 VREFMRGN CA A EN RC o © & Q225 1% 9%
i ni O] |> DWNSLOGVK- 7 vzow L 17200
mar gi ni ng support. \Wen CRI TI CAL DDRVREF_DAC 5% DDRVREF_DAC =
g : ) | 1/ 20w N % SOT563 R2263 201 2208
DAC nar gi ni ng VREFCA ensure . x Q@260 R2215 e C2265 o PLACE_NEAR=QR220. 3: 3mm
VREFMRGN_CPU_EN i's | ow V] Y DVNSLO6VK- 7 100K 0. 1L o T3Te i > PPOV6_S3 MEM VREFCA A
5 M N_LT NE_W DTH=0. 3
to renove short due to CPU. k3 SOT563 20w cerwieR 2 ¥ I_,,_I” o PLACE_NEAR=R2261. 2: 1mm M N_NEGKW DTH=0. 2 fm
o TTTe i Re262’
- - - — - .
DAC- Based Mar gi ni n — - T
= C2260
201,
DAC sets voltage |level, PCA9557 & FETs enabl e outputs CPU MEM VREFCA B | SOL
and di sables margining after platformreset. DDRVREF_DAC R2260
1
mT R2285 MD%%%AC MEM VREFCA A RC 2R, R2281
s 33 19 19 35 _PPBV3 S3 R2218 o 1 AK .  VREFMRGN CA B EN RC . o & 65 % 8,2
35 33 88 3% a8 SHORT NV U] Y OVNSLOBVK- 7 1/ 20w 1/ 20w
2 PP3V3 S3 VREFMRGN DAC o o DDRVREF_DAC o DDRVREF_DAC > " ol =
e N NChE Tes: 3 R2207* - 2285 % SoT563 Re283 220 pce_near-ce260. 3: 3
o Vol Thcess 5V REF DAC REF DAC Took 0. 1UF ol T3 To . 2 PPOV6 S3 MEM VREFCA B
2200 * 1 C2201 o i) 2 s, P 1% PLACE NEAR-RZ261. 2: 1nm M NN OTvEs: 3
2. 2UF 0. 1UF o 0201 v R2282"
o3 a3 CRI Tl CAL ’ ot 8. 2K
Aoz?:gfy 2 2 gggtlwxsn ) = PLACE_NEAR=QR260. 3: 2mm T
& DDRVREF_DAC 1L (Al 4 Rs) 1 2280 20w
° ) = DDRVREF_DAC 1 %22 201,
56 40 19 16 13 E_SNBUS PCH CLK SCL 2200 VOUTA[L VREFMRGN DQ A R2226  4.02K IAAAZ VREFI\,/RG\I DQ A RDI V R22x6 pin 2: T on,
Veor % 1/ 20W W 201 2 S ceru
56 40 19 16 13¢Ery SVBUS PCH DATA 1sDA S voursl2 VREFMRGN DQ B R2246 4.02K 1\ ,2  VREFMRGN DO B RDIV PLACENEAREQ2225. 1: 2. S4mm 0201 R2280
& 0 T% 1/ 20W W 201 PLACE_NEAR=QR265. 1: 2. 54mm MEM VREFCA B RC L 249,
9A0 g voutd VREFMRGN CA AB R2266  4.02K 1 znA 2 VREFMRGN CA A RDIV PLACE NEAR-Q2225. 4: 2. 54mm ’\/1\./{\/—‘
1% 1/ 20W M 201
Addr =0x98( WR) / 0x99( RD) g vournls VREFNRGN NEMVREG I R2286  4.02K_1np A 2 VREFMRGN CA B ROV PLACE_NEAR=GR265. 4: 2. S4mm waow L
1% 1/ 20W M 201 201
G\D
] NOTE: MEWREG and SPARE share a
DAC out put, cannot enable
both at the sanme tine!
1 15 18 19 33 36 40 41 58 62 64
DDRVREF_DAC
CRI TI CAL C2205
REF_DAC DDRVREF_DAC B :
C2202 ¢ 2 - R2120%2 DDRVREF_DAC
4 2
0.1k —— vce LS CERM XGR R2214
e iGR 2 2201 VREFMRGN MEMVREG Bl 8 DDRREG FB
o201 PCA9557 01, LE AANA @D =
N o PoLe VREFMRGN CPU EN L6 PLACE NEAR-R7415. 2: 1mm
31A0 P17 VREFMRGN DQ A EN 201
Addr =0x30( WR) / 0x31( RD) AAL P2[e VREFMRGN DQ B EN
s| a2 p3| 10 VREFMRGN CA A EN
P4l VREFMRGN CA B EN
ps| 12 VREFMVRGN MEMVREG EN
69 56 40 19 16 14 SMBUS PCH CLK iscL P62 VREFMRGN SPARE EN DDRVREF_DAC
69 50 40 19 10 14Ty SVBUS PCH DATA 2| spa P71 N R2213*
THRM RESET* [y15 100K " 81 U2204
PAD GND 1/ 20w = VR Mzss
RST* on 'platformreset’ so that system i ® 201, A VREFNMRGN SPARE BUF
wat chdog wi Il di sabl e margining. ™ " DDRVREF_DAC
= + Ve 1
NOTE: Margining will be disabled across all T 55217
soft-resets and sl eep/ wake cycl es. = Pins Bl & B4: 5w
CKPLUS_WAI VE=unconnect ed_pi ns 3
PCA9557D RESET L > |
I 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
e ISYNC MASTER=J41_M.B
DAC Channel : A B C C TTILE
, = DDR3 VREF MARG NI NG
PCA9557D Pi n: 1 2 3 4

d} Appl e I nc.
®

TG NOVEET
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PROPRI ETARY ERTY.

IV ALL RI GHTS RESERVED

ROP Pl OF_API
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

NOTI CE OF PROPRI ETARY PROPERTY:

HEREIN | S THE
PLE | NC.

2




LPDDR3 CHANNEL A (0-31)

U2300
LPDDR3- 16GB
FBGA
70 63 24 MVEM A CAA<O> ®_|cao (1 &2 DQo| P2 =MEM A DQ<0> - 625723 22 21 20
70 63 24 [Ty MEM A CAA<1> > P2 |ca1 3 pQL| ™ =MEM A 1> o
70 63 24 MEM A CAA<2> 2 |caz2 § DQ| MO =MEM A 2> 63
70 63 24 [T MEM A CAA<3> > N3 |cas 2 DQa| Mt =MVEM A 3> 63
70 63 24 MEM A CAA<4> M _|lcad P DM =MEM A 4> 63
70 63 24 (T MEM A CAA<5> * F3 |cas e DB =MEM A 5> 63
70 63 24 7 M A_CAA<6> e |cag 5 Dpas| M0 =MVEM A > -
70 63 24 MEM A CAA<7> B2 |ca7 DQ7 [ M1 =MEM A 7> 63
reaz TRy MEMA CAASB> . @ |cAg DQB| F1t =MEM A 8> o2
70 63 20 [TRy—MEM A_CAA<O> - < |cag DQo| 20 =MVEM A > 63
F9 =|
70 24 7 MEM A CKE<0> X3 |CKEO OM T_TABLE ﬁg 5 =$m 2 ﬂ: :: 70 62 53 42 23 22 21 20 19 17
70 24 7 m%‘—MCKEl CRITICAL a1 2| et NEM A 19> -
70 24 7 MEM A CLK P<0> Bk T DQL3| E0 =MEM A 13> 63
70 24 7 [T MEM A CLK N<O> > J2 |lck_C DQL4| B0 =MEM A 14> 63
70 24 21 7 MEM A CS L<0> L3 ~go DQLS : :Em//: 12: o2
T2y MEMACS L<l> g  UACSI ﬁs o = M A 17> ::
L& |pvo DQL8| 20 =MVEM A 18> o
< |pwvi DQ1of T =MEM A 19> 63
Pe_|Dve DQRo| R =MVEM A 20> .
= % Ibve D1l e =MEM A 21> 02
R10 2
70 63 24 21 7 EM‘—JBOJT gi o ;Em 2 22: ::
D4l &t =MVEM A 24> .
DQR5| 0 =MEM A 25> 63
paes| & =MEM A 26> o2
DR7| 2 =MVEM A 27> .
DQes| Bt =MEM A 28> .
DQeo| BLo =MVEM A 29> 63
[ploclo] I =MEM A 30> 63
DQB1| B8 =MEM A 1> 63 70 62 53 42 23 22 21 20 19 17
DQS0_CJ L1t =MEM A N<O> 3
DQs1_c| & =MEM A N<1> 63
DQs2_c| Pt =MEM A N<2> 63
DQS3_C| Pt =MEM A N<3> .
boso_T| 110 _NVEM A peo> - 70 62 53 42 23 22 21 20 19 17
DQs1_T| &0 =MEM A P<1> 63
DQS2_T| P10 =MVEM A P<2> 63
DQS3_T| Do =MVEM A P<3> 63
70 62 53 42 23 22 21 20 19 37 _PPLV2_S3 o .
JLCZSOO + C2301 + C2302 + C2303 + C2304 + C2305 + C2306 + C2307
0. 1UF 0. 1UF —— 1UF —— 1UF ——1UF —|—1uF —— 10UF 10UF
1 — 10% —— 0% — 1% — 1% — 1% —— 20% 20%
—IT - 2 o [e B 2 i 2 i 2 i N S .
0201 0201 02 402 02 02 0603 0603

70 62 53 42 23 22 21 20 19 17 _PP1V2 S3

g
|

— 1UF ——1uF
— 10% —— 1o%
0V 0V
2 X5R 2 X5R
202 202

&R
"%
w
&R
"%
~

70 62 53 42 23 22 21 20 19 17 _PP1V2_S3

g
|

— 10% —— 20%
10v 5V

2 xR 2 X5R CERM
402 0603

62 57 23 22 21 20 _PP1V8_S3

g
|

— 1UF —— 10UF
10% =T 20%
1oV 25V
R 2 X5R CERM
402 0603

b

PLACEMENT_NOTE:

10uF caps are shared between DRAM
Di stribute evenly.
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w
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&
VDDL
g
o
w
OM T_TABLE
CRI Tl CAL
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VDDCA
VDDQ
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VSSCA|
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LPDDR3 CHANNEL A (32-63)

U2400
LPDDR3- 16GB
FBGA
70 63 24 MVEM A_CAB<O> el K . =MEM A DQ<32> o 62 57 23 22 21 20 _PPLV8 S3 a3
o6 Iy MEMA CAB<l> g P lca 8 D =MEM A DO<33> w 2
70 63 24 MEM A CAB<2> N2 |ca2 g‘ DQe| Mo =MVEM A 34> 63 AS
706324 (TRN)—MEMA CAB<3> g ™ IcA3 3 DQa| Mt =MEM A DO<35> o o
70 63 24 MEM A CAB<4> M |caa S DQy| M =MVEM A 36> 63 AL0
70 63 24 MEM A CAB<5> 3 |cas P DB =MEM A 37> 63 w
70 63 24 7 M A_CAB<6> £ |cas é DQB|_Mo =MEM A > o w
70 63 24 MEM A CAB<7> E2 |ca7 DQ7| Mt =MEM A 39> 63 v
moa TRy MEMA CAB<B> g @ o DealF1 =NEM A DO<40> o %
706324 (TRN)—MEM A CAB<O9> g @ ICA9 DQo| 20 =MEM A 41> 63 uLo
F9 =|
70 24 7 MEM A CKE<2> X3 |CKEO OM T_TABLE DQLO— =VEM A DOmdZ> o 70 62 53 42 23 22 21 20 10 17 _PP1V2 S3 e
MEM A CKE<3> < |ckeL DQL1 =VEM A DO<43> o o
e ORITICAL DQL2| L gy =MEMADOSA4> e =
70 24 7 MEM A CLK P<1> B ek T DQL3| E20 MEM A 33> 763 70 =
02T (IR)—MMA CLK Nel> g P2 ICKC DAL E gy =NMEM A DO<46> D s >
70 24 20 7 MEM A CS 1<0> L3 ~go DQL5 : :NEM A DQ<47> o =
0 24 20 7 MEM A CS L<1> Ll DQL6 =VEM A DO<48> &3 ™
Mm—=r=—=—wp————( QL7 @=p— =VEM A DO<40> D o
e |pvo DQLg| Tt0 =MEM A DQ<50> o -
l < |pwvi DQ1of T =MEM A 51> 63 7
P8 |Dve DQRo| ™ =MEM A 2> 63 J6
= % |IpvB D1l =MEM A 53> 63 pe
R10 -
oo My MMACOT<0> g %oy o SV A Doe - e
DQR4| Gt =MEM A 56> 63 "
DQes| Sto =MEM A DQ<57> o -
D@6l =@ =MEM A DQ<58> o P
DR7[ = =MEM A 59> 63 -
DQes| Bt =NVEM_A > 63 us
DQeo| BLo =MEM A DQ<61> o ™
[ploclo] I =MEM A 62> 63
DQB1| B8 =MVEM A > 63 70 62 53 42 23 22 21 20 19 17 _PP1V2_S3 F2
DQS0_C| L1t =MEM A N<4> o Z
DQs1_c| & =MEM A N<5> 63 5
DQs2_c| Pt MEM A N<6> 763 70 e
DQS3_C| oLt =MEM A N<7> o
baso_ T 110 _NEM A DS P<d> . 70 62 59 42 23 22 21 20 19 17 _PPIV2 S3 =
DQs1_T| &° =MEM A P<5> 63 =
DQs2_T| P10 M A P<6> 76370 =P
DQS3_T| Do =MVEM A P<7> 63 oz
8
o
i1
J9
310
ke
11
70 62 53 42 23 22 21 20 19 17 _PP1V2 S3 o L12
N8
JLC24OO 1 C2401 1 C2402 1 C2403 1 C2404 1 C2405 1 C2406 a2
0. 1UF —— 0. 1UF ——1uF ——1uF ——1uF ——1UF 10UF
1 —_ —— 1o0% — 10% — 10% — 10% 20 Riz
'T?Q;&w P PO . 2 . 'T?%R&w o
0201 0201 02 402 02 02 0603
70 62 53 42 23 22 21 20 19 17 _PPLV2 S8 . =
Jic2420 1 C2421 1 C2422 Jic2423
1UF ——1UF ——1uF 10UF
0% — 10% —— 1o0% 20%
1?2; . i . Wjﬁhm
03 a2 02 0603

70 62 53 42 23 22 21 20 19 17 _PP1V2_S3

62 57 23 22 21 20 _PP1V8_S3

PLACEMENT_NOTE:
1 C2410 1 C2411 1 C2412 -
1UF —— 1UF 10UF
2 352 _j 352 _j ?Ez“&w 19uF caps are shared between DRAM
402 402 0603 Di stribute evenly.
1 C2430 1 C2431 1 C2432
1UF —— 1UF 10UF
0% — 1o% —— 20%
, Iov , 1oV 38V
X5R R X5R. CERM
202 02 0603
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LPDDR3 CHANNEL B (0-31)

U2500
LPDDR3- 16GB
FBGA
70 63 24 VEM B_CAA<O> R |cao (1 6F 2) D =MEM B 0> 63
oo Iy MEMB CAACL> g P lem 8 D =MEM B DO<1> o
70 63 24 MEM B CAA<2> 2 |caz2 § DQ| MO =MEM B 2> 63
70 63 24 [TR) MEM B CAA<3> - N3 |cas 3 DQa| Mt =MEM B 3> 63
70 63 24 MEM B CAA<4> M _|lcad P DM =MEM B 4> 63
10632 Ty MEM B CAASE> g P loas < D[ =MEM B DO<5> o
70 63 24 7 M B_CAA<6> e |cag 5 Dpas| M0 =MVEM B > -
70 63 24 MEM B CAA<7> B2 |ca7 DQ7 [ M1 =MEM B 7> 63
70 63 20 (Ty—NEM B CAA<8> - = |cag DQs| F1t =MEM B 8> 3
70 63 20 [Ty MEM B_CAA<O> - < |cag DQo| 20 =MEM B > 63
F9 =|
70 24 7 MEM B CKE<0> %3 |CKEO OM T_TABLE DQLo - _NEM B 10> 63
MVEM B CKE<1> < |ckEL DALl =MEM B 11> &3
0N ey CRI TI CAL DQ12| Bt =MEM B 12> 63
70 24 7 MEM B CLK P<0> Bk T DQL3| E0 =MEM B 13> 63
70 24 7 [T MEM B CLK N<O> > J2 |lck_C DQL4| B0 =MEM B 14> 63
70 20 23 7 MEM B CS L<0> L3~cso* DaLs : :ﬁm : 12: =
rn Ny MMBCS L<l> g  UACSI ﬁs o = M B 17> ::
8 |pvD DQL8| 120 =MEM B 18> 3
< Iov DQLY| =MEM B 19> 63
*e |ove DQRo|_ "8 =MEM B 20> 63
= % Ipve D1l =MEM B 21> 63
R10 =]
e My MMBOOT<0> g 9 lopr o Se e e -
D4l &t =MEM B 24> .
DQR5| 0 =MEM B 25> 63
DQR6[ = =MEM B 26> 63
DR7| 2 =MEM B 27> .
DQRs| Bt =MEM B 28> o
DQRo| BLo =MEM B 29> 3
[ploclo] I =MEM B 30> 63
|n31 B8 =] M B 1> 63
DQS0_CJ L1t =MEM B N<O> 3
DQs1_c| & =MEM B N<1> 63
DQs2_c| Pt =MEM B N<2> 63
DQS3_C| Pt =MEM B N<3> 3
DQSO_T| L0 =MEM B P<0> 63
DQs1_T| &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 19 17 _PP1V2 S3 ° R
JLC25OO LC2501 + C2502 + C2503 + C2504 + C2505 + C2506
0. 1UF 0. 1UF —— 1UF —— 1UF —— 1UF ——1u OUF
10 10 —— 1o% — 1% — 1% — 1% o
—IT - T o [e i 2 i 2 i 2 i T o con
0201 0201 02 02 02 02 0603
70 62 53 42 23 22 21 20 10 17 _PPIV2 S3 " . =
JLC2520 LC2521 + C2522 JLC2523
1UF 1UF —— 1UF 10UF
10% 0% —— 1o% 20%
—IT & T & . T -
02 02 02 0603

70 62 53 42 23 22 21 20 19 17 _PP1V2_S3

s

H

|
v

10% —T— 20%
1ov 5V
X5R 2 X5R CERM
402 0603

62 57 23 22 21 20 _PP1V8_S3

S

3
|
|

g
|»

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

R 2 X5R CERM
402 0603

PLACEMENT_NOTE:

10uF caps are shared between DRAM
Di stribute evenly.
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LPDDR3 CHANNEL B (32-63)

U2600 U2600
LPDDR3- 16GB LPDDR3- 16GB
FBGA FBGA
70 63 24 MVEM B CAB<0> R _|cao (1 &F 2 DQo| P2 =MEM B DQ<32> - 62 57 23 22 21 20 _PP1V8 S3 ~ (2082 B2
70 63 24 MVEM B CAB<1> ?2 |ca1 3 pQL| ™ =MEM B DQ<33> o M 8 85
70 63 24 MEM B CAB<2> N2 |lcaz § DQ| MO =MEM B 34> 63 AS 7 =3 _—
70 63 24 MEM B_CAB<3> S |ca3 2 DQa| Mt =MEM B DOQ<35> o s £ £
70 63 24 MEM B CAB<4> e |cag I sl ™ =MEM B DQ<36> o AL0 g Es
70 63 24 MEM B CAB<5> 3 |cas q D[ ® =MEM B DQ<37> o = || vopL 3 F5
70 63 24 7 MB B<6> B3 |cae é DQs| MO =MEM B > 63 3 & J12
70 63 24 MEM B CAB<7> B |ca7 DQ7 [ M1 =MEM B 39> 63 L w K2
70 63 24 MEM B CAB<8> 22 |cas D8l 1t MEM B 32> 763 70 e Lo
706324 (TN)—MEM B CAB<O> g @ ICA9 DQo| F20 =MEM B 41> 63 uio 3
pQLo| Fe =MEM B 42> Ve ad
7024 7 MEM B CKE<2> K3 |CKEO OM T_TABLE g 5 —VEM B 43> o 70 62 53 42 23 22 21 20 19 17 _PP1V2 S3 -8 OM T_TABLE S9 -
M B CKE<3> Ka oL = &3 o
o M—MEMB KE<S> g TOKEL CRI TI CA DQL2| Bt @=p—=VEM B DO<44> D o CRI TI CA i
70 24 7 MEM B CLK P<1> Bk T DQL3| E0 =MEM B 45> 63 = RS
70 24 7 MEM B CLK N<1> J2 |lck_C DQL4| B0 -— =MEM B DQ<46> D > T2
DQL5| > =MEM B 47> T3
7024 22 7 MEM B CS 1<0> L3 g0+ DQLZ —“#@m v . o3 - = C
MEM B CS L<1> L4, * —“#@- 63 5
mz ON—MMBOSLL> g  AcCSE pQL7|Te =MVEM B_DO<49> G o - s
L% Ipvo DQLg| 0 @=p—=VEM B DO<50> D = ) e
l < |pmva DQ1of T =MEM B 51> 63 7 -
P8 |Dve Dol "8 @ =VEM B DO<52> D
= |pve i @ =\EM B DOS53> & = 1| vop2 =
= D21 = 63 ks Fa
DQe2| Ree =MEM B 54> .
MEM B ODT<0> I8 K6 [}
70632022 7 (TNy—MEM B ODT<0> g %% loDT pQp3| i =MEM B 55> o z VSSCA [Ty
DQR4| Gt =MEM B 56> 63 " P
DQR5| 0 =MEM B 57> 63 o ™
DQR6| @ =MEM B 58> 63 Ps a4
DR7[ = =MEM B 59> 63 -
DQes| Bt =MEM B > 86
8 B10 =] ” i B12 re—
DQRY MVEM B 61> 63 0o
[ploclo] I =MEM B 62> 63 %
DQB1[ B8 =MEM B > o 70 62 53 42 23 22 21 20 19 17 _PP1V2_S3 2 o2
@ )
DQS0_C| L1t =MEM B N<4>
e =MEM B N<5> - = | | vooca =
DQS1_C| >——= DB N<B>  my e B F12
DQs2_cl Pt =MEM B N<6> . - o
DQS3_c| ot MEM B N<6> Tea 70 =
1| o —VEM B < . 70 62 53 42 29 22 21 20 19 17 _PPIV2 S3 2; e
DQs1_T| &° =MEM B P<5> 63 - vssq | Ko
DQE2_T| P20 gy =MEM B DOS P<6> e =p L9
DQS3_T| Do MEM B P<6> 763 70 =P M
m = B
N6
o
P12
i1
R6
J9
T6
1
20 1| voQ T2
K8
K11
70 62 53 42 23 22 21 20 19 17 _PP1V2 S3 ° P =
N8
t C2600 1 C2601 1 C2602 1 C2603 1 C2604 t C2605 1 C2606 a2
0. 1UF —/—0.1UF —— 1UF —— 1UF ——1UF —|—1uF 10UF
10% —— 0% —— 0% — 1% — 1% — 1% 200 R12
1oV 16 1ov 1ov 1ov 1ov 25v
2 X5R-CERM 2 XSR CERM 2 Xxsr 2 R 2 R 2 R 2 X5R CERM ull
0201 0201 02 02 02 402 0603

-||——|
I

70 62 53 42 23 22 21 20 19 17 _PP1V2 S3

g
N
o

|

| -

H

g
N
[

|

[

H

g
N
N

|
|
b

70 62 53 42 23 22 21 20 19 17 _PP1V2_S3

PLACEMENT_NOTE:
+ C2610 1 C2611 -
1UF 1UF
v T, i 10uF caps are shared between DRAM - A
2 Jem 2 Jew ; ; SYNC MASTER=J41 _M.B SYNC _DATE=02/ 06/ 201
402 402 Distribute evenly. —— 22/

LPDDR3 DRAM Channel B (32-63)
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Intel recconends 55 Chm for CMD ADDR, 80 Chm for CTRL/CKE, 38 Chmfor CLK
62 53 24 PPOV6_SO DDRVIT
MEM A CAA<9> RP2701 56 4 5
70 e 20 (D VEM A <8> RP2701 56 3 VNV 6 5% 1/32W  4x0201- HF 1.C2700
70 63 20 CAA
7063207 % MEM A CAA<6> RP2701 56 m ;5% VW woai St F
5% 1/32W - 2
70 63 20 [TRy—MEM A_CAAS7> RP2701 56 1 AANASL 4X0201- HF CERM X5R- 1
70 63 20 MEM A CAA<5> R2700 56 1 p % Us2W  ax0201-HF
70 20 7 EE MEM A CLK P<0> R2701 39 1 mz S oW 201 W
7020 7 T—MEM A CLK N<0> R2702 39 1 , 5% 20w 201 W 1 C2701 1 C2702
7020 7 MEM A CKE<1> R2703 82 1 p 5% 20w 201 W 0. 47UF 0. 47UF
O R2704 5% 1/20W 201 W 20% T390
o 70 7 [OD—MEM A CKE<O> e AA: 2 Ganens |2 G
70 63 20 (TEy—NEM A CAA<d> R2705 56 1 , % 20w 201 W 20 201
70 5 20 [Ty MEM A _CAA<3> R2706 561 AAN2 S% 120w 201 W
70 63 20 (THy—MEM A CAA<2> RP2703 56 4 AAAS 5% 1/20W 201 MF
70 63 20 (TRy—MEM A CAA<1> RP2703 56 3 AAAS S% 1732w ax0201- HF 1 C2703 1 C2704
70 63 20 (Ty—NEM A CAA<0> RP2703 56 2 7 5% 1/32W  4X0201-HF 0, 47UF == 0, 47UF
70 63 21 THy—MEM A CAB<0> R2725 561 AAN 2 S /s2W  ax0201 HF 2 W ema 2 A e
70 63 21 [TNy—MEM A CAB<8> RP2707 56 4 AANS 5% 1/20W 201 MF 201 1
70 63 21 7 (TR)—MEM A _CAB<6> RP2707 56 3 5 S% 1/32W  4x0201-HF
70 63 21 (THy—MEM A CAB<7> RP2707 56 2 m 7 5% 1/32W  4x0201-HF
70 63 21 [TN)—MEM A CAB<5> RP2707 56 1 AN S% 1732w axo201- HF 1 C2705 1 C2706
70217 MEM A CLK P<1> R2707 39 1 o S% US2W  4x0201-HF 0. 47UF 0. 47UF
[mmvg A 5 200 — 2656
7021 7 [y MEM A CLK N<1> R2708 39 i AAA L2 O% oW 201 W 2 W ema 2 A e
70 21 7 (Cy—MEM A CKE<2> R2709 B2 1 AAN2 S% 120w 201 W 201 201
70 21 7 (T@y—MEM A CKE<3> R2720 82 1 AAAZ S% 1720w 201 W
70 63 21 TRy—NEM A CAB<d> R2721 56 1 AN S% 120w 201 W
70 63 21 [TR) MEM A CAB<2> RP2704 56 4,\/\/\/ 5 5% 120w 201 W 1 C2707 1 C2708
70 63 21 VEM A_CAB<3> RP2704 56 3 6 5% 1/32W  4X0201-HF 0. 47UF 0. 47UF
[mne A% 5 20% T 20%
MEM A CAB<1> RP2704 56 2 7 5% 132w 4x0201-HF 2V av
70 63 21 [TN) AAAY; 5 2 CERM XSR-1 2 CERM XSR-1
70 63 21 [TR)—MEM A CAB<O> RP2704 56 1 AAN 5% 1/32W  4X0201- HF 201 201
70 21 20 7 T)—MEM A _CS_L<0> R2722 82 1 AN S% 132w 4x0201-HF
70 21 20 7 (C)—MEM A CS L<1> R2723 82 IAAN2 S% 120w 201 W
70 63 21 20 7 (TRy—NEM A _CDT<0> R2724 82 IAANZ 5% 1/20wW 201 W 1 C2709
5% 1/ 20W 201 ™MF 0. 47UF
200
Spare 2 CERM XGR- 1
RP2703
56
NCX—AAA~—X NC CRI Tl CAL
5% PLACE_NEARERP2701. 5: 4mm 1.C2720
132w
o201 v 220F

—F

6.3V
X5R- CERM 1
603

62 53 24 PPOV6_SO_DDRVTT
MEM B CAA<9> RP2712 56 4 5
70 02 22 [T VEM B <8> RP2712 56 3/\/\/\/ o 5% 1/32W  ax0201-FF 12710
70 63 22 CAA
R T o S 11 R\ L
5% 1/ 32W - 2
70 63 22 7 (TE)—NEM B_CAA<6> RP2712 56 1 AAAS 4X0201- HF CERM X5 1
70 63 22 [Ty MEM B_CAASE> R2710 56 1 o % 132w 4x0201-HF
70 22 7 (Ty—MEM B QLK P<0> R2711 39 1mz S% 1720w 201 W
70 22 7 Cy—MEM B_CLK_N<0> R2712 39 1 AAA 2 O% 2ow 201 W 12711 102712
70 22 7 () MEM B CKE<1> R2713 82 IAANZ 5’ 1: 20w 201 W géwanUF f— 2.-,;‘7UF
MEM B _CKE<0> R2714 82 1 ,  S% 120w 201 W av av
0 22 7 [ NV 2 CERM XSR 1 2 CERw XSR
70 63 22 [Tgy—NEM B CAA<d> R2715 56 1 ,  S% 2w 201 W 201 201
70 63 22 [THy—MEM B CAA<2> R2716 56 1 o  S% zow 201 W
RP27J 3 56 4 5 5% 1/20W 201 M
o D — e e NN~
70 63 22 (TR MEM B CAA<1> RP2713 56 3,\/\/\/ 6 1 2713 12714
70 63 22 [T MEM B CAA<O> RP2713 56 2 7 5% 132w 4x0201-HF 2.-,;‘7UF f— 26%47UF
70 63 23 [TRy—MEM B_CAB<0> R2735 56 LAANZ S% 132w 4x0201-HF 2 W ema 2 W en
70 63 23 [TN)—MEM B _CAB<8> RP2717 56 EAANS 5% 120w 201 W 201 1
70 63 23 [TR)—MEM B _CAB<7> RP2717 56 3 g 5% 1/32W  4x0201-HF
7063 23 7 MEM B_CAB<6> RP2717 56 2’\/\/\/ 7 5% 1/32W  4x0201-HF
70 63 23 % MEM B CAB<5> RP2717 56 1% g 5% 132w 4xo0201-HF 1. C2715 12716
70 23 7 MEM B CLK N<1> R2717 39 1 , 5% 1/32W  4x0201-HF 0. 47UF 0. 47UF
E /\/\/\/ 01 20% T 20%
70 23 7 [)—MEM B QLK P<1> R2718 39_;,\/\/\/2 5% 120w 201 M 2 W ema R VA
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2012, not available on IBL)
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5

3

Page Not es

Pover aliases required by this page:

- =PPVI N_SW TBTBST

- =PP15V_TBT_REG (15V Boost Qutput)

(8-13V Boost | nput)

Signal aliases required by this page
((NONE)

PPBUS G3H

BOM opti ons provided by this page:
(NONE)

8-13V | nput
Changes required

2s.

TBTBST PWREN L

37 13 [TR)—EM BATLONL

BATLOW | sol ati on

PP3V3 S4
Q8000 ,—
DVN32D2LFB4 al

Cenioooi 3 Y]
SYM VER 3 %

Pull-up on RR page

25 26 29 33 36 38 39 58 62 64

—— TBT BATLOWL
T WAKE_BASE=TRUE

S[R3 T [» TeT BATLONL
L]

o 2 27

25 27

SI 8409D8B:
Vds(nmax): -30V
omTion  Vos(man): /-12v TBT 15V Boost Regul at or
Vgs(th): -1.4Vv CRI TI CAL
gg&%ﬁ Rds(on): 46nthm @ 4.5V Vgs L3095 6095
BGA ld(max): 3.7A @70C 6. 8UH 4. 0A ,,'?,‘23933 PP15V_TBT
© PPVI N S4SW TBTBST FET . . Y Y YL TBTBST BOOST A N[« _
- el M N_LINE_W DTH=0. 5_mm P BOB2D SV M N_LINE_W DTH=0. 5 m Vout = 15.1V
M N_NECK_W DTH=0. 25 nm M N?(N:ECK WE{'—PD 25 mm DFLS230L
1271 Vol tage not speci fied here, BT RE R3289 Max Current = 1.0A
add property on anot her page.
TBTBST SNS1 1 2
M N_LI NE_W DTH=0. 2 Freq = 300KHz
M N_NEGCW DTH0. 2
R3091"*
200K 5 =lolglals TBTBST SNS2 XVB095
f L M N_LI NE_W DTH=0. 2 EX
TBTBST PWREN DIV L 20w = N ——w— M N_NECK_W DTH=0. 2 TBTBST VSNS 2 54t PLACE_NEAR=C3095. 1: 2 mm
2 M N-RECKW BTHEO, 5
< NECK )
R1> terBST EN LMLO 2 |ev oo RTTOA SNS1f 6 R3090°
u3090 ool s 49. 9K
LT3957 1% 1 1
TBTBST | NTVCC 28 || NTVCC g yaow %3&95 C3097
™ N_LTNE_W DTFEO. 2 a0z | -
M N_NECK_W DTH=0. 2 nm 2 2 v
L TBTBST V: ok ceRv ok ceRv
° TBTBST VC 30 |ve BS 'SNS_RC or
M N_LI NE_ W DTH=0. 2 nm 2
M N_NEGCW DTHE0. 2 mm N . 3096 :
c3081 * c3092 | |* C3087 R3093" R - X NC 1 C3088 R3095 T0uR ——
2. 2UF —— 2. 2UF — A7PF 10K RT —— 22PF 3K 20% ——
200 —— 2006 —— 5% oK 36 —— 5% % B,
10V 10V o 25V 17 20W 2 50 ME-LF XSR- CERM
X5R CERM 2 X5R CERM 2 QG e &R e P 060:
40 402 0201 TBST 32 2
201, TBTBST SS ss <Ra>
TBTBST VC RC FBx| 31 TBTBST FBX
34 [gyng S shorted to M N-RECK-W BTH=0, 5
GN\D i nsi de package,

"R3092 1 C3082 : C3093 R3094' 1 C3094 no XWnecessary NO STUFF R3096" 1 C3084 : C309A 1 C3099
73. 2K 41, 2K i e gveegh saD @D 1 C3089 15. 8K — 10UF — 90-%001UF
1% - ] 1% —— 10% —— —\ —— 100PF 1% v 25V 50V
17 20w 20w e — 16w SR cerv 2 Sek ceru 2 5ok cerv

2 Yor o ; 201, SE R BEIRIE I T E . 2, 35, 0003 o2

05 <

<R2> GND TBTEST SenD Ro C3085 ¢ C3098B !

- " . ™M N_LTNE_W DTFED. 5. 10UF —— 10UF ——

WLQ(falling) = 1.22 * (RL + R2) /| R M NNEGC W DTH=0. 25 T prepp— P p—

WLQ(ri si ng) WLQ(falling) + (2uA * R1) B XSRCEQ\/A 2 xskcsgr\a 2

WLO = 4.55V (falling), 4.95 (rising) =1.6V* (1 + Ra/ Rb) 06 03

088
oo, B8
| SIees ‘R3088
_| VER 3 330K
. 20w
nS G2 wax vgs: 10v , 201
TBTBST SHDN DI V.
1
R3087 3| D, 8
330K | Seroewe
™
E’FEDW ™| ver 3
, 201 —
M
nEEEE
— SMC_DELAYED PWRGD @ 17 26 37 38

ISYNC MASTEI LL J43

SYNC DATE=12/17/ 2012

TBT Power

Suppor t

d} Appl e I nc.
®
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V3P3 nust be S4 to support

wake from Thunderbol t devi ces

3. 3V/ HV Power

MUX

71 25 (OOT}—TBL A D2R P<0>

71 25 (OOT}—TBL A D2R N<0>

Nomi nal Mn Max
1V3P3  1100mA  1030mA  1200mA
CRITI CAL
IHVSO  890MA  830mA  930mA (assunes 15V, 12W minimum)
287
C?cust.r hd IHVS3  890MA  830mA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W
20%
6av
POLY- TANT PP3V3_S4_TBIAPWR 28 62
CASE-B2-SM ™ N_LINE_W DTF-0. 38 W
D 19 vaP3QUT] 18 W N NG WO 0. 20 M
20| JVaP3 Vo TAcess 3V
64 62 27 _PP1SV TBT 12 PP3V3RHV_S4_TBTAPWR
Oﬂ( M N_LINE W DTF-0. 38 W
15. 75V Max . u LT M N NECK W DTH=0. 20 W
[ B )VH\/ VOLTAGE-15V.
C3285 * ' C3286 ' C3211
1 1
c3215 3210 CRI TI CAL Saw —— L 5% J B
4.70F ——0.1F 10% —— 20% 10%
e = Us210 i S B
25v. 25v. CD3211A1RGP X5R-CERM 2 2 CERMXSR 2 xsr
xsr R 2 2 xR N 0201 0402 02
0603 02
16 |ENHVU FAULTZ[ 4 .
59 58 18 [T S4 PVR EN 5 |EN | SET_V3P3 8 TBTAPWRSW | SET_V3P3
27 25 (TR)—ELAHV EN 11 [HV_EN | SET_! 10 TBTAPWRSW | SET_SO
59 57 (> PM SLP_S3 BUF L 17 |so | SET_S3 @ TBTAPWRSW | SET_S3
TBTHV: P15V TBTHV: P15V
G\ND TR | X .
R3210 R3211 R3212
o] wf of of o o 12v: See
i ] 22. 6K 22.6K 36. 5K
bel ow 1% 1% 1%
11 20w 11 20w 11 20w
e W W
201, , 201 , 201
TBTAPVRSW | SET_S3 R <RV3P3>
TBTAPVRSW | SET_SO_R
TBTHV: P15V TBTHV: P15V
N N Single-fault protection
Re213 R3214 requires two R's per HV
22. 6K 22. 6K
1% 1% I'SET_Sx with CD3210
11 20w 11 20w
e e Single R on I SET_V3P3 CK
201, , 201
C <RHVS3> <RHVS0> I'LIM= 40000 / RISET
For 12V systens:
11850145 2 RES, ML F1LM 1/ 20W 17, 8K 1, 0201, ShD) LF R3210, R3213 TBTHV: P12V
11850145 2 RES, ML F1LM 1/ 20W 17, 8K 1, 0201, ShD) LF R3211, R3214 TBTHV: P12V
Noni nal Mn Max
IHVSO/S3  1120mA  1090mA  1170mA (12W mi ni mum

CRI TI CAL
L3200

FERR- 120- OHW 3A

LY

TBT A D2R Ne<i>

TBT A D2R P<i>

DP_TBTPA AUXCH C N

62 28 _PP3V3 S4 TBTAPWR

A

GNAL_MODEL=TBT_MUX

DP_TBTPA AUXCH C P

=
=D

71 25 [TR)—D2 TBTPA M. C Pe1>

71 25 [TR—DETBTPA M. C Nel>

PP3V3RHV_S4 TBTAPVR F

o603

M N_LINE_ W DTH=0. 38 M1
M N_NEGK_ W DTH=0. 20 M1

71 25 [TR)—DE TBTPA M. C P<3>

71 25 [TR)—DE TBTPA M. C Ne3>

VDD
@0V oTRE CRITICAL
(Both C's) u3220
TL05024
3277 1] ot
| o v o
0. 47UF SR 1 71 TBT A D2R C Ne<1> 7 |TB- TB E 15 TBT_A OO SEL T 25
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 Yan K
C3230 K 71 DP_TBTPA AUXCH N 1| AUX-
o 1oV
0. 1UF 1 71 DP TBTPA AUXCH P 2 | AUX+ (ry AUXI O |22 TBT A 2RI AUXDDC N 28 71
C3231 I I (170 AUXI OH_22___TBT A D2RL AUXDDC P 28 71
T 1oV
0. 1UF I X5R- CERM 18 13CE DP_TBTSNKO DDC_DATA 4 _IDDC_DAT TBT: RX_1
18 13 E DP_TBTSNKO DDC CLK 5 DFE?CLK
2 <OoT} TBT_A COWIGL_BUF 15 _|CA_DETOUT CA_DET|_® TBT_A COWIGL RC 28
3232 e
| 20w oav 1 71 DP TBTPA M__P<1> 1 |pp+
0. 2208
71 0P TBTPA M. Nel1> 1 |pp-
1_C3233 i I DPMLOH 19 DP A LSX M P<1> 20 71
e
0. 220F R DPM.O-| 2 0P A LSX M. Ne1> 28 71
25 [T)—TBL A LSTX 1 |LSTX (iew
TBT: LSX_A_R2P/ P2R (P/ N)
25 (OT}—TBL A LSRx 2 |LSRX (iro
B e DP_TBTPA_HPD 12_|HPDOUT HPDL_!". TBT_A HPD 28
D _THVPAD

Thunder bol t Connect or

NN TBTACON 1 C
C3200 * R3201 ML N WOTRRo 58 WY
0. 010F —— M N NEGC W OTH-0. 20 M ®0.va o-TRE
P p— 12 VOLTAGE 18, 9V .
Lo TBTACONN 20_RC (0-18.9V) C3205
2 WNLI N W OTFR0. 38 W7 VVV—
e M N_NEGK W DTH=0. 20 MM 5% 0. 0108
N VOLTAGE-18V 20w 0
c3201 v e 2
0. 01UF 201 0201, ND_Val D=TRUE
@0 va D=TRE (Both C's)
(Both G 5) s TBT D DP Di DP Di TBT D 270 : I I Z 1L_TBT A RRD C P<0> 25 71
v v . v P
coora T 3 L e amoe oy | - am
I 1 Tar A o2 G peoe - - 13200 - - 11 A w2 ¢ o> ames
0. 47UF 1 = o= P - 71 TBT A R2D N<0> C3271 s ] f
¥ 71 TBT A D2R C NeO> Pl - MDP- J11 - ~ I s
13275 e ) *- -*- FRT-TH BT X0 o201
| o v = @0_Va -TRE @0_Va -TRE
0. 470F S . | BT RXLO TBTACON 7 C
W NLI NE_WOTF 0. 58 WY ©0.va o-TRE
Rszglz: ?3295 CRI TI CAL M NCNEGKW DTHD, 20 WA D_VOl D=TRE
VoL TAGEST®. o
55 s 514- 0818 (0-18.9v) 3206 *
120w 20w
2 1 0. 01UF
" HOT_PLUG_DETECT .
o, L ~TOHOT_PLUG. GDO-— i
O [P —— 5 [OCONI GL M._LANEOP O~ o cER
Lo TOCNF @ M._LANEONO-—
c3278 e O G\D G\DO
10 9
0. 22UF 11 o oav 1 71 _DP_TBTPA M._P<3> Py - OM._LANE3P M._LANELP O - - DP_A LSX M_P<1> 28 71
| C3279 e I 71 0P TBTPA M. hegr —— - 12 | SM_LANE3N M| ANEINO-LL - - DP A LSX M. Ne1> o7
14 D - 8
P
0. 22UF I X5R 0201 TBT: Unused | 16 OSL\IJIXD GO 15 TBT: LSX_ReP/P2R (PIN)
O AUX_CHP M__LANE2P O
18 - 17
>0 O AUX_CHN M._LANE2N O~ 5
O DP_PWR RETURN O
@0.va oTrE
\ SHIELD PI NS ) (Both C's)
3272 s ]
o @ W g o o 3 1L_TIBT A R2D C P<1> @25 71
TTTT T 9 . - 71 _TBT A R2D P<1> 0. 2208 I I i:z :ZZ‘; TBT A R2D C N<1>
o= = 3273 e I <) 2 7
L D - 71 TBT A R2D 1> | Con oav
*- - LA
BT X1
71 28 _TBT_A D2RL_AUXDDC P P - @ND_VOl D=TRUE
71 25 _TBT_A DPRI_AUXDDC N P R3273
470K
BT RX1 s
20w

28 _TBT_A HPD

28 _TBT A COWIGL RC

25 (OOT}—IBLA CO¥I @ RC R

R3252" 'R3251 3294 1
M M 1
500 s 330PF —— —
120w 20w 10%
M M xir 2
201, 2 201 0201

0201

'R3241
100K

1720w

W
201

I
T

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

to 100K (DPv1.1la)

Sink HPD range

High: 2.0 - 5.0V

Low 0 - 0.8V

201

470k R's for

ESD protection

on AC coupl ed signals

Istc VASTER=T29 RR
Thunder bol t Connect or

d} Appl e I nc.
®
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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
Sense resistor on U3550
sensor page Tpséngy e ST IS AL R
. PP3V3 WAN DU a PP3V3 WAN R AL 2
W e e o £ TR TR LaDar vN[e
1 3521 VOLTAGE=3. 3V VOLTAGE=3. 3V ORITICAL
ot UF Max Qurrent = 2A (850) oo = SNC WEL PYR ENermy 20 o7
6.3V
51450335 7 CoR R ] 1 C3550
CRI TI CAL BYPASS=13501: 5tm 1L T our
J3501 = 20%
= 6.3V
SSD- K99 7 %R
o Al RPORT
o+t -
ol WFI_EVENT L oo 7 3 6 =
3
o e 6a POLE AP R2D N C3531 e PCLE AP RD C N am e e
ot - 0100 | B 1
S - X5R CERM 0201
O o= Lo ea PCIE AP R2D P C3530 1”? PCIE AP R2D C P ) 14 o0
o U 0% Tov
ol - 0. 1u ORCERM o201 PCI E_CLK100M AP N Vo RS
8
g : - PCI E_CLK100M AP P ) 22 o4 o
ol - PCIE AP D2R P [OOT 14 64 60
ol - PCIE AP D2R N OO 14 64 69
12
e
—] Supervi sor & CLKREQ# |sol ati on
13 -
e ” - Delay = 130 ms +/ - 20%
o -
o= > N 8718808082184 "54%% 20 34 42
16
o Pars
ol b 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 1%,
o et 20w oow u3s40 * ghoen
[¢ T io% o e 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
1720w
o201 EN 6 SMC WFIL_PWR EN ame
)| 8
sa| AP CLKREQ Q L 71N LD (=] AP CLKREQ R L
) TR oo 1APQKRQ I soL
R3555 R3556
100K 0
. 19 59
1/ 20w 1/ 20W
PCl e Wake Muxi ng parrasor ),
60 59 58 =
131130 PP3V3 S5 R3%57
& SEL | ouTPUT = 2 AAVNL AP CLKREQ L &
596
L PCl E_ZWAKE_L ( BO) 20w
1 1 - - VE
'1?30?(61 C3560 ° H | AP_SOI X WAKE_L (B1) 0201
: =
5% 6.3
1720w erien 2 CRITI CAL
) %1 0201 LB560 6 AP_SO0I X WAKE SEL @ 15 NSTURE
= NC7SB3157P6XG R3559
sc70 0
2 i
VER- 3 BOl 2 _POE WAKE L Flou) SERIEN 596
AP_PCl E_WAKE L 4| BLl1 AP _SOI X _WAKE L oo i 1120w
® M
G\D 0201
2
l NOSTUFF
L R3560 BLUETOOTH
0
L 2 33 29 27 26 25 _PP3V3 S4
BBEBR
% 4
1120w
MF
0201
1
- 3315U1F0 SMC PME S4 WAKE L oo 6 37
DD —T— 10% NO_XNET_CONNECT! ON=TRUE
U3510 2 Cerm xor o
UsB3740 0201 @510
PN pp ol s uSB BT P DM\32D2L FB4
CRITI CAL = CBD 4 o8 %‘%‘{%“g‘{%
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 I e
4 PM SLP S4 L fRe512 Appl e I nc.
- (I 13 18 %6 37 59 15K
SI GNAL_MODEL=BT_MUX aD 1% ®
- SEL | outPuT o .
201 NOTI CE OF PROPRI ETARY PROPERTY:
L BT_WAKE (1) THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
H USB_BT (2) 4 THE POSESSOR AGREES TO THE FOLLOW NG
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64 62 41 30

OOB | sol ati on

PP3V3 SO0SW SSD

1 C3718
0. 1UF
10%
10V
PLACE_NEAR=13700. 1: 3mm ? g5, cemm
CRI TI CAL CRI TI CAL
13700 ravacs |
FERR- 26- OHM 6A soraol 2 SMC OOB1 R2D L o
64 62 41 30 _PP3V3 SOSW SSD o (YT Y L2 4 s1 PP3V3 SOSW SSD FLT +( w710
0603 M N_LI NE_W DTF=0. 6rmm 56 |,
M N_RECK-W DTH=0. 15mm 74 65 64 02 81 pp3v3 SO e
1 C3701 C3702 VALTAGESS. 3V BR/BAREBHABRE T
0. 1UF 0. 1UF
&% 10 KRB0t vBree &
2 K e 51450449 Loon Look 1
CRI TI CAL 506 196 =
PLACE_NEAR=L3700. 1: 1nm PLACE_NEAR=L3700. 1: 1nm 33700 1/ 20W 1/ 20W
= o1 59 56|45 41 43 42
- 55 a3 SEELL L e
GND_VO D F-RT-SM GND_VO D
[y ol BYPASS=U3711: 5 mm
C3719 ¢
215 ol e| SVC OOBL RRD CONN L o 1 ——
3l odSt e| SVC OOBI D2R CONN L 1%
4 O X5R- CERM 2
— 0201
sl oA SSD PCIE SEL L oo 50 6 CRI Tl CAL
slo o™ TP_SSD DEVSLP = o 74LvCLa08
60 15 SSD SR EN L 15 ot SMC PWRFAI L WARN L am e e 2
6a SSD RESET CONN L 8 o o 47 SSD PWR EN (T 15 30 58 59 64
" D BOC R3701 9 . D _BOOT R °lo —
o7 12 [TMy—PCLE SSD ReD C N<3> C3710 1|2 _abvooTrRE ME_0201 5% 1/20W NOSTUFF 015 ot SMO_PVRFAIL_VARNLL Signal no connect on Xs1 .
0.1UF | [30% 38V DERGERMT0201 ] ), poiE SSD R2D N<3> e 11| J o145 me | POE SSD D2R Ne3> oD 2 o o R3703
o7 12 y—PCLE_SSD R2D C P<3> C3711 1 ||2 apw o7 os POLE_SSD_R2D_P<3> me 2|5 ol me| POE SSD 2R P<3> oD 2 o o 100K
0. 1UF | [10% 16V X5R-CERM 0201 13 o o 43 1/ 20w
o 12 PCIE SSD R2D C N<2> C3712 1] ]2 _anvooTre 67 6 PCIE SSD R2D N<2> TRUE 14 42 e | PCIE SSD D2R N2> 12 64 67 201,
[maoy T0% 16V GR GERM 0201 0 O D>
0.1 I 7 0a PO 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 awvaoTrRe wly ol =
0. 1UF | | 10% 16V X5R- CERM 0201
o7 12 ry—PCLE SSD R2D C Nel> C3714 1 || 2 awvaoTre L N
0.1UF | [30% 16V DERCGERM 0201 ] o) o, pl E SSD R2D N<1> e 18| 5 5198 tme | POE SSD D2R Ne1> oo 12 o 50
67 12 PCIE SSD R2D C P<1> C3715 1|2 _aovooTre 67 6a POIE SSD R2D P<1> TRUE 19 37 tree | PCIE SSD D2R P<1> 12 64 67
[mang 0 © D>
0. 1UF | [ 0% 1oV GRCERM 0201 w0 ol
o7 12 PClE SSD R2D C N<O> C3716 1| 2o vap=treE 67 6a POLE SSD R2D N<O> TRUE 21 35 true | PCIE SSD D2R N<O> 12 64 67
fun | oo St ozt 0 O D
0. 1UF o7 0a PCIE SSD R2D P<0> e 22 | 5 ol % tee | POE SSD 2R P<0> oD 22 00 o7
o7 12 r)—PCLE SSD ReD C P<0> C3717 1 || 2 o vao-trRE 21y ol R3702
0 1uF | [%0% 8V beRGcERM o201 61 SSD _CLKREQ CONN L 24
pos 8: 2 64 30 _SSD PCIE SEL L 1,\/\/\/2
2]y ol PCI E_CLK100M SSD N ame e e 156w J_
Per Intel PDG use PCle style decoupling, when nuxing PCle & SATA 216 o 30 PCI E CLK100M SSD P T 22 54 o7 0201 =
wld ol
54 59 ) )
O O PCle polarity inversion and | ane reversal
55 O O_ 60 p y . .
Supervi sor & CLKREQ# |sol ation 8 oo are only permitted on the device side,
- o2 provi ded the device PHY supports it.
Del ay = ~55n8 58 0 O
O C 63
PP3V42 G3H
PP3V3 SOSW SSD o a1 62 os 3 & 17 35 36 37 38 40 46 49 50 59
1L CRITI CAL J C3740 =
R3740 R3741 VoD — 0. 1UF
100K 232K — 0% H
Took EEN U3740 2 G xon Gunst i ck3 Connect or
Y e SLGAAPO16V ozor
2 2
TOFN

SSD RESET L

<am =
6 SSD PWR EN (TN 15 30 58 59 64
8 SSD CLKREQ L oD 2
‘R3742
100K
=
1/ 20w

, 201

SYNC DATE:O%/ 20/ 2013

ISYNC MASTER=J43 M.B
SSD Connect or

d} Appl e I nc.
®
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3.3V S3 SD Card Switch

422020 39 4719 38 13 B B34S
SRitos -
10K VDD
120w w550
201, SLGS¢I;1N443V — PP3V3 SOSWSD 15 34 37 39 65
P3V3_SD_FET_RAMP 7| CcAP 3
15 [m>—SD_PVR EN 2 oy RTIOAL 5 65 30 37 30 15 PPBV3_SOSW SD
M N_LI NE_W DTH=0. 50MV v
BYPASS=UsS50. A2: ST an
1 1 1
Case0t|  Asel] ° U4550 1. 05A
20% oo ——
iV
X5R 2 xX7R 2
0201-1 20t Par t SLG5AP1438V
Type Load Switch
= R(on) 15 nGhm Typ
17 mGhm Max
Current 2.5A
CRI TI CAL CRI Tl CAL
L4500 L4501
FERR- 1000- OHM 450VA

FERR- 1000- OHW+ 450VA
1 2 PP1V2_SO0_SD AVDD12 PP3V3_S0_SD AVDD33 k] m 2

MNLLRE WDTH0. 5 M MNLIRE WDTH0. 5 M
0402 M N_NECK_W DTH=0.2 MV M N_NECK_W DTH=0.2 MV 0402
VOLUTAGEST. 2V VOLTAGE3. 3V BYPASS=U4500. 43:[smm
BYPASS=U4500. 46: 5nm BYPASS=U4509. 3: 5nm
C4523 ¢ C4524 ¢ C4525 C4526 C4527 4528
0.1UF —— 0.1UF —— 1.0UF ——  gypass=uss00. 3: 5mm 0.1UF —— 0.1UF —— 2.2UF ——  gypass=4500. 43: 5tm
i i o5 BYPASS=U4500. 9: 5mm %A i o3
XSR- CERM 2 XSR- CERM 2 XSR- CERM 2 XSR- CERM 2 XSR- CERM 2 RV 2
0201 0201 02011 0201 0201 402 LF
. PP1V2_S3_SD DVDD12
MNLLRE WDTH0. 5 M
M N_NEGCW DTH-0. 2 W1
BYPASS=U4500. 42 5rm BYPASS=U4500. 21: S5mm VOLTAGEST. 2V BYPASS=U4500. 38: Smm  BYPASS=U450. 22: 5mm
1 1 1 1 1 g
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Yo —— %o = NN woTo 5 W vatEs sy — BYPASS=U4500. 30: 5rm L S SO —— B —
s soR cemv 2 900mA max e T e ’ 4529 4530 * 4531 » Sen 2 wor CeRv 2 sor ctRv 2
0201 34 33 _PP3V3 SO SD CONNg 47PF —— 100PF —— 1. OUF —— 402 0201-1
BYPASS=U4500. 30: 5nm pan pan ST
BYPASS=U4500. 39: 5nm NPO- COG- CERM 2 NPO- CERM 2 XSR- CERM 2
1 C4550 NO USB 2.0 | NTERFACE a ° ol ol gl =l s g 0201 0201 0201-1
%6 <D b 3l o8 o2 <[ &8s & s
= 4. 7UF BYPASS=U4500. 30: fnm
20% [¥] N N M M N N M M M @ —_
63V =
bl R4580" ‘AR ERER LR
0 & 2% 2% 88 833 =+
20w 45 | DM SD_D1| 24 SDCONN DATA<1> Va:im SR
M
= 0201, 44 | DP u4500 SD_DO0| 25 SDCONN_DATA<O0> Yea:m SR
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USB SD DP ) | oo
7| x1 LQFN SD D3| 28 SDCONN DATA<3> D ™5
8] x2
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o0 65 14 [T USB3 SD R2D C N 510 1|2 @ vao-TRE es USB3 SD R2D N 4| RN CRITI CAL TXN|_1es USB3 SD D2R C N 4512 1|2 an vao-TRE USB3 SD D2R N oD 14 o5 o
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- USB3 SD R2D C P 511 1|2 - OM T_TABLE lca513 a2 R USB3 SD D2R P oD 10 55 8
OD——==—= PLACE_NEAR-UA500. 5 5mm 0. 1UF | [10% 1oV xeR CeRm 0201 b RTERM 10 | RTERM s k] z6_socow ak - 0 10k | [% 1V ERCEM 0%
R;153i0 (1py  SD.wel2s SDOOW we ame
15 E SD RESET L 1 /\/\/\/2 SD RESET R 414 RSTZ* (1PY) SD 27 __SDCONN_CMD @ 33 75
L . (1Py SD.CDZ| 20 SDOONN DETECT L am = - C4590 1| BrYPASS=Wse. s smm
* NCx NC SPI_@K| %5 _SD SPI_OLK 1o ——
NCx-— NC SPI_@s| 34 _SDSPI_CS L xap Cern 2
chu m SPI_s#| 36 SD SPI_MOSI 0201-1
NCxH _sgl
R4500* SPI_s9 37 _SD SPI_M SO v
Ga570 ¢ 580 NCx2] NC R4590" 'R4591
- 16 LED| 33 3. 3K 3.3K
o —— ik NCx2 $ F3x NC lﬁigé’ 3K 3
2 % 1200 120w
;(g'lz 28/5 2 NC 18 usoN i i —d
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o
o s 2 bo(1 o1) csly
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B oo
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Tope Ra581 =
2 I I 1 o 60 SDCLK_CLK25M X2 1 2 7560 SDCLK CLK25M X2_R 1
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- M
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Port Power

Ri ght USB Port A
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PP5V S3 RTUSB A ILIM
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6
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5 201
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T
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1

2
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RITICAL
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2
SR OSSTXH
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0 USB2_EXTA MUXED E_N oo
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1
1 1 = O
13 O
14 O
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16 O
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= 18 O
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R4650
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10 o0 14 (OO}
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201
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PLACE_NEAR=14800. 10: 1. 5\

0
62 58 30 38 36 33 29 27 26 25 _PP3V3 S4 . > )
64 VOLTAGE=3. 3V
2 M KL NEGK W DTHEO. 2 m
M NCLI NE-W DTH-0. 5 mm
o 4800
0. 1UF
To%
B [

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

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

e

M NNEGCW DTH=0. 2 mm R4850
4810 * voLTheEsY 33 5 64 e1 3 37 3 SMC LID [o
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iV & 5% 1720W 201 S
X5R- CERM 2 PLACE_NEAR=J4800. 2: 2. 54mm O
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1 BYPASS=34800. 19: 1. 5 o8 60 14Ey—USB TPAD N o
- 4820 o
0. 1UF TPAD SPI_CLK 1 2 33 RA851 & TPAD SPI_CLK R 7
o7 # 0D AN sa TPAD WAKE L o2
CERM X5R £l ACE NEARo " o
0201 TPAD SPI_MOSI 1 2 33 RA852 .« TPAD SPI_MOSI R 9
I 5 NV o]
* S 2oy e 202 s PP3V3 S4 | PD ol
TPAD_I NTWAKE: SPLI T = LAAN 2 33 R4853  TPAD SPI CS R L =1 Do)
e earsas 11 sm RAB4AL e st 122 am O e TPAD SPI_| F_EN CONN 2] 5
AR 2 (TPAD WAKE L) ss TPAD SPI I NT_S4 WAKE L CONN 2l 5
5% s1 PPSV_S4 | PD 1Y
11200
i ss TPAD USB | F_EN CONN sl 5
0201
SMBUS SMC 3 SDA 16
73 64 44 40 37 36, O
TPAD_I NTWAKE: SHARED
e 73 64 44 40 7 36 SMBUS SMC 3 SCL wlo
R40843 64 38 35 SMC LSOC RST L wl g
%9 37 29 (OOT}—SMC PMVE S4 WAKE L IAAAZ (TPAD SPI_IQNT_S4 WAKE L _CONN) (=PP3V42 G3H | PD) 2l 5
ONOFF L 20
To SMC 70w os 30 37 30 (OOT}—SMC o
PLACE_NEAR=R4841. 1: 1. 5MM 0;’51

TPAD_I NTWAKE: SHARED

TPAD_| NTWAKE: SHARED R4844*
0
800
64 62 58 41 40 36 33 19 18 15 _PP3V3_S3 bl %‘/NSZEQLFth 120w
[U] DEN1006H4- 3 M
% SYM_VER 3 0201,
PLAGE NEAR=34800.8: 1. 5\
15 qoom—TPAD SPI_INT L ol TATo
< F
To PCH
PLACE. NEAR-RI842. 2: S\
TPAD_I NTWAKE: SPLI T
R4842
0
i 2
%
1120w
M
0201
PLACE NEAR-RI43. 25 1, S\
62 58 39 38 36 33 20 27 26 33 _PP3V3 $4
4841
0. 1UF
BYPASS=U4810: 3mm 0%
CERM X5R 2
0201
CRI Tl CAL
= g 74LVC2Q08GI/ S505
59 37 3 29 18 13 [T PM SLP S4 L ES \30”333
u4810 W~ (TPAD USB | F EN CONN)
5 D o TPAD USB | F EN 2 08
From PCH NOSTUFF 4
'R4810
100K
% L
1200 =
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 2 (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 1
01860 'R4860
100K
74 05 64 02 -
gnenyp i ERR S0 o DAE2DeLFes Soow
SYM_VER 3 M
E3 J_ , %01
SMBUS SMC 3 SDA 36 37 40 a4 64 73 T3 Te
TPAD SPI_CS L %) o TPAD SPI_CS CONN L
SMBUS SMC 3 scL 26 37 40 44 04 72 L ~ f
SMC ONOFE L 36 37 38 64
SMC LID 36 37 38 61 64 65
SMC LSOC RST L 36 38 64
NOSTUFF NOSTUFF
1CA4A832 |1C4833 1 C4834 1 C4835 1 CA836
—— 100PF —— 100PF 100PF 100PF
T, 3% T, & 35y 35y
2 e 2 o6 2 e 2 e
0201 0201 0201 0201

BYPASS=14800. 6: 1. 51
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11—

SYNC DATE=01/17/2013

ISYNC VASTER=J43_M.B
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73 69 64 44 43

73 69 64 44 43

65 64

a0

a0

65

65

aa

aa

50

50

61

61

a8

a8

a2

36

33

38

50

17

18

U5000
LMAFSXAH5BB
1 LPC AD<0> szl pooad (1 &2) Al NOO|_E2 | NG | SENSE % 1
1B LPC AD<1> *—s AL3 || PCOADL Al NO1| EL SMC _PBUS VSENSE 39 42
1B LPC AD<2> Sip— L2 [LPCOAD2 OM T_TABLE Al NO2|_F2 .= SMC_BMON_| SENSE Yanyi RCRCH
14, LPC_AD<3> ou1 || PCOAD3 Al NO3|_FL N_| SENSE a0 a1
v I LPC CLK24M SMC - H12 || PCOCLK Al No4| B3 SMC _DCI N_VSENSE 39 42
14 LPC FRAME L - D124| POCOFRANE* Al NO5|_A3 -> SMC BMON DI SCRETE | SENSE Q) 0 43
1 T SMC LRESET L - C13HLPCORESET* Al NO6| B4 SMC CPU | SENSE 30 a2
15, LPC SERI H13 || PCOSERI RQ Al NO7|_A4 - SMC OTHER HI | SENSE Yanyi RCRCH
12 (OT}—PM CLKRUN L (o) - c11| PODCLKRUN® Al Nog|_Bs @=—SMVC PANEL | SENSE am =
1 [T LPC PWRDWN L - F13JLPCOPD* Al NO9[_AS - SMC 1V2S3 | SENSE ey RCRCH
1 SMC RUNTINE SCI L - F12]) poosal * Al NLO|_B6 @=—SMC LCDBKLT | SENSE am »
15 OT}—SMC VAKE SOl L - 812 |pK5 Al NLL[ A6 P! | SENSE 20 42
AlNL2| SMC W.AN | SENSE 30 a1
10y SMBUS SMC 0 SO _SCL (o) =10l 200SCL Al N13[_ <2 @=—SMC SSD | SENSE am »
doggry—SMBUS SMC 0 SO SDA (O gy D311 2C0SDA Al N14| BL P: | SENSE 39 a1
1@ SMBUS SMC 1 S0 sqL (o) o= "] 2C1SCL Al N15| B2 @=—S\VC_CAVERA | SENSE am »
1@y SVBUS SMC 1 SO SDA () — \2 || 2C1SDA Al N16| 2 @ PP3V3 SOSWSD s
10g—SMBUS SMC 2 S3 saL (o) -~ N8 [] 2C2SCL Al N17| 6L @=—SMC P1V0550 VSENSE am >
10gE—SMBUS SMC 2 S3 SDA (o) o= 2C2SDA Al N18[_HL @=—SNC_CPUDDR | SENSE am »
seq@y—SMBUS SMC 3 SCL (o) o—p 2|l 2C3SCL Al N19| 2 @=—SVC P1V05S0 | SENSE e
seq@ry—SMBUS SMC 3 SDA (o) o= 2|1 2C3SDA Al N20|_B7 @=—SMC CPU VSENSE am >
seBry—NC SMBUS SMC 4 ASF SCL (o) o= 7|l 204SCL Al N21[ A7 @=—SMC CPUVR ADJUST | SENSE am »
sigBry—NC SMBUS SMC 4 ASE SDA (0D gy M [ 2CASDA Al N22| B8 1 | SENSE 39 a3
1@ SMBUS SMC 5 G3 SO (o) o= V]I 2C5SCL Al N23|_A8 @=—PP3V3 WAN am
10E—SMBUS SMC 5 G3 SDA (o) o= e || 205SDA
C0- | k2 = L
45 ¢oom—SMC FAN 0 CTL - Hi1 |PVB/ FANOPW/D Co+| Kt @=—SMC VCCI O CPU DI V2 am
s SMC FAN O TACH - 113 |pMr/ FANOTACHO c1-| L2 @=—SMC S5 PVRGD VIN am
o T} NC SMC FAN 1 CTL - C11 |PK6/ FANOPWVL PC5/ C1+| L1 - SPI_DESCRI PTOR OVERRI DE L o
o1 (Ty—NC_SMC FAN 1 TACH - A2 |PK7/ FANOTACHL ~ T3CCP1/ PJ5/ C2-| & @=—CPU CATERR L o LR
30 ¢oom}—SME TOPBLK SV L - S _|PN2/ FANOPWR T3CCPO/ PJ4/ C2+|_15 @=—CPU THRMIRI P_3V3 g 5
% (OOT}—SMC SENSCR PVR EN - D10 |PN3/ FANOTACH2
SSI 0CLK/ PA2[ M2 - SMC PM G EN oD < 5
se (QOr}—SMC_SYS KBOLED - L11 [PN4/ FANOPW/B SSI OFSS/ PA3|_ M W PWRGD o =
64 NC SMC T25 EN L - M2 IPNS/ FANOTACH3 SSI ORX/ PA4[ L4 o SMC DELAYED PWRGD oD 17 2
%0 ¢oom—IP_SMC SVSW PVR EN - N1 IPNG/ FANOPWWH SSI 0TX/ PAS[ N wgpSMC_PROCHOT oo
o1 [T SYS ONEW RE M1 IPN7/ FANOTACH4
o1 OM}—NC_SMC FAN 5 CTL - 34 |PH2/ FANOPWVG ULRX/ BO|_F1L @=—SMC _DEBUGPRT RX L ) @ 38
50 (OOM}—SMC_PCH SUSACK L (D) - 32 |PH3/ FANOTACHS ULTX/ PB1[ ElL wipSMC_DEBUGPRT TX L ooy 35 3
TOCCPO/ PB6| F4 - NC SMC SYS LED oD o
wggyPUPEAL R 00 0 e |PECIORX TOCCP1/ PB7[ F3 wgpNC SMC GEX THROTTLE L CED
s ¢@om}—SME PECI L - S5 [PECI 0TX
SSI 1RX/ PFO|_M - SPI_SMC M SO Yan RO
£ @_SNC Bl L BUTTON L - M3 |PPO/ | RQL16 SSI 1TX/ PF1[ N - SPL_SMC MSI ooy o o0
64 MC DP_HPD L - L12 IpP1/1 RQL17 SSI 1CLK/ PF2[ _L10 Pl _SMC CLK oD 6 6
29 SMC PME S4 WAKE L - M _IPP2/ | RQL18 SSI 1FSS/ PF3|_K10 - SPI_SMC CS L oo 6 60
25 @_SNC PME S4 DARK L - 712 1pp3/ | RQL19 PF4[_Lo =S5 PVRGD T 5+ 0
a8 ESRC_EN - 213 |PP4/ | RQL20 PF5|_Ko PM \4 13 16
% [THy—SMC_SENSOR ALERT L (o) - L5 [PP5/ | RQL21
NCx-2{PP6/ | RQL22 WFOCCPO/ PGA| K7 wp SNC_DEBUGPRT EN L oD =
s E)—SMC LID - K6 |PP7/ | RQL23 WI0CCP1/ PGB| L7 @=—NC SMC GFX OVERTEMP Ve R4
30 [TRy—SMC_PCH SUSWARN L - o 1PQD/ | RQL24 WI2CCPO/ PHO|_K3 @=—ALL_SYS PWRGD Van EURY
38 SMB INT L - B4 IPQL/ | RQL25 WI2CCP1/ PH1| K4 wgp—SVC THRMIRI P o
38 SMC BC ACOK - F5 |PQ2/ | RQL26
13 —PM SLP_SO_L - s [PQB/ | RQL27 WI'3CCPO/ PHA| 33 wpPM PVRBTN L oo 1 1
13 PM SLP S3 L - N _IPQ4/ | RQL28 WI'3CCP1/ PHS| wgp PM SYSRST L ooy 3 v
13 (TRy—EM SLP S4 L - X5 1PQB/ | RQL29 WF4CCPO/ PHE| 8. —pVEM EVENT L (@ e
12 PM SLP L - M _[PQs/ | RQL30 WF4CCPL/ PH7| & g SMC_ADAPTER EN oD = %
36 @_SMC ONOFF L - L6 1PQ7/ 1 RQL31
T1CCPO/ PJO| &2 @=—SMC COB1 D2R L am =
38 m_SNC RX L - L3 JUORX T1CCP1/ PJ1| B° gpSMC OOB1 R2D L o ©
as (oOT}—SMC TX L - M U0TX T2CCPO/ PJ2| 22 wpSMC CPU DBGPVWR RD L oo =
T2CCP1/ PI3| = - NC BDV BKL PWM oD
%0 (OT}—SMC PVRFAI L WARN L (o) E13 | USBODM(PLT)
20 (ooT}—SMC WFILPWR EN E12 |USBODP (PL6) WI5CCP1/ PVB|_HLO PV BATLOW L oo 1 27
NOTE:
SMS Interrupt can be active high or Iow, rename net accordingly.

up to SMCrail.

If SVMB 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.

39 65

29 38 39 41 64

638 51 67

27 38

PP3V42 G3H 1739 35 35 39 40 45 49 50 50
L5001
30-OHM 1. 7A
1 2 PP3V3 S5 SMC VDDA
TN LINE W DTH=0. 250
0402 N_NECK_W DT} 11
i VOLTAGESS. 3V : C5001
1 C5002 1 C5006 R5002 _|* o500
— 1F %t g% L5000 T, i
6.3v oV’ 1/ 20w LMAFSXAHSBB 2 XSR-CERM
2 xR 2 X5R CERM W SR
0201 201 5 201 BcA
(2 OF 2)
s0 40 33 (TR)—-SMS RESET L - 0RST* SWCLK/ TCKL 20 SMC TCK 38 46 64
= = o AL0
= » = SWDI O TI SVC TVS 35 46 64
64 30 2@y Wl _EVENT L (D) gy BLL |PK4/ RTCCLK Swo' TDg AL SMC_TDO 38 64
SMC WAKE L Mg lwAker To1 Bt SMC TDI
1 C5007 | C5008  |* C5009 o nE L e o
R S T e
e B o |2 MMcema |2 20K com NGOG
356 356: % 361 69 38 SMC_CLK32K MO oS50
NC_SMC_XOSCL N0 IXOSCL
Vi D3
— 38 SMC_EXTAL G2 losco
£ SMC_XTAL GL3 loscl VREFA+[_D2 PP3V3 S5 AVREF SMC 38
VREFA 12 XW5000
K12 VBAT 43 42 SM
c i3l GND SMC AVSS 2 §g 1
o aN €3
E6 DA( PLACE_NEAR=US000. AL: 4MM
=3 OV T_TABLE AL
E9 c7
F10 VDD Do
i &5
J9 F9
310 ™ + C5020 1 C5021
—— 0. 01UF 1UF
HY T 10% 20%
aN L 1oV Y
PP1V2 S5 SMC VDDC J1 J5 xgnicgm XZR]
M N_LI NE_W DTH=0. 25MV| 6 18 020 020.
M N_NEGCW DTH-0. 1M
vortasEL Y K13 Vi o1 BYPASS=U5000. 02 D1 1M
s ar [ —

PLACE_NEAR=US000. D6: 5MvI

PLACE_NEAR=U5000. D6: 5Mvi

PLACE_NEAR=US000.

PLACE_NEAR=U5000. K13: 5
K13: 50V PLAC

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

ACE_NEAR=US000. J6: 5MV

PLACE_NEAR=US000.

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

1 C5010 + C5017 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% —— 26% 10% 1096 —— 20% —— 10% —— 10% 10%
6.3V 6.3V 10V 10V 6.3v 10V 10V 10V
X5R 2 X5R 2 X5R- CERM 2 X5R- CERM 2 X5R 2 X5R- CERM 2 X5R-CERM 2 X5R- 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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28553

SMC Reset "Button", Supervisor & AVREF Supply

R5127 o7 51 37 sy PU PROCHOT L
1 o2 0
48 19 _PP3V42 G3H 1 2 4 PP3Vv42 GH SMC SPVSR
A Rt SR sjo; | R
yTow UFF MaONEIGW .1 m — L06VK- 7
ME-LF = 1 SOT563
127 i3l ol i SMC12 PECI Support
AR —
e 4 PP1VO5_SO 8%°31%3s%%6.
2 S T gl2 §7%38%43%1%s,
43 42 a1 38 37 _GND_SMC AVSS PLACE_NEAR=QE159. 6: 5MM 1
PP3Vv42 H
50 49 40 40 30 g1 3¢ g5 gp 3 ~PPIVAZ B 1 S\ PROCHOT CRITI CAL
= &B150 D3
© 'R5100 owa2b2LFBa |
Deskt ops: 5V oentoosti-3 | fh
! N 100K
Mobi | es: 3. 42V 5% SYM_VER 2 |_
Us110 o o7 3 15 (oo PM THRMIRIP L
cERvXEn 2 VREF- 3. 3V- VDET- 3. OV , 201 %
202 oFN slo %5159 G S[3
64 36 SMC LSCC RST L |__SgMRL* Py SNO903049  RESET* (2 SMC RESET L [T 57 46 50 64 — LO6VK- 7 '_‘"5(}52
SMC_ONOFF L 7 * SOT563 SMC PECI L 1 2 SMCPECI L R 4
64 38 37 36 [TR)—=2 MR2* (1ey PP3V3_S5_AVREF SMC . ™ er 3 7 ’\/5\%/\/
SMC_MANUAL RST L 4 |pELAY REFQUT| & M N-REGK W DTH=0. 1 i From e 50w
CRITICAL VOLTAGE=3. 3V Ve NOSTUFF .
omT oo B sl ozor R5153 R5151
1. 6K 330
fotot G510l * ° °l  cs125: |+ cs126
% 0. 01UF —— SMC THRMIR! P 20w 20w
5% ow 100 —— 100F —— —— 0. 01UF
1ov 20% =T 10% 2 2
M- LF X5R- CERM 2 10V 1ov
2 603 0201 X5R- CERM 2 2 X5R- CERM
SI LK_PART=SMC_RST 0402-1 01 1 |
PLACE_SI DE=BOTTOM L GND SMC AVSS 5738 41 42 a3
M N_LI NE_W DTH=0. 4 nm CPU _THRMIRI P_3V3
M NCNEGKW DTH-0. 1
MRL* and MR2* nust both be low to cause manual reset. VAL TAGE=0V ™ 38 37 (OO}
Used on mobiles to support SMC reset via keyboard. T AL
NOTE: Internal pull-ups are to VIN, not V+. 158 R5413,34
. ) ' >
65 61 50 38 a7 _SMC BC ACOK — SMC BC ACK a7 38 50 61 65 MET3904LP- 7 37 Q= A% S D¢
Debug Power "Buttons" T VESETRE e R5158 e . csmléf: W I ——
2 3. 3K G
PM THRVIR P R L s > PMTHRWIRIP L 15 38 67
o SMC ONOFF L OO 3 o7 36 e A yanu| 47PF
oM T oM T 1/ 20W 2 Y
- MF
1 1 = e 0201
R5116 R5115 PLACE_NEAR=GB150. 2: 5MM
PLACE 1 DE=BOTTOM 0 0 piace sioecTer
5% 5 -
1/ 10W 1/ 10W
CLF M- LF
603, , 603
SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN

50 49 46 a0 38 37 36 35 30 17 — PP3VA2 G3H
usay
SMC Crystal Circuit o6 62 50 39 30 33 20 27 20 25 _PP3V3 S4
SMC USB O ock require these crystal w928 18N ig §§ 23 gz PP3V3 SO
val ues: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 Mz
SMC PME S4 DARK L R5167 100K 2
e /\N\/ 5% 1/ 20W M 201
R5110
37 _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 apjz *° V2% M
v zow QS 71 100K 5% 1/ 20W M 201
261 Y5110 65 64 6137 36 _SMC LID 4 LAAAA— -
323, 5M SM oo SMC TX L R5173 10K VV\E 5% 1 Z0Ww W 201
- 12. 000MHZ- 30PPM 10PF- 85C R L RE174 100K . AVAE S TSow %ot
N AU o8 37 95 _SMC DEBUGPRT TX L RSL75 20K inap 2 S Heow w20
68 37 3s _SMC DEBUGPRT RX L R5176 20K 1 AAAE 5% 1720w M 201
1 1 38 37 33 25 _SMC_PME S4 DARK L ——  SMC PME S4 DARK L amy s 3 97 % o4 46 37 _SMC_TNB R5177 10K 1 AANLE 5%  1/20W M 201
C5110 C5111 NAKE_BASE=TRUE = 5% 1Z0Ww W 201
o4 37 _SMC TDO RS178 10K inAA 2
5% 1/ 20W M 201
2 2% 2 2 s 5142 38 17 16 15 11 5 o _PP1VO5_SO e 37 SMC TOI RE179 10K 1apA2 S TZow W 201
SR SR 616256 S8 SMC TCK R5180 10K 1 2 >
Gao1 Gao1 ot 10 7 NN\ om0t
B a7 _SMC BIL_BUTTON L R5181 10K LAAN R
? Rg112 o197 o5 o1 50 30 37 _SMC_BC ACOK RE187 100K 1 A\ o0 oow W v
J_ 69 13 PM CLK32K SUSCLK R 1 2 SMC CLK32K 37 69 106 2 _SMC_S5 PWRGD VI N R5192 100K 1/\/\/\/2 5% 1/ 20W MF 201
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
5201 5% 1/ 20W M 201
o SNC VA0 CPU DI v2 o _VEM EVENT L R5114 10k, L,
38 37 _CPU THRMIRI P_3V3 R5117 100K LAAAL S zow w201
1R5196 5% 1/ 20W M 201
100K
19
1/ 20w
, 201 =+
s9 54 37 __SMC PM G2 EN R5198 100k LAAAZ
a7 13 _SMC_ADAPTER EN R5185 100K AAALE 5% 120w W 201
38 a7 _SMC_THRMIRI P R5186 10K 1 p 5% 2w w200
NN —s—rrmow T
SMC_DELAYED PWRGD R5191 100K 2
e /\N\/ 5% 1/ 20W M 201
_SMC_S4 WAKESRC EN R5190 100K 2
o W\/ 5% 1/ 20w MF 201
Vodul e has 3. 3K PU 64 a1 30 37 20 _PP3V3 WAN
ule as .
NO STUFF |
6437 20 W FI_EVENT L R5189 10K LAAAL
5% 1/ 20w MF 201
SYNC _VMASTER=W LL_J43 SYNC DATE=12/17/ 2012
I'P!!g T
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5 4

Top- Bl ock Swap

PP3V3 SO §19%12%13 15 17 19 26 30 3 38
I e P T P B e e e
R5296"
1K
5%
11 200
Ve
201, R5283
1K
TOPBLK L 1 2 TRP_TOPBLK L
7 [TED—SMC TP swe AN 2B S P swe oD
70w
201
62 58 39 35 36 33 20 27 26 33 PPBV3 $4
30 a7 20 _SMC W FI_PWR EN R5295 10K 1 aA A A 2 NOSTUEE
5% 1/ 20W M 201
58 a2 30 37 _SMC_SENSOR PWR _EN R5294 10K 1 A AA 2 NOSTUEE
5% 1/ 20W M 201

37 36 29
3

37 36 29
3

25 26 27 29 33 36 38 39 58 62

S oL
oS

SMC PME S4 WAKE L oo 29 6 37 3

MAKE_BASE=TRUE

41 30 37 _SMC_HS COMPUTI NG | SENSE — SMC HS COMPUTI NG | SENSE 37 39 a1
VAKE_BASE=TRUE

42 30 37 _SMC_PBUS VSENSE — SMC PBUS VSENSE 37 39 a2
- = WKeBASETRE

41 30 37 _SMC_BMON | SENSE — SMC_BMON | SENSE a7 30 a1
VAKE_BASE=TRUE

41 30 37 _SMC DCI N | SENSE SMC _DCI N | SENSE a7 39 41
VAKE_BASE=TRUE

42 39 37 N_VSENSE — N_VSENSE 37 39 42
—— NAKE_BASE=TRUE

43 39 a7 Bl Dl ETE | SENSE _ — Bl Dl ETE_| SENSE 37 39 43
—— NAKE_BASE=TRUE

42 39 37 | SENSE — | SENSE 37 39 42
—— NAKE_BASE=TRUE

41 30 37 _SMC_OTHER HI | SENSE — SMC OTHER HI | SENSE 37 39 41
—— NAKE_BASE=TRUE

43 39 37 _SMC_PANEL | SENSE — SMC PANEL | SENSE 37 39 43
= NAKE_BASE=TRUE

41 30 37 _SMC_1V2S3 | SENSE — SMC 1V2S3 | SENSE 37 39 41
—— NAKE_BASE=TRUE

41 39 37 _SMC _LCDBKLT | SENSE — SMC LCDBKLT | SENSE 37 39 41
= NAKE_BASE=TRUE

42 30 37 _SMC _P3V3S5 | SENSE SMC_P3V3S5 | SENSE 37 39 42
- = WKE_BASE-TRE

41 30 37 _SMC_ WLAN | SENSE SMC W.AN | SENSE 37 39 41
VAKE_BASE=TRUE

41 30 37 _SMC_SSD | SENSE —  SMC SSD | SENSE 37 30 a1
VAKE_BASE=TRUE

a1 39 37 _SMC _P3V3S0 | SENSE — SMC P3V3S0 | SENSE 37 39 a1
—— WAKE_BASE=TRUE

41 30 37 _SMC_CAMERA | SENSE — _SMC CAMERA | SENSE 37 30 a1
VAKE_BASE=TRUE

PP3V3 SOSW SD {O0D 5 34 37 SD alias on page 103

a2 39 37 _SMC _P1V0O5S0 VSENSE SMC _P1V05S0 VSENSE 37 39 42
—— WAKE_BASE=TRUE

42 30 37 _SMC_CPUDDR | SENSE — SMC CPUDDR | SENSE 37 39 a2
- = WKE_BASETRE

a2 39 37 _SMC _P1V0O5S0 | SENSE SMC _P1V05S0 | SENSE 37 39 42
—— WAKE_BASE=TRUE

42 30 37 _SMC CPU VSENSE SMC CPU VSENSE 37 39 a2
VAKE_BASE=TRUE

43 39 37 _SMC_CPUVR ADJUST | SENSE SMC_CPUVR ADJUST | SENSE a7 39 43
VAKE_BASE=TRUE

43 30 37 _SMC_CPU | MON | SENSE — SMC CPU | MON | SENSE 37 30 a3
—— WAKE_BASE=TRUE

64 41 30 38 37 20 _PP3V3 WAN — PP3V3 WAN 20 37 38 39 a1 64

MAKE_BASE=TRUE

—__SMC SENSOR PWR EN 5739 42 58
s8 42 39 37 _SMC_SENSOR _PWR_EN SMC_SENSOR PWR_EN 37 39 42 58
AKE BASESTRUE
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
o SMC_PCH SUSWARN L 1A QA 2 PCH SUSWARN L @
VAKE BASESTRUE N
oW
b
osor
R5231
. SMC_PCH SUSACK L A PN 2 POH SUSACK L am
O enserE N
v oaw
osor
R5216
45 TRy SMC HS OOV ALERT L 12300,
NOSTUFF 120w
R5215 o
15 10 [y—POH SMLIALERT L AR .
526
v omw
o R5213
4 [THy—SMC BVON COMP ALERT L 1,\}23\,2_‘
oW
R5210
o o1 [Ty FLNSTACKSNS ALERT L 12500,
526
oW
o R5214
14 [y CPUTHVENS ALERT L 1 A 599
NOSTUEF 120w
R5211
100
44 E CPUBMONSNS ALERT L 2
526
yoaw
o R5212
100
44 [TEy—TBIM.BSNS ALERT L 1 2 SMC_SENSOR ALERT L oD 7
’\/S\./{\/
oow
s

201

ISYNC MASTER=J41 M.B
TTTLE

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 93 33 93 31 5 prova 0 50 50 49 46 38 37 36 35 30 17 PRAVA2 GIH
59 56 43 4a 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 svc 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 U000 U000 1/ 20w 1/ 20w 1516259 - UT100
M M . (See Table) M M
(vhSTER) 201, 5 201 (Wite: 0x58 Read: 0X59) (vhSTER) (whsTER) 201, , 201 (Wite: 0x12 Read: 0x13)
40 19 16 14 SMBUS POH OLK — SMBUS PCH CLK 14 16 19 73 60 40 37 SMBUS SMC O SO SO —— SMBUS SMC 0 SO SCL 37 40 60 50 48 49 37 SVBUS S\C S G3 saL — swsses@sa 37 49 4g
88 58 e r = 5 58 63 pr— = 7 788 e = 3683 78
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 4 37 SMBUS S\C S GI SOA —  sveus s\cs Gl son 37 40 ag
88 56 e = 5 58 63 pr— = 7 788 e = 3683 78
I L J L J L
VRef DACs Battery
2200 36950
Battery
(Wite: 0x98 Read: 0x99) - (see Tabl e)
TBT
Battery Minager - (Wite: 0x16 Read: 0x17)
19 16 14 Sveus poi ok sveus s s @ sa 37 40 48
85 58 40 w800 3683 78
19 28 14 Sveus ot o (Wite: OXFE Read: 0XFF) EEE— 388"
5 58 83
— sescoiom 14 16 19
5 58 83
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 13 33 9 91 g prova 0
85 58 40 — 38V L BT830 %
19 16 14 SvEUS Pon DATA Trackpad
— 343 341
53 36 40 = Internal DP
| Sanpung LGD Samsung | LGD AUO N N 24800
Anal ogi x T-con - (Wite: Ox7B/0x87 Read: 0x7C/ 0x88) N ¥ v sve 5?%& ':50?(91 (Wite: 0x90 Read: 0x91)
Parade T-con - (Ox10-Ox1F or 0x30-Ox3F) v N N 5%% 5%
5000 1/ 20w 11 20w
DVR - (Wite: Ox4E Read: Ox4F) Y N Y N W — SMBUS SMC 3 SCL 36 37 40
(wsTER) 201, 5 201 | — 44 54 73
—_— SMBUS SMC 3 SDA 36 37 40
44 40 37 36 SMBUS SNC 3 S |— 44 64 73
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 POH K Eevciar4; 10
88 56
(Wite: 0x98 Read: 0x99)
40 19 16 14 SMBUS PCH DATA
88 56 . .
] sveus sve s sa 36 3740 44
| sve R53710K 5?371 LI O Finstack Tenp — o473
59% 5% 39500 — SBUS S\E 3 oA 36 37 (a0 as
5000 1/ 200 1/ 20w = 8%
M 3 (Wite: 0x92 Read 0x93)
(sreRy 201, , 200 1
65 61 4 37 SMBUS SMC 2 53 SO —  SvBUS SMC 2 S3 sa 37 49 61
[C R — _— 65 73
65 61 40 37 SVBUS SMC 2 53 SOA ——  SVBUS SMC 2 S3 SDA 37 49 61
[ETr— _— 65 73
I L
LYNX PO NT LP SO "“SM.ink 0" Connections
74 65 64 62 61
PP3V3 S0
BRLBILBIHIBN% SMC SO "1" SMBus Connections
1 1 7465 64 62 81 oo o
LYNX PO NT LP R5310 R5311 EE R RS RS Rt
8. 2K 8. 2K
59 5%
ws00 1/ 200 1/ 20w
1 1
(wsTER) 201 201 R5 R5
2 2 sme g%?( 5 0?(61 CPU Tenp, Inlet, DDR BMON THR
69 14 SM_PGHO aK " su %
Jrere— 5000 1/ 20w 1/ 20w ENC1704-02: USB00
M M
69 14 SM_POH O DATA (whsTER) 201, , 201 (Wite: 0x98 Read: 0x99)
J 403732;3%‘55’5‘5‘)5‘1 —_— SMBUS SMC 1 SO Sa 14 32 37 40 43 44|64
88 83 33 38 s = 8 7
40 37 32 14 SMEUS SC 1 S0 son o —  sweus swc1 so son 14 32 37 40 43 44|64
88 83 3 38 s = 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 82122
a6 835
LYNX POINT LP SMBUS SMC 1 S0 SDA I
a6 835
ws00
(Wite: oxg8 Read: 0x89) ISYNC MASTER=J41 M.B SYNC _DATE=02/ 06/ 2013
e
73 .
49 37 32 13 SWUS e 1 0 sa —
suni = ALS SMBus Connecti ons
49 37 37 14 SMBUS SNC 1 S0 SOA pu—
88 83 33 33 = 34002 S
(Wite: 0x72 Read 0x73)
. (B Appl e I nc.
—  svBus svo 1 S0 sa 918 28 S
— i6 33
SMink 1 is slave port to 64 69 73 NOTI CE OF PROPRI ETARY PROPERTY:
— SMBUS SMC 1 SO SDA T4 32 37
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ons0
2588
onng
RN

owes
=}
FoboR

I COR : COWPUTI NG Hi gh Side Current Sense
I MBC : DDR 1V2 Current Sense (LPDDR + CPUDDR)
E0P Qurrent :12A
MRV FE 24 36 30 26 18 17 15 33 2 3 8- _PP3V3 SO EDP Qurrent © 7.57A
BRBVEEBEEN
GAIN 100 MAX Vel £ £ 15.14 nv 62 s8 43 42 41 _PP3V3 SASW SNS
CPU_HS_I SNS: YES AN 200x
CPU_HS_I SNS: YES o 1 C5450 CPU HS | SNS: YES SENSE R R7450 0. 002R PLACE_NEAR=R7450: Smm DRAM | SNS: YES
i+ p— ?m}“ e 150;) o n‘ DRAM _| SNS: YES o 1 C5460
AR m
§ 3 BPBUS S5 HS COMPUTING | SNS Us450 CeRw xR B ¥ —_E T DRAM | SNS: YES
CRI TI CAL I NAZ14 o1 R5455 U5460 2 & PLACE_NEAR-L000. AS: 11mm
R5450 Y21 I N sc70 QUT |8 42| | SNS HS CONPUTI NG | QUT ’W(/ o | NG | SENSE a7 30 NA210 R5465
0.002 CRI TI CAL e PLACE_NEAR-5000. £2: 11mm 74 53 [Ty SNS 1V2 S3 N slin scro . OUT L8 ISNS 1v2 | QuUT 1,</§;</2 SMC 1V2S3 | SENSE oo o7 D
w 1 1 1 3 0 NEAR=!
Ve N vy E— R5451 » C5455 CPU_HS_I SNS: YES CRI TI CA i LA NEARUS000. 6 1amm
0612 20K 0. 22LF 74 5 [y SNS 1v2 S3 P afine REF|.L R5461" v ! C5465 DRAM | SNS: YES
AP 10780137 GND 11200 PLACENENT_NOTES o (200VY) 20K i ——0z22F
s 50 PPBUS G3H | wor — 0%
5989 - = VE foo D 5% 20%
49 1z - 201, : | . 1/ 200 PLACENENT_NOTES 2 e
Place close to SMC GND SMC AVSS 47 38 41 42 43 N 28’5 | ———————————— 0201
(For R and ©) Place close to SMC GND SMC AVSS 37 38 41 42 a3
(For R and )
IOOR : OTHER Hi gh Side Current Sense =
EDP urrent :10,75A
MR Vi ff 53,75
AN 50% _
I APC : AirPort Current Sense
62 58 43 42 21 _PP3V3 S4SW SNS
PLACE_NEAR=R5430; Smm OTHER_HS_| SNS: YES EDP Qurrent : 1.00A
OTHER_HS_| SNS: YES 1 C5430 MAX VAT s 25 _—
s p— OTHER_HS_| SNS: YES GAIN 100 PIVE SASW SN
O PPBUS S5 HS OTHER | SNS U430 s PLACE_NEAR-5000. Ad: 111m 62 58 43 42 41
mT I NA213 g e RPORT_| SN:
R5430 'L°_z | SNS HS OTHER N shin soo - our | HS_OTHER I QuUT , LN, o7 20 PSR TD: S A ! SNS:YES
0.003 CRI TI CAL 1% Al RPORT_I| SNS: YES o
1% .
au 7o | SNS HS OTHER P Al e ReF| R5432° v 64 30 30 57 20 _PP3V3 WAN - v+ % PLAENER0D. @
0612- SHORT (5ov/v) 20K 201 Us470 A, Al RPORT_I SNS: YES
N G\D o CRI Tl CAl I NA214 0201 R5475
2| e
[T-PPBUS G3H ) vy ey OTHER_HS_| SNS: YES R5470 °| ;s | SNS Al RPORT N slin sco | QuT Le | SNS _PSVWAN | OUT CAR 2 SMC WAN | SENSE oD
201 PLACENENT_NOTES cA RPORT.
: _— (;\[1113 SMC_AVSS 0. 0213“ CRITI S Al I SNS: YES
Place close to SMC -7 i 7a | SNS Al RPORT P 4l N REF|L R5471" " 1 5475
(For R and O 0612 4 (100vY) 20K T 0.220F s nesreus000. i 11mm
APN: 10450024 G\D 5% v
1/20W < PLACEMENT_NOTES 2 53
IROC : 3.3V SO FET Current Sense 20 _PP3V3 WAN R - b L C
EDP Current :1.02A (For R and ©)
MR VT 3,06
GAIN 1000% 62 58 43 42 a1 _PP3V3 SASW SNS
PLACE_NEAR-R5440; Srm 3V3S0_I SNS: YES
3V3S0_I SNS: YES 1 C5440
74 —/— 0. 1UF -~ .
171813 2 11§°_PP3V3 SO - + T 5%, PLAC;%SO“:‘)S‘)“: J\l(:s ISDC : SSD Current Sense
2 :
BUBA BN U5440 SRR RE245 EDP urrent 3,004
2| 4 | NA212 4. 53K MAX Vi f 15
0612- SHORT. 74 | SNS P3V3 SO N s[in s OUT L8 I SNS P3V3 S0 | OUT IAANZ SMC_P3V3S0 | SENSE oo o7 =
AN 200x
o 00}% CRI Tl CAL S 3V3S0_I SNS: YES
y 74 | SNS P3V3 SO P 40 N+ REF| L 1 [ 1 C5445 PLACE_NEAR=US000. BL: 111
R5440 1P (1000V/ V) R5424o]k 201 —L— 5 20 " 62 58 43 42 41 _PP3V3 Sa NS
oM T D D T o PLACE_NEAR-R5450; Srm SSD_I SNS: YES
vy PLACEMENT NOTES ?osR SSD_I SNS: YES 1 C5480
s _PP3V3 SO FET R o 205, - _ 0201 - ° 0. 1UF
— . PLACE_NEAR-S000. CZ: 11
Place close to SMC A 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 1 NA210 4.53K
= R5480 [ *74 I SNS SSD N sin w0 OUT L8 | SNS P5VSgD | OUT LAANZ SMC_SSD | SENSE oo 7
1S2C : 3.3V Canera Current Sense 0.003 CRI Tl CAL S SSD_I SNS: YES
w 7a | SNS SSD P 4L N+ REF[ 1 R5481" e ' C5485
EOP Qurrent : 0.82A 0612 7 (200 V) 20K - PLACE_NEAR-5000. C2: 11mm
MRV TE 16,30 M T_TABLE D o34 S PLACEMENT NoTES
AN 200x S —— wor
PP3V3_S4SW SNS ss PP3V3 SOSWSSD FET R~~~ g | N 201, Place close to SMC 0201
o2 98 43 4z 41 (For Rand O L_G\ND SMC AVSS 57 35 41 42 43
{5 _PP3V3 S3RSO CANVERA — B
PLACE_ NEAR-RE061: Srm
CAM_| SNS: YES
™ PLACE_NEAR-5000. B2: 11m
5420 iy @ys’zltzsé\s: YES IBLC : LCD Backlight Driver Input Current Sense
2| 4
VoL TAGE=3. 3v 0612- SHORT | SNS CAVERA N | NA210 EDP urrent : 0,674
VAKE_BASE-TRUE w S SAERR N o | OUT |8 | SNS_CAMERA, | OUT K 2 SMC_CAMERA | SENSE oD o7 WX VG 0,06
0. 828 CRI Tl CAL s CAM_I SNS: YES AN 500
R5420 | SNS CAMERA P 4 1 1 B
D420 o NG o TEF R5424 | oses 62 5 43 2 1 _PPGV3 SASW SNS
20K T 02205 piace ear-us000. B2: 11mm
G\D 1200 S PLACENENT_NOTES 2 &V
PP3V3 S3RSO_CAMERA R = o PLACE_NEAR-R5490: 51 LCDBKLT_I SNS: Yi
T e - B K s o aaDBKLT NS YES
M NEGC W OTH-0. 2 A R5421 Place close to SMC GND_SNC_AVSS 57 5 a1 a2 a5 v o _PPVIN_SOSW LCOBKLT CDBKLT_I SNS: YES o |t csee e
0 (For Rand O s a1 _PPVI N _SOSW LCDBKLT — + T o "
PP3V3 SO 1 2 — 2 s LCDBKLT_I SNS: YES
o Nre W U5490 o201 R5495 _—
— - 2| 4 I NA211
e VAKE Bace- e os12- sHorT 72 | SNS LCDBKLT N slin w0 OUT L8 | SNS LCDBILT | OUT IARK 2 SMC_LCDBKLT | SENSE oD =
NOSTUEF o e CRI TI CAL s LCDBKLT_I SNS: YES
R58123 R%40928 74 | SNS LCDBKLT P aline REF| 1 R5491" e 1 5495
201
PP3V3 S3 IANA 2 aMT Y (500VY) 20K PLACE NEAR-US000. 6 11
N s6 41 _PPVI N SOSW LCDBKLT FET G\D 1/20W < PLACENENT_NOTES o
VE-LF s6 a1 _PPVIN W L COBKLT_FET — o e e — 0201
202 =
B woneo s Place close to SMo GND_SMC_AVSS a7 38 41 42 43
VOLTAGE=8. 6V (For R and ©)
VAKE BASE-TRUE
" . DC-IN (AMON) Current Sense £L
CHARGER BMON Hi gh Side Current Sense ( =
PLAGE_NEAR-LS000, Ad: 1M PLAGE_NEAR-LS000, B3: 11 Repl aci ng caps with 100K PD on | SENSE SMC i nputs
R5422 R5431
300K 45.3K PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON A
1 2 g < A : . o N_| SENSE I = = 3
s > GHER BV AN SVC BVON | SENSE. oo o7 3 so [T CHGR AMON AN\ SMC_DCl SENSI oo o7 3 SYNC II\:AISLTEER—JAI VLB SYNC _DATE: 02/ 28/ 201
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5455 CPU_HS_I SNS: NO . .
: o . R 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
st mrea Ly - Sene R s R7120. zomehm 117S0008 1 RES, MF, 1/ 20W 100K CHM 5, 0201, SND C5475 Al RPORT_I SNS: NO | | CH_NUM>
Mix VQu 8,3V at 9. 167A 156259 Gain: 20x Appl e nc. —
EDP Qurrent: 310A QD SVC 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 ®
|
Sealer 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:
0P urrent: 3.5A
THE | NFORNMATI CONTAI NED HEREI N | THE
1170008 1 RES, MF, 1/ 20W 100K CHM 5, 0201, SMD C5433 OTHER_HS_| SNS: NO _l?ﬁg:slcggég&quEgngTprpkawcﬂ fG
PART N ER qQry DESCRI PTI ON REFERENCE DE: CRI Tl CAL BOM OPTI ON
UM S S 11750008 1 RES, M, 1/ 20W 100K CHW 5, 0201, SVD C5425 cAMLI SNS: NO |1 TO MANTAIN TH S DOCUVENT | N COV DENCE 54 OF 121
10750241 1 4 | TI CAl
0750248 FES SENSE, 0. 0030 M W - TERM 19 0012 TET R5480 x 11750008 1 RES, WF. 1/ 20W 100K G 5, 0201, SVD cs445 svaso_ sns o 11 NOT TO REVEAL CR PUBLISH I T IN WHCLE CR PART
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VPOR: PBUS Vol t age Sense Enable & Filter
@500 ICSO : CPU VCore Load Side Current Sense
NTUD3169CZ
SOT- 963
N-CHANNEL | s pRuSVSENS EN L
: EEER RS S R S
H R5502 S
8 SMC_SENSOR PWR EN 2 2 196 CPUVR_I SNS: YES
M—="=—== 11200
\Qﬁ's s Max VQut: 3.3V at 19.77V I nput 1 C5540
201, 3 0. 1UF
1 CPUVR_I SNS: YES CPUVR 1 SNS: YES oot
D J_ s PBUS SO VSENSE PLACE_NEAR=R7310. 3: MM = 2 Cetwh xor
- CPUVR | SNS R5544 cEny .
= R_| 1_P_R M
R5503* 74 52 [Ty CPUR I SNS1 P 1,‘(/‘\‘%2 e - —— L AsK, L Gai n: 274. 72x
e 27. 4K 1% 1% .
5 i 1% 1/16W 1/16W Sense R is R7310, R7320
PeUs G 5 S o o _ !
N A R 4 201, | RTHEVENIN = 4973 Ghms Sense R is 0.75nChm each, conbined 0.375n0hm
P- CHANNEL SMC PBUS VSENSE CPUVR_I SNS: YES
) ooy @7 3 PLACE. NEAR-R7320. 3: 5MM CPUVR 1 SNS: YES EDP: 32A TDP :28. 05A
PLACE NEAR- 11 :
RS501 el (N (R (PR R5541 aion
0K R§5409ﬁ 1 C5504 24 52 CPUVR | SNS2_P. A 2
. 1 : YE!
v 4K e L g o = e Uss40 A B Y
Y s
2 o 2 82 WLF 74 CPUVR | SUM R P iy o8 R5548
PEUSVSENS EN L DIV ‘ o %\4 CPUVR I SUM | QUT LA 03K, SMC CPU I SENSE
GND_SMC AVSS 37 38 41 42 43 CPUVR_I SNS: YES oD =7 =
CPUVR_I SNS: YES V. 1% CPUVR_I SNS: YES
PLACE_NEAR=R7310. 3: 5MV 3 1/ 20w
. . - MF NEAR=
VDOR DC-In Vol tage Sense Enable & Filter RS2 Foak i B liesar T
7 %2 O CPUVR | SNS1_N A 2 7a a3 CPUVR | SNSI. N R 1A 2 74 CPUVR | SUM R N 0 22UF
1% 1% [ 20%
e e = 2 fer
@510 0z 0 0201
NTUD3169CZ CPUVR_I SNS: YES G\D SMC_AVSS 37 38 41 42 43
N TR EL CPUVR_I SNS: YES
CHAN s DCINVSENS EN L PLACE_NEARER7320. 3: 5MM R515M47
Enabl es DC-In VSense 3545;1}(3 LAAN, 2
divider when SUS present R5512" 7 52 (TR CPUVR | SNS2 N A 2 196
[ 100K o CPUVR I SNS: YES yiow
PM SLP_SUS L 2 G . 1/ 16W 1 402
3 IO s 2w V- UF R5546 NO_XNET_CONNECT! CN=TRUE
\%. I3 Max VQut: 3.3V at 19. 77V | nput 402 iMm
C : =, e
J_ s DOIN S5 VSENSE o'
'
R5513 L
el 27, 4K =
s 2w
\Qﬁ. W [ PLACE NEAR-US000. B3: 11k
Y 201, RTHEVENI N = 4573 Chns
% PEDOIN GaH I saL P- CHANNEL 57 30 IMOC : CPU DDR Current Sense
84 . PLACE_NEAR=US040. F1: 11MM
R5511 . P urrent ¢ 3,00
100K R5514 MAX Vdi ff 12.60 v
1 5. 49K
2w ) N 200x
201, e o2 58 43 a2 a1 _PP3V3 SASW SNS
PDCI NVSENS EN L DIV k]
DCl NVSENS 42 10 8 PPVMEM O SO_CPU —
37 38 41 42 43 M LI NE W BTH=0. 6 M — PLACE_NEAR=RS570: 51m CPUDDR_I SNS: YES
W ANEGKW OTH 0. . M
TAGES1 CPUDDR_| SNS: YES o 1 5570
ws;j;g:,ro © U v — PLACE_NEAR=US000. H1: 11mm
CPU Vcore Vol tage Sense / Filter e PR CPUDDR_I SNS: YES
) Us570 RE575
2| a I NA210
XVB520 R5520 oo1z-simt *| * 7, | SNS CPUDDR N i scro . I SNS CPUDRR | QUT LANA 2 SMC_CPUDDR | SENSE oo o7 e
10 §°_PPVCC SO _CPU 1 % 2 CPUVSENSE | N 1 /\'/v\/z SMC _CPU VSENSE 37 39 T e CPUDDR_I SNS: YES
8 oD 20w -
PLACE_NEAR=R7310. 2: 5 MM U PLACE_NEAR=US000. B7: 1101 REEYE < 72l SNS CPUDDR P i REF|: R5571° " 1 cs575
e 1 C5520 i (z00v1) 20K PLACE_NEAR=UB000,Hi: 11
=0 22F omT GND e
PLACE_NEAREUS000. B7: 11WM 0201 L_GND SMC AVSS 37 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
IRSC :3.3 S5 REG Current Sense
XW5530 R5530
64 M
se,51 8 _pp1vos so i+ §% 2  PIVOSVSENSE IN L 453K, SMC P1VO5S0 VSENSE o P urrent : 3,008
48 8 WKV 30,00
62 59 58 :Ulz"gw PLACE_NEAR=U5000. G1: 11MM
PLACE_NEAR-R7640. 2:5 MM 20 1 5530 N 100x
201 _— 62 58 43 42 41 _PP3V3 SASW SNS
PLACE_NEAR=RS590: Smm P3V3S5_| SNS: YES
PLACENEARELS000. G131 P3V3S5_I SNS: YES 1 5590
AV a7 38 41 42 43 3420 28 18 17 16 15 13 11 ¢ _PP3V3 S5 - - ; ° 1
BB BnHLy o= v S PLAGE_NEAR-US000. A6: 11mm
2 mwer P3V3S5_I SNS: YES
I C1C. 1.05V SO CURRENT SENSE / FILTER MT IUE&%E{ R5595
R5590 374 I SNS P3Vv3s5 N shin scro | oUT |8 | SNS P3V3g5 | OUT AN SMC P3V3S5 | SENSE oo o7 e
P urremt ¢ 1A
0. 0013“ ORI TI CAL 1% P3V3S5_1 SNS: YES
WX VAT s es 20w
I SNS _P3V3s5 P 1 1
N s00x o2 58 43 42 41 _PP3V3 SASW SNS . Smc:v?.g Iz LN oy R552%& - CS595 e Near-uso0o. As: 1
o=
PLACE_NEAR-R7640: Srm P1VO5_I SNS: YES R
- PP3V3 S5 REG R D
P1VO5_I SNS: YES o 1 C5560 o ] vy
0 1UF PLACE_NEAR=US000. H2: 11MM 201,
v+ 9% P1VO5_| SNS: YES sa 42 _ PP3V3_S5 REG R — D AV 37 38 41 42 43
PLAGE NEAR-R7640. 4: SWMI Us560 2 GeRmxoR R5561 M NRESCW DD 20Md PLACENENT_NOTES
| NA211 T osK Vet v
74 55 [Ty SNS 1V05 SO N slin scro . OUT L8 P1V05S0 | QUT L 423K, SMC P1VO5S0 | SENSE oo 7 @ P BASETRE = Place cl ose to SMC
CRI Tl CAL ﬂlz"gw P1VO5_I SNS: YES (For R and C)
74 55 I SNS 1V05 S0 P Al N REF| L R5562* 3 + C5561
™ 201 ey
PLACE_NEAR=R7640. 3: 5MV| (500V/ V) 20K — 0% PLACE_NEAR=US000. H2: 11MV SYNC _VASTER=J41 _M.B SYNC DATE=03/ 28/ 2013
G\D 1200 2 &2V Ipxg uminz =
o a0, 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
us PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON o
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5541 CPUVR_I SNS: NO NOTI CE OF PROPRI ETARY PROPERTY:
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5561 P1V05_I SNS: NO THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY P 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 83 PP3V3_S4SW SNS ’W\,Z PP3V3 gNS CPUVR ADIYST | SNS R5660 RSEGG
74 65 64 62 61 0
e 5620 R, RS R AANA ’ Lo e e R AN\ A G e oo 7
ME-LF 1. OUE VOLTAGES3. 3V 2 y
oz 6% wiow wbw N
2 Sen 0201 PLACE_NEAR=US5660. 3: 5MM R5662* 0201 667
0201-1 '
C5660 1K & o, 0
R5821: ADDR - 0x56/0x57 (r/ | SNS HS COMPUTI NG P L 2
e = o1 ot SH oo AN
W
- BYPASS=UB620, 1: 5: WM 2 Sen 201, R5668 v zow
T - PU: SMBus mode T SUT, D
' NV oD 24 7
w200 VDD 5%
N U5620 = 120w
2 PACL921- 1- Al A PLACE_NEAR=US000. A7: 5MVI 0201
R5625 PLACE_NEAR=R7150: 5MV ol N NO STUEF
OFN 0 v R5661 669
° {ADDR_SEL/ GAI N_SEL out] 4 SMC CPUVR ADJUST | SENSE R LANAZSME COUVR ADIUST | SENSE oo 57 % 27K & . 0
N % 1 C5625 Us660 1oi% S i I ss s capuniNG N LAAN 2
74 42 [TR)—PORISNSL P R 2 |SENSE+ READ*/ | NT|_& MC CPU_ DBGPVR RD L am v 20w 0. 2208 CKPLUS_WAI VE=Ndi f Pr _badTer m I NA211 RSEBGS W e
74 a2 CPUVR I SNSL_N R 3 |SENSE- SM_CLK/ | NT_SEL| 1° SVBUS SMC 1 S0 saL 14 37 37 0201 20% 74 45 a1 | SNS HS COMPUTI NG P slin scro 5 I SNS HS GAIN guUT 1 2 ISNS HS GAIN QUT R 1, W
[mang L — CED 18 3 & o0 15 , 6 [mang ot A% O STURF 0201
SM_DATA/ OUT_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%
PLACE_NEAR=US5540. 1: 5MV 7 1/ 20w 1 C5665
COVM _SEL NO STUFF 74 43 41 (TR L SNS HS COVPUTI NG N 4l N+ REF|_L R5663*
(500V/ V) 0201 0. 22UF
PLACE_NEAR=US000. A7: 5MV 20K 20%°
5% 2 -
G\ EPAD G\D SMC AVSS o7 38 a1 42 42 =0 vy o
o] 4 201,
= GAI N: 500X ——
| LDC : LCD Panel Current Sense / Filter
L In battery discharge scenario negative voltage will be Wth 100mA battery current, WII| 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 s _PP3V3 SOSW LCD —
M N_LI NE_W DTH=0. 3 MM —_ PANEL_| SNS: YES
M NCNEGCW DTH-0. 2 1 PLACE NEAR-RS470. S
VOLTAGE=3. 3V PANEL_I| SNS: YES of
WAKE. BaseTRUE
w0 a3 PP3V3 SOSW LCD - Vr PLAGE_NEAR-US000. CL: 11mm
PANEL _I : YE!
|L1567100 R5675 SNSYES C
00 1L 21 SNs PANEL N slin scro OUT |8 | SNS_PANELy | QUT 1W</2 SMC_PANEL | SENSE o o7
0. 1325?/“ CRI TI CAL 19 PANEL_| SNS: YES
T s | SNS PANEL P 4N REF| 1 1 hE 1 Cs675
0612- SHOMT (200V/ V) RSGZOJ‘; 201 J E VR I MON Current Sense Filter
4" ap w236 S Gai i 200x T e i s o
60 43 _PP3V3 SOSWLCD R o 201 5| scare 0.25A 1 V o201 R5641
PP3V3 SOSWLCD R — G\D_SMC_AVSS
T R o = E0P urrent: 0.750 A e o o e o7 %8 41 42 43 o D CPUVR | MON uvg/\/z . SMC_CPU | MON | SENSE o =
VLT 3v. Max Vdi ff 15 mv - 5% NO STUFF
MAKE_BASE=TRUE . . 1/ 20w PLACE_NEAR=US000. B8: 5MM
= Pl ace close to SMC Oggl ' 5641
(For Rand O 2ae
. . . G\D_SMC_AVSS —
Di screte H gh side Current threshold
2 NO STUFF Vref = 0.406mv Vth = 0.442 = 1A fromBattery
Y 4o C5611
6 38 0. 22UF Vtl = 0.290nv = 0.687A frombattery
i PP3V3 SO ’ 1]z . .
§§§ BYPASS=US601: 3MM 1 BMON : Discrete BMON Current Sense / Filter Hysteresis TBD based on RC val ue changes
s & * C5613 v 601
0% oeo1 C5601
2 CERM XSR 74 65 64 62 61 0. 22UF
o201 R5619 BRBRBYERE LS LTV 0 ’ : H 2
= HS COVP_FB i > BYPASS=US601: 3MM
) /\/1\'{\, 1 C5603 & SMC_BMON_COMP_ALERT L
R5614 yow 0. 1UF S oo
294K Rl%GZ:LKG uUs611 ME-LF éu%/nv 0201 B
T ) 0z B
Fiow LAAN 24 N Mopesarr G501 % R5609 U5602
oo 19 : HS_COVP_OoUT 200K DVN32D2LFB4
2 ://F?E\é\/ - BMON COVP FB 1 2 DFN1006H4- 3
HS COVP VREF i . SMC HS COVP ALERT L 5 'R5604 1/ ow SMVERZ
- oD 100K R5606 Us601 WLF
Us612 \ \Dps Piew _1/1\9‘\/2\52 oy 5 MCP6541T 402 A
'R5615 DVN32D2LFB4 M LF o SC70-5
1112. 9K ‘%‘\}‘A‘Ag‘\’fég'g 2 %lf? 1 BMON _COMP_OUT
et BMVON_COVP_VREE o2 4 =
, 402 f
1|G SI3
1
L Gai n: 50x o605
NOSTUFF Scale: 2A/ V 0% =
: X Vi : 3.3V . 6A et BVON | QUT R
R5617 1 Ma Qut: 3.3V at 6.6 i p S
+ C5600
E= 3 0. 1UF
3%
2
HS 1QUT D 'R5600 ey
NOSTUFF 0
D5617 o -
0201 g ‘ , 0201
RB521ES- 30 BYPASS=U5600: 3MWM
K C5606 *
0. 1UF
10%
6.3V
CERM X5R 2
0201
1 SNS HS COVPUTI NG | QUT = I - = E A
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
P Y § Debug Sensors 1
KPLUS v VEral £ Pr_badT u5600 PLACE_NEAR=U5000. A3: 5MM T
S WAl VE=NGi f Pr_badTer m I'NA213
5o mCHRCSORP  slin scro - auT |8 BVON | QUT 35?:9&? Appl e | nc. CH_NUM>
CRI TI CAL Iy 2 Bl DI SCRETE_| SENSE 37 39 ®
CHGR CSO R N 4l e REF| 1 1 1% = .
73 50 R5601 PLACE_NEAR=U5000. A3: 5MM "
Repl acl ng caps w th 100K PD on | SENSE SMC i nput S G\D 1200 j— PROPRI ETARY PROPERTY OF APPLE | NC.
o M THE POSESSOR AGREES TO THE FOLLOW NG
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON o2 I' TO MANTAIN THI S DOCUVENT | N CONFI DENCE 56 OF 121
¢ P 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 GND SMC AVSS 4} 111 NOT TO REVEAL CR PUBLISH IT IN WHOLE OR PART
= ig IV ALL RI GHTS RESERVED
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3

Place Q5810 next to DDR/5V/3.
Lo - - - - - o oo

-
. Pl acenent note:

'
. Pl acenent

Place Q5830 between near rear vent on bottom side

Q6820

BCB46BLP

DFNLOOGH- 3
2

Q6840
BCB46BLP
DFNLOOGH- 3

Q6850
BCB46BLP
DFNLOOGH- 3

74 a4

74 a4

note:

CPU Proximty, |

nl et , DDR

VOLTAGE=3. 3V

and BMON

THR Sensor

2

M N_NEGC W DTHO. 25
Rsagoo M LI NEW DTE0, 28 mm
36 30 26 18 17 15 13 32 33 8- PP3V3 SO IAAA 2 PP3V3 SO CPUTHVENS R
338838 42 33 2342 6 36 5o
5% 1 Cc5800
120w
s 0. 1UF
- 100
B
2 cerMOGR
0201 NOSTUFF
1 1
74 INLET THVENS D1 P R5802 R5806
R = | crRITICAL 100K 100K
- = = = = e = e e e = e e = = = q PLACE_NEAR=Q6830: 3MV 1 5% 5%
. NO XNET. CONNECTI ON-TRUE C5801 VoD 1720w 1720w
A 5830 R Pt I
' @830 pL— us800 5 201 201
3v 1l TOP d — 10v
Vsupply on TP side BCB46BLP % PLACE_NEAR-US800. 3: 5rm on o 2 EMC1704- 2
DFNLO0GHA- 3 2 NPO- COG CERM 0201
02 2 | pP1 THERM: |42 CPUBMONSNS ALERT L ooy
74 I|NLET THVENS DI N
— L:lbnm ALERT* 520 CPUTHVBNS ALERT L oD
74 CPUTHVENS D2 P
PLACE_NEAR=GEB10: 3VM ) NO_XNET_CONNECTI ON-TRUE L0 “/pP2/DNB SMVDATAl 1 SMBUS SMC 1 SO SDA CBD) 14 32 37 40 43 64 69 73
) 1 C5811 C5860 * 6860 csgop 1| T LEm
- - - - - 5 12 N
[ 5810 N —4 ‘&ZPF 47,;;5“ P N DRNLOOBHA 3 2200PF — DN2/ DP3 SMCL! SMBUS SMC 1 SO _SCL LB 14 32 37 40 43 64 69 73
—_ - o ——
' 257 285V 1o 16 5
BOB46BLE 2 &Y. oo cerm NPO- C0G G 2 BCB46BLP o SENSE+ ADDR_SEL CPUTHVENS ADDR SEL
.- - - - - PLAGE_NEAR-U5800. 5: S " .
) 0201 0201 0201 T BUTERERE B SENSE- 7 R5805
PLACE_NEAR=QS860: 3MM 3 Iy NC 0
° 7a 43 ISNS HS GAIN P 13 | DUR_SEL 5%
1720w
14
Detect DDR/5V/ 3.3V Proximity Tenperature TH_SEL M
74 43 (OO} ISNS HS GAIN N e s e e e e , 0201
CPUTHVENS DUR_SEL GND  THRM PAD . Pl acenment note:
NOSTUFF =
R5803% Place US800 under CPU '
CPUTHVBNS TH SEL @ ot . =
10K NOSTUFF
1 i .
s R5804 Wite Address: 0x98
W 10K Read Address: 0x99
01, s
20w
W
01,
TBT, ML.B Bottom Proxi mty Sensors
R5840
0
4 TBTTHVENS D2 R P 1 2 TBT M.BBOT THVENS P 44 74
NN TBT, M.BBOT and TBD Tenp Sensor
550
PLACE_NEAR=Q6820: 3MV “fﬁ“w
' 1 5820 ozox R5810
—— a7pF P
T, & 35 30 26 18 17 18 33 37 53 §._PP3V3 SO LA/ A PEAVS SO TBIME | 51 R
2 3388384223 2331 36 36 5 W NI NE W D70, 5 mm
NP QOG- CERM R5841 5% M N_NEGK_W DTH=0. 20 mm
0201 0 120w VOLTAGE=3. 3V * Cs810
74 TBTITHVEBNS D2 R N 1 /\/\/\/ 2 TBT M.BBOT THVBNS N 44 74 W
200 0.1UF 1
1 100 R5811
20w 2 Ceeon 22K
v 0201 5%
0201 us810 1/ 20W
TBDTHVBNS_D2_P M
R e EMC1414- 1- Al ZL = 205,
- = = = = = e = e = e = = = = = = = - MBCP
TBT_M.BEOT _THVBNS N r
e , Placenent note: ! I— DP1 THERM / Al 7 TBT INET THVL
'
PLACE_NEAR=GEB40: 3VM Place Q5820 close to TBT on TCP side 3| pg RTCAL o] s - . )
1 C5840 e o oD
1
| DP2/ DN3 SMVDATAl_° SVBUS SMC 3 SpA LB % 37 40 04 73
TBDTHVENS D2 N
74 41 (B 5 | DN2/ DP3 SMCLK |_1° SMBUS SMC 3 SCL LB 36 37 40 64 73
TET M.BEOT THVENS P 44 74 e e e e e e e ol oLl G\ND
g
, Placement note: 6
Place Q5840 on M.B bottom side opposite U810 !
L T T T T
74 4a, TBT M.BBOT THVENS P
TBDTHVENS D2 P 44 74 @
NO_XNET_CONNECTI ON=TRUE -
]PLACEiNEAREQBESDJNM L R R R C5812 1
. 5850 , Placenent note: ACE seAEB10. 4 5 22000F
Teo ! - 100 ISYNC MASTER=J41 _M.B SYNC_DATE=02/ 06/ 2013
N e PLACE 5810, 5 Smm xir-ceRm 2 T
NPO- 00G- CERM = NEAR o201
o201 Thermal Sensors
TBDTHVENS 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 a4

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 BT ieyryp 26 a0 a8 a8
0 39740741 42 4344 56 59 61 62
N 2
50 NOSTUFF
120w 1 C6010
5o —— 0. 1UF

0201

PP3V3 SO _FAN

BYPASS=U6010: 3nm

37 @_SNC FAN O TACH

R6061 .
100K
5%

1/ 20w
201

M N-REGKCW DTHEO. 3 M : PPSV_S0 10 17 a2 51 52 56 50 59 61 62
VOLTAGE=3. 3V NC. 64
3 5|
NC
51850793
CRI TI CAL
1 60
R6060 FF14A- 4G RL1DL- B- 3H
47K E-RT- M
1120w Nox——(
R6065 o
7K i 6] sv e
. > o FAN RT TACH 2l 5| TAcH
5% 3
1/20W A O | MOTOR CONTROL
201 O | ano

7 I SMC FAN 0 CTL

i

SYNC DATE:O%/ 06/ 2014 7\

SYNC MASTER=J41 M.B
Img e
Fan

d} Appl e I nc.
®
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SPI ROM

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

SPI Frequency: 50MHz 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  CRITICAL raor O300 1
_ ?g’vlup eS e i
14 13
: Som ERm U6100 > \\
) VR5Q64FVZPI G 59 50 49 40 30 97 39 33 39 a7 —PP3V42 G3H
VCC 64MBI T . 2o ok
U6101 69 46 _SPI_M.B CLK 6 |CLK WSON Dj (| Q0)|-5SPL_M.B ICD MosI 46 69 64 26 _SPI_ALT | Q0 MOSI P 4 00 3 - SPI_ALT CLK 26 64
oa Hsess? SPIL_M_BROM CS L OM T_TABLE v ——— ;TO O e—SPLAL S L Pl
o=
Pl MB CS L 3 PLACE_NEAR=UB100. 1: 12V - cias _SPI_ALT | QR WP L gy o ot Sy SPI ROM USE_ M B LB 5 46 o4
69 46 B CRITI CAL | igCs* o — o N —
CE*:{_‘ DO(| Ol)|-2 _SPl_MB 10Ol MSO 46 69 64 a6 _SPI_ALT 108 HOD L o 00 e SMC TNVS (SW O CBD o7 38 o4
64 46 15 Pl E B s|C 69 46 Pl_MB |2 W L 3w (1 ) 1@ SMC RESET L - 2 T ﬁSNCTCK (SWOLK)
6lp 69 a6 _SPI_MB 108 HOD L Zq|HOLD* (1 CB) 1 64 50 38 37 (OOT}—== = O O - oD 27 26 o4
G\D
= G\ND THRM_PAD 16 N s
< o N4
NOTE: If HOLD* is asserted
ROM wi || ignore SPI cycles
in normal and Dual -10 nodes.
Quad SPI and QPI instructions require the non-volatile Quad Enable bit (QE)
in Status Register-2 to be set. Wen QE=1, the /WP pin becones |2 and /HOLD pin becones |C3.
SPI Bus Series Term nation
SPI_ALT 1G8 HOD L 46 64
PLACE_NEAR=16100. 10: 5mm SPl ALT 1 C2 WP L
46 64
A AT e
PLACE_NEAR=J6100. 2 5mm
| SPI_ALT 1 Q0 MOSI
PLAGE NEARET6T00. 1575 S AT OK ©e  SAM Card ROM Sl ave
PLACE_NEAR=J6100. 12: 5Snm SPI ALT CS L .
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
R6110 R6120
15 43
SPI_CSO R L 1 2 SPI_CSO L 1 2 SPI_MB CS L
& 14 [T SR T o[ \ i o PLACE_NEAR=R6125. 2 5mm oD =
1/ 2(;W 1/ 2(;W
R6111 201 R6121 201
15 43
SPI_CLK R 1 2 69 SPI_CLK 1 2 SPI_MB CLK
69 14 m oA 0500, A3 S v 596 PLACE_NEAR=R6126. 2: 5Snm m o
1/ 20w 1/ 20w
CPU Mast er i R61112 R641322 o M_.B ROM S| ave
o0 1@y SPI_MOSI_R LARA 2 eo SPI_MOSI 1 2 SPI_MB | Q0 MSI 6 69
PLACE_NEAR=U0500. AAZ: 5mm o oy, PLAGE NEAR-RG127. 2 5mm B—-
1/ 20w 1/ 20w
R6113 oA R6123 20
1 24,
69 14 LB SPI_M SO 1 S 2 s9 SPI_M SO R 1 92 SPI_MB 101 M SO 46 69
PLACE_NEAR=U0500. AAZ: 5mm Y YV PLACE_NEAR=UB100. 2: 5mm S—
1/ 20w 1/ 20w
M
201 R6118 201 R6130
15 43
SPI_1 0<2> 1 2 69 SPl_ |2 R 1 2 SPI_ MBI W L
1D PLACE NERR 0500, Ver B A o/ PHACE A RRSE. 2 5 @
1/ 20w 1/ 20w
R6119 n R6131 20
15 43
SPI_1 O<3> 1 2 SPI_I B R 1 SPI_MB 1G3 HAD L
o 1G> oYWV = M e e @
1/ 20w 1/ 20w
M
201 201
R6114
24.9
SPI_SMC M SO 1 2
- N\ st =i
1/ 2(;W
26 R61]‘%15
SPI_SMC MOSI 1 2
* ' D M\ e e s
1/ 20w
SMC12 Mast er 5 R611516
SPI_SMC CLK 1 2
* 7 D N\ e e s i
1/ 20w
261 RGlilél7
o0 37 (rR)—SPL SMCCS L 1 SYNC_MASTER=YHARTANTO J44
3,V PLACE NEAR=US100. T mm e
1/ 20w
e SPI Debug Connect or

BOM_COST_GROUP=CPU SUPPORT

SYNC _DATE=01/09/2013
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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

GAI N 6DB
R ght Speaker Connect or
s m—— R6414 ;:;.A":;ywm, 5 m
32 PPSV_S4RS3 1 N 2 PPSV_S3 U6210
10w 51850519
v Le 1 C6407 NOSTUFF CRI Tl CAL CRI Tl CAL
— ? Re413’ .|} ce401 16404
OM T_TABLE 2 ¥ frm  PVDD 100K T T 47UF 78171- 0002
o 20% )
Fe o U6410 v 2 BV tanr S
41 " .
e iy
o D PKRAVP_ | NR P e 74 MAX98300 R P SN our4_ & e 74 64 SPKRAMP ROUT P Y
I oRITICAL
OM T_TABLE 74 MAX98300 R N BN ouT-|L & 74 64 SPKRAMP ROUT N 2 o
ORI T CAL 10% FrTr———
641l JECY o o
0. 1UF ozo1 ZSHDN* GAI NS __R AvPgg N P! 4 O
o D PKRAVP_ | NR N H ol
i 'R6412
e PGND e
61 [TR)—SPKRAM SHON L . 20w
. 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.
®
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13" SPECI FI C

Battery Connect or

PPVBAT_G3H_CONN 50 64
CRI Tl CAL C6951 * 1 C6950
J6950 v p——
WIB- PWR- VB2 R 2 2%
MR- M 202 a0
f
ok
ot =
ot - SMBUS SMC 5 G3 SCL o7 w0 %0 64 7
o DA 37 40 50 64 73
o 6 - sa SYS DETECT L
;
o7 R69501| - J T
o ok NO STUFF
[ 50 D6950
”z%“ RCLANP2402B
518S0540 2 o sc 75

SYNC_DATE=MASTE
—

oo wnsterinster
Battery Connector

d} Appl e I nc.
®
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M.B to LI O Power Cabl e Connect or

CRI Tl CAL

61 62 5o PPDCI N_G3H
1
O
o1
3 PP5V_S4RS3 888 47
O " 54 58 58
O
5
g s NO S
NO STUFF R TR
1 7006 CRI TI CAL + C7008 NO STUFF
518S0508 0. 1UF C7007 | —= 1Y% (C7005 *
10% 1UF , 3V 0. 1UF
2 10% X5 10%
X5R: CERM 3V, 603 sV,
0201 oR xR
603 603-1
I nput inpedance of 68K neets
'R7012 sparkitecture requirements
68K for detection of B121 (16.5V)
1%0w
CRI Tl CAL Ve
, 201
Q7010
Sl 5419DU L
PONERPAK -
‘R7010
100K
5%
1720w
M
, 201
DON s catE 20
64 62 50 42 _PPDCIN G3H | SOL CRITI CAL
x D7012
6.8V Zener SDZT15R6. 8
: 0201
" n
CRITI CAL 3. 425V "G3Hot " Supply
R7006 D7005
ot 62 56 50 42 a1 27 _PPBUS G3H N 4.7 2 PPBUS GBH R BAT%((J)S;Q?I LM Supply needs to guarantee 3.31V delivered to SMC VRef generator
M N_LINE_W DTH=0. 4 rrm|
5% M N_NECK_W DTH=0. 2 nm
A:F/—ELV; VOLTAGE=8. 6V
R7005 805 3 ___PPVIN G3H P3V42G3H
M N_LINE_W DTFE0. 4 mm
CLINE \V42G3H BOOST
ARO\ 2 PPIBVE DOINISAL R 2 MNREGCWDTH=0. 2 mm MAZES1] LOCK
M N LT NE_W DTH=0. 4 MV M N_LINE W DTH=0. 5 mm
1?;&\,\/ wﬂfgfﬂv gr\!;l—:u 2 M © o M N_NECK_W DTH=0. 2 nm
ok ) —sa C7094 *
U7090 0.220F ——  CRITICAL
o 2 L7095
LT3470AED o 10UK+ 20% 0. 85A-0. 460HM PPSVAZ GBH y; 0 2 30 37 20 40 40 50
P3V42G3H_SHDN L SHDN* 4 P3V42G3H_SW. L YY1 Le .
M N_LINE_W DTF0. 5 mm Vout = 3.425V
*R7080 R T caL B AS) 2 M N_NECK_W DTH=0. 2 mm 2520
SW TOH_NODE=TRUE
9, NCx—{NC s B bToTRUE 300mA Max Qut put
B . . .
tprow F <Ra>] (Switcher linmit)
20201 an B R7 :
CRI Tl CAL CRI Tl CAL . o > 1 cro95 ggi
C7091 1 1 C7090 | &ae2 I i
e — ——1F — 5. 6UF YEY T oRITI CAL
20% 201
25V, , 25V 5 2N 2 C7099 1 CRI Tl CAL
xR X8R 3
02 02 CRSE B2 NO STUFF NO STUFF P3V42G3H FB 10F 1 C7098
‘R7081 C7080 * M N-REGKW BTHEO. 5 <Rb>| o oY 2 10UF
49. 9K 1000RE —— R7096" o021 2 1Y e
/50w o 2 200K 0402-1
%S 0402 1%
, 201 20w
201,
Vout = 1.25V * (1 + Ra/ Rb) L
SYNC VASTER=143 M8 SYNC DATE=09/ 13/ 201
—— —
DC-In & G3H Supply
<SCH_NUM>| D
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8 7 6 5 4 3 2 1

Reverse-Current Protection Need to stuff R7192 if either PP5V5_DCI N YES or PP5V5_VDDP are used!

PP5V5_DCI N: YES
5.5v "G3Hot" Supply —
NO STUFF

R7102  Mseocwoneo 2 m For Erp Lot6 spec frse
Moyt . )
50 __ProsmoanDR 1,\/</\/z g g 0 . AN xR baiNso
Inrush Linmter M8 ™ e T
R . NO STUFH PP5V5_VDDP
C7190 * - - cr194 R7191
NONONONC 4
‘R7185 a7 VIN BOOST 0.2 —— e 1/\/{/\/2 Prsvi GO Voo 50
FROM ADAPTER 470K o« N <|w 2 U7:36"" = [hgh-1ad e o
20w o603 LT3470A w02 10UH- 20% 0. B5A- 0, 460HM e
64 62 49 _PPDCIN G3H " o - L o PPDCI N G3H | NRUSH . SH o ) vt s Y Y Y L
X : rlereepiodiis = g Tpepr—— 2520 NG STUFF NG STUFF
C7185 Q7180 %) %) R7180° vaTaGE=18. 8V 7184 1 — Bl AS| - RITICAL RITICAL
0.1 | RF9395TRPBF ook 4. 7UF :_INC [ * cr198 * c7199
2o DI RECTFET- NC 20 . ]
wr 2 ﬂ;:; BV, I F 1 NO STUFF R7195 ol ol
oz [©] [©] yoR e C7195 681K Vout = 5.50V
> o ) 0003 G\D W J - 200Ma MAX QUTPUT
) ACATE DLV - - B B p— v (Swi tcher Timt)
CHGR SGATE DIV = 2
R7186 o * 1 PSVL FB
332K R7181
1 62K L
120w 5% = NO STUFF
ORITICAL o o R7196
64 62 49 42 _PPDCIN G3H I SOL : L o 200k
D7105 e o, (CHGR_AGATE) oo %
BAT30CWFI LM M N_NEGK_W DTHEO, 2 mm "
PPSVS_DCl N N0 (CHGR_SGATE) Vout = 1.25V * (1 + Ra / Rb) o,
1 R7105 MRseoCw o, 2
20
R7121
2 PPCHGR DI N D R 1 2
FErT— AAA i 10
Mopslopubiodul % Mopsliopsbiodul : z
: D'J e yiow e o , _cTioA
e AN W0 2 2 73 CHGR CSI R P 4 R7120
ACIN pin threshold is 3.2V, +/ - 50mV/ * Cr7120 e ML e Wm0, 2 0. 020
—L 5 0a7uF 01 MANEG W DTHR0, 2 T 0.5%
DI VI DER SETS ACIN THRESHOLD AT 13. 55V T 13 MR CSI R N WL
30mA max | oad ? xR e R7122 0612
o040z 10 3|1
PP5VL_CHGR VDD R7101 PPDCI N _G3H CHGR
T p——— 47 e T
Popsiopibiopil AAAE 0 PP5VL_CHOR VDDP wzow Ppopiopiogial BYPASS=Qr130: 1, Srm
ey Wk v w2 o v ey
= orslopsbiiodpil t C7135 * C7136 + C7137
e vy i i 0. 0010
59 49 46 40 38 37 36 35 30 17 _PP3VA2 G3H c7101 ! T T Bl
65 64 62 61 1UF 2 em 2 em 2 7R ceR
R7110 iov
130K NO STUFF :Z: 2
1% R7102"
o 100K 2 8|
, 201 o =
waow VDD VDDP
R701°° *ta 12 [VHST  criTicaL DOl N2 0GR DOIN vx -8
X rren =
64 46 3 37 [Ty SMC RESET L AANA CHGR RST L 134SMB_RST_N el 26 sente 31 AI
5% SMBUS SMC 5 G3 SCL 11 ISCL
S 93 3 O U7100 acatels CHGR AGATE 2 9
= 45 49 o7 (P SVBUS SVC 5 G3 SOA 10 |SDA TGN TO SYSTEM
ozo1 73 64 R « lvrro > CS| P| 28 73 CHGR CSI_P. CRI TI CAL f = 400 kHz
Float CELL for 1S * - s leeie 8 CcSINL2z 73| aumes N Q7130
CHGR — ORITICAL ORITICAL
© NTMFD4902NF
pl BOOT| 25 CHGR BOOT. L7130 F7140
CHER AGIN 3 |aACIN 0 B 1 e DFN 4. 7UH 17A
- UGATE] 24 CHGR UGATE - BAVP- 24V
. CHCR | COVP. S_|I COWP PHASE] 23 CHGR PHASE " B i — 10 2 : 2 PPBUS G3H 27 41 42 49 56 62 64
R7113 et e s 7 v — o ELOATARIA S
100 PrT——— Py LGATE| 21 CHGR LGATE [ i
% o e CHOR VNEG 8 [VNEG o . — e, o
wiow ‘R7115 = o p "efmeerm s |osop el 16 - G o—
201 8
2 255K 3 CHGR CSO N 17_|CSON 20wy Al 9 CHGR AVDN oo —
10
:/onw % ssviv Bl 1s CHGR_BVON oo —t PPVBAT GaH. REG
'R7111 , 201 * C7150 | @ A 14 SNC BC ACCK O 7 8 51 55 Ty ’
26. 4K 0. 47UF 35 2 6 Ao W .25 e BYPASS=L7130; Q7130; 1. S
) CHGR VCOWP R 10% T VaTace=s, 6v . . . .
o w L v “E T C7140 |, C7141 C7143 C7145
W e 62UF- 0. 023GHM 1000PF
, 201 " ks 20% 16V
cr 5 TANT- POLY 2 TANT- POLY TANT- POLY 2 ar1
CASE- B2S CASE- B2S CASE- B2S 0201
R7142* J_
1K =
+ C7102
— ORITICAL
? en XWr100 R7150 Q7155
CHGR | COMP_R 40z b 0.01
s &y (an) Lo si7isTop
o TO FROM BATTERY
LANA 2 PPVBAT_G3H _CHGR R n PPVBAT_G3H_CONN 48 64
3 4 ropsliogitiop ) 1 a [
(CHeR csa Py R7151 22 2 7343 R CSORP ]J_il
Pl T T VA e
o (R csa N s ones 3 m R7152 0 IAANALsmoRCsORN
s T r——— ] W oor -
(PPVBAT_GAH CHCR R) (PPVBAT_GAH CHCR R)
(CHeR_BGATE)
1 cr142 cri11 ¢ C7105 *
0. 01UF —— 0. 22UF —— * R7151 HAS 2. 20HM TO COVPENSATE UNBALANCED VOLTAGE
e e DUE TO DI FFERENT CURRENT ON _P AND _N. (FROM | NTERSI L)
or e or c7117 * t c7114 * c7113 t cr112
SO GHR AGD, 100F —— ——1F —|— o1 0. 01UF

ISYNC MASTER=J43_M.B SYNC DATE:O&/ 14/ 2012

PBus Supply & Battery Charger

@ Appl e I nc.
®
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R7201 R7202
10
62 61 59 58 56 52 45 32 17 16 PP5V_S0 1 e bRV EUVK 41 52 53 55 62 64
M NNECC W DTHEO. 2 M N NECC W DTHEO. 2 N
VoL TAGESsv VoL TAGEST3. 6 7202 e
0. 22UF
PLACE_NEAR=U7200. 16: 2mm E:ZFZO:L ;ggo PLACE_NEAR=U7200. 17: 2mm
2
R7235 . 1Y oas
CPUVR §TC R LK, i
1% =
120w =
A 201
( G\D)
R7236" s
95. 3K R7237 VOO VI N FOOM = 1: Forced CCM
1%
20w 100KCHM ‘R7223 |'R7222 |'R7221 |'R7220 U7200 FOOM = 0: DM
201, ozt 16. 9K 9. 31K 21K 6. 04K | SL95826HRZ- _R6200 FCOM = FLOATING PS4
2 bt bt bt bt CPUVR NTC 5 | T we
50 55 42 38 17 16 15,31 9 ¢ PPLIVO5_SO . o o o o ¢ NOSTUFF
220t 220t 220t 220t o7 a8 37 & (OOT}—CPU_PROCHOT L < VR_HoT* FooM_18_CPUVR_ECCM oo = ‘R7225
0
C7278 * R7279% R7280 J_ CPUVR_SLOPE 29 | SLOPE 59
0. 1Uk 54.9 130 = 120w
PLACE_NEAR-R7279. 32 2mm o100 19 % = CPUVR PROGL 28 | prOGL PWBL_ 23 NG , 001
R SGR 2 v2on o CPUR _PROG? 27 | PROG2 PWWR|_22_CPUVR_PVWR oo 52
201, , 201 CPUVR_PROG3 26 | proca PWML|_20_CPUVR_PVWI oD =
PLACE_REAR=U7200. 32: 2mm PLACE_NEAR=UT200. 30: 2mm 7 s [y—CPU_VR EN L1VR ON R7224
0
o7 s @y—CPU_VI DSQUT 20 | spA DRSEL| 25 CPUVR DRSEL L 2
67 5 (0T} CPU_VI DALERT_L 314 ALERT* 1/5;/5\/\/
67 8 @MK 32 | SCLK 2 _CPU VR READY oo © v o
CPWR_COVP s | cowp SRITHCAL =
2 [T CPUVR_| SUMP nde
NO_XNET_CONNECTI ON=TRUE C7215 CPY_RTN 13 | RTN m4<—1>< NC
o C7214 Rggsls B20PF CZ72P]|56 CPUVR EB “|FB NG 2Ly N
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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
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1.5V SO LDO
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1.5V SO Audi o Swi tch Loadi ng specs per J41/ 43 Power Budget Ri vi era_rev0. 99e
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> @1.8V 21.8 nChm Max d @2.5V 25.8 nthm Max
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R @2.5V 25.8 mChm Max 5V SO S\M t C h
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S5 Enabl es

S3 Enabl es

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

54 30 3 SMC PM @ EN R8140 “BRBUREEY oS S5 St andby Enabl es ‘RB111 ‘RB116 ‘RB112
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15K < - PUACE_NEARH8030. 2 6
1UF 201
9w B Tom RC dola CRI TI CAL R?ojéﬁs s st 18
2 —
, %1 R Yy a @150 o5 51 13 [T)—@—AUD PVR EN 1L AAN, 2 PLVSSOSWAUDI O EN oD = 5o ss F&g;ﬁgﬂg& — PIVO5S0 EN o 55 5
%
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. 10K 64 62 59 58 57 46 18 14 11 5 _PP3V3 SUS 2 ISENSE  Ug13(Q RESET* 13 64 120w
ireow TPS3808G33 VFRQ Low. Fix Frequency 201
201 SUS PGOOD CT a et &N MR 2
2 No ST THRM VFRQ Hi gh: Variabl e Frequency ¢CHER VERQ  forymy =0
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LCD Connect or
1 1
5873;63 5873;64 Internal DP Connector: 51850829
20w 20w ORI TI CAL
M M
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70 63 24

70 63 24 23

20
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22

23

LPDDR3 Commuand/ Addr ess

MAKE_BASE
7 _=MEM A A<5> IRUE MEM A CAA<O>
7 =MEM A_A<9> IRUE MEM A_CAA<1>
7 _=MNEM A A<6> IRUE MEM A CAA<2>
7 _=MEM A A<8> IRUE MEM A CAA<3>
7 _=MEM A A<7> IRUE MEM A CAA<4>
; _=MEM A BA<2> IRUE MEM A CAA<5>
7 _VEM A CAA<6> IRUE MEM A CAA<6>
; _=MEM A A<11> IRUE MEM A CAA<7>
. _=MEM A A<15> TRUE MEM A CAA<8>
7 _=MEM A A<14> IRUE MEM A CAA<9>
7 _=MEM A_A<13> IRE MEM A_CAB<0>
, _=MEM A CAS L TRUE MEM A CAB<1>
7 =MEM A VIE L IRE MEM A CAB<2>
7 =MEM A RAS L IRE MEM A_CAB<3>
; _=MEM A BA<0> IRUE MEM A CAB<4>
7 _=MEM A A<2> IRUE MEM A CAB<5>
7 _MEM A CAB<6> IRE MEM A CAB<6>
. _=MEM A A<10> TRUE MEM A CAB<7>
; _=MEM A A<1> IRUE MEM A CAB<8>
7 _=MEM A A<0> IRUE MEM A CAB<9>

; _MEM A ODT<0>

IRUE

MEM A _ODT<0>

7 _TP_LPI RSVD1

IRUE

TP_LPDDR3_RSVD1L

7 _TP_LPDDR3 RSVD2

IRUE

TP_LPDDR3 RSVD2

IRUE

CAB<5>

7 _MEM B CAB<6>

IRUE

CAB<6>

; _=MEM B A<5> IRUE MEM B CAA<O>
; _=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>
; _VEM B _CAA<6> IRUE MEM B CAA<6>
; _=MEM B A<11> IRUE MEM B CAA<7>
. _=MEM B A<15> TRUE MEM B CAA<8>
; _=MEM B A<14> IRUE MEM B CAA<9>
; _=MEM B A<13> IRUE MEM B CAB<0O>
7 =MEM B _CAS L IRE MEM B_CAB<1>
; =MEM B VIE L IRE MEM B CAB<2>
;7 _=MEM B RAS L IRE MEM B CAB<3>
; _=MEM B BA<0> IRUE MEM B CAB<4>

B B

B

B

B

B

. _=MEM B A<10> TRUE MEM B CAB<7>
; _=MEM B A<1> IRUE NEM CAB<8>
7 =MEM B_A<0> IRUE MEM B_CAB<9>

; _MEM B ODT<0>

IRUE

MEM B _ODT<0>

7 _TP_LPDDR3 RSVD3

IRUE

TP_LPDDR3 RSVD3

7 _TP_LPI 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 Sw 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 DO<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<O>
=MEM A DQ<9> TRUE MEM A DO<1>
=MEM A DQ<10> TRUE MEM A DO<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 DO<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> TRUE MEM A DQS N<3>
=MEM A DQS 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_DOQ<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_DOQ<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> .
=MEM B DQ<33> TRUE MEM B DQ<41> .
=MEM B_DQ<34> TRUE MEM B_DQ<42> 7
=MEM B DQ<35> TRUE MEM B DQ<43> B
=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 DQ<47> .
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> 7
=MEM B DQ<48> TRUE MEM B DQ<57> .
=MEM B DQ<49> TRUE MEM B DQ<56> .
=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

ISYNC MASTER=J41 M.B
TTILE

SYNC DATE:0£/ 30/ 2017

Signal Aliases

@ Appl e I nc.
®

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

102 OF 121

2




7

2

Functi onal

Test

Poi nt s

J3501: AirPort / BT Connector J6000: Fan Connector M sc Voltages & Control Signals
FUNG_TEST FUNC_TEST FUNG_TEST
= 5:'3::/3 El//mEANnT\J - (ed 0 TP a7 as 30 a1 o= E:zv RfOTACH 1617 3 45 51 52 oy IRLE zsaus S\@:IHT —
IRE 20 37 38 IRE a5 IRE
g IRE. PCIE AP R2D N 29 69 g IRE. FAN RT PWM a5 g IRUE PPBUS S5 HS COVPUTI NG | SNS
O—®E PCE AP R2D P 29 69 (Need to add 1 GND TP) O—m=e PPDCI N _G3H
OO—®E PCl E_CLK100M AP_N 12 29 69 o—m=e PP3V42_ G3H
O—®E PCI E_CLK100M AP P 12 29 69 J4800: | PD Fl ex Connector o—mE PPVRTC G3H
O—m®E PCIE AP D2R P 14 29 69 FUNC_TEST CoO—m®E PP3V3 S5
OO—=E PCIE AP D2R N 14 29 69 O—m®E SMC LID 36 37 38 61 65 O—m®E PP3V3 SUS
[ — IRUE PCl E WAKE L 13 29 31 [ IRUE TPAD SPI_M SO R 36 [ IRUE PP3V3 S3
—m== AP _RESET CONN L 20 Do—m= USB_TPAD P 14 36 68 == PP3V3 SO
o——=Ee AP CLKREQ Q L 29 o—m®E USB TPAD N 14 36 68 Co—mx=E PP3V3 SO0SW SSD
[ — IRUE USB BT CONN P 29 68 [ IRUE TPAD SPI_CLK R 36 [ IRUE PP1V5 SO
O—m®E USB BT CONN_N 29 68 CO—mx®Ee TPAD WAKE L 36 CoO—m®E PP1V05_S0
[— IRUE PP3V3 S4 2528 2729 33 36 38 [ IRUE TPAD SPI_MOSI_R 36 [ — IRUE PP15V_TBT
(Need to add 8 GND TPs) o—mE PP3V3 S4 | PD 36 oO—x®E PP3V3 TBTLC
[— IRUE TPAD SPI_CS R L 36 [— IRUE PP1VO5_TBT
J3700: SSD Connect or CoO—m®E TPAD SPI_I F EN CONN 36 o—m®E PPVCC SO _CPU
FUNC_TEST (Noed 5 TS [— IRUE TPAD SPI_I NT_S4 WAKE L _CONN 36 [ — IRUE PP1V0O5_TBTCI O
O—®E PP3V3 SOSW SSD FLT © 30 ) O—m®E PP5V_S4 | PD 36 O——=Ee PPBUS S5 HS OTHER | SNS
Do—me PCI E_ SSD R2D N<3..0> 20 67 == TPAD USB | F_EN CONN 36 Do-——m== PPDCI N_G3H | SOL
== PCl E_SSD R2D P<3..0> 20 67 o—=e SMBUS SMC 3 SDA 3637 40 44 73 o——=E ?nii\ﬁ oS:dd 37 GD TPs)
= ST PELLEE S me Sesonssa SRR
o——m= SSD RESET_CONN L 62 64 85 74, o= SMC LSOC RST L 2 38
o——me SSD CLKREQ CONN L 20 Do—me PP3V42 G3H G o e s
o—mEe SMC OOB1 R2D CONN L 2 o—m== (smced%cii L = e a7 o
o——=Ee SMC OOB1 D2R CONN L 30
g ::: ssg ZR EN EL L j: w© J7000: DC-In Connector
Oo—m=e SMC_PWRFAI L WARN L 2 37 FUNC_TEST PPDCI N G3H (Need 4 TPs)
IRE 49 50 62 64
[ S ————— 10 o0 50 % e ey s (003 ) oy a6 47 40 50 55 58 02
o—m=e PCIE_SSD D2R N<3..0> 12 30 67 = TR
IRE PCl E SSD D2R P<3..0> 12 30 67
g IRE PCl E CLK100M SSD N 12 30 67 16404: K o
PCl E CLK100M SSD P 12 50 o7 : peaker nnect or
= (Need to add 6 GND TPs) FUNC_TEST
== SPKRAMP_ROUT P a7 78
J4002: Camera Connector oO—m®E SPKRAMP_ROUT_N a7 74
FUNG_TEST
o—m= M Pl CLK CONN N 2 7 (Need to add 3 GND TPs)
o—=E MBL_CLIC GNP = J6950: Battery Connector
oO—=E CAM SENSOR WAKE L _CONN 32 v TeST :
CoO—®E M Pl _DATA CONN N 2 72 = m’r PPVBAT G3H CONN (Need 4 TPs) o 50
D—=e M PI_DATA CONN P 52 72 o> SMBUS SMC 5 G3 SCL 57 40 a0 50 73
[O—m=SMBUS SMC 1 SO SDA 33 32 97 40 43 4 09 tme  SMBUS SMC 5 G3 SDA 57 40 48 50 73
o me SMBUS SMC 1 SO SCL 34 52 37 40 43 44 50 | m— o SvS DETECT L v
o m=e 1 2C CAM SCK a1 32 =
> e | 2C_CAM SDA . (Need to add 4 GND TPs near
PPEY AL SCAM E Need T80 TPs) 37050 and 1 for shiel d)
 m— (Need to add TBD GND TPs)
J8300: Internal DP Connector
FUNC_TEST
o—mE PPHV_SOSW LCDBKLT (Need 256123)82
[ TRUE LED RETURN 6 56 60
[— TRUE LED RETURN S5 56 60
[— TRUE LED RETURN 4 56 60
J6100: LPC+SPI Connect or o—=Ee LED RETURN 3 56 60
FUNC_TEST [— TRUE LED RETURN 2 56 60
o= LED RETURN 1 56 60
o—me SPI_ALT I Q2 WP L a6 Do-—m== DP_| NT_HPD CONN 0
o—me SPI_ALT I G8 HOD L a6 Do—m= 12C TCON SDA R 0
Oo—me LPC AD<3..0> 14 37 69 12C T CL_R E— 0
o——me SPIl_ALT 1 Q0 MoSI 6 o—m= PP3V3 SOSW LCD UE (Ree oo
== XDP_LPCPLUS GPI O 15 16 o= DP INT AUX CH C N 0 o7
D—mEe LPCPLUS RESET L 0 Do—me DP INT AUX CHC P 50 67
o—mEe SMC_TDO a7 38 o—m= DP INT M P<0> 0 o7
o—me TP _SMC TRST L o—me DP INT M. N<O> 0 o7
o——=Ee TP _SMC MDL (Need to add 5 GND TPs)
o>—m=e SMC TX L 27 38
OoO—=E SPL_ALT_LOL M SO “© J7715: KB BKLT Connect or
[ — IRE. LPC FRAME L 14 37 69 Fone TEST
o——=Ee SPI ROM USE M.B 15 46 - KBDLED ANCDE
IRE s6
O>—mEe PM CLKRUN L 15 a7 = e KBDLED FB -
—me SPI_ALT CLK 6 —
= _me SPl_ALT CS L o (Need to add 2 GND TPs)
[ IRUE LPC SERI RQ 15 37
o——=Ee LPC PWRDWN L 13 37 J1800: XDP Connect or (Only a subset are needed
o——me SMC TDI a7 38 FUNC_TEST for FCT HVM test fixture)
Co——mE SMC TCK 37 38 46 o—=E XDP_CPU TCK 6 16 67
Co——mE SMC RESET L 37 38 46 50 D—=E XDP_PCH TCK 12 16 69
o——me SMC_ROVBOOT — = XDP_CPU_TDI s 16 67
[ — IRE. SMC RX L 37 38 E—RE XDP_CPU TDO 6 16 67
[ — IRUE (Sﬁd-ri’!sadd TRCRC 37 38 46 C—=E XDP_CPUPCH TRST L 6 12 16 67
— IRE XDP_CPU_TMS 6 16 67
E—RE XDP_PCH TVS 12 16 69
—m=E XDP_PCH _TDI 12 16 6
—  IRE XDP_PCH_TDO 12 16 69
= IRUE XDP_CPU PREQ L 6 16 67
—mE XDP_CPU PRDY L 5 16 67
D—®BE XDP_CPU VCCST PWRGD 16
— e PM RSMRST L 15 50
=

5]

IRE

XDP_SYS PWROK

IRE

PM SYSRST L

13 17 37

IRE

CPU CFG<3>

6 16 67

IRE

PP1V05_S0

(Need to add 2 GND TPs)

6.8 11 15 16 17 38 42 51 55 58
59 62 64

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
57758 59 80 62 74

8 11 14 18 46 57 58 59 62

15 18 19 33 36 40 41 58 62

62 64 65 74
811 12’13 18 17 18 26 30 36 38
39740 417427437447 45" 56" 59761
30 41 62

8 57 58 59 62

6.8 11 15 16 17 38 42 51 55 58
5962 64

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 58 62

NO TEST Nets

No_TEST
VAKE_BASE

NC PCIE_CLK100M SDP — me e NC PCI E_CLK100M SDP 0
NC PCI E_CLK100M SDN — ImE  mE NC PCI E_CLK100M SDN o
NC PCl E_CLK100M FWP IRUE IRUE NC PCl E_CLK100M FWP 12 64
NC PCI E_CLK100M FWN mE  TRE NC PCIE_CLK100M FVW 12 6
NC PCl E_FW D2RP IRE __IRE NC PCl E_FW D2RP 14 6a
NC _PCl E_FW D2RN IRUE IRUE NC PCl E_FW D2RN 14 64
NC PCIE FW R2D CP mE  TRE NC PCIE FW R2D CP 14 6
NC PCIE FWR2D CN mE  TRE NC PCIE FWR2D CN 14 6
NC USB | RP IRUE IRUE NC USB | RP 14 64
NC USB | RN — IRE __IRE NC USB | RN 14 64
NC_USB CAVERAP — me e NC_USB CAVERAP 10 oa| Y POH
NC_USB_CAVERAN — ImE  mE NC _USB_CAMERAN 14 64
NC USB SDP RE  TRE NC USB SDP 14 64
NC_USB_SDN RE  TRE NC_USB_SDN 14 64
DP_INT M_C P<3..1> IRE  TRE NC INT M _CP<3..1> 5
DP_INT M. C N<3..1> mE  TRE NC I NT_ M. CN<3.. 1> s
NC HDA_SDI N1 IRUE IRUE NC _HDA_SDI N1 12 64
NC PCl_PME L mE  TRE NC PCl_PME L 15 64
NC CLINK CLK RE  TRE NC CLINK CLK 14 64
NC CLI NK _DATA — IRE IRUE NC CLI NK _DATA 14 64
NC CLINK RESET L — mF  IRE NC CLINK RESET L 14 64
NC SMC SYS LED — RE  TRE NC SMC SYS LED 3]
NC IR RX_QUT_RC — RE  TRE NC IR RX_QUT_RC 6
NC_USB_SMCP — ImE  mE NC_USB_SMCP o
NC USB SMCN mE  TRE NC USB SMCN ”
NC SMC_GEX_OVERTEMP RE  TRE NC_SMC_GEX_OVERTENP 37 s
NC SMC GFX THROTTLE L TRUE __ TRUE NC SMC GFX THROTTLE L 37 64
NC SMC FAN 1 CTL IRE __IRE NC SMC FAN 1 CTL 37 64
NC SMC FAN 1 TACH mE  TRE NC SMC FAN 1 TACH 37 s
NC SMC FAN 5 _CTL mE  TRE NC SMC FAN 5 CTL -
NC ENET ASF GPI O [ NC ENET ASE GPIO w | SV
NC SMC MPMB_LED PVR mE  TRE NC SMC MPMB_LED PVR 6
NC SMC MPMB_LED CHG mE  TRE NC SMC MPMB_LED CHG 6
NC SMC T25 EN L TRUE _ TRUE NC SMC T25 EN L 37 64
NC SMC DP HPD L IRE __IRE NC SMC DP HPD L 37 64
NC SMBUS SMC 4 ASF_SCL mE  TRE NC SMBUS SMC 4 ASF_SCL a7 64
NC_SMBUS_SMC 4_ASF_SDA mE  TRE NC_SMBUS_SMC 4_ASE_SDA a7 6
NC BDV_BKL PWW IRE __IRE NC BDV_BKL PWW 37 64
TBT B R2D C P<1..0> IRUE IRUE NC TBT B R2D CP<1..0> 25 )
TBT B R2D C N<1..0> IRUE IRUE NC TBT B R2D CN<1..0> 25
TBT B D2R P<1..0> IRUE IRUE NC TBT B D2RP<1..0> 25
TBT B D2R N<1..0> IRUE IRUE NC TBT B D2RN<1..0> 25
NC TBT B LSTX IRUE IRUE NC TBT B LSTX 25 64
NC DP_TBTPB M. CP<3..1: 2> IRUE IRUE NC DP_TBTPB M. CP<3..1: 2> 64 71
NC DP TBTPB M. CN<3..1:2> TRUE _ TRUE NC DP TBTPB M. CN<3..1:2> 64 71
NC _DP_TBTPB_AUXCH CP IRUE IRUE NC DP_TBTPB_AUXCH CP 25 64|71
NC DP_TBTPB AUXCH CN IRUE IRUE NC DP_TBTPB AUXCH CN 25 64 NTBT
TP_DP _TBTSRC M. CP<3> mE  TRE NC DP TBTSRC M. CP<3>
TP_DP_TBTSRC M_CN<3> RE  TRE NC DP_TBTSRC M._CN<3>
TP_DP TBTSRC M. CP<2> mE  TRE NC DP_TBTSRC M. CP<2>
TP_DP _TBTSRC M. CN<2> mE  TRE NC DP_TBTSRC M. CN<2>
NC DP_TBTSRC M. CP<1> mE  TRE NC DP_TBTSRC M. CP<1> 25 04
NC DP_TBTSRC M. CN<1> mE  TRE NC DP_TBTSRC M. CN<i1> 25 04
TP_DP_TBTSRC M. CP<0> mE  TRE NC DP TBTSRC M. CP<0>
TP_DP _TBTSRC M. CN<O> mE  TRE NC DP_TBTSRC M. CN<O>
NC DP_TBTSRC AUXCH CP mE  TRE NC DP_TBTSRC AUXCH CP 25 64
NC DP_TBTSRC AUXCH CN TRUE _ TRUE NC DP_TBTSRC AUXCH CN 25 64

Unused nets with offpage

(Nets with of fpages not used on this project)

3333544z
:
:

Pl |
HDM TBTMUX LATCH

HDD PWR EN

WOL_EN

BT PWRRST L

HDM TBTMUX FLAG

000000000000000

AUD | P_PERI PHERAL DET

AUD | 2C I NT L

000000

AP_PCl E_DEV_WAKE

ISYNC MASTER=W LL J43

Func Test / No Test

SYNC DATE=12/17/ 201,

d} Appl e I nc.
®
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NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY ERTY. PLE | NC.

OF AP

THE PCBESSCRPAGT\'EES 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

104 OF 121

2




8

6

Functi onal Test Poi nt

J9500: LI O Connector

FuNG_TEST

D IRUE PP3Vv42 G3H

CoO—=E PP3V3 S0

CoO—=&E PP1V5_S0SW AUDI O

CoO—=E SYS ONEW RE

CoO—=E SMC BC ACOK

D IRUE USB PVWR EN

CoO—=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

Oo—me USB_EXTB N

D IRUE USB EXTB P

D IRUE PP5V_SO _ALT AUD LDO EN

oO—=&E SMC 11D

CoO—=E HDA SDOUT

D IRUE HDA BI T CLK

D IRUE HDA SDI NO

D IRUE XDP_USB EXTB OC L

CoO—m=e HDA RST L

D IRUE HDA SYNC

D IRUE USB3 EXTB D2R RC P

Oo—me USB3_EXTB _D2R RC N

D IRUE USB3 _EXTB R2D P

D IRUE USB3 EXTB R2D N

D IRUE AUD PR EN

(Need to add 5 GND TPs)
Bead Probes

12 _USB3 EXTB D2R N @ BEAD- PROBE
14 _USB3_EXTB D2R P ™ BEAD- PROBE
61 _USB3 EXTB D2R RC N ap BEAD- PROBE
61 _USB3 EXTB D2R RC P ap BEAD- PROBE
12 _USB3_EXTB R2D C N BEAD- PROBE
14 _USB3_EXTB R2D C P b2 BEAD- PROBE
61 _USB3 EXTB R2D N ™ BEAD- PROBE
61 _USB3 EXTB R2D P > BEAD- PROBE

S

17 30
62

3940
58 61

37 61
37 38
35 59
37 a0
37 a0

a7 61

39 61
a7 61
a7 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

64_7:
8711 12

35

8
4

13 1
W'

50 61
61
61 73

61 73

74
74
68
68

38 61 64
69
69
69
61
69
69
o8
o8
o8
o8

61

BPA511
BPA510
BPA520
BPA521
BPA513
BPA512
BPA523
BPA522

65 39

a7

14

14

14

14

15

USB3 SD D2R P

SD Card Ali ases

MAKE_BASE

— IRE

USB3 SD D2R P

USB3 SD D2R N

IRUE

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

PP3V3 SOSW SD

( MAKE_BASE=TRUE on page 45)

39 65

SYNC DATE:O&/ 13/ 201,

ISYNC MASTER=J41 M.B
TTILE

Proj ect FCT/ NC/ Al i ases
TR RO y
d} Appl e I nc. <SCH_NUM>| D
®
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J41/ 343 Board- Speci fic Spaci ng & Physi cal

Constraints

BOARD LAYERS BOARD AREAS BARCPM | OEREFRR
TOP, 1SL2,1SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9, |SL10, | SL11, BOTTOM NO_TYPE, BGA, MEM_TERM mw 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_0OHM _SE =45_0OHM _SE
DEFAULT 1SL3,1SL10 Y =45_0HM _SE =45_0OHM _SE
DEFAULT 1SL4, 1SL9 v =45_OHM SE =45_OHM SE
DEFAULT * N 100 Mvm 100 Mvm 10 M 0 M o mv
STANDARD * =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT
Si ngl e-ended Physi cal 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 ISL2, 1sL11 Y 0.182 MM 0.182 MM
27P4_OHM_SE 1SL3,1SL10 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 MM 1x_DI ELECTRI C TOP, BOTTOM 0.071 MM ?
27P4_OHM_SE * N 100 Mvm 100 MV =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 WM 0.195 WM o
35_OHM SE ISL2, 1 SL11 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 W1 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_P075MM * 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 o PO70MV_ BGA * 0.070 MM 5 W 0.075 MV
40_OHM SE I1SL2,1sL11 Y 0.096 MM 0.096 MM
40_OHM SE 1'SL3,1SL10 Y 0.096 MM 0.096 MM
40_OHM SE 1SL4, | SL9 Y 0.099 MM 0.099 WM
40_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
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 1SL3,1SL10 Y 0.075 MM 0.075 MM
45_OHM SE 1SL4, 1 SL9 Y 0.080 MM 0.080 WM
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
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
55_OHM SE * N 100 Mvm 100 MV =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 MM 0.110 MM » 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 » 73_OHM DI FF I1SL2,1sL11 Y 0.106 MM 0.106 MM 0.150 WM 0.150 MM »
70_OHM DI FF 1'SL3,1SL10 Y 0.105 MM 0.105 MM 0.100 MM 0.100 MM » 73_OHM DI FF 1'SL3,1SL10 Y 0.106 MM 0.106 MM 0.150 WM 0.150 MM »
70_OHM DI FF 1SL4, | SL9 Y 0.110 WM 0.110Mv 0.095 MM 0.095 MM » 73_OHM DI FF 1SL4, 1 SL9 Y 0.110 MM 0.110 WM 0.150 WM 0.150 MM »
70_OHM DI FF * N 100 Mvm 100 Mvm =STANDARD =STANDARD =STANDARD » 73_OHM DI FF * N 100 MV 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 o
- 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 WM 0.130 MWm 0.130 MM -
- 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 MM 0.115 MM -
- 85_OHM DI FF I1SL2,1sL11 Y 0.078 MM 0.078 MM 0.160 MM 0.160 MM
80_OHM DI FF 1'SL3,1SL10 Y 0.081 MM 0.081 MM 0.115 MM 0.115 MM 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 MM 0.110 MM 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 Mvm 100 Mvm =STANDARD =STANDARD =STANDARD » h
85_OHM DI FF * N 100 Mvm 100 MM =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 WM 0.115 WM 0.200 MM 0.200 MM »
90_OHM DI FF I1SL2,1sL11 Y 0.070 MM 0.070 MM 0.180 MM 0.180 MM »
90_OHM DI FF 1'SL3,1SL10 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 ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
cPy_ass . =45_OM SE =45_OM SE =45_0HV_SE =45_0HV_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 LINE-TO-LINE SPACING | WEI GHT Note: CPUBM L and CPU_ITP can be converted
back to TABLE_SPACI NG RULE
CPU_AGTL TOP, BOTTOM =2x_DI ELECTRI C ?
once rdar://10308147 is resol ved
CPU_AGTL . =STANDARD 2

NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
CcPU_BM L - - CPU_BM L_2ANY CPU_8M L_2ANY - 8 ML ?
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
CPUI TP * * CPU_I TP_2ANY CPU_I TP_2ANY * =ax_DI ELECTRI C ?
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
cPy_covP cPy_covP - CPU_COMP_2SELF CPU_COMP_2SELF TOP, BOTTOM =6x_DI ELECTRI C ?
cPy_covP - - CPU_COMP_20THER CPU_COMP_20THER TOP, BOTTOM =10x_Di ELECTRI C ?
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
CPU_COMP_2SELF - =4x_DI ELECTRI C 2
CPU_COMP_20THER * =6x_DI ELECTRI C 2
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
CPU_VOCSENSE CPU_VCCSENSE - CPU_VCCSENSE_2SELF CPU_VOCSENSE_2SELF TOP, BOTTOM =6x_DI ELECTRI C ?
CPU_VOCSENSE - - CPU_VCCSENSE_20THER CPU_VCCSENSE_20THER TOP, BOTTOM =10x_Di ELECTRI C ?
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
CPU_VCCSENSE_2SELF * =ax_DI ELECTRI C 2
CPU_VCCSENSE_20THER * =6x_DI ELECTRI C 2

PCl - Express Interface Constraints
PHYSI CAL_RULE_SET LAYER AC’I;‘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;:’{
PGl E_80D . “s0_anani FF 80_aHLDI FF 80_aHMLDI FF 800Dl FF 800Dl FF sso_amDFF
aLK_Pa E_80D . “s0_anani FF 80_aH.DI FF 80_aHLDI FF 800Dl FF 800Dl FF -80_CH 01 FF

PCI E d ock Spacing

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT
CLK_POIE CLK_POIE . CLK_PCI E_2SELF CLK_PCI E_2SELF ToP, BOTTOM =6x_DI ELECTRI C 2
CLK_POE . . CLK_PCI E_20THER CLK_PCI E_20THER Top, BOTTOM =10x_DI ELECTRI C 2

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT
CLK_PCI E_2SELF . =4x_DI ELECTRI C 2
CLK_PCI E_20THER . =6x_DI ELECTRI C B
CPU PClI E Spaci ng
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT
PCI E_CPU_TX PCI E_CPU_TX . POl E_TX2TX POl E_TX2TX ToP, BOTTOM =5x_DI ELECTRI C 2
PCI E_CPU_RX PCI E_CPU_RX . PCI E_RX2RX POl E_RX2RX ToP, BOTTOM =5x_DI ELECTRI C 2
PCI E_CPU_TX *_oPU_TX . POl E_TX2OTHERTX POl E_TX2OTHERTX Top, BOTTOM =5x_DI ELECTRI C 2
PCI E_CPU_RX *_CPU_RX . POl E_RX20THERRX POl E_RX2OTHERRX ToP, BOTTOM =5x_DI ELECTRI C 2
PCI E_CPU_TX *_CPU_RX . POl E_TX2RX POl E_TX2RX ToP, BOTTOM =7x_DI ELECTRI C B
PCI E_CPU_RX *_oPU_TX . POl E_RX2TX POl E_RX2TX ToP, BOTTOM =7x_DI ELECTRI C B
PCI E_CPU_TX «_TX . POl E_20THERHS POl E_20THERHS Top, BOTTOM =6x_DI ELECTRI C 2
PCl E_CPU_RX *_TX * PCl E_20THERHS PCl E_20THER TOP, BOTTOM =5x_DI ELECTRI C ?
PCI E_CPU_TX “_RX . POl E_20THERHS
S SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT
PCI E_CPU_RX *_RX . POl E_20THERHS
— PCIE_TX2TX B =2. 5x_DI ELECTRI C ?
PCI E_CPU_TX . . PCI E_20THER
- PCI E_RX2RX . =2. 5x_DI ELECTRI C B
PCI E_CPU_RX . . PCI E_20THER
POl E_TX2OTHERTX . =4x_DI ELECTRI C B
PCH PCl E Spaci ng
— POl E_RX2OTHERRX . =4x_DI ELECTRI C 2
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
— POl E_TX2RX . =6x_DI ELECTRI C 2
PCI E_PCH_TX PCI E_PCH_TX . POl E_TX2TX
— PCl E_RX2TX . =6x_DI ELECTRI C B
PCI E_PCH_RX PCI E_PCH_RX . PCI E_RX2RX
- POl E_20THERHS . =4x_DI ELECTRI C B
PCI E_PCH_TX «_POH_TX . POl E_TX2OTHERTX
_ — PCl E_20THER * =3x_DI ELECTRI C ?
PCI E_PCH_RX *_PCH_RX . POl E_RX2OTHERRX
PCI E_PCH_TX *_PCH_RX . POl E_TX2RX
PCI E_PCH_RX «_POH_TX . POl E_RX2TX
PCI E_PCH_TX «_TX . POl E_20THERHS
PCI E_PCH_RX «_TX . POl E_20THERHS
PCl E_PCH_TX *_RX - POl E_20THERHS Not e: Di spl ayPort
PCI E_PCH_RX *_RX . POl E_20THERHS
PCI E_PCH_TX . . PCI E_20THER
PCI E_PCH_RX . . PCI 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
CO—ceuesa oL a cou_caw CPU_PECI o 38
[O—eusac oy a cpu_acr PM_SYNC
CO—euaeu pveen oL a cpu_acn PM_NEM PWRGD
[ — cpl)_a: CcPU_I TP XDP_DBRESET L 16 17
[ oL a ceuiTe XDP_CPU_PRDY_L 6 16 64
[ — cply 4 Pl LTP XDP_CPU PREQ L 6 16 64
EDP
[— Cpl) 27pP4: cPl_cove. CovP
= oy 274 cou_caw CPU _PEG COWP
O—ceusurawe oy 274 cou_caw CPU_SM RCOMP<0> s
O sume oy 274 cou_caw CPU_SM RCOWP<1> .
O sume oy 274 cou_caw CPU_SM RCOWP<2> .
=t oL a ceuiTe CPU_CFG<11..0> 6 16 64
O —ceucarag | oL a cpu_acn CPU CATERR L 6 37
[— cply 4 CPLL_AGTL CPU VCCI O SEL
CO—<caueracsar L cply 4 CPLLAGTL CPU_PROCHOT_L 6 37 38 51
O ewm oL a cpu_acn CPU_PWRGD .
[O—eunmume | oL a o aM | PM THRMIRI P_L 15 38
CoO—ou-akioom QK PO E 80D K POE DM __CLK100M CPU P
CO—ou-akioom QK PO E 80D K POE DM __CLK100M CPU N
CO—elL e axizon QK PG E 80D aKeaE DPLL REF CLKP
CO—teu s axazon QK PG E 8D aKeaE DPLL REF CLKN
[O—Lecel axanon QK PG E 8D aKeaE | TPCPU _CLK100M P
CO—Lecel aanon QK PG E 8D aKeaE | TPCPU_CLK100M N
[O—Lecel aanon QK PG E 8D aKeaE | TPXDP_CLK100M P
[CO—Lecel axanon QK PG E 8D aKeaE | TPXDP_CLK100M N
CO—Lecel axanon QK PG E 8D aKeaE XDP_CPU_CLK100M P
[CO—Lecel axanon QK PG E 80D aKeaE XDP_CPU CLK100M N
O—xem oL a ceuiTe XDP_CPU TDI 6 16 64
[ cpua cPUITP XDP_CPU TDO 6 16 64
CoO—ens cpua cPUITP XDP_CPU TNMS 6 16 64
CO—xe I cpla cPUITP XDP_CPU TCK 6 16 64
O 1esTL oL a ceuiTe XDP_CPUPCH TRST L 612 16 64
CO—xce_sau oL a ey TR XDP_BPM L<1..0> o 16
[ oL a ceuiTe XDP_BPM L<7..2> s 16
= oy a ey TR XDP_OBSDATA B<3..0>
[ — cply 4 Pl LTP CPU CFG<15. . 12> 6 16
CO—tesacomst 1) oL a ey TR XDP_CPURST_L 16
O —ceuveosense ENSE_1TC1_Pomy P\ versENsE CPU VCCSENSE P s 51
[CO—cetveosense ENSE_1TO1_Pomy P\ versENsE CPU VCCSENSE N o051
CO—ceuvea csmnse ENSE_1TO1_Pomy P\ versENsE CPU VCCl OSENSE P
D<ol veo osense ENSE_1TO1_Pomy P\ versENsE CPU VCCl OSENSE N
O —couaq sense ENSE_1TO1_Pomy P\ versENsE CPU AXG SENSE P
O—couaa sense ENSE_1TO1_Pomy P\ versENsE CPU AXG SENSE N
oo vasense oy 274 P\ versENsE CPU_VDDQ SENSE P
oo vasense oy 274 P\ versENsE CPU VDDQ SENSE N
O vasense oy 274 P\ versENsE CPU AXG VALSENSE P
oo vasense oy 274 P\ versENsE CPU_AXG VALSENSE_N
O varsense oy 274 P\ versENsE CPU VCC VALSENSE P
O—covasense oy 274 P\ versENsE CPU VCC VALSENSE N
O —ceusvnaert | oL a cou_caw CPU VI DALERT L s 51
CO—ceusunsax oL a cou_caw CPU VI DSCLK. s 51
CO—causvnsar oL a cou_caw CPU_VI DSQUT .
[CO—eaecussamn PGl E 80D POE CPUT PCIE_SSD R2D C P<3..0> 12 30
[O—eaecussamn PGl E 80D POE CPUT PCI E SSD R2D C N<3..0> 12 30
[ — PCE_80D POE_CPULT: PCIE SSD R2D P<3..0> 30 64
=t PGl E 80D POE CPUT PCl E_SSD_R2D N<3..0> 20 64
= PGl E 80D BOLE CPU_RX PCIE SSD D2R C P<3..0>
D PGl E 80D BOLE CPU_RX PCIE SSD D2R C N<3..0>
[O—eaecussamn PGl E 80D BOLE CPU_RX PCI E_SSD D2R P<3..0> 12 30 64
[O—eaecussamn PGl E 80D BOLE CPU_RX PCI E_SSD D2R N<3..0> 12 30 64
CO—~eaEakiom s QK PG E 8D aKeaE PCI E_CLK100M SSD P 12 30 64 POl e SSD
[>—eaeaamssa ax ee son axeae PCI E_CLK100OM SSD N 12 30 68 ©
Dot De_son Dot DP_TBTSNKO M. P<3..0> 25
Dot De_son Dot DP_TBTSNKO M. N<3..0> 25
[ De_son Dot DP_TBTSNKO_M._C P<3..0> s 25
[ De_son Dot DP_TBTSNKO M. C N<3..0> s 25
ED—teTar A De_son De_AUX DP_TBTSNKO AUXCH P 25
ED—teTar A De_son De_AUX DP_TBTSNKO AUXCH N 25
D De_son De_AUX DP_TBTSNKO AUXCH C P 13 25
[ De_son De_AUX DP_TBTSNKO AUXCH C N 13 25
D18 M De_son Dot DP_TBTSNKL M. P<3..0> 25
Do De_son Dot DP_TBTSNKL M. N<3..0> 25
[ De_son Dot DP_TBTSNKL M. C P<3..0> s 18 2
=B De_son Dot DP_TBTSNKI_M._C N<3..0> 518 25
ED—teTar axau De_son De_AUX DP_TBTSNKL AUXCH P 25
ED—teTar A De_son De_AUX DP_TBTSNKL AUXCH N 25
0 De_son De_AUX DP_TBTSNKL_AUXCH C P 1318 25
[ De_son De_AUX DP_TBTSNKL AUXCH C N 1318 25
Ot tar De_son Dot DP_INT M. P<3..0> 0 64
Ot oP_80D op_T: DP INT M _N<3..0> 60 64 ISYNC VASTER=CONSTRAI NTS SYNC_DATE=09/ 25/ 201
[ De_son Dot DP_INT M._C P<3..0> s 60 64 N
= e _son e r DP_INT M. _C N<3..0> CPU Constraints
By A emnesimg
Dt i e s0n e ax DP_INT AUX CH C P o0 64 . d} Appl e Inc. CH_NU
ED—te-ar A De_son De_AUX DP_I NT_AUX_CH C N 60 64 ®
DP_INT_AUXGH De_son De_AUX DP_INT_AUXCH C P
= b I NT A ° e NOTI CE OF PROPRI ETARY PROPERTY:
Ot axan De_son De_AUX UXCH C N 5 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 _River _M5_PDG 1.0 and the spacing rule is adjusted per Sl team feedback

UART Interface Constraints

PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SATA_80D . -80_aL01 PR =80_CHVLDI FF =80_OHVLDI FF =80_OHVLDI FF =80_OHVLDI FF =80_CHVLDI FF
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT
SATA_I COMP B =4x_DI ELECTRI C ?

USB 2.0 Interface Constraints

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
UART_455 . =45_OM SE =45_OM SE =45_0Hv_SE =45_0HV_SE =45_0HV_SE =45_0HV_SE
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT
UART . =2x_DI ELECTRI C B

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
PCH_USB_RBI AS . =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD
Use_8oD . =80_cra D1 FE =80_CHVLDI FF =80_OHVLDI FF =80_OHVLDI FF =80_CHVLDI FF =80_OHVLDI FF
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VI GHT
use . =2x_DI ELECTRI C 2 use ToP, BOTTOM =4x_DI ELECTRI C 2
SOURCE: Cal pel la Platform Design Guide 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 NG RULE_SET SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | WEI GHT
USB3_PCH_TX USB3_PCH_TX . USB3_TX2TX USB3_TX2TX ToP, BOTTOM =5x_DI ELECTRI C 2
USB3_PCH_RX USB3_PCH_RX . USB3_RX2RX USB3_RX2RX ToP, BOTTOM =5x_DI ELECTRI C 2
USB3_PCH_TX *_POH_TX . USB3_TX2O0THERTX USB3_TX2OTHERTX ToP, BOTTOM =5x_DI ELECTRI C 2
USB3_PCH_RX *_PCH_RX . USB3_RX2OTHERRX USB3_RX2OTHERRX ToP, BOTTOM =5x_DI ELECTRI C 2
USB3_PCH_TX *_PCH_RX . USB3_TX2RX USB3_TX2RX ToP, BOTTOM =7x_DI ELECTRI C 2
USB3_PCH_RX *_POH_TX . USB3_RX2TX USB3_RX2TX ToP, BOTTOM =7x_DI ELECTRI C 2
USB3_PCH_TX «_TX . USB3_20THERHS USB3_20THERHS ToP, BOTTOM =6x_DI ELECTRI C 2
USB3_PCH_RX *_TX * USB3_20THERHS USB3_20THER TOP, BOTTOM =5x_DI ELECTRI C ?
USB3_PCH_TX *_RX . USB3_20THERHS _
T SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | WEI GHT
USB3_PCH_RX *_RX . USB3_20THERHS
= USB3_TX2TX . =2. 5x_DI ELECTRI C -
USB3_PCH_TX . . USB3_20THER
= USB3_RX2RX . =2. 5x_DI ELECTRI C -
USB3_PCH_RX . . USB3_20THER

USB3_TX20THERTX

=4x_DI ELECTRI C

USB3_RX20THERRX

=4x_DI ELECTRI C

USB3_TX2RX

=6x_DI ELECTRI C

USB3_RX2TX

=6x_DI ELECTRI C

USB3_20THERHS

=4x_DI ELECTRI C

USB3_20THER

=3x_DI ELECTRI C

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

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

CO—eaisatalcae AL OOV PCH SATAI COVP
CO—tsaue e USE_80D UsE USB_HUB UP_P
CO—usaHe p USB_80D USE USB HUB UP N
e USB_80D USE USB BT P
O—usaar Use_s0n usa USB BT N

[ — USB_80D use USB BT CONN P

[ — USB 80D use USB BT CONN N
[— USB 80D use USB BT WAKE P

[ — USB 80D use USB BT WAKE N
CO—usatean USB_80D USE USB TPAD P
CO—usa-1ean USB_80D USE USB _TPAD N

[ — USB 80D use USB TPAD CONN P
[ USB_80D USE USB_TPAD_CONN_N

[ — USB_80D USE TPAD_SPI _MOS| _USB_P
[ — USB_80D use TPAD SPI_M SO USB N
CO—usateanm USB_80D USE USB TPAD M P
CO—usateanm USB_80D USE USB TPAD M N
[CD—usa-socamn USB_80D USB. USB_SDCARD P
[CD—usasncasn USB_80D USB. USB_SDCARD N

[ — BL_4! 1= TPAD SPI_MOSI

[ — BL_4! 1= TPAD SPI_M SO

[ — BL_4! 1= TPAD SPI_CLK
CO—wsan USB_80D USE USB EXTA P

[ SIS S & USB_80D USE USB EXTA N

[ — UART_4! UART SMC DEBUGPRT TX L
[— UART_4! UART SMC DEBUGPRT RX L
CD—usB2_Exn USB_80D USE USB2 EXTA MUXED P
sz Ex1y USB_80D USE USB2 EXTA MUXED N
CO—usz_Ex1y USB_80D USE USB2 EXTA MUXED F P
sz B USB_80D USE USB2_EXTA_MUXED F N
O —usBaBaa R USB_80D USB3_PCH RX USB3 EXTA D2R P
O —usBaBaa R USB_80D USBE3_PCH RX USB3 EXTA D2R N
CO—lsmaeaar USE_80D USE3_PCH T USB3_EXTA_R2D P
O —usmeaar 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—usaexae USB_80D USE USB EXTB P
CO—usaexae USB_80D USE USB EXTB N
[CO—ussa_sxan ax UsE_s0n LsBa_po_Rx USB3_EXTB D2R P
D —usBa 2B R 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 —ussedR T USB_80D USBE3_PCH T USB3 _EXTB R2D P
COD—usBa BB 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—usBa_sn R USB_80D USB3_PCH RX USB3_SD D2R P
CO—ussasnex USB_80D USB3_PCH RX USB3 _SD D2R N
CO—ussasnr USB_80D USB3_PCH T USB3 SD R2D C P
CO—usssnr USB_80D USB3_PCH T USB3 SD R2D 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
[CO—Eciusa RalA PCH_USB_REI A PCH USB RBI AS
[CO—BCHLDUEEQ K UNUSED QK PAE 80D QK POE PCl E_CLK100M PCH P
OBt DIEFQ K UNUSED QK PAE 80D QK POE PCl E_CLK100M PCH N
[ BCHLDIEEQL K INUSED, QK PQE 80D QK PAE PCH_CLK96M DOT_P
[ —BCHLDIEEQLK UNUSED, QK PQE 80D QK PAE PCH CLK96M DOT_N
[ BCHLDIEEQL K UNUSED, QK PQE 80D QK PAE PCH CLK100M SATA P
[CO—BCHLDIEEQL K INUSED, QK PQE 80D QK PAE PCH_CLK100M SATA N
[— cpU 4 QK PAE PCH CLK14P3M REFCLK

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/ 201,

ISYNC MASTER=CLEAN J43

PCH Constraints 1
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LPC Bus Constraints
PHYSI CAL_RULE_SET LAYER ALFONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
LPC_455 . =45_OM SE =45_OM SE =45_OM SE =45_OM SE =STANDARD =STANDARD
CLK_LPC_ 455 . =45_OM SE =45_0HV_SE =45_0HV_SE =45_0HV_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT

LPC

=3x_DI ELECTRI C 2

CLK_LPC

=4x_DI ELECTRI C 2

SOURCE: Cal pel | a Platform Design Cuide

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

Section 3.15

SMBus I nterface 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;:’{
SMB_45S_R_50S TOP, BOTTOM =50_OHM _SE =50_OHM _SE =50_OHM _SE =50_OHM _SE o
SMB_45S_R_50S * =45_0OHM _SE =45_0HM _SE =45_0OHM _SE =45_0HM _SE =STANDARD =STANDARD »

SOURCE: Cal pel | a Platform Design Cuide

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

Section 3.15

SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
SMvB - =2x_DI ELECTRI C ?
HD Audio Interface Constraints
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK AP
HDA_45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD —sTANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
oA . =2x_DI ELECTRI C 2

SI O Signal Constraints
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM 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_OHM SE =45_0HV_SE =45_0HV_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
aLk_sLow . =4x_DI ELECTRI C B
SPI Interface Constraints
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM 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_0HV_SE =45_0HV_SE =45_0HV_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT

spi . =ax_DI ELECTRI C -
XDP Constraints
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM 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_0HV_SE =45_0HV_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
PCH_I TP * =2:1_SPACI NG ?
Di spl ayPor t
PHYSI CAL_RULE_SET LAYER ALFONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
DP_80D . -80_a 01 PR =80_OHVLDI FF =80_OHVLDI FF =80_OHVLDI FF =80_OHVLDI FF =80_OHMLDI FF
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG
oP_20P . =3x_DI ELECTRI C 2 oP_20P ToP, BOTTOM =4x_DI ELECTRI C 2
DP_20THERHS B =4x_DI ELECTRI C ? DP_20THERHS TP, 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 2 DP_AUX ToP, BOTTOM =4x_DI ELECTRI C 2
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
DP_TX DP_TX . oP_20P
DP_TX «_TX . DP_20THERHS
DP_TX “_RX . DP_20THERHS
DP_TX . . DP_20THER
System C ock Signal Constraints
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 45S - =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
CLK_25M 455 . =45_OM SE =45_OHM SE =45_OM SE =45_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT

CLK_SsLow

=2x_DI ELECTRI C

CLK_25M

=5x_DI ELECTRI C

NOTE: 25Mz system cl ocks very

sensitive to noise,

61

PCH Net Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CD—tecan LPC_4: LBC LPC AD<3..0> 14
CO—LecERaE LPC 4 LBC LPC FRAME L 14
[ — LpC 4 LpC LPCPLUS RESET L 64
[>—lecakam aKieca axiec LPC CLK24M SMC 1
[ — QK 1 PC 4 QK 1PC LPC CLK24M SMC R 12
CO—lecaxaam QK 1 PC 4 QK 1PC LPC CLK24M LPCPLUS
[ — QLK L PC 4! QK 1PC LPC CLK24M LPCPLUS R
CO—Selseaiak MB_45S R 50! NE SMBUS PCH CLK 14
O —SMRUS_PCH_DAT, MB_45S R 50! NE SMBUS PCH DATA 14
CO—SMelsBaH 0 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\BUs_s\C1_s0 sa MB_45S R 50! NE SMBUS SMC 1_SO_SCL 1
[CO—S\eLS.SWe1_sn_soa MB_45S R 50! NE SMBUS SMC 1 SO SDA 1
CO—marax HDA_4! HDA HDA BIT_CLK 12
[ A4 oA HDA BIT CLK R 2
CO—asuc HDA_4: HDA HDA SYNC 12
[ — HDA_4: HDA HDA SYNC R 12
[CD—toaksL HDA_4: HDA HDA RST R L 12
[ A4 oA HDA RST L "
CO—asnin HDA_4: HDA HDA _SDI NO 12
CO—asman HDA_4: HDA HDA SDOUT 12
[— HDA_4! HDA HDA_SDOUT_R 12
CoO—eususax QK _SLow a: QK SO PM CLK32K SUSCLK R 13
[— QK _SLow a: QK SO SMC_CLK32K a7
CO—sacax BL_4! 1= SPI_CLK R 14
fa— Bl _a pI SPI_ QLK w©
Co—sa M= BL_4! 1= SPI_M3SI R 14
- Bl _a pI SPI_MOSI w©
CO—semso PL_4: PL SPI_M SO 14
= Bl _a pI SPI_M SO R w©
CoO—ao BL_4! 1= SPI_CSO R L 14
[— PL_4. Pl SPI_CSO_L 46
[ PL_4: PL SPI_SMC CLK a7
[— PL_4: PL SPI_SMC MOSI a7
[— PL_4: PL SPI_SMC M SO 37
[ PL_4: PL SPI_SMC CS L a7
fa— Bl _a pI SPI_MB OK w©
= Bl _a pI SPI_MB 1 QD MOSI w©
[ — BL_4! 1= SPI_MB 101 M SO a6
i Bl _a pI SPI_MB CS L w©
[ — 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
fa— L _a Py SPl_ I8 R w©
[— PL_4 1= SPI_MB 13 _HAD L a6
o ST PO E 80D POLE_PCH T PCIE AP R2D P 20
oo e mn e E 80D POE_PCH T PCIE AP R2D N 20
[ — PCLE_80D PCLE_PCH T PCIE AP R2D C P 14
[ — PCLE_80D PCLE_PCH T PCIE AP R2D C N 14
CO——eaEsemr PO E 80D PO E_PCH RX PCl E AP D2R P 14
o ST POLE 80D POLE PO RX PCIE AP D2R N 4
CO—=eaEaKiomae QK POE 80D QK POE PCl E_CLK100M AP_P 12
Ok awmse QK PO E 80D aKpaE PCl E_ CLK100M AP _N 2
o ST POE 80D POE POHT PCIE TBT R2D P<3..0> s
[ 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 - AT PCLE_80D PCLE_PCH RX PCl E TBT D2R P<3..0> 14
[CO—RCEIBL®R PCLE_80D PCLE_PCH RX PCl E TBT D2R N<3..0> 14
fa— e E_s0n POLE_POH RX PCIE TBT D2R C P<3..0> s
[ — PCLE_80D PCLE_PCH RX PClE TBT D2R C N<3..0> 25
CO—=cEaKioomTaT QK POE 80D QK POE PCl E_CLK100M TBT_P 12
[O—roE i 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—e1mx PCH_4: PCH I TP XDP_PCH TDO 12
CO—x=ns PCH_4: PCH I TP XDP_PCH TVS 12
o —eIx PCH_4: PCH I TP XDP_PCH TCK 12
CoO——eaecw PCLE_80D POE_PCH T: PCl E CAMERA R2D P
[ — -] PCLE_80D POE_PCH T: PCl E_CAMERA R2D N
[ PCE_80D POE_PCH T PCI E CAMERA R2D C P
[— PCE_80D POE_PCH T: PCIE CAMERA R2D C N
Co—eaecaw PCILE_80D PO E_PCH RX PCl E CAMERA D2R P
[ =TI PCE_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 PCI E CAMERA D2R C N
CoO—eaEaxioomcay QK POE 80D QK POE PCl E_CLK100M CAMERA P
[CO—EcEaxinomcan 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 SO SYSCLK CLK32K RTCX1

[O-—swsax awesusa QK 2sma QK 25m SYSCLK_CLK25M CAVERA 1752
[ — QK _25M 4 QK 25M CLK25M CAM CLKP 31 32
[ QK 25M4 QK 25m CLK25M CAM XTALP R 2
- QLK _25M 4! QK 25M CLK25M CAM XTALP 32

[ — QK _25M 4 QK 25M CLK25M CAM XTALN 32

[ — QK _25M 4 QK 25M CLK25M CAM CLKN 31 32
[ SO K_C1 K2EM TBT. QK 250 4 QK _25M SYSCLK _CLK25M TBT 172
[ QK _25M 4 QK _25M SYSCLK _CLK25M TBT R 25

[ — SCLK_Q1 K25M XTAL QK 25M 4 QK 25M SYSCLK CLK25M X1 17

[ — QK 25M 4 QK 25M SYSCLK_CLK25M X2 17

[ — QLK _25M 4! CK 25M SYSCLK CLK25M X2 R 17

[ — QK _25M 4 QK 25M SDCLK CLK25M X2 24
= QK 25M 4 QK 2sm SDCLK_CLK25M X2_R 34 75
[ — QK _25M 4 QK 25M SDSCLK _CLK25M X1 24
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Mermory 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> 7 21 24
CO—MEMA KL 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 NMEM 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_CKEI MEM 40S NMEM CNVD MEM A CKE<3. . 2> 7 21 24
o MEMA GVDO MEM 40S MEM CAVD NMVEM A _CAA<9. . 0> 7 20 24 63
o MEMA OV MEM 40S MEM CMVD MEM A CAB<9. . 0> 7 21 24 63
O MEM.A_DQ BYTEQ MEM 40S MEM A_DATA_O NMVEM A _DQ<7. . 0> 763
CO—MEM.A_DQ BYTE1 MEM 40S MEM A_DATA_1 MEM A DQ<15. . 8> 763
O MEMA_DQ BYTE2 MEM 40S MEM A_DATA_2 NMEM A DQ<23. . 16> 763
O MEM A DQ BYTE3 MEM 40S MEM A _DATA 3 MEM A _DQ<31. . 24> -
CO—MEM A DQ BYTF4 MEM 40S MEM A DATA 4 MEM A DQ<39. . 32> 72163
CO—MEM A _DQ BYTES MEM 40S NEM A_DATA_5 MEM A _DQ<47. . 40> 763
O MEMA_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> 763
CoO—MEMLA_DQS0 MEM 70D MEM A DQS 0 MEM A DQS N<O> 6
O MEM.A_DCS MEM 70D MEM A DQS_1 NVEM A _DOS P<1> 763
O MEM.A_DCSI MEM 70D MEM A DQS_1 NVEM A DOS N<1> 763
O MEMA_DQS2 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 D4 MEM 70D MEM A _DQS 4 MEM A_DOS_N<4> 76
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> 6
CoO—MEMLA_DXS6 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 MEMA DQS? MEM 70D MEM A_DQS_7 NVEM A _DQOS P<7> 763
O MEM A_DQS7 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> 723 24
O MEM B CIRI MEM 40S MEM CTRI MEM B CS L<1..0> 7 22 23 24
oMM B CIR MEM 40S MEM CTRI NMVEM B_ODT<0> 7 22 23 24 63
O MEM B CKEQ MEM 40S MEM CAVD MEM B _CKE<1.. 0> 7 22 24
O MEM B CKE] MEM 40S MEM CMVD MEM B _CKE<3. . 2> 7 23 24
oMM B QMO MEM 40S MEM CAVD VEM 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> 763
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 VEM B DQ<23. . 16> 763
O MEM B DQ BYTE3 MEM 40S MEM B_DATA 3 MEM B_DQ<31. . 24> -
O MEM B DQ BYTE4 MEM 40S MEM B_DATA_4 NMVEM B_DQ<39. . 32> 7 23 63
O MEM B DQ BYTES MEM 40S MEM B_DATA 5 VEM B DQ<47. . 40> 6
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> 763
CoO—MEMLB_DQS0 MEM 70D MEM B DQS 0 MEM B_DQS P<0> 763
CoO—MEMLB_DQS0 MEM 70D MEM B DQS 0 MEM B_DQS N<O> 6
O MEM B_DQS1 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> 76
O MEM B DQS2 MEM 70D MEM B_DQS_2 NVEM B_DQOS P<2> 763
O MEM B OS2 MEM 70D MEM B DQS 2 VEM B_DQS_N<2> 763
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> 6
O MEM B DOsa MEM 70D MEM B DQS 4 MEM B DQS P<4> 763
O MEM B D4 MEM 70D MEM B DQS 4 MEM B_DQOS _N<4> 76
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> 6
CoO—MEMLB_DXS6 MEM 70D MEM B DQS 6 MEM B _DQS P<6> 7 2363
CO—MEMB DXS6 MEM 70D MEM B DQS 6 MEM B _DQS N<6> -
O MEM B DQS7 MEM 70D MEM B DQS 7 MEM B_DQS_P<7> 76
O MEM B DQS? MEM 70D MEM B DQS 7 MEM B_DOS N<7> 76
[ NEM PVR PP1V2_S3 g azne
[ MEM PR PPOV6_S3_MEM VREFCA A 18 10 20 21
[ MEM PR PPOV6_S3_NMEM VREFDOQ A 18 19 20 21
[ MEM PVUR PPOV6_S3_MEM VREFCA B 18 19 22 23
[ MEM PR 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’ CAP
MEM 40S * —a0_amse =40_OHM SE =40_OHM SE =40_OHM SE =40_OHM SE =40_OHM SE
MEM 50S * s50_omv sE =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' ’
VEM DATAZSELF * =2x_DI ELECTRI C 2
NEM DATAZOTHERVEM * =8x_DI ELECTRI C 2
VEM_DQS20MDATA * =3x_DI ELECTRI C 2
VEM_CVD2CVD * =3x_DI ELECTRI C 2
VEM_ OMD2CTRL * =3x_DI ELECTRI C 2
VEM_CTRL2CTRL * =3x_DI ELECTRI C 2
MVEM CLK2CLK * =6x_DI ELECTRI C >
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 >
Menory to Power Spaci ng
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NclRuLEisEr NET_PHYSI CAL_TYPE | AREA_TYPE | PHYSI CAL7RU;E75I}E
MEM PVIR NEM * * MEM 2PWR MEM_70D MEM_TERM MEM 73D
MVEM_PVR * * DEFAULT MEM 40S MEM_TERM MEM 50S
Menory to GND Spaci ng
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
@D MEM * * MEM 2GND
Mermory Bus Spaci ng Group Assignnents
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NclRuLEisEr NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NclRuLEisEr
MEM A_DGS_0 MEM A_DATA_O * VEM DQS2OMDATA 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 * NEM DQS2OMDATA MEM A_DGS_2 * * MEM 20THER
MEM A_DGS_3 MEM A_DATA_3 * NVEM DQS2OMDATA MEM A_DGS_3 * * MEM 20THER
MEM A_DGS_4 MEM A_DATA_4 * NEM DQS2OMDATA MEM A_DGS_4 * * MEM 20THER
MEM A_DQS_5 MEM A_DATA_5 * NVEM DQS2OMDATA MEM A_DQS_5 * * MEM 20THER
MEM A_DQS_6 MEM_A_DATA_6 * NVEM DQS2OMDATA MEM A_DQS_6 * * MEM 20THER
MEM A_DGS_7 MEM A_DATA_7 * NEM DQS2OMDATA MEM A_DQS_7 * * MEM 20THER
MEM B_DGS_0 MEM_B_DATA_0 * NVEM DQS2OMDATA MEM B_DGS_0 * * MEM 20THER
MEM B_DGS_1 MEM B_DATA_1 * NVEM DQS2OMDATA MEM B_DGS_1 * * MEM 20THER
MEM B_DGS_2 MEM B_DATA_2 * NEM DQS2OMDATA MEM B_DGS_2 * * MEM 20THER
MEM B_DGS_3 MEM B_DATA_3 * NEM DQS2OMDATA MEM B_DGS_3 * * MEM 20THER
MEM B_DGS_4 MEM B_DATA_4 * NVEM DQS2OMDATA MEM B_DGS_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 * VEM 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 l\GﬁRUL»E VSET» I\IIENLAiDATAil . N I\AEMionHER o
MEML”_DATA ¥ SSAVE . VEM OATAZ S MEM A _DATA 2 * * MEM 20T HER o NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NclRuLEisEr
MEM A_DATA_3 * * MEM 20THER MEM A_DATA_O MEM *_DATA_* * NEM 20THERVEM
MEM A_DATA 4 * * MEM 20THER MEM A_DATA_1 MEM * _DATA_* * VEM_20THERVEM
MEM_A _DATA 5 * * I\IEMionHEVF} o MEM_A _DATA 2 MEM _* _DATA _* * MEM_ 20T} FER@ o
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NclRuLEisEr MEM_A _DATA 6 * * MEM 20T HER o MEM_A _DATA 3 MEM * _DATA _* * wmﬁzmmn@ 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 NclRuLEisEr MEM B_DATA 0 . : NEMEZOTHEFE B MEMA_DATA S MEM *_DATA_* . e zoTemen
VEM O VEM O " P MEM B_DATA_1 * * IVEM720THER _ MEM A_DATA 6 MEM * _DATA_* * ng,zanR@ i}
VEM O VEM CTRL " oo MEM B_DATA 2 * * IVEM720THER _ MEM A_DATA_7 MEM * _DATA_* * ng,zanR@ _
VEM CTRL VEM CTRL " oo MEM B_DATA_3 * * IVEM720THER _ MEM_B_DATA_0 MEM * _DATA_* * ng,zanR@ _
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 NCLRULE; Er MEM B_DATA 5 * * MEM 20T HER o MEM B_DATA 2 MEM * _DATA_* * wEMizcrrERr;»l;’n;l b
MEM_CLK MEM_CLK * MEM CLK2CLK MEM _B_DATA_6 * * MEM 20THER MEM B_DATA_3 MEM * _DATA_* * NEM 20THERVEM
I 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 N(:LRULEiSE“E VEM_ CVD N N VEM 2 oTrER VEM_ B_DATA 5 NEM *_DATA * N o omr e
MM MEM . NEM 2OTHERVEM MEM_CTRL * * MEM 20THER MEM B_DATA_6 MEM *_DATA_* * NEM 20THERVEM
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.

Thunder bolt SPI Signal Constraints

PHYSI CAL_RULE_SET LAYER ALFONBHTE | 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_0OHM_SE =45_0OHM_SE =45_0OHM_SE =45_0OHM_SE =STANDARD =STANDARD o

SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | WEI GHT
TBT_SPI . =2x_DI ELECTRI C 2

Thunder bol t/ DP Connector 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
T8TOP_80D . =80_CHLDI FF =80_CHLDI FF =80_CHwLDI FF =80_CHvLDI FF =80_CHLDI FF ~80_cruLo1 FF

NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT
TBTDP_TX TBTDP_TX * TBTDP_TX2TX TBTDP_TX2TX TCP, BOTTOM =6x_DI ELECTRI C 2
TBTDP_RX TBTDP_RX * TBTDP_RX2RX TBTDP_RX2RX ToP, BOTTOM =6x_DI ELECTRI C ?
TBTDP_TX TBTDP_RX * TBTDP_TX2RX TBTDP_TX2RX ToP, BOTTOM =10x_DI ELECTRI C ?
TBTDP_RX TBTDP_TX * TBTDP_TX2RX TBTDP_20THERHS ToP, BOTTOM =10x_DI ELECTRI C ?
TBTDP_TX *_TX * TBTDP_20THERHS TBTDP_20THER ToP, BOTTOM =6x_DI ELECTRI C ?
TBTDP_RX *_TX * TBTDP_20THERHS
TBTDP_TX *_RX * TBTDP_20THERHS SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
TBTDP_RX *_RX * TBTDP_20THERHS TBTDP_TX2TX . =4x_DI ELECTRI C 2
TBTDP_TX * * TBTDP_20THER TBTDP_RX2RX . =4x_DI ELECTRI C ?
TBTDP_RX * * TBTDP_20THER TBTDP_TX2RX . =6x_DI ELECTRI C ?

TBTDP_20THERHS

=6x_DI ELECTRI C

TBTDP_20THER

=4x_DI ELECTRI C

Thunder bol t/ DP Net

Properties

TBTPB

M._CP<3..1:2>

DP_TETPE_M DP_g0D P T NC

DP_TETPE_M DP_g0D P T NC TBTPB M. CN<3. .1: 2>
DP_80D DP_T. DP_TBTPB M._P<3..1:2>
DP_80D De_T: DP_TBTPB_ M. _N<3..1:2>
DP_g0D P T DP B LSX M. P<1>
DP_g0D P T DP B LSX M. N<1>
TBIDP 80D TBIDP RX TBT B D2R C P<1..0>
TBTDP_80D TBIDP_RX TBT B D2R C N<1..0>

IBL B 2R TBIDP 80D TBIDP_RX TBT B D2R P<1..0>

IBT_B 2R TBTDP_80D TBIDP_RX TBT B D2R N<1..0>

TBT_B_AUXCH DP_g0D DP_AUX NC DP TBTPB AUXCH CP

TBT_B_AUXCH DP_g0D DP_AUX NC DP TBTPB AUXCH CN
DP_80D DP_AUX DP_TBTPB AUXCH P
DP_80D DP_AUX DP_TBTPB_AUXCH N
DP_g0D DP_AUX DP_B AUXCH DDC P
DP_g0D 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

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

CO—IaLAaRD IBIDP_80D IBIDP T TBT A R2D C P<1..0>
CoO—eramn IBIDP_80D IBIDP T TBT A RPD 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—e-temea Ml DP_80D DP_T. DP_TBTPA_ M._C P<1>
CO—etamea Ml DP_80D DP_T. DP_TBTPA M. C N<1>
[ SR VY DP_80D Dp_T. DP_TBTPA M._C P<3>
[— R VY 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_80D 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>
CO—erama TEIDP_80D TEIDP BX TBT A D2R P<1>
CO—sramm TBIDP 80D TBIDP_RX TBT A D2R N<1>
[CO—IsLamm TBIDP 80D TBIDP_RX TBT_A_D2R P<0>
CO—Eramm IBIDP_80D IBIDP RX TBT A D2R N<O>
CO—Ieraaxs DP_80D DP_AUX DP_TBTPA AUXCH C P
CO—Ieraaxs 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
CO—eramn IBIDP_80D IBIDP T TBT B R2D C P<1..0>
[>—=ramn TBIDP 80D 1BTDP T TBT B R2D C N<1..0>
= TETDP 80D TETDP T TBT B R2D P<l..0>
f—t 1BTDR BOD 1BTDR T TBT B R2D N<l..0>

| — e

= —

=

=

=

=

=

=

=

=

| —

=

=

=

=

=

=

=

Thunderbolt | C Net Properties

RETTYPE
ELECTRI CAL_CONSTRAI NT_SET PrvsI AL 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—Ierseax TBT_SPI_4! TRT_SPI TBT SPI_CLK
CO—Ierse s TBT_SPI_4! TRT_SPI TBT SPI__MOSI
[CO—IeLsemso TBT_SPI_4! TRT_SPI TBT SPI_M SO
[ . TBT_SPI_4! TRT_SPI TBT SPI_CS L

25 64

25 64

Only used on dual -port hosts.

Only used on hosts supporting Thunder bol t

video-in
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M Pl Interface Constraints

Camer a Net

Properties

PHYSI CAL_RULE_SET LAYER &L?A‘{{E%JTE 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 . ~o5 om0 er =85_0HVLDI FF =85_0HMLDI FF =85_0HVLDI FF =85_CHM_DI FF. =85_CHM_DI FF o
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG v SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG v GHr
M PI_20THER . =4X_DI ELECTR C ? M PI_20THER ToP, BOTTOM =6X_DI ELECTR C ?
MPI_20LK . =6X_DI ELECTR C ? MPI_20LK ToP, BOTTOM =8X_DI ELECTR C ?
M PI CLK_20THER . =7X_DI ELECTR C ? M PI CLK_20THER ToP, BOTTOM =10X_DI ELECTR C ?

NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI mﬁRULEﬁSEr
M Pl _DATA * * MPI _zo'rHiEl'Rk o
M Pl _DATA CLK_M PI * M PI _211’KH
CLK_M PI * * MPI uK_zo"n—{E‘R" »

Menory Bus 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-
S2_MEM 458 * =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_CVMD2CVD * =2x_DI ELECTRI C > S2_CVD2CVD 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_2PVR TOP, BOTTOM =4x_DI ELECTRI C ? »
S2MEM_2G\ND * =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 G oup Assignnents
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NCLRULE = NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NCLRULE SET
S2_MEM _DATA* * * SZNEM720‘F>;ER o S2_MEM DQs1 S2_MEM _DATAL * -
S2_MEM_DCs* * * szNEMfonFEE i S2_MEM_DQs0 S2_MEM_DATAO * 527D®20./‘N[;A%A“ »
S2_MEM_CMVD * * szNEMfonQEE i
S2_MEM _CTRL * * szNEMfonQEE i
S2_MEM _CLK * * szNEMfonQEE o
S2_MEM_DATA* = * SziDATAZSE»L; i .
= oMo = oM on ; pp— Menory to Power Spacing
S2_NEM_ VD S2_NEM CTRL n < oo NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NCLRULESEr
S2_MEM_CTRL S2_MEM_CTRL . s2_crrzctR. S2_NEM PVR S2_MEM . SEMEM2PVR
S2_MEM * S2_MEM * * 52720THERA}E;\}1 . S2_MEM PVR . . DEFAULT

Menory to GND Spaci ng

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG RULE_SET

GN\ND

S2_MEM *

*

S2MEM 2GND

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ MNEM QK MEM 85D NEM O K MEM CAM CLK P
[ MNEM O K MEM 85D MNEM O K MVEM CAM CLK_N
[ NEM CNTL NEM 4! NEM CTRI MVEM _CAM CKE

[ MEM CNTL NEM 4! NEM CTRI MEM CAM CS L

> NEM 4! NEM CTRI MVEM CAM QDT

[ MEM VD NEM 4! NEM CTRI MEM CAM CAS L

[ MEM VD NEM 4! NEM CTRI MEM CAM RAS L
f— MEM VD NEM 4! MEM VD MEM CAM VEE L

[— MNEM CVD NEM 4 MEM CVD NMEM CAM BA<0>
(- NEM CND NEM 4! NEM CND NVEM CAM BA<1>
[— NEM VD NEM 4 NEM VD MEM CAM BA<2>

[ MEM DOEO. MEM 85D MEM DOEO. MEM CAM DQS P<0>
[ MEM DOEO. MEM 85D MEM DOEO. MEM CAM DQS N<O>
[ NEM DOR1 NEM 85D NEM DOR1 MEM _CAM DQS_P<1>
[ MEM DOS1 MEM 85D MEM DOS1 MEM CAM DQS N<1>
= MEM DATA_Q NEM 4 MEM DATAQ MEM CAM DMVkO>
(e NEM DATA 1 NEM 4 NEM DATAL MEM CAM DMk1>
[ NEM. NEM 4! NEM CND MEM CAM A<14..0>
[ MEM DATA O NEM 4! MEM DATAQ MEM CAM DO<7. . 0>
f— MEM DATA_1 NEM 4! MEM DATAL MEM CAM DOX<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
[ S MPL_85D M PL_DAT, M Pl _DATA CONN N
E—Meax M Pl _85D QK MPI MPI_CLK P
C—Meax M Pl _85D QK MPI MPI_CLK N

[y MPI_85D QK MPL MPI_CLK CONN P
e MPI_85D QK MPL MPI_CLK CONN N
[ NEM PUR PP1V35_CAM

[ S MNEM PVR PPOV675 CAM VREF
(e MEM PVR PPOV675 MEM CAM VREFCA
> MEM PVR PPOV675_MEM CAM VREFDQ
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8

7

6

PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1TOL_DI FFPAI R . =STANDARD =STANDARD =STANDARD =STANDARD 0.1 M 0.1 M1
2TOL_DI FFPAI R B =STANDARD 0.2 MW 0.1 M =STANDARD 0.1 M 0.1 M

SMC SMBus Net Properties
NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—swmsswo s sa ME_45S_R 50 A SMBUS SMC 0 SO _SCL
ot sico so soa NB_45S_R_50 A SMBUS SMC 0_SO_SDA
[O—sasscisisa NB_45S_R_50 A SMBUS SMC 1 SO _SCL
[CO—sts suo1 sosoa ME_45S_R_50. rE SMBUS SMC 1_SO_SDA
[O—sas s sa NB_45S_R_50 A SMBUS SMC 2 S3 SCL
[O—sas s A NB_45S_R_50 A SMBUS SMC 2 S3 SDA
O—sasswcasa NB_45S_R_50 A SMBUS SMC 3_SCL
[O—steus suoa s NB_45S_R_50 A SMBUS SMC 3 SDA
[O—sasscscsa NE_45S_R 50 A SMBUS SMC 5 G3 SCL
[Co—saus sios Gasoa NB_45S_R_50 A SMBUS SMC 5 G3 SDA
SMBus Charger Net Properties
NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—semse neeeae CHGR CSI P
[O—semse nieeeae Tol_DiEEPAIR CHGR CSI_N

Tol_DiEFPAIR CHGR CSI R P
g Tol_DiEEPAIR CHGR CSI_R N
[CO—sesse neeeae Tol_DiEFPAIR CHGR CSO P
Co—semse neeeae Tol_DiEFPAIR CHGR CSO N
fa—t Tol_DiEEPAIR CHGR CSO R P
[ — TQI_DI EEPAIR CHGR CSO R N

37 40 60
37 40 60

14 32 37 40 43 44 64 69
14 32 37 40 43 44 64 69
37 40 61 65

37 40 61 65

36 37 40 44 64
37 40 48 50 64

37 40 48 50 64

43 50

43 50

ISYNC MASTER=CONSTRAI NTS
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4

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_455 . 1701l FFPAI R —45_0mm SE —45_0m SE —45_0m SE ~1TOL_DI FFPAI R ~1TOL_DI FFPAI R
SENSE_1TOL_P2MM . 1TaL_prFFPATR 0.200 M1 0.100 M1 ~1TOL_DI FFPAI R ~1TOL_DI FFPAI R ~1TCL_DI FFPAI R
THERM_1TOL_45S . 1701l FFPAI R —45_0m SE —45_0mm SE —45_0mm SE ~1TOL_DI FFPAI R ~1TOL_DI FFPAI R

SPKR_DI FFPAI R . 1701l 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_cavp @0 . @D P2Mu
THERM . =2: 1_SPACI NG 2 CPU_VOCSENSE @0 . @D P2va
AUDI O . =2:1_SPACI NG 2
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 ao ak_PaE . anD_P2vm
an B =STANDARD 2 ao PClE B aND_P2MM
G\D SATA* * GND_P2MM
— @0 ser . anD_P2vu

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

— @0 Lvos+ . anD_P2vm

GND_P2MM * 0.20 MV 10000
o SB_POVER CLK_PC E * PWR_P2MM

PWR_P2MM * 0.20 M 10000
SB_POVER SATA* * PWR_P2MM
SB_POVER SATA* * PWR_P2MM

J11/J313 Specific Net Properties
RETTVRE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL sPAci NG

[ — ENSE_DI FEPAI R THERM 1TQ1_4! THERM INLET THVSNS D1_P a4
[CO—SENSE_DIEERAIR THERM 1TQ1_4 THERM I NLET THVENS D1 N a4
[CD—SENSEDIEERALR THERM 1TQ1_4 THERM TBTTHVENS D2 R a4
[— ENSE_DI EEPAI R THERM 1TQ1_4 THERM TBTTHVENS D2 R N aa
[— ENSE_DI EEPAI 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 THVBNS P aa
[ ENSE_DI EEPAI R THERM 1TQ1_4 THERM TBT M.BBOT THVBNS N aa
[ SENSE_DIEEPALR THERM 1TO1_4 THERM M.BBOT THVSENS D3 P
[— ENSE_DI EEPAI R THERM 1TQ1_4 THERM M_BBOT_THVSNS D3 N
- ENSE_DI FEPALR. ENSE_1TQ1_4! ENSE . TBDTHVENS D2_P a4
O SENSE_DIEERALR ENSE_1TO1_4! ENSE TBDTHVENS D2 N a4
[— ENSE_DI EEPAI R ENSE_1TQ1_4: ENSE CPUTHVENS D2 P aa
[— ENSE_DI EEPAI R ENSE_1TQ1_4: ENSE CPUTHVENS D2 N aa
[ SENSEDIEERALR ENSE_1TO1_P2WM ENSE CPUVCCI OS0_CS N
[CO—SENSEDIEERALR ENSE_1TO1_P2WM ENSE CPUVCCI GOS0 _CS P
[— ENSE_DI EEPAI R ENSE_1TQ1_P2Mv ENSE CPUVR | SNS1 P 42 52
[— ENSE_DI EEPAI R ENSE_1TQ1_P2Mv ENSE CPUVR | SNS1_N 42 52
[— ENSE_DI FEPAI R ENSE_1TQ1_4! ENSE CPUVR | SNS2_P 42 52
[— ENSE_DI EEPAI R ENSE_1TQ1_4: ENSE CPUVR | SNS2_N 42 52
[— ENSE_1TQ1_P2Mv ENSE CPUVR I SNS1 P R 42 43
[— ENSE_1TQ1_P2Mv ENSE CPUVR I SNS1_N R 42 43
[ — ENSE_1TQ1_4! ENSE . CPUWR ISUM R P a2
[ — ENSE_1TQ1_4! ENSE . CPUVR | SUM R N a2
(- ENSE_DI FEPAL R ENSE_1TQ1_P2IM. ENSE . | SNS_CPUDDR P a2
[ — ENSE_DI FEPAI R ENSE_1TQ1_P2IM. ENSE . | SNS _CPUDDR N a2
[CO—SENSE_DIEERALR ENSE_1TO1_4! ENSE I SNS P3V3S5 N a2z
CO—SENSE D EEPALR ENSE_1TO1_4! ENSE | SNS_P3V3S5_P a2z
[CD—SENSEDIEERALR ENSE_1TO1_4! ENSE I SNS 3V3 SO P
[ SENSE_DIEEPALR ENSE_1TO1_4! ENSE I SNS 3V3 SO N
[— ENSE_DI EEPAI R ENSE_1TQ1_4: ENSE | SNS CAMERA P a1
[ ENSE_DI EEPAI R ENSE_1TQ1_4: ENSE | SNS CAMERA N a1
CO—sensEniEEPAlR ENSE_1TO1_4! ENSE I SNS P3V3 SO N a1
CO—SENSEDIEERALR ENSE_1TO1_4! ENSE I SNS P3V3 SO P a1
[— ENSE_DI EEPAI R ENSE_1TQ1_P2Mv ENSE I SNS 1V05_SO P 42 55
[— ENSE_DI EEPAI R ENSE_1TQ1_P2Mv ENSE I SNS 1V05_SO0 N 42 55
[CD—SENSEDIEERALR ENSE_1TO1_4! ENSE | SNS BMON GAIN P
- ENSE_DI FEPAL R ENSE_1TQ1_4! ENSE . | SNS BMON_GAI N N
[CO—SENSEDIEERALR ENSE_1TO1_4! ENSE | SNS HS COVPUTI NG N a1 43
D —SENsEDIEERALR ENSE_1TO1_4! ENSE | SNS HS COVPUTI NG P a1 43
[ — ENSE_DI FEPAI R ENSE_1TQ1_4! ENSE . I SNS HS OTHER N a1
(- ENSE_DI FEPAI R ENSE_1TQ1_4! ENSE . I SNS HS OTHER P a1
[CO—SENSEDIEERALR ENSE_1TO1_4! ENSE ISNS 1V2 S3 N 41 53
CO—SENsE D EERALR ENSE_1TO1_4! ENSE ISNS 1V2_S3 P a1 53
[ —S ENSE_DI FEPAI R ENSE_1TQ1_4! ENSE . | SNS Al RPORT N a1
[— ENSE_DI FEPAI R ENSE_1TQ1_4! ENSE . I SNS Al RPORT P a1
D —SENSEDIEERALR ENSE_1TO1_4! ENSE I SNS SSD N a1
[CO—SENSEDIEERALR ENSE_1TO1_4! ENSE I SNS SSD P a1
(- ENSE_DI FEPAI R ENSE_1TQ1_4! ENSE . I SNS LCDBKLT N a1
[ — ENSE_DI FEPAI R ENSE_1TQ1_4! ENSE . I SNS LCDBKLT P a1
- ENSE_DI EEPAIR ENSE_1TQ1_4! ENSE . | SNS_PANEL_N 43
[ — ENSE_DI FEPAI R ENSE_1TQ1_4! ENSE . | SNS PANEL P 43
[ ENSE_DI EEPAI R ENSE_1TQ1_4: ENSE I SNS HS GAIN N 43 44
0 ENSE_DI EEPAI R ENSE_1TQ1_4: ENSE ISNS HS GAIN P 43 44
[— AUD DI FE. 1TQI_DIEEPAIR WsNe) SPKRAMP_ | NR P 47 61 65
CoO—ApDEr 1TOl_DIEEPAIR W el SPKRAMP_| NR N 47 61 65
[ — 1TOl_DIEEPAIR W he) MAX98300 R P 47
(- 1TOl_DIEEPAIR W he) MAX98300 R N 47
oS PKR_DI FEPALR. W el SPKRAMP_ROUT P 47 64
o—sRar PKR_DI FEPAL R W el SPKRAMP_ROUT N 47 64
[— B_PONER PP3V3 S5 8 11 13 15
= p— PP3V3 SO

= D GN\D
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SD Card Net Properties

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

i
ELECTRI CAL_CONSTRA! NT_SET PHYSI CAL SPACI NG

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

(e D asse SDCONN_ WP

0D D asse SDCOWN_CVD

(e D asse SDOONN DETECT L
[ D asse SPl SD SPI_CLK

0 D 45SE SPl SD SPI_CS L

=0 D asse SPI SD SPI_MOSI

(e D asse SPl SD SPI_M SO

D QK 2sma SDSCLK CLK 25M X1
(e QK 2sma SDCLK CLK25M X2 R
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Change Li st:
<RDAR: / /| COVMPONENT/ 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

Mobi | eMac HW Radar :

<rdar://conponent/ 497591>
<rdar://conponent/ 497587>
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<rdar://conponent/ 497588>
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<rdar://conponent/ 497589>
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