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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.
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i 2ry A
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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
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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 AL Tosn e tor Boder e
M_B_DEVEL: ENG ALTERNATE, BKLT: ENG, XDP_CONN, DDRVREF_DAC, SOPGOCD_I SL, DBG.ED, | SNS: ENG 37651129 37650855 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 ton
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 a0 e
37250186 37250185 ALL M@ alt to O odes
OJr r ent Sensor (bnf i gur at I On 19750479 19750478 ALL 200uW Epson alt to NOK
BOM GROUP BOM OPTI ONS - CPU DRAM CFG Chart 37651053 37650604 ALL Godes a1t 1o Fairahild
I SNS: ENG S — o VENDOR CFG1 | CFGO 37180713 | 37150858 At oo
| SNS: PROD (CPLLHS_| SNS: S CPUNRL) SNS: YES, CRAAL| SNS: YES, PIV05_. SAS: N A RPCRT_| 5165 NG, S50 SNk Y, LCCBKLT_| SNS: N\ VS5, SNS: N\ 3V350_1 SNS: N OTHER_HS_| SNS: ) CAVLY SH5: Q) CRUDKRL| 15V PAREL_| ShS: O HYNI X 0 0 12850371 12850376 ALL rome Lt o sawe
SAVBUNG 1 0 15281821 15281757 ALL o nec
CPU DRAM SPD St r aps v RO o . 19750480 19750343 ALL [
| BOM GROUP | BOM OPTI ONS - 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 RAMCFQD: L, RAMCFGL: L, RAMOFG2: H, RAMCFGS: L, DRAM TYPE: HYNI X_8GB o S| ZE CFG 3 CFG 2 35383452 35351280 AL
DDR3: SAVBUNG 4GB RAMOFGD: L, RAMOFGL: H, RAMDFGR: L, RAMOFGS3: L, DRAM TYPE: SAVBUNG 4GB o 48 0 0 12690989 12690284 At o
DDR3: SAVBUNG 8GB RAMCFGD: L, RAMOFGL: H, RAMDFGR: H, RAMDFGS3: 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 S7rS01ss 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
DDR3: HYNI X_16GB RAMCFQD: L, RAMCFGL: L, RAMCFG2: L, RAMCFG3: H, DRAM TYPE: HYNI X_16GB 13850681 13650638 A men e
DDR3: SAMBUNG_16GB RAMCFQD: L, RAMCFGL: H, RAMCF@: L, RAMCFG3: H, DRAM TYPE: SAVBUNG 16GB 13850841 13650638 AL Lo
DDR3: ELPI DA_16GB RAMCFQO: H, RAMCFGL: H, RAMCFG2: L, RAMOFGS: H, DRAM TYPE: ELPI DA_16GB 376S00014 | 876S076e1 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 ammabl e Parts 107S0250 10750248 ALL e 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 50w, 1. . 500 12890 CRITI CAL TBTROM BLANK 860- 3428 860-1327 AL o s o
341500159 1 120, EPROM FALCEN 8 DGE(VRT. 1), PRXO 0, 911013113 12890 CRITI CAL TBTROM PROG 33350787 33380677 o Tre x| ALL o s o
33851214 1 1 SHEL2- 81, 40M2/ SO0M S e 167808 U5000 CRI TI CAL SMC: BLANK 860-3690 860-1328 AL e s o _—
335500006 1 |G, SERI AL FLASH, 64 MBI T 3V, BON, GE=1 U6100 CRI Tl CAL BOOTROM_MAC: BLANK 33350785 33350681 SRawTeE X s | ALL T ST wo s
335S00007 1 ICSERI AL FLASH 64 MBI T 3V, VBON, GE=1 U6100 CRI TI CAL BOOTROM_NUM BLANK 35353814 35353812 AL s e
341500153 1 |6 B RMWDL0B), PROTO 0, 111011133 U6100 CRI TI CAL BOOTROM PROG 311500008 | 3110271 AL o e
311S00007 31150426 ALL ALT SN BUFFER
311S00015 31150450 ALL AT 2T A
,\/bdul e Par t S 311500013 3110508 ALL AT SN BurER
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON 311500014 | 31180815 ALL o v
337500029 1 BOW GO, D0, 1.8, 15W 2+2,0. 7, M B1168 0500 CRI TI CAL CPU. 2. 1GHZ 353500133 | 353s2741 AL e o
337500073 1 BON G, 00, 1. 6, 15W 242, 0.6, 4M B1168 0500 CRI TI CAL CPU: 1. 6GHZ
338500069 1 |G TE, PR 26,286, 1212  FO-CBP, TRAY 2800 CRI TI CAL
33851264 1 |G, 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, 52A. 5. 9M 8P 3. 33,3 OFN Q7310, Q7320 CRI TI CAL VCORE_FET: REN
376500037 2 VGSFET, 1 .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. 33,3 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 Tl CAL BOM OPTI ON
33350677 4 1. SORAM 56, LPDCRS- 1600, 178 FBGA 12300, L2400, L2500, 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
333S00001 4 1 C., SORAM 23NM 8GS, LPDDRS- 1600, 178P FBGA 2300, L2400, L2500, U2600 CRI TI CAL DRAM_ TYPE: SAVEUNG 4GB ST =S TEEIETE
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, 176 FBCA 12300, L2400, U250, L2600 CRITI CAL CRA TYPE: ELP DA 4G BOM Confi guration
33350791 4 1 SoRA 26ch, LPDERD- 1900, 178 PR L2300, (2400, LES00, U260 CRITI CAL o TP L7 o 58 d} Appl e | nc.
33350793 4 1 . SORAM 56, LPDCRS- 1600, 178 FBGA 12300, L2400, L2500, L2600 CRI TI CAL oRANM TYPE: M CRON 4GB ®
33350791 4 1C. SORAM 16G8, LPCDRY- 1600, 178P FBGA 12300, L2400, 12500, L2600 CRI TI CAL CRAMLTYPE: M CRON 6B NOTI CE OF PROPRI ETARY PROPERTY:
33350789 4 | G, SR 257 5265, LPDERS- 1600, 1767 FOGA L2300, 12400, L2500, 2600 CRI TI CAL CRAM TYPE: ELPI O 1668 PRBRI ETARY | PROPERY ONERRPLE | 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
I'V ALL RI GHTS RESERVED
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BOM Vari ant s Alternate Parts
BOM NUMBER BOM NAMVE BOM OPTI ONS ) PART NUMBER | R NOVBER | BOV OPTION | REF DES | COWENTS:

639- 00623 PCBA, MLB, BEST, HY- 4GB, X430 M.B_CWNPTS, CPU: 2. 1GHZ, DDR3: HYNI X_4GB, ALTERNATE o 685- 00047 685- 00048 ALL fanesas a1 to W shay
639- 00624 PCBA, MLB, BEST, HY- 8GB, X433 M_B_CWNPTS, CPU: 2. 1GHZ, DDR3: HYNI X_8GB, ALTERNATE
639- 00625 PCBA, MLB, BEST, HY- 16GB, X433 M.B_CWNPTS, CPU: 2. 1GHZ, DDR3: HYNI X_16GB
639- 00626 PCBA, MLB, BEST, SM 4GB, X433 M.B_CMNPTS, CPU: 2. 1GHZ, DDR3: SAMSUNG_4GB, ALTERNATE 33350704 33350700 | AL | O
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_CWMNPTS, 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_CMNPTS, 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, 9113 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 ONERRPLE | 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
I'V ALL RI GHTS RESERVED
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PD Mbodul e Parts

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
806- 5107 1 CAN, TOPSI DE, ALT, 341/ 343 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/ 913 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

Z0413 Z0410

STDOFF- 4. 50D1. 52H SM STDOFF- 4. 50D1. 52H SM Sl?Qégl SI?QR%QZ
)= HO — —( 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 -1— sil- 1. 1X0. 4- 1. 4x0. 7 Sh- 1. 1X0. 4-1. 40. 7 2x MDP Connect or
SL0405 L0407
Fan Boss X21 Boss SSD Boss | TSP ?TQNSQ
Z0405 Z0414 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
= ssoa3z = 8601327 = e60-1327 SL0404 Sk0d08
TH
L —( 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

LSYNC_VASTER=MASTER SYNC_DATE=MASTEH
um==
PD PARTS
BTG, ROV e |
CB Appl e I nc. <SCH_NUM=| D
<} <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: i
THE | NFORMATI ON_CONTAI NED HEREI N | S THE <BRA|\O_'>
P 'Rl ETARY PROPERTY_OF APPLE | NC.
THE POSESSCR AGREES TO THE FOLLOW NG | I ——
| TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 4 OF 121
Il NOT TO REPRODUCE CR COPY I T e —————

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

IV ALL RI GHTS RESERVED 4 OF 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> 0 o7
o7 25 (@O—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 o
TET Sink 0 o7 25 (OOT}—DP_TBISNKO M. C P<l> - C58 |ppi1 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> 54 I nternal panel
o7 25 (OO} DP TBTSNKO M. C P<2> - P55 Ippoi1 TXP2 — 6
(CoTDP_TBTSNKO M._C Ne<3> o A57 |op1 Txng EDP_TXP2 NC INT_ M. CP<2> o
- DP_TBTSNK p<3> * 57 | oo 1 TxP3 EDP_TXNS [ A49 NC INT M. CN<3> o
o7 25 (OOT}—DP_TBTSNKO M. C P<3> g =07 — g [ EDP_TXP3 | B49 ° NC INT M. CP<3> o s
o725 10 qO}—DP_TBISNKL M. C N<O> o 1 lppi2 TXN0 o
o7 25 10 qooTDP TBTSNKL M. C P<0> - G50 | ppi2_TxPO
o7 25 10 (OOT}—DP_TBTSNKL 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= |NT AUXCHC P D © &
TBT Si nk. 1h 67 25 18 DP_TBTSNK1 M. C N<2> - A9 | ppy 2_TXN2
(Med with HOM o 25 18 < DP TBTSNK1 M. C P<2> — 220 | DDi2_TxP2
if necessary) o7 25 18 O e TBTSNGL M. C e3> o232 |DDi2_TxNs EDP_RoOW | D20 MCP EDP ROOMP
<< .- — |
o7 25 10 (ooTDP TBTSNKL M. C P<3> - BS3 | ppi2_TxP3 EDP DI SP_UTIL [ A43 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\%I?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 TRE AY3 | pAl SY_CHAI N_NCTF DAI SY_CHAI N_NCTF| A4 MCP DC A4 OB TP0500
AY60 hwr=4
AP MCP_DC AY60 DAl SY_CHAI N_NCTF ABO MCP DC A60
TPOS31 532 s _MCP_DC A1 AY61 e AY6L | palsy_cHAI N NCTF x: 2:704/-\: 37£E AGL MCP DC A61 B6L E‘I?s TPO510
MCP_DC AV62 AY62 AY62 CHAI N_NCT! COHAIN TRE ° .
* vor oo o LRUE o7 x: i:f :z, E DAI SY_CHAI N_NCTF| 262 MCP DC A62 —I® TPO511
ary CHAINNC 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_
s RE — DAI SY_CHAI N_NCTF DAI SY_CHAI N_NCTF| A2 e MCP DC AVR AY2 s —aB TP0521
MCP_DC B62 B63 mE DAI SY_CHAI N_NCTF A8 re
[ B63 | pal SY OHAI N NGTF DAl SY_CHAI N_NCTF tmE  MOP DC AVB AY3 s
voP 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_CHAI N.NCTF| 262 15 MCP DC AV62 AY62 s
_CHAIN_NC AV63
DAl SY_CHAI N_NCTF| MCP_DC_AV63 D)
S TP0530

CRI TI CAL
OM T_TABLE
U0500
BROADVEELL- ULT
ch 2
SYM 18 OF 19
NCx T2 |RsVD  SPARE revD 28 (o
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

d} Appl e I nc.
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CFG<10>: SAFE MODE BOOT

CFG<9>
CFG<8>
CFG<4>
CFG<1>
CFG<0>

NOSTUFF
R0640"

1K

5%

11200

201

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

: PCH- LESS MODE

: RESET SEQUENCE STALL

These can be placed close to J1800

and are only for deb

HSW PRE_ES2
'R0639

1K

5%

120w

201

201, 2

= i ssue,

but

—CPU CFG=4> 6 16 67
EDP

NOTE: Pre-ES2 CPUs have issue with Sx cycling,

CFG<9> |l ow to avoid

nust set
1.7V Vboot (CPU Sighting #4391569).

this locks CPU VR at

CRI TI CAL
OV T_TABLE
U0500
BROADVEELL- ULT
2GGI2
5855 5142 38 17 16 1 13 8 PP1V0O5_SO NCXEC PROC_DETECT* SYM 2 OF 19 (ry  PROY* JGQXD_‘%@ R
RO610" o (py PREQNOZ o  XDP CPUPREQL ermyuses or
o o7 37 CPU_CATERR L o8 catERR* 7]
% s ey PROCTOESO o XOP CPUTCK miscsor
Ve 67 aa@CPUF’ECI—‘_.ﬂ PECI Py PROC?TMSLM@ 16 64 67
201, RO611 (1Py  PROC_TRST* |E59 XDP TRST L 12 16 64 67
o7 51 30 a7¢gry—CPU PROCHOT L v CPU PROCHOT R L =83 PROCHOT  THERMAL | 9
5% £ ey PROC TD | FO3 XDP_CPU TDI 16 64 67
“::W 57 CPU_PVRGD - B | PROCPWRGD g " PROC_TDOLF82 g XDP CPU TDO oD 0 o o7
o7 CPU_SM RCOVP<0> 220 | sm roovPo Py BPMD* 560 XDP_BPM L<0> 16 67
67 CPU SM RCOWP<1> - AVE0 | 5 RcOVPL (1Py  BPML* |560 XDP_BPM L<1> 16 67
o7 CPU_SM RCOVP<2> - AU61 | 5m RoOVP2 (ry  BRMVR* L @=aXDP BPM L<2> o 6 o7
Py BPMBY 02 XDP_BPM L<3> .
R0650* RO651* R0652" R0620" 10 TP CPU MEM RESET L &—"Y154 SM DRAVRST* E Py BP9 g  XDP BPM L<d> G 10 o1
200 121 100 10K Py BPMB* |63 XDP_BPM L<5> 16 o7
120m 120W - oo 1 M/TT, EN L AV61 | s\ PG ONTLL PN XDP_BPM L<6> 16 67
201, 201, 201, 201, (ry BPM IOl g XDPBPML<7> e
PLACE_NEAR=U0500. AUSO: 12, 7T
P 00 e NEART U500, AUB1: 12. 7rm L
PLACE NEAR-UDB00. C51: 12. 7mm =
CRI TI CAL
OV T_TABLE
UO500
BROADVEELL- ULT
ZCa-gl'Z
SYM 19 OF 19
o110 @Y PUCFG0> g A0 lcrep (1py  RESERVED RsvD_TP| AV63 TP _MCP_RSVD AV63
7 16 6 CPU CFG<1> ACB2 | cral (1py RSVD_TpP| AUE3 TP_MCP_RSVD AU63
67 m@%& CF@ (1py
oo @@y PUCEG3> g MOS Iorgg iy RsvD_TP| 63 TP_MCP RSVD C63
oo @y CPU CEGed> g MO0 ey ey RsvD_TpP| 62 TP _MCP RSVD CB2
67 m@M‘i CFGE (1Py)
oy CPUCEGe> g YO lcres ey RsvD_B43| P43 o\
67 m@M& CFG7 1Py
oo BYCPUCEG8> g V62 lcras ey RsvD_TP|_A51 TP_MCP RSVD A51
o7 10 o(By-—CPU_CEG<9> - O lcr® ary RsvD_TP|_B51 TP_MCP_RSVD BS51
67 16 oy CPU CEC<10> > 00 fcFaio aey
o7 18 CPU CFG<11> U0 | crall (1py rRsvD_TpP| 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 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 e e sns@M‘ﬂmmmum RSVD&(NC
1 = NORMAL OPERATION 0 = POWER FEATURES NOT ACTI VE . CPU CEG<16> A2 | crane (1o RrsvD_Y22 NC
1 = VR SUPPORTS SVID 0 = VR DOES NOT SUPPORT SVI D > CPU CFG=18> 063 | crais (1o
1 = NORMAL OPERATION 0 = NOA ALWAYS UNLOCKED CPU CFGe17 6L PROC_OPI_covp| AY15 CPU_OPI _RCOVP
1 = D SABLED 0 = ENABLED D e w2 gg; (P
1 = NORVAL OPERATION 0 = PCH LESS MODE D PUCEELE ——p—— (e ReVDLAY6Z, Nc 'RO690
1 = NORMAL OPERATION 0 = STALL AFTER PCU PLL LOCK CPU CFG RCOVP V63 | crG_RoOWP RsvDL D58 o (o 49.9
15w
NCx—22| RsvD vss| P22 . mo
ug access NC)% RSVD vss| 21
16 67 NCX—= RSVD 1 =
1o 67 NCXa PP P20~
o er PCH TD | REF NC* ez ] gy RSVDW(NC
16 67 TD_I REF RSVD) WNC
e RO680'| |'R0685
o A% v zow
5% 5% 201, , 201
11200 20w

ISYNC MASTER=W LL _J43

SYNC DATE:O&/ 13/ 201,

d} Appl e I nc.
®
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. MEM A 0> AHE3
5B MEM A DO<1> =0 AH62
o3 By—MEM A DO<2> =0 AK63
o M A N AK62
63, MEM A 4> AH61
63 MEM A 5> AH60
- M A N AK61
63 MEM A 7> AK60
. MEM A 8> AMB3
63 MEM A 9> AVB2
63 MEM A 10> AP63
63 MEM A 11> AP62
o MVEM A 12> AVB1
63 MEM A 13> AVBO
63 M A 14> AP61
63 MEM A 15> AP60
63 MEM A 16> AP58
63 M A 17> ARS8
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, MVEM A 26> AVB4
63, MEM A 27> AK54
o3 M A 28> AL55
63 MEM A 29> AKS5
63 MEM A 30> ARS4
o MVEM A 31> ANS4
63 MEM A 32> AY58
2 MVEM A 33> A58
63, MEM A 34> AY56
63 MEM A 35> AVE6
o3 M A > AV58
63, MEM A 37> AUS8
2By MEM A DO<38> V0
s:@JML—.A_U%
2B MEM A DQ<40> =0 AY54
2B MEM A DQ<41> o=t AVB4
5B MEM A DQ<42> o— AY52
2By MEM A DO<43> o— AVG2
= 8D MEM A DQ<44> o= AV54
5B MEM A DQ<45> =0 AUs4
o2 By NEM A DO<46> o— AV52
63— MEM A DO<47> — AUS2
2B MEM A DQ<48> =0 AK40
o2 By NEM A DO<49> o= AK42
o MEM A_DO<50> AVA3
38D MEM A DQ<51> =0 AMAS
63, MEM A 52> AK45
63 MEM A 53> AK43
63 MEM A 54> AMI0
6s MEM A 55> Ami2
63 MEM A 56> AV46
63 MEM A 57> AK46
o M A N AVA9
o3 MVEM A 59> AK49
o MVEM A 60> AWK8
o MEM A_DO<61> AK48
63 MEM A 62> AMB1
63 MEM A 63> AKS1

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

o

epeeegee
EHEHE

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

SA_DQB3

CRI TI CAL
OM T_TABLE
g UUbI(:)E) UL7SA_CLKO* AU37 MEM A CLK N<O> 20
O Z‘DC“+EC,—|—2 SA_CLKO|[_AV37 MEM A CLK P<0> 2
Sym oA 19 SACLKLY AVBE g MEM A OLK N<l> oD
SA CLK1! AY36 . MEM A CLK P<1> o =
< SA_CKEO| AWA3 MEM A CKE<0> 20
3 SA CKE1| AM3 M A _CKE<1>
. Y 20
E SA_CKE2| AY42 MEM A CKE<2> 2
g SA CKE3[ AY43 g  MEM A CKE<3> o
g SA_CS0* AP33 MEM A CS L<O> 20
g sA CsI B2 g MEMACSL<l> 0 epna
sA coTo| APS2 g MEMA CDT<0> om0
LPoDRS
cass SA_RAS* :AY34 - =MEM A RAS L oo <
AVB4 =
sz SA VE* - =MEMA VE L o s
oe SACASRARY o MEMACGASL e
cass SA BAO AU35 =VEM A BA<0> 63
cams  SA_BA1[ AV3S . MEM A CAB<6> oo =
cms  SA Baz| AY4l * =MEM A BA<2> oo <
0 SA_MAO AU36 e =MEM A A<0> oo &
cws SAMIAYST o -MEMA A<l> oD -
caes SA MA2 AR38 =MVEM A_A<2> 63
rovor  SA_MA3| AP36 TP_LPDDR3 RSVDL S
rovoz SA_Maa| AUBS . TP_LPDDR3 RSVD2 oo o
o SA Mas| AR36 =MEM A_A<5> 63
e SA Mas| AV40 =MEM A A<6> o2
cana SA MA7 AVB9 =NVEM A A<7> oD 63
a3 SA Mag| AY39 =MEM A A<8> 63
i SA MA9) AU40 - =MEM A A<9> ooy &2
caer SA_Malo[ APSS =MEM A A<10> o
a7 SA_MALL| AWML =MEM A A<11> 63
care SA_MAL2| AUAL MVEM A CAA<6> 20
caso SA_MA13| ARSS =MEM A A<13> 6
cano SA_MAL4| AVA2 =NEM A A<14> oo o
s SAMAIS[AM2Z 0 -MEM A Aci5> oD =
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> o
SA_DQsNe| AL43 @=p/EM A DC5 N<6> aD
SA_Dos7|_AL48 o MEM A DCS N<7> a5 =
SA_DasPo| AJ62 @=gVEM A DOS P<0> Va:n X
SA_DQepP1| AN61 M A P<1> 63
SA_Dqsp2| ANS8 MVEM A P<2> o2
SA_DQsP3| ANSS MEM A P<3> 63
SA_DQepPal AVE7 VEM A P<4> o
SA_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 MM VREFCA o
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
MEM B > AY31
. S A¥91 {58 o BROAIECD LT SBoko | ABE oy WEMB OK N<O> gy
SB_DQL 2C+ SB_Cko| AN38 MEM B CLK P<0> 22 24 70
o, MEM B DQ<2> AY29 | 5B pe B SB_CK1* |AK38 MEM B CLK N<1>
SYM 4 OF 19 T i e — (o 51> T
w M B DO<3> AVE9 | sB_DcB sBLoa[A38 g MEMB OKP<l>  pm e
63, MEM B 4> AV31 | s poa cm
oy MEMB DOS> gy AW Isp pop @ SB_CKEO| AY49 MEM B CKE<0> 22 24 70
OBy MEM B DO6> gy AV29 Isp pop 4 sB_ckel| AB0 M B_CKE<1> 222470
oy MEMB DOT> gy A9 Isp oy 4 SB_CKEz| AMO MEM B CKE<2> 22070
o MEM B DO<8> AY27 | sg_ps g SB CKE3| AVS0 g MEMB CKE<3> e
= MEM B DO<E T 0% 23 24 70
o MVEM B 10> AY25 | 5B pQLO % SB_CS0* |yAVB2 MEM B CS L<0> 22 23 24 70
s MEM B DO<11> AVES | 5B QL1 g sB oS NGZ g MEMBOSL<1> ey
. MEM B DO<11> ol P g 22 23 24 70
o MEM B DO<13> ART | 55 pQL3 se_coto| ALS2 g  MEMB ODT<0> yey
. ey ey P . 22 23 24 63 70
o MEM B DO<15> AR5 | 5B paLs cass SB_RAS* [yAMBS =MEM B RAS L o
. MEM B DO<16> AMEY | sB_pQLe e SBVERNGS g SMEMBVEL 0 e
&3 M B, 17> AK29 | 55 pQ17 cae1 SB_CAS* WAMB3 =MEM B CAS L
63. MEM B 18> AL28 | 5p po18 ®
63. MEM B 19> AK28 | 55 poL9 casa SB BAO| AL35 =MEM B BA<0> 6
o MEM B DQ<20> AR29 | sg pro ces  SB_BAI|AVBE o  MEM B CAB<6> O 2 2 o 70
63, MEM B 21> AN29 | s poe1 cams  SB BA2| AU =MEM B BA<2> o
63, MEM B 22> AR28 | 5p pae2 ®
o MEM B DQ<23> AP28 | sp pee3 cams  SB_MAO| AP40 =MEM B A<0> o
e MVEM B 24> AN26 | sp poea ces  SB_MaL| AR4O =MEM B A<1> .
o2 CBry—NEM B DO<25> o——""25 | sB D@5 cams  SB_MA2| AP42 =MEM B A<2> o
oCEyMEMB DO<26>  gg AR |sp popes Revoe  SB_Mag| AR42 TP _LPDDR3 RSVD3 o
oC@yMEMB DO27> g AP25 |sp pop7 rovos  SB MMl ARAS g TP LPDDR3 RSVDA  pm e
ss@Jw>—“A_K26 SB_DQ®8 cmo  SB_Mas| AP4S =MEM B _A<5> 63
oC@yMEM B DO<20> g AVO | sp popg o SB_Mas| AME =MEM B A<6> o
o MEM B DQ<30> AK25 | sg pgeo cans  SB_MA7| AY46 =MEM B A<7> -
o MEM B DO<31> AL25 | sp_pce1 cms  SBMABLAYAT g SMEMB ASB> e
2 MEM B_DO<32> AY23 | 55 pQs2 can SB_Mag| AU46 =MEM B A<9> o
o MEM B DO<33> A3 | 5 pees casr SB_MALO| AK3S =MEM B A<10> o
. MVEM B _DQ<34> AY21 | sg PB4 car SB_MAL1| AVAT =MEM B A<11> o
o MEM B DO<35> AL | 55 pees cane SB_MAl2| AUAT MEM B_CAA<6> 22 24 63 70
o M B > AV23 | sB D@6 caso SB_MAL3| AK33 =MEM B A<13> 6
IS MVEM B 37> AU23 | sg pa7 cano SB_MALa| AR46 =MEM B A<14> 0
o MEM B DQ<38> AV21 | sg poes ove SB_MALS| APA6 g  =MEMB A<15> ey
o M B > ARl | sp peao -
o, MVEM B_DQ<40> AY19 | sg puo SB_DQsNo| AVBO MVEM B N<O> o 70
o MEM B DQ<41> AWM | sg pa1 SB_DQsN1| AV26 VEM B Nel>
63 MEM B 42> AY17 | sB DQu2 sB_Doshe| AN28 VEM B N<2> o
3 6 70
o MVEM B DQ<43> AWT7 | sg pu3 sB_DQsna| AN25 MEM B N<3> 6 70
63, MEM B 44> AV19 | sB poua sB_Dosna| AVe2 MEM B N<4> 63 70
63 VEM B 45> AUL9 | 55 pous SB_DQeNs| AV18 VEM B N<5> 03 70
o MVEM B_DQ<46> AV17 | sB pQu6 sB_DQsne| AN21 MEM B N<6> 23 63 70
o3, M B DO<47> AUL7 | sB pQu7 SB DQSN7| ANIS o g WEM B DOS Ne7> ey
63 MEM B 48> AR?1 | s pous e
o, MVEM B_DQ<49> AR22 | sp puo sB_DQspo| AV30 MVEM B P<0> o 70
By MEM B DO50> g A-21 'sp pOBO SB_DQsp1| AVR6 M B P<1> 6 70
63, MEM B 51> AVE2 | 58 poB1 sB_Dqsp2| AMR8 MEM B P<2> 63 70
63, MEM B 52> AN22 | 5 pos2 sB_DqsP3| AMBS MEM B P<3> 63 70
o MVEM B 53> AP21 | sg pQe3 SB_DQepP4| AV22 MVEM B P<4> 3 70
63, MEM B 54> AK21 | 5B PB4 sB_DQsPs| A8 MEM B P<5> 03 70
I MEM B DQ<55> AK22 | sp pees sB_DQsps| AMRL MVEM B P<6> 25 65 70
o MEM B DO<56> AN20 | sg_pcse SB DQSP7| AMIE o g MEMBDOS P<7> ey
63, MEM B 57> AR20 | sg pos7 e
o M B > AK18 | sp peBs
63, MEM B 59> AL18 | 5B paso
63, MEM B 60> AK20 | 5B poso
IS M B 1> AMRO | s popl
63 MEM B 62> ARL8 SB_DQ62
63, MEM B 63> AP18 | 5B poe3

SYNC DATE:O&/ 13/ 2012

B&c MASTER=W LL_J43
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HSW ULT current estimtes from Haswell Mobile ULT Processor EDS vol
LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118,
Note [1] current nunbers fromclarification email, fromSrini,

1, doc #502406,
v1.0.
dated 9/10/2012 2:11pm

v0. 9.

62 58 11 _PP1V0O5 SOSW PCH HSI O K9
1838mA Max L10
M
5142 38 17 16,1531 8 8. PP1V0O5_SO N3
29mA Max[ 1] P9
14 11 _PP1VO5_SOSW PCH VOCUSB3PLL B18
41mA Max
12 11 _PP1VO5 SOSW PCH VCCSATA3PLL B1l
42mA Max
WF: RSVD on Sawtooth Peak rev 1.0 NC)&
;1 _PP1VO5 SO _PCH VCCAPLL OPI AA21
57mA Max w1
J13
NCX———
sa 17 11 _PP1V5 SOSW AUDI O HDA AHL4
11mA Max
AHL3
NCX—
PP3V3 SUS AC9

62 59 58 57 46 15 14 11 g

AA9

E

4
59mA Max[ 1]

4 20 28 18 17 16 15 13 11 _PP3V3 S5 AHL0
7380 80 865388 57
114mA Max
mn BB LR 0 V8
40mA Max| 1] Ve
11 _PP1VO5_S0_PCH VCC | CC J18
VCCCLK: 200mA Max K19
12 11 _PP1VO5 SO PCH VCCACLKPLL A20
31mA Max
5142 38 17_16 15_11 8 s__PP1VO5 SO J17
61%63°58"58 &5 o1
VCCCLK: 200mA Max
T21
K18
M0
WF: RSVD on Sawtooth Peak rev 1.0 NCx———]
V21
NCx——
62 59 58 57 46 15 14 11 g PP3V3 SUS AE20
3. 3mA Max[ 1] AE21

L59
NSOEEDE
NCx——
42 10 _PPVMEM O SO_CPU
1.4A Max (DDR3: 1.5-1.35V) A26
1.1A Max (LPDDR3: 1.2V) AJ31
AJ33
AJ37
ANG3
AP43
ARA8
AY35
AY40
AY44
AY50
. F59
PLACE_NEAR=U0500. C50: 50. 8nm 5% Ty N58
20w NC
- N 58
55 51 42 30 17 10 33 31 ¢ o _PPIVOS SO
p o7 51 ¢oOT}—CPU_VCCSENSE P - E63
TP_PPVOCI O SO_CPU
1 1 M N_LI NE_W DTH=0. 4 nm
RO800 R0802 Max | oad: 300mA M N_NEGK W DTH-0. 2 mm AB23
75 130 VOLTAGE=T. 05V NCY———]
% % + _PPVCOVWP_SO_CPU -
vy e Max 1 oad: 300mA M NCRESKW DTHED: 2 | -2
201, R0810 , 201 VOLTAGE=T. 05V o 2523
I CPU VI DALERT L . 43 ) NOTE: Ali ase§ not used on CPU supply .Dut puts NG AA23
e 0 to avoi d any extraneous connections. ><AE59
20w NCx——
R00811 » CPU VI DALERT R L - L62
o7 51 (OM}—CPU VI DSCLK L 2 CPU VI DSCLK R -3
A% CPU VI DSQUT R -— 03
wzow CPU VOCST PVRGD > 859
o RO812 RO802.2:  PLACE_NEAR=UD500. L63: 2. 54mm 17 10 [T = -
0 R0810.2:  PLACE_NEAR=UDS00. L62: 38. 1mm 517 U VR EN -
CPU_VI DSOUT 1 2 - L L
D N R0B00.2:  PLACE NEAR-ROB10. 1: 2. 54mm 51 17 [—CRU VR READY -0
120w D63
ozt CPU_PWR DEBUG - 22
1
™ -
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 59
NCXEs0
NOx o
NCx s
NCHUSQ
CRI TI CAL NCXeg ]
NCx——
OM T_TABLE s 51 42 3 37 1035 31,9 5, PPIVOS SO
VCCHSI O BROALé)I\EI(_JIP- ULT Vocsusa_3 AHI1  pp3v3 sus 8 11 14 18 46 57 58 59 62 64 227mA Max AC22
VCeHSI 0 2C+GI2 0.3mA Max] 1] PPVRTC G3H 12 13 17 62 64 AE22
VCCHSI O B VeoRrTd AGLO o AE23
SYM 13 OF 19
VCCL_05 g poPRTGLAET PPVQUT_SO_PCH DCPRIC EYPASS 0800, AT 8 3orm c0892 '|  C0891 * 1 C0890 ABST
VCCL_05 M N-RECK-W BTHE0, 5 mm 0.1F ——  0.1F 0 ADST
(o] N v8 VOLTAGE=1. 05V 1 C0895 10V 2 6.3V AGE7
VCOUSB3PLL ol VCCSPI PP3V3 SUS 813,14 18 40 57 58 59 0. 1UF o b =4
£ 18mA Max 20% y =8
VCCSATA3PLL Vi AGL4 . pP1V05 SO st gotogey e |0 L evpass-wos00. AGLG: 6. 35mm " 32
vocasw AGL3 | 1g5m Max( 1]
VCCAPLL
VCCAPLL 5 veeipos| J11 PP1V05 SO 5,0,31515 16 17 30 42 51 55 58
VCCAPLL veepos| Hil 1499mA Max[ 1]
vecpos| HLS
© Vi AES
DCPSUS3 § Vﬁg: AF22 PLACE_NEAR=L0S00. AGL9: 2. 54mm
AZALI A/ HDA R5081?9
VCCHDA HEJ pePsusBYPL AGLY . PPVOUT S5 _PCH DCPSUSBYP R 1 > __PPVOUT S5 PCH DCPSUSBYP
DCPSUSBYP) AR0 M N:HE&E’VWW gﬁg § s Power ed in DeepSx 1% M N:h'gé%v‘"w gﬁg § pus
VRM USB2/ AZALI A VOLTAGE=T. 05V 20w VOLTAGE=T. 05V 0899
DCPSUS2 AE9 TUF
Vi PP1V05 SO 508631615 16 17 38 42 51 55 58 Tow,
vecasw AR 473mA Max( 1] 2 83
VOCSUS3_3 vocasw AGS 02
BYPASS=R0899: L0500 2. 54
VCCSUS3_3 g "
AD10Q, =
S poPsusLL AP Ne
VCCDSVB_3 o DCPSUSL x NC
vees_3 & THERMAL SENSOR
Voc3_3 veersi_s| J15 PP1V5 SO 57 58 59 62 64
3mA Max
K14 62 64 65 74
veooLk oS ZZWN:” " R A S S
VCCCLK — x[1]
SERIAL 1O
Ve voosoq 8 pravs S0
T |
Vi DI 17
VOCELK ccsbi 9 mA Max
VCCCLK
8|sus osa LLaTor
vecaLk - DCPSUS4| ABS
RSVD =% NC
RSVD
RSVD ~ RSVDﬂxNC WF: RSVD on Sawtooth Peak rev 1.0
o
[0
VCCSUS3_3 S vocl_os| AGL6 o pP1vo5 SO So86bil5 16 17 38 42 51 55 5
VCCSUS3_3 veer_os| AGL7 ] 213ma wax( 1]
LPT LP PONER

CRITI CAL
OL\/J()TBLASLE PPVCC SO_CPU
RSVD BROADVELL- ULT voq =2 32A Max
RSVD 2C+GT2 vog
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 vog E4l
RSVD vod E43
RSVD vod_E45
vod E4T
VCC_SENSE vod_E49
vod E51
RSVD ved ES3
vea 0_out ved BSS
VCCl 0A_ouT vod _E57
RSVD ved F24
RSVD vog_F28
RSVD vog_F32
vod_F36
VI DALERT* Vo F40
VI DSCLK vod F44
VI DSoUT vod_F48
VCCST_PWRGD ved_F52
VR_EN vad 56
VR_READY ved @3
vss vog &5
PVIR_DEBUGH vod &7
vss vog 29
RSVD_TP vog G381
RSVD_TP vod_G33
RSVD_TP vod_S35
RSVD_TP vod_S37
RSVD vod S89
RSVD vog 41
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 _Me3
vee ved M7
vee Voo llicld
vee vod W7
vee ved V7

8 10 42 52 62 64

SYNC _DATE=10/ 02/ 2012

CPU PCH PONER
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CRI TI CAL
OM T_TABLE

U0500
BROADVEELL - ULT
2C+GT2
BGA

SYM 14 OF 19

AB10

AB20

AB22

AJ29

AP22

CRI TI CAL
OM T_TABLE

U0500
BROADVIEELL - ULT
2C+GT2

SYM 15 OF 19

AP23

AP26

AP29

AP3

AP31

AP38

AP39

AP48

AP52

AP54

AP57

vss vss| AI35
ves vss| AJ39
VsS vVsS| AJ41l
Vs vss| AT43
ves vss| AJ45
VsS vVsS| AJ4A7
Vs vss| AT50
ves vss| AJ52
vss vss| AJ54
Vs vss| AT56
ves vss| A58
Vs vss| AT60
ves vss| AJ63
vss vss| AK23
vss vss| AK3

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

VSS vVsS| AML7
vss vss| AVB3
VsS vVss| AMB1
vss vss| AVB2
VSS vss| AN17
ves vss| AN23
VSS vVsS| AN31
ves vss| ANB2
vss vss| ANB5
vss vss| ANB6
ves vss| ANB9
VSS vss| ANAO
VSS vss| ANA2
VsS vVsS| ANA3
VsS vss| AN4S
VsS vss| AN46
VsS vVSS| ANA8
VSS vss| ANA9
VsS vVss| AN51
VSS vVsS| AN52
vss vss| AN6D
ves vss| AN63
Vss vss| AN7

VSS vss| AP10
VsS vVsS| AP17
VsS vss| AP20

CRI TI CAL
OV T_TABLE

U0500
BROADVIEELL - ULT
2C+GT2

SYM 16 OF 19

F61

2|2| 2| 8|82

H13

vss vss| Avs9
Vss vss| AV8
vss vss| A6
vss vss| Avea
ves vss| AVB3
vss vss| AVe5
vss VeS| A7
vss vss|_AM
vss vss| A0
vss ves| AWz
ves VeS| A4
vss ves| AT
ves vss| AB0
vss vss| AB1
vss vss| A9
ves vss| A0
vss ves| AYIL
vss vss| AY16
ves vss| AVie
vss vss| Av22
vss VeS| Av2a
ves vss| AY26
vss vss| AY30
ves vss| AY33
vss ves| 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 Vs B52
vss vss| B56
vss vss| B8O
Vss vss| €11
vss vsg| C14
Vss vss| €18
vss vss| 20
vss vss| 25
Vss vss| ©27
vss vss| 38
vss vss| 39
Vss vss| 57
vss vss| D12
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

vss vss| 922

ves vss| J59

vss vss| 963

Vss vss| K1

ves ves| Ki2

vss vss| L13

vss vss| L15

ves ves| L17

vss vss| 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| Vo0

Vss vss| V82

vss vss| Y10

vss vss| Y59

ves vss| Y63

vss vss| V58

vSS vss| A6

vss vss| V23

vss vss_SEnsE|_E62 o CPU_VCCSENSE N oD s o

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

1/ 20w
201

2
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8 7

Al'l Intel recommendations fromlntel doc #503160 Shark Bay U trabook Platform Power Delivery Design Guide Rev 1.0 unless stated otherw se
CPU VCC Decoupl i ng
Intel recommendation (Table 5-1): 23x 22uF 0805 stuff, 7x 22uF 0805 nostuff
64 62 52 42 8 _PPVCC SO _CPU Appl e inpl enent ation 18x 10uF 0402 nirrored stuff, 1x 470uF stuff, 50x 10uF mirrored no stuff, 50x 10uF single sided no stuff
CRI Tl CAL CRI Tl CAL NO STUFF CRI Tl CAL NO STUFF NO STUFF CRI Tl CAL NO STUFF NO STUFF CRI Tl CAL NO STUFF CRI Tl CAL NO STUFF CRI Tl CAL NO STUFF NO STUFF NO STUFF
+ C1000 + C1002 + C1003 + Cl004 + C1005 + C1006 + C1007 + C1008 + C1009 + Cl010 + Cl011 + Cl012 + Cl013 + Cl014 + C105A + C105B + C105C + C105D + C105E + C105F
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
s T T I T T T T T
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF CRI Tl CAL CRI Tl CAL CRI Tl CAL NO STUFF NO STUFF CRI Tl 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 + Cloi8 + Cl1019 + Cl020 + Cl021 + C1030 * C104A + Cl04B + Clo4cC + Cl04D * Cl04E * ClOo4F * C106A + Cl06B + Cloe6C + Cl106D CLl06E
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
N T T T T I e s s T o A I T o T T T 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 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF CRI TI CAL CRI TI CAL NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF CRI Tl CAL CRI Tl CAL
+ C1070 + Cl071 + C1072 + Cl073 + Cl0o74 + Cl075 + C1076 + C1077 + C1078 + C1079 + C1080 + Clo81 + C1082 + C1083 + C1084
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF — 10UF — 10UF —— 10UF — 10UF — 10UF —— 10UF —— 10UF —— 10UF 10UF
20% —— 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% —— 20% — 20% — 20% 20%
, AV , av , av , av , av , av , v , v , av , av , av , av , av , av , AV
XS 65 65 65 X6S XS 65 XS 65 65 X6S 65 65 X6S 65
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF CRI TI CAL CRI TI CAL NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF JT_
+ C1085 + C1086 + C1087 + C1088 + C1089 + C1090 + C1091 + C1092 + C1093 + C1094 + Cl095 + C1096 + C1097
—— 10UF — 10UF — 10UF 10UF
e v v b b v b [, W [, W e
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
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF
+ Cl1022 + C1023 + Cl1024 + 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% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% —— 20% — 20% 20%
av av av av av av av av av av av av av av av
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF JT_
+ C1039 1 Cl044 B
—— 10UF —— 10UF —4
N T T
2 xes 2 xes 2
0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF INO STUFF NO STUFF NO STUFF NO STUFF
+ C1056 + C1057 + C1058 + C1059 + Cl1062 + Cl063 + C1064 + C1065 + C1066 + C1067 + Cl068 + C1069 + Cl098 + C1099 + C109A
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF — 10UF — 10UF —— 10UF — 10UF — 10UF 10UF —— 10UF —— 10UF 10UF
20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% —— 20% —— 20% — 20% 20%
av av av av av av av av av av 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 NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF JT_
C109B + C109D + C109E + C1O09F + C108A + C108B + Cl108C + C108D + C108E + C108F + C107A C107B
10UF 10UF 10UF 10UF — 10UF — 10UF 10UF
s T i s s s T
X6S 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

2.5V
POLY- TANT
sM

1
—I:
CRI TI CAL
.|* Cl031
470UF- 0. 00450HM
20%

CPU VDDQ DECOUPLI NG

Intel recommendation (Table 5-4): 4x 2.2uF 0402, 6x 10uF 0603
42 5 _PPVMEM O SO_CPU Appl e inpl enentation 4x 2.2uF 0402, 6x 10uF 0402, 2x 270uF B2 no stuff

+ Cl1040 + C1041 + C1042 + C1043
2. 2UF —— 2. 2UF —— 2. 2UF 2. 2UF
20% —T— 20% —— 20% 20%

, 6.3V , 6.3V , 6.3V , 6.3V
CERM CERM CERM CERM
402- LF 402-LF 402- LF 402- LF

+ C1050 + Cl051 + C1052 + C1053 + Cl054 + Cl055
10UF 10UF 10UF 10UF 10UF 10UF
20% 20% 20% 20% 20% 20%

, 6.3V , 6.3V , 6.3V , 6.3V , 6.3V , 6.3V
CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R
0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 SYNC DATE=01/ 08/ 2013

= BTG e
NO STUFF

C} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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4 3

2 1

LPT-LP
as wel |

PCH VCCDSWB_3 BYPASS
(PCH 3.3V DSW PWR)
4234 29 28 1817 18 15 19 8 PP3V3 S5

83 82 80 55 ppp——
C1200 *
1UF

BYPASS=U0500. AHL0: 6. 35mm

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

64 62 59 58 57 46 18 14 11 8

BYPASS=U0500. Y8: 6. 35mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND PWR)
PP3V3_SUS

64 62 59 58 57 46 18 14 11 8

C1204 *

20%

6.3V
X5R- CERM 1
603

BYPASS=U0500. ACO: 12. 7mm

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

64 62 59 58 57 46 18 14 11 8

C1206 *

BYPASS=U0500. AHL1: 6. 35mm

PCH VCCSDI O BYPASS
(PCH 3.3V/ 1.8V SDI O PWR)
0 26 19 17 13 13 12 13 §. PP3V3 SO
S MEBHEE

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

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

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

59 56 45 44 43 42 41 40 39

Cl212 *
22UF

20%

6.3V
YSR- CERM 1
03

BYPASS=U0500. V8: 12. 7nm

PCH VCC3_3 BYPASS
(PCH 3.3V THERVAL PWR)

74 65 64 62 61
23020 10 a7 d B3 T2 HL 8 PP3V3 SO
59 56 45 44 43 43 41 40 39

Cl214 *

55 51 42 38 17 16_15 118 5 _PP1VO5 SO

55 51 42 38 17 16_15
61

55 51 42 38 17 16_15
61

62

64%63"s8 8o

?2?mA Max

PP1V05 SOSW PCH HSI O

62 58 11 8

PCH VCCASW BYPASS
(PCH 1. 05V ME CORE PWR)
PP1V0O5_ SO

1186
63's8 8o

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

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

PCH VCC BYPASS
(PCH 1. 05V CORE PWR)
11 5 _PP1VO5 SO

6315 8o

C1255 * 1 C1256 Ji
10UF —— —— 1UF

6.3V 6.3V
X5R 2 2 i
603 402

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

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

58 11 8

C1260 * C1261 * L
1UF ——

10% 10% —
6.3V 6.3V ,
CERM CERM
402 402
BYPASS=U0500. K9: 6. 35mm
BYPASS=U0500. L10: 6. 351
BYPASS=UDE00. M- 6. S5mm

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

55 5142 38 17 16,1511 8 &
59 58

C1257

Cl1262

63 62

CRI Tl CAL PCH VCCACLKPLL FI LTER/ BYPASS
L1270 (PCH 1.05V ACLK PLL PWR)
R1§70 2. 2UH 240MA- 0. 2210HM PP1V05 SO _PCH VOCACLKPLL
L AAA,2___PPIVO5_SO_PCH VOCACLKPLL_R LYY L M N-REGK W BT, 675 v 31mA Max
% M h'gé%,‘"w BTIEG. 5 W 0603 VOLTAGER 05V
1776w
M- LF VALTAGES1. 05 C1270 * C1271 1 Cl1272
02 47UF 47UF —— —— 1UF
% T T, i
CERM X5R 2 CERM X5R 2 2 X5R
0805- 1 08051 202
BYPASS=UD500. AZ0: 12, 7rmy
BYPASS=U0S00. A20: 12 7im
YPASS=U0500. A20: 6. 35"111___
CRI Tl CAL PCH VCCCLK FI LTER/ BYPASS
L1275 (PCH 1. 05V VCCCLK PWR)
R1§75 2. 2UH 240MA- 0. 2210HM PP1V05 SO _PCH VCC | CC
i 2 ___PP1V05 SO PCH VCC 1 CC R LYY Y L2 M N-RECKW BTH=0, 075 v 272mA Max
L M N-REGKW DTHEO. 5 M 0603 VarTAGERL osY
TAGEST. 05V
M- LF VALTAGES1. 05 C1275 ¢ C1276 * 1 C1277
402 47UF
20%
W
RV X5R 2
0805- 1
R1280
0 BYPASS=UD500. J18: 12, 7rm
1 2 EVF‘AS&UOEOD J18:12. 7mm
59 YPASS=U0500. J18: 6. 35"111___
1/ 16W
NE[);F CRI Tl CAL
NO STUFF PCH OPlI VCCAPLL FI LTER/ BYPASS
L1280 (PCH 1.05V OPI PLL PWR)
2. 2UH- 240MA- 0. 221CHM PP1V05 SO _PCH VCCAPLL OPI .

LYYz

M N_LINE_W DTH=0. 2_ MM

M N_NECK_W DTH=0. 075 MV S57mA Max

0603

NO STUFF

C1280 *
47UF

20%
o,
CERM X5R
0805- 1

VOLTAGE=T. 05V
NO STUFF
C1281 * 1 C1282
47UF —— —— 1UF
200 —— —T— 10%
W 10V
CERM X5R 2 2 X5R
0805-1 202

BYPASS=U0500. AA21: 12. 7

mm
BYPASS-LOS00. AR21: 12

NPASSLUGB00. ARB1. B 3smm_L

CRI Tl CAL

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

83mA Max

PCH VCCSATA3PLL FI LTER/ BYPASS
(PCH 1.05V SATA3 PLL PWR)
PP1VO5_SOSW PCH VCCSATA3PLL 812

L | 1 NRESW BIHES: 678" 42mA Max
0603 o STUF VOLTAGET. 05
C1290 * C1291 * 1 Cl292
47UF 47UF —— —— 1UF
20% 0% —— —— 10%
v i 0V
RV XSR 2 CERM X5R 2 2 XsR
0805 1 0805 1 0
BYPASS=U0500. BL1: 12, 7rm
BVPASS=U0S00. BLL: 12, 7mm
BYPASS=U0500. B11: 6. 35mml_
CRI Tl CAL PCH VCCUSB3PLL FI LTER/ BYPASS
L1295 (PCH 1. 05V USB3 PLL PWR)
2. 2UH 240M 0. 2210HM PP1V05_SOSW PCH VCCUSB3PLL o1
. R M N LINE W DTH-0. 2
- M N_NECK_W DTH=0. 075 MV 41mA Max
0603 VOLTAGET. 05
C1295 C1297
47UF — 1UF
20% 0%
v 0V
CERM X5R 2 2 XsR
0805 1 0

BYPASS=U0500. B18: 12. 7mm
B

VPASS=U0500, B18: 12, 7

YPASS=(0500. B18: 6. 35mm

PCH VCCl O BYPASS
(PCH 1. 05V USB2 PWR)
PP1V0O5 SO

BYPASS=U0500. AGL6: 6. 35mm

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

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

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

NC_VASTER=J41 _M.B

SYNC DATE:O%/ 07/2013 m\

TTILE

PCH Decoupl i ng

d} Appl e I nc.
®
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| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
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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_| NEORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR CCPY I T
NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

64 62 17 13 o« _PPVRTC G3H
CRI Tl CAL
1 1 1 1 OM T_TABLE
R1300 R1303 R1302 R1301 00500
20K 20K 330K 1M 1 PCH CLK32K RTCX1 A | RText BROADVELL- ULT
11200 50w 120w 50w = NC RTC CLK32K RTCX2 AYS | RTCX2 2C+GI2
201, , 201 201, 5201 SYM5 OF 19 PCle Port assignnents:
PCH | NTRUDER L - AYS | | NTRUDER* SATA_RNO/ PERNG_L3| J5 PCI E SSD D2R N<3> 30 64 67
H * PClE_SSD D2R P<3 am
PCH | NTVRMVEN V7 11 NTVRVEN SATARPOTPERRO_L3 == e SSD Lane 3
O B15 E D N<3>
- L AV6 . SATA_TNO/ PETN6_L3 30 67
PCH_SRTCRS - SRTCRST E SATA_TPO/ PETP6_L3| ALS . PCI E_SSD R2D C P<3> oo 0 o
RTC RESET L o AU | orcRsTH
-
SATA_RN1/ PERNG_L2| I8 PCIE_SSD D2R N<2> 30 64 67
1 1 8
0131%2 4 L ?&;:303 o0 o5 o1 @}HDA BIT GLK R1310 33 AAAAZ s HDA BIT CLK R & V8 | HDA BCLK/ 1250_SCLK SATA_RP1/ PERP6_L2 PAE SSD 2R Pezs 0 eaer
18V 187 PUACE_NEARE L0500 Avas: - 27 e SATA_TN1/ PETN6_L2| AL7 PCIE SSD R2D C N<2> 20 67 SSD Lane 2
xR 2 2 6R HDA SYNC R1311 33 1 2 HDA SYNC R Av1l B17 PCIE SSD R2D C P<2>
R R o9 65 01 (OOT} ANN Ao DA SYNC R - HDA_SYNC/ | 250 SFRM SATA_TPL/PETP6_L2| —— g POESSDREDC Pee>  qogmy =0 o7
PLACE_NEARLU0S00. AV11: 2. 27mm
o0 o5 o1 (oo} HDA RST L R1312 33 IAAAZ s HDA RST R L "B | HoA RsT*/ 125 MOLK SATA_RN2/ PERNG_L1| J6 PCl E SSD D2R N<1> 30 64 67
5% 1/ 20W M- 201 bl - - u - H6
PLACE_NEAR=U0500. AUB: 1. 27rm ° SATA RP2/PERP6_L1| ™® g, POESSDDPRP<1> A +mpao e o
HDA SDI NO AY10
oo o DA S - :x—zg ‘1’; : ;z‘}zg 5| saTA Tnz/ PETNG_L1| BL4 E SSD Ne1> w0 67 SSD Lane 1
64 - ! o e SATA_TP2/ PETP6_L1| CL5 PCI E SSD R2D C P<1> 20 67
1 PD) . ———————————{a
<
HDA SDOUT R1313 33 1 2 HDA SDOUT R AUL1 =
50 55 o1 (T} ANN 2 HDA Lo - HDA_SDO 1 230, TXD % SATA_RN3/ PERN6_LO|_FS PCILE_SSD D2R N<O> 30 64 67
PLACE_NEAR=LDS00. AULL: 1. 27m E5 am
TP _PCH 12S1 TXD e AWLO HDA_DOCK_EN*/12S1_TXD SATA_RPS/ PERPG_LO POE SSD 2R P<0> oo er
= AV10 U - 1 c17 SSD Lane 0
TP _PCH | 2S1 SFRM - HDA_DOCK_RST*/ | 2S1_SFRM SATA_TN3/ PETN6_LO PCIE SSD R2D C N<O> 30 67
SATA_TP3/ PETP6_LO| P17 > PCI E SSD R2D C P<0> oD %0 &7
TP _PCH |2S1 SCLK Y8 |12s1_sak
SATAOGP/ GPI 84| V1 g, XDP FWPME L 516
UL
AUB2 . SATALGP/ GPI 085, XDP_PX | 12 16
o7 64 16 ¢ [Ty-—XDP_CPUPCH TRST L - PCH_TRST SATAZGP! Gl (86| VB XDP PCH UART SSD L BT H e
AE62 ACL
50 64 16 [TM)——XDP_POH TCK - PCH_TCK (1 pD) (SATASGR! GPI 87 XDP_SSD PCIEO SEL L am e
XDP oI AD61
69 64 15 [TH) PCH - PCHLTD 1Py SATA_I REF| AL2 o PPLVO5 SOSW PCH VCCSATA3PLL n
60 o4 10 (OOT}—XDP_PCH TDO 2551 | poH_TDO
ADS2 2 L11 'R1370
69 64 16 [TR)-—XD2_PCH TVS - PCH_TMS (1Py [ RSV ——= % NC 3.01K
NeSAELL | Rsv RsvDl_K10 NC irznw
NCx A | RsvD 2 2 ace_NEAR=WS00. C12: 2. Samm
Cc12 PCH SATA RCOMP
10 Ery-—POH ITAGX AE63 | 37AcK SATA_RCOVP| SA
NCx Y2 | RsvD SATALED |3 g PCH SATALED L 1
CRI Tl CAL
OM T_TABLE
U0500
BROADVEELL- ULT
+
2512
SYM 6 OF 19
TP _PCI E CLK100M ENETSDN &3 | cLKOUT_PCI E_NO 0 XTAL24_INA25 o PCH_CLK24M XTALI N am v
TP _PCl E CLK100M ENETSDP o— 22 | ckaut_pal E_PO % xTAL2a_autl B2S g PCH_CLK24M XTALQUT oo 1
12 _ENETSD CLKREQ L %2 | PCECLKRQ*/ GPI Q18 55 PP1VOS SO PCH VCCACLKPLL 1
o 5 PCIE_CLK100M CAVERA N ;‘21 CLKQUT_PCI E_NL g RSVD%)(NC 'R1380
60 32 PCl E_CLK100M CANMERA P CLKOUT_PCI E_P1 3 RV Y2 o NC 3, 01K
1/ 20w
21 12 [Ty CAMERA CLKREQ L 0| PCIECLKRQL*/ GPI OL9 e
2 PLACE_NEAR=U0500. C26: 2. 54nm
o0 6 20 oM PCLE CLKI0OM AP N o— 2L | akaur_pa E_N2 DI FFCLK_BI ASREF|_26 PCH DI FECLK Bl ASREF
09 01 20 (OOT}—PCLE_CLKIOOM AP P 22 | cLkouT_PCIE_P2
ADL *
20 12 [rEy—AP_CLKREQ L - PCI ECLKRQ2*/ GPI 020 TESTLOA G35 PCH TESTLOW C35 R1390 10K LAANZ
C34 Q_ 391 10K 5% 1/ 20W M 201
s _NC PCI E_CLK100M FW & 28 | ckour_PoE N8 TESLoN 2 POt ETLon e R1392 AN
NC PCIE_CLKI0OM FWP - POl E_ TESTLOA TESTLON A8 oV
o4 - CLKOUT_PCI E_P3 TESTLON ALB PCH TESTLOW AL8 R1393 10K LAANE 5% 20w W 201
12 _[FWCLKREQ L - | PO ECLKR@B* / GPI Q21 e
-
e 25 (omPOLE CLKIOOM TBT N - ’:gz CLKOUT_PCI E_N4 CLKOUT_LPC_o| ANLS LPC CLK24M SMC R 17 69
o} POECLKIOOMTBT P o B39 lakaur_PaE_Ps LkauT LpG. 1| AP15 TP LPC OLK24M LPCPLUS R
2s 12 [rmy—TBT CLKREQ L 5 | PCIECLKRQA*/ GPI 2 ! PDPYRG
o7 o1 30 (OOM}—PCLE_CLK100M SSD N - B37 | cLkouT PCIE NS CLKOUT | TPXDP_N_B35 - TP _| TPXDP_CLKI00MN
o7 o4 20 gOT}—PCLE_CLK100M SSD P o7 | cLkouT_PCIE_PS CLKQUT_I TPXDP_P| A35 g TP _| TPXDP_CLK100MP
%0 12 [EEy—SSD CLKREQ L - 12| PCIECLKRQE*/ GPI C23
PP3V3 SO §19%17%5 17 1 26 30 36 33 30
ot 32135 0485786807018
R1377 100K 1,\/\/\/2 XDP_PCH UART SSD L BT H 12 16
R1376 100K LAAN2 S%  Meow W 29! XDP PCH GPI CB5 12 16
R1375 100K i o O%  MEOW M 201 poy SATALED L
NN w1 ”
R1340 100K 3npn 2 ENETSD CLKREQ L 12
R1341 100K 1 n\pAv2 S MEOW M 201 CAMERA CLKREQ L 12 31
R1342 100K LAANZ S% oW M 201 Ap QLKREQ L 12 20
R1343 100K LAAAZ S% MEOW M 201 by o KREQ L 12
R1344 100K LAAN2 S% 20w W 29! BT CLKREQ L 12 25
R1345 100K 1 o 5% M2OW W 201 gop OLKREQ L
NN Ao =

IV ALL RI GHTS RESERVED
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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

37 18 13 (OO} PM SLP SO L

(ngpo [

ne

3| s

NC

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

U1420 ensures signal will

PP3V3 S5 51115 16 17 18 2329 34 3 57
PP3V3_S0 8218%18%18%15 17 10 26 30 36 38
So'd01 91192 8 14 35726 %%0°0
R1405 1K 1 2 PM PWRBTN L
M
R1410 10K 1 2 PM BATLOW L
M
R1452 10K 1 2 PCl E WAKE L
"M
R1455 10K 1 2 PM CLKRUN L
M
R1460 100K AN PM SLP S5 L
R1461 100K IAAAZ Se MEw W 2 pMSLP s4 L
R1462 100K 1 nnA'2 Se MEw W 2% pMSIP S3 L
R1463 100K . o % vaw W ' PMSLP SO L
R1464 100K 1/\/\/\’2 S MEw W %' pM SLP SUS L
N0
R1430 100K IAANZ EDP BKLT EN
R1431 100K 1 o % vaw W 2! EDP PANEL PWR
M ——mww
R1440 100K LAAA2 TBT PWR REQ L
R1441 100K 1 nnA'2 S% oW M 201 gy RUNTIME SCI L
R1442 100K 1 nan'2 S MEW M 201 ppv TBTMUX FLAG
R1443 100K 1 o % MEOW M 29% ssp oot
"M\ T =T
R1445 100K LAAA2 QDD PWR EN L
R1446 100K 1 nnn'2 S MEOW M 201 ppv TBTMUX LATCH
RL447 100K 1 nAn 2 5% MEoW M 201 ENeT | OWPWR
R1448 100K LAAN 2 S% MEow W 200 AyD PWR EN
R1449 100K 1 o % M2OW M 201 Ap POl E DEV WAKE
NN —s—mw ot

CRI Tl CAL
OM T_TABLE 8 12 17 62 64
UO500
BROADVEELL- ULT
+
2q2
SYM 8 OF 19
R1400 kept for debug purposes. SYSTEM POAER MANAGENVENT
» D PCH SUSACK L 242 susacks (iey DSWRVENL AW o, PCH DSW/RVEN
61 o7 17 [rEy—PM SYSRST L > S svs_reseT* DPVROK[ AVYS o, PM DSW PWRGD ) 57
NO STUFF 57 17 10 (ry—PM PCH_SYS PVROK -2 | svs_PuRK (Pooeepsy  WAKEFRNS o,  POE WAKE L a2 o e ‘R1451
1
R1408 s PM PCH PWROK. AY7 | pcH_PWROK CLKRUN*/ GP| cg2| V3 @= PV CLKRUN L CBD 2 o7 o 100k
20w
oo s PM PCH PWROK ABS | APVROK SUS_STAT*/ GPI 061 _AG“_..—@LPC PVRDVN L a7 64 e
o EMECH PVRK. e — 2
0201, e PLT RESET L " pLTRST* SUSCLK/ GPI 0p2| AES PM CLK32K SUSCLK R oo @ o
ot s PM RSVRST L - AV | RSVRST* SLP_s5*/ aPl 063| APS . PM SLP S5 L oo 12 37 5 =
» @ PCH_SUSWARN L o=V | SUSWARN'/ SUSPWRDNACK/ GPI 080 SLP_s4* (A6 L PMSIP 4 L OOy 13 18 29 36 37 59
57 16 15 [CEy—PM PVRBTN L - AT PWRBTN 1Ry SLP_s3* | AT4 g PMSLP S3 L [OOT 23 17 16 37 59
as 37 SMC_ADAPTER EN AJ8 | ACPRESENT/ GPI 081 Sl AAS g TPPMSIPAL
= (TPD: Deepsx) -
o 27 15 [y M BATLOW L o "V | BATLOW / GPI O72 SLP SUSHAPE g PMSIPSUSL 0 s
PCH PM SLP_SO_L AF3 | sLp_so* SLPLAN AT g TP PCHSIPLANL
P LP WAN L AVB | SLP_W.AN*/ GPI CR9
CRI Tl CAL
OM T_TABLE
U0500
BR()AZIJI\EL L2- ULT
+
QKT
SYM 9 OF 19
w EDP BKLT PW - 28| Eop BrcTL ) DDPB_CTRLCLK| B2 @& DP TBTSNKO DDC CLK oo 1 2
< no < DDPB_CTRLDATA| &2 DP_TBTSNK( DATA 18 28
56 13 @ EDP_BKLT EN = EDP_BKLEN % (1 PD- PLTRST#)
% (ol DDPC_CTRLCLK| D2 DP TBTSNK1 DDC CLK 18
o0 13 ¢oom—EDP_PANEL PVR - EDP_VDDEN o DDPC CTRLDATA| P11 @=@ 0P TBTSNK1 DDC DATA ao
(1 PD- PLTRST#)
26 10 [Ty TBT_PUR REQ L - ;’i PI RQA*/ GPI O77 z
7 18 SMC RUNTIME SCI_L | P RGB GP1 078 s DoPB_AUXN S5 DP TBTSNKO AUXCH C N s o
64 13 HDM TBTMUX FLAG - Pl RQC*/ GPI 079 a DOPC_AUXN|_B6 DP_TBTSNKL AUXCH C N 18 25 67
20 13 gogT}—SSD._BOOT - Pl RQD*/ GPI 080 = = &
poPB_AUXP| BS DP _TBTSNKO AUXCH C P 25 67
o _NC PCl_PME L - ADA | pVEr (1 Py o DDPC_AUXP| A6 @=—g P TBTSNKL AUXCH C P CBD 10 25 o7
o 13 QDD PWR EN L - | aPices
o 13 HDM TBTMUX_LATCH L1 | epi cs2 Do _HPDL B o,  DP TBTSNKO HPD T =
QO -3
64 13 ENET_LON PVR - GPl B4 DOPC HPD| A8 o, DP TBTSNK1 HPD am e =
s 13 qOOT}—AUD_PVR EN IPGEICE Fe e - hl
o 13 (gm—AP_PCIE DEV WAKE - 4] cPIos3 EDP_HPDL 0 o  DP INT HPD < *°

29 36 37 59

18 37 59

61 65

SYNC DATE:O%/ 20/ 2013
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CRI TI CAL
PCle Port Assignnents: OM T_TABLE USB Port Assignnents:
PCI E TBT D2R N<O> F10 | perns LO U0500 [ uss2no| AN8 USB EXTA N
o0 25 [T - _| ROADVEL L~ o quuapUSB EXTAN ~~ myases
o0 25 [TRy—PCLE TBT D2R P<0> > 10 | PERPS_LO Bl ZC+(|,=|—L2 uT UsB2PO| AVB @ g USBEXTAP e Ext A (LS/FS/HS)
Th It
underbol t I ane 0 o 25 qomPOLE TBT ReD C N<0> o— B PEME_LO sYM11 OF 19 Useana| ART I
PCIE TBT R2D C P<0> c22 _~A§—® o1 65 68
89 25 (0T} o= PETP5_LO use2p1| AT7 USB_EXTB P o 65 o8 Ext B (LS/FS/HS)
E PCIE TBT D2R N<1> F8
- PCIE TBT D2R P<l > usB2n2| AR8 B BT N .
R R == - PERPS_L1 USB2P2| AP8 g USB BT P D 2 o0 BT
Thunderbolt lane 1 o 25 PCIE TBT R2D C Ne1> - B23 PETNS_ L1
o 25 (T} PCI E TBT R2D C P<1> - A23 PETP5_L1 usB2Ng| ARLO . NC USB | RN D ¢
usB2p3| AT10 NC USB | RP o IR
o0 25 [ry—PCLE TBT D2R N<2> o HIO | pers L2 R o e E—— .1
- |
o9 25 [y—PCLE TBT D2R P<2> > 0 | PERPS_L2 usB2n4| AMLS USB TPAD N 36 64 68 Tr ackpad
AL15
Thunder bol t |ane 2 o 25 PGl E TBT R2D C N2> o B2l s L2 USB2PA| “5"° gy USB TPADP w000 0e
< o= |
E TBT R2D C P<2 1
o0 25 O} R2D C P<2> - PETP5_L2 USB2NS | AML3 @=p P USB 5N Unused
AN13 use
69 25 E PCI E TBT D2R N<3> - E6 PERNS_L3 USB2P5 PN TP _USB 5P
o0 25 (ORy—PCLE TBT D2R P<3> - 6 | pERPS_L3 usB2Ns| APLL NC USB CAMERAN o
[ p—— 22 Y .
Thunderbolt |ane 3 oo 25 PCIE TBT R2D C N<3> - B22 PETNG_L3 usB2pe| ANLL NC _USB_CAVERAP o Reserved: Canera
o0 25 (QOT}—PCLE TBT R2D C P<3> - A21 | petps_ L3 hand
UsB2N7 | ARL3 NC USB SDN o Re 4 SD (HS
o0 64 20 [Ty POLE AP D2R N - L PERNE useoP?[ AP13 Ll NcusssP served: SD (HS)
60 64 20 [Ty PCLE AP D2R P " F11 | peres wl L Poy
- .
Ai rPort o 20 PCIE AP R2D C N - 29 | peTng E 9 USB3 Port Assignnents:
o 29 @E PCIE AP R2D C P 20 | PETP3 usB3RrNL | $20 USB3 EXTA D2R N 55 68
usB3RPL| 20 o,  USB3 EXTADRRP  moses
NC PCl E FW D2RN F13
o - PERN4 ussaTNi| C33 83 EXTA ROD C N o Ext A (SS)
NC PCl E_FW D2RP G13 | pERPa
Re d: Firew o - use3TPL[ B34 g USB3 EXTARD C P oD = o
served: irewWre «s _NC PCI E_FW R2D CN - B29 PETNA
sa _NC PCIE FW R2D CP - A29 | pETP4 usB3RN2| E18 ° USB3 EXTB D2R N am s o o
ussarrz| F18 o, USB3 EXTBPRP e s
USB3 SD D2R N G17
oo M2t - zgs;‘i; 32:2:; useaTne| B33 g usEs ExTB D C N O 51 55 o Ext B (59
SD Card Reader o en o == - usB3TP2| A33 USB3 EXTB ReD C P o1 65 o8
(& Ethernet if combo) o6 65 3 (OOT}—USB3 SD RPD C N o— S0 | PETNL/ USB3TAS
o0 65 o4 (OOT}—USB3 SD ReD C P o— L | PETPL/ USB3TP3
AJ10
o0 22 [ry—PCLE_CAVERA D2R N 15 | PERND/ USBIRA uﬁzsgBlAi;M s PCH USB RBIAS
o0 32 [T PCl E_ CAVERA D2R P - G15 | pERP2/ USB3RP4 1:;15;,;5(;&w500 AJ10: 2. 54nm
Caner a 69 52 PCI E_CAMVERA R2D C N B31 | peTNg/ USB3TNA RSVD%M?( NC 22.6
o0 22 PCI E CAVERA R2D C P AS1 | pETP2/ USB3TP4 RsvDl AMLO o 150w
M
, 201
NCxELS | Rsvp o000/ Pl oso| AL3 XDP_USB EXTA OC L T e 1 3
NC:E E13 | rsvD oc1+/ el oa1| ATL XDP_USB EXTB OC L 14 16 61 65
11 s _PP1VO5 SOSW PCH VOCUSB3PLL PCH PCl E_RCOVP A27 | pcl E_ROOMP oc2*/ GPl oaz| A2 XDP_USB EXTC OC L 14 18 =
B27 | pai E_I REF o3 /P13 A2 o, XDPUSBEXTDOCL — rmyuis
——
R1500*
3. 01K
1%
11200
201, CRI TI CAL
PLACE_NEAR-UDS00. A27: 2. 54mm
OM T_TABLE
U0500
BROAZIJI\ELLZ— ULT
+
Q&
SYM 7 OF 19
o0 oa 3¢y LPC AD<0> R1540 EE VYN LPC AD R<0> UL VTN SVBALERT*/ GPI Q11| AN2 o POH SVBALERT L 1
09 04 37 (By—LPC AD<1> R1541 33 IAANZ S% 120w W 2°'  LPC AD R<1> - A2 || Ay P2
5% Tzow W 201 - SVBOLKL AP2__ g  SMBUS PCH CLK @Dy 16 19 40 55 69
o0 01 37 B> LPC AD<2> R1542 33 1,\/\/\/2 LPC AD R<2> Py LAD2 E AHL SVBUS PCH DATA
5 —
o o4 a7 LPC AD<3> R1543 33 N ’\/\/\,2 5%  1/20W M 201 LPC AD R<3> AW || Ap3 4 SMVBDATA P LB 16 19 40 56 69
5% 1/ 20w M 201 - -
33 AV12 o+ * AL2
o0 o4 57 (OOT}—LPC FRAME L R1544 SV LPC FRAME R L - o LFRANE g SMLOALERT*/ GPI 060 - VO EN oD 14 o0
[ smoclk ANL__ o SM. PCH 0 CLK oD o
o 10 @om-SPL_OLK R -2 | s oK o sM.ODATAL AKL o g, SM. PCH 0 DATA CED 0 o0
1P o N N
SPI CSO R L Y7 = * SML1ALERT# pul | -up not provided on this
o0 40 T} = q S 7??8 SML1ALERT*/ PCHHOT* / GPI O73M_‘%@ 18 39 page, may be wire-ORed into other signals.
TP SPI_CS1 L Y4 | spi 1% . i §
FRESRS S e s L E 7?&0 SML1CLK_GPI O75| AU SMBUS SMC 1 SO SCL 32 37 40 43 a4 64 69 73 Qherwi se, 100k pull-up to 3.3V SUS required.
TP SPI_CS2 L 2 s sz SML1DATA/ GPI O74| AR o g SMBUS SMC 1 SO SDA B 52 57 40 43 44 04 09 73
o
0@y SPLMEI R gy A2 Isp Mo ®
(1 POTI PD)
o 45 SPI_M SO A fspi_mso | puiry LA A2 g g NCCINKOAK o
it
0 a0 uQErySPL 102> gy YO SPI 102 § Gruipy  CLDATA A2 o g NCCLINKDATA o
TP
6 46 14 SPI_10<3> AFL SPI 198 o CL_RsT*|AF4 NC CLINK RESET L ”
D= &=—— >, P
PP3V3 SUS 8 11 14 18 46 57 58 59 62 64
PP3V3 SUS 8 11 14 18 46 57 58 59 62 64
%IC MASTER=W LL J43 SYNC DATE=09/ 13/ 2013
R1580 100K LAAAZ XDP_USB EXTA OC L 14 16 35 e —
RI581 100K a7z “° V2OW W %0 xpp uss EXTB oC L 1616 61 05 PCH PCI e/ USB/ LPC/ SPI / SMBus
R1582 100K IAAN 2 S% Meow W 201 ypp ys EXTC OC L 1416 272V e e s
R1583 100K 1 , % MW MW 201 ypp ys EXTD OC L
NN w71 = e Appl e I nc.
R1548 1K 1N 2 SPI_| 0<2> 14 46 69 o
R1549 1K IAAAZ S Meow M 200 op) | o3> 14 46 60
5%  1/20W M 201 NOTI CE OF PROPRI ETARY PROPERTY:
B BT ook VM i aPALERL L - TERETIATL N CA R e S Tre
R1591 100K LAAAZ WO _EN 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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4

s8 55 51 42 38 17 16 11 g 5 _PP1VO5 SO
64762 59

BOM GROUP BOM OPTI ONS
RAMCFG_SLOT RAMCFG3: H, RAMCFG2: H, RAMCFGL: H, RAMCFQ: H
62 64 g5 74
PPSVS SO 66 52 50 41 40 36 33 19 10 15 [TEy—PP3V3 S3
RAMCFG3: H RAMCFG2: H RAMCFGL: H RAMCFQD: H SSD*LPSR:SiGQE;,
1 1 1 1
R1631 R1636 R1635 R1611 100K
100K 100K 100K% 100K e
59 596 59 596 1200
1/ 20w 1/ 20w 1/ 20w 1/ 20w
o 201
201, , 201 201, , 201 o1
XDP_M_B_RAMCFGD 156 18 o 15(E-—X0PPCH P 076 -
XDP_M.B_RAMCFGL 15 16 18 15 16 15¢Pry—XDP M.B RAMCFQO - AR
XDP_M.B_RAMCFG2 15 16 18 AW
O M.B_RAMCEGE e 25 ,5@ HDM TBTMUX SEL TBT o=
S 15 (oom}—TP_MEM VDD SEL 1V5 L - "%
. o=
- = XDP_LPCPLUS GPI O yi
CR TBT_G2SX_BI DI R, requires 100k pull-up to SUS v D -
RR/ FR DPHDM MUX_SEL_TBT, requires 100k pul |l -up to TBTLC 16 15 [T XDP_PCH GPI O17 - T3
PLT_RESET L s 15 (oom—SD RESET L -
18 16 15 13 [T ’ 57 15 T SMC WAKE SCI L - ANS
R1621" 15 [Ty TPAD SPI_INT GPICR8 L -
-
100K
S 2 15 (OT}—TPAD USB | F EN -
20, o4 50 58 % 15 (T} SSD_ PWR EN -5
25 18 (OO} PCH TBT PCIE RESET L - APL
os 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 (oo TBI_PUR EN - AB6
1
0Rl€81 25 18 16 15 (R XDP_JTAG | SP TCK -
r%ZuzUW 25 10 16 15 (T XDP_ITAG | SP TDI - Y3
201
2020 15 15 I TAG TBT TS PCH - P3
TPAD SPI _INT L
s -PAR SPLINT Lo 56 15 (O} —PCH HSI O PUR EN -7
1R1682 2 15 (ooT}TPAD SPI_IF EN -8
0
% 15 10 15¢ @y XDP_ M.B RAVCFEG3 -
2’642:01 64 46 15T SPI ROM USE_M.B - A
CAVERA PWR AGS
TPAD SPI_INT GPIO46 L 45 1015 (T} B EN PeH -
15 [Ty TPAD SPI I NT GPI 046 L - =
10 10 15¢ By XDP_M.B RAMCFGL - B
R1639% 15 16 15Ty XOP_ M.B RANCEGR -2
100K
SSD SR EN L P2
ﬂzgw 64 30 15 (OOT}—SSL -
- 20 15 @OT}—AP_SOI X WAKE SEL - 4
© @ SSD RESET L P
CAM PCI E RESET L NS
surupiREL RS v e *
| R1641 K IAANZ PCH TCO TI MER DI SABLE - V2
5% 1/ 20W M 201
PP3V3 S5 81Lo13016,12,18,28 29 34 42 57
PP3V3 S3 15 16 19 33 36 40 41 58 62 64
PP3V3 SOSW SD 34 37 39 65
PP3V3_S3 15 16 19 33 36 40 41 58 62 64
PP3V3 S3RSO_CAMERA a1 a
PP3V3 SO 8°12%18%18%18%12%18%58%30 6 a8
LU RREBRE
PP3V3_S0 8219185125 17 10 26 30 36 38
ey o oo Soth0"i1 132" 85" 0 85 286700700
R1610 100K i > XDP_PCH GPI O76
NN 7w we
R1614 100K s ann 2 XDP_LPCPLUS GPI O 15 16 64
R1615 100K 1 o S% MW W 201 ypp poH GPIOLT 15 16
NN —m—Tmw o
SD_ON_M.B )
R1616 100K 1’\/\/\,2 SD RESET L 15 R1616 should also be stuffed if
R1617 100K IAANZ 5% 1/20wW W 201 g\ WAKE Sa L o o pl atform does not use SD card
R1618 100K LAANZ S% 12w M 201 7pap spl I NT L 15 36
R1619 100K LAANZ S% 20w M 201 7pap USB I F_EN 15 36
R1620 100K __inAn 2 Z: i:izx N“’: zz SSD PWR EN 13300 5 SSD_LPSR SO BOM option is on R1620
R1622 100K SSPW{*;ZSD HDD PVR EN 15 s
R1623 100K LAANZ 5% M2oW M 201 xpp SDOONN STATE CHANGE L 15 16 33
R1624 100K IAANZ S% uEow M 201 gp pwR EN 15 34
R1625 100K LAANZ S% 12w W 201 1pT pyuR EN 15 25
R1626 100K YV S% 20w M 201 ypp JTAG ISP _TCK 15 16 18 25
R1627 100K IAANZ S% 20w M 201 ypp JTAG ISP TDI 15 16 18 25
R1628 100K 1z A2 S MEOW M 291 j7AG TBT_TMS_PCH 15 18
R1629 100K 3 o S%  MEOW M 201 poy HSIO PWR EN 15 58
R1630 100K 1I\/\/\/2 S% 12w W 201 1pap spl | F_EN 15 36
NN —Tmw
R1632 100K 1apn 2 SPI ROM USE_M.B 15 46 6a Stuffed R1632
R1633 100K LAANZ S MEOW M 291 CAMERA PWR EN PCH 15 18
R1634 100K IAANZ 5% 1:2"‘” 29! TPAD SPI INT GPIO46 L 15 No- St uf f ed R1634
T%  1Zow W 201
NOSTUFF
R1637 100K 1anp 2 SSD SR EN L 15 30 64
R1638 100K IAANZ S% 120w M 200 Ap 501 X WAKE SEL 15 29
R1640 100K 1 o S% MW MW 201 yop EwWPRME L 12 16
NNN"—mTmw o
R1652 10K 1 AN LPC SERI RQ 15 37 64
5% 1/ 20W M 201
R1691 100K 1 2 BT_PWRRST_L
A e S o
R1693 100K 1 ,\/\/\/2 ENET_MEDI A SENSE 15 64
R1694 100K IAANZ S% 2w M 201 ) op RO L 15 64
RI695 100K sann2 o o LD PSRN i

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

54mm

13 15 16 18

R1650*
1K
ORI TI CAL 11200
OM T_TABLE 201,
U0500 THERMTRI P* 5260 PM THRMIRI P L
BROADVEELL- ULT -> oD %0 o7 Pul | -up/ down on chi pset support page
2Ggr2 g RON/GPICB2 va TBT CI O PLUG EVENT L 125 Cactus Ridge: Alias to TBT_Cl O _PLUG EVENT,
SYM 10 OF 19 T4 Redwood Ridge: Alias to TBT_Cl O PLUG EVENT_L,
LPC SERI RQ
BVBUSY*/ GPI O76 § SERI RQ P CBD) 15 37 64
AWLS PCH VP
{ oPl
GPI C8 Ej PCH_GH_COvA PLACE_NEAR=U0500. AWL5: 2
AF20 - AR
VD
LAN_PHY_PVWR_CTRL/ GPI 012 ESSVDW NC 'R1655
L AB2L NC 49.9
GPI OL5 (1 PD- RSMRST#) 1%
1/ 20w
GPI 016 GSPIO_CS*/GPI 83| RO o AUDSPI CS L 15 64 L 201
GPl o7 GSPIO_CLKI GPI 084| L6 o,  AUD SPI CLK 15 6
aPl 24 GsPlo_MsSOGPlces| N g  AUD SPI M SO 15 6 =
&So -
GPI Q27 (1 PD Deepso) GSPI O_MOSI / GPI 86| L8 g AUD SPI MCSI 15 6
(1 PD- PLTRST#)
G czs GSPI1_CS'/GPICB7| R g TPAD SPI CS L oo 5 5
GPI 26 GSPI 1_cLK/ cPl og| LS - TPAD SPI_CLK oD 15 36 68
&P 6 cspi1 MsaaPi gl NV g TPAD SPI M SO am s s s
Pl 57 (o b
GSPI_Mos /GPI090| K2 o, TPAD SPIMOSI oo 15 % o
aPI 58
J1
1 BT D2R
PR UARTO_RXD/ GPI 09 @=—PCH BT UART 15 64
K3
2 BT R2D
ot UARTO_TXD/ GPI 09! - PCH UAR 15 64
32
> 3 BT RTS L
o UARTO_RTS*/ GPI 09 @=—PCH BT UART 15 64
- Gl PCH BT UART CTS L
o UARTO_CTS*/ GPI 094 - 15 64
GPI 19 Ol uaRTI_RXDIGPICD| K4 o PCHUARTIRXD
o
GPI G0 &3 UART1_TXD/ GPI o1 &2 @ PCH UART1 TXD s
HSI OPC/ GPI O71 UART1_RST*/ GPI co| 33 JTAG | SP_ TDO 1518
GPl 013 UART1_CTS*/ GPI a8l 94 PCH UART1 CTS L s
GPloL4 12C0_SDA GPI O P2 g AP SOIX WAKE L ams
o1 ces 12c0_SCL/GPIOs| P8 g AP RESET L
Pl 85
&
e PCH 12C1_SDA
o | 2C1_SDA/ GPI - 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 SDOCMIGPIoos| F4 g BT PWRRSTL ~~~ vmyise
SDI O_POAER_EN GPI O70 “SP% p?‘rPsOTIu)GDI os6| B8 PCH STRP TOPBLK SWP L 39 Requires connection to SMC via 1K series R
DEVSLP1/ GPI CB8 SDIODI/GPIO67| B4 g ENET MEDIASENSE ~~  muses
DEVSLP2/ GPl 089 SDI O_D2/ GPI 068 o] .= LCD IRQ L Yanu FERY
SPKR/ GPI 081 SDIO D3/ GPl 069 E2 g  LCD PSR EN [T 5 o
(I PD- PLTRST#) -

PP3V3_S0

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

59 56 45 44 43 42 41 40 39 38

AUD SPI_CS L R1660 100K IAAAL
AUD SPI_CLK R1661 100K 1/\/\/\/2 5%  1/20W WM 201
AUD _SPI_M SO R1662 100K LANAZ 5%  1/20W M 201
AUD SPI_MOSI R1663 100K LAANL 5% 1720w W 201
5% 1/ 20W M 201
TPAD SPI_CS L R1664 47K LAAAZ
TPAD SPI_CLK R1665 47K LAANZ 5%  1/20W M 201
TPAD SPI_M SO R1666 47K LAANZ 5%  1/20W M 201
TPAD SPI _MOSI R1667 ATK L NAAE 5% 1zow W 201
5% 1/ 20w MF 201
PCH BT UART_D2R R1668 47K LAAAL
PCH BT UART R2D R1669 47K LAAN 5%  1/20W W 201
5% 1/ 20W M 201
PCH UART1 RXD R1672 47K 1 2
PCH 7 T
UART1 TXD R1673 47K 1m2 5% 1/20W M 201
JTAG | SP_TDO R1674 100K AN 5%  1/20W W 201
PCH UART1 CTS L R1675 47K IANAZ 5%  1/20W W 201
5% 1/ 20W M 201
AP SOl X WAKE L R1676 100K IAAAZ
5% 1/ 20W M 201
PCH 1 2C1_SDA R1678 5 ok DYy E— _
PCH I 2C1_SCL R1I679 5 o« LAANZ :% . zzw Nw: 221
PCH BT UART RTS L R1670 47K LAAAL
PCH BT UART CTS L R1677 47K 1/\/\/\/2 5% 1/20W M 201
5% 1/ 20W M 201

ISYNC MASTER=W LL _J43

PCH GPI O M SC/ LPI O

d} Appl e I nc.
®

THE
Pi

|

N

1
v

NOTI CE OF PROPRI ETARY PROPERTY:

ROP
THE

| NEORMATI ON_CONTAI NED HEREI N | S THE

RI ETARY PROPERTY OF APPLE | NC.

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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. - PP1V05_ SO
Extra BPM Test poi nt s - STV - 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 5 XD BPM L<2> P XDP_CONN Use with 921-0133 Adapter Flex to o7 64 16 6 _XDP_CPU TDO R1810 51  1aaA 2
TP1802 ; PLACE_NEAR=U0500. F62: 28mm 5%  1/20W W 201
. XDP BPM L<3> TP- P6 J1800 support chi pset debug. XDP
=P -
D TP1803 . DF40RG 80DP- 0. 4V o7 6 10 6 XDP CPU TOK Rigls 1.2 !
XDP_BPM L<4> PLACE_NEAREU0500. E6O: 28mm 5%  1/20W 201
o7 o X2 BPM L<d> ) R1830 -
D TP1804 150 2 (M) d TVS are terminated in CPU
[ XDP_BPM L =) TDI and Ti are termnated in . =
e <2 1p1gos ow N~
- M- LF
XDP_BPM L<6>
¢ MD—2—=—==2=—— D TP1806 2402 15 ot
o7 5 [y—XDP_BPM L<7> OB Tp1807 67 o4 s @H—XDP_CPU PREQ L COBSEN_AQ G- 10 o P COBSEN _C0 CPU CFG<17> am s D
TP-P6 57 61 5 (Ty—XDP_CPU PRDY L OBSEN Al Py o o Py CBSEN C1 CPU CFG<16> am s
E 7
O O
o7 o [T CPU _CFG<0> OBSDATA_AQ G 195 02 Pu— OBSDATA_ QD CPU CFG<8> g e o
o7 6 (T CPU CFG<1> OBSDATA_A1l Py 26 04— OBSDATA_C1 CPU CFG<9> Yani LU
14 13
O O
o7 o ry—PU_CFG<2> CBRSDATA_A2 o=—10 01 oup CBRSDATA_C2 CPU CFG<10> ams o
o7 64 6 (TRy—PU_CFG<3> CBRSDATA_A3 o=—10 01 o= CBRSDATA_C3 CPU CFG<11> ame s
2q 19
O O
o7 s [Ty—XDP_BPM L<0> COBSFN_B0 =10 012 o= COBSEN DO CPU CFG<19> am s
o7 s (T—XD2_BPM L<1> CBSEN _B1 o=—210 01X o= COBSEN D1 CPU _CFG<18> TN ©
24 25
O O
o7 5 [T CPU CFG=4> OBSDATA_BO Py 28 5 04— OBSDATA DO CPU CFG<12> a6 o
o7 o [I—PY CFG5> CRSDATA_B1 o=p—30 012 o= CORSDATA_D1 CPU CFG<13> ams o
4 5 o3t ey
7 o T CPU CFG<6> OBSDATA B2 Py M6 042 o OBSDATA [ CPU CFG<14> ams
xoP . CPU CFGe7> CESDATA_B3 -— B CRSDATA_3 CPU CFG<15> o or
™ O O <
17 o [Ty—CPU_VCCST PWRGD R1800 1K LAAAZ = - e
PLACE_NEAR=U0500. CB1: 2. 54mm 5% 1/ 20W [ 2_|l)1 00
XDP 54 XDP_CPU_VCCST PWRGD PWRGDY HOOKO - 95 o032 - L TPCL K/ HOOK4. NC
PM PWRBTN L R1802 0O 1 2 XDP_CPU PWRBTN L HOOK1 &= 47 4 = L TPCI K#/ HOOKS
371 @ PLACE_NEAR=U5000. J3: 2. 54nm I\/\/\/ 5% 1/ 20W M 0201 VCC OBS AB bl 44 g g 43 bl VCC OBS CD NC XOP
xoP * qom—CPU_PVR DEBUG _ Hooe — 10 0 RESET#/ HOCK6 57 XDP_CPURST L RI805 1K insn2 PITRESETL ame s
PM PCH SYS PWRCK R1804 0 . 2 st XDP_SYS PVROK HOOKa -~ LA DBR#/ HOOKY XDP_DBRESET L 1767 PUAGE_NERR-U0500. AGT: 2 S4mm
o w10 ) AN sz D Dq il i
210 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)—SMBUS PCH CLK sa - 46 o= - TRSIn XDP_TRST L
69 64 16 12 (@M} XDP_PCH TCK TCK1 - 90 o= - Dl XDP_PCH TDI [OOT> 12 16 64 69
o7 6 10 o QT}—XDP_CPU TCK TCKO - i D LA VG XDP_PCH TMS [T 12 16 64 50 C
o 60 00 59 XDP_PRESENT#
16 12 qooT}—POH JTAGX R1835 0 1 z__ XDP XDP XDP XDP XDP
b ALERY 1600 Fo: 28m” C1804 :| [*m1831 C1800 * 0 /N oo 1 C1801 1 C1806 CR;%,L%
0.1UF —/— { ¢ 0. 1UF —— ), —— 0. 1UF ——0.1UF QL84 @ "
oV L] 2 5% =9 Y Y DVNSLOBVK: 7 S[ [0
ceRvXGR 2 16w ceRMXGR 2 518S0847 2 CeR xsr 2 G xsr S0T563 %
0201 0201 0201 020
2 D[ AT XDP_CPU_TDO
= J_ = PLACE_NEAR=J1800. 51: 28MM® < T © 1o o0 o7
XDP_CPU PRESENT L
CRI TL(%L -
Q184 LY
DWN5LO6VK-7 > [
SOT563
i? jr—
SR | XDP. TRST_L 6 12 16 64 67
© - MAKE_BASE=TRUE
XDP_CPUPCH TRST L OO © 12 16 64 o7
CRI Tl CAL XDP_CPUPCH TRST L OO © 12 16 64 o7
XDP ©
PCH XDP Si gnal s Q842 x  w
oveLOgy; 7 5[ [0
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 61 67
what restrictions exist on PCH GPI Gs when Top-Side Probe is used for PCH debug. PLACE_NEAR=J1800. 55: 28nm ® < oD
" " PP5V_S0
PCH XDP Si gnal s Non- XDP Si gnal s e R  oavs S CRITI CAL
R I R & XDP
XDP_M.B_RAMCFGD
18 1B D TP1870 Q1842 [ B
XDP_USB EXTA OC L e XDP USB EXTA OC L 11 DWN5LOGVK: 7 > |O
35 10 10 (OO} = < e C1845 1 o 'R1845 x
o5 o1 16 14 ¢OOT}-XDP_USB EXTB OC L S XDP_USB EXTB OC L O e 16 1 65 0.1F U;,;;‘S 330K o]3T Jo XDP_CPU TMS [T o o o7
- 16V 1/ 20W © -
11 (ogn}—XDP_USB EXTC C L a® Tp1873 xS R 2 Jalver ey 2%1 [_n_,
TP-P6 soregl
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 [
— \TE L
23 16 15 (OOT}—XDP_SDCONN STATE CHANGE L = XDP_SDCONN_STATE CHANGE ) 15 260 3 NCx—L| ne N5 ne - NO STUFF
JTAGX 1K 2 1
0 15 CE—X0PM.B = OB Tp1876 an 10 12 G e e e NV WA
- E
18 15, XDP_M.B_RAMCEG2 XDP
@ B TP1877 o o1 16 12 XDP_PCH TDO RI890 51 s snpn J
18 15CHT XDP_M.B_RAMCEG3 b)) TP1878 PLACE_NEAR=U0500. AE61: 28mm 5% 1/ 20W M 201
TP-P6 XDP
60 64 16 12 _XDP_PCH TDI R1891 51 2apap L r—
25 18 16 15 [T XDP_JTAG | SP_TCK — XDP_JTAG | SP_TCK OO 15 6 18 25 PLACE_NEAR=U0500. AD61: 28mm 5% 1/ 20W M 201
MAKE_BASE=TRUE -
- XDP
15 12 (oM} XDP_EW PVE L D TpP1879 69 64 16 12 _XDP_PCH TMB R1892 51 > 1
TP-P6 PLACE_NEAR=W0500. AD62: 28mm VY V V7 6% 1720w W 201
12 (0T} 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 Cre ey AV T
TP-P6
12 XDP SSD PCIEO SEL L R1884 1K 1 2 NO STUFF
< N w201
67 64 16 12 6 _XDP. TRST L R1897 51 > 1
o4 10 154Gy XDP LPCPLUS GPI O = XDP_LPCPLUS GPI O LB 15 16 60 PLACE_NEAR=U0500. AUG2: 28mm 5%  1/20W W 201
15 ¢oom—XDP_PCH GPI OL7 %TP1886 =
15T XDP_PCH GPI O76 % TP1887
25 18 10 25 (T XDP JTAG ISP TDI AR BASESTRIE XP_JTAG | SP T0) oD @ 26 10 2 ISYNC VASTER=W LL_J43 SYNG DATE=12/ 17/ 2014 7\
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. 1 g Tg REPRCDUi SL?BLOIO;E :¥ N € R PART
1N TO REVEAL wHaL
IV ALL RI GHTS RESERVED
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System RTC Power

Chi pset uses 24MHz crystal,

Source & 32kHz / 25MHz O ock

CGener at or

G eenCLK kept

to save 1x 25MHz crystal

& 1x 32kHz crystal

PCH Reset Button Menory VTT 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).
This looks a little ugly to support Coin-Cell: ~— VBAT (300-ohm & 10uF RQ) sumngRlRYL RS0
i ne . PP1V2 S3
new and ol d parts. Wth GreenCLK Rev C No Goin-Cell: 3.42V G3hot (no RO 1 7003 anEE B0 0 PP3V3 SO 62 64 65 74
pin 5 nust receive S5 power (Stuff R2042) 3429 28 18 17 16 18 13 11 8, PP3V3 S5 ?g.K995 8,11,12,13,15,17,18,26 99,38 38
Coi n-Cel | & G3Hot : 3. 42V G3Hot Yop S ow .
Coin-Cell & No G3Hot: 3.3V S5 C1970 * < R1970
No Coi n-Cel | : 3.3V S5 R1996 2201 0. 1UF —— VCC 330K TPS51916 | (leak) = +/ - 1uA,
) ) 0 I u1970 1/ 20w Vih(min) = 1.8V
XDP_DBRESET L 1 2 o PM SYSRST L lov
G eenCLK 25MHz Power 1o _PP3V3 S5RS3RS0_SYSCLKGEN No bypass necessary 67 10 [ VYV O StUer CBD 13 37 04 xoR cer 2 ranpicre L 33uW when driven- | ow
Mist be powered if any VDDIOis powered. ot 'R1997 s CPU MEWTT PWR EN LSVDDO 2 I Ya MEM/TT PVR EN 1758
5% 0 m 18> VAKE_BASETRUE
CAM XTAL Power 31 _PP1V2 CAM XTALPCI EVDD ~ w» b 5% NCx—L{NC NCLs_s¢ NC MVEM/TT PWR EN 17 53
/16w
TBT XTAL Power 64 62 26 25 18 _PP3V3 TBTLC 9 § VBAT and +V3.3A are fratits G\D
& internally ORed to 2;&1 PART_SYS RESET e
4 create VDD_RTC _QUT. -
C1924 * C1922 1 C1902 . =
0. 1UF —— 0. 1UF — U1900 +V3. 3A shoul d be first
T 12 20%, SLGINBLABOY avai | abl e ~3. 3V power £
2 2 2 =
xR e xR e 3a61 fhig to reduce VBAT draw. -
CRI Tl CAL
PP5V
11 VI OE_25M A 32. 768K|_12 PCH CLK32K RTCX1 12 62 61 59 58 56 52 51 45 32 1g 5V_SO
L CKPLUS_WAI v&PerermZij_ s v e 25M B ‘1620
C1905 = 14 Ivi OE_25M C 25M AL 1
e R1905 vl SYSGLK CLKI5M CAVERA e PCH ME Di sable Strap 100K
2|2 6o SYSCLK CLK25M X2 1 2 so SYSCLK CLK25M X2 R DU P 25M 15 SYSCLK_CLK25M TBT 25 69 Maow
= A
1 P NO STUFF -t X1 PPVRTC G3H 012 13 62 08 ® 220
5% 1/ 20W - 920
25V ~ CRITI CAL W 'R1906 VOUT|L__ g & For SB RTC Power QL g w SPI_DESCRI PTCR OVERRI DE LS5V
e 0201 - Logvk:7 S TO
0201 NC: Y1905 M D THRM MO T > *®
NC: 25. 000MHZ- 12PF- 20PPM 3720w —— PAD 1 C1910 sa 11 0 _PP1V5_SOSW AUDI O HDA
C1906 © wa 2%z, sn L REE — 1 L o3 o SPI_DESCRI PTOR OVERRI DE
12PF 20%, @ <
1|2 o SYSCLK CLK25M X1 2 R "
|50/|n NOTE: 30 PPM or better required for RTC accuracy 920 Dle
£ sav DMNBLOGVK- 7 | |—4
SOT563
0201 = VER 3 I'i-'
1712 _NC RTC CLK32K RTCX2 — NC RTC CLK32K RTCX2 am e -
PCH 24MHz Crystal TR R = j e
1 = -
C1915 I PD = 9- 50k
6. 8PF R1915 o7 [)—SPL_DESCRI PTOR OVERRI DE L 1
B o PCH CLK24M XTALOUT R AR o PCH Ol K24M XTALOUT am = =
[ CRI TI CAL 506 PCH uses HDA SDO as a power-up strap. |If low, ME functions nornally.
T Y1915 20w N I'f high, ME is disabled. This allows for full re-flashing of SPI ROM
0‘32"0‘31 NCX 24. 00OM-Z- 20PPM 6PF 0201 %916 SMC controls strap enable to allow in-field control of strap setting.
NCX NC s 20)(2‘ come v ?nuw Q1920 & 5V pull-up allows circuit to work regardl ess of HDA voltage.
C1916 K v
6. 8PF 2
e PCH CLK24M XTALI N oo 22
11 0
Lo VCCST (1.05V S0) PWRGD
- DCZDU?L
PCH 24MHz Qut puts wma sy, POV S6 PP1V05_SO 6 0 11 15 16 38 42 51 55 58 59
%1
— LPC CLK24M SMC 17 37 69
R129227 1 - VAKE BASESTRUS C1930 * CRI TI CAL "R1931
LPC CLK24M SMC R 1 2 LPC CLK24M SMC 10K
° 2 [ PUACE \EARCUDS00 ANIS 5 T o o 0. 18 —— U1930 s
5% 120w
e eV, TAAUPIGO9 i
o XSR CERM o  sorser "
201 0201 v 2
50 a7 17 16 _ALL_SYS PWRGD 2 [p 4 CPU_VCCST PWRGD oo °
50 57 18 13 TRy—PM SLP_S3 L 1l
s INC
NCX— @D
B
PCH PWROK Gener ati on R
50 49 46 40 38 37 36 35 30 17 _PP3V42 G3H — oo s 7
85 84 82 61 56 PM_PCH ooy 12 17
MAKE_BASE=TRUE
74 65 64 62 61 BYPASS=U1950: 5SMV
SRR B S 1 C1950
0. 1UF
1 i
518 nglie 2 3% cerw NO STUFF WF: Do we need this?
L oot R1963°| |°R1960
ow o
201, = S0 5%
ALVCC08GT 5505 v 20w 120w CKPLUS_WAI VE=UNCONNECTED_PI NS
F 8
NO STUF o 97 17 10 Ey_ALL SYS PWRGD e SOT833 0201 ; , 0201 o TALVCZGDRGT 5505 |
R1951 U1950) PM S0 PGOD ) s SoT833 R1962 ISYNC VASTER=J43_M.B1 SYNC_DATE=01/ 09/ 201
0 1K
1 2 CPUVR PGOOD R 2 F 3 SYS PWVRCK R 1 2 PM PCH SYS PWROK H
5117 8 = N 08 NO STUFI § . U1950 N [oOTy 13 16 37 c:hl pset Support
51178 CPU VR READY 1/ 20w 4 R1961 08 1/ 20w
M 100K P M
0201 5% 201
1/ 20w
£ W
= 201,

7

90 37 27 26 [Ty—SMC DELAYED PWRGD
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qwnay
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ey

299583
.

Pl at f or m Reset

GreenCLK 25MHz Power

Connecti ons

DDC Pul | - Ups

2.2k pull-ups are required by PCH

NO STUFF - . . B
to indicate active display interface.
Unbuf f er ed R2040
i i !
64 62 58 41 40 36 33 10 15 _PP3V3 S3 AP e —  PP3V3 S5RS3RSO SYSCLKGEN 17 DP++ spec violation, should renove!
%% - 74 65 64 62 61
1o 20 29 (ry—PLT_RESET L 5w PP3V3 SSRSSRSO_SYSCLKGEN v BRBE L BRSSO
o HNRE T L
TAGE=3. STUFF NO STUFF
N NO STUFF s e “eo020!| o021 rR2022'| |'R2023
PCA 7D RESET L
: 2 955 = oD R2841 > <houl red 1 2. 2K 2. 2K 2. 2K 2. 2K
Sow sy BEEY P _PPAV SO : 2 Feoal/z should be stuffed for = ol oow vadw 0w
59 56 45 44 43 42 41 40 39 38 GreekCLK A or B depending on S2 rail D
0201 5% 201, , 201 201, , 201
1/ 20w
M
s 64 62 61 0201 R2042 shoul d be stuffed for GeenCLK C 28 18 13 _DP_TBTSNKO DDC CLK
149 32 §°_PP3V3 SO Scrub for Layout Optim zation 26 15 13 _DP_TBTSNKO DDC DATA
0 38 13 17
9 28 3% 43 R2042 18 13 _DP_TBTSNK1 DDC CLK
CRIT 1008 Buf f ered 3429 28 18 17 16 18 13 11 8, PP3V3 S5 1 N 2 18 13 _DP_TBTSNK1 DDC DATA
1 Msjgvévr'-rc R2872 lggw TBTSNK1_DDC is pulled-up just to indicate that
u2071 4 o PLT RST BUF L 2 SMC LRESET L oo ooy DP port is used. No DDC on this port, AUX-only.
N ui%'w NOTE: Only DDC DATA is sensed by PCH, so
R2070 0201 R2088 DDC_CLK pul | -ups are unstuffed.
1 C2071 100K 0
59 1 2 BKLT PLT RST L .
o 1 . o>
5%
2 3k cerw 2%1 NOSTUFF v 20w R d d RI d J TAG I I t H Thunder bolt Pull - Up/ downs
o5 R2089 o6 edwoo ge sol atl on e
2 CAM PCIE RESET L oo s 3 ) ) 36 30 26 18 17 15 33 12 11 §._PP3V3 SO
- 33 8328841347453 5
J_ ﬂsgg.w TB—IIVLCICE:IT be on when SO II N kOH’ tandR';” ce-versa CR TBT_G2SX_BI DI R, requires 100k pull-up to SUS
- M sotation ensures no |eakage to or RR/ FR. DPHDM MUX_SEL_TBT, requires 100k pull-up to TBTLC (on TBT page) N
0201 R2015
PP3V3 TBTLC 100K
PCH TBT PCl E RESET L — PCH TBT PCl E RESET L 64 62 26 25 17 ok
25 18 15 E VRS BASESTRE — @ 15 18 25 _ 1/ 20w
1 201,
R EREEE RS R2061* C2060 2062 WAKE_ase
] 100K 9. 1UF 59 25 18 15y HOM TBTMIX_SEL TBT — IR HDM TBTMUX SEL TBT Va: o SR
BYPASS=U2030: 3nm 1% R 2%% ) 120w —
C2030 * W prad Vi , 201 Fal con Ridge PLUG EVENT is active-low, always driven (pull-up)
0. 1UF —— 201, 0
P p— 25 10 15 @EQ}—TBT_Cl O PLUG EVENT L — TR TBT C1 O PLUG EVENT L 15 18 25
xsnrcéga\sl 2 = 74';(\3/%%?)7 SO pull-up on PCH page — <14
0201 NOSTUFF From RR To PCH . ( :
R 25 [TRH-—LTAG TBT TDO 1A & ivle JTAG | SP_ TDO oo s Required for unused second TBT port
s 74LVClGO8 From PCH 15 IR JTAG TBT TWMS PCH 3[2A & 2Y| a JTAG TBT TMS oo To RR 25 TBT B EL
50 37 36 20 18 13 [T)—PM SLP S4 L Soreor SO pul | -up on PCH page &o. 25 DP_TBTPB HPD
030\4 CAMERA PVR EN o o 2 TBT B CONFIG2 RC
15 (o> CAVERA_PUR EN PCH 08 / 2 TBT B CONFIGL BUF
3 25 _1BT B LSRX
= R2016* 'R2017 R2018* 'R2019 'R2014
= . . - ; 10K 10K 10K 10K 10K
NOTE: Sol ution shown is for LPT-LP. Qher PCHs may require isolation on TCK 5% 5% 5% 5% 5%
. N 1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w
and TDI as well for PCH glitch-prevention. M
201, , 201 201, , 201 , 201
R2830 NOTE: This reference schematic assumes PCH JTAG GPIGs are only used for
2 Thunderbolt. If other ASIC JTAG signals are wired into these GPIGs
o different isolation techniques will likely be necessary. =
obb Power State Debug LEDs .
DBGLED TBT Aliases
9 58 (For devel oprent only)
¢ 1°_PP3v3 S5 R2094 VAKE_BASE
tR O AL__o PP3V3 S5 DBGLED . 25 10 13 [Ty DP_TBTSNKO DDC CLK e — DP TBTSNKO DDC CLK ooy 12 19 2
PLACE i DEsBOTTOM S35 M N NEGK W DTHE0. 25 M 26 10 13y DP_TBTSNKO DDC DATA mE — DP_TBTSNKO DDC DATA D 0 10 29
G VOLTAGE=3. 3V oy
402
25 18 13 DP_TBTSNK1 HPD — e DP_TBTSNK1 HPD e e 2
DEGLED DEGLED DEGLED DEGLED EE =DP TBTSNKL M. C P<3..0> — e DP TBTSNKI M. C P<3..0> oD ¢ s o
RQOZQOE RQOZQOZI‘; RQOZ%?( RQOZQOE Pin N61 needs a TP for Power to performiFDI M test =02 TBTSNK1I M. C N<3..0> —  IRE DP TBTSNK1I M. C N<3..0> oo 5 25 67
5% 5 5% 5% Renaning the pins N61 and P61 to renpve automatic diffpari property o7 25 18 13¢ Py TBTSNK1 _AUXCH C P — ImE DP_TBTSNK1 AUXCH C P Va:i» FEES
kv kv e e o7 25 10 13¢pry—DP_TBISNKL_AUXCH C N — e DP_TBTSNKL AUXCH C N D 13 0 7
212 201, 201, 201, 1 5 _TP_CPU RSVDN61 — TP_CPU RSVDN61 o 1 10 15 ¥y DP_TBTSNK1 DDC CLK — e DP_TBTSNK1 DDC CLK 13 18 B
— MAKE_BASE=TRUE —
DBGLED DBGLED - DP_TBTSNK1 DDC DATA — DP_TBTSNK1 DDC DATA
DBGLED S5 DBGLED $S4 DBGLED S3 S01 3 S0 o5 _TP_CPU RSVDP61 _ TP CPU RSVDP61 51 18 3B L L - — IRE - 13 18
MAKE_BASE=TRUE Singl e-port TBT inplenentation does not require DDC Crossbar
DBGLED DBGLED DBGLED DBGLED DBGLED
D2090 D2091 D2092 D2093 D2095
N Green 56MCD 20 2. 65V GREEN 56MCD- 2V 2. 65V GREEN 561CD- 2VA- 2. 65V GREEN 561CD- 2VA- 2. 65V GREEN 561CD- 2VA- 2. 65V
LTQHOG SM LTQHOG SM LTQHG SM N LTGHG SM 25 18 16 15 XDP_JTAG | SP_TCK — XDP_JTAG | SP_TCK oD 13 10
- _ _ _ - = b
© Sl ARTIss o © Sl rARTosTRY o S PARTE S5 O © Sl RARTISo 5 N © Sl ARTEso 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 S013 D DBGLED SO D
= ED OQSD ED ED No MAKE_BASE on TCK/ TDI as these are provided on XDP page.
DVASLO6VK- 7 |2 5 DVASLO6VK- 7 |R 3 DVASEO6VK-7 G DM\SLO6VK- 7 |2 2
SOT563 SOT563 SOT563 SOT563
w2 | ) v | VER2 v | RAM Confi guration Straps
gurati o P PP3V3 SUS 5 11 14 46 57 58 59 62 64
G % K N jr—
2[G7 sty s[G™ ST; 5|G” Sl Pul | -downs for chip-down RAM systens
16 15 XDP_M.B_RAMCFGD
o o L = 1615 XDP_M.B RAMCEGL 'R2010
50 58 28 " SPW?LP v 1615 XDP_M.B RAMCFG2 100K
5037 36 20 18 13 YT 1618 XDP_M.B RAMCEG3 EZZDW
oA PM SLP S0 L RAMCFG3: L RAMCFG2: L | RAMCFGL: L RAMCFQO: L , 201
a7 13
s R2050* R2051* R2052* R2053"
10K 10K 10K 10K 39 14 JIALERT L
5% 5% 5% 5%
1/ 20w 1/ 20w 1/ 20w 1/ 20w
M M M M
201, 201, 201, 201,
= SYNC DATE=01/ 17/ 2013 A
LPDDR3 Al i r ; ;
as Support Proj ect Chi pset Support

TP _CPU MEM RESET L TP _CPU MEM RESET L

MAKE_BASE=TRUE

TP _MEM VDD SEL _1V5 L TP _MEM VDD SEL _1V5 L

18 15 (TR

70 21 20 19 18
70 21 20 19 18
70 23 22 19 18

70 23 22 19 18

MAKE_BASE=TRUE

PPOV6 _S3 MEM VREFDQ A PPOV6 _S3 MEM VREFDQ A

MAKE_BASE=TRUE VOLTAGE=0. 6V

PPOV6 _S3 MEM VREFCA A PPOV6 _S3 MEM VREFCA A

MAKE_BASE=TRUE VOLTAGE=0. 6V

PPOV6_S3 MEM VREFDQ B PPOV6_S3 MEM VREFDQ B

MAKE_BASE=TRUE VOLTAGE=0. 6V
PPOV6_S3 MEM VREFCA B

PPOV6_S3 MEM VREFCA B

MAKE_BASE=TRUE VOLTAGE=0. 6V

d} Appl e Inc.
®

ez e NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEORMATI ON_CONTAI NED HEREIN | S THE
PROPRI ETARY PROPERTY_OF APPLE | NC.

THE POSESSOR AGREES TO THE FOLLOW NG

18 19 22 23 70 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T
18 19 22 23 70 i

18 19 20 21 70

IV ALL RI GHTS RESERVED

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

20

20 OF 121

CH_NUM>

3

2




8

6

4 3

2

Page Not es

Power

aliases required by this page:
- =PP3V3_S3_VREFMRGN

CPU- Based Mar gi ni ng

FETs for CPU isolation during DAC nargini ng

CPU_NMEM VREFDQ A | SOL

DDRVREF_DAC

EN RC's to avoid drain glitches

PP1V2 S3

VRef

17 20 21 22 23 42 53 62 7

D vi ders

Al ways used, regardless

18 20 21 70

18 22 23 70

18 20 21 70

18 22 23 70

2 Tl f i ni ion. L
. =ppl . S3_MEMVREF - CR T CAL Rlzozoi5 May not be necessary due to C22x0 ® CRI IQA[L)AC of margining option ngzszj_
e Y P o « Q@220 g i 2 VREFMRGN DO A EN RC . o & 25 1%
i glnzc f\/RlE'a:sDZscsr ;cgjl re y this page: o g LOBVK. 7 REF_DAC e REF_DAC O S DMN5SLO6VK- 7 1/ 20w
- =12¢ . DMNS f 2225 1 *® SOT563 R2223 , 201 -
_ % SOT563 R2201 Ve PLACE_NEAR=QR220. 6: 3mm
- =1 2C_VREFDACS_SDA S ERC 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 9% 5 v M N LI NE W BTH=0. 3 mm
-1 2C PCASSETD SDA o 11200 comien ¢ I—u—l Y PLACE_NEAR=R2221. 2: 1nm M N_NEGK_W DTH=0. 2 mm
2, @225 pin 6: i R2222°
BOM options provided by this page: L PLACE_NEAR=QR220. 6: 2. 54nm PLACE NEAR-@220. 6: 2, 8. 215“
- DDRVREF_DAC - Stuffs DAC margining circuit. 1L - N C272207Q2 m 20w
« ORITICAL - i ety = 201,
~ % @260 CPU MEM VREFDQ B | SOL 2 éﬁgs/ o p
O] |5 DWN5LO6VK- 7 DDRVREF_DAC 301" R2220
1
= SOT563 R2245 o mcﬁ,%%c VEM VREFDO A RC 240, R2241
7 (I>—CPU DI M/B VREFDO o T5Te N > ___VREFMRGN DQ B EN RC . ~ @ 65 T %
= DDRVREF_DAC . DDRVREF_DAC Oﬁ > DV \ES,I::)??&\;K- 7 0243 i < E% jow
1 VE C2245 2 =
NOTE: CPU DAC out put step sizes: RQIZO%?( 201 0. 1UF 1) T $TD I U ;:.’C\%NEAS:Q'?IZEG& i/FJaEIHZDO B
DDR3 (1.5V) 7.70nV per step 5% P ivd = F /\/1\%/\/ M N_LI NE_W DTH=0. 3 nm
DDR3L (1.35V) 6.99nV per step « CRITICAL ”zz:“ oM IaR 2 w265 pire: v 20w pLA‘I*NEAR:m;;;;;"‘] M N_NECGK_W DTH=0. 2 mm
LPDDR3 (1.2V) ?.?2mV per step w0 x Q220 : PLAGE NEAR-C2260. 6: 2. S4mm 201 & oK
[Y] % DWN5LO6VK- 7 = - PLACE_NEAR=QR260. 6: 2nm Y 233:
*® SOT563 = 1 C2240 s
L 0. 022UF 2
7 rmy—CPU_DI MV VREFCA o T80 CPU_NEM VREFCA A | SOL % «
v < g DDRVREF_DAC * g R2240
NOTE: CPU has single output for 24.9 1
VREFCA. Split into two R1202035 o DR VEM VREEDO B_RC LN 2 E;R222K€1
signals for independent DAC S 2 VREFMRON CA A EN RC . mo & 2225 0w ;7./“20\/»/
mar gi ning support. \hen w ORITICAL DDRVREF_DAC N DDRVREF_DAC % > DMNSLOGVK-7 i = e
DAC mar gi ni ng VREFCA ensure o x @260 R2215* e C2265 * SOTs63 R212063 2 "PLACE_NEAR=QR220. 3: 3mm
VREFMRGN_CPU_EN i's | ow O Y DVNSLO6VK- 7 100K 0. 18 o T8 e 1 2 MPNP?IVNGE v%smgwé VREFCA A
to renove short due to CPU. k3 SOT563 20w cerwieR 2 ¥ I_,,_l” o PLACE_NEAR=R2261. 2: 1mm M N_NEGKW BTH=0. 2 fm
0201 1
of T3 i R2262
D B d o Sh el ; < e renneczazo. 5 2 2K
- 11200
AC- Based Mar gi ni ng = 2260 i
2
DAC sets voltage |level, PCA9557 & FETs enabl e outputs CPU MEM VREFCA B | SOL
and di sables margining after platformreset. DDRVREF_DAC R2260
1
221 RIZOZOES MD%%,S Bac MEM VREECA A RC 24 R, E;R222K81
3533 19 37 15 PP3V3 S8 %LTB _ > _ VREFMRGN CA B EN RC A 0 & 65 10 o
1120w
2 PP3V3 S3 VREFMRGN DAC . DDRVREF_DAC = DDRVREF_DAC Oﬁ > D"”\ESL;GG\;KJ /2»5 = o
LT NE_W OTF= 201
e M N_REGK W DTH-0. 2 mm R2207* ks C2285 s R212083 2 2Bl ace. NEAR=GR260. 3: 37m
o Vol Thcess 5V REF DAC REF DAC Took 0. 1UF ol T3 To . 2 PPOV6 S3 MEM VREFCA B
DORV DORY % M N_LT NE_W OTH=0. 3
2200 + 2201 o i) 2 s, P L PLACE NEAR-R2261. 2: 1nm M NS GTvEs: 3
. . iy 0201 20 R2282*
o3 a3 CRI Tl CAL ’ ot 8. 2K
Aoz?:gfy 2 2 gggtlwxsn ) = PLACE_NEAR=QR260. 3: 2mm T
o| DDRVREF_DAC 1 (Al 4 Rs) A 11200
= C2280 VF
° ) DDRVREF_DAC B arietyt 201,
56 40 19 16 14 SMBUS PCH CLK SCL U2200 VOUTA[|L VREFMRGN DQ A R2226  4.02K 1 2 VREFMRGN DQ A RDI V R22X6 pin 2: T 10%
# OD—= r NN 1120w 201 e enmzaas 32 samm P
56 40 19 16 14®_SNBUS PCH DATA 1SDA N VOUTB[2 VREFMRGN DQ B R2246  4.02K 1 AN VREFMRGN DQ B RDI V. —NEARE 0201 R2280
i n T 120w WM 201 PLACE_NEAR=QR265. 1: 2. 54mm MEM VREECA B RC L 249,
9A0 g vouTcla VREFMRGN CA AB R2266  4.02K_1Anp 2 VREFMRGN CA A RDIV PLACE NEAR-Q2225. 4: 2. 54mm ’\/1\./{\/—‘
1% 1/ 20W M 201
Addr =0x98( WR) / 0x99( RD) idag vauToks VREFVRGN NEWREG I R2286 _4.02K i znp 2 VREFMRGN CA B RDLV PLACE_NEAR=GR265. 4: 2. S4mm vaw L
1% 1/ 20W M 201 201
GN\D
4 NOTE: MEMVREG and SPARE share a
DAC out put, cannot enable
both at the sanme tine!
e 15 18 19 33 36 40 41 58 62 64
DDRVREF_DAC
CRI TI CAL C2205
DORVREF_DAC DDRVREF_DAC t :
C2202 ¢ 2 - R2120%2 DDRVREF_DAC
0. 1UF —— vcC cEReh 2
e e v Facai
2 X
CERVXOR PCA9557 201, VREFMRGN MEMVREG BUF 1 2 DDRREG FB oo 5
N o Pole VREFMRGN CPU EN L6 PLACE NEAR-R?415. 2: 1mm
A0 P17 VREFMRGN DQ A EN 201
Addr =0x30( WR) / 0x31( RD) AAL P2[e VREFMRGN DQ B EN
sl a2 P3| 10 VREFMRGN CA A EN
pal 1 VREENRGN_CA B _EN
p5| 12 VREFMRGN VMEMVREG EN
69 56 40 19 16 14 SMBUS PCH CLK 1scL P62 VREFMRGN SPARE EN DDRVREF_DAC
69 50 40 19 10 14y SVBUS PCH DATA 2| SpA P71 s N R2213*
100K
THRM RESET* (15 00K o B u2204
PAD GND 1200 Vi Mxazsa
RST* on 'platformreset’ so that system S ® 201, A VREFNMRGN SPARE BUF
wat chdog wi I'| disabl e margining. ™ " DDRVREF_DAC
= + % 'R2217
NOTE: Margining will be disabled across all = B4 G
soft-resets and sl eep/ wake cycl es. = Pins Bl & B4: 5w
o CKPLUS_WAI VE=unconnect ed_pi ns W
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 o DDR3 VREF MARG NI NG
PCA9557D Pi n: 1 2 3 4 =

Nomi nal val ue

Mar gi ned target:

DAC range:
VRef current:

DAC step size:

LPDDR3 (1.2V)
0. 600V (DAC: Ox2E.5)

DDR3L (1.35V)
0.675V (DAC. 0x34)

LPDDR3 (1.2V)
1.200V (DAC: 0x5D)

0. 300V - 0.900V (+/ - 300nV) 0.337V - 1.013V (+/- 337.5nmV) 0.800V - 1.600V (+/ - 400nV)
0.000V - 1.199V (0x00 - 0x5D) 0. 000V - 1.354V (0x00 - 0x69) 0. 000V - 2.397V (0x00 - OxBA)
+73uA - -73uA (- = sourced) +82uUA - -82uA (- = sourced) +21uA - -21uA (- = sourced)

6.36nV / step @ output

6.36nV / step @ output

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
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LPDDR3 CHANNEL A (0-31)

U2300
LPDDR3- 16GB
FBGA
70 63 24 MEM A CAA<O> 2 lcao (1 &2 DQ| 72 =MEM A DO<0> o 62572322 21 20
70 63 24 MEM A CAA<1> P2 |lcal 8 DQL| N =MEM A 1> 63
70 63 24 MEM A CAA<2> 2 |caz2 § DQe| MO =MEM A 2> 63
70 63 24 MEM A CAA<3> N |cas 2 DQa| Mt =MEM A 3> 63
70 63 24 MEM A CAA<4> M |lcad P DQy| M =MEM A 4> 63
70 63 24 MVEM A CAA<S> 3 |cas g DQs| ™ =MEM A DO<5> o
70 63 24 7 M A \<6> =N (oY) é DQs [ Mo =MEM A > 63
70 63 24 MEM A CAA<7> B |ca7 DQ7| Mt =MEM A 7> 63
70 63 24 [T MEM A CAA<8> > 2 |cas DRl Fit =MVEM A 8> 63
70632 (TR)—MEMA CAA<O9> g @ ICA9 DQ|_F0 =MVEM A > 63
DQLO| " =MEM A 10>
7024 7 MEM A CKE<0> K3 |CKEO OM T_TABLE g = “NEM A e o 70 62 53 42 23 22 21 20 19 17
MEM A CKE<1> K4 DQL = 63
70 24 7 (TR M A CKE<1> g |CKEL CRI TI CA pQL2| Bt =MEM A 12> 63
70 24 7 MEM A CLK P<0> B ek T DQ13| E0 =MEM A 13> 63
70 24 7 MEM A CLK N<O> J2 |lck_C DQL4| B0 =MEM A 14> 63
M—=r D9 =MEM A 15>
70 24 21 7 MEM A CS L<0> —qcso* DQlDQJZ T8 =MEM A DQ<16> -
MEM A CS L<1> L4, * = 63
o MMACSL> g MAGS o7 —MEM A DO<17> -
L8 bV DQL8| 10 =MEM A 18> 63
< |pmva DQ1gf T =MEM A 19> 63
P8 |ove DQRO| R =MEM A 20> 63
= % 1ovs D1l R =MEM A DQ<21> o
DQR2| RO =MEM A 22> 63
70632021 7 (INy—MEMA QOT<0> g % loDT pQp3| it =MEM A 23> 63
DQR4| Gt =MEM A 24> 63
DQes| Sto =MEM A 25> 63
D6l & =MEM A 26> 63
DR7[ = =MEM A 27> 63
DQeg| Bl =MVEM A_DQ<28> o3
DQRo| BLo =MEM 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
DQSO0_C| Lttt =MEM A N<0> 63
DQs1_c| &t =MEM A N<1> 63
DQs2_c| Pt =MEM A N<2> 63
DQS3_C| Pt =MEM A N<3> 63
1| L0 —NEM A P<0> o 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| Bto =MEM A P<3> 63
70 62 53 42 23 22 21 20 19 17 _PP1V2 S3 o R
+ C2300 + C2301 + C2302 + C2303 + C2304 + C2305 + C2306 + C2307
0. 1UF 0. 1UF —— 1UF —)— 1UF —/— 1UF ——1UF —— 10UF 10UF
10 — 10% —— 10% —— 10% —— 10% —— 10% —— 20% 20%
16V 16V 1oV 1oV 1oV 1oV 25V 25V
2 X5R-CERM 2 X5R CERM 2 xsrR 2 xR 2 xR 2 R 2 X5R CERM 2 X5R CERM
0201 0201 402 402 402 402 0603 0603
70 62 53 42 23 22 21 20 19 17 _PP1V2 S3 o =
+ C2320 +C2321 + C2322 + C2323 t C2324
1UF ——1UF —— 1UF —— 10UF 10UF
10% —— 10% —— 10% —— 20% 20%
1oV 1oV 1oV 25V 25V
2 ¥R 2 xsR 2 ¥R 2 X5R CERM 2 X5R CERM
402 402 402 0603 0603
70 62 53 42 23 22 21 20 19 17 _PPLV2_S3 . =
PLACEMENT_NOTE:
+ C2310 1 C2311 + C2312 i
1UF ——1UF 10UF
) v _j v T 10uF caps are shared between DRAM
ey e ot CERM Distribute evenly.
62 57 23 22 21 20 _PP1V8_S3 a =
+ C2330 + C2331 + C2332 + C2333
1UF ——1UF —— 10UF 10UF
10% —T 10% T 20% 20%
1oV 1oV 25V 25V
2 ¥R 2 xsR 2 XsR CERM 2 X5R CERM
402 402 0603 0603

PP1V8 S3

PP1V2 S3

3|&[2(3

&

§

PP1V2_S3

PP1V2 S3

U2300
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FBGA
(2 OF 2)
w
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w
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LPDDR3 CHANNEL A (32-63)

u2400
LPDDR3- 16GB
FBGA
70 63 24 VEM A _CAB<O> R |ca0 (1 eF 2 DQO|_P® =MEM A 32> 63 62 57 23 22 21 20 _PP1V8 S3 ~
70 63 24 MEM A CAB<1> P2 |ca1 8 pQL e —VEM A 33> o 4
70 63 24 MEM A CAB<2> N2 |lcaz § DQe| MO =MEM A 34> 63 AS
70 63 24 MEM A CAB<3> N3 |cas 3 DQa| Mt =MEM A 35> 63 A8
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 lcas g DGB| M =MEM A DQ<37> o3 w
70 63 24 7 M A_CAB<6> £ |ca6 é DQe|_ MO =MEM A > 63 w
70 63 24 MEM A CAB<7> E |ca7 DQ7| Mt =MEM A 39> 63 s
70 63 24 MEM A CAB<8> 2 |cas DRl Fit =MEM A 40> 63 U6
70 63 24 [T MEM A_CAB<9> - <2 |ca9 DQ@| 1o =MEM A 41> 63 uio
paLo| e =MNEM A 42>
70 24 7 MEM A CKE<2> K3 |CKEO OM T_TABLE ° - — o 70 62 53 42 23 22 21 20 19 17 _PPLV2 S3 8
MEM A CKE<3> K4 |cKEL DQL1| ™ =MVEM A 43> 63 A9
N T o JE— CRITI CAL DQL2| B =MEM A DQ<44> o -
70 24 7 MEM A CLK P<1> I3 ek T DQL3| B0 MEM A 33> 763 70 =
70 24 7 [T MEM A CLK N<1> > J2 |lck_C DQL4| B0 -— =MEM A DQ<46> D >
0o =MEM A 47>
70 24 20 7 MEM A CS L<0> L3 cgox DQlZ - M A Do s =
70 220 7 MEM A CS L<1> iestr o = - =
m—r=—=—wp————( DQL7 @=p—=VEM A DO<49> o ™
L T1 _
8_|DMD DQL8 0 =MEM A 50> 63 s
< |pmva DQ1gf T =MEM A 51> 63 7
HY) DQRO| "8 =MEM A 2> 63 36
D8 R9 =|
= DVB D1 = =MEM A 53> 0 -
2 =MEM A 54> 63
MEM A ODT<0> I8 DQ2 -
e M MEMA D0 gy 2D o =VEM A DO<55> o
DQR4| Gt =MEM A 56> 63 "
DQR5| &0 =MEM A 57> 63 ™
DQR6 z =MEM A 58> 63 3
DQR7 — =MVEM A 59> 63 .
DQR8 =MEM A > o =
B10 =
DQRY MEM A 61> 63 )
[ploclo] I =MEM A 62> 63
DQB1| B8 =MEM A > 63 70 62 53 42 23 22 21 20 10 17 _PP1V2_S3 F2
@
DQSO_C :i =MVEM A N<4> 63 sl
DQB1_C =MVEM A N<5> 63 >
DQs2_c| Pt MVEM A N<6> 76370 7
DQs3_cl Pt =MEM A N<7> 63
PP1V2 S3 ALL
Daso_T|LL10 NEM A ped> - 70 62 53 42 23 22 21 20 19 17 =
G10 =]
DQS1_T) =MEM A P<5> 63 -
DQs2_T| P10 M A P<6> 763 70 =P
DQS3_T| Bto =MEM A P<7> 63 oz
8
Ho
HLL
J9
J10
K8
K11
70 62 53 42 23 22 21 20 19 17 _PP1V2 S3 . L12
N8
+ C2400 1 C2401 + C2402 + C2403 1 C2404 + C2405 + C2406 a2
0. 1UF ——0.1UF —)— 1UF —— 1UF —— 1UF —/— 1UF 10UF
10 -, — 1% — 10% — 10% — 1o% 20 R12
16V 16 1oV 1oV 1oV 1oV 25
2 X5R-CERM 2 X5R CERM 2 xsrR 2 R 2 xR 2 R 2 X5R CERM ull
0201 0201 402 402 402 402 0603
70 62 53 42 23 22 21 20 19 17 _PP1V2 S3 o =
1 C2420 1 C2421 1 C2422 1 C2423
1UF —/— 1UF —)— 1UF 10UF
10% — 1o% —— 10% 20%
1oV 1oV 1oV 25V
2 ¥R 2 xsR 2 ¥R 2 X5R CERM
202 202 402 0603
70 62 53 42 23 22 21 20 19 17 _PP1V2_S3 e
PLACEMENT_NOTE:
1 C2410 1 C2411 1 C2412 -
1UF —/— 1UF 10UF
N 383“ _j 383“ _j %g:jf 10uF caps are shared between DRAM
ey ey privtai Distribute evenly.
62 57 23 22 21 20 _PP1V8_S3 a =
+ C2430 1 C2431 1 C2432
1UF —/— 1UF 10UF
10% — 1o% —— 20%
oV 1oV 25V
2 ¥R 2 R X5R- CERM
202 402 0603
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LPDDR3 CHANNEL B ( 0-31)

U2500
LPDDR3- 16GB
FBGA
70 63 24 VEM B_CAA<O> R |cao (1 &F 2) DQ| P =MEM B 0> 63
70 63 24 [Ty MEM B _CAA<1> * ? |cal 3 pQL| =MEM B DO<1> o
70 63 24 MEM B CAA<2> 2 |caz2 § DQe| 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
700632 My MEM B CAAE> 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> B |ca7 DQ7 [ Mt =MEM B 7> 63
70 63 20 [Ty—NEM B CAA<8> - o2 |cag DQBl_Fit =MEM B 8> o
70 63 24 @_’VML‘—GO’-\Q DQ@| 1o =MEM B, > 63
F9 =|
70 24 7 MEM B _CKE<0> %3 |cCKEO OM T_TABLE DQLo - _NEM B 10> o3
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> B ek T DQ13| E0 =MEM B 13> 63
70 24 7 [T MEM B CLK N<O> > J2 |lck_C DQL4| B0 =MEM B 14> 63
70 24 23 7 MEM B CS L<0> L3~cso* DaLs : :ﬁm : 12: “
num Om MMBCSL<l> g @ udcsis ﬁj - EyEvr—— °
e b0 DQLg| Tte =MEM B 18> o
< |pmva DQ1gf T =MEM B 19> 63
*e |ove DQRO| =MEM B 20> 63
= % Ipbve D1l e =MEM B 21> o2
R10 =]
70 63 20 22 7 [Ty MEM B ODT<0> . %8 |opr gi = ;Em : 22: o
D4l Ct =MEM B 24> .
DQR5| &0 =MEM B 25> 63
DQR6[ = =MEM B 26> 63
D7l = =MEM B 27> .
DQes| Bt =MEM B 28> o
DQeo| BLo =MEM B 29> o
[ploclo] I =MEM B 30> 63
D@B1| B8 =MEM B 1> o
DQS0_C| L1t =MEM B N<O> o
DQs1_c| & =MEM B N<1> 63
DQs2_c| Pt =MEM B N<2> 63
DQs3_C| oLt =MEM B N<3> o
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| Bto =MEM B P<3> 63
70 62 53 42 23 22 21 20 19 17 _PP1V2 S3 o .
JLC25OO LC2501 1 C2502 t C2503 1 C2504 1 C2505 t C2506
0. 1UF 0. 1UF —— 1UF —— 1UF ——1UF ——1uUF 10UF
1 10 —— 10% — 1% — 1% — 1% 200
—IT Y T P P 2 2 2 T -
0201 0201 02 402 402 402 0603
70 62 53 42 23 22 21 20 10 17 _PPIV2 S3 " . =
JLC2520 LC2521 t C2522 JLC2523
1UF 1UF —— 1UF 10UF
0% T0% —— 10% 200
—IT & T & . T -
02 02 02 0603

70 62 53 42 23 22 21 20 190 17 _PP1V2_S3

s

H

|
v

10% - 20%
1ov %
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 § DQe| 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 " £ £
70 63 24 MEM B CAB<4> e |cag S 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 [ & J12
70 63 24 MEM B CAB<7> B2 |ca7 DQ7 [ Mt =MEM B 39> 63 L w K2
70 63 24 MEM B_CAB<8> 22 |cas [pe:] ey MEM B 32> 763 70 b Lo
70632 (TN)—MEM B CAB<O9> g @ ICA9 DQo| F20 =MEM B 41> 63 uio 3
paLo| e =MEM B 42> Ve ad
7024 7 MEM B CKE<2> K3 |CKEO OM T_TABLE g = —VEM B . 2 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> B ek T DQ13| E0 =MEM B 45> 63 P RS
70 24 7 [T MEM B CLK N<1> > J2 |lck_C DQL4| B0 -— =MEM B _DQ<46> CED 5 - T2
DQL5| > =MEM B 47> T3
0 24 22 7 MEM B CS 1<0> L3 g0+ DQLZ —“#@m v . o3 p = C
MEM B CS L<1> L4, * —“#@- 63 s
nmz OEy—MMBOSLL> g —AcSE pQL7|Te =MVEM B DO<49> D = - s
s oo pQig| 120 @ —\EM B DO<50> D = a2 s
l < |pmva DQ1gf T =MEM B 51> 63 7 -
Pe_|Dve DQRo| 8 @=p—=MEM B DO<52> D
= |pvB i =MEM B DQ<53> = 1| vop2 =
= D21 >——= DOx! CED p o
DQe2| Ree =MEM B 54> .
MEM B ODT<0> I8 K6 a3
70632022 7 (INy—MEM B OOT<0> g %% loDT pQp3| it =MEM B 55> o z VSSCA [Ty
DQR4| Gt =MEM B 56> 63 " P
DQR5| &0 =MEM B 57> 63 P ™
DQR6[ = =MEM B 58> 63 - T2
DR7[ = =MEM B 59> 63 -
DQes| Bt =MEM B > 86
8 B10 =] ” i B12 re—
D9 MVEM B 61> . ™
[ploclo] I =MEM B 62> 63 6
DQB1[ B8 =MEM B > IS 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> o = | | vooca =
DQS1_C| >——= DQS S—e- 2 F12
DQs2_c| Pt =MEM B N<6> 63 2 =
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 |k
DQE2_T| P20 gy =MEM B DOS P<6> e =p L9
DQS3_T| Bto 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 o P =
e
t C2600 1t C2601 1 C2602 1 C2603 1 C2604 1 C2605 t C2606 2
0. 1UF —/—0.1UF —— 1UF —— 1UF ——1UF —|—1uF 10UF
10% — 0% — 0% — 1% — 1% — 1% 200 R12
1V 10 1ov 1ov g 0V 25V
2 X5R-CERM 2 X5R CERM 2 xsrR 2 R 2 R 2 R 2 X5R CERM ull
0201 0201 02 402 402 02 0603

.||——|
I

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

g
N
o

|

| -

H

g
N
[

|

[

H

g
N
N

|
|
by

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 Y 2 ew ; ; SYNC MASTER=J41 _M.B SYNC _DATE=02/ 06/ 201
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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 AAAY 6 5% 1/32W  4x0201- HF 1.C2700
70 63 20 CAA;
70 63 20 7 % MEM A CAA<E> RP2701 56 : m ;5% 13w ozl 2.3;‘”
5% 1/32W - 2
70 63 20 [TR)—MEM A_CAAS7> RP2701 56 1 AAA 4X0201- HF CERM X5R- 1
70 63 20 (THy—NEM A CAA<5> R2700 56 1 o % 132w 4x0201-HF
7020 7 [Ty MEM A CLK P<0> R2701 39 1 mz S% 120w 201 W o
70 20 7 T)—MEM A CLK_N<0> R2702 39 1 AAA 2 % i2ow 201 W 1 C2701 1 C2702
70 20 7 (T)—MEM A CKE<1> R2703 82 1 AAN2 S% 120w 201 W 0, 47TUF —— 9, 4TUF
MEM A CKE<0> R2704 82 1 , % 120w 201 W av av
70 20 7 [Ty NN\ 2 CERM XSR-1 2 CERM XS5R- 1
70 63 20 (TFy—NEM A CAA<d> R2705 56 1 AANZ S% 120w 201 W 20 201
70 63 20 [Ty MEM A CAA<3> R2706 561 AAN2 S% 1/zow 201 W
70 63 20 [TR)—MVEM A CAA<2> RP2703 56 4 AAA 5% 1/20wW 201 W 4
70 63 20 [TN)—MEM A CAA<L> RP2703 56 3 AAAS S% 1732w ax0201- HF 1 C2703 1 C2704
70 63 20 (Ty—NEM A CAA<0> RP2703 56 2 AN~ S% 1732w axo201- HF 0. 47UF —— 0. 47UF
MEM A_CAB<9> R2725 56 1 , 5% 1/32W  4x0201HF e e
70 63 21 [T AAAY 2 CERM XS5R 1 2 CERM XSR 1
70 63 21 [TN)—MEM A CAB<8> RP2707 56 4 AN 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 (Ty—MEM A CAB<7> RP2707 56 2 m 7 5% 1/32W  4x0201-HF
70 63 21 [T)—MEM A CAB<5> RP2707 56 1 AAN 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
[mans A% 5 209 — 20%
7021 7 Iy MEM A CLK N<1> R2708 39 1 AAA 2 o0 M2owW 201 W 2 W ema 2 A e
70 21 7 Ty MEM A CKE<2> R2709 82 1 AAN2 S% 120w 201 W 201 201
70 21 7 (TH)—MEM A CKE<3> R2720 82 1 AAAZ S% 120w 201 W
70 63 21 (Tgy—NEM A CAB<d> R2721 56 1 , % 20w 201 W 4
70 63 21 [TR). MEM A CAB<2> RP2704 56 4 AN, 5 5% 120w 201 W 1 C2707 1 2708
70 63 21 VEM A_CAB<3> RP2704 56 3 6 5% 1/32W  4x0201-HF 0. 47UF 0. 47UF
[mnvg AAAY o 20% T 20%
MEM A CAB<1> RP2704 56 2 7 5% 132w 4x0201-HF 2V av
70 63 21 (TR NN\ — 2 CERM X5R- 1 2 CERM X5R-1
70 63 21 [Ty MEM A CAB<0> RP2704 56 1 AAAA 5% 1/32W  ax0201-HE 201 201
70 21 20 7 T)—MEM A _CS_L<0> R2722 82 1 VN S% 132w 4x0201-H¢
70 21 20 7 (C)—MEM A CS L<1> R2723 82 i AAN2 S% 120w 201 W
70 63 21 20 7 (TRy—MEM A _CDT<0> R2724 82 LAAAZ 5% /20w 201 W 1 C2709
5% 1/ 20W 201 MF 0. 47UF
20
Spare 2 CERM SR 1
RP2703
56
NC*—AAA~—x NC CRI TI CAL
59 PLACE_NEAR=RP2701. 5: 4mm 1 C2720
1732w
o201 v 220F

—F

6.3V
X5R- CERM 1
603

62 53 24 PPOV6_SO_DDRVTT
MEM B CAA<9> RP2712 56 4 5
o B s e RP2712 56 T\ = T womiw 1 C2710
70 63 22
O T e S 11 RN L
5% 1/32W - 2
70 63 22 7 (T)—NEM B_CAA<6> RP2712 56 1 AAN 4X0201- HF CERM X5 1
70 63 22 (T¥y—MEM B_CAA<E> R2710 56 1 o S% 132w 4x0201-HF
70 22 7 () MEM B QLK P<0> R2711 39 1mz S% 1720w 201 W
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o 3.1 W(Dual - Port)
2.4 W(Single-Port)

EDP: 1.25 A

PLACE_NEAR=C2953. 1: 1mm

PP3V3 S4 TBT F

XV2960

M N_LINE_ W DTH=0. 33 M1
M N_NEGC W DTH=0. 20 M1
VOLTAGE=3. 3V

* C2980

1.0UF
20%

25 mA EDP

X5R.
0201-1

62 58 39 38 36 33 20 27 26 25

SMC_DELAYED PVRGD

38 37 27 17 [TRD

74 65 64 62 61
17 15 13 12 11 § _PP3V3 SO
43 43 41 40 35 38

C2960

1.0UF
20%

X5R
0201-1

PP3V3 S4

R2995 " Q@995

100K

v G

TBT POC RESET L

DVN32D2LFB4

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

TBT "POCC' Power - up

Reset

R2992"
100K

R2990
100K

SYM_VER 3 " "

TBTPOCRST MR L

CRITICAL o

I3
T, !

TBTPOCRST SENSE 3

'R2991
24. 9K

cC

u2990 2
TPS3895ADRY

uson
Push-pul | out put

TBT _PWR ON POC RST L

ENABLE SENSE_QU

SENSE CTL= TBTPOCRST_CT.

o =

Vth = 2.508V noni nal

Delay = 4.04ms nomi nal

SYNC_DATE=12/17/ 201
— —

Thunder bol t Host
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®
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8 7 6 5 4 3 2 1

Page Not es SI 8409D8:
o , @ by th Vds(nmax): -30V
ower alfases required by this page Vgs(max): + -12V TBT 15V Boost Regul at or
- =PPVI N_SW TBTBST (8-13V Boost | nput) CRITI CAL Vgs(th): 1. 4v
- =PPLSV_TBT_REG 15V Boost Qut put o CRI TI CAL
—TeT (18V Boost Qutput) 080 Rds(on): 46nChm @4. 5V Vgs L CRITI CAL
PPBUS G3H SI 8409DB : 3095 03095
Signal aliases required by this page: 62 56 50 49 42 41 BGA ld(max): 3.7A @70C 6. 8UH 4. 0A o292, PP15V TBT 26 62 64
(e 8-13V I nput o PPVI N _S4SW TBTBST FET o o Y YY L TBTBST BOOST A N[«
Changes required N l—“—l ™M N_LI NE_WDTH=0. 5 _mm ™ N_LI NE_W DTH=0. 5_nm Vout = 15.1V
BOM opti ons provided by this page for 25 - M N_NECGK_W DTH=0. 25 mm P vBoeze S S T oS 2™ DFLS230L
(Nore) : 127 \oltage not speci i ed here, BT R R3989 Max Current = 1.0A
. add property on another page. TBTBST SNSL A )
R3080 1 C3080 TN LI B W oMVt 2 Freq = 300KHz
470K & L oYy M N-REGK W DTH-0, 2
voow S T 30% - . D
Tl s R3091
2 402 200K 5 =|lolglals TBTBST SNS2 XVB095
1% M N_LI NE_W DTH=0. 2 nm SM
TBTBST PWREN DIV L -+ TLINE |
S 20w N M—sw— M N_NECK_W DTH=0. 2 mm TBTBST VSNS 2 54t PLACE_NEAREC3095. 1: 2 mm
2 M N-RECKW BTHEO, 5
1 < CNEGK)
RBPS%& R1> terBST EN LVLO 2 |ew oo RTTA SNs1| 6 R3090°
K u3090 ool s 49. 9K
20w LT3957 e 1 1
20, TBTBST | NTVCC 28 || NTVCC N LE %&95 G097
M NREGKW DTHEO. 3 0 T T
RECK 350
TBTBST PWREN L . TBTBST VSNS RC 2 Son cerm 2 ek cerv
° TBTBST VC 30_|ve 06 03
8005 MR W BTEES 3 :
- m ELVY B C3096 *
DMVN32D2LFB4 C3081 * C3092 1 .C3087 R3093* TRTBST RT - =< NC 1 .C3088 R3095 TOUF ——
DENLO0GH- 3 2. 2UF —— 2. 2UF —— 47PF 10K RT —— 22PF 133K 200 ——
SYM_VER 2 20% —T— 20% —T— 5 1o 36 - 5% e 25V,
fov bt 5 25V 1okl 5 50V wew X5R: CERM ey
X5R- CERM 2 X5R- CERM 2 [os]c] M CER- COG 402 0603
0201 TBTBST SS 32 0402 2
01, i <Ra>
TBTBST VC RC FBX| 3L TBTBST FBX
oz 3 lsyne ST s"°;' e ‘: M N-RECKW BTH=0, 5 mm
= @D i nsi de package,
"R3092 1 C3082 : C3093 R3094' 1 3094 no XWrecessar NO STUFF R3096" 1 C3084 : C309A 1 C3099
73. 2K 41. 2K Y 1 C3089 15. 8K 10UF -
1% 1% —— 0, 33UF SGND G\D 1% — 20% 20% —T 10
T 6% el —ab —L— 100PF S5V S5V 3oV
ir2ow 20w S ey e 18w 2 Seh cenu 2 ek cerm 2 SR cerm
LYo 201, o xR BEEE R EEEEE . 2 W5, 0003 0003 002
<RO> 05 <
R2 . GND_TBTBST_SGND Ro C3085 * C309B *
™M N_LTNE_W DTFED. 5 . 4
WLQ(falling) = 1.22 * (RL + R2) / R2 M RECK W Do 25 mm 100 — 1008 —
WLQ(rising) = WLQ(falling) + (2uA * RIL) - xoR CRM 2 xoR CRM 2
WLO = 4.55V (falling), 4.95 (rising) Vout = 1.6V * (1 + Ra / Rb) 0603 0603 C
088
oo, RBE
| SOT563 ]R3088
VER 3
Ly 330K
. 20w
1S G2 wax vgs: 10v , 201
TBTBST SHDN DI V
1
R3087 3| D, 8
330K — LOBVK- 7
5% = SOTS63
11200 VER 3 _—
M ,_‘
, 201
%
1 nEEER
— SMC DELAYED PWRGD R 7 2097 %
BATLOW | sol ation B
000 PPave s 25 26 29 33 36 38 39 58 62 64
DWMN32D2LFB4 _,(Dq
SYM VER'3
* Pull-up on RR page
e (e STAT [ o ot o
N — TBT BATLOWL 25 27
— = mseTRE
——
SYNC NMASTEI LL J43 SYNC DATE=12/17/ 2013 \
TBT Power Support
R AN ez
d} Appl e Inc. —
®
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7

V3P3 nust be S4 to support

wake from Thunderbol t devi ces

3. 3V/ HV Power

62 28 _PP3V3 S4 TBTAPWR

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 CCPY I T

111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED

Noni nal M n Max
I1VaPs  1100mA  1030mA  1200mA
oRITICAL
1 HVSO 890MA 830mMA 930mA (assunes 15V, 12Wm ni mum
287 -
C:fcusw hd IHVS3  890mA  830mA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W S GNAL_MCDEL=TBT_MUX
oo VoD
2
oL T PP3V3 S4_TBTAPVR 28 62 @0 va D-TRE CRITI CAL
iy T LI NE VI DITFO. 38 M
19 V3P30UT|_18 M N_NEGC W DTH=0. 20 MM (Both C's) us220
VOLTAGESS. 3V CBTLO5024
20 | )VaPs 3277 s ]2 IGFIa oo
64 62 27 _PP1SV_TBT 1 12 PP3V3RHV_S4 TBTAPWR 25 (0T} TBT_A D2R N<1> | [2o6 o 201
1 out( ) W LI NI DTTRO. 38 M 0. 47UF sni 71 TBT A 2R C Ne1> |- TB ENAL 5 TBT ACiOSEL am =
15. 75V Max ] 14 M N_NEGKC_W DTH=0. 20 Md 7 25 T} TBT A D2R P<1> e N I
7| vhv VoLTAGE-15v C3276 I} 71 TBT A 2R C Pe1> TB+ AUXI O_E TBTDP_AUXI O EN am =
o v 201
C3285 * ' C3286 ' C3211 0. 47UF SR 1 DP_PD_S TBT A DP_PWRDN 25
Cc3215 ' ! C3210 CRI Tl CAL Jl S 1 - <
1 0.1F —— 10UF —— 0.1 C3230 i 71 DP TBTPA AUXCH N s
47U p— u3210 20% 0% 71 25y 0P TBTPA AUXCH C N | 0w 1ov
10% 10% v, 2 &3V 2 2V 0. 1UF x5 71 DP TBTPA AUXCH P 2_IAUX+ ey AUXI O |2 TBT A D2R1 AUXDDC N 28 71
v, L, v CD3211A1RGP XSR CERU cer R R 71 25 DP_TBTPA AUXCH C P 201
o e sn =4 o201 0402 02 D 3231 N (1o AUXI O] #2___TBT A DoR1_AUXDDC P -
Tow  1ev
16 |ENHVU FAULTZ[ 4 | 0.10F 1T 16 13y 0P TBTS\KO DOC DATA +_|DDC_DAT TBT: R 1
201
18 13 DP _TBTSNKO DDC CLK 5 CLK
59 58 18 [TR)—S2 EN S |[EN | SET_V3P3 8 TBTAPVWRSW | SET_V3P3 ™ ODC_
27 25 E TBT_A HV_EN 11 [HV_EN | SET_S0|_10 TBTAPWRSW | SET_SO 25 @ TBT_A CONFI GL_BUE 15 _|CA DETOUT CA_DET|28 TBT_A CONFIGL_RC 28
59 57 [T PM SLP S3 BUF L 17 |so | SET_S3| @ TBTAPWRSW | SET_S3 C3232 i
71 25 [TR)—D2 TBTPA M. C P> 0. 200 | [ sav 1 71 DP_TBTPA M. P<i> 1_|pp+
TBTHV: P15V TBTHV: P15V SR o1
G\D TR 71 25 [TR)—DP_TETPA M. C Nel> 71 DP TBTPA M. Ne1> 1 |pp-
f f C3233 |z I DPMLOH 1> 0P A LSX M P<1> 20 71
1ov: see R3210 R3211 R3212 | =
I I ] Bt d 22. 6K 22. 6K 36. 5K 0. 22UF XSR  ozo1 " DPMLO- [ DP_A LSX M_N<1> 28 71
bel ow 1% 1% 1% 25 m TBT_A LSTX LSTX (iry
1/ 20W 1/ 20w 1 20w et AL 5 |Lsrx TBT: LSX_A_R2P/ P2R (P/ N)
W W 25 SRX z (1PD)
TBTAPWRSW | SET. R <RV3P3> 12 17
2 DP_TBTPA_HPD HPDOUT HPI TBT_A HPD 2
TBTAPVRSW | SET_SO R > O °
TBTHV: P15V TBTHV: P15V D _THVPAD
N N Single-fault protection o1 - "
R3213 R3214 requires two R's per HV
22. 6K 22. 6K
1% 1% 1 SET_Sx with CD3210.
20w 120w
M Single R on | SET_V3P3 K
201, , 201
<RHVS3> <RHVS0> I'LIM = 40000 / RISET
For 12V systens:
11880145 2 RES, ML FI LM 1/ 20W 17, 8K. 1, 0201, SMD, LF. R3210, R3213 TBTHV: P12V
11880145 2 RES, ML FI LM 1/ 20W 17, 8K. 1, 0201, SMD, LF. R3211, R3214 TBTHV: P12V
e Thunder bol t Connect or
Noni nal Mn Max L3200
IHVSO/ S3  1120mA  1090mA  1170mA (12W mi ni mum) FERR- 120- CHM 3A
il 2 PP3V3RHV_S4 TBTAPVR F
T R_LINE W DTTE0. 38 T
0603 M N_NEGC W DTH=0. 20 MM
Voo TBTACOMN 1 C
C3200 * ML N W DIT=0. 58 1T
R3201
0.01UF —— > M NESC W0 20 M Vol peTRE
B IBTACONN_ 20 RC AN\~ (0-18.9v) 3205 *
2 WKL N1 D0, 38 14T
7R e W N NG W OTH0. 20 M P 0. o1e
VOLTAGE=18V 120w y
1 200
3201 W sor cer 2
0. 01UF 201 0201 @\D_va D=TRUE
@O _va D=TRE (Both C's)
(Both ©'5) s TBT D DP Di DP Di TBT D 270 : I I Z 1_TBT A R2D C P<0> 25 71
' ' . r % eV
c3274 e 2 . S 71 TBT A 2D P<o> 0220 I B <™
2 TBT A D2R P<0> - 1 71 TBT A 2R C P<0> - - o= = TBT A RRD C N<O> 25 7
s oane Iz - - J3200 - -~ TramoNo @or1 i ||: ; am =
71 25 (OOT}—TEL A D2R Neo> I 71 TBT A 2R C N<O> - bl NDP-J11 - > il —
L_C3275 e T - - F- RT-TH TBT: TX 0 o201
| 2w v 201 @D VOl D=TRUE D VOl D=TRUE
0. 47UF CeRM XGR 1 R R TBT: RX_0 TBTACONN 7_C
WKL NE I DI, 58 1T Vol peTRE
R3294 R3295 CRI TI CAL M NCNEGKW DTH0, 20 WA D_VOl D=TRE
1K 1K VOLTAGE-18. 9V
55 s 514- 0818 (0-18.9v) 3206 *
i " 2 | 5HOT_PLUG DETECT GNDO ; ooy
2 2 4 25V
T o e cnvec e STOCONIGL  M._LANEOP O--2 o com 7
- O CONFI G2 M._LANEON O
c3278 e O GND G\D O
DP_TBTPA M._C P<3> y 1 71 _DP_TBTPA M._P<3> - ey 10 9 - - DP_A LSX M._P<i1>
7 25 [T 0. 220 1T 2% e av o OM-_LANE3P M__LANE1P O 1 28 71
DP_TBTPA M._C N<3> 71 _DP_TBTPA M._N<3> P - DP_A LSX M. _N<1>
™ I 3279 e ) — - T TOM_LANESN  M._LANEINO-— - - » 7
% oV
0. 22UF I XsR 0201 TBT: Unused 16 O G\ND G\DO 15 TBT: LSX_R2P/ P2R (P/ N)
18 O AUX_CHP M__LANE2P O e
0 O AUX_CHN M._LANE2N O~ 5
O DP_PWR RETURN O
a0 va eTRE
\ SHI ELD PI NS ) (Both C's)
3272 N
o @ Wb T Py o 20% 6.3v L_TIBT A RPD C P<l> 25 71
EIRIE AR IR o221 <
&= = 71 TBT A RED Pe1> TBT A RRD C Nel> 25 7
ol bl 3273 e f <
= o - 71 TBT A RD Nel> | [zonoav
- - X5R. 0201
TBT: TX 1
71 26 _TBT_A DPRL_AUXDDC P o Vol peTRE
71 26 _TBT_A DPRL_AUXDDC N pe R3273
470K
TBT: RC1 s
28 _TBT_A _HPD o e
200
28 _TBT_A CONFIGL RC DP Source nust pul |
1 3202 4
HPD it th
25 (OOT}—1BLA COWI G RC . 0. 01UF down fnput w
10% greater than or equal 470k R's for ESD protection
2
' ' ' o to 100K (DPV1. 1a) on AC coupl ed signal s
R3252 R3251 3294 1 1 3295 R3241
1 1 P I 100K
5% 5% 330PF — —— 330PF 5% = Si nk HPD range:
20w 120w 10% 10% 120w
y e or 2 2 e High: 2.0 - 5.0V
2 2 0201 o201 2 Low 0 - 0.8V
Istc MASTER=T29 RR
Thunder bolt Connector A

2




Par t TPS22924C
Type Load Switch
R(on) 18.5 nChm Typ
@2.5v 25.8 nthm Max
Sense resistor on U3550
sensor page TPS&SZPQZA« —PP3V3 S5 a1a3s 1617 38 20 20 34 42
. PP3V3 W AN &= 07 0 20 s " PP3V3 WAN R AL 2
MR S § TR TR LaDar vN[e
1 3521 VOLTAGES3. 3V VOLTAGES3. 3V RITI CAL
ot UF Mex Qurrent = 2A (850) oo = SNC WEL_PVR ENerr 20 o7 50
6.3V
51450335 7 CoR xR ] 1 C3550
CRI Tl CAL BYPASS=13501: 5nm L1 ouF
J3501 = 2%
= 6.3V
SSD- K99 7 %R
s Al RPORT
o+t -
o 2 W FI_EVENT L @3735m =
3
o s 6s POLE AP R2D N C3531 e PCIE AP R2D C N on R
ot - o100 | D8 o
S .- XoR cERM 0201
O = Leo e« PCIE AP R2D P C3530 1”? PCIE AP R2D C P g e o0
o 0% Tov
ol - 0. 1UF ORCERM o020t PCI E_CLK100M AP N a2 o o
8
g : - PCl E CLK100M AP P @ 12 64 69
ol - PCIE AP D2R P [OOT 14 64 50
ol - PCLE AP D2R N OO 14 64 69
12
e
—] Supervi sor & CLKREQ# |sol ati on
13 -
e ” - Delay = 130 ms +/ - 20%
o -
o= -5 PP3V3 S5 8714008082104 "04 2% 20 24 42
16
o Py
ol g PP3V3 S4 25 26 27 20 33 36 38 39 58 62
™ - & APCLKRQ | SOL 1 C3540
e 1 1
R3553 R3554 Vi) ——0.1UF
— 1 3532 100K 232K 0%,
o C353 58S 3 Lo U3540 G
] o 201 Yo1 SLGAAPO41V
21 , 6.3V 2 2 TOFN
© Y P3V3W AN VMON SENSE CRITI CAL
L~ 2
€L BYPASS=13501: 1. 5tm
R3558
0
4
s AP RESET CONN L 1 N 2 AP RESET CONN R L VR |3 AP _RESET L o s
120w
0201 EN 6 SMC W FI_PWR EN @ 29 37 39
)| 8
ea| AP CLKREQ Q L 71N 1./) (=2 AP CLKREQ R L
. TAXFS/I QD ]APQKRQ | sOL
R3555 R3556
100K 0
. 19 5%
1/ 20w 1/ 20W
PCl e Wake Muxi ng kR BIOR ), b
60 59 58 =
# i F PP3vs S5 J R3%57
G SEL | ouTPUT = 2 AN AP CLKREQ L o 2
59
L PCI E_WAKE_L ( BO) u 20w
1 1 - — Ve
'1?30?(61 C3560 ° H  |AP_SOI X WAKE_L (B1) 0201
=
5% 6.3
11200 R 2 oRITICAL
) %1 0201 U3560 6 AP_SOI X WAKE SEL m 15 NOSTURE
= NC7SB3157P6XG R3559
sc70 0
2 1
VER- 3 BO|3 PCIE WAKE L oo 13 2 6 5%
AP_PCl E WAKE L 4 A Bl L AP_SOI X WAKE_L o s 1/ 20W
» M
G\ 0201
2
l NOSTUFF
L R3560 BLUETOOTH
0
1 2 o 33 29 77 76 23 _PP3V3 S4
BRUBR
59 4
1/ 20w
MF
0201
1
o g315uj|50 SMC PME S4 WAKE L oo 2 37 3
DD —T— 10% NO_XNET_CONNECTI ON=TRUE
U3510 2 Cerm xor -
UsB3740 0201 @510
DEN op 2| s USB BT P DWN32D2LFB4
CRITICAL = CBD 4 o8 %‘%‘{%“g‘{%
o8 61 USB BT CONN P 10 | pp DM 2L 7 LSB BT N o e
op 1l 2 %ﬁc MASTER=J41 M.B SYNC _DATE=02/ 06/ 2013
s 6a USB BT CONN N 9 |pm X NC B T -
om 1| BT_VAKE Wrel ess Connector
|, = Py anem e siEs
e p 4 ‘Ra512 | CH_NUM>
Appl e I nc. =
4 PM SLP S4 L 13 18 36 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
P Rl ETARY. ERTY_OF_APPLE | NC.

3.3V WLAN Swi tch

H | USB_BT (2)

Tﬁg:PCBESSCRPAG?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
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64 62 41 30

ooB | sol

PP3V3 SO0SW SSD

ati on

R3740°
100K

5%

1/ 20W
M
201

BYPASS=L8710: 5 mm
+ C3718
0. 1UF
10%
, 1oV
PLACE_NEAR=J3700. 1: 3mm 330 ™
CRI TI CAL CRI TI CAL 1
L3700 7aLvcicos -
FERR- 26- OHM 6A soraol 2 SMC OOB1 R2D L o
64 62 41 30 _PP3V3 SOSW SSD o YT Y L2 s1 PP3V3 SOSW SSD FLT +( w710
0603 M N_LI-NE_W DTF=0. 6 o8 .
VaTases gv e 56 30 26 10 17 14 $3 4 82 §1_PP3V3 SO ne
1 C3701 Cc3702 = BREVEBIEBEL T
9. 1UF 0. 1UF NOSTUFF NOSTUFF
10% 9% 1 1
1oV 1oV R3710 R3700 Ne
2 XSk cen 2 K cer 51450449 00K 00K L
CRI TI CAL 5% 19
PLACE_NEAR=L3700. 1: 1nm PLACE_NEAR=L3700. 1: 1nm 33700 1/ 20W 1/ 20W
= 61 59 545 44 43 22 ppy
- S5 a3 AL
GND_VO D F-RT-SM GND_VO D
B 1 53 - BYPASS=U3711: 5 mm
0 O C3719 ¢
2l5 ol e| SVC OOBL RPD CONN L 0 TUF ——
3l oSt es| SVC OOBI D2R CONN L 10%
4 X5R- CERM 2
O — 0201
sl oA SSD PCIE SEL L oo o 6 1 CRI TI CAL
slo o™ TP_SSD DEVSLP = o 74LVCLGDB
64 15 SSD SR EN L 16 o 48 SMC PWRFAI L WARN L Yanu KT 2
70T s SSD RESET CONN L ey o SSD PWR EN Oy 15 30 55 59 64
1 D _BOOT Q1 D BOOT_R oo —]
o7 12 [rgy—PCLE SSD R2D C N<3> C3710 1 ]|2 eovaoTre ME_0201 5% 1/ 20w NOSTUFF 015 ol SMEPRFAIL_WARN.L Signal no connect on X1 .
0.1UF | [30% 38V DERGERMT0201 ] ), poi E SSD R2D N<3> e 11| J 514 me | POE SSD DPR Ne3> e R3170%ﬁ
o7 12 (Ty—PCOLE_SSD_R2D C P<3> C3711 1]]2_aw v 67 6a PCIE_SSD R2D P<3> re 121 5 o % tree | POIE SSD DPR P<3> oD 12 6 57 1%
0.1UF | [ 10% 16v SR CERM 0201 N D a3 1/ 20w
o7 12 (y—PCLE_SSD R2D C N2> C3712 1 || 2 oo vao-trE 67 6a PCIE SSD R2D N<2> e 14| 5 5142 e | PCOIE SSD D2R N2> oD 12 0 o 201,
0.1UF | [30% 16V DERCGERM 0201, pa E sSD R2D P<2> e 15| 5 S 14 tme | POE SSD D2R P<2> O o2 o o7 N
o 12 [rEy—PCIE SSD R2D C P<2> C3713  t||> awvoorre 616 ol =
0. 1UF | | 10% 16V X5R- CERM 0201
1 2 17 39
o7 12 (Tgy—PCLE_SSD ReD C N<i1> C3714 I I 2 epvoomme o o
0. 1UF 67 6a PCIE SSD R2D N<1> e 18 | 5 o | % tee | POIE SSD 2R Nel> e
o7 12 [r)—PCLE SSD R2D C P<1> C3715 1|2 _aovooTreE 67 6a PCIE SSD R2D P<1> e 20| 5 5137 e | PCOIE SSD D2R P<l> oD 2 o4 o7
0. 1UF | | 10% 16V~ X5R- CERM 0201 20 5 o 36
o7 12 (rmy—PCOLE _SSD R2D C N<0> C3716 1 || 2 _ewvootre 67 6a PCI E_SSD R2D N<0> e 21| 5 o] % teee | POIE SSD D2R N<O> oo 12 6 57
0.1UF | [30% 38V DERGERMT0201 b E SSD R2D P<0> e 22 | § 513 me | POE SSD D2R P<0> oD 2 o0 o7
o7 12 ry—PCLE _SSD ReD C P<0> C3717 i ||2 aovaorre 23 33 R3702
0 1uF | [%0% 18V SeRGcEM o201 s SSD CLKREQ CONN L w10 ©
+ O — SSD PCIE SEL L 1 2
25 32 64 30
O O 5%
= o ol PCIE_CLK100M SSD N ame e o 120w
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75 31@-SDCONN_DATA<0> RA471 ¢ IAANA—S% 120w e oz SDCONN_R_DATA<O0> o | paTo
75 31gy-SDCONN_ DATA<1> RA472 ¢ IAANZ— 120w w01 SDCONN R DATA<1> o | pat1
75 21y SDCONN_DATA<2> RA473 o IAAN 2o f1zow e oo SDOONN R DATA<2> o | pat2
75 34@y-SDCONN_ DATA<3> RA474 o IAANZS% fuzow e o201 SDCONN R DATA<3> o | cor para
NCx—3-0 | DAT4
NCx—4-0 | DATS
NCx—3-0 |DATE
NCx—3-0 |DAT?
sD oD L 5
19
NOSTUFF NOSTUFF NOSTUFF o
SDCOWN Ve i
NOSTUFF 1 C4470 1 C4473 1 C4475 e Savs 0 S P o
1 - 4 34 VDD
Jroaam — porr IR o cow °
— 5% 2 G 2 G 2 G 'R4482 1 5 |SHLD_PIN
35 405 05 05 0 3
2 %2 NOSTUEE E%JGW - O |SHLD_PIN
NOSTUFF 1 C4474 ME-LF NOSTUFE . O |SHLD_PIN
1 C4472 —— 10PF 2402 O [SHLD_PIN
—— 10pF Y 1 CA476 L
— 5% 2 CeERM —— 10PF
- o5 —_— i
oo 2 S
o5

|||—<

CARD_DETECT_SW
CARD_DETECT_GND
VR TE_PROTECT_SW

(CARD | NSERTED = GROUND)

SD g

SYNC_ MASTER=MASTER

SYNC DATE=07/01/ 2011

SD READER CONNECTOR
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3.3V S3 SD Card Switch

42 29 28 18 17 16 15 13 11 8 PP3V3 ¢S5
BUBBRYL
“Rd5os: -
10K VDD
20m u4550 PP3V3 SOSW SD
200 SLG5AP1443V — 15 34 37 39 65
2 7 TDFN
P3V3_SD_FET_RAP cAP 2
15 [—SD_PVR EN 2 oy RTIAL 5 65 30 37 30 15 PPBV3_SOSW SD
M N_LI NE_W DTH-0. 50MA v
BYPASS=UA550. A2 Srm G\D VorThcess By
CAB60 * - W ST
1 OUF u4550 EDP: 1.05A
20%
6.3V
R
0201-1 Par t SLGBAP1438V
Type Load Switch
= R(on) 15 nChm Typ
17 mGhm Max
Current 2.5A
CRI Tl CAL CRI Tl CAL
L4500 L4501
FERR- 1000- OHM 450MA FERR- 1000- OHV 450MA
1 2 a PP1V2_S0_SD_AVDD12 PP3V3_S0_SD_AVDD33 ® 1 2
MNLLRE WDTH0. 5 M MNLIRE WDTHO. 5 M
0402 M N_NECK_W DTH=0.2 MV M N_NECK_W DTH=0.2 MV 0402
VOLTAGET. 2V VOLTAGE3. 3V BYPASS=U4500. 43: 5rm
BYPASS=U4500. 46: 5mm BYPASS=UA504. 3: 5mm
C4523 ¢ C4524 ¢ C4525 C4526 4527 4528
o1rF— 0uF—— 1.0k BYPASS=UAS00. 3: 5mm o1rE—— Oour—— 2. 2LF8 BYPASS=U4500. 43: Smm
i 7 o5 BYPASS=U4500. 9: 5mm i %A o5
X5R- CERM 2 XSR- CERM 2 XSR- CERM 2 XSR- CERM 2 XSR- CERM 2 CERM 2
0201 0201 02011 0201 0201 402 LF
. PP1V2_S3_SD DVDD12
MNLLRE WDTH0. 5 M
M N_NEGCW DTH-0. 2 W
BYPASS=U4500. 42 5mm BYPASS=U4500. 21: 5rm VOUTAGEST. 2V BYPASS=UA500. 3d: Srm  BYPASS=U45ho. 22: Smm
C4519 ¢ C4520 ppava S0 <D 4521 ¢ 4522 ¢ C4518 | evpass=ws00. 31: 5mm
1 s coun — 1 1
0. 108 —— 2. 208 e ==L e woro 5 T —— BYPASS=UA500. 30: 5mm RS p— 1008 —— 018 ——
e soR cerv 2 900mA max e T e ' 4529 4530 * 4531 » Sen 2 woR CeRv 2 sor ctRv 2
020 0201 21 55 _PP3V3 SO _SD CONN 47PF —— 100PF —— 1. 0UF —— 02 0201-1 020
BYPASS=U4500. 30: 5nm 2o 22 P ivd
BYPASS=U4500. 39: 5nm NPO- COG- CERM 2 NPO- CERM 2 XSR- CERM 2
1 4550 ! NO USB 2.0 | NTERFACE 2 ° ol alsl alslsl o s 0201 0201 0201-1
1 b sb o ol ¢ o9 RS &89 o 8 ~
= 4 TUF BYPASS=U4500. 30 prm
20% [¥] N N M M N N M M M @ —=
B z
bl R4580" i ggEEBEEEE B 3
0 & 2% 2% 88 833 S
20w 451 DM SD_D1| 24 SDCONN DATA<1> Va:im A0
= 0201, 4| pp U4500 SD_Do| 25 SDOONN DATA<0> D =
GL3219 SD_D2| 20 SDCONN DATA<2> 3 78
USB SD DP LoEN - D
7| x1 QF SD_D3|_28 SDCONN DATA<3> D s
8| x2
PLACE_NEAR-U4500. 4: 5 PLACE_NEAR-U4500. 1: 5rm
o 65 14 [T USB3 SD RD C N 4510 1|2 RO D-TRE ss USB3 SD R2D N 4| RXN CRITI CAL TXN_tes USB3 SD D2R C N 4512 1|2 G vanTRE USB3 SD D2R N [T ¢ 5 e
0. 1UF | | 10% 16V~ X5R- CERM 0201 ss USB3 SD R2D P s | Rep Txp|_2ss USB3_SD D2R C P. 0. 1UF | | 10% 16V  X5R- CERM 0201
- USB3 SD R2D C P 511 1|2 - OM T_TABLE 4513 a2 R USB3 SD D2R P oD 10 55 8
OD———=-= PLAGE_NEAR-UI500. 5 5mm 0 10r | [10% 1oV eR o 0201 SD RTERM 10| RrERM b cLK] 25 SDOOW ALK - o 10r | [10% Ty ek Ce 0701
Ras70 (1Py  SD.wPl 2 SDOOWN v am= s
15 E SD RESET L y 2 SD RESET R 414 RSTZ* (1PY) SD_« 27 SDCONN_CMD @ 33 75
% 20 JCONN_DETEC L
150w B (1Py SD_CD: Sl CT Van RO 4590 1
201 NCx NC SPI_ek| 35 SD SPI_aLK - O
NCx2 NC SPI_@s| 24 SD SPI_CS L o G 2
NCF“ x SPI_e#| 36 _SD SPI_MOSI 0201-1
NCx2 _sq
R4500* SPI_sg 37 _SD SPI_M SO v
CA570 580 NCx2H NC R4590" 'R4591
0. 04708 —— ol NCx2e] Ne LED 2y NC w4590 3.3¢ 3 3K
Son 2 - NCx2 NC 512KB 1200 irzow
20t 2 NCx22] NC V\zsu;gjf,q 201, , 201 =
19 | NC
N g s posTURF
NCx2{ Ne g 2 pi o(1 oo oKL
o
o = 2 bq(1 o1) (oS4 T—
e SD SPL_ WP L
HOLD* (. SD SPI_HOLD L
B oo
USI NG ON CHI P CLOCK SOURCE MODE ( CRYSTAL AS BACK- UP)
4580
Tope Ra581 =
2 I I ] o590 SDCLK_CLK25M X2 2 _7ges SDCLK CLK25M X2 R 1
Y CRITICAL v irassz
- M
NPO- QOG- CEF 0201
6261 "NC@:, Y4580 ™
cas81 NC; 25. 000MHZ- 12PF- 20PPM $oow
®
oo SM 3. 2x2. 5MM , 201
i o SDSCLK CLK25M X1
Y ' et
5%
5

BYPASS=U4590. 8: 5mm

SYNC_DATE=10/ 11/ 201/

SD CONTROLLER ( GL3219)
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usB

Port Power

Ri ght USB Port A

Swi tch

CRITI CAL

L4605
FERR- 120- OHMV 3A

RiTICAL
u4600
TPS2557DRB
SON PP5V S3 RTUSB A ILIM
64 62 56 55 54 40 47 32 _PP5V_SARS3 2linoO our1)s M AN W OTH oo, 36
T sling aurz[ 7T oy
16 14 qoOT}XDP_USB EXTA OC L e lralT 1Ll
65 61 50 _USB PWR EN 4 |en
CRI TI CAL THRM
G\ND__pAD
4690 * 14691 [' ca696 . 4695
10F —— —— 0.10F  ——220UF- 35MHM e p—
0w ——  —— 0% —— %o 20% ——
h4 20%, oo
CERM XSR 2 2 XsR CERM 2 Bay- TANT CERM XSR 2
Sy 'RA601 py
22.1K
1%
1720w
M
, 201
Current limt per port (R4600+R4601): 2.19A min / 2.76A max =
Mbj o SMC Debug Mux
PP3V42 G3H

59 50 49 46 40 38 3

28
28

BYPASS=U4650. 9: 3: 5nm

6 3 o7 [Ty SMC DEBUGPRT RX L

68 38 37 WW DEBUGPRT_TX L

68 14

o0 10y USB EXTA N

Sl GNAL_MODEL=MJO_MJX_SMSC

VvCC
S _|ww
M 4650
Pl 3USB102EZLE
USB EXTA P 7 o+ TGN
5 CRI TI CAL
._BCcE*
GN\ND

v4[ L

1

2

es USB2_EXTA MUXED N

s USB2 EXTA MUXED P

PP5V_S3 RTUSB A F

Y-

. A RLTNE M TG, £ o
503 M N_NECK_W DTH=0. 375 nm
ey
crITICAL
J4600
USB3. 0-J11-J13
FoRT-TH
RITICAL
L4600 21 oveus
2
SR OSSTXH
L OSSTX-
2 LOGND
0USB2_EXTA MUXED E_N oo
sUSB2_EXTA MUXED F P | oor
L oG\
s
wnon 2 2 cumen S OSXRX+
D4601 D4600 o [OSSRX
ESD112- B1- 02ELS ESD112- B1- 02ELS OG\D
0201. TH CKSTNGL 0201 TH CKETNGL
1
1 1 = o
13 o
14 o
15 o
16 o
1 =10
= 18 o
O

R4650
100K UsB3 EXTA D2R N
s o8 14 <O}
120w
20t &8 14 (OO} USB3 EXTA D2R P
@D val D=TRUE @D val D=TRUE
CRI Tl CAL 2 2 CRI Tl CAL
D4621 D4620
ESD112- B1- 02ELS ESD112- B1- 02ELS
0201- TH CKSTNGL 0201- TH CKSTNGL
SMC DEBUGPRT EN L
rany R ) )
GND_VO D=TRUE =
C4620
0. 10F
66 10 [[Hy-\S88 BTA D C N e o8 USB3 EXTA RZD N
Al c4621
1o 6o P

68 USB3 EXTA R2D P

68 14 (RSB EXTARRD C P

G\D_VOI D=TRUE
CRITI CAL

D4611

ESD112- B1- 02ELS
0201- THI CKSTNCL

1

G\D_VOI D=TRUE

CRITI CAL

D4610

ESD112- B1- 02ELS

0201- TH

OKSTNCL

APN: 514-0819

SYNC DATE:O%/ 20/ 2013

Ext er nal

A USB3 Connect or
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8 7 6 5 4 3 2 1

PLACE_NEAR=14800. 10: 1. 5\

R4830
0
PP3V3 S4 1 2 .
62 58 39 38 36 33 29 27 26 %E /\/5}/{\/ TR 3V
R brreco. 2
yzow Nt s 2 | PD Fl ex Connect or
VE 4800
0201 0. 1UF

6.3V
CERV KR 2 | BYPAss=14800. 10: 1. 5mm

CRI TI CAL
PLACE NEAR=04800. 14: 1. WM = 51850884
L4820 14800

FERR- 120- OHM 1. 5A TF13BS- 20S- 0. 4SH
FRT-SW 1

62 54 53 _PPSV_S5 1 YYy\vLe

[Lg

’ M N_LINE_ WDTH=0. 5 nm
0402-LF M N_NECK_W DTH=0. 2 mm R4850 —
VOLTAGE=5V
C4810 * 33 65 64 6138 37 36 SMC LID o
0.1UF TPAD SPI_M SO 1 2 sa TPAD SPI_M SO R 2
Y & < s zow VVV ot o
X5R- CERM 2 PLACE_NEAR=J4800. 2: 2. 54mm O
0201 PP3V42_G3H . B _TPAD P 4
Ace e300, 14 1.5 50 49 40 40 30 77 33 39 3 PPIVAZ GO o8 80 10ggry-US 5
- BYPASS=14800. 19: 1. 5MA 68 64 m@_USB TPAD N Lo
- 4820 ‘o
0. 1UF TPAD SPI_CLK 1 2 33 RA851 & TPAD SPI_CLK R 14
19% Ef nnog s zow VVV I o1 TPAD VWAKE L T °
CERM X5R 2 PLACE_NEAR=]AA( ” 64 C)
0201 TPAD SPI_MOSI 1 2 33 RA852 .« TPAD SPI_MOSI R o
§ I s zow VVV T o .. PP3V3 S4 | PD o2
) 1 BL ACE_NEARSIAB00 9: 2 54 o
TPAD_I NTWAKE: SPLI T = LANNA2 33 R4853  TPAD SPI CS R L 1 9oY
PLACE_NEAR=RIB44. 1: 1, 5MA R40841 5% rzow / w201 . TPAD SPI_ | F_EN CONN 2 o
1 2 (TPAD WAKE L) ss TPAD SPI I NT_S4 WAKE L CONN =5
1200 e PP5V S4 | PD ul g
Ve s TPAD USB | F_EN CONN sl 5
0201
SMBUS SMC 3 SDA 16
73 64 44 40 37 36, O
TPAD_| NTWAKE: SHARED
- 72 68 a8 40 37 38 SMBUS SMC 3 scL o
R40843 64 38 35 SMC LSOC RST L wl g
SMC PME S4 WAKE L 1 2 (TPAD SPI_IQNT_S4 WAKE L _CONN) (=PP3V42 G3H | PD) 19
59 57 29 (OO} o
W\, 64 38 37 36 SMC ONOFE L 20
To SMC 1/ 20w a3—= O
PLACE_NEAR-RABAL. 1: 1. 5MA W
0201
TPAD_| NTWAKE: SHARED
TPAD_I NTWAKE: SHARED R4844*
0
800
64 62 58 41 40 36 33 19 18 15 _PP3V3_S3 bl DVN32D2L FB4 126w
[U] DEN1006H4- 3 M
SYM VER 3 0201 ,
PLACE. NEAR=34600. 8: 1. 5
1 qoom}—TPAD SPI_INT L ol TATo .
~ a
To PCH

PLACE_NEAR=RAB42. 2: 5MM

TPAD_I| NTWAKE: SPLI T

RA842
0

1 2

5%
1/ 20w
3
0201

PLACE NEAR=RABA3. 2: 1. 5MM

62 58 39 38 36 33 20 27 26 28 PP3V3 sS4

4841 ¢
0. 1UF
BYPASS=U3810: 3rm 9%
CERM X5R 2
0201
CRI Tl CAL
= g 7ALVC2GDBGT/ S505
5937 35 29 18 13 [Ty PM SLP S4 L iy \scrsss
u4810 W~ (TPAD USB | F EN CONN)
5 [T o [PAD USB | F EN 2 08
From PCH NOSTUFF 4
‘R4810
100K
5% . .
1/ 20w =
3
, 201
CKPLUS_WAI VE=UNCONNECTED,_PI NS
- g 7ALVC2G08GT/ S505
59 37 36 29 18 13 [T PM SLP S4 L iy SOT833
w810 W2 (TPAD SPI_| F_EN CONN)
5 [T TPAD SPI_IF_EN 6 08
From PCH a4

64 62 58 41 40 36 33 19 18 15

01860 ‘R4860
100K
74 05 84 52 -
EEER R R R S U Hoow
SYM_VER 3 M
k-3 J_- - Lt
SMBUS SMC 3 SDA 36 37 40 44 64 73 T3 T
TPAD SPI_CS L » a TPAD SPI _CS CONN L
SMBUS SMC 3 SOl %6 37 40 44 51 72 L ~ I S
SMC ONOFF L 36 37 38 64 SYNC TER=J43 M.B SYNC DATE=01/ 17/ 2013
SMC LID 36 37 38 61 64 65
SMC_LSOC RST L 56 38 o4 | PD Connect or
NOSTUFF NOSTUFF
1C4832 [1C4833 |1 4834 [1C4835 |1C4836 Appl e I nc
— 100PF —L 100PF 100PF p .
35 35y 35y S
2 @6 2 e 2 e <E4LABEL>
0201 0201 0201 NOTI CE OF PROPRI ETARY PROPERTY:
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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

Us000
LMAFSXAH5BB
1 LPC AD<0> szl pooan (1 &'2) Al NOO|_E2 | NG | SENSE % 1
1B LPC AD<1> ~— 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 RORCH
14, LPC AD<3> b1 || PCOAD3 Al NO3|_F1 N_| SENSE 39 41
v N> LPC CLK24M SMC - H12 || PCOCLK Al No4| B3 SMC _DCI N_VSENSE 39 42
14 LPC FRAME L - D124| POOFRANE* Al NO5|_A3 -> SMC BMON DI SCRETE | SENSE QI @0 43
18 m_SNC LRESET L - C134L PCORESET* Al NOB|_B4 SMC _CPU | SENSE 39 a2
15, LPC SERI H13 || PCOSERI RQ Al NO7[ A4 @=—SVC OTHER HI | SENSE am s«
15 @O—PM CLKRUN L (D) - GL1| PCOCLKRUNF Al NO8|_Bs @=—SMC PANEL | SENSE am
1 D LPC PWRDWN L - F13d| PCOPD* Al NO9|_AS - SMC 1V2S3 | SENSE Yans RORCH
13 SMC RUNTIME SOl L - F124LPCOSCI * AINLO| B g SVC LCOBKLT ISENSE e«
15 (0T} SMC WAKE SCI _L e B12 |PK5 Al N11[ A6 P | SENSE 39 42
e AlNL2| & SMC W.AN | SENSE 20 a1
0(Bry—SMBUS SMC 0 SO_SCL (o) @=p— 10| 200SCL Al NL3[ <2 @=—SMC SSD | SENSE am »
do@gry—SMBUS SMC 0 SO SDA (O gy D311 2C0SDA AINLALBL g SMCP3V3SO ISENSE ~~~~~~~~~~  meoa
1gErySMBUS SMC 1 SO SCL (D) gy ™lI2CISCL AINLS| B2 g SVC CAVERA ISENSE ~~~ mjaoa
1@y SMBUS SMC 1 SO SDA () DS \2 || 2C1SDA Al N16| 2 @ PP3V3 SOSWSD ~~~~ misaewmes
10gEry—SMBUS SMC 2 S3 SCL (o) -~ N8 [] 2C2SCL Al N17[ 6L @=—SMC P1V0550 VSENSE am >
0By SMBUS SMC 2 S3 SDA () o= |1 2C2SDA Al N18[_HL @=—SVC_CPUDDR | SENSE am »
a5(@y—SMBUS SMC 3 SCL () =g 2|l 2C3SCL Al N19| 2 @=—SMVC P1V05S0 | SENSE am =
seq@y—SMBUS SMC 3 SDA () o= 2|1 2C3SDA Al N20|_B7 @=—SVC CPU VSENSE am >
osQ@y—NC SVBUS SMC 4 ASF SCL () o= 7| 204SCL Al N21| A7 @=—SVC CPUVR ADIUST | SENSE am » =
sig@ry—NC SMBUS SMC 4 ASE SDA (D) gy M [ 2CASDA AIN22L B8 gy SMC CPU IMONISENSE ~~~~ mgaoas
1oggry—SMBUS SMC 5 G8 SCL (D) = M 1| 2C5SCL Al N23| 48 @=—FPP3V3 WAN (T 20 38 30 41 o0
0By SMBUS SMC 5 G3 SDA (o) @=p— 2|1 2C5SDA
- | ke Pl L 638 51 67
45 qOT}—SMC FAN 0 CTL - i1 |PVB/ FANOPW/O Co+| Kt @=—SVC VCCI O CPU DI V2 am e
s SMC FAN O TACH - 113 |pPV7/ FANOTACHO c1-| L2 @=—SMC S5 PWRGD VIN am e
ot OT}—NC SMC FAN 1 CTL - c11 |PK6/ FANOPWML PC5/ CL+| L1 g SPI_DESCRI PTOR OVERRI DE L oD v
o4 [TR)—NC SMC FAN 1 TACH w12 |PK7/ FANOTACHL ~ T3CCP1/ PJ5/ C2-1 & @ CPU CATERR L am s &
30 ¢oom}—SME TOPBLK SV L - S _|PN2/ FANOPWR T3CCPO/ PJ4/ C2+|_B5 @=—CPU THRMIRI P_3V3 ot
% (OOT}—SMC SENSCR PVR EN - D10 |PN3/ FANOTACH2
SSI 0CLK/ PA2| M - SMC PM @ EN OOty 38 54 50
56 (OOT}—SMC_SYS KBOLED - L11 [PN4/ FANOPW/B SSI OFSS/ PA3|_ M W PWRGD oy =
64 NC SMC T25 EN L - N2 1PN/ FANOTACH3 SSI ORX/ PA4[ L4 - SMC_DELAYED PWRGD ooy 17 26 27 38
%0 ¢oOT}—IP_SMC SVSW PVR EN - N1 IPNG/ FANOPWWH SSI 0TX/ PAS[ N wpSMC_PROCHOT oo 3
o1 TIH—SYS_ONEW RE M1 IPN7/ FANOTACH4
o1 ¢COm—NC_SMC FAN 5 CTL - 34 |PH2/ FANOPWVG ULRX/ BO|_F1L @=—SMC _DEBUGPRT RX L ) 5 36 68
a0 ¢oom)—SMC PCH SUSACK L (o) - 32 |PH3/ FANOTACHS ULTX/ PB1| ELL wpSMC DEBUGPRT TX L ooy 35 3 68
TOCCPO/ PB6| F4 - NC SMC SYS LED o -
e CPU PECI R >— & |PECI ORX TOCCP1/ PB7|_F3 - NC SMC GFX THROTTLE L CED
 (OT}—SMC PECI L = % [PECI 0TX
hl SSI IRX/ PFO| @ g SPI SMC M SO am e o
as [TRy—SMC BIL BUTTON L - M3 1PPO/ | RQL16 SSILTX/ PFL| N g SPI SMCMSI ~~~~~~ remmyaeee
64 MC_DP_HPD L - L2 IPP1/ 1 RQL17 SSI1CLK/ PF2{ L10 g SPI_SMC CGLK oD 6 6
29 SMC PME S4 WAKE L - M _IPP2/ | RQL18 SSI 1FSS/ PF3|_K10 - SPI_SMC CS L oo 46 60
25 @_SNC PME S4 DARK L - 712 1pp3/ | RQL19 PF4[_Lo =S5 PVRGD ) 5 50
38 ESRC _EN - J13 IPP4/ | RQL20 PF5[ K9 PM Y 13 16 17
% [TH)—SMC_SENSOR ALERT L (o) - L5 [PP5/ | RQL21
NCx2{PP6/ | RQL22 WFOCCPO/ PGA| K7 wpSMC DEBUGPRT EN L oD =
s EEy—SMC LID - K6 |PP7/ | RQL23 WI0CCP1/ PGB| L7 = NC SMC GFX OVERTEMP < o
30 [TRy—SMC_PCH SUSWARN L - D |PQD/ | RQL24 WF2CCPO/ PHO|_K3 @=ALL_SYS PVRGD QT 16 17 59
38 SMB INT L - B4 IPQL/ | RQL25 WI2CCP1/ PH1| K4 ap—SMC_THRMIRI P oy =
38 SMC BC ACOK - F5 |PQe/ | RQL26
13 —PM SLP_SO_L - s [PQB/ | RQL27 WF3CCPO/ PHA| 33 - PM PVRBTN L oo 1 1
13 PM SLP S3 L - N _IPQ4/ | RQL28 WI'3CCP1/ PHS| wgpPM SYSRST L [OOTy 13 17 64
13 [TRy—EM SLP S4 L - X5 1PQB/ | RQL29 WF4CCPO/ PHE| 8. —p VEM EVENT L (@ e
1 PM SLP L - M [PQs/ | RQL30 WF4CCPL/ PH7| & - SVC_ADAPTER EN oD = %
36 @_SMC ONOFF L - L6 1PQ7/ 1 RQL31
T1CCPO/ PJO| &2 @=SMC C0B1 DoR L am =
£ m_SNC RX L - L3 JUORX T1CCP1/ PJ1| BS - SMC OOB1 R2D L ooy ©
as ¢oOT}—SMC TX L - M _U0TX T2CCPO/ PI2| A2 pSMC_CPU DBGPVR RD L e Xl
T2CCP1/ PI3|_ = - NC BDV_BKL PWM ooy o
20 @_SNC PWRFAI L WARN L (D) E13 |USBODM( PLT)
20 @_SNC WFI_PWR EN E12 |USBODP (PL6) WI5CCP1/ PMVB|_HLO - PM BATLOW L ooy 1 27
NOTE:
SMB Interrupt can be active high or |ow, renane 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.

PP3V42 GBH 1729 25 g6 %8 40 46 49 50 59
L5001
30- OHWH 1. 7A
1 2 PP3V3 S5 SMC VDDA
M N_LIKE_W DTH=0. 25N
0402 N_NECK_W DT 1
N VOLTAGE=3. 3V 1 5001
1 C5002 1 C5006 1M002 N
— 1UF ——0.1UF ot U5000 —— 10%
— 20% —— 16% 5 ow , 10V
6.3V oV LMAFSXAHSBB XeR- CERM
2 xR 2 XSR- CERM e 201
0201 201 2 BGA
(2 OF 2)
w040 3 (TRY—SMC RESET L g SIO4RST* SWOLK/ TCK| G20 SMC TCK a8 46 64
L - — 64 AL0
= . = SWDI O T SMC TVB a8 46 64
64 38 20 @y WFI_EVENT L (O gy P11 |PK4/ RTOCLK Swo' TDg AL SMC_TDO 38 64
SMC WAKE L NLIIVAKE* TDI | BLO SMC TDI 38 64
1 C5007 1 C5008 + C5009 NC SMC HLB L Wzl B
0. 1UF —— 9 1F — 0. 1UF
2 _ —
S 1oV , 1oV , 1oV o NGL225 NG
o o o o % SMC OLK32K xcs00
NC_SMC_XOSCL MO |XOSCL
VI D3
= 8 SMC_EXTAL a2 losco
a8 SMC XTAL &3 losci VREFA+| 02 PP3V3 S5 AVREF SMC 8
VREFA- | Ot
XW5000
K12 [\VBAT 3 42 EY
c i3l GND SMC AVSS 2 5d 1
o7 GNDA(| E3
= PLACE_NEAR-L5000. AL: 4MM
- OM T_TABLE a
E9 c7
F10 VDD D9
a7 Es
J9 F9
10 s t C5020 t C5021
—— 0. 01UF 1UF
o (2 . S
PP1V2 S5 SNMC VDDC i s XSR CERM xR
M N_LI NE_W DTH=0. 25MM J6 I8 0201 0201
M N_NECK_W DTH=0. 1nM
VarTAGESL. 2V K13 vbpce Ji1 BYPASS=US000. 02: DIL: 1M
™ o everos-us00e, o2 1 1
PLACE_NEAR=US000. D6: 5MM PLACE_NEAR=US000. K13: SMM PLACE_NEAR=US000. J6: 5MV PLACE_NEAR=US000. J1: 5MV
PLACE_NEAR=US000. D6: 5WM K13: 50 PLACE. NEAR=US000. J6: 5M PLACE_NEAR=US000. J1: 5WM

PLACE_NEAR=US000.

1 C5010 + C5017 C5015 1 C5016 + C5014 C5012 1 C5013 C5011
—— 1. 0UF —— 1. 0UF 0. 1UF ——0.1UF —— 1. 0UF 0. 1UF —— 0. 1UF 0. 1UF
—— 20% — 26% 10% - 10% —— 20% 1056 —— 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 67 51 57 sEry—CPU_PROCHOT L
1 o2
%% _ppavaz can 1,\/3/\/2 . PP3V42 G3H SMC _SPVSR
%3 = NOSTUFF M N-NEGK-W DTH=0. 1 mm
VOUTAGESS. 45V
VE- LF Cc5127 C5131 ¢
102 4. 7UF SMC12 PECI Support
R
bt PP1V0S_SO e %%
3%61%s
43 42 a1 38 37 _GND_SMC AVSS PLACE_NEAR=GB159. 6: 5MM
PP3VA2_G3H
50 49 a5 40 38 37 30 35 39 17 PP3VA2_ GBI CR T CAL
. 150 |E3
Deskt ops: 5V “ R5100 DIVN32D2LFB4
) VI N 100K orntoosti-3 |
Mobi | es: 3. 42V 5% SYM _VER 2
Us110 [ o7 50 15 PM THRMIR P L |_
ceRM YOR q VREF- 3. 3V- VDET- 3. 0V , 201 < -
23 e 1 -
64 36 SMC LSCC RST L CqMRL* 1Py SND903049  RESET* y° SMC RESET L OO 7 46 50 64 ngsz
SMC_ONOFF L 7 .
64 38 37 36 m_ MR2* (1 Py PPE 3 55 AVREE E : . 1 /\N\/Z SMC PECI L R g
SMC_MANUAL RST L . 4 |DELAY REFOUT| 8 M N-REGKCW DTHEO. 1 20w
" CRITICAL VOUTAGESS. 3V o NosTuer A
omT aD B 0201 R5153 R5151
R5101 5101 N - 1.6K 330
0 0. 01UF C5125 ¢+ 1 C5126 220w 20w
5% ™ 10UF —— —— 0. 01UF %% %
1/ 10W 1 Some —— —1— 10% 201 201
M- LF X5R- CERM 2 10V 1ov 2 2
2 603 0201 X5R- CERM 2 2 X5R- CERM
- 04071 51
SI LK_PART=SMC_RST = = e
PLACE_SI DE=BOTTOM L_GND SMC AVSS 3738 a1 42 a3
M N_LI NE_W DTH=0. 4 nm RMIRI P_3V3
CPU_THE
MRL* and MR2* nust both be |ow to cause manual reset. Vatracesoy 0 Eo ™ % 37 (T}
Used on mobiles to support SMC reset via keyboard. pep——
NOTE: Internal pull-ups are to VIN, not V. R5134
®158 LA NN 2
. curs R g
" " 65 61 50 38 37 _SMC BC ACOK — SMC BC ACCK 37 38 50 61 65 MVBT3904LP- 7 a7 (oo} v ey pect Va:n g
= TAKE BASEST orions.+ ~
Debug Power "Buttons PAKE_BASEETRUE R5158 e T E——
: PM THRMIRIP R L 1 33K 2 PM THRMIRI P_L * C5134 o
o SMC ONOFF L [oo 36 37 30 o T 5 38 67 47PF
5% 5%
oM T oM T 120w 5 35
1 1 = " 201
R5116 R5115 o PLACE_NEAR=GB150. 2
PLACE 1 DE=BOTTOM 0 0 piace sioeTer \CE_NEAR=GB150. 2: MM
% L
1/ lgW jsl/ iow =
CLF M- LF
603 , , 603
SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN

50 49 45 40 38 37 30 35 30 17 __PP3V42 G3H
. . gusRy
SMC Crystal Circuit o6 62 50 39 30 33 20 27 20 25 _PP3V3 S4
SMC USB Ol ock require these crystal Ty
val ues: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 MHz
SMC PME S4 DARK L R5167 100K 2
wEm NN 55w %ot
R5110
2. 49K
o7 —SMC XTAL . . SMEXTALR 64 38 a7 56 _SMC ONCEE L R5170 10K inpp 2
120w CRITICAL s 37 _SMC SENSOR ALERT L RE172 10K 3 zn'az % W20W W 200
26 Y5110 o5 64 61 37 35 _SMC LI D R5171 100K CANAL 5% 1/ 20W M 201
3. 2X2. 5SMV SM 64 37 SMC TX L QS_ 73 10K 1 2 5% 1/ 20W M 201
12. 000MH-Z- 30PPM 10PF- 85C A A S v o
61 37 _SMC RX L R5174 100K 2
7 SRR - A A —r—aor
e o8 37 35 _SMC_DEBUGPRT TX L R5175 20K LAAN 2
o8 37 3s _SMC_DEBUGPRT RX L R5176 20K LAAN 2 S% 120w w201
NaNC SMC PME S4 DARK L — SMC PME S4 DARK L SVMC TV R5177 10K 1 5%  1/20W M 201
1 C5110 105111 3 3 3 2 K ASETTRUE = < o o0 oo ot a0 37 NN Aot
s 37 _SMC_TDO R5178 10K LAAN 2
5% 1/ 20W M 201
2 & 2 & 55 5142 3 17 16 15 11 8 o _PP1VO5_SO os 7 SMC TDI ;5- 79 10K aaap2 o2 TR T
o201 0201 64762 59 50 o4 46 a7 _SMC TCK 5180 10K 3 azp2
N a7 _SMC BIL_BUTTON L R5181 10K 1 AAA 2 S zow w201
! Rg112 o197 o5 o1 50 0 37 _SMC BC ACOK R5187 100K 3 \n\ATz S0 oow W& or
J_ o0 13 (D PM CLKBZK SUSCLK R IANAA 2 SMCOLKSK . qogmy o7 o0 1% 7 _SNC S5 PWRGD VIN R5192 100K , % wmw W o
PLACE_NEAR-U0500. AE6. 5. 1rmm 5% 120w M 201 1/ 20w AAAY 5%  1/20W M 201
= 57 _SMB INT L RE193 10K 12
2201 5% 1/ 20w M 201
W Dl V2
o SWEVEO O Py v _VEM EVENT L R6114  10kMO L,
28 37 _CPU THRMIRI P_3V3 R5117 100K LAAN 2 S% 20w M 201
1R5196 5% 1/ 20w M 201
100K
10
1/ 20w
, 201 =
5o 54 37 __SMC PM G2 EN R5198 100K LAAAZ
37 15 _SMC_ADAPTER EN R5185 100K , S% uzow w201
SMC_THRMIRI P R5186 10K 1/\/\/\/2 S% zow w201 q
o NW——mow—wzer P
SMC_DELAYED PWRGD R5191 100K 2
e N w2 P
SMC S4 WAKESRC EN R5190 100K 1 2
o NW w20t
Nodul & has 3. 3K PU 64 41 39 37 20 _PP3V3 WAN
ule as .
NO STUFF |
6437 20 WFI _EVENT L R5189 10K LAAAL
5% 1/ 20w MF 201
SYNC MASTER=W LL J43 SYNC DATE=12/17/ 2013
I'P!!g e
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37 36

37 36

Top- Bl ock Swap

PP3V3 SO §19%12%03 15 17 19 26 30 3 38
I e P B P B e e e
R5296"
1K
5%
11 200
201, R5283
1K
TOPBLK L 1 2 TRP_TOPBLK L
7 [TED—SMC TP swe AN 2B S o swe oD
70w
201
62 58 39 38 36 33 29 27 26 33 PPBV3 $4
20 37 20 _SMC WFI_PWR EN R5295 10K 1A A A 2 NOSTUEE
5% 1/ 20W M 201
s a2 30 a7 _SMC_SENSOR PWR_EN R5294 10K 1 A AA 2 NOSTUEE
5% 1/ 20W M 201

25 26 27 29 33 36 38 39 58 62

% )

SMC PME S4 WAKE L OO 29 %6 37 3

MAKE_BASE=TRUE

39

39

39

39

SMC HS COMPUTI NG | SENSE
SMC _PBUS VSENSE
SMC _BMON | SENSE
SMC DCI N | SENSE

— SMC HS COMPUTI NG | SENSE
MAKE_BASE=TRUE

— SMC PBUS VSENSE

—— NAKE_BASE=TRUE

— SMC BMON | SENSE

MAKE_BASE=TRUE

SMC _DCI N_| SENSE

MAKE_BASE=TRUE

42 30 37 _SMC_DCI N_VSENSE — SMC DCI N VSENSE ar
—— WAKE_BASE=TRUE
43 39 a7 Bl Dl ETE | SENSE  — Bl Dl ETE | SENSE ar
—— MAKE_BASE=TRUE
42 39 a7 | SENSE — | SENSE a7
—— WAKE_BASE=TRUE
41 39 a7 _SMC_OTHER HI | SENSE — SMC OTHER HI | SENSE a7
—— MAKE_BASE=TRUE
43 39 a7 _SMC_PANEL | SENSE — SMC PANEL | SENSE 37
= NAKE_BASE=TRUE
a1 39 37 _SMC _1V2S3 | SENSE — SMC 1V2S3 | SENSE a7
= MAKE_BASE=TRUE
41 30 37 _SMC_LCDBKLT | SENSE — SMC LCDBKLT | SENSE 37
= NAKE_BASE=TRUE
42 390 37 _SMC P3V3S5 | SENSE SMC_P3V3S5 | SENSE a7
—— MAKE_BASE=TRUE
a1 30 37 _SMC WLAN | SENSE SMC_W.AN | SENSE 37
WAKE_BASE=TRUE
41 30 37 _SMC_SSD | SENSE —  SMC SSD | SENSE .
T — WeKE_BASE=TRE
41 30 37 _SMC_P3V3S0 | SENSE —  SMC P3V3S0O | SENSE .
T — WAKE_BASE=TRE
a1 30 37 _SMC_CAMERA | SENSE — SMC CAMERA | SENSE a7
WAKE_BASE=TRUE
PP3V3 SOSW SD oD 15 34 37 SD alias on page 103
42 30 37 _SMC_P1VO5S0 VSENSE SMC P1V05S0 VSENSE .
T — WAKE_BASETRE
42 30 37 _SMC_CPUDDR | SENSE — SMC CPUDDR | SENSE 2
—— MAKE_BASE=TRUE
42 30 37 _SMC_P1VO5S0 | SENSE. SMC P1V05S0 | SENSE .
T — WAKE_BASETRE
42 30 37 _SMC_CPU VSENSE SMC CPU VSENSE .
VAKE_BASE=TRUE
43 39 37 _SMC_CPUVR ADJUST | SENSE SMC_CPUVR ADJUST | SENSE 37
VAKE_BASE=TRUE
43 30 37 _SMC _CPU | MON | SENSE — SMC CPU | MON | SENSE a7
= WAKE_BASE=TRUE
64 a1 39 38 37 20 _PP3V3 WAN — PP3V3 WAN 20

VAKE_BASE=TRUE

37 38 39 41 64

—  SMC SENSCR PVR EN 5739 42 58
s8 a2 39 37 _SMC_SENSOR_PWR_EN SMC_SENSOR PWR _EN 37 39 42 58
MAKE_BASE=TRUE
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
VRRE BASE=TRUE =
R5230
. SMC_PCH SUSWARN L AN 2 PCH SUSWARN L oD =
VAKE BASESTRUE N
oW
b
o%or
R5231
. SMC_PCH SUSACK L A PA 2 POH SUSACK L am =
N easesTre N
v oaw
osor
R5216
45 [TRy—SMC HS OOV ALERT L 100
NOSTUFF 120w
R5215 M
18 10 [y POH SVLIALERT L A0,
526
oW
o R5213
4 [THy—SMC BVON COVP ALERT L 1,\}23\,2_‘
oow
R5210 %
o o1 [Ty FLNSTACKSNS ALERT L 12500,
526
VoW
o R5214
14 [Ty CPUTHVENS ALERT L 1 A 399
NOSTUEF 120w
R5211 M~
100
44 E CPUBMONSNS ALERT L 2
50
oW
o R5212
s TBTM BSNS ALERT L 1 AL00 SMC SENSOR ALERT L oD 7
i
oow
b

201

ISYNC MASTER=J41 M.B
TTILE

SYNC DATE:O%/ 06/ 2013
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LYNX PO NT LP SO SMBus "0" Connections SMC "0" SMBus SO Connections SMC "5" SMBus G3H Connections
36 30 26 18 17 38 13 12 31 o prva s 59 50 49 46 38 37 36 35 30 17 PRIVA2 GIH
59 56 43 41 45 43 41 40 38 38 83 84 b2 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 | nternal DP svec 380 381 Battery Charger
1K 1K gated by EDP_PANEL_PWR 2. 0K 2. 0K
59% 5% 18300 59 5%
Ws00 1/ 20W 1/ 20W u7701 15000 15000 1/ 20W 1/ 20W 1516259 - L7100
M M . (See Table) M M
(MASTER) 201, 5 201 (Wite: 0x58 Read: 0X59) (MASTER) (MASTER) 201, , 201 (Wite: 0x12 Read: 0x13)
40 19 16 14 SMBUS POH OLK — SMBUS PCH CLK 14 16 19 73 60 40 37 SVBUS S\C O SO SO — SMBUS SMC 0 SO SCL 37 40 60 50 48 40 37 SVBUS S\C S G3 saL — swussmcs @ s 37 40 ag
88 58 e r = 5 58 63 pr— = 7 B8 e = 3668 78
40 19 16 14 SMBUS PCH DATA — SMBUS PCH DATA 14 16 19 73 60 40 37 SVBUS SMC O SO SOA ——_ SMBUS SMC 0 SO SDA 37 40 60 50 48 40 37 SMBUS SVCS G3 SOA ——  S\BUS SMC5 G3SOA 37 49 ag
88 56 o = 5 58 63 pr— = 7 [E S = 3668 73
I L J L J L
VRef DACs Battery
2200 36950
Battery
(Wite: 0x98 Read: 0x99) - (see Table)
TBT
Battery Muinager - (Wite: 0x16 Read: 0x17)
19 16 14 sveus poi ok sveus sve s G s 37 40 48
85 58 40 w800 3668 78
19 18 34 Sveus PotoaTa (Wite: OXFE Read: 0XFF) Sveus sve s G son % 19 48
5 58 63
— smseoiom 14 16 19
5 58 63
Margin Control |
w201 SMC 3" SMBus SO Connections
(Wite: 0x30 Read: 0x31)
(* = Miltiple options)
19 16 14 sveus poi ok — 36 30 26 38 17 13 33 93 91 g prova 0
85 58 40 — WA AL BT830 %
19 16 14 SvEUS Pon DATA 3 Trackpad
— 4 341
&3 36 40 = I nternal DP
| Sanpung LGD Samsung | LGD AUO N N 24800
Anal ogi x T-con - (Wite: Ox7B/0x87 Read: 0x7C/ 0x88) N ¥ v sve 5?%& ':50?(91 (Wite: 0x90 Read: 0x91)
Parade T-con - (0x10-Ox1F or O0x30-O0x3F) v N N ' 5%% s
5000 120w 1120w
DVR - (Wite: Ox4E Read: Ox4F) Y Y Y N M W — SMBUS SMC 3 SCL 36 37 49
(wrsTER) 201, , 201 | — 44 84 73
—  SVBUS SMC 3 SDA 36 37 49
44 40 37 36 SEUS ST 3 SO |_ #EN
73 84 e e
XDP Connectors )
"on 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 Eevcia14; w810
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 — o4 7=
59 5% 39500 — SBUS S\E 3 SO 36 37 [a0 as
5000 1720w 1/ 20w = RS
M M (Wite: 0x92 Read 0x93)
(sreRy 201, , 200 1
65 61 49 37 SMBUS SMC 2 53 SO —  SMBUS SMC 2 S3 s 37 49 61
LR — _— 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
3BBRLMILBIHIBH% SMC SO "1" SMBus Connections
1 1 7465 64 62 81 oo o
LYNX PaINT LP R5310 R5311 EE R RS Rt
8. 2K 8. 2K
59 5%
ws00 1720w 1/ 20w
1 1
(wwsTER) 201, 2201 R5360 R5361
sve CPU Tenp, Inlet, DDR BMON THR
2. 0K 2. 0K s
60 14 SM_POHO OK 506 59
Jrepre— w000 120w 1/ 20w Enc1704-02: U800
M M
6 14 SM_POH O DATA (whsTER) 201, , 201 (Wite: 0x98 Read: 0x99)
J Al)3732;25"’5‘55""3‘5‘3'55‘L —_— SMBUS SMC 1 SO SaL 14 32 37 40 43 44|64
88 83 3 383 Somn = 8 7
40 37 32 14 SMEUS SC1 S0 son o —  sweus svc1 so son 14 32 37 40 43 44|64
8888 43 383 S n = 8 7
J L
LYNX PO NT LP SO “SM.ink 1" Connections
Chi pset current
PACI921: U620
(Wite: 0x30 Read: 0x31)
sveus sve 1 so sa fr
a6 8315
LYNX POINT LP SVBUS SMC 1 S0 SDA I
a6 8315
wsoo
(Wite: oxgs Read: 0x89) ISYNC MASTER=J41 M.B SYNC _DATE=02/ 06/ 2013
e
73 .
49 37 32 17 SwUS SC1 0 sa —
sani = ALS SMBus Connecti ons
40 37 32 14 SBUS SNC1 S0 SOA pu—
88 87 33 33 = 34002 mEra
(Wite: 0x72 Read 0x73)
. @ Appl e Inc.
—  svBus svo 1 S0 sa 9183 28 S
— W63
SMink 1 is slave port to 64 69 73 NOTI CE OF PROPRI ETARY PROPERTY:
— SMBUS SMC 1 SO SDA T4 33 37
— a0 % THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
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ons0
o=y
onng
e

owes
R8s
FotoR

| COR COWPUTI NG Hi gh Side Current Sense
I MBC : DDR 1V2 Current Sense (LPDDR + CPUDDR)
o Qurrent 124
v 20 wwpmy EEHE {_PP3V3 SO e curvens ¢ 7.57
GAIN 100 MRX Vel £ £ 15.14 nv 62 s8 43 42 41 _PP3V3 SASW SNS
CPU_HS_I SNS: YES can 200x
CPU_HS_I SNS: YES o 1 C5450 SENSE R R7450 0. 002R PLACE_NEAR=R7450: S1m DRAM | SNS: YES
= CPU_HS_I SNS: YES
—L— 0w L HS_ y .
V+ prths A 5000, £2: 11mm DRAM | SNS: YES of 1 C5460
§ 3 BPBUS S5 HS COMPUTING | SNS Us450 CeRw xR B ¥ —_E L DRAM | SNS: YES
CRITICAL I NA214 Pyeng U5460 - usce sepenacn 5. i
R5450 2 I N sc70  OUT |6 43| | SNS HS CONPUTI NG | OUT. AN 1 | SENSE 37 30 I NA210 0201 35:35'(5
0.002 CRI TI CAL 1 PLAGE_NEAREUB000, E2: 11mm 74 53 [Ty SNS 1V2 S3 N s|in scro . OUT L8 ISNS 1v2 1 QuUT 2 SMC_1V2S3 | SENSE oo o7
120w
iw | N+ REF| 14 R5451"! v 1 C5455 CPU_HS_I SNS: YES CRI TI CAL 1% PLACE NEAR=US000. A5: 11mm
M (100V/ V) 201 0. 220 | SNS 1V2 S3 P N 1/ 20w R .
0612 20K 7 53 T 4l N+ REF| 1 R5461 v C5465 DRAM | SNS: YES
APN: 10750137 G\D 5% o (200V/ V) 201 P
% 30 PPBUS GaH N v20m PLACENENT_NOTES 20K p—
i3 35 - o 201 G\D 1/20W S PLACEMENT_NOTEs 2 LY
64 62 2 Place close to SMC G\D SMC AVSS o M - o
a7 a8 a1 42 43
(For R and O 2| Place close to SMC GAD SMC AVSS 7 56 a1 a2 a3
(For R and O
IOOR : OTHER Hi gh Side Current Sense =
E0P Qurrent 510, 75A
WX VG 53,75
AN 50% I APC : AirPort Current Sense
62 58 43 42 21 _PP3V3 S4SW SNS :
PLACE_NEAR=RS430: Sm OTHER_HS_| SNS: YES EDP Qurrent © 1.00A
OTHER_HS_| SNS: YES o 1 C5430 MAX Vi f 25
VA p—te OTHER_HS_I SNS: YES N 100x +2 55 45 42 a1 _PP3VS SASWSS
PPBUS S5 HS OTHER | SNS 2 3V PLAGE_NEAR-LB000, A4: 11
< Py IL1543lg SR R5433
- NEAR- Al RPORT_I SNS: YES
R5430 L2z L SNS HS OTHER N sl seo . ouT HS_OTHER | QUT , AR 2 57 30 T rorer 1 o YES -
0. 003 CRI TI CAL 1% PORT_I SNS: )
iw | SNS HS OTHER P 4l e REF| L 1 Y PP3V3 WAN - Ve PACENERRUSR0D. G
o = (50V/ V) R5432 201 ot 30 e arE - F e xR Al RPORT_| SNS: YES
o612 ST 20K us5470 R5475
1" D o CRITICAL |, I NA214 Pt
[-PPBUS G3H ~ e 2 B3V OTHER_HS_I SNS: YES R5470 °| " 74 | SNS Al RPORT N slin scro - OUT | SNS PSVWAN | OUT 2 SMC W.AN | SENSE oo 7
201, PLACEMENT_NOTES 0201 0. 025 ! .
G\D_SMC_AVSS :;/: CRI TI CAL A “12“;W Al RPORT_I SNS: YES
Place close to SMC L 74 | SNS Al RPORT P 41 N+ Loow REF| L R5471 e 1 5475
(For Rand O 0612 3 (100vY) 20K T0.22F e nearetsooo. ci 11
APN: 10450024 G\D 5% 6.3v
1/20W < PLACEMENT_NOTES 2 82
IROC : 3.3V SO FET Current Sense 20 _PP3V3 WAN R - h 00, ose 1o o
G\D_SMC_AVSS a7 a8 a1 42 43
EDP Current :1.02A (For R and )
X VG 3,06
GAIN 1000% 62 58 43 42 a1 _PP3V3 SASW SNS
PLAGE_NEAR=RS440; S 3V3S0_I SNS: YES
3V3S0_I SNS: YES o 1 C5440
45 a2 a3 42 a1 36 VE — PLACE_NEAR-US000. B1: 11mm | SDC SSD Current Sense
gRugqe e s - &% 3V3S0.| Shs: YES
3580 85 37 85 88 U5440 7R R5445 EOP Qurrent © 3.00A
4 I NA212 i
osiz-sirm *] %5, | SNS P3V3 SO N sl scro o I SNS P3V3 450 | QUT CAR 2 SMC P3V3S0 | SENSE oD 7 PV s
caN 200x
e CRI TI CAL o 3V3S0_I SNS: YES
0. 003 ISNS P3V3 S0 P 4 1 : ! a
R5440 A F b (1000V/ V) REF R5424o]k < — ?:;‘tf PR B 62 58 43 42 41 _PP3V3 SASW SNS
T G oS T, o PLACE NEAR=FS450: ST SSD_I SNS: YES
o s PLACEMENT_NOTES xR SSD_I SNS: YES o 1 C5480
o PP3V3 SO FETR g | 1, - —t PLACE NEAR-US000. G 1
Place close to SMC G\D_SVC AVSS 37 38 41 42 43 64 62 30 _PP3V3 SOSW SSD o= 83y SSD_I SNS: YES
(For R and O RITI U480 Sooah xR R5485
CAL | NA210
= R5480 224 I SNS SSD N s)in w0 OUT |8 I SNS P5VSgp | QUT 1,</§}K\/z SMC SSD | SENSE oD o
1S2C : 3.3V Canera Current Sense 0.003 CRI TI CAL S SSD_I SNS: YES
w 7a | SNS SSD P A0 N+ REF| L N e 't C5485
e cnre - 0.1 g 0wy R S
WXV 16,38 OMT TABLE D Do S PLACEMENT NoTES
- M
b 200 oesvs Sasw S ss PP D FET R “ 201 ,[ Prace close to svc
oz 50 43 a2 o PR (For Rand O L G\D SMC AVSS 47 5041 42 42
{5 _PP3V3 S3RSO_CAVERA —
PLAGE NEAR-RB061: 5
{1 PP3V3 S3RSO CAVERA |= CAM | SNS: YES  of
s S v — ] o s 00, 2 11 _ _
5 T woreo 5 = 08420 ey CAMLI SNS: YES IBLC : LCD Backlight Driver Input Current Sense
M ALNEGCW OTH0. 2 W . R5425 eop A
VoL TAGE=3. 3v 0612- SHORT A RA N | NA210 Qurrent : 0.6
IRE pASEETIE e 2ol SNS slin o s | SNS_CAMERA | QUT HX SMC_CAMERA | SENSE oD WA - 0,08
0. 828 CRI Tl CAL s CAM_I SNS: YES AN 500
R5420 | SNS CAMERA P 41 1 1 :
oMt fF M ooy R5424 oo | aes o2 50 40 42 41 _PP3V3 SASW SNS
20K T 0.220F  pace near-us000. 62: 1m
G\D S 6.3V
PP3V3 S3RSO CAMERA R - - e PLACENENT_NOTES e PLAGE_NEAR=RS490: Srm LCDBKLT_I SNS: YES
ML oo 5 W VoLTAGES v 201, ) .
M N_NECK_W DTH=0. 2 M Place close to SMC GAD_SMC_AVSS 57 35 41 42 45 s 42 _PPVI N _SOSW LCDBKLT LCDBKLT_I SNS: YES o) 1 C5490
R5421 (For Rand © L_GhD SMC AVSS T 0. 10F PLAGE NEAR-US000. B6: 117
o s6 41 _PPVI N_SOSW LCDBKLT — o 3
PP3V3 S0 1 2 — 2 S e LCDBKLT_I SNS: YES
U5490 R5495
5% 2| INA211 4. 53K
e VT, BASE-TRLE o612 SHeRT 74 | SNS LCDBKLT N sl scro 6 | SNS_LCDBKLT | OJT . 2 SMC LCDBKLT | SENSE oD =
“NosTuer o e CRI Tl CAL E LCDBKLT_I SNS: YES
R5423 0-4020 7o | SNS LCDBKLT P 4] REF|.L R5491" v ! C5495
PP3V3 S3 A PN 2 %5\/1 Tgo 3 (s00vV) 20K - PLACE NEAR-US000. B6: 11m
506 s6 41 _PPVIN SOSW LCDBKLT FET G\D 11208 < PLACEMENT_NOTEs
VELE s6 41 _PPVI N_SOSW LCDBKLT_FET — o 2 - o201
w0z =
mRE oD W ace close to GND_SMC_AVSS a7 38 41 42 43
VOLTAGE=8. 6V (For R and )
WAKE BASE-TRUE
" . DC-IN (AMON) Current Sense £L
CHARGER BMON Hi gh Side Current Sense ( =
PLACE_NEAR-US000, A4 11041 PLACE_NEAR-U5000. B3 1101 Repl aci ng caps with 100K PD on | SENSE SMC i nputs
R5422 R5431
Q DESCRI ON REFERENCE DE! CRI TI CAL BOM OPTI ON
so [T G Bl RA @ S\C BVON | SENSE ooy o7 e o [T CHGR AMODN AN o-SMC DCI N | SENSE oo o PART NUMBER Y SCRI PTI S ISYNC VASTER=J41 M.B SYNC DATE=03/ 28/ 2013
11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5455 CPU_HS_I SNS: NO tE . j -
- A ; LG H gh Side Current Sensing
1SL6259 Gain: 36x 3300PF 117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5465 DRAM_I SNS: NO T G O
seate mrea Ly o sense R is R7120. 2omchm 11750008 1 RES, MF, 1/ 20W 100K GHM 5, 0201, SMD C5475 Al RPORT_I SNS: NO d} Appl e I nc CH_NUM>
Mo Vo 3.3V at 9. 1674 1516259 Gain: 20x .
EDP Qurrent: 310A QD SN AVSS 37 38 41 42 43 Max VQut: 1.4V at 8.25A 37 38 41 42 43 1170008 1 RES, MF, 1/ 20W 100K CHM 5, 0201, SMD C5485 SSD_I SNS: NO ®
Sealer 2.5A1 v 11750008 1 RES, M, 1/ 20W 100K CHW 5, 0201, SVD C5495 LCDBKLT_I SNS: NO NOTI CE OF PROPRI ETARY PROPERTY:
EoP Qurrent: 3.5A
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5433 OTHER_HS_I SNS: NO _l?ﬁg:slcggég&PAGqungTprpkangcﬂ NG
Q DESCRI ON RE NCE DE CRI TI CAL BOM OPTI ON
PART NUMBER Y SCHRI PTI FERE S 11750008 1 RES, M, 1/ 20W 100K CHW 5, 0201, SVD C5425 cAMLI SNS: NO | TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 54 OF 121
248 1 R5480 CRITI Il NOT TO REPRODUCE OR COPY I T
10750 55, SENSE 0 0030 B 4 TERW A% 0612 TFT CAL 11750008 1 RES, I, 1/ 20W 100K GHM 5, 0201, SVD C5445 3V3S0_1 SNS: NO I NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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VPOR: PBUS Vol t age Sense Enable & Filter
Q500 ICSO : CPU VCore Load Side Current Sense
NTUD3169CZ
SOT- 963
N-CHANNEL | s pBuSVSENS EN L
: EEEE RS S R S
- Ro502 S
gz [D—SMC_SENSOR PVR EN 2 S — 196 CPUVR_I SNS: YES
\Q:,,:s R Max VOut: 3.3V at 19.77V | nput 1 C5540
= e CPUVR_I SNS: YES 0. 1UF
o ) CPUVR I SNS: YES 109
D J_ s PBUS SO VSENSE PLACE_NEAR=R7310. 3: 5 iy 2 Cetwh xor
- CPUVR | SNS R5544 cEry .
= R_| 1_P_R M
R5503* 74 52 [Ty CPUR I SNS1 P ’WZ e - —— L AsK, L Gai n: 274. 72x
ey 27. 4K 1% 1% .
5 G — 1op 1/ 16w 1/ 16w Sense R is R7310, R7320
PPBUS G3H S YD pLace near-Us000. E1: 11w Vs Vs . »
N A R 2 201 ,| 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 :
R5501 OFNEARELS000. 3 111 " PLACE_NEAR-US000. E1: 111 R5541 Piigiey
K R550 1 C5504 74 52 CPUVR | SNS2 P LAAAZ
1/ 20w 5.49K & _|_ 5 oo0F m uUs540 CPUVR_| SNS: YES
16 S = 9,2 N CPA333DCKGA PLACE_NEAR=US000. B4: 11MM
201, ;/zw 2 v VL 74 CPUWR ISUM R P a4 5 scr0.5 R5548
PEUSVSENS EN L DIV o o ) %\4 CPUVR I SUM | QUT LA D3, SMC CPU | SENSE
GND_SMC_AVSS 37 38 41 42 43 CPUVR_I SNS: YES D =7 =
CPUVR | SNS: YES V. 1% CPUVR | SNS: YES
PLACE_NEAR=R7310. 3: 5MV 3 1/ 20w
. . - MF
VDOR DC-In Vol tage Sense Enable & Filter RS2 Foak i B lissar T
74 52 (T CPUVR | SNS1_N A 2 74 a3 CPUVR | SNSI_ N R YN 2 74 CPUVR | SUM R N 0 22UF
1% 1% [ 20%
e e = 2 ed
@510 0z w0z 0201
NTUD3169CZ CPUVR_I SNS: YES G\D_SMC_AVSS 37 38 a1 42 43
N S L CPUVR_| 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
k< 100K W CPUVR I SNS: YES yiow
PM SLP_SUS L G o 1/ 16W 1 402
el s 2 S o VLR R5546 NO_XNET, CONNECTI ONSTRUE
%. W Max VQut: 3.3V at 19. 77V | nput 402 iMm
1%
C : : Yoo
J_ s DOIN S5 VSENSE 02"
'
R5513 L
AL el 27, 4x =
s s
§ W [ PLACE NEAR-US000. B3: 11k
Y 201, RTHEVENI N = 4573 Chns
% PEDOIN GaH I saL P- CHANNEL a7 3 IMOC : CPU DDR Current Sense
8 A PLACE_NEAR=US0(J0. F1: 11MM
R5511 . EoP Gurrent © 3,00
100K R5514 MAX Vdi ff 12.60 nv
1 5. 49K
2w 150 N 200x
201, e o2 58 43 a2 a1 _PP3V3 SASW SNS
PDCI NVSENS EN L DIV o
DCl NVSENS : 42 10 8 PPVMEM O SO_CPU —
37 38 41 42 43 M NLINE W DTHRO. 6 W — PLAGE_NEAR=RS570: 51m CPUDDR_I SNS: YES
M A REGCW OTHE0. 1 MA
TAGES1. CPUDDR_| SNS: YES o 1 5570
ws;j;g:,ro s U v — PLACE_NEAR=US000. HL: 11nm
CPU Vcore Vol tage Sense / Filter e PR CPUDDR_I SNS: YES
) U5570 RE575
2] 4 I NA210
X520 35232‘? os1z-sirr | 5, | SNS CPUDDR N s wo  OUT | I SNS_CPUDRR | QUT :mz SMC_CPUDDR | SENSE oD o7 e
19 §-PPVCC S0_GPU 1 54 2 CPUVSENSE IN LARAZ SMC_CPU VSENSE o = o Pt CPUDDR | SNS: YES
20w
PLACE NEAR-R7310. 2: 5 MM 1% PLACE_ NEAR=US000. B7: 11MM 2008 < 74 | SNS CPUDDR P i REF|: R5571° e + 5575
120w RS570 > i (200v/v)
1 C5520 mt 20K PLACE_NEAR-US000. HL: 11rm
201
i G\D 29w
2 Sen 70 62 53 7 22 21 20 10 17 _PP1V2 S3 n B A
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+ 5% 2  PIVOSVSENSE IN L 453K, SMC P1VO5S0 VSENSE o = P urrent : 3,008
gslk v M ;30,00
n oo 2 P PLACE_NEAR=US000. GL: 11MM o oo
\CE_NEAR=R7640. 2: 5 M 2 1 C5530
201 - 62 58 43 42 41 _PP3V3 SASW SNS
PLACE_NEAR-RS590: Srm P3V3S5_I SNS: YES
PLACENEARELS000. G111 P3V3S5_I SNS: YES 1 5590
AV a7 38 41 42 43 3420 28 18 17 16 15 13 11 ¢ _PP3V3 S5 - - ; ° 1
BB HnHLY o= v S PLAGE_NEAR-US000. A6: 11mm
2 mwer P3V3S5_I SNS: YES
I C1C. 1.05V SO CURRENT SENSE / FILTER MT IUSEZ%E R5595
R5590 374 I SNS P3V3s5 N shin scro | oUT |8 | SNS P3V3g5 | OUT LAAAA SMC P3V3S5 | SENSE oD o7 e
0P Current ¢ 1A
0. Uqa CR T 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 N oy R552%& - CS595 e Near-uso00. A6: 1
o=
PLACE_NEAR-R7640: Srm P1VO5_| SNS: YES R
_ PP3V3 S5 REG R D
P1VO5_I SNS: YES o 1 C5560 o ] v
0 1UF PLACE_NEAR=US000. H2: 11MM 201,
v Y P1VO5_| SNS: YES sa 42 _ PP3V3_S5_REG R — L_GND SMC AVSS 37 38 41 42 43
2 CERM X5R M N_LI NE_W DTH=0. 5 MV _—
PLACE_NEAR=R7640. 4: 5MM Us5560 Sao1 R5561 M N NEGC W DTH-0, 20MM1 PLACEMENT_NOTES
| NA211 T osK Vet v
74 55 [Ty SNS 1V05 SO N slin scro . OUT |8 P1V05S0 | QUT L 423K, SMC _P1V05S0 | SENSE oo 7 PEBASETRE = Place cl ose to SMC
CRI TI CAL ﬂlz"gw P1VO5_I SNS: YES (For R and ©)
A 74 55 (TR I SNS 1V05 SO P al) N+ REF| L R5562* o 1 C5561
PLACE_NEAR=R7640. 3: SMM (500V/ V) 20K —_ 9, 22w PLACE_ NEAR=US000. H2: 11WM SYNC MASTER=J41 M.B SYNC DATE=03/ 28/ 2013
G\D 1200 2 &2V Ipxg uminz =
o a, 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. 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 SASW SNS LAAAZ—PP3V3 SNS CPUVR ADJYST | SNS RS5660 R5666
i 5620 B L srzpgfiffimes AMN2 , gerecinen  1ANAL tmemoune o «
M- LF 1. OUF VOLTAGE=3. 3V 5% 5%
0z 26% 120w 120w
, 83V K3 A W NO STUFF
R PLACE_NEAR=U5660. 3: 5MV R5662 0201 667
0201-1 '
C5660 1K 0
R5821: ADDR - 0x56/0x57 (r/ i I SNS HS CovP! 1 2
(rrw CPUVRSNS ADDR SEL = 0.1 1120w < 43 (D UTI NG P I\/S\%/\’
rse21 |t BYPASS=U5620. 1: 5: 3MM 2 oo xR 200 ) R5668 1 20w
D 2. 3K - PU. SMBus node o201 | S b AN N R L0, 0201
: L SNS HS GAIN N 44 7
w200 VoD W\/ issnd
2ot U5620 = Vaow
2 PACL921- 1- Al A PLACE_NEAR=US000. A7: 5MVI 0201
bEN R5625 PLACE_NEAR=R7150: 5MM o) R5661" NO SéLgFg
° |ADDR_SEL/ GAI N_SEL aur| 4 SMC CPUVR ADIUST 1 SENSE R LAAN LS G ADIUST | serse oo 57 5 Ve 27K & ., 0
- % t C5625 Us5660 106 < 1 [Ty LSNS bS coveuri G IAAAZ
74 42 [TRy—CPWR I SNSL P R 2_|SENSE+ READ*/ | NT|_8 MC_CPU DBGPVR RD L am v 20w o 2o CKPLUS WAl VE=Ndi f Pr_badTer m INA211 RSSSGS vaow 50
74 12 [TRy—CPWVR I SNSL N R 3 _|SENSE- SM _CLK/ | NT_SEL| 10 SMBUS SMC 1 S0 Sl CED 1 B 8 o0 122 2% 74 43 a1 [Ty SNS HS COMPUTING P sline scro . OUT LSNS HS GAIN gUT 1 2 LSNS HS GAIN QUT R 201, aow
S s
SM_DATA/ QUT_SEL| 2 SVBUS SVC 1 S0 spA CED 14 22 7 40 44 54 59 72 = CKPLUS_ WA VE=Ndi f Pr_badTer m CRITI CAL % 1O STUE ozt
PLACE_NEAR=US5540. 1: 5MV COMM SEL| 7 A N N 1/ 20w 1 C5665
A NO STUFF 74 43 41 (TR 1 SNS HS COVPUTI NG N I 00w/ REF R5663 oy 0. 22UF
PLACE_NEAR=US000. A7: 5MV ( v 20K 20%
G\D 5% 2 82
G\ EPAD G\D SMC AVSS Ty = ' o
o = 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
o0 a3 _PP3V3 SOSW LCD —
M N_LI NE_W DTH=0. 3 MM —_ PANEL_I| SNS: YES
M NCNEGCW OTH-0. 2 1 PLACE NEAR-R5470. S
VOLTAGE=3. 3V PANEL_I| SNS: YES |
WAKE. BaseTRUE
w0 DPAVS SOSW LCD. - 3 PLAGE NEAR-US000. C1: 11mm
- PANEL _I : YE!
C A o
D60 12 1 1sns PaNEL N slin scro . QuT | | SNS_PANELy | QUT VAR 2 SMC PANEL | SENSE oo o7
0. 1325?/“ CRI TI CAL 19 PANEL_| SNS: YES
i 71 | SNS PANEL P i REF| 1 R5671" het + 5675
0612- SHOMT (200V/ V) 20K 201 J ot VR | MON Current Sense Filter
Ja p—
aND vaw 2 Gai n: 200x . aa PLACENEARAS000, L 2m s e,
60 45 _PP3V3 SOSWLCD R ~ 2 [some:  ozsar v o
PP3V3 SOSW LCD R — G\D_SMC_AVSS
T R o = £0P urrent: 0.750 A o v AT 0028 37 98 a1 42 43 oD CPUVR | MON ' ’\/g/\/ ) SMC_CPU | MON | SENSE o = 5
vaLT 3v. Max Vdi ff 15 mv - 5% NO STUF|
MAKE_BASE=TRUE 4 1/ 20w PLAGE_NEAR=US000. B8: 5MM
= Place close to SMC ggl ! C5641
(For R and ) o z‘frr
Di screte High side Current threshold QO SMC AVSS o7 50 w1 4z 43
NO STUFF
62 &1 Vref = 0.406mv Vth = 0.442 = 1A fromBattery
i3 a8 C5611
3? 32 PP3V3 SO ) 0]. IZTL:F Vtl = 0.290nv = 0.687A from battery
#e . .
§§ é; BYPASS=US601: 3MM ] BMON : Discrete BMON Current Sense / Filter Hysteresis TBD based on RC val ue changes
3 8 L ESPUJE3 2% oresis
0% oeo1 C5601
2 . 22UF
G RS619 TETTE L - e
1 s B 255K BYPASS=US601: 3MM 11
N - + C5603 20%
R5614 1/ tew 0. 1UF S SMC BMON COVP_ALERT L o
B 294K Rl%GZ:LKG Us611 VE-LF 0%, 0201
o A s 5 MOPG541T 02 2 Cerm X5R
Viow AAA + e SEY R5609 U5602
, 402 1 _COvP_ouT 200K DVN32D2LFB4
yisw ) = BVON_COVP_FB oo 3
HS COVP VREF i . SMC HS COVP ALERT L s R5604 1/ ow SYMLVER,
- 7 oD 100K R5606 Us601 WLF
5612 Dls 1% 10. 2K 402
* 1/ 16W 1 3 + 5 MCP6541T N
R5615 DVN32D2LFB4 VELF v SC70-5
1112. 9K ‘%‘\}‘A‘Ag‘\’fég'g 2 ://Fls\é\/ 1 BMON _COMP_OUT
156w w0z =
V- UF AR =
402
2 1|G SI3 ’
= Gai n: 50x
NOSTUFF Scale: 2A/ V =
' Max VQut: 3.3V at 6.6A BVON | QUT R
R5617 1 < NOSTUFF
+ C5600
3 0. 1UF
3%
2
HS 1QUT D 'R5600 pres
NOSTUFF 0
D5617 isow .
0201 s , 0201
RB521ES- 30 BYPASS=U5600: 3MV
K C5606 *
0. 1UF
19%
6.3V
CERM X5R 2
0201
I I SNS _HS COVPUTI NG | QUT = - - .
- D> CHGR_CSO R P/ N are swapped on purpose o &SYNC INIAISLTSR_Ml Lo SIS DATE’Oﬂ 280200
to neasure power into the system
P Y § Debug Sensors 1
KPLUS A VEral £ Pr_bad T u5600 PLACE_NEAR=U5000. A3: 5MM D27y a N e e s
S WAl VE=NGi f Pr_badTer m 'NA213 CH VE
7o CHRCSORP  sIiN  so0  oUT|e  BVMONIQUT R5608 Appl e Inc. LN
ORI TI CAL in 2 Bl DI SCRETE_| SENSE a7 3 ®
CHGR CSO R N 4l e REF| 1 1 1% . .
73 50 [Ty R5601 PLACE_NEAR=US000. A3: 5MV -
; : CKPLUS VWAl VE=NGI { Pr_badTerm < ) 20K 20w 1 C5602 NOTI CE OF PROPRI ETARY PROPERTY:
Repl aci ng caps with 100K PD on | SENSE SMC i nputs GND 20w - PREPRIETANG PROPERIY O APRLE | NG, 5 T
o M THE POSESSOR AGREES TO THE FOLLOW NG
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON o2 I' TO MANTAIN THI S DOCUVENT | N CONFI DENCE 56 OF 121
- 11 NOT TO REPRODUCE OR OOPY | T
11750008 1 RES, MF, 1/ 20W 100K GHM 5, 0201, SMD C5675 PANEL_I SNS: NO €1 GND_SMC_AVSS Er 111 NOT TO REVEAL OR PLBLISH I T I N WHOLE OR PART
= %g IV ALL RI GHTS RESERVED
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CPU Proximty, Inlet ,DDR and BMON THR Sensor

VoLTAGE3, 3V
WA NG W ETr-0. 25 1
R5800 M N_LI NE_W DTH=0. 25 mm

47
74 65 64 62 61 PP3V3 SO 1 2 PP3V3_SO_CPUTHVENS R
BREBEEHELL Y% © o800
550
20w otor
» 10%
201 6.3V
2 cer xR
o201 NOSTUFF
. 74 | NLET THVENS D1 P 'R5802 'R5806
= | crITICA 100K 100K
3 = 5%
T A PLACE_NEAR=CB830: 3MM NO XNET_ CONNECTI ON-TRUE 5801 ! VDD 1/ 20w 1/ 20w
, Placenent note: , 830 . E75P8F30 PLACE NEARLBBO00. 2 Srm a00me —— US800 i L
N Place Q5810 next to DDR/5V/3.3V supply on TOP side o BC846BLP ) PLACE NEAR-5800. 3: 51 w2 EMC1704- 2
- - - - DFNLOOGHA- 3 2 2 e cerm ) N .
o DP1 THERM: CPUBNONSNS ALERT L 2
74 I NLET THVENS DL N oD
I — L2|pbnm ALERT* (520 CPUTHVBNS ALERT L oD
74 CPUTHVENS D2 P 4 11
DP2/ DN3 SNDAT, SMBUS SMC 1 SO SDA 14 32 37 40 43 64 69 73
. T e— ) | ereommame  § e - ta:n3
F = = = = = = = = = & e e e .- .- 1 C5811 C5860 Q6860 5802 S | DN2/ DP3 SMCLK| 12 SMBUS SMC 1 SO_SCL CBD) 14 32 37 40 43 64 69 73
Pl acenent not e: ' Q6810 1 —— 47pPF 4TRE —— 1 DFNL00GHA- 3 22000F ——
: — % —_ .
! N B ' BC846BLP 2 2V e o PO 06 oy 2 BC846BLP on e o 16 | SENSE+ ADDR_SEL| © CPUTHIVENS ADDR SEL
Place GSB30 betveen near rear vent on bottom si de - o . g
o DFNLOOGHA-S 0201 0201 0201 P SRS B 15 | SENSE- B 'R5805
PLACE_NEAR=GB860: 3MM 3 GPIO—x NC 0
. ZER o511} ISNS HS GAIN P 13 | DUR_SEL 5 ow
2% | TH_SEL M
Detect DDR/SV/3.3V Proximity Tenperature a3 | SNS HS GAIN N R , 0201
.
< '
CPUTHVENS DUR SEL Pl acenment note:
NOSTUFF GND  THRM_PAD f ,
%803] Pl ace U5800 under CPU
CPUTHVBNS TH SEL @ ot . -
1o ggl)lt’ Wite Address: 0x98
'3 10K Read Address: 0x99
01, s
20w
W
01,
TBT, ML.B Bottom Proxi mty Sensors
R5840
0
g TETTe 2 £ P IAANA—TELMEROL TGS B s 7 TBT, M.BBOT and TBD Tenp Sensor
550
3 PLACE_NEAR=Q5820: 3MM vzow
5820 N + C5820 o201 R5810
4rpr 74 65 64 62 61 LANA 2 PP3V3 SO _TBTM.B I SNS R
BCB46BLP 5% 26 30 20 10 17 15 33 37 33 §._PP3V3 SO AN
DFNLOO6HA- 3 25v 59 56 45 44 43 42 41 40 36 38 T NLI NEW OTPR0. 5 mm
) 2 \PO- G CERM R5841 = M NNEGKW DT, 20 + 5810
02 o VOLTAGESS. 3V
1 2 TBT MBBOT THVBNS N " 1 1
74 TBITHVENS D2 R N AN/ a4 74 - B 0. 1F R5811
. W
20w 2 Cemnxer 22K
5810 120w
o201
7 @D TEDTHVGNS_D2_P EMC1414- 1- Al ZL = 201,
- - = = = - MSOP jr—
TBT_M.BBOT_THVENS N a4 74 r; S-S - - T T T T 0T ' NOXNET_CONNECT! ON=TRUE DP1 THERM: / Al 7 TBT INLET THM L
. Pl acenment note: , 5813 ¢ -
3 PLACE_NEAR=Q5840: 3VMM Place @820 close to TBT on TOP side 2200pF —— 3 o RTCAL A ERT* | 8 TETM BSNS ALERT L oD =
L - - - = = = = = = = === - - - - - - 100 —T—
+ C5840 1ov
6840 ! sy 2 4 | P2/ DNB SVDATAL_® SVBUS SMVC 3 soa B %0 7 w0 04 7
BC846BLP
DFENL006HA- 3 74 44 BT R 5 | ph2/ DP3 SMOLK |10 SMBUS SMC 3 SOl LB % 37 40 04 73
G\D
TBT M.BBOT THVENS P 44 74 Fo= = = = = = = - - - - - e - - - - - -I
6
. Pl acenent note:
'
Pl ace 6840 on M.B bottom side opposite U5810
L o o e e a2 e e a2 @ @ @ =@ @ = = = = =
74 44, TBT M.BBOT THVENS P
TBDTHVENS D2 P 44 74 @ =
NO_XNET_CONNECTI GN-TRUE
3 PLACE_NEAR=Q5850: 3MV [ R R R R S S C5812 1
1 C5850 Pl acenent note: 2200PF
6850 1 [ [ PLACENEARER010. 4: 5m 1% ISYNC VASTER=J41_M.B SYNC_DATE=02/ 06/ 2013
BC846BLP 5%, Lom e e e e e e e e e e e e e e e e e - Ace 810, 5:5 x7R cERM 2 TTTLE
prisoser2 ? oo o e S Ther mal Sensors
2 0201 i .
TBOTHVENS 02 N s 74 74 41 CEY TBT_M.BBOT THVBNS N o Wite Address: 0x39 P ———
Read Address: 0x38 d} CH NUM>
Appl e I nc. =
®
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FAN CONNECTOR

R6010 PP3V3 SO EMS5iT%aseyy 4 26 a0 a0 a8
0 3974074142743 44756 89 61 62
N 2
500 NOSTUFF
s J 6010
b L 0. 1UF

0201

PP3V3 SO _FAN

2% BYPASS=U6010: 3nm

6.3V
2 CERM X5R
0201

37 @_SNC FAN O TACH

R6061 .
100K
5%

1/ 20w
201

M N-REGKCW DTHEO. 3 M 1 PPSV_SO 16 17 a2 51 52 56 50 59 61 62
VOLTAGE=3. 3V NC B4
3 5
NC
51850793
CRI TI CAL
1 60
R6060 FF14A- 4G RL1DL- B- 3H
47K E-RT- M
1120w NCx——(
R6065 o
7K i) sv e
. > o FAN RT TACH 2l 5| TAcH
5% 3
1/20W 2 O | MOTOR CONTROL
201 O | ano

37 [T SMC FAN 0 CTL

f;

SYNC DATE:O%/ 06/ 2019 / \

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: 50VMHz for CPU, 20MHz for SMC. SPI +SV\D SAM COnneCt or
64 62 59 58 57 18 14 11 8 _PP3V3 SUS
SAMCONN
CRI TI CAL
BYPASS=U6101; : 3mm
1 06101 BYPASS=UB100: : 3 < CRITI CAL raor B300 1
ke Ve WSt
16V 14 13
: Som M U6100 > M \\
d WB5Q64FVZPI G 59 50 49 40 38 37 35 35 39 37 —PPBVA ] )
VCC 64MBI T . - 00 -
U6101 60 46 _SPI_M.B CLK 6 oLk WBON Dy (1 CO)[-5 SPI MB 1c0 MOSI 46 69 64 46 _SPI_ALT 1 Q0 MOSI P 00 - SPI_ALT CLK 46 64
74LVC1&X9 64 46 _SPI_ALT 101 M SO Py 8 5 e SPI_ALT CS L 46 64
2 sorass SPI_M.BROM CS L T_TABLE iy 00 g
[ g PLAGE NEA-UB100. 17 12V . T s SPLAT IR VP L ey 5ok @=SPLROV USE MB QD s e s
69 46 CAL —1gcst o1 8y 2o mB o mso w6 69 6s a6 _SPI_ALT IC8 HOD L g o 2l 5 oo S SMC TVB (SWI O B 57 98 o0
o4 45 15 _SPI £ MB slc o— o4 SR MBLCR VP L WP (1 2) 1 SMC RESET L ot 12 1 e SMCTCK  (SWOLK) R—,
6D 69 46 _SPI_MB I CG8 HAD L TQHOLD* (1 OB) 1 64 50 38 37 (COT}—== - O O - oD © 6
Cj\‘D GND THRM_PAD 18~ 1
< o N4
NOTE: If HOLD* is asserted
ROMwill ignore SPI cycles
in normal and Dual -1 0O nodes.
Quad SPI and QPI instructions require the non-volatile Quad Enable bit (QE)
in Status Register-2 to be set. Wen QE=1, the /WP pin becones |2 and /HOLD pin becones |C3.
SPI Bus Series Term nation
SPI_ALT 108 HOD L 46 61
PLACE_NEAR=16100. 10 5mm Pl AT 102 WP L
a6 64
PLACE_NEAR=J6100. 8: 5Snm §P| ALT 1OL M $ 46 64
PLACE_NEAR=16100. 2: 5rm
X SPI_ALT 1 Q0 MOSI
PLAGE NEARET6100. 1575 S AT OK ©e  SAM Card ROM Sl ave
46 61
e A AL oK
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% o6 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 e SPI_CSO L 1 2 SPI_MB CS L
& 14 [T SR T o[ o 59 oy PLACE_NEAR-RG1Z5. 21 5rm o -
1/2(;W 1/ 20W
R6111 ol R6121 ol
o 14 > SPL_CLK R AR 2 s SPI_CLK a3, SPI_MB CLK oD 5
PLACE_NEAR-U0500. AAG: Srm S oV PLACE_NeAR-R6126. 2 51
1/ 20W 1/ 20w
CPU Mast er o R6112 R6122 o M_.B ROM S| ave
o0 1g@y—SPL_MOSI_R LARA 2 eo SPI_MOSI AR 2 SPI_MB 10D MOSI 46 69
PLACE_NEAR-U0500. AAZ: Srm o YV PLACE_NeAR-RE127. 2 51 <D
1/ 20w 1/ 20w
R6113 A R6123 20
o 1@y SPL_MSO AR 2 © SPI_MSOR 1 24R SPI_MB 1Ol MSO .
PLACE_NEAR-U0500. AAZ: Srm Y YV RIAGE NEAR-06100. 2 S =D
1/ 20W 1/’5FOW
201 R6118 201 R6130
15 43
SPI_1O<2> 1 2 6o SPI 12 R 1 2 SPI_MB I1CR W L
© 1D PLACE NERR-U0500. Ver B A o/ PLACE A3, 2 5 @
1/ 20w 1/ 20w
R6119 A Re131 20
15 4
SPI_10O<3> 1 2 SPIl_1B R 1 SPI_MB 108 HOD L
69 1T o R % 69 M e 7o CBD 46 6
1/ 20W 1/ 20w
MF
201 201
R6114
24.9
SPI_SMC M SO 1 2
» M e
1/2(;W
26 RGlilélS
SPI_SMC_MOSI 1 2
i > = M e s
1/ 20w
SMC12 Mast er 5 R611516
SPI_SMC CLK 1 2
== NN e s i
1/ 20w
frd R6117
15
o0 37 (rR)—SPL SMCCS L S 2 SYNC_MASTER=YHARTANTO J44
NV PLAGE NEARSUI00. T T T
1/ 20w
e SPI Debug Connect or

BOM_COST_GROUP=CPU SUPPORT

SYNC _DATE=01/09/2013
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35

65

SPEAKER AMPLI FI ERS

APN: 35352888

SPEAKER LOWPASS

R6414

80 HZ < FC < 132 HZ

6DB

PP5V_S3 U6210

Speaker Connect or

10w 51850519
VL NOSTUFF CRI TI CAL
03
R6413" . J6404
OM T_TABLE 100K - 78171- 0002
R TICAL 120w MRT SM
C6410 iy —O
0. 1UF 2
e 74 MAX98300 R P. o 74 64 SPKRAMP ROUT P o
M T_TABLE I 74 WeB300 R N a PRRAY_ROUT N 15
CRI T CAL 10%
6411 x5m CeRv
0. 10F 0201 SR AVPGRI N p 4
NIE O
1 =
o 'R6412
e 100K
s
20w
"
201
'R6411 2
100K
s
20w
"
, o1
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
13250460 2 CAP, CER, X5R, 0. 1UF, 10% 16V, 0201, MJRATA 6410, C6411 CRI TI CAL

%ﬂc MASTER=J41 M.B
T

SYNC _DATE=04/26/ 2013

Audi o: Speaker Amp
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®
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SPECI FI C

Battery Connect or

PPVBAT_G3H_CONN

13"

50 64

CRI Tl CAL
J6950 10% 10%
WIB- PWR- VB2 R 2 %
M RT- SM 02 402
i
ok
of =
o - SMBUS SMC 5 G3 SCL
o DA
o 6 - sa SYS DETECT L
ol
ot R6950"
B
0 oK
11200
201
518S0540 2

LI 37 40 50 64 73

37 40 50 64 73

CRI TI CAL

NO STUFF
D6950
RCLAMP2402B
sc 75

SYNC_DATE=MASTE
—

Isvm VASTER=MASTER

Battery Connector

d} Appl e I nc.
®
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M.B to LI O Power Cabl e Connect or
CRI Tl CAL
J7000
WIB- PWR- B2
M AT es 62 50 PPDCI N_G3H
ol
ol
ol PP5V_S4RS3 888 47
ok E Y
C 5
o
o NO STUFF ORI 71 GAL
1 C7006 CRI TI CAL C7008 NO STUFF
51850508 I C7007 | == ¥ C7005 *
— 10% 1UF 35V 0. 1UF
2 16V 10% X5R 10%
X5k CERM 35V o0 oV
603 603-1
| nput
'R7012
68K for
1%
1720w
CRI Tl CAL r;g]
Q7010 ?
SI 5419DU L
PONERPAK -
'R7010
100K
5%
20w
W
, 201
DON IS catE 20
o4 62 50 42 _PPDCIN G3H | SOL ORITICAL
x Dr012
6.8V Zener 7 SDZT15R6. 8
0201
R7006
o4 62 55 50 42 41 27 _PPBUS G3H 1 /\‘}'\}\/2 PPBUS G3H R

i npedance of 68K neets

sparkitecture requirenents

M N_LINE_W DTH=0. 4 nm|

CRI Tl CAL
D7005

BAT30CWFI LM
SOT- 323

detection of B121 (16.5V)

PPVI N G3H P3V42G3H
M N_LINE_W DTH=0. 4 nm

M N_NECK_W DTH=0. 2 mm
VOLTAGE=18. 5V

3. 425V "G3Hot "

Suppl y

Supply needs to guarantee 3.31V delivered to SMC VRef generator

5% M N_NECK_W DTH=0. 2 nm|
1/8W  VOLTAGE=8. 6V
i \
R7005 80s
1!
AR 2 PPIBVE DOIN SO R 2
WL RE W BTFED & T
55 M NRESCW BTHES. 3 Ma
Jaw  VoLTheats v
s
805
CRI Tl CAL CRI TI CAL
|
1 1 1
C7091 C7090 L &dy2-
1UF —— — 1UF ——5. 6UF
10% =T — 10% T 20%
i 2 2 2% 2 28
2y Tanr
402 402 CASE- B2- SM

P3V42G3H BOOST
DI DT=Ti

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

C7094 *
0. 22UF

2

CRI TI CAL
L7095

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

YL

PP3V42 G3H

© ™
VIN BOCST
Uz090
LT3470AED
DFN
P3V42G3H_SHDN L SHDN*
157080 7 CRITICALBIAS
506 NCx——NC
1/ 20w FBj
n o
NO STUFF NO STURF
'‘R7081 C7080 *
49. 9K 1000PF ——
So6 ——
/5ow 2V,
MF CERM
5 Sa02

P3V42G3H FB

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

2520
<Ra>|
R7095*
348K
1%
Y z?{ CRI Tl CAl
2 C7099 *
10UF
bt
<Rb> X5R CERM 2
R70961 Ba0z 1
200K
1%
11200
It

201,

Vout =1

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

Vout =
300mA
(Switc

gupangeoes
3. 425V

Max Qut put

her limt)

SYNC_MASTER=J43_M.B
o

DC-In & G3H Supply

SYNC_DATE=09/ 13/ 201
———
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8 7 6 5 4

Reverse-Current Protection

3 2 1

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

R7190
e For Erp Lot6 spec

: 2
so __peom mnoe LAAN L ogpiag o — AN arm oanso
Inrush Limter Moyt wir o e
N vier NO STURR PP5V5_VDDP
TURF, . .
90 ! cr194 Rr1o1
‘R7185 NONONONC e VIN BOOST 0.0 —— caTica . /\/{/\/2 oo s veoe 50
FROM ADAPTER 470K o« el <|w 2 U7:36"" - [hgh-lad e o
weow Lrasron 104 20900 394 . 4600M
64 62 49 _PPDOIN G3H s - L o PPDCI N G3H | NRUSH o o
, 201 CRI Tl CAL M NLLINE_W DTHEO, 6 mm

SHDN* 4 PSV1_SW. 1 2 ® .
M N_NECK_W DTH=O, 4 o - ML NE_W DTH=O, 5 nm NO STUFF NO STUFF
C7185 * Q7180| |» [ X vaTaein, sv Cr18a t Bl AS| : 2520 T o T o
anen
et | RF9395 TRPBF R7180 )
25v DI RECTFET- MC

100K 4. 70 >
o 5% - FBL: NO STUFF
20w 2
a0z o o fing T 1 cr195 Vout = 5.50V
> on ) o603 GND 5)@" Jl 200Ma MAX QUTPUT
| ° ° cen sare oy 1 S (Suteher fimt)
186" e Emes 2 ‘ P
o R7181 psvi_re :
1w 62K 4 <
20w o = NO STUFF
CRITI CAL 201 o R7196
64 62 49 42 _PPDOIN GBH I SQL : Lo 200¢
D7105 e o 75 (CHGR_AGATE) e %
BAT30CWFI LM M N_NEGK_W DTHEO, 2 mm "
S PPSVS_DCI I NO. (CHGR_SGATE) Vout = 1.25V * (1 + Ra / Rb) w
: {>|_\ R7105 hplae
2
3 50 PPCHGR DCIN D R 1,\/\0/\/2 (CHER DA N) R7121 =
Ty T LW oo, 6 10
ihyiogaiiogdul 5% ihyiogaiiogdul : 2
2 {>|_| [r—— :,/Flg\év o WAL W TR0, 2 m 5 CRI T CAL
603 eecn 2 m 20w 73 GHGR CSI_ R P 4 R7120
ACIN pin threshold is 3.2V, +/ - 50m/ * Cr7120 e ML e WO, 2 0. 020
—L 5 oarr 201 A WOTD. 2 0. 5%
DI VI DER SETS AGIN THRESHOLD AT 13. 55V e 13 MR CSI RN WL
30mA max | oad ? R e R711°22 71, 0612
PPSVL_OHGR VDD R7101 - - PPDCI N GaH CHER .
rpp—— 4.7 s R YTepere——
e WO, 1 AAAA 0_PPSVL CHGR VDOP 20w ooyl CRITICAL oRITICAL BYPASS=G7130: 1. Srm
VT v et w2 w veLThaanss b
s AN e 2 c7130 * c7131 |, * C7135 * C7136 * C7137
o voLracess v 33UF- 0. 06CHM— 33UF-0.060HM— — —— 1O 1UF 0. 001UF
59 49 46 40 38 37 36 35 30 17 _PP3VA2 G3H 02 c7101 ¢ * cr121 20w T 20w 1o il o
o o4 B2 o1 e Lo Y 2 B 2 e . e
1 0% 10 031 w031 0wz
R7110 Tov 2w e o e o
130K NO STUFF N - o
% R7102"
e 100K 2 B
, 201 B =
v VDD VDDP
R7100 e 12 [\VHST  cRiTicAL DCI NL2 0 OHGR DAIN
0 Max Current = 8A
64 a6 38 37 [TIT)—SMC RESET L AAAA CHGR RST L 134SMB_RST_N TEl 26 seatE ]4{
5 SMBUS SMC 5 GB saL 11_|scL
Laet® 49 % D 2 U7100 AGATE| 1 CHGR AGATE 2 3 9|
' 48 40 37CPr SVBUS SVC5 G SDA 10 |SDA TGN TO SYSTEM
ozo1 73 64 > CS| P28 73 CHGR CSI_P. CRI TI CAL f = 400 kHz
59 [TIy—CHeR VERD 4 VFRQ 0 130
Float CELL for 1S Ll 6 |cELL N csl 27 73 CHGR CSI_N Q7 ORITI CAL CRITI CAL
9 BOOT| 25 CHGR BOOT. [ NTMFD4902NF L7130
cHeR AN 3 AN 0 , 1 = x| o 4. TUH 17A F7140
- UGATE]_24 CHGR_UGATE BAMP- 24V
X CHGR | COVP. 5 I cowe PHASE] 23 CHGR PHASE N — 10 '_m 2 : z PPBUS G3H 27 41 42 49 56 62 64
R7113 o | Meresw o 2 v 7 v — B NCLOATART St
ryTpeper——— eper—— LGATE[ 21 CHGR LGATE [ e o o 1206
1052 S o CHGR VNEG 8 IVNEG o u voTaGe=t. 6V
o ‘R7115 - sop  Muecfmom s |csop Tl 16 soare e Jo—
201 8
2 255K §2_CHGR CSO N 17_|CSON 20wy Al 9 CHGR AVDN oo —1
19
15 cHeR BVON CrHeR
. izow ‘ g e 2 oD « — Ervear G cm e :
R7111 2201 C7150 gé‘ ® A = SN _BC ACK D 27 2 o1 6o 6 e o 25 BYPASS=L7130: Q7130: 1. S
46. 4K 0. 470F — L anse L em
10% 1 1 1 1
o CHOR VOOMP R Y L § c7140 *|, c7141 c7143 C7145
W e 62UF- 0. 023CHM 1000PF
0wz ol Py 10%
, 201 & o , v
TANT- POLY TANT- POLY T Y XTR- 1
CasE- 825 Case 825 Case 825 0201
R7142* J_
e + cr102 =
_ Z}i{ CRI Tl CAL
? en XW 100 R7150 Q7155
- s ﬁ 2 LGN oo SI71370P
e =0 TQ FROM BATTERY
AN PPVBAT G3H CHGR R 0 PPVBAT G3H COMN 48 64
4 opsiogitiop ) 1 a [ oo
(CHGR CSQ P) R7151 2.2 1 2 73 43 CHGR CSOR P ]J__f_J_
10% (CHER CSQ N) e R7152 0 i > 73 43 CHGR CSOR N
R PRI ——— NN A .
(PPVBAT_GaH_CHGR R) (PPVBAT_GaH_CHGR R)
(CHGR_BGATE) _—
' Cr142 cr7111 * * C7100 C7105 *
001 —— - 0. 220F —— * R7151 HAS 2. 2CHM TO COMPENSATE UNBALANCED VOLTAGE
wT e =TT DUE TO DI FFERENT CURRENT ON _P AND _N. (FROM | NTERSI L)
or e T or c7117 * * c7114 * c7113 t cr112
D _CHGR AGND 1 —— —— —— o 0.01UF
SYNC_MASTER=J43_M.B SYNC_DATE=09/ 14/ 201
PBus Supply & Battery Charger
027y AN RN ez
@ Appl e Inc. —
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R7201 R7202
10
62 61 59 58 56 52 45 32 17 16 _PP5V_S0O 1 41 52 53 55 62 64
i ST BT BTFED 5 N T RE BT e o
MR NEGCW BT 2 M N NECCW BTIEO. 2 M
ALTAGE=S vorTaeE=Iz 9 C7202 VELF
0. 22UF 402
PLACE_NEAR=U7200. 16: 2nm ?ZFZO:L 3230 PLACE_NEAR=U7200. 17: 2nm
2
R7235 . Y Py
CPWR TG R Lo 3K, pry 1
1% -
5w -
201
: ( G\D)
ol o~
R7236" A A
95. 3K R7237 VOO Vi N FOCM = 1: Forced CCM
20w 100KOHM ‘R7223 |'R7222 |'R7221 |'R7220 U7200 FOOM = 0: DOM
201, oo 16. 9K 9, 31K 21K 6, 04K | SL95826HRZ- _R6200 FCOM = FLOATING PS4
2 1/ 20w 1/ 20w 1/ 20w 1/ 20w CPUVR NTC 5 | NTC LLp
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5

PPBUS SO LCDBKLT FET

NOSFET FDCB38APZ
CHANNEL PTYRE
CRI Tl CAL RDS(ON) 43 nChm @. 5V
Q7706 “C7797 AND C7799 SHOULD BE PLACED I N T- BONE FOR ACOUSTI CS
LOADI NG 0.65 A (EDP)
FDCG3BAPZfSBNSOOl * PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS PCSSI BLE.
ssore. HE PPVI N SOSW LCDBKLT FET “LCD_BKLT_PWH SHOULD BE AWAY FROM BOCST CI RCUIT
a
F7700 © THERE |'S A SENSE RESI STOR BETVEEN
3ANP- 32V- 467 " e PLACE_NEAR-L7701. 2: 3rm
PPBUS_SW LCDBKLT
64 52 50 40 42 41 27 _PPBUS GBH 1 2 PPVI N_SOSW LCDBKLTFET ki S oS- SWHoREI T CRITI CAL CRITI CAL
M NRES W BTHED. 25 _|_ }_ AND PPBUS_SWBKL L7701 D7701 PPHV_SOSW LCDBKLT —_—
603- HF VOLTAGE=12. 6V hal ON THE SENSCR PAGE 15UH 2. 8A 193
- 1 |
PLACE_SI DE=BOTTOM 'R7788 Cr782 s6 a1 _PPVI N SOSW LCDBKLT LYY YLz L CDBKLT BOOST A N«
301K 0. 1UF —— M N LI NE_W DTH= LT
1% 10% © CRITI CAL PI NBOS3T- SM M N_NECK_W DTH-0. 150 v CRI TI CAL CRI TI CAL
1/ 20w X7R ChR 2 VOLTAGE=50V RB160M 60G
P Cr712 1 1 C7713 SWTG EoE=TRUE 1 C7796 1 C7797 1 C7799
2201 10UF 0. 1UF —L— 220PF —— 10UF —— 10UF
10% 10% T 0% T 10
LCDBKLT EN DIV L v, 2 Y 2 S9% cerm 2 S8R 2 3R
805 402 0402 1210-1 1210-1
) PLACE_NEAR-L7701. 1: 3rm PLACE_NEAR=L7701. 1: 3mm
R7789 PLACE_NEAR=U7701. AS: 3nm PLACE_NEAR=D7701. 2: 5Snm
147K L PUACE_NEAR-D7701. 2: 3im
1% = =
1/ 20w
L% 61 59 55 56 52 51 45 32 37 15 _PPSV_SO
a8
LCDBKLT EN L XW'720
sm
PPVOUT_SW LCDBKLT FB L 2
707 pls VOLTAGE=50V 5%
DWNSLO6VK- 7 '_ BYPASS=U7701. D1: 5nm BYPASS=U7701. D1: 3nm M N_LI NE_ W DTH=0. 1 MM PLACE_NEAR=C7797. 1: 5mm
sorses | g C7710 * 1 C7714 M NAEGCWDTHEO. 3 1M
VER 3 1UF —— 0. 01UF
[ 10% —— 169
5V 0V
N R 2 2 X5R- CERM
> 603-1 0201 )
5|67 S[a 2030 26 19 17 15 13 83 9 §_PP3V3 SO ! 10.2 ohmresistors for current
op BKLT EN L COBKLT DI SABLE BWVEVEBHEBY % ]
) measurenent on LED strings.
o BYPASS=U7701. C4: 4mm
707 Cr711 * PART NUVBER Y DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
ometosvi7 | 1240 0. 1UF
sorses | Tl T 10350198 3 RES, THN FLIM 1/ 16W10,2 GHM . 1, 0402, SH R1717, R7718, R7719 BKLT: ENG
VER 3 = ceRv xR 2 3 8 sl
10350198 3 FES, THIN FLIM 4/ 16W 10, 2 GM 0. 1, 0402, S R7720, R7721, R1722 BKLT: ENG
» (G\D BKL SGND) VDD O VLDO VI N
2[G7 s
1 u7701
10 [TRy—BKLT PLT RST L 25- BUVP-M CRO BKLT: PROD
= BKL VSYNC R o2 B1
RZZ;H SYNC VSYNC SW 0 = R7717 [9) LAANAZ LED RETURN 1 @ oo 6
W 1 % / 11 -
BKL FLTR @ | FILTER SWo M N-RECKW BTH=0" 30" TN LIRE W DTHRO S e
% 8 PLACE_NEAR=U7701. E5: 10nm M N_NECK_W DTH=0. 20 nm
R7353 1/ 20w BKL | SET B lISET 19 FB| A5 BKLT: PROD
SMBUS PCH CLK 1 201 a R7718 [ 2 LED RETURN 2
69 40 19 16 14 (TR0 BKL FSET 8 |pseTr - LT e WOTHE0. & NN 750 e 1F 72 0D < o
N HESEREE 2T RS TR
R7757 M BKL SCL s | sa ! m ™
SMBUS PCH DATA N o201 BKL_SDA - K OQUT1|[E5 BKL | SENL BKLT: PRCD
69 40 19 16 14 SbA ouT2| 5 BKL | SEN2 R7719 o] IAAAZ LED RETURN 3 oo o e
: 5% 7 -
Addr: 0x58(W)/0x59(Rd) 1260w BKL PWM ~ | Pyt Qurs| S BKL | SEN3 [ NN PrvEe: 2o mm WN_LIE W DTIO S mm -
D;’gl R B . BKL EN | en 4| B3 BKL | SEMA PLACE_NEAR=U7701. C5: 10mm LT P M N_NECK_W DTH=0. 20 mm
s6 a1 _PPVI N _SOSW LCDBKLT R7731 ouUTs| E2_BKL | SENS | : PROD
BKL FAULT S | FAULT R7720 0 1 2 LED RETURN 4
200K ‘R7715 TP7701 OB* u ouTe| EL_BKL | SENG W WoTT S - A s e oD 0 o
1% -P6 CRI TI CAL M N_NECK W DTH=0. 20 ML WoTHo 5 mm
1/’5FOW 100K PLACE_SI DE=BOTTOM 22 PLACE_NEAR=U7701. E3. Tomm M N_NECK_W DTH=0. 20 nm
1o
R7704 20 2o o290 BKLT: PRCD
[ajya) R7721 o) LED RETURN 5
3 1 2
15 [Ty EDP BKLT PV N 220t g g 66 M N LT NE W DTF=0. 5 NN e et 5 oD o
Fpwn¥9. 62kHz M N_NECK_W DTH=0. 20 nm M N_LINE WDTH=0.5 nm
1/5ggw | LED=17. 1mA for other o < 2| o PLACE_NEAR=U7701. E2: 10mm M N_NECK_W DTH=0. 20 mm
e == _ . see spec for others 8] BKLT: PROD
1 1 1 R7722 (o] LED RETURN 6
R7755 R7714 R7716 FTNE WETE-0. & AANA T Tlew e T oD = o
10K 21. 5K 90. 9K M N_NECK-W DTH=0. 0 M N_LI'NE_W DTH=0.5_mm
596 106 19 PLACE_NEAR=U7701. EL: 10mm M N_NECK_W DTH=0. 20' m
1/ 20w 1/ 20w 1/ 20w
L% 5, ), XW7710
sm
G\D_BKL_SG\D L 2
OB B SO0 0
NN OTH0. 2
| _LED=369/ Ri set VoL Thaesoy 002 MM
(EEPROM shoul d set EN_I _RES=1) PLACEMENT_NOTE=Keep away from noise nodes(E4, Al, A2, Bl, B2 pins)
Keyboard Backlight Driver & Detection
oRITI AL
L7750
o150 0 56 52 51 45 32 37 19 PPSV SO 10UH 0. S8A- 0, 35CHM Keyboar d Backl i ght Connector
i > __KBDLED SW
BYPASS=U7750. 1: 2: 2 WM 1008AS. SM M N_LINE_W DTH=0. 3_MM CRI Tl CAL
M N_NECK_W DTH-0. 225 Mv
C7750 : SW TOH NOCE-TRUE J7715
N DI DT=T FF14A- 4C- R11DL- B- 3H
v N FRT S\
1oV 5
on NCx—()
023 U7750
= SPN035007G e
M
>
ez SMC _SYS KBDLED 3 |EN 7 I—-O
CRI TI CAL 3 _O
o 61 KBDLED FB 5 |rg ouT| 1 61 KBDLED ANCDE J o
M NI NE_W GTF=0. 25 W\ M N_LI NE_W DTF=0. 25 W\
M N_NECK_W DTH=0. 2 WM s M N_NECK_W DTH=0. 2 WM
VOLTAGE=40V NCx—-{NC VAL TAGESTOV .
‘R7700 QD THRM 1 C7755 1 C7756 NCx—(
4.7 A PAD ——0,22F —— 0, 220F
I I 18507
e NE o 2 5 2 5 51850793 ISYNC VASTER=J43_M.B SYNC DATE=09/13/ 2013
";‘5'2 0603- 1 0603- 1
) . .
LCD/ KBD Backl i ght Dri ver
T
d} Appl e Inc. .
S <E4LABEL>
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1.8V S3 REGULATOR

64 62 59 58 46 18 14 11 8

BYPASS=U7870. 4: 1nm

BYPASS=U7870. 6: 1mm

52523213 6 PP3v3 S5 o
29 28 18 17
7aei el e
c7824 o
1000PF C7820 1
; 15251870
X7TR- 1 N
0201 u7820 L7820
| SLB00SE 2. 2L+ 20% 2, 0-0, 108GHM
o 2205
59 [TR)—PLYBS3 EN 2EN criTical X8 P1VBS3 SW : Y L: PP1V8 S3 REG R
S TOANCOE- TRE — M N_LTNE_W DTH=0. 6MV1
4 s o Dr-TRE M N_NECK_W DTH=0. 2\l
5o (OOT}—PLVESS POOD POR VF P1V8S3 FB VOLTAGE=T. 2V
4 5 1 C7823
SKI P RS i ipyitive
—_ %
GND THRM_PAD : 25v
= R7820 2 e
’ ° 113K 0201
<Ra:
R7821
90. 9K
1%
120w
e
01,
<Rb:
Vout = 0.8V * (1 + Ra / Rb)
CRITI CAL
u7870
Trs72015
son
PP1VS_SO 8 58 59 62 64
3420 28 18 17 16 15 13 11 o PP3V3 S5 4|BI AS
T
Vout = 1.5V
62 57 23 22 21 20 [TI)-PPLVE S3 SN auT| L
oM SLP S3 BUE L 2 |g 5 Max Current = 0.02A
59 28 (TR N Nd2_s¢ NC
T
c7870 * crg71 * G\D B 1 cr872
WF —— 10 —— 7 —— 2
w2 2 2 Ly

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

—PEPLVOS SUS 16 62
Vout = 1.05V

R T CAL
xop
u7840
PP3V3 SUS son
4|Bl AS
siN ouTl
s [EN NG
xop
c7840 * an BB
1 —— ]

Max Current = 0.35A

SYNC _DATE=10/ 04/ 201,

M sc Power

Suppl i es

(ﬁ} Appl e I nc.
®

T RrTE—
<SCH_NUM-| D
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8 7 6 5 4 3 2 1

1.5V SO Audi o Swi tch Loadi ng specs per J41/ 43 Power Budget Ri vi era_rev0. 99e
NOSTUFF
R8042 R8041 PP1V5_SOSW AUDI O HDA o117 s
0 0 .
PP1V! AUDI O HDA
o PSSO LA «/\N—l— : BSOS AD O i 3.3V SUS Switch
1%Fé'w 1/5§W TAGE=1. 5V o T
NOSTUFF 0201 0201 R8020
0. 002
1
RSO;})?( U800 — PP1V5_SOSW AUDI O s 61 65 ug020 iw
& TPS22924 PPLV5_SOSW AUDI O SR RURTRCR RPNl S TPSzio2a o812 Srorr
u 20w - g— Y2 DWW IR S 58 61 65 A2 AL PP SUS FET_R 1 2 PP3V3_SUS 8 11 14 18 46 57 59 62 64
A ) =
R 2 Mn v EDP: 35mA e |WVIN - vour([e | yerAsR ey T Ve Eoe 112ma D
B2 " CALCU B1 R CAL M N_NEGCW DTH=0. 20M e Ne
T
P3V3SUS EN 2 |on
ss [Ty PLVSSOSW AUDI O EN e |on ug040 » D aD uso20
G\D
Par t TPS22924C C8020 * 3 Par t TPS22924C
C8040 * E ar 1. 0UF —— :
1.00F —— Type Load Switch 62V R Type Load Switch
6.3V R
02058 2 R(on) 19.6 mohm Typ 0201-1 R(on) 18.5 nthm Typ
> @1.8V 21.8 nChm Max d @2.5V 25. 8 nthm Max
£ Current 2A Max = Current 2A Max
_—
: 3.3V SSD Swi tch v
3.3V S4 Switch T .
R8000 -
. 002
US000 ) 0292919 4745 43 4 by 3, PPV S5 = Vo5
74 64 0V
Bipp R ss TPSzio2a o612 5ncrr & e UB005
62 60 59 58 A2 AL PP S4_FET R 1 2 PP3V3_S4 25 26 27 29 33 36 38 39 62 64 SLGBAP1471V  p 2
e |VIN vouT([e ] yaTAES Y DT Ve Epe 110ma 1 C8070 = ToeN [ 5 ] g PPIVOS SO s 511 15 36 17 3 azfr 55
CRITI CAL M N_NECK W DTH=0. 20MV NC  NC - 0. 1UF o= 58759 62 64
VDD Y PCH HSI O PVR EN o lon  crRITIcaL sLs PP1V05 SOSW PCH HSI O
S4 PR EN [« 2 58 15 (TR 8 11 58 62
e D N GN\D ugooo uso70 G501 % s 7 EDP: 1.84A
C8000 * st Par t TPS22924C SLEAPLAS3V = GND usoo05
10UF —— - P3V3SOSW SSD_FET _RAMP 7 |cap D2 g © C
B Type Load Switch CRI TI CAL Part SLGBAP1417V
s b0 15 sls PP3V3 SOSW SSD FET R “
0201-1 R(on) 18.5 nthm Typ CBO71 i 58 VaTAGES 3 o EDP: 5A = Type Load Switch
d @2.5v 25.8 nChm Max 470055“ G\D M N_NECK_W DTH=0. 20MVI Sense R on sensor page
R 9.8 nthm T
—_ Current 2A Max © uso70 HSI O has turn-on requirenent of @(ZC) vgs TBD nChm NZS
<0.1V/uS ranp rate and
= Part SLCbAPL453V <65uS from EN to 95% (1.05V) Qurrent 6A Max
59 58 Type Load Switch
3.3V S3 Switch o T Rom) 7.8 mehm VP
) R8011 @25¢C 8.5 mohm Max
0.002
1o Current 5. 3A Max
uso10 M
0612 SHORT
742 %g gé PP3V3 S5 TPS22924 PP3V3 S3 FET R LAAAZPPVE S8 15 18 19 33 36 40 41 62 64 |
331 =
88555 38 P AL M KL LLRE W BTH=0. 50M1 3J< J<4 EDP: 1.02A NCSTUFF
e [ )MIN - vouT([ e M N_NECK_W DTH=0. 20MM NG NC @B060 CRI TI CAL
CRI Tl CAL LR VB30DPBF
P3V3S3 EN < |on
* M uso10
GD P1v05 S0 a PP1V05_SOSW PCH HSI O s 11 58 62
3 Part TPS22924C 555142 38 17 16,1511 8 6 = = EDP: 1.84A
" 20 NCSTUFF J_iJ_ NOSTUFF
Type Load Switch T 1
: l o1 50 50 56 52 51 45 32 37 15 PPSV SO . 061 R8060
. b
| R(on) 18.5 nChm Typ NOSTUFF NTUD8166C2 N
@2.5V 25.8 nohm Max 1 sar.963
R8063 N- CHANNEL 1S OFET DRV L
= Current 2A Max 1055 £
1200 NOSTRLSF(I;G:L, B
M
e e 330
HSI OFET EN L 2 Sl 120w
. 5 s,
3.3V SO Switch NCSTUEF 1
' 062 |2l T . HSI OFET_EN |
DMNSEOL 7 = NOSTUFF NOSTUFF
U8030 Sense R on sensor page VER 3 R8062* C8060 *
60 59 58 1
83 % ppava s5 TPS22924 “ [ 330 ooy =
17 1g 18 CsP 5 G v,
38 1 0 A 2[G7 St 5 120w xoR.
w2 VN vour( e e | o \% 2,
CRI TI CAL uso30 = . HSI OFET DRV H =
s 0 [T)—P3V3S0_EN 2 |on P- CHANNEL
D Par t TPS22924C (HSI OFET_EN L)
_—
s} Type Load Switch
R(on) 18.5 nChm Typ a
R @2.5Vv 25. 8 nthm Max 5V SO S\M t C h
r Current 2A Max
= o4 62 55 54 49 47 35 32 __PP5V_SARS3
3.3V Sensor Switch J: caoeo
. - 0. 1UF
5 10%
2 ek cerm oM T
gg RB050 UB080 aur
2 Us050 0 SLGBAP1443V = 0. 002 A
= 19
32 gsr_q—_ag,\,3 S5 TPSgSZPQZA PP3Vv§1T§;S—¥vzsts FET R 1 ’\/\/\/2 PP3V3 S4SW SNS 41 42 43 62 P5VSO FET RAMP 7 | cap TDFN 3 o w SYNC MASTER=J41 M.B SYNC DATE=02/ 06/ 2013
81 2 Al MN LI NE W DTH=0. Smm P EDP: 50mA CRITI CAL -*- 0612 EHoRT I'P!!& T -
& M N_NEGCW DTH-0. 2rm
&g e |JVIN - voul( [ v L 8081 : s P5VS0 _EN 2 | on 9 5 . PPSV SO FET R .;L/\N\’J(i PP5Y S0 - 1 47 %2 45 51 52 56 58 59 o1 Power FETs
ORI TI CAL 24700PF @D M LIRE W DTH-O. sot EDP:  300MmA? r————
SMC_SENSOR PWR EN < |ON 10% M N_NECK W 0. 20MVI NC NG O—' NU
2 25 27 [T SMC SENS o U050 B l L8080 d} Appl e Inc. =
201
st Par t TPS22924C 1 Par t SLGBAP1438V ®
Type Load Switch = Type Load Switch NOTI CE OF PROPRI ETARY PROPERTY:
: HE R SRR I s e
R(on) 18.5 mohm Typ R(om) 15 mthm Typ HE POSLOSOR AGREES 1O THE FOLLOI NG
g @2.5v 25.8 nthm Max 17 nChm Max | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 80 OF 121
|1 NOT TO REPRODUCE CR OOPY I T
= Current 2A Max Current 2.5A 111 NOT TO REVEAL OR PUBLISH | T I N WHOLE OR PART
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8 7 6 5 4 3 2 1

S5 Enabl es

S3 Enabl es

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

PP3V3 S5 f 1 1
s g SMC PM G2 EN R8140 UERRRERY L St andby Enabl es RB111 RB116 Re112
54 38 37 SMC PM & EN 250 59 S5 PVWR EN — S5 PVWR EN D 54 59 NOSTUFF % % W 5%
59 MAKE_BASE=TRUE 00 MAKE_BASE=TRUE —_ Cc8170 * ©
1/ 20w NOSTUFF 0. 1UF , 201 , 0201
B 1 C8142 R K
0. 47UF CERM XR 59 58
16%
, 6.3V BYPASS=UB170. 6: 2. 3nm NOSTUFF
G o U8170 5o 57
L pLace near-U7501. 21: 70m o PM SLP S5 L TaLvC1Gs2 5o 53
- i 4 S4 _PVWR EN — S4 PWR EN OOy 15 28 58 59 o STURF
MAKE_BASE=TRUE -
S5 Power Good % 57 [y-SMC S4 WAKESRC EN sS4 PUR EN D 10 2 5 50 © 8111 © C8116
— — —L— 0. 47UF
SEOAE DA g
S 52 59 19 _PP3Vv42 GBH lov , 6.3V , 6.3V
CRBY R8115 Y CERM X5R e ER
PLACE_NEAR=U7501. 20: 7nm 0 402 2 PLACE_NEAR-LBO10. 02 6
R8141* Az USB_ PYR: STEY USE.PUR S3 il et ‘
100K L 'R8114 ‘R8117 1
. 100 -
v Z?}V R e 0201 %20 % bi | t Power State Tabl e
201, SMC- - >PM_DSW PVRGD 220w FH Mobil e System Power Sta
USB_PWR: STBY % g e
59 54 37 _S5_PWRGD — S5 _PVRGD oD =7 54 5 R8177 2 2 — [ — . [ s
T VAKE_BASE-TRIE e e 4o
0 — USB PWR EN s 1 1 1
s9 58 28 18 _S4 PWR EN — US OO 35 59 61 65 ) X 1 1 : : . :
SSD Enabl e : ; ; ; : ° .
SSD_PWR EN [ o 1 1 o o o o
D PR EN — D
£4 99 58 30 15 %ﬂu — D o o0 o0 o0 o 'R8175 [RS——, 1 1 o o o ) o
PLACE_NEAR-UIG0D, 4. B Doop S eep (55) ° ° °
5937 35 20 18 13 o - . 1 3 s :
50 p RB521ES- 30 Hoow = sy ot (Ao Logal o 3z o o o o o
0w 5
i NO_STUFE , 0201 ey ot o i 5 5 5 5 5
0201 R8176 sk s 4 15
240
P5VS4RS3 EN D : AN
5V needs to be held up e & P5VS4RS3 EN oD s
so 1.05V can fall after 1.5V 2? NO STUFF
- 1 C8175
—— 2. 2UF
b vmmppsEyy eSS
Som
402 b
R BYPASS-LB130. 6: 3mm
= 1 C8180
= 0. 1UF
8% bl
2 CERM XSR SO Ena es
R8178 0201
100 5 Mraviaicos
H H PM SLP S3 R L 1 - =
SO Rai| PGOOD (BJT Version) v Em-PMSPSS L2 2o PULS e s PM SLP S3 BUE L — PMSLP S3 BUE L qormy 20 57 5
o us180 ’ = j—
3w ) / S NG STUEF - ] re187 [ =eusipssBEL mussw
18 47 92 45 51 52 56 58 59 61 ppoys gp 201 A D8185 R8185 R8186
L BRREE R s R8180 D8 0 20K 0
330K RB521ES- 30 oW Poow Toow
% w [P Srardeimnerting
0201 201 0201
. nosTUEE |2 : R
ALL SYS PWRGD R88:2L03 8 5o s8¢, P5VSO _EN — P5VS0_EN 5 59
VMON 5V DIV ALL _SYS PWRGD 16 17 37 59 P1VOS END | VAKE_BASE-TRUE = o
50V Bivider: 1.07V 1.5V Codec Enabl e = 59 RB521ES- 30 zo sol PBVIS0 EN = P3V3S0_EN 0D 0 %0
VAKE_BASE=TRUE =
'R8152 8159 N PLACE_NEAR=UB040. 2: C7mm 1720w st e = o -
) ° hi R8145 e
CRI TI CAL
100K 50 55| P1VO5S0 _EN — P1V05S0 EN 55 59
a @lso 65 61 13 m g AUD PWR EN 1 /vv\lz P1V5S0SWAUDI O EN @ 58 "A’\'EB;E:;ELE e @
5%
5 ASMCC0179 1/ 20w NO STUFF
(@| [ef [ D8146 i 1 C8185 1 C8186  |* C8187
015H4-8 0201 201 4 —— 0. 68UF
2 - A —L 0. 220F —=oiF =068
/ K P1V5CODEC EN D T S o , v
7 7650854 ERM b b
2 \ PLACE_NEAR=U8040. 2: C7nm 10% il
R 2 %R
(e 0
PLACE NEAR=6040. C2: 7mm 3. 3V SUS Det ect
3.3V Divider 1.07v
S o REEEEET RS
7. 15K r
15 .
i zow No stuft cEial 1zm BYPASS=UB130. 6: 2. 3mm PP3V3 SUS 8 11 14 18 46 57 58 59 62 64 CHGR VFRQ CGener ati on
Mn delay tine
, 201
R8155 RIS B ' 'R8133
= 1K 4 PP3V42 G3H
- 64 62 59 58 57 5 _PPLV5 SO IAANZYMN OF BASE so 57 26 _PM SLP_S3 BUF L CRTICAL = S0 49 46 4038 37 36 B R L
Lo Vbe 0.7V max @ 2mA R8131*
e Vee(sat) 0.1V max @ 1mA ‘RE167 VoD 330K
QL Vth 0.7~1V @d 250uA 10K 64 62 59 58 57 a6 18 14 11 5 _PP3V3 SUS 2 ISENSE  yg130Q RESET* 13 64 11200
$oow TPS38C"\‘8C33 VFRQ Low. Fix Frequency 201,
, %01 SUS PGOOD CT s fer e VFRQ H gh: Varabl e Frequency §CHGR VERO ey 50
. . . . NO STUFF GN\D PAD
Threshol ds: SO Rail PGOOD Circuitry R8166 ' g3l " - @131\ Dps
VDD 2.734V-3.010V _ , 100 T000PF DVN32D2L FB4
V2MON: 2. 815V- 3. 099V (ISL version used for devel opnent) O—PLVY8S3 PCOCD 3 10% D oeH S K
% 2 L
V3MON: 0. 572V- 0. 630V R8165 u}FOW il =
VAMON: 0. 572V- 0. 630V 100 201 5
sunnniigiL e s o [IID—P5VSARS3 PGOOD : 2 e st
55 51 42 38 17 16 15 11 8 6 _PPIV SOPGOCD_I SL 500 so PMSLP S3 R L
64 62 58 %160 1 1/ 20w _
64 62 50 55 57 5 _PPLV! 0. 1U 20 R8164 bl =
@ = 100 SUS Enabl es
$2 5L _PPSV_SO
éé ég SOPGOCD_I SL SOPGOCD_I SL S0PGOOD_I SL o ~ ESor ss [—PAV05S0 PGOCD AN s
64 &2 1 1 1 R PM SLP SUS L — PM SLP SUS L 13 42 59 - G
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= 52 64 @———PP1V05 SO 6.8 11 15 16 17 38 42 51 55 58 M N_LI NE_W DTH=0. 6MVI
— __PPSV SO 16 17 32 45 51 52 56 58 _PP3V3 SASW SNS — PP3V3_S4SW SNS a1 42 43 58 62 — 80”62 6l
— BHBE = WNLLINE W OTH-O. 50WT —  PP1VS O 85041,15 16 17 38 42 51 55 58 =
— PP5V_S0 16 17 32 45 51 52 56 58 59 61 M N_NECK_W DTH=0. 20M1
— 88 &5 LN —  PP1V0S SO 6.8 11 15 16 17 38 42 51 55 58
A ) — PPSV SO 1817 32 45 51 52 56 50 59 61 p———_PP3V3 SASWSNS 41 42 43 58 62 — 9 62 64
) — Pesvso 1 47 92 45 51 52 56 58 59 61 ) —  Ppawva saswsns 41 42 43 58 62 SYNC_MASTER=W LL_J43
—__ PPSV SO 18 17 32 45 51 52 56 58 59 61 —__ PP3V3 SASWSNS 41 42 43 58 62 .
—__ PPSV SO 16 17 32 45 51 52 56 58 59 61 p——PP3V3 S4 NS 41 42 43 58 62 POV\Br AI | ases
——— 62 64 — 62 58 11 8 _PPLVO5 SOSW PCH HSI O — PP1V0O5_SOSW PCH_HSI O 8 11 58 62
— __PPSV SO 15 17 32 45 51 52 56 58 59 61 p———EP3V0 SASWSNS a1 42 43 58 62 8. - i 0‘
1.84A ( H
— _ PP3V3 SASWSNS 41 42 43 58 62 TAGE-T. 05V Appl e I nc <
— __PP3V3 S4SWSNS 41 42 43 58 62 . ’ v N
—— ——  PP1VO5 SOSWPCH HSIO 8 11 58 62 <)
——__ PP3V3 SASWSNS 41 42 43 58 62 f—
p— PP1VO5_SO0SW PCH HSI O 8 11 58 62 .
—__PP3V3 SASWSNS 41 42 43 58 62 — NOTI CE OF PROPRI ETARY PROPERTY:
—__ PP3V3 SASWSNS 41 42 43 58 62 THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
—— PROPRI ETARY ERTY_OF APPLE | NC.
—__PP3V3 S4SW SNS 41 42 43 58 62 THE POSESSOR AGREES TO THE FOLLOW NG
PR3V SASW SNS w1 42 43 58 62 | TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE
— Il NOT TO REPRODUCE CR COPY I T
p——— L Bl 41 42 43 58 62 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
PP3V3_S4SW SNS a1 42 43 58 62 IV ALL RI GHTS RESERVED
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70 63 24

70 63 24

70 63 24 21

70 63 24

70 63 24

70 63 24 23

20

21

22

23

LPDDR3 Command/ Addr ess

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

MEM A ODT<0>

IRUE

MEM A ODT<0>

TP_LPDDR3_RSVD1L

IRUE

TP_LPDDR3_RSVD1L

TP_LPDDR3 RSVD2

IRUE

TP_LPDDR3 RSVD2

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

MEM B _ODT<0>

IRUE

MEM B _ODT<0>

TP_LPDDR3 RSVD3

IRUE

TP_LPDDR3 RSVD3

TP_LPDDR3_RSVD4

IRUE

TP_LPDDR3_RSVD4

20 24 70

20 24 70

20 24 70

20 24 70

20 24 70

20 24 70

7 20 24 63 70

20 24 70

20 24 70

20 24 70

21 24 70

21 24 70

21 24 70

21 24 70

21 24 70

21 24 70

7 21 24 63 70

21 24 70

21 24 70

21 24 70

7 20 21 24 63 70

22 24 70

22 24 70

22 24 70

22 24 70

22 24 70

22 24 70

7 22 24 63 70

22 24 70

22 24 70

22 24 70

23 24 70

23 24 70

23 24 70

23 24 70

23 24 70

23 24 70

7 23 24 63 70

23 24 70

23 24 70

23 24 70

7 22 23 24 63 70

70 63 21 7

70 63 21 7

70 63 21 7

21

21

Menory Bit/Byte 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 DQ<2>
=MEM A DQ<11> TRUE MEM 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 DO<3>
=MEM A DQ<15> TRUE MEM A DQO<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_DOQ<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 DQS 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 DQOS 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_DQ<4> 7
=MEM B DQ<13> TRUE MEM B DQ<5> .
=MEM B DQ<14> TRUE MEM B DQ<6> .
=MEM B DQ<15> TRUE MEM B DQ<3> .
=MEM B DQ<16> TRUE MEM B DQ<28> 7
=MEM B DQ<17> TRUE MEM B DQ<29> B
=MEM B DQ<18> TRUE MEM B DQ<30> .
=MEM B DQ<19> TRUE MEM B DQ<27> .
=MEM B DQ<20> TRUE MEM B DQ<24> .
=MEM B DQ<21> TRUE MEM B DQ<25> B
=MEM B DQ<22> TRUE MEM B DQ<31> .
=MEM B_DQ<23> TRUE MEM B_DQ<26> 7
=MEM B DQ<24> TRUE MEM B DQ<20> B
=MEM B DQ<25> TRUE MEM B DQ<16> B
=MEM B DQ<26> TRUE MEM B DQ<23> 7
=MEM B DQ<27> TRUE MEM B DQ<22> .
=MEM B DQ<28> TRUE MEM B DQ<21> .
=MEM B DQ<29> TRUE MEM B DQ<17> .
=MEM B DQ<30> TRUE MEM B DQ<18> B
=MEM B DQ<31> TRUE MEM B DQ<19> B
=MEM B DQ<32> TRUE MEM B DQ<44> .
=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_DOQ<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_DOQ<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 DOS 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 DOS N<6> TRUE MEM B DQS N<7> 7
MEM B DQS P<6> —  TRE MEM B DQS P<6> .
MEM B_DQS_N<6> TRUE MEM B _DQS N<6> 7

23 63 70
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7

2 1

Functi onal

Test

Poi nt s

IRUE

XDP_SYS PWROK

IRUE

PM SYSRST L

13 17 37

IRUE

CPU CFG<3>

6 16 67

J3501: AirPort / BT Connector J6000: Fan Connector
FUNC_TEST FUNC_TEST
== PP3V3 WAN (Ned 8 TP 5573830 a1 o= PP5V_SO wuns
o—=E WFI_EVENT L 29 37 38 o—we FAN RT TACH a5
o—=e PCIE AP R2D N 29 69 Do—m=e FAN RT PWM s
o—x®Ee PCIE AP R2D P 29 69 (Need to add 1 GND TP)
O—=e PCl E_CLK100M AP_N 12 29 69
o—=e PCl E CLK100M AP P 12 29 69 J4800: | PD Fl ex Connector
Do>—m=e PCIE AP 2R P 14 29 69 FUNC_TEST
O—mE PCIE AP D2R N 14 29 69 [ —E SMC LID 36 37 38 61
o—=e PCl E WAKE L 13 20 ;. Do—m=e TPAD SPI_M SO R 36
ODo—m=e AP_RESET CONN L 20 o—=e USB _TPAD P 14 36 68
o—mE AP CLKREQ Q L 29 o—=e USB TPAD N 14 36 68
IRE USB BT CONN P 20 68 IRE TPAD SPI_CLK R 36
= =
OO—=Ee USB BT CONN N 20 68 D>—me TPAD WAKE L 36
o—x®Ee PP3V3 S4 3525 27 29 93 % 38 [y IRE TPAD SPI_MSI R a6
(Need to add 8 GND TPs) o—=Ee PP3V3 S4 | PD 36
[ TPAD SPI_CS R L
IRUE 36
J3700: SSD Connect or o—=Ee TPAD SPI_IF EN CONN 36
FUNC_TEST o= TPAD SPI I NT_S4 WAKE L CONN .
Oo—me PP3V3 SOSW SSD FLT (Need 5 0 o= PPSV_S4 | PD s
o—=e PCl E_SSD R2D N<3..0> 30 67 o—me TPAD USB | F EN CONN 36
Oo—=e PCl E_SSD R2D P<3..0> 30 67 Do me SMBUS SMC 3 SDA 36 37 40 a4
o—=e PP3V3 S0 FIREACEACEIELICTACt o [— T SMBUS SMC 3 SCL 36 37 40 a4
26'30"36"38 30 40 a1
o—mE SSD RESET CONN L 62 6485 Tigg oO—=e SMC LSCC RST L 36 a8
oSS0 CKREQ OO L © O—me—FRavA2 Jn o
== oo o o > =N oo
Co—=e SMC _OOB1 D2R CONN L 30
IRE SSD PCIE SEL L 30
| — J7000: DC-In Connector
o—=e SSD SR EN L 15 30
FUNC_TEST
o—=e SMC PWRFAI L WARN L 30 37 PPDOI N G3H (Need 4 TPs)
o—me 49 50 62 64
O—mE SSD PWR EN 15 30 58 59 PP5V SARS3 (Need 3 TPs)
o—m= PCI E SSD D2R N<3..0> 12 30 67 o—m=e 32 35 47 a9
Do m= PCI E SSD D2R P<3..0> 12 %0 o7 (Need to add 5 GND TPs)
Do—m=e PCl E_CLK100M SSD N 12 30 67 K
PCl E CLK100M SSD P 12 30 67 J6404: Speaker Connector
= (Need to add 6 GWD TPs) FUNG_TEST
o—=e SPKRAMP_ROUT P 47 74
J4002: Carera Connect or o—=Ee SPKRAMP_ROUT_N a7 74
FUNC_TEST
o= M Pl CLK CONN N 2 72 (Need to add 3 GND TPs)
Pl_CLK CONN P
Oo—m®E M 32 72 .
e CAM SENSOR WAKE L CONN w J6950: Battery Connector
: FUNC_TEST
M PI_DATA CONN N -
OoO—®E M Pl DATA NP 2z o—me PPVBAT G3H CONN (Need 4 TPs) 48 50
o—=e CON 2z TRE SMBUS SMC 5 G3 SCL 37 40 48 50
o—mE SMBUS SMC 1 SO SDA 14 22 37 40 43 4 00 =
73 o—mE SMBUS SMC 5 G3 SDA 37 40 48 50
o—=E SMBUS SMC 1 SO SCL 14 32 37 40 43 44 69 e SYS DETECT L
o= 1 2C CAM SCK a1 a2 = -
e | 2C_CAM SDA . (Need to add 4 GND TPs near
: PP5V AL M E (Need TBD TPs) J7050 and 1 for shield)
32
J8300: Internal DP Connector
FUNC_TEST
[ PPHV_SOSW LCDBKLT (eed 2 e e
—o—m= LED RETURN 6 56 60
LED RETURN 5
o—=e 56 60
Do me LED RETURN 4 56 60
J6100: LPC+SPI Connect or o—=Ee LED RETURN 3 56 60
FUNG TEST o—me LED RETURN 2 56 60
Do—me LED RETURN 1 56 60
Co—me SPI_ALT I Q2 WP L a6 o—=e DP_| NT_HPD CONN 0
[— IRUE SPI_ALT 138 HOD L 46 o—mE 1 2C TCON SDA R 60
[ — IRUE. LPC AD<3..0> 14 37 69 o—=E 12C TCON SCL_R 60
o me SPI_ALT 1 Q0 MoSI 16 o—me PP3V3 SOSW LCD UE (Need 27T,
D>—m=e XDP_LPCPLUS GPI O 15 16 o—x®Ee DP_INT AUX CH C N 60 67
oO—me LPCPLUS RESET L 60 D—=e DP_INT AUX CH C P 60 67
[— IRUE. SMC_TDO 37 38 o—=e DP_INT_M._P<0> 60 67
TP _SMC TRST L DP I NT_ M. N<O>
o—=e o—=e 60 67
Co—me TP _SMC MD1 (Need to add 5 GND TPs)
Co—m=e SMC TX L a7 38
Pl_ALT | Ol M SO
o= s 4 .
e | PC FRAVE L . FUNCJZE:S. KB BKLT Connect or
Pl E_MB -
[ SP) ROM USE_M. 15 46 TRE KBDLED ANODE .
O—=e PM CLKRUN L 13 37 = WBOLED FB
SPI_ALT OLK [ =
o—m=e a6
e SPl_ALT CS L . (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—=®Ee SMC_TDI 37 38 FUNC_TEST for FCT HVM test fixture)
[— IRUE. SMC TCK 37 38 46 o—=BE XDP_CPU TCK 6 16 67
o—x®Ee SMC RESET L 37 38 46 50 —=e XDP_PCH TCK, 12 16 69
[ — IRUE. SMC_ROVBOOT >—RE XDP_CPU TDI 6 16 67
CoO—me SMC RX L 37 38 —=BE XDP_CPU TDO 6 16 67
CoO—x®Ee (Sh'\‘/ef-;uT"\:Badd o 37 38 a6 D—=e XDP_CPUPCH TRST L 612 16 67
o—=BE XDP_CPU TMS 6 16 67
—=BE XDP_PCH TVB 12 16 69
—me XDP_PCH TDI 1216 0
o—m=e XDP_PCH _TDO 12 16 60
—=e XDP_CPU PREQ L 6 16 67
Co—=Ee XDP_CPU_PRDY L 6 16 67
CD—=RE XDP_CPU VCCST PWRGD 16
—=BE PM RSMRST L 13 59

IRUE

IRUE

PP1V05_S0

=

(Need to add 2 GND TPs)

59 62

M sc Vol tages & Control

FUNC_TEST

51 52 56 IRUE

PPBUS G3H

Si gnal s

27 41 42 49 50 56 62

IRUE

PPVI N _SW TBTBST

IRUE

PPBUS S5 HS COVPUTI NG | SNS 41 51 52 53 55 62

IRUE

PPDCI N G3H

49 50 62 64

IRUE

PP3V42_G3H

IRUE

PPVRTC G3H

17 30 35 36 37 38 40 46 49 50
59 61 62 64 65
8 12 13 17 62

IRUE

PP3V3 S5

65 IRUE

PP3V3

811 13 15 16 17 18 28 29 34 42
577587597807 62 74

8 11 14 18 46 57 58 59 62

IRUE

PP3V3 S3

15 18 19 33 36 40 41 58 62

IRUE

PP3V3 SO

62 64 65 74
811 12’13 15 17 18 26 30 36 38

IRUE

PP3V3 SO0SW SSD

397407417427 437447 45" 56" 59 61
30 41 62

IRUE

PP1V5 SO

8 57 58 59 62

IRUE

PP1V05 SO

6.8 11 15 16 17 38 42 51 55 58

IRUE

PP15V _TBT

59 62764
27 28 62

IRUE

PP3V3 TBTLC

17 18 25 26 62

IRUE

PP1VO5_TBT

IRUE

PPVCC SO _CPU

8 10 42 52 62

IRUE

PP1V0O5 TBTCI O

26 62

IRUE

PPBUS S5 HS OTHER | SNS a1 54 62

IRUE

PPDCI N G3H | SOL

42 49 50 62

IRUE

PP3V3 sS4

000000000000000000000

37 38 40 46 49 50
85

54 55 58 62

73

73

8,8,11,15 16 17 38 42 5155 58

(Need to add 27 GND TPs)

5 26 27 29 33 36 38 39 58 62

NO TEST Nets

NO_TEST
MAKE_BASE

NC PCIE_CLK100M SDP — RE  TRE PCI E_CLK100M SDP
NC PCI E_CLK100M SDN — ImEe  mE PCI E_CLK100M SDN
NC PCIE_CLK100M EWP RE  TRE PCI E_CLK100M FWP
NC PCIE_CLK100M FVW RE  TRE PCI E_CLK100M FWK
NC PCl E FW D2RP IRUE IRUE PCl E FW D2RP
NC PCl E_FW D2RN IRUE IRUE. PCl E_FW D2RN
NC PCIE FW R2D CP RE  TRE PCI E FW R2D CP
NC PCIE FW R2D CN RE  TRE PCI E_ FW R2D CN
NC USB | RP IRUE IRUE USB | RP
NC USB | RN — IRE IRUE USB | RN
NC USB CANERAP — RE  TRE USB_CANERAP
NC_USB_CAVERAN — ImE  mE USB_CAVERAN
NC USB SDP RE  TRE USB_SDP
NC USB_SDN RE  TRE USB_SDN
DP_INT M_C P<3..1> IRE TR INT_ M. CP<3..1>
DP_INT M. C N<3..1> e TRE INT_ M. CN<3.. 1>
NC_HDA_SDI N1 RE  TRE HDA_SDI NI
NC PCI_PME L RE  TRE PCl_PME L
NC CLINK CLK RE  TRE CLINK CLK
NC CLI NK _DATA — IRE IRUE CLI NK_DATA
NC CLINK RESET L — R  TRE CLINK RESET L
NC SMC SYS LED — RE  TRE SMC_SYS LED
NC IR RX_QUT_RC — RE  TRE I R RX_QUT RC
NC_USB_SMCP — ImE  mE USB_SMcP
NC USB SMCN RE  TRE USB_SMCN

NC SMC GEX OVERTEMP

IRUE

SMC_GEX_OVERTEMP

IRUE

NC SMC GFX THROTTLE L IRUE IRUE. SMC GFEX THROTTLE L
NC SMC FAN 1 CTL IRUE IRUE SMC FAN 1 CTL

NC SMC FAN 1 TACH RE  TRE SMC FAN 1 TACH

NC SMC FAN 5 CTL RE  TRE SMC FAN 5 CTL

NC ENET_ASF_GPI O RE  TRE ENET_ASF_GPI O

NC SMC MPMB_LED PVR RE  TRE SMC MPMB_LED PVR
NC SMC MPMB_LED CHG RE  TRE SMC_MPMB_LED CHG
NC SMC T25 EN L IRUE IRUE. SMC T25 EN L

NC SMC DP HPD L IRUE IRUE SMC DP HPD L

NC _SMBUS SMC 4 ASF_SCL RE  TRE SMBUS SMC 4 ASE_SCL
NC SMBUS SMC 4_ASF SDA RE  TRE SMBUS SMC 4_ASE_SDA
NC BDV_BKL PWM IRUE IRUE. BDV_BKL PWM

TBT B R2D C P<1..0> IRE  TRE TBT B R2D CP<1..0>

IRUE

B R2D CN<1.. 0>

IRUE

IRUE

B D2RP<1..0>

IRUE

TBT B D2R N<1..0>

IRUE

B D2RN<1. . 0>

IRUE

FEEEE[RIEE R IEIFFEERIEIEIRIE FRIFFIFFFFFEIFRFRIFRIFIE FIRIFIFFIFIFFIFIRIFIFIFIFIFRIRIFRIR B

NC TBT B LSTX IRE  TRUE TBT B LSTX

NC DP TBTPB M. CP<3..1:2> IRE  TRE DP TBTPB M. CP<3..1:2>
NC DP TBTPB M. CN<3..1:2> IRE  TRE DP_TBTPB M. CN<3..1:2>
NC DP_TBTPB AUXCH CP IRE  TRE DP_TBTPB_AUXCH CP

NC DP_TBTPB AUXCH CN IRE _TRE DP TBTPB AUXCH CN

TP _DP_TBTSRC M._CP<3> IRE _TRE DP TBTSRC M. CP<3>
TP_DP_TBTSRC M. CN<3> IRUE  TRUE DP_TBTSRC M. CN<3>

TP _DP TBTSRC M. CP<2> IRE  TRE DP_TBTSRC M. CP<2>

TP _DP TBTSRC M. CN<2> IRE  TRF DP_TBTSRC M. CN<2>

NC DP TBTSRC M. CP<1> IRE  TRE DP_TBTSRC M. CP<1>

NC DP TBTSRC M. CN<1> IRE  TRE DP_TBTSRC M. CN<1>

TP _DP _TBTSRC M._CP<0> IRE _TRE DP TBTSRC M. CP<0>

TP _DP TBTSRC M. CN<O> IRE  TRE DP_TBTSRC M. CN<O>

NC DP_TBTSRC AUXCH CP IRE  TRUE DP_TBTSRC AUXCH CP

NC DP_TBTSRC AUXCH CN IRE  TRUE DP_TBTSRC AUXCH_CN

Unused nets with offpage

(Nets with of fpages not used on this project)

3433544z
:
:

Pl |
HDM TBTMUX LATCH

HDD PWR EN

WOL_EN

BT PWRRST L

HDM TBTMUX FLAG

FW PWR EN

FW PME L

000000000000000

|

ENET. DI A _SENSE
LCD PSR EN
LCD IRQ L

QDD _PWR EN L

ENET _LOW PWR

AUD | P_PERI PHERAL DET

AUD | 2C I NT L

000000

AP_PCl E_DEV_WAKE

2 o4 fra ey

CPU PCH

sSmc
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Functi onal Test Poi nt

J9500: LI O Connector

FuNG_TEST
D IRUE PP3Vv42 GBH
Co—=E PP3V3 S0
CoO—=&E PP1V5_S0SW AUDI O
Co—=E SYS ONEW RE
IRUE SMC BC ACOK
g IRUE USB PVWR EN
Co—=E SMBUS SMC 2 S3 SDA
CoO—=E SMBUS SMC 2 S3 SCL
D IRUE SPKRAMP_SHDN L
D IRUE FI NSTACKSNS ALERT L
D IRUE SPKRAMP_| NR N
D IRUE SPKRAMP_ I NR P
o—m=e USB_EXTB N
D IRUE USB EXTB P
D IRUE PP5V_SO ALT AUD LDO EN
Co—=E SMC 11D
Co—=E HDA SDOUT
D IRUE HDA BI T CLK
D IRUE HDA SDI NO
D IRUE XDP_USB EXTB OC L
CoO—®E HDA RST L
D IRUE HDA SYNC
D IRUE USB3 EXTB D2R RC P
o—=e USB3_EXTB D2R RC N
D IRUE USB3 _EXTB R2D P
D IRUE USB3 EXTB R2D N
D IRUE AUD PR EN
(Need to add 5 GND TPs)
Bead Probes
14 _USB3 EXTB D2R N =) BEAD- PROBE
14 _USB3_EXTB D2R P ™ BEAD- PROBE
61 _USB3 EXTB D2R RC N BEAD- PROBE
61 _USB3 EXTB D2R RC P ap BEAD- PROBE
14 UB3 EXTB RRDCN 4y BEAD- PROBE
14 _USB3 EXTB R2D C P o112} BEAD- PROBE
61 _USB3 EXTB R2D N Do) BEAD- PROBE
61 _USB3 EXTB R2D P ap BEAD- PROBE

S

17 30 35 36 37 38 40 46 49 50
59 81 62 64

62 64 74
8717712713 15 17 18 26 30 36 38
39740741742 437447 45" 56759 61
58 61

37 61

37 38 50 61

35 59 61

37 40 61 73

37 40 61 73

47 61

39 61
47 61 74

47 61 74

14 61 68

14 61 68

61

36 37 38 61 64
12 61 69

12 61 69

12 61 69

14 16 61

12 61 69

12 61 69

61 65 68

61 65 68

61 65 68

61 65 68

13 59 61

BPA511
BPA510
BPA520
BPA521
BPA513
BPA512
BPA523
BPA522

65 39

a7

34

34

34

34

34

14

14

14

15

USB3 SD D2R P

SD Card Ali ases

USB3 SD D2R N

NAKE_BASE
— e USB3 SD D2R P
— e USB3 SD D2R N

USB3 SD R2D C P

IRUE USB3 SD R2D C P

USB3_SD R2D C N

IRUE USB3_SD R2D C N

PP3V3 SOSW SD

p— PP3V3 SOSW SD

T (MAKE_BASE=TRUE on page 45)

65

65

65

65

39 65
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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_0HM _SE =45_0HM _SE
DEFAULT 1SL3,1SL10 Y =45_0HM _SE =45_0HM _SE
DEFAULT 1SL4, 1 SL9 v =45_OHM SE =45_OHM SE
DEFAULT * N 100 Mvm 100 Mvm 10 MM 0 M 0 mv
STANDARD * =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT
Si ngl e- ended Physical Constraints Spaci ng Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’
27P4_OHM_SE TOP, BOTTOM Y 0.310 W 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 1'SL3,1SL10 Y 0.182 WM 0.182 WM SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’
27P4_OHM_SE 1SL4, 1 SL9 Y 0.182 WM 0.182 MM 1x_DI ELECTRI C TOP, BOTTOM 0.071 MM ?
27P4_OHM_SE * N 100 Mv 100 Mm =STANDARD =STANDARD =STANDARD » 1x_DI ELECTRI C 1SL3,1SL10 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 G—rr 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 W 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, 1 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 1'SL3,1SL10 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 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
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 WM 0.090 MM
55_OHM SE * N 100 Mvm 100 Mvm =STANDARD =STANDARD =STANDARD »
Differential Pair Physical Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP
70_OHM DI FF TOP, BOTTOM Y 0.165 MM 0.165 MM 0.110 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 MM 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 1SL3,1SL10 Y 0.106 MM 0.106 MM 0.150 MM 0.150 MM »
70_OHM DI FF 1SL4, 1 SL9 Y 0.110 MM 0.110Mv 0.095 MM 0.095 MM » 73_OHM DI FF 1SL4, 1 SL9 Y 0.110 WM 0.110 MM 0.150 MM 0.150 MM »
70_OHM DI FF * N 100 Mvm 100 Mvm =STANDARD =STANDARD =STANDARD » 73_OHM DI FF * N 100 Mvm 100 Mvm =STANDARD =STANDARD =STANDARD »
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP ALLOW ROUTE e

- PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
80_OHM DI FF TOP, BOTTOM Y 0.132 MW 0.132 MW 0.130 WM 0.130 MM e

- 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 |sLa.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 MM 0.115 MM 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 »
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CPU Si gnal 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
cPU_45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
cPU_27P4S . 27p4_avsE =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 0.100 M1 0.100 M1
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT Note: CPUBM L and CPU_ITP can be converted
back to TABLE_SPACI NG _RULE
cPU_AGTL TP, BOTTOM =2x_DI ELECTRI C -
once rdar://10308147 is resol ved
CPU_AGTL * =STANDARD ?
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
cPu_BM L . . CPU_BM L_2ANY CPU_BM L_2ANY . 8 ML 2
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
CPU_I TP B B CPU_I TP_2ANY CPU_I TP_2ANY B =4x_DI ELECTRI C ?
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
cPU_cowe cPu_cowe . CPU_COWP_2SELF CPU_COWP_2SELF ToP, BOTTOM =6x_DI ELECTRI C 2
cPU_cowe . . CPU_COWP_20THER CPU_COWP_20THER ToP, BOTTOM =10x_DI ELECTRI C 2
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
CPU_COVP_2SELF * =4x_DI ELECTRI C 2
CPU_COVP_20THER * =6x_DI ELECTRI C 2
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
CPU_VOCSENSE CPU_VOCSENSE . CPU_VOCSENSE_2SELF CPU_VCCSENSE_2SELF ToP, BOTTOM =6x_DI ELECTRI C 2
CPU_VOCSENSE . . CPU_VOCSENSE_20THER CPU_VOCSENSE_20THER ToP, BOTTOM =10x_DI ELECTRI C 2
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
CPU_VOCSENSE_2SELF * =4x_DI ELECTRI C 2
CPU_VOCSENSE_20THER * =6x_DI ELECTRI C 2

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

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

tables are on Page 113

CPU Net Properties

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[O—cee P4 ceucae CPU_PECI .
O—ewsnc cPuLa cPu_acTL PM _SYNC
Co—euen e cPuLa cPu_acTL PM VEM PWRGD
[ — cpl)_a: CPU_ITP XDP_DBRESET L 16 17
s cPuLa e XDP_CPU_PRDY_L 616 64
[ — cply 4 cPl TP XDP_CPU PREQ L 6 16 64
EDP
[ cpU 27pa; ceucae cove
fa— cPU 27pa; ceucae CPU_PEG COMP
CO—cususae cpU 27pa; ceucae CPU_SM RCOMP<0> s
CoO—celLsuecae P 27p4; U cae CPU_SM RCOMP<1> R
ool suecae cpU 27pa; ceucae CPU_SM RCOMP<2> s
o cPuLa TR CPU_CFG<11..0> o 16 61
ool carens | P cPu_acTL CPU CATERR L o a7
fa—t P4 cPu_acTL CPU VCCI O SEL
CO—ceiesacrar | cPuLa cPu_acTL CPU_PROCHOT L 6 37 38 51
O—ceiewem P4 cPu_acTL CPU_PWRGD .
[O—eunese | P4 cPuaML PM THRMIRI P_L 15 38
oo _axioom QK A E oD aKeaE DM __CLK100M CPU P
oo _axioom QK paE oD QK eaE DM _CLK100M CPU N
CO—oe mee aizaw QK paE oD QK eaE DPLL REF CLKP
[Co—teu_e=e axazow QK A E oD aKeaE DPLL REF CLKN
[CO—Lreceu akinow QK paE oD QK eaE | TPCPU_CLK100M P
CO—Lrecei akinom QK A E oD aKeaE | TPCPU_CLK100M N
[CO—Lrecei akioom QK paE oD QK eaE | TPXDP_CLK100M P
[CO—Lreceu akinom QK A E oD QK eaE | TPXDP_CLK100M N
CO—Lrecei akinom QK paE oD aKeaE XDP_CPU_CLK100M P
[CO—Lrecei akioom QK paE oD QK eaE XDP_CPU_CLK100M N
—xem P TR XDP_CPU_TDI 6 16 6
[ cpua CPUITP XDP_CPU TDO 6 16 64
[ cpua cPUITP XDP_CPU TMS 6 16 64
CO—xeeIx cpua cPUITP XDP_CPU TCK 6 16 64
Co—xoe_tesT L P4 TR XDP_CPUPCH TRST L 612 16 64
o—xoe_mew P4 TR XDP_BPM L<1..0> o 16
i cPuLa TR XDP_BPM L<7..2> s 16
D P4 TR XDP_OBSDATA B<3..0>
[ — cply 4 Pl LTP CPU CFG<15. . 12> 6 16
O—tesacogst 1) cPuLa TR XDP_CPURST L 16
[O—celLvocsense ENSE_1Ta1_P2ns P VCCSENSE CPU_VCCSENSE P o 51
ool vocsense ENSE_1Ta1_P2ns CPU VCCSENSE CPU_VCCSENSE N 051
ool voo osense ENSE_1Ta1_ P2 P VCCSENSE CPU_VCCI OSENSE P
O voa asense ENSE_1Ta1_ P2 CPU VCCSENSE CPU_VOC! OSENSE N
Co—celLaxg sense ENSE_1Ta1_ P2 P VCCSENSE CPU_AXG SENSE P
O—celLaxg sense ENSE_1Ta1_ P2 P VCCSENSE CPU_AXG SENSE N
CO—celvasense cpU 27pa; CPU VCCSENSE CPU VDDO SENSE P
ool vasense cpU 27pa; P VCCSENSE CPU_VDDQ SENSE N
CO—celvasense cpU 27pa; P VCCSENSE CPU_AXG VALSENSE P
ool vasense cPU 27pa; P VCCSENSE CPU AXG VALSENSE N
ool vasense cPU 27pa; CPUL VCCSENSE CPU VCC VALSENSE P
O—celLvasense cpU 27pa; CPUL VCCSENSE CPU VCC VALSENSE N
CO—celsuna st | P ceucae CPU VI DALERT L -
CO—usunsak P4 ceucae CPU VI DSCLK o 51
Co—cewsvnsar cPuLa U cae CPU_VI DSOUT o5
[O—ececussnmn PCE 80D POE_CPULT PCIE_SSD _R2D C P<3..0> 12 30
[O—ececussnmn PGE 80D POE_CPULT PCIE SSD R2D C N<3..0> 12 %
[ — PCIE_80D POE_CPULT: PCIE SSD R2D P<3..0> 30 64
o POE 80D POE_CPUT PCI E_SSD R2D N<3..0> 20 64
D PO E 80D POE_CPU_RX PCIE SSD D2R C P<3..0>
D PGE 80D POE_CPU_RX PCIE SSD D2R C N<3..0>
[O—eaecussame POE 80D POE_CPU_RX PCI E SSD D2R P<3..0> 12 30 64
[O—ececeussame PGE_80D POE_CPU_RX PCI E SSD D2R N<3..0> 12 30 6
O—raE ooy sso QK A E oD QK eaE PCI E_CLK100M SSD P 12 30 6 POl e SSD
> et cxanssa QK ee son ckenr PCI E_CLK10OM SSD N 12 30 68 e
CD—etaru oP_son De_T DP_TBTSNKO M. P<3..0> 2
Co—etar oe_son e T DP_TBTSNKO M. N<3..0> 2
s oe_son De_T DP_TBTSNKO_M._C P<3..0> s 25
= oP_son De_T DP_TBTSNKO M. C N<3..0> s 2
CD—te-tar A oP_son DP_AUX DP_TBTSNKO AUXCH P 25
CD—te-rar A oe_son DP_AUX DP_TBTSNKO AUXCH N 25
= oP_son DP_AUX DP_TBTSNKO AUXCH C P 1325
= oe_son DP_AUX DP_TBTSNKO AUXCH C N 1325
D=1 n oP_son De_T DP_TBTSNKL M. P<3..0> 25
Co—e-tar oe_son e T DP_TBTSNKL1 M. N<3..0> 25
= oe_son De_T DP_TBTSNKL M. C P<3..0> s 10 25
= oe_son De_T DP_TBTSNK1_M._C N<3..0> 518 25
CD—te-tar A oP_son DP_AUX DP_TBTSNK1 AUXCH P 25
ED—te-Tar A oe_son DP_AUX DP_TBTSNK1 AUXCH N 25
[ op_son DP_AUX DP_TBTSNK1_AUXCH C P 13 18 25
o oP_son DP_AUX DP_TBTSNK1 AUXCH C N 13 18 25
O oP_son De_T DP_INT M. P<3..0> 0 64
o= DP_80D oe_T: DP INT M _N<3..0> 60 64 ISYNC VASTER=CONSTRAI NTS SYNC_DATE=09/ 25/ 2013
i oP_son De_T DP_INT M. C P<3..0> s 60 64 -
= e _son e r P INT M._C N<3..0> CPU Constraints
T
e i e s0n e ax DP INT AUX CH C P o0 64 e @ Appl e Inc. CH_NU
e A op_son DP_AUX DP | NT_AUX CH C N 60 64 ®
DP_INT_AUXGH oP_son DP_AUX DP [ NT_AUXCH C P
= o0 NOTI CE OF PROPRI ETARY PROPERTY:
oo nr s oe_son DP_AUX DP_[ NT_AUXCH C N s 60
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
[— DP_80D DP_AUX DP_I NT_AUXCH P PROPRI ETARY PROPERTY_OF APPLE | NC.
DP | NT AUXCH N THE POSESSOR AGREES TO THE FOLLOW NG
| — DP_80D DP_ALK | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 111 OF 121
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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SATA Interface Constraints

PCH Net Properties

SOURCE: 471984_Chi ef _Ri ver _M5_PDG 1.0 and the spaci ng

UART Interface Constraints

rule is adjusted per S te;

am f eedback

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
SATA_80D * =80_CHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
SATA_I COMP B =4x_DI ELECTRI C ?

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G(’A;Z’{
UART_45S * =45_0HM _SE =45_0OHM _SE =45_0HM _SE =45_0OHM _SE =45_0OHM _SE =45_0OHM _SE o
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’
UART . =2x_DI ELECTRI C 2
USB 2.0 Interface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G(’A;Z’{
PCH_USB_RBI AS . =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD o
usB_8oD * =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_0OHM DI FE
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
usB . =2x_DI ELECTRI C ? usB TOP, BOTTOM =4x_DI ELECTRI C ?
SOURCE: Cal pella Platform Design Quide for |bex Peak M (DG 398905-398905_v1.5), Section 3.8
USB 3.0 Interface Constraints
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
USB3_PCH_TX USB3_PCH_TX . usszszfxﬂ o USB3_TX2TX TOP, BOTTOM =5x_DI ELECTRI C ?
USB3_PCH_RX USB3_PCH_RX * uSBE,RX?R’X” . USB3_RX2RX TOP, BOTTOM =5x_DI ELECTRI C ?
USB3_PCH_TX *_PCH_TX . usmfrxzomén’r‘x o USB3_TX20THERTX TOP, BOTTOM =5x_DI ELECTRI C ?
USB3_PCH_RX *_PCH_RX * LSm,RXZWHéR;X o USB3_RX20THERRX TOP, BOTTOM =5x_DI ELECTRI C ?
USB3_PCH_TX *_PCH_RX * usszsznbxﬂ o USB3_TX2RX TOP, BOTTOM =7x_DI ELECTRI C ?
USB3_PCH_RX *_PCH_TX * USBziRXzT»XV - USB3_RX2TX TOP, BOTTOM =7x_DI ELECTRI C ?
USB3_PCH_TX *_TX * usmizorHEF»mVs‘ o USB3_20THERHS TOP, BOTTOM =6x_DI ELECTRI C ?
USB3_PCH_RX *_TX * LSB,ZOTHE;R?-S USB3_20THER TOP, BOTTOM =5x_DI ELECTRI C ?
USB3_PCH_TX *_RX * usm,zoms% -
o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’
USB3_PCH_RX *_RX * USB3_20THERHS
= USB3_TX2TX - =2. 5x_DI ELECTRI C 2
USB3_PCH_TX - * USB3_20THER
e USB3_RX2RX . =2. 5x_DI ELECTRI C 2
USB3_PCH_RX * * USB3_20THER

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

USB3_TX20THERTX

=4x_Dl ELECTRI C

USB3_RX20THERRX

=4x_Dl ELECTRI C

USB3_TX2RX

=6x_DI ELECTRI C

USB3_RX2TX

=6x_DI ELECTRI C

USB3_20THERHS

=4x_Dl ELECTRI C

USB3_20THER

=3x_DI ELECTRI C

am f eedback

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

CO—ecsaraicaw TA_LCOVP PCH SATAI COWP
CO—sa e USE_80D Usa USB HUB UP_P
CO—‘saHel P USB_80D USE USB HUB UP N
CO—sear USB_80D USE USB BT P
CO—saar Use_s0n use 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
CD—\sB-1ean USB_80D USE USB TPAD P
CO—satean USB_80D USE USB TPAD N

[ — USB 80D use USB TPAD CONN P
[— USB_80D USE USB_TPAD_CONN N
[ Use_son use TPAD SPI_MOSI _USB P
[ — USB_80D use TPAD SPI_M SO USB N
CO—‘sateanm USB_80D USE USB TPAD M P

O —‘sateanm USB_80D USE USB TPAD M N
[CD—\sasncan. USB_80D USB. USB_SDCARD P
[CD—\sB-scamn 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—senw USB_80D USE USB EXTA P
CO—se nw USB_80D USE USB EXTA N

[ — UART_ 4! UART SMC DEBUGPRT TX L
[— UART_4! UART SMC DEBUGPRT RX L
CO—\sa2Exu USE_80D USE USB2 EXTA MUXED P
D8z Exn USB_80D USE USB2 EXTA MUXED N
D8z Exn USB_80D USE USB2 EXTA MUXED F P
CO—sm2 USB_80D USE USB2_EXTA MUXED F N
D —lsEa_exaa B USB_80D USBE3_PCH RX USB3 EXTA D2R P
D —lsaa_exaa B USB_80D USBE3_PCH RX USB3 EXTA D2R N
CO—tsmeaa USE_80D USE3_PCH T USB3_EXTA R2D P
O —\smeaar USB_80D USBE3_PCH T USB3 EXTA R2D N

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

O Lsma_sxan ax UsE_s00 LsBa_paH_RX USB3_EXTB D2R P
D —\saa_exam B USB_80D USBE3_PCH RX USB3 EXTB D2R N

[ — USB_80D USB3_PCH RX USB3 EXTB D2R RC P
[ — USB_80D USB3_PCH RX USB3 EXTB D2R RC N
O —\sseqaT USB_80D USBE3_PCH T USB3 EXTB R2D P
CO—\saa eda 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—\seasnex USB_80D USB3_PCH RX USB3_SD D2R P

O lsaasnkx USB_80D USB3_PCH RX USB3 SD D2R N

O —lsmsnr USB_80D USB3_PCH T USB3 SD R2D C P
CO—lsmsnr USB_80D USB3_PCH T USB3 SD RD C N

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

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

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

36

36

61

61

61

61

34

34

34

34

USB Hucopyb nets

TP SPI nets

USB EXTA nets (Right USB port)

USB EXTB nets (Left USB port)

SYNC DATE=11/13/2012

ISYNC VASTER=CLEAN J43

PCH Constraints 1
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LPC Bus Constraints

LPC

=3x_Dl ELECTRI C

CLK_LPC

=4x_DI ELECTRI C

SOURCE: Cal pel la Platf

orm Desi gn Qui de

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

Section 3.15

PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
LPC_45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
CLK_LPC_455 . =45_OM SE =45_OM SE =45_OM SE =45_0M SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT

HDA

=2x_Dl ELECTRI C

SOURCE: Cal pella Platf

orm Desi gn Qui de

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

Section 3.15

SMBus I nterface Constraints
PHYSI CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SMB_455_R_50S ToP, BOTTOM =50_0HM SE =50_OHM SE =50_0HM SE =50_0HM SE
SMB_455_R_50S . =45_OM SE =45_OM SE =45_0HV_SE —45_0mm SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT
SMvB - =2x_DI ELECTRI C ?
HD Audio Interface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LI NE WOTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
HDA_45S B =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD —sTANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT

SPI

=4x_DI ELECTRI C

XDP Constraints

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

PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
PCH_455 . =45_OM SE =45_0M SE =45_OM SE =45_0M SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
POH_I TP . =2: 1_SPACI NG 2
Di spl ayPor t
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
DP_80D * =80_CHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG
DP_20P * =3x_DI ELECTRI C 2 DP_20P TP, BOTTOM =4x_DI ELECTRI C
DP_20THERHS - =4x_DI ELECTRI C ? DP_20THERHS TOP, BOTTOM =6x_DI ELECTRI C
DP_20THER B =3x_DI ELECTRI C ? DP_20THER TP, BOTTOM =4x_DI ELECTRI C
DP_AUX - =3x_DI ELECTRI C ? DP_AUX TOP, BOTTOM =4x_DI ELECTRI C

NET_SPACI NG_TYPE1L

NET_SPACI NG_TYPE2

AREA_TYPE

DP_TX DP_TX * DP_20P
DP_TX *TX B DP_20THERHS
DP_TX *_RX B DP_20THERHS
DP_TX B B DP_20THER
System C ock Signal Constraints
PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 45S - =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
CLK_25M 455 . =45_OM SE =45_OM SE =45_OM SE =45_0M SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT

cLK_stow

=2x_Dl ELECTRI C

CLK_25M

=5x_Dl ELECTRI C

NOTE: 25Mz system cl ocks very sensitive t

o noi se

16 19

16 19

32 37

61 65

PCH Net Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CD—tecan LEC 4 LBC LPC AD<3..0> 14
CO—LecERaE LBC 4 LBC LPC FRAME L 14
[ — LpC 4 LpC LPCPLUS RESET L 64
[>—lecakam aKieca aKiec LPC CLK24M SMC 1
[ — QK 1 PC 4 QK 1PC LPC CLK24M SMC R 12
[CO—ecakaam QLKL PC 4! QK IPC LPC CLK24M LPCPLUS
[ — QKL PC 4! QK 1PC LPC CLK24M LPCPLUS R
[CO—S\eseaiLak MB_45S R 50! NE SMBUS PCH CLK 14
[CO—S\euS_PCH DATA MB_45S R 50! N SMBUS PCH DATA 14
[CO—SMelseaio ak MB_45S R 50! NE SM._PCH 0 _CLK 14
[CD—SMELS_BCH.0_DAT, MB_45S R 50! NE SM._PCH 0 DATA 14
CO—S\els.s\c1 0 sa MB_45S R 50! NE SMBUS SMC 1 SO_SCL 14
[CO—S\eLs.swe 1 so_soa MB_45S R 50! NE SMBUS SMC 1 SO SDA 1
CO—marax HDA_4! HDA HDA BIT _CLK 12
i A4 oA HDA BIT CLK R 2
[CO—masuc HDA_4: HDA HDA SYNC 12
[ — HDA_4: HDA HDA SYNC R 12
[ —toaksL HDA_4: HDA HDA RST R L 12
[ A4 oA HDA RST L N
CO—asni HDA_4: HDA HDA SDI NO 12
CO—asman HDA_4: HDA HDA SDOUT 12
[— HDA_4! HDA HDA_SDOUT_R 12
CO—eususax QK _SLow a: QK SLON PM CLK32K SUSCLK R 13
i QK sona aK sion SMC CLK32K .
CO—saax BL_4! Bl SPI_CLK R 14
- Bl _a B1 SPI_ QLK .
Co—sa M=l BL_4! Bl SPI_M3SI R 14
- Bl _a B1 SPI_MOSI .
CO—semso PL_4: PL SPI_M SO 14
[ — BL_4! Bl SPI_ MSO R 26
C—a<o BL_4! Bl SPI_CSO R L 14
[— PlL_4. Pl SPI_CSO_L a6
[ PL_4: PL SPI_SMC CLK a7
[ PL_4: PL SPI_SMC MOSI a7
[ PL_4: PL SPI_SMC M SO a7
[ PL_4: PL SPI_SMC CS L a7
[ — BL_4! Bl SPI_M.B CLK a6
[ — BL_4! Bl SPI_MB 10 MXSI 26
[ — BL_4! Bl SPI_MB 101 M SO 26
[ — BL_4! Bl SPIL_MB CS L a6
[ — BL_4! Bl SPI_| O<2> 14
- L _a Py SPl_ 1@ R .
[— PL_4 Bl SPIL_MB | Q2 WP L a6
[ — BL_4! Bl SPI_| O<3> 14
o L _a Py SPl_ I8 R .
[— PL_4 Bl SPI_MB 13 _HAD L a6
[O—rae e mn PO E 80D POE POH T PCIE AP R2D P 20
o ST PO E 80D POE POH 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 PCIE 80D PO E_PCH RX PCl E AP D2R P 14
[ e me PO E 80D PO E_PCH BX PCIE AP 2R N 1
CO—=ecEaKiomae QK POE 80D QK PAE PCl E_CLK100M AP_P 12
[—roEakinse QK PO E 80D aKpaE PCl E_ CLK100M AP N 2
i 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—_CETIBL®R PCLE_80D PCLE_PCH RX PCl E TBT D2R N<3..0> 14
s e E_son POLE_ PO RX PCIE TBT D2R C P<3..0> s
[ — PCLE_80D PCLE_PCH RX PCIE TBT D2R C N<3..0> 25
CO—=cEaKioomTaT QK POE 80D QK POE PCl E_CLK100M TBT_P 12
[O—eoE ki Ter QK PO E 80D aKpaE PCl E_ CLK100M TBT N 2
[ — QK POE 80D QK POE PEG CLK100M P
[ — QK POE 80D QK PAE PEG CLK100M N
Co—em PCH_4: PCH I TP XDP_PCH TDI 12
Co—e1mx PCH_a: PCH I TP XDP_PCH TDO 12
CO—x=ns PCH_4: PCH I TP XDP_PCH TVB 12
CO—eIx PCH_a: PCH I TP XDP_PCH TCK 12
CO—=eaecw PCIE_80D POE_PCH T PCl E CAMERA R2D P
[ — -] PCIE_80D POE_PCH T PCl E_CAMERA R2D N
[ PCIE_80D POE_PCH T PCI E CAMERA R2D C P
[ PCIE_80D POE_PCH T PCIE CAMERA R2D C N
Co—=aecaw PCIE_80D PO E_PCH RX PCl E CAMERA D2R P
CO—=eaecaw PCIE_80D PO E_PCH RX PCl E CAMERA D2R N
[ — POLE 80D POLE_PCH RX PCl E CAMERA D2R C P
[ — POLE 80D POLE_PCH RX PCIE CAMERA D2R C N
CO—=cEaxioomcan QK POE 80D QK PAE PCl E_CLK100M CAMERA P
CO—EcEaxinmcan CLK POE 80D QK PCE PCl E_CLK100M CAMERA N
[ QK PO E 80D QK POE PCl E CLK100M CAMERA C P
[ — QK PO E 80D QK POE PCl E CLK100M CAMERA C N

a0

43 44 64

43 44 64

Cl ock Net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ — SCLK_ (1 K32K_RIC QK _SLow a: QK SION SYSCLK CLK32K RTCX1
[ — SCLK (O K25M SR QK 25M 4 QK 25M SYSCLK_CLK25M CAMERA 17 32
[ — QK _25M 4 QK 25M CLK25M CAM CLKP

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

[ — QK _25M 4 QK 25M CLK25M CAM XTALN

[ — QK _25M 4 QK 25M CLK25M CAM CLKN

[ - SCLK (I K25M TRT QLK _25M 4f QLK 25M SYSCLK _CLK25M TBT
— QLK _25M 4f QLK 25M SYSCLK _CLK25M TBT R
[ — SCLK_ Q1 K25M XTAL QK 25M 4 QK 25M SYSCLK CLK25M X1
[ QK 25M 4 QK 25M SYSCLK_CLK25M X2

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

[ QK 25\ 4 QLK 25M SDCLK_CLK25M X2_R

[ — QK _25M 4 QK 25M SDSCLK CLK25M X1
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Menory Bus Constraints

Menory Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

O MEMA QKo MEM 70D MEM O K MEM A _CLK P<0> 7 20 24
o MEMA QKO MEM 70D MEM QL K MEM A _CLK N<O> 7 20 24
o MEMA QK MEM 70D MEM O K MEM A CLK P<1> 721 24
[CO—MEMA ClKI MEM 70D MEM O K MEM A_CLK N<1> 721 24
o MEMA CIR MEM 40S MEM CTRI MEM A CS L<1..0> 720 21 24
o MEMA CIR MEM 40S MEM CTRI NMEM A _ODT<0> 7 20 21 24 63
CO—MEM A CKFO MEM 40S NEM CNVD MEM A _CKE<1..0> 7 20 24
O MEM A _CKE MEM 40S NEM CNVD MEM A CKE<3. . 2> 7 o1 2a
o MEMA GV MEM 40S MEM CNVD 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_0O NVEM A _DQ<7. . 0> .
CO—MEM.A_DQ BYTE] MEM 40S MEM A_DATA_1 MEM A DQ<15. . 8> 763
CO—MEM A DQ BYTE2 MEM 40S MEM A_DATA_2 NMEM A DQ<23. . 16> 763
O MEM A _DQ BYTES MEM 40S MEM A_DATA_3 NMEM A DQ<31. . 24> .
CO—MEM A DQ BYTF4 MEM 40S MEM A DATA 4 MEM A DQ<39. . 32> 721 63
CO—MEM A _DQ BYTES MEM 40S NEM A_DATA_5 MEM A _DQ<47. . 40> 763
O MEM A _DQ BYTEG MEM 40S MEM A_DATA_6 NMEM A _DQ<55. . 48> 763
CO—MEM A DQ BYTE? MEM 40S MEM A_DATA 7 MEM A_DQ<63. . 56> 763
CoO—MEMLA_DQS0 MEM 70D MEM A DQS 0 MEM A DQS P<0> 763
CoO—MEMLA_DQS0 MEM 70D MEM A DQS 0 MEM A DQS N<O> 63
O MEM A _DCS MEM 70D MEM A DQS_1 NVEM A _DOS P<1> 763
O MEM A _DCS MEM 70D MEM A DQS_1 NVEM A DOS N<1> 763
O MEM A_DOS2 MEM 70D MEM A_DQS_2 NVEM A _DQOS P<2> 763
O MEMA DQS2 MEM 70D MEM A_DQS_2 NVEM A _DOS N<2> 763
CoO—MEMLA DQS3 MEM 70D MEM A DQS 3 MEM A DQS P<3> 763
O MEM A DOs3 MEM 70D MEM A DQS 3 MEM A DQS N<3> 763
O MEMA DG4 MEM 70D MEM A_DQS_4 NVEM A _DQOS P<4> 763
O MEMA DG4 MEM 70D MEM A _DQS 4 MEM A_DQS_N<4> 7 s
O MEM A DXSS MEM 70D MEM A DQS 5 NMVEM A_DQS_P<5> 763
CoO—MEMLA_DQSS MEM 70D MEM A DQS 5 MEM A DQS N<5> 63
CoO—MEMLA D6 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 DQS7 MEM 70D MEM A_DQS_7 NVEM A _DQOS _P<7> 763
O MEM A_DOS7 MEM 70D MEM A_DQS_7 NVEM A _DOS N<7> 763
O MEMEB QKO MEM 70D MEM O K MEM B_CLK P<0> 7 22 24
O MEMB GKO MEM 70D MEM O K VEM B_CLK_N<O> 722 24
o MEMEB QK MEM 70D MEM O K MEM B_CLK P<1> 72324
o MEME aKl 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 E CIR MEM 40S MEM CTRI NMVEM B_ODT<0> 7 22 23 24 63
O MEM B CKEQ MEM 40S MEM CNVD MEM B _CKE<1.. 0> 7 22 24
O MEM B CKE] MEM 40S MEM CMVD MEM B _CKE<3. . 2> .
oMM B QV0 MEM 40S MEM CNVD NVEM B_CAA<9. . 0> 7 22 24 63
O MEM B VDI MEM 40S MEM CNVD VEM B_CAB<9. . 0> 7 23 24 63
O MEM B DQ BYTEQ MEM 40S MEM B_DATA_0 NVEM B_DQ<7. . 0> e
O MEM B DQ BYTE] MEM 40S MEM B_DATA_1 MVEM B_DQ<15. . 8> 763
CO—MEM B DQ BYTE2 MEM 40S MEM B_DATA 2 VEM B DQ<23. . 16> 763
O MEM B DQ BYTES MEM 40S MEM B_DATA_3 NMVEM B_DQ<31. . 24> .
O MEM B DQ BYTE4 MEM 40S MEM B_DATA_4 NMVEM B_DQ<39. . 32> 723 63
CO—MEM B DQ BYTES MEM 40S MEM B_DATA 5 VEM B DQ<47. . 40> 63
O MEM B DQ BYTEG MEM 40S MEM B_DATA_6 NMVEM B_DQ<55. . 48> 763
O MEM B DQ BYTEZ MEM 40S MEM B_DATA_7 NMVEM B_DQ<63. . 56> 7 63
CoO—MEMLB_DQS0 MEM 70D MEM B DQS 0 MEM B_DQS P<0> 763
CoO—MEMLB_DQS0 MEM 70D MEM B DQS 0 MEM B_DQS N<O> 63
O MEM B_DQSI MEM 70D MEM B DQS_1 NVEM B_DQOS P<1> 763
O MEM B DCS] MEM 70D MEM B_DQS_1 MEM B_DOS N<1> 7 s
oMM B DQS2 MEM 70D MEM B_DQS_2 NVEM B_DQOS P<2> 763
O MEM B DOS2 MEM 70D MEM B DQS 2 VEM B_DQS_N<2> 7 63
CoO—MEMLB DQS3 MEM 70D MEM B DQS 3 MEM B _DQS P<3> 763
CoO—MEMLB DQS3 MEM 70D MEM B DQS 3 MEM B _DQS N<3> 63
O MEM B DOsa MEM 70D MEM B DQS 4 MEM B DQS P<4> 763
O MEM B D4 MEM 70D MEM B DQS 4 MEM B_DQS _N<4> 7 s
CoO—MEMLB DQSS MEM 70D MEM B DQS 5 MEM B _DQS P<5> 763
CoO—MEMLB DQSS MEM 70D MEM B DQS 5 MEM B _DQS N<5> 63
CoO—MEMLB DXS6 MEM 70D MEM B DQS 6 MEM B _DQS P<6> .
CO—MEMB DXS6 MEM 70D MEM B DQS 6 MEM B _DQS N<6> .
oMM B DQS7 MEM 70D MEM B DQS 7 MEM B_DQS_P<7> 7 s
oMM B DQS7 MEM 70D MEM B DQS 7 MEM B_DOS N<7> 7 s
[ NVEM PUR PP1V2_S3 gz e
[ MEM PVR PPOV6_S3_NMEM VREFCA A 15 10 20 21
[ MEM PVR PPOV6_S3_NMEM VREFDOQ A 18 19 20 21
[ MEM PVR PPOV6_S3_NMEM VREFCA B 18 10 22 23
[ MEM PVR PPOV6_S3_NMEM VREFDOQ B 16 10 22 23
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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’ @P
MEM 40S * —a0_amse =40_OHM SE =40_OHM SE =40_OHM SE =40_OHM SE =40_OHM SE
MEM 50S * 50_omvsE =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM SE
MEM 70D * —70_a01 FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM. DI FF
MEM 73D * 73 a0 FF =73_OHM DI FF =73_OHM DI FF =73_OHM DI FF =73_OHM DI FF =73_OHM DI FF
Spaci ng Rule Sets
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
MEM_DATA2SELF * =2x_DI ELECTRI C ? o
NEM DATAZOTHERVEM * =8x_DI ELECTRI C 2
VEM_DQS20MDATA * =3x_DI ELECTRI C 2
MVEM_CVD2CVD * =3x_DI ELECTRI C 2
VEM_ OMD2CTRL * =3x_DI ELECTRI C 2
MEM_CTRL2CTRL * =3x_DI ELECTRI C ? »
MEM CLK2CLK * =6x_DI ELECTRI C 2
VEM_20THERVEM * =4x_DI ELECTRI C >
MEM 2PWR * =2x_DI ELECTRI C 10000
MEM_ 2GND * =2x_DI ELECTRI C 10000
MEM 20THER * =6x_DI ELECTRI C 2
Mermory to Power Spacing
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NCLRULESEr NET_PHYSI CAL_TYPE | AREA_TYPE [PHYSI CALiRLL»EisEyr‘
MEM PVIR NEM * * MEM 2PWR MEM_70D MEM_TERM MEM 73D
MVEM_PVIR * * DEFAULT MEM 40S MEM_TERM MEM 50S
Mermory to GND Spaci ng
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NCLRULESEr
feN5) MEM * * MEM 2GND
Menory Bus Spaci ng Group Assi gnnments
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NCLRULESEr NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NCLRULESEr
MEM A_DGS_0 MEM A_DATA_O * VEM DQS20MDATA MEM A_DGS_0 * * MEM 20THER
MEM A_DGS_1 MEM A_DATA_1 * NEM DQS2OMDATA MEM A_DGS_1 * * MEM 20THER
MEM A_DGS_2 MEM A_DATA_2 * VEM DQS2OMDATA MEM A DGS_2 * * MEM 20THER
MEM A_DGS_3 MEM A_DATA_3 * VEM DQS2OMDATA MEM A_DQS_3 * * MEM 20THER
MVEM A_DGS_4 MEM_A_DATA_4 * VEM_ DOSZOWKDATA MVEM A_DGS_4 * * MEM 20THER
MEM A_DQS_5 MEM A_DATA_5 * NVEM DQS2OMDATA MEM A _DQS_5 * * MEM 20THER
MEM A_DQS_6 MEM_A_DATA_6 * VEM DQS2OMDATA MEM A_DQS_6 * * MEM 20THER
MVEM A_DGS_7 MEM_A_DATA_7 * VEM_ DOSZOWKDATA MVEM A_DGS_7 * * MEM 20THER
MEM B_DQS_0 MEM_B_DATA_0O * VEM DQS2OMDATA MEM B_DGS_0 * * MEM 20THER
MEM B_DGS_1 MEM B_DATA_1 * NVEM DQS2OMDATA MEM B_DGS_1 * * MEM 20THER
MVEM B_DGS_2 MEM B_DATA_2 * VEM_ DOSZOWKDATA MVEM B_DGS_2 * * MEM 20THER
MEM B_DGS_3 MEM B_DATA_3 * NEM DQS2OMDATA MEM B_DGS_3 * * MEM 20THER
MEM B_DQS_4 MEM _B_DATA_4 * NEM DQS2OMDATA MEM B_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 DQS2OMDATA MEM B_DGS_7 * * MEM 20THER
B MEM_A_DATA 0 . * MEM 20THER
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET '\IIENLAiDATAil ‘ * '\IlEMiZOTHER -
MEM.”_DATA ¥ SSAVE . VEM OATAZ S MEM A _DATA 2 * * MEM 20T HER o NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG?RULESEr
MEM A_DATA_3 * * MEM 20THER MVEM_ A_DATA_0 MEM *_DATA_* * VEM_2OTHERVEM
MEM A_DATA 4 * * MEM 20THER MEM A_DATA_1 MEM * _DATA_* * VEM_20THERVEM
MEM A _DATA 5 * * l\lEMionHEVFk o MEM A _DATA 2 MEM _* _DATA_* * MEM_ 20T} FER@ o
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NCLRULESEr MEM_A _DATA 6 * * MEM 20T HER o MEM A _DATA 3 MEM * _DATA _* * wmﬁzcrmn@ 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 NCLRULESEr MEM B_DATA 0 . : IVEM720THER _ MEM A_DATA S MEM * _DATA_* . NEM’ZOHER@ _
VEM O VEM O N P v— MEM B_DATA_1 * * MEM_20THER MEM A_DATA_6 MEM * _DATA_* * MEM 2GTHERVEM
VEM O VEM CTRL N oo MEM B_DATA 2 * * MEM_20THER MEM A_DATA_7 MEM * _DATA_* * MEM 2GTHERVEM
VEM CTRL VEM CTRL N oo MEM B_DATA_3 * * MEM_20THER MEM B_DATA_0 MEM * _DATA_* * MEM 20THERVEM
MEM B_DATA 4 * * MEM_20THER MEM B_DATA_1 MEM * _DATA_* * MEM 2GTHERVEM
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI I\CLRUL»E; Er MEM B_DATA 5 * * MEM 20T HER o MEM B_DATA 2 MEM * _DATA * * wEMizcrrERr;»EVM b
MEM_CLK MEM_CLK * MEM CLK2CLK MEM B_DATA_6 * * MEM 20THER MEM B_DATA_3 MEM * _DATA_* * NEM 20THERVEM
N MEM B_DATA_7 * * MEM 20THER MEM B_DATA_4 MEM *_DATA_* * VEM 20THERVEM
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI M:LRUL»EiSE“r» VEM_ CVD R R VEM 2 oTrER VEM_ B_DATA 5 NEM *_DATA * R o somr e
NVEM.* NVEM.* . VEMLZOTHERVEN MEM_CTRL * * MEM 20THER MEM B_DATA 6 MEM *_DATA_* * NEM 2OTHERVEM
MEM CLK * * MEM 20THER MEM B_DATA_7 MEM *_DATA_* * VEM 20THERVEM
8 7 6 5
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Di spl ayPort Si gnal

NOTE: Di spl ayPort

Constraints

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

Thunder bolt SPI Signal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G(’A;:’{
TBT_SPI _45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD o
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
TBT_SPI * =2x_DI ELECTRI C 2
Thunder bol t/ DP Connector Signal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G(’A;:’{
TBTDP_80D * =80_OHM DI FF =80_OCHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_CHM DI FE
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| G—rr »
TBTDP_TX TBTDP_TX * TBTDD_TXZ;DV(‘ - TBTDP_TX2TX TOP, BOTTOM =6x_DI ELECTRI C ?
TBTDP_RX TBTDP_RX * TBTDP_sziR); TBTDP_RX2RX TOP, BOTTOM =6x_DI ELECTRI C ?
TBTDP_TX TBTDP_RX * TBTW_TXZ;R)’(‘ i TBTDP_TX2RX TOP, BOTTOM =10x_DI ELECTRI C ?
TBTDP_RX TBTDP_TX * TBTW_TXZ;R)’(‘ - TBTDP_20THERHS TOP, BOTTOM =10x_DI ELECTRI C ?
TBTDP_TX *_TX * TBTDP_onHéRﬁs" » TBTDP_20THER TGP, BOTTOM =6x_DI ELECTRI C ?
TBTDP_RX *_TX * TBTuv_onHéRHs N
TBTDP_TX *_RX * TBTW_ZGHE@S" » SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’
TBTDP_RX *_RX * TBTDP_onHéRHs" » TBTDP_TX2TX M =4x_DI ELECTRI C ?
TBTDP_TX * * TBT[P_2OT}-’E’R TBTDP_RX2RX * =4x_DI ELECTRI C ?
TBTDP_RX * * TBT[P_2OT}-’E’R‘ - TBTDP_TX2RX * =6x_DI ELECTRI C ?

TBTDP_20THERHS

=6x_DI ELECTRI C

TBTDP_20THER

=4x_DI ELECTRI C

Thunder bol t / DP Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

CO—ELamn IBIDP_80D IBIDP T TBT A R2D C P<1..0>
[— - - IBIDP_80D IBIDP T TBT A 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>
[ = I VR DP_80D DP_T. DP_TBTPA M._C P<1>

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

[ — DP_80D P T DP TBTPA M. P<3..1:2>
[— DP_80D DP_T. DP_TBTPA M. N<3..1:2>
[ — DP_80D 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>
[— - TEIDP_80D TEIDP BX TBT A D2R P<1>
CO—Eramm TBIDP 80D TBIDP_RX TBT A D2R N<1>
CO—Eramm TBIDP 80D TBIDP_RX TBT_A _D2R P<0>

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

[ — DP_80D DP_AUX DP_TBTPA AUXCH P

[ — DP_80D DP_AUX DP_TBTPA AUXCH N

[ — DP_80D DP_ALD DP_A AUXCH DDC P
[— DP_80D DP_ALD DP_A_AUXCH DDC N

[ — TBIDP 80D TBIDP_RX TBT A D2R1_AUXDDC P

[ — TBIDP 80D TBIDP RX TBT A D2R1_AUXDDC N
CO—erarn IBIDP_80D IBIDP T TBT B R2D C P<1..0>
[— -, W1 IBIDP_80D IBIDP T TBT B RRD C N<1..0>

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

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

[ — DP_80D P T DP B LSX M. N<1>

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

[ — TEIDP_80D TEIDP BX TBT B D2R C N<1..0>
CO—=rame TBIDP 80D TBIDP_RX TBT B D2R P<1..0>
CO—erame IBIDP_80D IBIDP_RX TBT B D2R N<1..0>
[ S - - WD DP_80D DP_AUX NC DP TBTPB AUXCH CP
[— . - DP_80D DP_AUX NC DP TBTPB AUXCH CN
[ — DP_80D DP_AUX DP_TBTPB AUXCH P

[ — DP_80D DP_AUX DP_TBTPB_AUXCH N

[ — DP_80D DP_AUX DP B AUXCH DDC P

[ — DP_80D DP_AUX DP B AUXCH DDC N

[ — IBIDP 80D TBIDP_RX TBT B D2R1_AUXDDC P

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

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

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

[ — DP_80D DP_AUX DP _TBTSRC AUXCH C N
CO—erseax IBT_SPI_4 IBT_SPL TBT SPI_CLK
CO—larsel usl IBT_SPI_4 IBT_SPL TBT SPI_MOSI
[CDO—IBLsel_Ms0 IBT_SPI_4 IBT_SPL TBT SPI_M SO
CO—Iarse o IBT_SPI_4 IBT_SPL TBT SPI_CS L

25 64

25 64

Only used on dual - port

Only used on hosts supporting Thunderbolt video-in

hosts.

ISYNC MASTER=CONSTRAI NTS
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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_om o e =85_0HVL DI FF =85_0HMLDI FF =85_0HMLDI FF =85_CHM_DI FF =85_CHMLDI FF o
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG ve e SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W Gr
M PI_20THER . =4X_DI ELECTR C ? M PI_20THER ToP, BOTTOM =6X_DI ELECTR C ?
MPI_20LK . =6X_DI ELECTR C ? MPI_20K ToP, BOTTOM =8X_DI ELECTR C ?
M PI CLK_20THER . =7X_DI ELECTR C ? M PI CLK_20THER ToP, BOTTOM =10X_DI ELECTRI C ?

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET

M Pl _20THER

M PI_DATA - B
M Pl _DATA CLK_M PI - M Pl _2CLK
CLK_M PI N - M PI CLK_20THER

Menory Bus Constraints

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
S2_MEM 458 * =45_OHM SE =45_OHM SE =45_0HM_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 Rule 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_DQS20WNDATA 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_2PVWR TOP, BOTTOM =4x_DI ELECTRI C ? ‘
S2MEM_2GND * =2x_DI ELECTRI C ? o S2MEM_2GND TOP, BOTTOM =4x_DI ELECTRI C ? ‘
S2MEM_20THER * =6x_DI ELECTRI C ? o S2MEM_20THER TOP, BOTTOM =10x_DI ELECTRI C ? ‘

Menory Bus Spaci ng Group Assignnents

NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULbE SsET. NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULbE SET
S2_MEM DATA* * * SZNEM720‘F>;ER o S2_MEM _DQs1 S2_MEM DATAL * -
S2_MEM_DCs* * * szNEMfonFEE : 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* =! * S2_DATAZSELF N

= Ve oD = Ve oD - pop—— Menory to Power Spacing _

S2_NEM_ VD S2_NEM CTRL N < oo NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET

S2_MEM_CTRL S2_MEM_CTRL . s2_crri2CTRL S2_NEM PUR S2_NEM . SZMEM 2PVR
S2_MEM * S2_MEM * * 52720THERA}E;\}1 i S2_MEM PVR N DEFAULT

Menmory to GND Spaci ng

NET_SPACI NG_TYPE1

NET_SPACI NG_TYPE2 | AREA TYPE

SPACI NG RULE_SET

GN\D

S2_MEM * *

S2MEM 2GND

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

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

[ NEM _CNTL NEM 4 NEM CTRI MEM CAM CS L

(e NEM 4 NEM CTRI MEM CAM QDT

= MEM QD NEM 4 NEM CTRI MEM CAM CAS L
(e MEM QD MEM 4 NEM CTRI MEM CAM RAS L

[ — MEM QD NEM 4 MEM QD MEM CAM VE L

[— MNEM CVD NEM 4 MEM CVD NVEM _CAM BA<0>
(- NEM CND NEM 4 NEM CND NVEM CAM BA<1>
[— NEM VD NEM 4 NEM VD MEM CAM BA<2>
[ MEM DQSO MEM 85D MEM DQSO MEM CAM DQS P<0>
[— MEM DQSO MEM 85D MEM DQSO MEM CAM DQS N<O>
[ NEM DOR1 NEM 85D NEM DOS1 MEM CAM DQS P<1>
(e MEM DQS1 MEM 85D MEM DQS1 MEM CAM DQS N<1>
= MEM DATA_Q MEM 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 0 NEM 4 MEM DATAQ MEM CAM DQX7. . 0>
[ — MEM DATA_1 NEM 4 MEM DATAL MEM CAM DO<15. . 8>
[ED—MeL_DatA M Pl _85D M Pl_DAT, M PI_DATA P
[CD—MeL_DaTA M Pl _85D M Pl _DAT, M PI_DATA N

= MPI_85D M Pl _DAT, M Pl _DATA _CONN P
= M Pl _85D M Pl _DAT, M PI_DATA CONN N
ED—Meax M Pl _85D QK MPI MPlI_CLK P
C—Meax M Pl _85D QK MPI MPlI_CLK N

[y MPI_85D QK MPL MPI_CLK CONN P
o> MPL_85D QK MEPL MPI_CLK CONN N
[ MEM PR PP1V35_CAM

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

ALLON ROUTE - SMC SMBus Net Properties
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 e
1TOL_DI FFPAI R - =STANDARD =STANDARD =STANDARD =STANDARD 0.1 M 0.1 M ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
2TOL_DI FFPAI R . =STANDARD 0.2 M1 0.1 M1 =STANDARD 0.1 M1 0.1 M O —SMAUS_SMC0_S0_SOL MB_45S_R 50! B SMBUS SMC 0 SO SCL 37 40 60
[Co—simus sic o so soa MB_45S_R_50 A SMBUS SMC 0 SO _SDA a7 40 60
[O—swms sci s sa MB_45S_R_50 A SMBUS SMC 1 SO _SCL 14 32 37 40 43 44 64 69
[CO—sieus e 1 so soa MB_45S_R_50 A SMBUS SMC 1 SO_SDA 14 32 37 40 43 44 64 69
s sa MB_45S_R_50 A SMBUS SMC 2 S3 SCL 37 40 61 65
O—sms s A MB_45S_R_50 A SMBUS SMC 2 S3 SDA 37 40 61 65
[—smsswasa MB_45S_R_50 A SMBUS SMC 3_SCL 36 37 40 44 64
[CO—smus sic s s MB_45S_R_50 A SMBUS SMC 3 SDA 36 a7 40 44 64
[O—smsscs @ sa NE_45S_R 50 rE SMBUS SMC 5 G3 SCL 37 40 48 50 64
Co—simus sic s ca s MB_45S_R_50 A SMBUS SMC 5 G3 SDA 37 40 48 50 64
SMBus Charger Net Properties
NET_TVPE
ELECTRI CAL_CONSTRA| NT_SET PHYSI CAL SPACI NG
CO—sesenerpAlR CHGR CSI P 50
CO—sewse neeeaie Tol_DiEEPAIR CHGR CSI_N 50
[ — TOL_DI EEPALR CHGR CSI R P s0
[ — TOl_DI EEPALR CHGR CSI_R N s0
[CO—sewse neeeae Tol_DiEEPAIR CHGR CSO P 50
Co—smwse neeeae 1ol D EFPAIR CHGR CSO N 50
F— Tol_DiEEPAIR CHGR CSO R P 43 50
= Tol_DiEEPAIR CHGR CSO R N 43 50

ISYNC NMASTER=CONSTRAI NTS SYNC DATE:O&/ 25/ 201
SMC Constraints
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4

PHYSI CAL_RULE_SET LAYER AGFONRITE | M NMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP FFPAI R NECK GAP
SENSE_1TOL_45S B =1T01_DI FFPAI R =45_CHM SE =45_CHM SE =45_CHM SE =1TOL_DI FFPAI R =1TOL_DI FFPAI R
SENSE_1TOL_P2MM . 1TaL_piFRPATR 0.200 M1 0.100 M1 =1TOL_DI FFPAI R =1TOL_DI FFPAI R ~1TaL_DI FFPAI R
THERM_1TOL1_45S - =1TOL_DI FFPAI R =45_0HM _SE =45_0HM _SE =45_OHM_SE =1TOL_DI FFPAI R =1TOL_DI FFPAI R

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

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

SENSE . =2: 1_SPACI NG 2 cPu_cavp @0 . @D P2Ma
THERM * =2: 1_SPACI NG ? CPU_VCCSENSE G\D * GND_P2MM
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 . aD_P2vm
G\D * =STANDARD ? G\D PClE* * GND_P2MM
G\D SATA* * GND_P2MM
—= @ user N aD_P2MM

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

— @ Lvos* N GND_P2MWM

GND_P2MM * 0.20 MV 10000
o SB_POVER CLK_PCI E * PWR_P2MV

PWR_P2MM * 0.20 MV 10000
SB_POVER SATA* * PWR_P2MV
SB_POVER SATA* * PWR_P2MM

J11/J313 Specific Net Properties
RETTVPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ — ENSE_DI EEPAI R THERM 1TQ1_4 THERM INLET THVSNS D1 _P 2

[ — ENSE_DI EEPAI R THERM 1TQ1_4 THERM INLET THVENS D1 N aa
[ — ENSE_DI EEPAI R THERM 1TQ1_4 THERM TBTTHVENS D2 R a4
[— ENSE_DI EEPAI R THERM 1TQ1_4 THERM TBTTHVENS D2 R N a4
[ — 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 THVENS P aa
[ — ENSE_DI EEPAI R THERM 1TQ1_4 THERM TBT M.BBOT THVBNS N aa
[ — ENSE_DI EEPAI R THERM 1TQ1_4 THERM M_BBOT_THVSNS D3 P
[ — ENSE_DI EEPAI R THERM 1TQ1_4 THERM M_.BBOT_THVSNS D3 N
[CO—sEMsEnierpaR ENSE_1TCn_4! ENSE TBDTHVENS D2_P a4
[ — ENSE_DI EEPAI R ENSE_1TQ1_4: ENSE TBDTHVENS D2 N a4
[CO)—SEMsEDEEPAIR ENSE_1TQL_4: ENSE CPUTHVENS D2 P aa
[CO—saMsEneeear ENSE_1TQL_4: ENSE CPUTHVENS D2 N aa
[ —SENSEDIEERAIR ENSE_1TO1_P2WM ENSE CPUVCCI S0 _CS N
[ —SENSEDIEERAIR ENSE_1TO1_P2MM ENSE CPUVCCI GOS0 _CS P
O —sese nieepalR ENSE_1TQ1_P20Mu ENSE CPUVR | SNS1 P 42 52
O —sese nieepalR ENSE_1TC1_P20Mu ENSE CPUVR | SNS1 N 42 52
[CO—SENsEDIEERAIR ENSE_1TO1_4! ENSE CPUVR | SNS2_P 42 52
O —sese nieepalr ENSE_1TCn_a! ENSE CPUVR | SNS2_N 42 52
[ ENSE_1TOI_ P2y ENSE CPUVR I SNS1 P R 42 43
[ ENSE_1TOI_ P2y ENSE CPUVR I SNS1 N R 42 43
D ENSE_1TQ1_4! ENSE . CPUWR ISUM R P a2
(- ENSE_1TCn_4! ENSE CPUWR ISUM R N a2
O —sesse DiEEpALR ENSE_1TC1_Pon ENSE | SNS _CPUDDR P 42
[CO—seMsEnierpaR ENSE_1TC1_Pon ENSE | SNS _CPUDDR N 42
[ —SENSEDIEERAIR ENSE_1TO1_4! ENSE I SNS P3V3S5 N 22
[O—sesse neeeae ENSE_1TC1_a EnsE L SNS_P3V3S5_P 2
[CD—SENSEDIEERAIR ENSE_1TO1_4! ENSE I SNS 3V3 SO P
[ SENSEDIEERAIR ENSE_1TO1_4! ENSE I SNS 3V3 SO N
[ —SENSEDIEERAIR ENSE_1TO1_4! ENSE | SNS CAMERA P M
[ —SENSEDIEERAIR ENSE_1TO1_4! ENSE | SNS CAMERA N M
CO—sensEnieepAlR ENSE_1TO1_4! ENSE I SNS P3V3 SO N M
[ —SENSEDIEERAIR ENSE_1TO1_4! ENSE I SNS P3V3 SO P a1
[CO—saseneeear ENSE_1TOL_P2Md ENSE I SNS 1V05 SO P 42 55
O —sese nieepalR ENSE_1TQ1_P20Mu ENSE I SNS 1V05 S0 N 42 55
- ENSE_DI FEPAI R ENSE_1TQ1_4! ENSE . | SNS BMON GAIN P
(- ENSE_DI EEPAIR ENSE_1TQ1_4! ENSE . I SNS BMON _GAI N N
[ ENSE_DI EEPAI R ENSE_1TQ1_4: ENSE I SNS HS COVPUTI NG N a1 a3
[ — ENSE_DI EEPAI R ENSE_1TQ1_4: ENSE I SNS HS COVPUTI NG P a1 a3
O —seMsenierpaR ENSE_1TC1_a: ENSE I SNS HS OTHER N "
O —sEMse DiEEPALR ENSE_1TC1_a: ENSE I SNS HS OTHER P “
O —sese nieepalR ENSE_1TCn_a! ENSE ISNS 1V2 S3 N 453
[O—sesse nieeeae ENSE_1TC1_4 ENSE ISNS 1V2_S3_P 453
O —sessenierpar ENSE_1TC1_a: ENSE | SNS Al RPORT N a
[ —SEMsEnierpAR ENSE_1TC1_a: ENSE | SNS Al RPORT P a
[ — ENSE_DI EEPAI R ENSE_1TQ1_4: ENSE I SNS SSD N an
[— ENSE_DI EEPAI R ENSE_1TQ1_4: ENSE I SNS SSD P an
O —sesse DiEEpALR ENSE_1TC1_a: ENSE | SNS LCDBKLT N a
[CO—seMsEnierpaR ENSE_1TC1_a: ENSE | SNS LCDBKLT P a
(- ENSE_DI EEPAIR ENSE_1TQ1_4! ENSE . | SNS _PANEL_N a3
[CO—seMsEnierpaR ENSE_1TQ1_4 ENSE | SNS PANEL P P
D —sese DieepAlR ENSE_1TCn_a! ENSE I SNS HS GAIN N 43 as
D —sese nieepAlR ENSE_1TCn_a! ENSE ISNS HS GAIN P 43 as
[CO—ALDFE 1TQI_DIEFPALR o SPKRAMP | NR P 47 61 65
[O—Anoer 1TQI_DIEFPALR e SPKRAMP_| NR N 47 61 65
= 1Tl DiEEPAIR Do MAX98300 R P .
D 1Tl DiEEPALR Do MAX98300 R N .
[ — PKR_OUT PKR_DI FEPAI R DO SPKRAMP_ROL P 47 64
[ — PKR_OUT PKR_DI FEPAI R DO SPKRAMP_ROL N 47 64
[— B_PONER PP3V3 S5 8 11 13 15
= o eown | PP3V3 SO

e D GN\D
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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
SD_45SE . =45_0M SE =45_0HV_SE =45_0HV_SE =45_0HV_SE

SD Card Net Properties

i
ELECTRI CAL_CONSTRA! NT_SET PHYSI CAL SPACI NG

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

(e D asse SDCONN_ WP

0D D asse SDCOWN_CVD

(e D asse SDOONN DETECT L
0D 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

0D QK 2ama SDSCLK CLK 25M X1
(e QK 2ama SDCLK CLK25M X2 R

ISYNC MASTER=CONSTRAI NTS

SYNC DATE:O&/ 25/ 201,
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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>
<rdar://conponent/ 497585>
<rdar://conponent/ 497588>
<rdar://conponent/ 497590>
<rdar://conponent/ 497589>

O her | nfo:

Page All ocations - <rdar://problenm 11791318> 2012 Schemati c Page Al |l ocations

Mobi | eMac
Mobi | eMac
Mobi | eMac
Mobi | eMac
Mobi | eMac
Mobi | eMac

Task
Schemati c
New Bugs
Layout

I nvestigati on
Architecture
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